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346;  Blue  Star.  550;  Bluebird.  75: 
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Maine.  546:  Boston  &  Montana.  30. 
155.  223.  306:  Boston  Hill.  889: 
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549.  o99.  742.  1112:  Britannia  Mming 
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Brooke.  E.  &  G.  Iron  Co.  31:  Bruns- 
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Buckeye  Comstock.  382:  Buckeye  Con- 
solidated 3s  I  Buffalo  Mining  Co.. 
1113:  Bulflnch.  421:  Bullion.  465; 
Bullion  Beck.  73:  Bullock.  345:  Bull- 
whacker.  263.  506:  Bully  Bov.  743: 
Bunker  Hill.  381.  426:  Bunker  Hill  & 
Sullivan.  380.  598.  883:  Burma  Corp.. 
70.  548.  740.  887.  1021:  Burnside. 
184:  Busby.  306:  Butler  Bros.  Co..  1S6: 
Butte  &  Superior.  24.  30.  72,  1S5. 
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Copper  Co..   70:   Cardiff.    383:  Cariboo. 
184:  Caribou  Goldfields,  345:  Carpenter. 
Diablo  222  :    C.iss  Copper  Co..  31 :   < 

Diablo.  222:  Cass  Copper  Co..  31:  Castle 
Trethewey.  465.  645.  741.  934;  Cele- 
bration. 1020:  Centennial  plac°r.  72: 
Centennial-Eureka.  73:  Central  Eureka. 
345:  Central  Mining  &  Investment 
Corp..  259:  Central  Standard.  839: 
Cerro  de  Mercado.  740  "7SP;  C,-rro 
•Gordo  222:  Champion.  75,  307:  Cham- 
pion Reef  885:  Chaome  Spelter.  690: 
Chapin.  308.  552:  Chief.  790;  Chief 
Consolidated.    307.   346.   467.    790.    839. 
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Bingham.      467.      695: 
Montana  Idaho.      124:     Montreal.     593; 
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882;     Mount     Boppy.     422: 
Mount    Coolon     304:    Mount    Cuthbert. 
Count    Elliott,    804,     503,    788. 
1110:     Mount    Lyell     421.     461,     595. 
i  10       Mount     Morgan.     70.    340, 
i     836     1065:    Mount  Pleasant 
551  :    Mount   Tory     980;    Mount   Wash- 
ington.    424:     Mountain    Copper,     222, 
.1       i;.     739     834:    Mountain    Tod. 
305    550;   Mountain  View,  n978:  Mug- 
wump.   263:     Mmr's    Gold    Reefs.    835. 
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mil  29,  261,  379.  122.  788.  1111; 
Noranda.  1000:  Normandie  Dulniaoic. 
300;  North  Butte.  12  1.  9T3.  North 
Crown    Porcupine,    72,    201  ;    Northern 

Light       1005;     Northern     Ore      500,     980; 

Northport  Smelting.  340;  North  Lake. 
180;  Northern  Canada  Power.  30  1: 
Northwest  Gypsum.  424;  Nundydroog, 
788 
Oatman  United,  202.  505:  Obbuassi, 
503;  O'Hrien.  201:  O'Brien-Violet. 
833;  Occidental,  422:  Octo.  506; 
Odgers  308;  Old  Custer.  222;  Old  Do- 
minion. 185.  202.  305.  340.  461.  689. 
888  9T8.  1112:  Old  Soldier.  467;  Old 
Wine  Mining  Co..  222:  Oliver  Iron. 
180  307.  552.  690.  833.  1023;  On- 
tario 30,  73.  095.  741:  Ontario-Kirk- 
land.  304.  422.  465:  Ophjr.  549;  Ophir 
Hill  Consolidated.  424.  550;  Opp.  3.81; 
Opportunity.  467:  Oregon  &  Ohio.  743; 
Oriental  Consolidated,  70.  305.  379. 
644;  Original  16-to-l.  935.  978:  Or- 
leans Hornsilver.  203.  382.  694.  838; 
Orr.  1021:  Ouray  Leasing,  550.  695 
Pacific  Coast  Borax,  203:  Pactolus  Dredg- 
ing. 384,  979;  Painted  Desert  Co.,  74; 
Palmarito.  1076;  Paragalia.  1067: 
Paragon.  507;  Paramount  Comstock. 
406,  888.  978.  1067:  Park  City.  97.9: 
Park  Standard.  100.8;  Park  Utah.  73, 
507,  979.  1113;  Parole.  263:  Pasadena. 
262:  Pattinson,  222:  Pattison.  306; 
Peabody.  888:  Peninsula.  29:  Penning- 
ton, 1024:  Peterson  Lake,  304:  Phelps 
Dodge  Corp..  74.  185,  383.  425,  648; 
Ptekands  &  Mather  Co..  31.  307,  552, 
980:  Piedra  Bola.  221:  Pilares  Exten- 
sion. 262:  Pinabete.  221:  Pitzer,  31; 
Plakonitza.  886:  Plumas-Eureka,  465; 
Plutus.  73:  Plymouth  Consolidated, 
306;  Pocahontas.  466:  Pocahontas 
Graphite.  265:  Pony  Express,  551; 
Porcupine.  29:  Porcupine  Crown.  423. 
1021:  Porcupine  Vipond.  837: 
Porphyry,  505:  Porter  Gold  Mines. 
29;  Poverty  Point,  222:  Premier,  28, 
75,  221,  260.  345.  380.  465,  596, 
887,  1065;  Prieta  740:  Primrose,  73: 
Prince  Consolidated.  424.  549.  742, 
935;  Princeton.  306:  Producers-Hop- 
kins, 265;  Promontorio.  740.  978: 
Providence  Mining  Co..  260;  Pulaski 
Investment.  264 ;  Pyrargyrite,  346 
Quebradilla,  789;  Quenelda  Graphite 
Corp..  31.  265;  Qoincy.  347,  599.  695, 
979 
Rae-Wallaee,  1066;  Rand  Refinery,  Ltd.. 
184;  Randfontein  Central.  303:  Ran- 
dolph, 346:  Ray-Broken  Hills,  1067; 
Ray  Consolidated,  305.  350.  592.  1067: 
Ray  Hercules.  592.  1112.  1117;  Red 
Monarch.  423,  550:  Replogle.  639;  Re- 
public Steel  &  Iron  Co..  31:  Rescue 
Eula.  506:  Revenue.  72:  Rex.  550;  Rex 
Consolidated,  423;  Ridge  &  Valley.  73; 
Richmond  Mining.  Milling  &  Reduction 
Co..  694;  Right  Good.  1076;  Right-of- 
Way.  184:  Rio  Tinto.  378.  468.  593. 
691:  River  Smelting  &  Ref.,  647: 
Rochester  property.  Porcupine.  29, 
379,  788:  Rochester  Silver.  346.  549. 
742;  Rogers-Brown.  552:  Roman 
Group.  306:  Roodepoort  United.  260, 
378;  Rose  Nieol.  889:  Rough  Rider. 
383:  Round  Mountain.  74.  466:  Ruby. 
340:  Russo-Asiatic  Consolidated,  183. 
305:  Ruth.  J.  P.  &  Co  551 
Sacaton  Copper.  262:  Sagamore.  186; 
Sally.  261;  San  Albin.  935:  San  Caye- 
tano.  262;  San  Fernando.  789;  San 
Francisco.  383.  1065:  San  Francisco 
del  Oro.  75:  San  Geronimo.  221,  505: 
Sanger,  223;  Santa  Cruz.  740.  «789: 
Santa  Rosa.  505:  Sardine  Tin.  304; 
Sauces.  740.  978:  Savage.  John  A. 
&  Co..  180;  Sawtooth  Dredging.  423; 
Schumacher.  1063:  Schuylkill  Mining 
Co.,  29:  Selukivc.  1065:  Seneca.  75. 
224.  265.  384.  695.  786.  840;  Shan- 
non Copper.  742:  Shasta  Zinc  &  Copper, 
222.  306.  465.  506,  1062:  Shea,  71. 
347.  383.  505.  648:  Shenandoah.  381: 
Showers.  73:  Silverado.  345:  Silver 
Cliff.  692:  Silver  Crown.  345:  Silver 
Cycle.  346;  Silver  Dale.  382.  599;  Sil- 
ver Dike.  550;  Silver  Dvke.  936:  Sil- 
ver Hills  Comstock.  381:  Silver  Hills 
Nevada.  381.  382:  Silver  Horn.  382 
506:  Silver  King  Coalition,  31.  73. 
186.  264.  382.  979:  Silvcrmines.  1067: 
Silver  Mountain  Metals.  467:  Silver 
Park.  73:  Silver  Peer.  382:  Silver 
Pick.  549.  093.  888.  1022:  Silver 
Plume    Mines    Co..    30:    Silver    Oueen 
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Utah-Apex.  30.  545:  Utah-Boston. 
68;  Utah  Consolidated.  30.  68.  460. 
936;  Utah  Copper.  6b.  224.  350.  646. 
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dustry     *1099 

On    making    steep    steps    safe * 007 

On   Seneca's  novel  man  cage Soq 
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Crude   oil   prices    ggo 

Deepest    well    proves   dry 585 

Industry    tDr.  H.  M.  Payne) '1099 
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Holbrook    area,    Ariz. ..possibilities 297 
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Iniskm     Bay     district,     Alaska,     favorable 

structures     \ 968 
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Mississippi,    possible    indications 254 


For  mines  and  mining  companies  mentioned  in  "News  by  Mining  Districts."  see  Mines  and  Mining  Companies 
•Illustrated;  a.  abstract;  e.  editorial;  n,  newi 


inn.  l  to  June  24,  1922 


ENGINEERING   AND   MINING   JOURNAL-PRJ 


18 


.  ■■■  ,i     by 


PBTROl  BUM      '<  '•""   I  .  _ 

.,.,    ,.ii  iii  quadrant   formation    (O. 

w     Freeman)     

N..1H-  Ll    tai    see   Pi  trol 

I       oil  rew-rvi 

New   v.ni.  State    western,  shales  loo  low 

trade    t  B    .1     Hatmaker) 

Nineteen    twenl  '     prciuonft 

year   In  1      3  ' 

Oklahoma,    oil    In 

(■•I   tax    bill 

Oil   tax,  continuance  soughl 

Southern,     further     prospecting      » 


L058 


r.r. 

Porphyi  - 

Port    Plrli 

Portland   Gold 

Position    ol    "i x     "     ""ll 

Poslon,   it    11     on  diamond-drill 


■  ,i 


18 
636 


280 

J     i'    Northrop)    gg 

Peru,   oil    fields •  '.' 

.,11.1   the  new   law 
Btate   Holde   to   i»-  opened. 

,  ises  except   In  Calif 01 
Production     November     1931  .. .  ••      »» 

Prospecting    »uh    diamond    drill     iJ 

Mitchell)     

Red  River  bed  ownershli loubt. 

Refineries   Bhow    Incre  ise    

mi  1.1 

Rocky   Mountain   Geologists  organize naiB 

Rumania   Industry   in   1921 ■    •  ■   Sos 

Russia    only   25*     can    be   exported. ..  .1011 
Santa   Elena,  Ecuador,   ii<'i<R  product! 

Shale,    Colorado,    analyses    of    '-_'• 

Distillation  ol    1 1-    9    Ropes)    .    .letter   155 

Industry      abuse     Of " 

Sampling    (C     C     Starr) 

10k    review -o 

Solubility     369 

Studied    by    Bureau    of    Mines 496 
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Fickands.  Mather  &  Co.  in  possible  merger. nl79 
Pie-  e     .1     B       Ir      on    barytes    in    1021    and 
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Sinnm  Silver-Lead,  part  or  force  quits    .  .  .  .n4Gl 
Simons.    T..    on    leakage    in    Compressed-air 


453 
Exploration     and    Dev.     Co.     takes 

Deadwood    mine     n889 

Sinking,  shaft,  see  Shaft  Sinking 
Situation,    present,    at    mines    (A.    H.    Hub- 
bell  I       nl025 

Skinner's    year   book,    review    457 

Skip  loading,  two  methods 778 

Sku.s   and  cages,   types  of    682 

Skougor.    H.    E..    and    C.    S.    witherell.    on 
neatly  electric  furnace  for  copper  smelt- 


•356 


Slag   casting,    [latent    255 

Dry   granulation   of.  patent    n*ooo 

i  ttion.  patent 255 

Slate      industry,     revival     e89K 

National    association    formed    300,   n734 

Sheer,    sublevel    ( W.    H.    Newett)     '921 

Slip  scrapers,  use  in  CarBon  Hill  mines    (F. 

S.  Ferraris)    *728 

Sludge,    diamond   drill,    collecting    12 

statistics.   1919    818 

see  Ore   Treatment 

Smith-Hovland   suit    n."i!)7.   n690,   n742 

Smithsonian,   field  work  in    1921    n971 

Smoke  suit,  the  latest e3 

Snake   Creek  Tunnel    Co.    appeals   irrigation 

uHil 

lip   next    fall    111108 

Soapstone.    bulletin    on     n688 

Marketing    (R.   B.  Ladoo)     1049 

Socialism,    state,    drift    to    e707 

Societies,    some    self-governing    e394 

Society  of  Economic  Geologists,   meeting...    *21 

SOUTH    AFRICA 

And  Brazil,    similarity  in   geology    869 

Asbestos  found  near  Barberton,  Transvaal  524 
(')irome  mining  industry  shut  down  .  .  .  ,n303 
Custodian    of    Enemy    Property    finishing 

work nl020 

Gold    and    silver    refinery    on    the    Rand. 

new      403 

ound   on   Crocodile   River    n503 

Hi,  n-niy    reduced     n27 

image    n344 

Mining  Industry   Board  meets    nlllO 

Hilling  regulations,  new    n28 

•    ore   m    mines    (T.   A.   Riek- 

ountry  Miner)   letter  855 
Railway   to   Harkly   West   to  proceed    ...,n503 
on  (T.  A.  K        .I'D...    948 
Gold     industry    normal    by    Fall,     says 

Smuts      ii  in   o 

Metallurgical     progress     imi.s 

:■.  see  Labor,  strikes 

i    mineral    production     523,    n836 

on   no60 

Strike,   see  Labor.   Strikes 

ia!     gold   output.    n7K.    i,738.    n747, 

istrial  Commission  named. n885 

unemployment     nl020 

Wltwatersrand  revolt,  losses  in    n886 

America    financial   economies   needed 

•i>.    F.    Irvin)    letter    806 

South    Australia,    wage   reduction    11265 
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Bill 'on  mine  owners  ask  bounty .  . .  .n837 

Conditions  better  n70 

Export    duties    revised     n.'lio 

Gives    up   Quicksilver   mines    d25 

Graphite  company  seeks  loan   n788 

i  sad    mines    dose     d593 

Meti rgical  situation  in  1921   077 

Sends  iron  ore  to  Germany    nl003 

n  nv   sampling   el033 

Spedding      J.     F..     on     (lan.ijmv     manganese 

nunc,    India    "408 

Spikes,   track,   straightening      I!    ii     Post  on)    295 

Spokane        convent Northwest      Mining 

Assn,    i  II.  \Y,   Power]    n*888 

Oil   boom  collapses    d88  i 

S B   dra-n  in  ni      use   in  hoisting    .  .  .  720 

Spurr.  j    E..  on  zonal  theory  ol  ore  deposl 

tion     489 

SI    Joseph   Lead  Co.,   report    n4.'ii 

St.  Lawr c  waterway  praised   n094 

stack    see  Chimneys 

Stalder     W.,   on    Cierro   oil    field,    CaJ lis 

•  108    correction    669 

Stamp-battery  foundation,   cementation  pro- 

cess   applied    491,   823 

Preparing  dt.  MacDonald)    823 

Stamp    nulls     parts,    standardization     IF.    N. 

Flynn i      letter     3 

Standard     Chemical     Co.,     Colorado,     installs 

large    radio    set     nl062 

Standard    Oil     Co.    of    California    active    in 

Montana      925 

Standardization,  bulletin  of  A.  M.  C.  ready  n33S 
Government  and  industry  co-operate   .  .  .  .  n498 

in   mining    (C.   A.  Mitke)    99 

Of     sampling,     assaying     and     settlements.  n543 

St  infield   bill    e609 

Stanford   I  nn      mining   at    (G    J.  Young)  .  .  •864 

Star  ci  — ni    damping  water  in    871 

Star    Mining    Co.,    injunction    hearings    re- 
sumed     nisi,    ii218 

Starr.   C.   C.   on   sampling  oil   shale    '873 

state  taxation  oi  mines  <M.  W.  Kriegh)  .  .  13 
Statistics,     industrial     e658 

STEEL 

Cutting,    by    means    of    atmospheric    cxv- 

„  gen     el079 

Hollow    rock    drill,    recent    development .  ,n895 

Industry.     Lorraine,    improves     328 

Merger    pending     nl79 

Merger.      Bethlehem       and      Lackawanna 
n882,  nl017,   nl068 

Molybdenum  a  success  as  alloy e755 

Sulphur,    determination    of.   book   review.    970 

Welding,    copper    for     53 

Steel    &    Tube   Co.    of   America    in    possible 

merger    ni7g 

Schlesinger  estate   interest  sold    n738 

Steel  companies,  get  injunction  against  Trade 

Comission      n460 

Pteere  Co.  scrubber  grid    n896 

Steps,   steep,   made  safe    (H.  M.   Payne)     .  .  »967 
Stevenson.   A.   A.,   co-operates   with   Govern- 
ment   in     standardization     n498 

Stewart,    N.    L..    on    pre-heating    air   for   re- 

verberatory    furnaces     "211 

Stocks,  buying,  etc  ...  ,e561.  e562,  e803,  el079 
Stone,    R.   W„   on    magnesite,    and   prospects 

for    1922    96 

Sloping,  square  set    597 

Storage  batteries,   see  Batteries 

Stovel,  J.  H.,  on  shaft  sinking  in  limestone 

Quarry     »576 

Strata,  thickness  of.  technical  paper  ....  1061 
strikes,    see  Labor.    Strikes 

Sublevel   slner.    a    iff.   H.    Newett)     '921 

"Sucker''    list,    the    e612 

Sudbury    ores,    recovery    of    precious   metals 

_   *'om    ■ 591 

Sulman  &  Picard  sued  bv  J.  D.  Wolf  .  .  .  ,n973 
Sulphatizing,    see   Ore   Dressing 

Sulphide  Corp.,  report    75    79 

Sulphide,  crystals  wanted    e851 

Sulphides,    mineral,    as   a   source    of  electric 
energy  (G.  N.  Libby)   *678,  see  also  e849,  870 

SULPHUR 

Chile,   resources    IH.   G.  Officer)     *995 

Domestic    producers    face    strong    compe- 
tition         249 

Extraction,    patent     497 

Fumes.  Ducktown  Co.  to  restrict  discharge. n463 

Industry      591 

In  iron  and  steel,  determination  of,  book 

review     970 

Sulphur  -dioxide  leaching  of  capper  ores    .  .el078 

Patent    '1016.   1106 

Sulphuric    acid    plant    at    Anaconda    n686 

Summer  camp — a  welfare  provision  .  .  .  ,n*391 
Sunerior  &   Boston  Copper  Co..  report    ...,nl91 

Superior   Copper,    report    604 

Superior     Dredging     Co.     buys     Oregon     Co. 

property      n69 

Superior,  Lake,   see  Lake  Superior 

Supplies,    ethics    of    ordering     e802 

Germans    underbid    Americans     n'.'Ol 

Lower    1  A,    H    Hubbell)    128 

Surface-tension    measurements     484 

Surr.  G..  on  Owens  Lake  and  California  big 

trees    484 

Surveying,  mineral  land,  book  review  ....  3:15 
Suspending  temporary  electric  wires  .  .  .  ,n*655 
Sutliffe.    H.    A.,   on   mine   car   axle    and    bear- 

ings     *494 

Sweden,     activities     n379 

Metal    and  mineral   production   in   1920..      15 
Su  it/.ei  land,  iron  ore  in    169 
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Tanks.  anti-corrosive  material  for,  techi 

1001 

-in lit--    patent    B83 

Irica 

I    Mill    I 

in    valuation    plan     

>  iperators   n258 

AmiT.lnn  tils    ii  niilll 

Arsenic,   duty   adopted    nl064 

duty   <>n    

Asbestos     i  inn    sought     n26 

Bismuth,  duty  adopted   nl064 

lum,    duty    adopted    nl064 

i  ied  by   fertilizer  In- 
lerps  a  28 

Back  mi  ii"-  list   n97o 

i'iit\  g      ite  Commits 

Duty  Senate  Committee        ,nl82 

Senate  takes  it  off   free  list    n884 

Tariff    on        B90I 

Debates  bitter    n932 

-  ,1     n502.    n789 

Finance    committee   silent    n343 

.  valuation  favored  in  Senate  .  ...n739 
ii, s,     tree  list  for.  Lcadville  □ 

p  utest  n4H4 

Duty   restored    nl019 

Tariff   urged   by  Colorado   Assembly    .  .n738 

v        s  s'h  n97."> 

Milling     industry     may     have     adviser     on 

commission      n403 

Northwest    us-  i<  seek    higher  tariff 

on    lead.    zinc,    niagnesile     n782 

Permanent    bill    likely    soon     nop 

Potash    faces    fight     nl064 

Lower  tariff,   bill   for    n738 

Pot  isl  .   tut  gsten    etc..  dis  ussed    .nll09 

Pyrites,  duty  opposed    n.26 

Report    on.    by    U.    S.    Chamber   of    Com- 
merce committee    el 

Senate    discussion     n884 

Senate   minority    report    n834 

Senate  report   on    n640 

Tin  duty   favored   by  commute e2 

Walls,    where   shall   thev   be   located    ....      e2 

Wal    ,,f    el 

Zinc,  free  list  approved  by  some  in  Wash- 
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Lower  tariff   favored  by  Webb  City  or- 
ganization      n419 

Never  to  be  on  free  list,  says  Tuthill.  .n419 

Tasmania,   differential    notation    in 951 

Mineral    nroduction    679 

Tata  Iron  &  Steel  Co..  India    "207 

Opens    metallurgical    school    at    Jamshed- 
pur      n25 

TAXATION 

California,  too  stringent    n222 

Casn     Shasta    Uoumy.    cat.,    not   to  be  re- 
viewed      n834 

Dept.   of  Mines,   effect   on    (S.  D.   Nichol- 
son)         123 

International     e274 

Minnesota  law  tested  by  Oliver  Iron  Min- 
ing Co nl79 

Mm,  s  special  problems  'H.  B.  Fernaldl.  103 
Occupational,  in  Minnesota,  opposed.  ..  n2 17 
Profits,  see  Profits 

State,  of  mines    i  M.  W.  Kriegh) 13 

Zinc    producers.     Missouri,     see    Relief    in 

Oklahoma    decision    , n265 

Taylor  bill,  see  Legislation  Mineral  Rights 
Teapot.  Wyo  s°e  Petroleum.  Teapot  lease 
Technical   man.   treatment   by   corporation ..  e434 

TECHNICAL  PAPERS 

Accidents    mining    1001 

Air-lift  pumping    20 

Alaskan    mineral    resources    414 

Anti-corrosive  materials  for  tanks 1061 

Bureau  of  Mines    297.   591 

Burma,    mining    in     335 

California,    mining   in    297.    370 

Canadian  mineral  production    ..297.  335.  591 

Canadian    mining    engineers     591 

Candeleria,   Nevada    688 

Carbon-monoxide     poisoning     542 

Caving    methods     414 

Cedar  Mountain.  Nev 297 

Clay     542 

Colemanite  in  Nevada    688 

Copper  and  zinc,  uses   1001 

Cyanide  precipitate  melting 297 

Cyanide    process     335 

Drop  shaft  sinking   736 

Economic    geology    '■' 

Economic    geology     335.    407 

Economic  geology    

Education,  technical    297 

Electrical  machinery   414 

Engineers'    license   laws    688 

Fatigue  of   metals    414.   1016 

Fin-    tisrh-in-    m    mines  s  ' 

Geological    Survey.    U.    S..    report     335 

Germany    mid    Russia     i  "in 

Gold    metallurgy    1016 

Gold  mming  and  milling 497 

Gold     washing     33  -■ 

Haynesville    oil    field     370 
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New     Mi  1018 

New  Mexican  mines   497 

New  Zealand  mineral  resour  370 
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Oklahoma,     oil    in     297 

Ontario    -  116 

Ontario   mineral    production    591 

Ontario    mining     ill 

silver     

ope     mining     591 

Osmiridium     1016 

Painting    with    air  brush    

Perpetual    inventors    Bystem     591 

Peru    petroleum   in    37*i 

Petroleum     411 

Petroleum   in   Colombia    

in     utilization 37(1 

Placer  mining  methods    414 

Potash      497 

Power   maps,   new.    Eastern    slates    414 

Power  plants,  mine   33. > 

Precious  metals   591 

Pyrites,  methods  of  mining.  Huelva.  Spain  370 

Quebec,   prospecting  in    1016 

Recreation,    organizing    297 

Removal  of  clay  from  rock    542 

Roasting    furnace   development    20 

Rock   drill   sharpening    1016 

Soapstone      688 

South  Dakota,  mining  in   297 
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Strata,    thickness    of    1061 

Sulphur    and    pyrites    591 

Tennessee    mineral    resources    497.    881 

Timber,    mine    335 

Timber  preservation    591 

Tin      497 

Tungsten     335 

Tungsten,    metallurgy   of    -H  l 

Tunnel    ventilation    591 

Underground  loaders 297 

Vanadium    mineral,    new    591 

Ventilation,     mine      335 

Waste  in   Wisconsin   zinc  district    591 

Waste    zinc    recovery     414 

Winnipegosis.     Manitoba      497 

Zinc,    hydrometallurgy    of    335 

Technical   side   of  our  natural   resources    ..a927 

Technique   of    mining    e611 

Telephone  uses  one-tenth  of  country's  lead.  1050 
Telephone,  wireless,  now  practical  e313.   (E. 

E     '  arten    letter    519 

Tellurium  in  wireless  telephonv    iF.  F.  Col- 
cord)    letter    1083 

Temiskaming,    testing   laboratories    continue 

work     n25 

Tennessee,  mineral  resources 497.  887 

Copper  building  flotation  pant.  ,n930 
Terrones.  A.,  on  Sierra  de  Ramirez.  ;Durango.  1002 
Tertiary  veins,  persistence  in  depth    e897 

TEXAS 

Gulf  Production  Co..  proves  new  oil  dome  780 
Oil   field,   north-central  Texas,   risks  great  586 

Oil  well   drilling  active  in   Texas    496 

Oil    Freeport    Sulphur    Co..    new    well  lull 

Oil.    notes    from    Texas    635 

Interests   seek   relief   from   foreign    mo- 
nopoly      1050 

Witdca'ting     advised nlOK4 

Potash,    discovery    n834 

Thacher    A  .   an   appreciation  of  B.   A.   Hos- 

kins     1097 

On  zinc  in   1921   and  prospects   for  1922      83 

Tharsis    Sulphur   &    Copper,    report 984 

Thermit    weld  collar    nP44 

Thomas    K..  on  back  beyond  Methuselah.  .  .1013 

Thorium,   recovery   of.   patent    n688 

Thornberry,  M.  H..  on  flotation  tests  on  zinc 

table  slime 54 

Tie    tamping    discussed     n879 

Tillson.     B     F..    on    increasing    efficiency    of 

mine   labor 4U0 

On    promoting    efficiency    in    drilling    and 

blastim?     '104      «44n       IW      S.     Weeks  i 

letter   700.     (E.   L.    Watts)    letter   853. 

iG.  H.  Tod)    letter  950 

Timber     sp"    Wood,    also   Wood   Preservation 

Time    to    buy     e41 
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B.  Wormaer) 
bill     

Legislation,  pro  ,||Ur  ,.,., 

bill- 
Proposed  Congressional   action 

.i.i     i-.pi  i 

Trade    Cmmissioi  enjoined     by 

steel    companies     n*nu 

TRADE,  FOREIGN 

Edge    plan    abandoned    

lies     ,•'•; „RA% 

Increase   due    t"    mineral    shipments    ..  .    nn*.i 
Machinery    exports   drop    In    -Ian 

K    e.  Wormaer)   .  .    14" 

Mining  dependent    on    exports,    Smith 
Petroleum    exports     increase    since    l.u.f.    -ii 

,  irport    association *  ' ' 

Trade    wars    and    poison    -  ...      el 

Trail   smelter  lowers  pcen      latfynnzoc 

Trail    sm.    :■  penalty    for    zinc    in 

Tr&  miners 

Transcaucasia,    manganese   situation    in...    ■*-?> 

Transmutation    of    elements    

Transportation    and   mines .ezoo 

Auto-locomotive    in     Missouri     lead     '""  ,40„ 

Commissioner    General,    appointment    rec- 
ommended     •        '  .;„ 

Ore  Carrying  Corp.  a  common  carrier .. nJ77 
Transportation  Institute  to  be  organized.  ,nl064 
Transvaal,    see    So"*h    Africa 

Travs   for  bolts   and  nuts    (D.  M.  Liddell)  .    211 
Trees    bis  see  California  .     .„   „,,„. 

Trinity  River.  Cal..  two  dredges  being  built. nll_.0 
Tri-State   zinc   district,    new    jig    studied....       la 

Trona  Corp.   resumes    •  •  •    noSH 

Trucks    and   tractors   haul    crusher    up   9    Pep. 

cent    grade    n.o?n 

Truscott.    S.   J -{" 

Tabe  mill,  patent    '*1* 

TUNGSTEN 

In    1921    and  prospects    for    1922    (F.   L. 

Hessl      , 

Marketing  ores    (C.  Hardy  i    '666 

Metallurgy     of      ,f  ,,J 

Metallurgy  of.   patent    11"" 

Notes  on   treatment,   etc nJ.ia 

Tunneling,    modern,   book   review    542 

Tunnels     ventilation     ■ •>•'* 

Turbines    small  steam     De  Laval    nll-u 

Turner.  H.  W..  on  platinum  in  quartz  veins^-JNS 

"Twin-Boy"  car  dump    

Two-in-One  Gold  Mines,   promotion ooo 

Tvrone.  N.  M..   see  Phelps-Do  'ge 


Underground  loaders    

Underground  mining  methods  classification 
of    n"„98 

Unemployment,    see  Labor.    Unemployment 

Union  Miniere  du  Haut  Katanga  to  use  pow- 
dered  coal    n180 

Unions,  see  Labor 

U    S.  Bureau  of  Mines,  see  Bureau  of  Mines 

U.  S.  Chamber  of  Commerce,  see  Chamber  of 


United   Comstock   employees    strike. .  .n 

Haulage  tunnel  completed    na?o 

United  Eastern  develops  Mexican   prop-: 

U.  S.  Smelting  leases  Balaklala   property.  .  .  n4o0 
Report     TOO 

U.   S.   Steel   Corp..   report    604 
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The  War  of  Tariffs 

THE  LONDON  ECONOMIST,  in  its  issue  of  Dec.  3, 
observes  cogently : 
".lust  at  a  time  when  the  world,  if  it  is  to  recover  from 
the   waste   and   disorganization   of  war,   should    seek 
the  development  of  industry  and  the  free  exchangi    of  com 
modifies,   the   nations   of   which    it   is   composed   are   doing 
their  utmost  to  arrest  development  and  to  pi  hange. 

The  war  of  arms  is  turning  into  a  war  of  tariffs,  The  na- 
tions are  behaving  as  if  to  trade  with  them  were  the  worst 
of  injuries;  they  are  raising  walls  of  tariffs  to  keep  trade 
away.  All  want  to  sell  to  export;  but  none,  it  would  appear, 
want  to  buy,  to  import.  How  one  can  export  without  being 
paid  for  one's  good  by  imports  no  one  stops  to  inquire. 
That  feverish  confusion  of  mind  which  is  a  symptom  of 
diseased  nationalism  impels  them  all,  or  nearly  all,  to 
strive  after  an  economic  self-containment,  which,  if  it  were 
possible,  would  result  in  economic  death." 

France,  the  editorial  goes  on  to  state,  Belgium,  Italy, 
Spain,  the  United  States,  Australia,  Canada,  South 
Africa,  New  Zealand,  Sweden,  Denmark,  Peru,  Bolivia. 
Chile,  and  Japan  all  have  recently  set  new  tariffs  or  are 
in  process  of  doing  so. 

"The  first  thing  a  newly  constituted  state  appears  to 
think  of  is  how  best  it  may  hinder  trade  with  its  neighbors. 
Esthonia,  Latvia,  and  Lithuania,  those  Baltic  fragments 
split  off  from  what  once  was  Russia,  have  all  set  up  new 
tariffs  in  the  course  of  the  past  year.  Rumania's  latest 
effort  in  tariff  revision  dates  from  July  last,  as  does  that 
of  the  Jugo-Slav  kingdom. 

"The  delusion  that  protective  tariffs  'safeguard'  trade  is 
one  of  the  most  persistent  and  dangerous  of  economic  delu- 
sions, the  more  dangerous  because  superficially  so  plausible. 
Politicians  everywhere,  when  confronted  by  depressed  trade 
and  unemployment,  always  fly  to  tariffs  as  to  drugs,  and 
refuse  to  realize  that  just  as  the  human  body  pays  in  wasted 
vitality  for  drugs  taken,  so  do  'protected'  peoples  pay  in 
lost  efficiency  for  the  tariffs  imposed  upon  them." 

These  conclusions  are,  of  course,  less  applicable  to  the 
United  States  than  to  any  other  country ;  for  the  United 
States  may  survive  with  a  great  tariff  Wall  of  China 
placed  around  it;  but  so  far  as  we  desire  to  be  a 
commercial  nation,  exporting  and  importing,  the  prin- 
ciples of  our  economic  welfare  are  the  same  as  those 
of  England  and  Germany,  to  whom  the  clogging  of  trade 
channels  means  economic  death,  whereas  to  us  it  means 
only  serious  disaster. 


The  United  States  Chamber  of 
Commerce  Tariff  Report 

THE  COMMITTEE  ON  TARIFF  PRINCIPLES  of 
the  United  States  Chamber  of  Commerce  has  sub- 
mitted its  report  by  a  referendum  to  its  members — to 
the  Chambers  of  Commerce  and  other  affiliated  com- 
mercial organizations  of  the  United  States.  This  report 
first  shows  the  unimportance  of  the  tariff  expedient  as 
a  source  of  revenue.  It  recalls  that  for  the  years  1918, 
1919,  and  1920  the  customs  revenue  constituted  only  5 
per  cent  of  the  total  revenue  of  the  Government;  "hence 


.  enue,  «  hit  ed  an  impoi 

in  the  cost,  of  carrying  on  th<  'vernment, 

has  become  an  almost  negligible  factor,  and  tariff  for 
revenue  only  would  probably  nol  now  be  advanced  as  a 
major  party  plea  or  as  an  economic  consideration  of 
vital  importance  to  our  people  in  lessening  the  burden 
of  direct  taxation." 

The  tariff,  therefore,  according  to  the  report,  is  simply 
an  industrial  measure.  The  report  accepts  to  a  degree 
the  principle  of  protection  of  American  industries,  and 
believes  "that  in  framing  tariff  legislation  and  in  the 
application  of  legislation  full  consideration  should  be 
given  to  the  reasonable  protection  of  American  industries 
that  are  subject  to  destructive  competition  from  abroad 
and  that  are,  or  promise  to  be,  of  benefit  to  the  country 
as  a  whole  or  to  any  considerable  section  thereof." 
But  it  also  points  out  that  new  conditions  have 
arisen  necessitating  modifications  in  the  old  protective 
policy  of  the  United  States,  and  that  "the  United  States, 
now  a  creditor  nation  with  enlarged  industrial  devel- 
opment and  expanded  commerce  in  foreign  markets, 
must  therefore  carefully  adjust  her  tariff  policies  to  her 
own  changed  relation  to  world  affairs  as  well  as  to 
changed  world  conditions." 


Trade  Wars  and  Poison  Gas 

WE  DO  NOT  ORDINARILY  SEE  The  Freeman; 
by  nature  and  tradition  we  are  conservative,  and 
The  Freeman  hailed  the  book  on  "Political  and  Commer- 
cial Geology,"  in  which  we  had  some  private  part,  as 
radical,  even  though,  as  it  observed,  we  did  not  know  it. 
Of  course,  etymologically,  and  as  we  know  The  Freeman 
meant  it,  radical  means  (Latin  radix,  a  root)  going  to 
the  root  of  a  matter — it  is  the  same  word  as  radish, 
which  is  a  root — and  we  do  not  object  to  that;  but  we 
do  not  want  to  be  suspected  of  complicity  in  the  Wall 
Street  bomb  plot.  So  we  are  shy  of  The  Freeman. 
Nevertheless,  we  are  bound  to  say  that  an  editorial 
handed  us  by  a  friend  contains  more  than  the  glim- 
merings of  wisdom. 

This  article  discusses  the  limits  of  tariffs,  or  other 
artificial  economic  barriers,  and  actual  economic  re- 
prisals, diplomatic  contests,  and  finally  armed  conflicts 
which  are  the  final  stage  of  economic  conflicts.  It  dis- 
cusses the  theory  and  dreams  of  a  League  of  Nations, 
a  World  Parliament,  or  an  Association  of  Nations, 
according  to  the  hope  of  most  of  us.  It  discusses  the 
hope  of  such  an  association  or  league,  made  potent, 
according  to  Senator  Borah's  vision,  by  an  international 
judicial  tribunal.  The  Freeman  argues  that  the  deci- 
sions of  such  a  court  would  not  work.  (We  know  this 
has  been  true  of  The  Hague  tribunal) : 

"Well,  why  not?  Simply  because  there  is  an  economic 
barrier  between  France  and  Italy,  while  between  Penn- 
sylvania and  New  Jersey  there  is  none.  .  .  .  Probably 
Senator  Borah  would  sav  in  all  good  faith  that  the  national 
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ilitical  agreement. 

,a  it  is  due 

-  due  to  the  two  things:  first. 

re  the  same 

I  el    Pi  nnsj 

tural  model, 
t  a  league 
heir  head  wli 
tea  i>f  America.     .     .     . 
r  hand,  and 
If.    Have  we  a  United 
founding  fathers 
if  conferences,  and 
per?    Hardly.  We 
'  America  because  Potash  and  Perl- 
New  York,  can  buy  material  from  the  Hamsucket 
nsetts,  and   sell   their   finished  product  to 
■ski  and  Berkowitz  in  Seattle.  Washington,  all  with- 
inning  the  gauntli  ngle  custom  house.     A 

L'nited  States  of  Europe,  or  of  the  world,  will  form  itself, 
and  form  itself  to  stay,  as  soon  as  similar  conditions  of 
trade  are  established  in  all  the  states  of  Europe,  or  of  the 
world;  and  there  is  no  other  way  whereby  one  can  be 
formed." 

This  gives  all  of  us  beginners  at  least  something  to 
think  about:  To  agree  with  or  disprove.  We  must 
ier  economic  discriminations,  reprisals,  and  trade 
wars  as  a  source  of  actual  wars;  consider  the  relation 
of  tariffs,  import,  export,  or  otherwise,  to  national 
animosities,  and  hence  to  battleships,  and  hence  taxes, 
since  nearly  all  our  tax  burden  and  the  cost  of  our 
government  is  for  war,  past,  present,  and  future.  Let 
us  cogitate,  then,  on  the  ultimate  relation  of  tariff  to 
taxes,  and  figure  out  where  we  get  off  cheapest  in  the 
end — you  and  I — when  the  final  balance  sheet  is  struck. 


The  Location  of  Tariff  Walls 

IF  WE  ASSUME  as  our  cwn  the  prevalent  world 
theory  of  taxing  imports,  while  seeking  for  an  outlet 
for  our  exports — if  we  assume  that  we  must  protect  our 
own  industries  in  order  that  they  may  not  be  ruined 
by  competition  from  cheap  labor  and  machine  produc- 
tion in  Germany,  Japan,  or  England — where  shall  we 
build  our  tariff  wall?  On  the  Atlantic  and  Pacific 
Coast ;  on  the  Great  Lakes  and  the  Rio  Grande,  you  will 
say.  Not  so:  we  have  a  reciprocity  in  commerce  with 
Cuba;  a  Republican  (and,  therefore,  a  tariff-believing) 
President  sought  reciprocity  with  Canada,  which  was 
rejected  by  Canada,  not  from  economic  reasons,  but 
through  Chauvinistic  politics.  Examples  like  this  will 
recall  the  evident  fact  that  it  is  not  our  territory  we  are 
seeking  to  protect  by  tariffs,  but  our  commercial  life; 
therefore,  obviously  we  set  the  protection  wall  around 
the  boundaries  of  our  commercial  sphere.  Once  we 
acknowledge  this  truth,  we  must  get  the  economist  and 
the  trade  expert  to  delineate  those  misty  confines 
according  to  his  beliefs. 

American  enterprise  has  a  great  mineral  industry  in 
South  America,  in  Brazil,  Chile  and  Peru — a  great  in- 
dustry in  copper  and  iron,  feeding  its  own  United  States 
industrial  life.  Shall  we  draw  our  economic  boundaries 
for  tariff  purposes  outside  of  these?  Examination  of 
the  tariff  will  show  that  actually  this  principle  is  already 
accepted.  The  emergency  tariff  carries  a  duty  on  pig 
tin,  but  none  on  tin  ore.  This  protects  the  tin  smelters 
of  our  East  Coast,  and  the  American-owned  tin  mines  in 
Bolivia.  No  voice  has  been  raised  for  a  tariff  on  copper, 
out  of  the  universal  clamor  for  a  tariff  on  every  metal 


and  mineral.     Why?     Because  of  the  vast  American- 
os i  i     i  opper  mines  in  Smith  America.    Our  eopper-min- 
mmercial  boundary  extends  past  the  Atlantic  sea- 
into  the  Southern  Hemisphere.     We  are  slow  to 
the  principle,  but  actually  the  same  thing  exists 
nc,  and  similar  American-owned  commercial  inter- 
in    Mexico  tend    partially   at    least    to   offset   the  de- 
1s    that    have   been    made  by  purely  domestic   pro- 
for  a    zinc    tariff, 
The  wider  our  commercial  boundaries  grow,  the  more 
far-flung  are  our  proposed  tariff  lines.     For  a  real  trad- 
ing nation,  like  England,  her  tariff  boundaries  East  and 
West,  pass  around  the  world  and  meet,  and  there  are  no 
boundaries. 


The  Doctrine  of  Free  Exports  of  Minerals 

THE  INTERNATIONAL  Chamber  of  Commerce, 
with  which  the  United  States  Chamber  of  Commerce 
is  closely  associated,  at  its  meeting  in  London  June  last, 
considered  the  question  of  the  free  movement  of  raw 
materials  as  distinguished  from  manufactured  products. 
Here  is  a  natural  distinction  which  we  would  do  well  to 
bear  in  mind  in  our  thought.  Finally  a  resolution  was 
adopted,  which  dodged  the  delicate  question  of  import 
duties,  but  was  able  to  secure  the  approval  of  the  dele- 
gates of  all  the  countries  as  regards  export  duties;  and 
it  accordingly  recommended  the  abolition  of  export 
taxes  by  every  government  for  a  fundamental  list  of 
raw  materials,  including  "Ores  and  mineral  products; 
natural  metals ;  precious  metals ;  mercury ;  stone  and 
earth ;  coal ;  and  mineral  oils."  Certainly  the  mineral 
industry  is  sufficiently  blanketed  in  this  list.  But  it  is 
the  wording  of  the  preamble  which  is  of  greatest  in- 
terest to  us: 

"Considering  that  every  tax  on  export  of  raw  materials 
must  necessarily  increase  the  cost  of  production  and  thereby 
hinder  economic  development  and  prevent  economic  re- 
storation; 

"And  that  it  is  desirable  to  put  a  stop  to,  as  far  as  pos- 
sible, the  rivalries  between  nations  in  their  search  for  raw 
materials,  to  stamp  out  the  cause  of  economic  conflicts 
which  may  threaten  peace,  and  to  do  away  with  the  natural 
inequality  arising  from  the  fact  that  the  riches  of  the  world 
are  unequally  spread  over  its  surface  and  to  assure  the 
rapid  restoration  of  the  world's  commerce." 

This  lays  down  the  principle  of  the  free  movement 
outward  of  raw  mineral  products.  In  effect  this  prin- 
ciple works  in  the  interest  of  great  manufacturing 
countries,  and  against  the  interest  of  countries  possess- 
ing a  great  or  almost  monopolistic  supply  of  natural 
mineral  wealth.  Chile  must  not  levy,  according  to  this, 
an  export  tax  on  her  nitrates,  nor  Mexico  on  her  petro- 
leum, nor  the  Republic  of  Georgia  on  her  manganese. 
The  principle  postulates  that  the  natural  raw  materials 
of  the  world,  such  as  the  mineral  wealth,  are  a  common 
heritage  or  reservoir  of  power  and  wealth  to  which 
none  may  be  barred  access  on  the  terms  of  ordinary 
trade. 


Replaceable  Drill  Bits 

THREE  DIFFERENT  ATTEMPTS  are  now  being 
made  to  develop  a  replaceable  drill  bit.  All  are  still 
in  an  experimental  stage,  but  we  believe  a  practical 
solution  will  be  obtained  in  the  not  distant  future. 
With  an  efficient  replaceable  drill  bit,  a  set  of  standard 
drill-bit  holders  made  from  excellent  metal,  an  alloy 
that  is  shock  resisting,  will  form  the  equipment  of  each 
drill,  and  need  be  handled  only  a  relatively  short  dis- 
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tance.    The  drill  bits  alone  will  mato  rnej  to  and 

from  the  sharpening  shop  on  the  surface  \-  the  <lrill 
bits  represent  only  a  relatively  small  an  n  I  of  metal, 
they  can  probably  be  teel  alloy  which 

will  be  comparatively  expensive  i>ut  will  be  m >ffl- 

eient  in  drilling  capacity.    Thus  tl  possibility 

of  a  considerable  economy  in  drill  steel  and  in  handling 

is   the   ill'  ■  aril   Which    the   experi- 

menters have  been  working. 

other  attempts  to  make  a  replaceable  drill  bit 
been  made,  bul    with  the  piston  type  of  drill,  used  at 
the  time,  they  were  unsuccessful.     With  the  hammer 
type  of  drill,  the  drill  steel  does  not  reciprocate,  hut  is 
held  more  or  less  firmly  againsl  the  botl  i    drill 

hole.  This  is  a  totally  different  condition  from  the 
piston  type  and  it  is  not  improbable  that  it  is  more 
favorable  for  the  use  of  replaceable  bits. 

Anaconda  has  been  experimenting  with  a  replaceable 
bit  invented  by  A.  W.  Hawkesworth.  This  bit  has 
undergone  a  number  of  changes,  and  we  are  told  has 
not  yet  been  fully  worked  out.  A  general  announce- 
ment or  "story"  appeared  in  the  Anaconda  Standard  of 
Nov.  20,  1921,  but  insufficient  details  were  given  to 
make  possible  judgment  as  to  its  merits.  Other  ex- 
periments which  we  have  known  of  for  some  time,  are 
being  conducted  by  the  Vanadium  Corporation  of 
America  and  still  others  are  being  made  by  a  Western 
inventor,  and  we  have  looked  over  his  work.  The  sub- 
ject is  of  great  interest  to  the  mining  industries,  and 
the  hope  is  held  out  that  success  will  reward  one  or 
more  of  the  efforts  here  recorded.  As  soon  as  definite 
results  have  been  obtained  in  this  work,  we  will  inform 
our  readers. 


The  Latest  Smoke  Suit 

SMOKE  SUITS  have  been  a  common  byproduct  of 
smelting  in  recent  years.  They  are  all  similar.  The 
farmer  owns  or  acquires  land  near  a  smelter,  which  he 
uses  for  agricultural  or  stock-raising  purposes.  Should 
the  crop  be  a  failure,  or  should  the  cattle  die,  it  is  most 
convenient  to  blame  the  smoke  from  the  smelter.  The 
latest  suit  was  brought  against  the  United  Verde  Exten- 
sion Mining  Co..  and  judgment  was  recently  entered, 
awarding  the  plaintiffs  a  dollar  apiece  as  damages, 
though  the  mining  company  will  be  obliged  to  pay  about 
$1,600  in  costs.  This  was  the  first  time  the  matter  has 
been  brought  before  the  courts  in  Arizona,  though 
smelting  districts  in  California,  Utah.  Montana,  and 
Ontario  have  all  been  fertile  fields  for  the  "smoke 
farmer." 

In  most  cases,  the  farmer  is  not  sufficiently  skilled 
in  scientific  agriculture  to  know  the  cause  of  his 
troubles.  In  some  instances,  the  smelter  fume  is  to 
blame,  but  more  often  disease  is  the  cause,  the  land  is 
unsuited  to  the  crop  raised,  or  the  crop  is  not  intelli- 
gently grown.  State  departments  of  agriculture  can 
profitably  devote  some  attention  to  this  matter,  and 
advise  farmers  wherein  their  troubles  lie  and  what  kinds 
of  agricultural  activity  are  the  most  promising. 

In  the  recent  case,  the  superior  court  of  Yavapai 
County  has  shown  wisdom  in  awarding  only  nominal 
damages.  Even  if  all  damage  could  be  traced  to  smelter 
fume,  in  most  cases  the  injured  party  depends  upon 
those  connected  with  the  mining  industry  for  his  mar- 
ket, and  were  there  no  such  industry  he  would  be 
elsewhere.  There  are  few  smelters  in  rich  agricultural 
districts. 


Oricntino,  the  Square  Claim 

can  hardly  be  ;>  • 

with 

north   and   south   and   east    and    w  •  |"   for 

only  I 

veins   or   Other  deposits,    run    in    these   direr- 
majority  run  nearer  halfway  between  the  cardina 
points.       You    have    shown     in     / 
g  Journal  of  Oct.  22  what  it  is  to  locate  a  vein 
that   runs  crosswise  of  a  square. 

We  now  locate  a  vein  with  "300  ft.  on  each  side  of 
the  center  thereof." 

The  fairest  way  for  the  discoverer  would  be  a  square 
location  as  near  parallel  to  the  vein  system  as  can  be 
determined,  and  covering  most  of  his  find;  i.e.,  he  would 
have  his  "discovery"  nearest  his  side  line  from  which 
his  vein  dips.  To  pay  $50  to  hold  a  barren  claim 
five  years  is  ridiculous. 

The  discoverer  should  have  the  preference.  The 
other  fellow,  attracted  by  his  find,  should  take  what  he 
can  get.  EUGENE  Antz. 

Homestead,  Ore. 


Who  is  Apathetic? 

A  great  number  of  technically  trained  and  experienced 
men  in  this  country  are  today  out  of  work  or  have  gone 
into  another  line,  because  they  could  not  make  a  liveli- 
hood. This  is  true  in  the  mining  and  metallurgical 
profession  to  a  greater  extent  than  any  other,  because 
the  slump  has  been  of  longer  duration  there.  But  what 
is  to  be  done? 

Numerous  attempts  have  been  made  to  relieve  the 
unemployed  labor  situation,  but  nothing  has  been  done 
for  the  man  who  has  trained  and  studied,  giving  up 
the  best  years  of  his  life  for  a  profession,  and  then  is 
not  permitted  to  continue,  but  is  obliged  to  leave  it  to 
earn  enough  money  to  support  his  family. 

Surely  this  is  not  a  happy  state  of  affairs.  Does  the 
Journal  care?     Will  the  majority  of  its  readers  care? 

Denver,  Col.  J.  P.  Varian. 


Standardization  of  Stamp-Mill  Parts 

I  am  anxious  to  learn  how  many  dies  or  patterns 
would  be  required  to  cover  the  entire  range  of  sizes  used 
in  gravity  stamp-mill  practice.  In  addition  to  the 
different  weights  of  stamps,  I  understand  that  detailed 
dimensions  vary  for  the  same  weights  by  different 
manufacturers.  If  this  is  so,  if  there  are  no  standards, 
this  fact  would  cause  the  forging  plants  and  foundries 
to  carry  on  hand  a  greater  variety  of  dies  and  patterns, 
thereby  increasing  the  cost  of  their  products.  It  would 
seem  that  this  one  of  many  similar  questions,  would  be 
interesting  and  instructive  reading  matter  to  both 
manufacturers  and  mining  men. 

The  question  of  standardization  of  wearing  parts  for 
rock  crushing  and  grinding  machinery  is  one  which  is 
now  being  given  due  consideration  by  designing  engi- 
neers. Their  efforts  are  being  applauded  by  purchas- 
ing agents.    Every  one  should  co-operate  in  this  cause. 

El  Paso,  Texas.  F.  N.  FLTNN. 
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College  of  Mining— University  of  California 

Historical  Sketch — Relation  to  University — Analysis  of  Mining 
Course — Attendance  Time  Element — Cultural  and  Industrial 
Subjects   Difficult   to   Include — Types   of  Mining   Education 

By  George  J.  Young 

Western  Editor,  Engineering  and  Mining  Journal 


TEN  THOUSAND  young  people  and  a  small  army 
of  professors  and  instructors  can't  get  together 
in  a  place  like  the  University  of  California  with- 
out some  evidence  of  their  activity  affecting  both  local 
and  contiguous  neighborhoods.  This  gets  into  our 
New  Montgomery  Street  office  chiefly  as  flotsam  and 
jetsam  in  the  daily  newspapers.  Recently  we  were 
informed  that  President  Barrows  deplored  the  gradual 
extinction  of  American  humor.  Forthwith  the  local 
editors  proved  to  an  edified  public  that  that  particular 
brand  of  humor  was  just  as  exuberant,  potent  and 
free  from  carbon  on  its  spark  plugs  as  it  ever  was. 

Then  along  comes  a  column  article  headed  by  a 
picture  of  the  Campanile,  accompanied  by  a  picture 
of  the  Lincoln  bust  which  has  found  a  home  on  a  tall 
rough-hewn  pedestal  cemented  to  the  south  side  of  the 
tower.  We  are  let  into  the  secret  that  a  considerable 
part  of  the  Berkeley  townspeople  has  entered  objec- 
tion to  the  ringing  of  the  Campanile  chimes,  imported 
at  considerable  expense  and  thrust  upon  them  without 
their  special  consent.  The  article  contains  the  sooth- 
ing suggestion  that  "the  bells  will  mellow  with  age." 

Lincoln  Bust  Fails  to  Please 

Of  the  Lincoln  bust,  we  are  led  to  believe  that  an 
"artistic  crime"  was  committed  by  both  the  place  and 
manner  of  supporting  the  few  pounds  of  bronze.  In 
defense,  we  are  authoritatively  told  that  "art,  to  be 
art,  does  not  necessarily  meet  with  the  approval  of  the 
public  as  a  whole."  President  Barrows  appears  again, 
with  the  delicious  and  well-pleasing  Californiaism 
that  the  student  athletes  of  the  University  of  Cali- 
fornia surpass  the  models  used  by  the  ancient  Greek 
sculptors  in  physical  perfection.  President  Barrows 
is    alleged   to    have   said:     "Californians   have   been 


brought  up  here  where  the  climate  allows  them  to 
play  their  games  all  the  year  'round.  They  are  from 
a  hardy  stock  of  pioneers.  They  are  called  upon  in 
competitive  games  such  as  will  be  played  in  the  new 
stadium  to  give  all  they  have  in  body  and  mind." 

The  Stadium  "Drive" 

The  new  stadium  mentioned  by  President  Barrows 
is  to  be  built  from  the  proceeds  of  a  drive  upon  the 
public  for  $1,000,000  or  more.  The  stadium  drive  was 
on  the  crest  of  the  newspaper  wave,  and  although 
some  of  our  pessimistic  business  men  under  present 
conditions  would  look  askance  at  this  adventure,  the 
interesting  fact  remains  that  there  were  enough  people 
willing  to  see  their  names  on  brass  plates,  with  an 
accompanying  proprietary  right  to  the  seat,  to  sub- 
scribe to  the  plan  of  financing  by  the  advance  sale  of 
seats  to  the  games. 

My  acrapbook  contains  other  interesting  allusions 
to  the  university,  but,  it  is  unnecessary  to  spread 
them  here  as  they  will  only  serve  to  further  bring  out 
the  point  that  the  sparks  that  fly  in  the  newspapers 
give  no  more  idea  of  what  is  being  done  in  a  large 
university  than  the  program  of  a  vaudeville  theatre 
does  of  the  quality  of  the  show  itself.  It  is  necessary, 
if  one  would  really  know  about  the  modern  educational 
processes,  to  become  a  part  of  them  for  a  time  at  least, 
and  even  then  only  a  superficial  view  can  be  obtained. 
Knowing  this,  I  visited  the  college  of  mining  of  the 
university  and  endeavored  to  sense  as  far  as  practicable 
the  influences  upon  and  the  work  of  this  department. 

Mining  is  associated  with  many  other  departments 
which  in  the  aggregate  constitute  an  exceedingly  com- 
plex organization.  As  a  part,  it  must  account  to  the 
organization  as  a  whole.     Its  individual  initiative  is 
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thus  made  to  conform  to  certain  general  principles 
which  are  more  or  less  definitely  established  bj    the 

university.     Its  students  work  in  varii  nents, 

some  of  which  are  definitely    grouped   together   and 
others  of  which  are  merely  tributarj      This  restriction 
tends  to  preserve  a  balance  between  the  ob 
a  single  department  and  the  ideals  of  the  institution, 

Advantages  and  Disadvantagi 

<  (intact-education 

The  mingling  of  a  single  group  of  students,  having 
a  specific  objective,  with  numerous  groups  of  students 
having  other  objectives  has  its  advantages  and  dis- 
advantages. The  advantages  are  association  with 
many  different  subjects,  departments  and  persons,  all 
of  which  contributes  to  the  contact-education  of  the 
student  in  greater  or  less  degree.  The  disadvantage 
is  that,  in  the  wealth  of  activities,  classes,  social, 
athletic,  and  otherwise,  there  is  a  dispersion  of  inter- 
est. This  is  one  of  the  weakest  points  of  a  large 
university  like  California.  Only  extraordinary  con- 
centration could  work  out  the  binomial  theorem  in  a 
three-ring  circus.  What  must  be  the  state  of  mind  of 
a  student  with  only  a  moderate  ability  to  concentrate 
in  the  midst  of  the  wealth  of  activities,  apart  from 
the  classroom  and  laboratory,  that  appear  to  be  the 
rule  rather  than  the  exception? 

Are  there  sufficient  compensations  for  this  disper- 
sion of  interest  to  make  it  worth  while  for  the  aver- 
age student?  I  do  not  think  that  the  compensations 
are  in  themselves  of  sufficient  value  to  the  student,  but 
he  for  the  most  part  believes  them  to  be.  Student 
activities  are  here  to  stay.  Unless  there  is  a  definite 
joining  of  faculty  and  student  body  in  an  earnest 
effort  to  control  them,  the  objectives  of  the  uni- 
versities will  be  lost.  At  California,  the  plan  of 
student  government  offers  perhaps  the  best  solution 


for  the  control  oi  th  ome  featun 

will  no  doubt  be  ol    | 
interest  to  other  universities.     They  are  not,  ho  v.  • 
me  here. 

It  is  almost  unnecessary   to  state  thai  a  i d 

portion   of  the  studei  i    earnest    worth-while 

students  and  that  the  faculty  is  as  representative  in 
ability  as  that  at  anj  other  university  of  similar  stand- 
ing. I  am  unable  to  see  any  special  difference  in  the 
student  body  here  as  compared  with  that  in  any  other 
university  marked  by  a  large  student  attendance. 

The  Christy  Ci  RBii  I  u  m 

To  understand  the  present  status  of  the  college 
of  mining,  it  is  necessary  to  go  back  to  Professor 
Christy's  time.  Professor  Christy  died  in  1914.  He 
was  a  dominating  personality,  and  held  strongly  to 
his  principles.  Under  his  administration  the  college 
maintained  excellent  standards.  It  was  strongest  in 
fundamental  subjects  and  training  and  developed  the 
technical  side  only  in  so  far  as  the  available  time 
would  allow.  Thus  the  course  was  divided  into  two 
years  of  fundamental  and  two  years  of  technical  sub- 
jects. A  single  course  was  provided.  Such  students 
as  wished  to  major  in  geology,  either  did  not  take  the 
mining  course  or  followed  the  mining  course  by  post- 
graduate work  in  geology.  During  Professor  Christy's 
regime,  the  university  received  the  Hearst  Memorial 
Mining  Building.  This  building  is  the  most  costly 
building  devoted  to  mining  education  that  has  ever 
been  erected.  During  his  time,  the  laboratories  were 
quite  well  equipped,  so  that  in  appurtenances  and 
facilities  the  college  is  abundantly  supplied. 

Succeeding  this  regime  was  a  two-year  interval  dur- 
ing which  steps  were  taken  to  split  the  single  course 
into  several  specialties.  Dean  Frank  H.  Probert  was 
then  placed  in  charge  of  the  college,  and  the  cur- 
riculum took  definite  form,  incorporating  separate 
courses  in  mining,  metallurgy,  economic  geology,  and 
petroleum  engineering.  In  all  of  these  courses,  the  first 
year  is  the  same,  differentiation  beginning  in  the  sec- 
ond year  and  becoming  more  marked  in  the  last  two 
years.  Thus,  the  student  must  decide  at  the  begin- 
ning of  the  second  year  what  course  he  is  going  to 
take.  All  of  the  courses  are  definitely  prescribed  and 
little  elective  work  is  allowed. 

The  present  enrollment  is  as  follows: 


Graduates.. 

Seniors 

Juniors 

Sophomores 

Freshmen . . 


Average 
No.  Age. 
4  25.00 
35  22.47 
81  22.00 
62  21.00 
52 


Per  Cent 

Mining  option 56.52 

Metallurgy  option.      6.96 
Economic  Geology 

option 6 .  96 

Petroleum  Engineer- 
ing, option 29.56 


Residents 

Non-residents . 
Foreign 


ENTRANCE  TO  HEARST  MEMORIAL  MINING  BUILDING 


More  than  half  of  the  enrolled  students  elect  the 
mining  course ;  approximately  a  third  the  petroleum  and 
the  remainder  are  equally  divided  between  metallurgy 
and  economic  geology. 

Through  the  kindness  of  James  Sutton,  recorder  of 
the  faculties,  I  was  given  a  table  of  the  total  annual 
enrollment  of  the  college  of  mining  beginning  with 
1897-98,  up  to  and  including  1921-22.  The  information 
is  presented  as  a  graph  in  Fig.  1.  It  is  interesting  in 
showing  the  erratic  nature  of  the  attendance  at  a  well- 
established  school  in  a  large  population  center  con- 
tiguous to  the  Western  mining  districts. 

The  steady  increase  in  attendance  up  to  the  peak  of 
1903-4  was  undoubtedly  due  to  the  increasing  interest 
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.    which  followed  upon  the  discovery  of  the 

rer  and  gold  districts.    The 

d  the  beginning  of  a  period  of  mining 

which,  however,  did  not   last  long.     Before 

fell  off,  and  following  1907  rapidly 

•  conjecture  as  to  the  i 

my   opinion,    the   most    important   is    to   be 
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FIG.    1.      ATTENDANCE    CURVE — COLLEGE    OP    MIXING 

found  in  the  more  intensive  development  of  Western 
mining  schools  which  was  taking  place  during  the  period 
and  which  naturally  influenced  the  number  of  students 
who  would  be  expected  to  go  to  the  more  centrally 
located  schools. 

Influence  of  thk  War  Manifest 

The  war  activity  accounts  for  the  minimum  portion 
of  the  curve.  The  remarkable  increase  following  the 
war  period  was  reflected  in  increased  attendance  in 
other  schools.  This  increase  in  attendance  was  due  to 
the  realization,  by  young  men,  of  the  value  of  good 
training  as  a  factor  in  success,  and  to  the  release  of 
many  young  men  from  war  and  consequent  activities. 
Already  the  attendance  in  the  mining  college  is  dimin- 
ishing and  probably  will  drop  further  in  sympathy  with 
the  lessened  activity  in  mining.  The  graph  is  illuminat- 
ing in  showing  how  difficult  an  administration  problem 
is  placed  upon  a  school  by  reason  of  wide  variations  in 
attendance. 

Inasmuch  as  the  mining  course  represents  a  more 
or  less  typical  four-year  course,  an  analysis  of  it  will 
be  worth  while.  Limitations  on  space  do  not  permit 
similar  analyses  of  the  other  courses. 

Entrance  Requirements 

Entrance  to  all  of  the  courses  is  predicated  upon  a 
four-year  high  school  course  or  its  equivalent.  All  in- 
trants are  required  to  take  an  examination  in  English 


..in.  and  those  who  fail  are  required  to  repeat 
Lamination  at  the  next  scheduled  time.  The  required 
cts    for   entrance  are  plane  geometry,   elementary 
.:.  algebraic  theory,  trigonometry,  physics,  chem- 
and  geometrical  drawing;  the  recommended  sub- 
algebraic  theory  including  quadratics,  solid  geom- 
reehand  drawing,  and  foreign  language. 
The   curriculum   has   been   analyzed   on   the   basis   of 
the  actual  hours  given  to  a  subject  while  in  classroom 
iboratory.      Classroom   periods   are,   however,   only 
fifty  minutes  in  length,  ten  minutes  being  allowed  to 
cover   the  campus   between   buildings.     This   entails   a 
i  about  264  hours  from  the  given  number  of  lecture 
and  classroom  hours.     The  laboratory  period  is  three 
hours,    and    little    time    is    lost    here.      A    student    is 
supposed  to  put  two  hours  of  study   upon  each  class- 
room period.     Some  do  it,  but  instructors  are  skeptical 
as  to  just  what  return  is  secured  from  this  theoretical 
requirement.     In  the  analysis  which  follows,  discrimina- 
tion  is   made   between   descriptive   or   courses   dealing 
with  principles  and  courses  which  are  determinative  or 
have   to   do   with   quantitative   measurements   of   some 
kind : 

No   of  Ictual  Hours 

Hygiene  —Lectures  and  reading  in  military  hygiene  and  sani- 
tation    16 

Mathematics — Analytical  geometry  and  integral  and  differen- 
tial calculus 192 

Physics — General  physics  lectures  and  recitations  on  mechan- 
ics, properties  of  matter,  heat,  magnetism,  electricity, 
wave  motion,  sound  and  light,  part  determinative.. ....  192 

Chemistry— General    chemistry,    lectures,    laboratory    and 

quizzes .■■:■  ^^  i 

Determinative — Wet   assaying  and  simple   gravimetric  [     ^g0 

determinations  of  the  type  used  in  works  laboratory;  I 

fire  assaying  of  gold  and  silver  ores 224  ] 

Drafting — 

Conventional  drafting   restricted    to   needs   of   mining 

students 96       208 

Descriptive  geometry  lectures  and  problems 

Surveying — Plane  surveying  lectures  and  field  practice 1 60  , 

Four  weeks  in  summer  surveying  class 160  1    434 

Mine  surveying  and  mine  mapping,  laboratory.  114] 

Mechanical  and  Electrical — 

Elements  of  heat  power  engineering 481 

Direct  current  machinery,  with  laboratory'  80  >    208 

Alternating  current  machinery,  with  laboratory.  80  J 

Engineering  Design — 

Analytic  mechanics  (engineering  mechanics'  96  j 

Elementarv  strength  of  materials  48  | 

Hydraulics,  as  applied  in  power  plants  or  as  of  use  in  1    224 

hydrography  *'  1 

Graphostatics 32  ] 

Metallurgy —  „  ,  ,•>  ■ 

Descriptive — general  metallurgy  lectures  it  , 

Ore  dressing  lectures „  1     1 92 

Iron  and  steel 3Z  [ 

Determinative — Ore  dressing  laboratory  '<■  ) 

Geology  and  Mineralogy — 
Descriptive — 

General  geology — structural  and  dynamic  48, 

Economic  geology — metalliferous  deposits  48  t     128 

Descriptive  mineralogy — occurrence  and  use 32  J 

Determinative  (in  part  or  all  determinative) —  I 

Mineralogy  and  crystallography 1/2  1  i    620 

Introduction  to  petrology  with  determination  of  rock; 

.■  isropic  properties '  j-8 

Field  geology — lectures  and  field  work  ....      1 92 

Mining — 

Descriptive — ■ 

General  mining  lectures 3Z 

Mine  rescue  and  first  aid 30 

Economics  of  mining 48 

Mine  equipment 48 

Mine  development  and  mining  methods 48 

Mine  cost  accounting 32 

Law  of  mines ' "  J 

Descriptive  and  in  part  determinative — 
Compression   of   air  and   use   of   compressed    ail  IdO 

Mining  machinery — experiments  with  drilling,  rentl- 
lating,  pumping  machines 112  J 

Grand  total 


492  J 
"J 


Of  the  total  actual  time,  about  45  per  cent  is  given 
to  classroom  work  and  55  per  cent  to  laboratory.  This 
disregards  gymnasium  and  military  training,  but  in- 
cludes approximately  8  per  cent  of  time  lost  between 
classes.  The  approximate  total  time  in  the  128  weeks 
making  up  the  eight  terms  of  sixteen  weeks  each  is 
3,500  hours  of  lecture  and  laboratory  instruction.  On 
the  basis  of  39  hours  per  week  there  would  be  4,992 
hours   in   the   128   weeks,  or  about  seventy    (including 
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the  s  per  cenl  losl  time  between  cla  e  per  cen.1  of 
the  total  time  is  utilized. 

The  interims  between  terms,  after  omitting  i  weeks 
to  summer  surveying  and  i  weeks  for  mining 
observations,  leave  52  weeks,  or  2,028  day-hours,  a1  the 
disposal  of  the  student.  Adding  to  this  the  surplus 
day-hours  during  term  tirue  I  1,492  hours,  including, 
however,  a  certain  number  of  hours  for  thesis  or  for 
the  preparation  of  a  report  on  summer  mining  observa- 
tions >  gives  a  total  of  3,520  day-hours  al  the  command 
of  the  student  during  the  four  years  in  which  he  is  at 
college.  The  demand  time  for  the  whole  period  slightly 
is  50  per  cent  of  the  total  time  of  the  student, 
not  counting  more  than  39  hours  per  week.  It  will 
thus  be  seen  that  the  student  has  at  his  option  slightly 
less  than  50  per  cent  of  the  day  time  in  a  39-hour  week 
throughout  the  four-year  period.  He  has  in  addition 
Sundays,  Saturday  half-days  and  evenings  in  which  to 
play,  work  at  his  studies,  or  earn  his  way. 

In  Fig.  2,  the  four  divisions  into  which  the  total 
time  in  the  four-year  course  is  divisable  are  represented. 
Three  of  the  time  divisions  are  approximately  equal, 
and  the  fourth  is  slightly  smaller.  In  this  visualization 
of  the  time  element  it  seems  to  me  that  there  is  an 
important  point  for  educators  to  consider.  Would  it 
not  be  valuable  for  the  faculty  of  a  given  group  to 
induct  the  students  into  the  habit  of  efficiently  using 
the  time  in  excess  of  that  required  for  formal  instruc- 
tion? Let  the  student  look  upon  time  as  representing 
a  money  value  of  $1  per  hour.  This  is  a  small  value 
to  put  upon  it  when  one  considers  that  the  four  years 
in  a  college  course  are  the  culminating  preparation  for 
life's  work.  Perhaps,  also,  in  this  more  economic  use 
of  a  student's  time  will  be  found  the  solution  of  ex- 
cessive "student  activities"  of  the  unproductive  kind. 

The  course  as  a  whole  may  be  criticized  in  that  it 
is  deficient  in  any  attempt  to  give  added  power  to  the 
student  in  written  and  oral  expression,  in  language  or 
in  fundamental  economics.  Apparently  there  is  time 
for  a  capable  student  to  get  instruction  in  such  subjects, 
and  it  may  also  be  inferred  that  there  is  sufficient 
practice  in  the  various  subjects  to  develop  written  and 
oral  expression.  I  was  also  unable  to  determine  how 
much  of  the  course  entails  passive  receptivity  and  study 
and  how  much  really  develops  personal  power  in  the 
student.  My  impression  was  that  more  could  be  done 
in  developing  personal  power  by  a  greater  use  of  the 
quiz  method  and  a  liberal  number  of  problems  consist- 
ently distributed  throughout  the  term  time. 

Elements  of  Current  Study  Course 

Compared  with  the  older  course,  there  is  less  of 
fundamental  subjects  and  more  attention  to  mechanical 
equipment,  and  greater  familiarity  with  compressed  air, 
steam,  and  electricity  is  required.  The  geological  and 
metallurgical  are  perhaps  less  strongly  developed  and  the 
engineering  element  is  about  where  it  was.  The  course 
deals  largely  with  the  objective  side  of  mining — practice, 
processes,  rocks,  ores  and  geological  structure.  A  con- 
scientious student  could  at  the  end  qualify  as  an 
assistant  to  a  draftsman,  assayer,  works  chemist,  sur- 
veyor, geologist,  or,  in  minor  capacity,  to  a  superin- 
tendent. In  other  works,  it  is  one  step  in  advance  of 
the  vocational  school  in  that  it  supplies  service  men 
and  minor  executives  who  may  by  diligent  self-study, 
close  observation,  and  experience  under  varying  con- 
ditions   qualify    for    greater    responsibility    and    some 


eventually  land  in  the  higher  coi  operating 

posil  ioi 

Whether  an  attempt  cificallj    to  outline 

the  study  to  be  Buperimpo  ed  upon  the  work  at  college 
is  nol  in  t he  oul line  of  cot 

much   the  university   .  and 

air  proportion  may  in 
time  develop  into  leaders  of  the  kind  required  for  the 
continuation  of  the  industry,  is  also  not  apparent. 

I  a  course  devoted  so  largely  to  the  objective  side 
of  mining  one  that  will  stimulate  vision  and  capacity? 
Does  it  leave  the  ambitious  graduate  with  sufficient 
background  to  strike  out  in  the  direction  of  high  attain- 
ment? It  seems  to  me  that  the  objective  course  leaves 
these  questions  largely  to  the  student,  and  he  must 
also  plan  his  own  study  after  he  leaves  college. 

New  System  Emphasizes  Services  to 
Rank  and  File 

We  are  prone  to  associate  the  idea  of  leadership  with 
the  university  system.  This  ideal  of  leadership  has 
been  a  part  of  it.  It  is  so  to  a  less  extent  now.  There 
was  a  time  wrhen  the  proportion  of  students  showing 
marked  personal  power  was  conspicuous.  There  are 
probably  as  many  now  or  even  more,  but  they  are 
submerged  by  great  numbers  of  students  of  ordinary 
ability.  Perhaps  the  students  of  marked  ability  are 
not  going  into  mining  at  all.  Thus  the  problem  of  the 
university  has  changed,  and  it  is  no  longer  one  of  devel- 
oping the  leaders  and  letting  the  rank  and  file  follow 
along,  but  now  it  has  to  take  care  of  the  rank  and  file 
and  let  the  leaders  take  care  of  themselves.  It  is 
wisdom  to  plan  a  course  to  meet  the  needs  of  the  great- 


FIG.  2.     APPROXIMATE  GRAPHIC  ANALYSIS  OF  TIME 
IX  FOUR  YEAR  COURSE 

est  number  and  one  that  will  range  with  the  capacity 
of  the  average. 

Looking  at  the  outline  of  the  course,  it  would  appear 
that  the  metallurgical  element  could  be  extended  more 
thoroughly  to  cover  the  metallurgy  of  the  major  metals. 
It  would  also  appear  that  the  time  allotted  for  the 
study  of  metalliferous  deposits  is  hardly  sufficient  to 
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than    introduce    the    subject      In    engineering 
.  •-.  the  basic  subjects  are  given,  but  they  are  not 

threaded  together  in  Buch  a  way  as  to  give  the  student 

D   Of   their  use.      To   some  extent    they 

in  thesis  work,  but  I  am  informed  by 

.at    the   thesis    is    undertaken   only    l>> 

very  capable  students,  and  other  students  are  required 

to  h  I  ded  report  upon  their  summer  mining 

..•ions. 

The  "human  element"  is  coveted  to  some  extent,   it" 

doubt,    in    the    courses,    but    no    conspicuous    attempt 

appears  to  be  made  to  go  into  this  subject  thoroughly. 

Labor  enters  so  largely  into  the  mining  industry  that 

ild  appear  to  me  that  the  subject  should  be  studied 

in   many    of   its   phases  and   presented   to   the   student 

oroughly   as    possible.     It    is    as    fundamental   as 

mathematics    and   should    therefore   find    as   definite   a 

place. 

ADVANTAGES  OF  CULTURAL  DEVELOPMENT 

Viewed  as  an  engineering  course,  many  subjects  are 
lacking.  Sociology,  economics,  psychology,  history,  all 
in  relation  to  industry,  find  no  place.  Civil  contact  of 
industry,  exemplified  by  regulatory  legislation  and  busi- 
law,  is  absent.  To  attempt  such  subjects  in  a 
four-year  course  would  be  considered  by  some  to  be 
unwise.  Nevertheless,  they  are  essential  to  the  engineer 
and  must  be  self-acquired  at  some  time  in  his  career. 

Much  has  been  written  and  discussed  about  the 
cultural  side  of  the  engineer  and  the  need  to  develop  this. 
If  familiarity  with  literature,  foreign  languages,  pol- 
itical and  economic  history,  together  with  ability  to 
write  and  talk  on  various  subjects  is  meant  by  this 
term  culture,  then  it  is  obvious  that  the  objective  min- 
ing course  described  before,  entirely  overlooks  this 
phase.  Again,  it  is  a  practical  question  of  the  utili- 
zation of  the  students'  time.  If  any  time  be  given  to 
it,  something  must  be  sacrificed.  Some  will  see  justifi- 
cation in  not  making  this  sacrifice  in  the  fact  that  there 
is  acquired  more  or  less  culture  in  living  the  life  about 
us.  The  student's  viewpoint  must  also  be  taken  into 
consideration.  Obviously,  if  the  student  is  not  inter- 
ested in  cultural  subjects — and  many  of  them  are  not — 
it  would  not  be  practicable  to  incorporate  them  in  the 
course. 

Engineers  may  plan  a  course  which  in  their  judgment 
is  best  for  the  young  man  entering  college.  Uncon- 
sciously or  otherwise,  they  try  to  provide  for  their  in- 
dividual shortcomings  and  overlook  considerations  of 
practicability  with  respect  to  the  younger  man's  point  of 
view.  Whatever  is  served  up  to  the  average,  not  the 
exceptionable,  young  man  must  be  palatable. 

Considering  Personal  Preferences 

The  objective  course  has  been  developed,  partly  by 
considering  specific  demands  from  the  industry  and 
partly  by  what  the  average  young  man  wants  or  thinks 
he  wants.  If  it  starts  him  off  in  the  industry,  he  is 
apparently  willing  to  forego  a  more  comprehensive 
attempt  to  prepare  him  for  higher  positions. 

Thus  it  would  seem  that  there  is  room  for  several 
different  kinds  of  mining  courses,  one  of  which  I  will 
designate  the  objective  course,  the  other  the  engineer- 
ing course.  The  greater  number  will  be  served  by  the 
former  and  a  much  smaller  by  the  latter.  Whether  by 
design  or  not,  the  College  of  Mining  has  elected  to  serve 
the  former  rather  than  the  latter. 


The  College  of  Mining  of  the  University  of  California 
has  a  background  of  achievement  that  compares  favor- 
ably with  that  of  the  best  of  our  mining  schools.  This 
has  been  the  result  of  an  objective  course  based  upon 
the  secure  foundation  of  fundamental  studies.  As  one 
f  a  group  of  schools  committed  to  the  four-year  mining 
ie,  it  has  in  recent  years  increased  the  practical 
value  of  its  work  instead  of  its  horizon.  It  will  prob- 
ably be  undisputed  that  a  large  proportion  of  its 
-tudents  have  no  immediate  need  for  cultural  and  in- 
dustrial science  courses.  On  the  other  hand,  a  certain 
smaller  proportion  would  have  their  future  progress 
benefited  by  them.  No  one  program  can  satisfy  the 
capabilities  of  all,  although  it  may  serve  the  needs  of 
the  greatest  number  and  be  keyed  to  their  pace.  To 
provide  for  the  very  capable,  the  prescribed  course 
should  be  made  flexible.  For  the  average  student,  on 
the  other  hand,  a  strong  effort  should  be  made  to  se- 
cure a  proper  utilization  of  the  time,  with  the  objective 
of  securing  thoroughness  in  whatever  line  of  endeavor 
is  attempted. 


British  Columbia's  1921  Metal  Production 

Estimated 

An  estimate,  based  on  such  official  returns  as  were 
available  slightly  more  than  a  month  before  the  close  of 
the  year  1921,  places  the  value  of  the  metal  production 
of  British  Columbia  for  that  year  at  $24,553,909.  The 
1920  output  had  a  monetary  value  of  $35,543,084,  so 
that  it  may  be  expected  that  there  will  be  a  decrease 
for  1921  of  about  $10,989,175  or  30.9  per  cent.  A 
detailed  estimate  of  the  1921  output  and  a  comparison 
with  the  official  figures  for  1920  follow: 

APPROXIMATE  ESTIMATE  OF  THE  1921  METAL  OUTPUTLOF 
BRITISH  COLUMBIA 

WITH    COMPARATIVE    FIGURES    FOR    1920 

Production.    1920  Estimate,!  1 92 1 

Amount            Value  Amount          Price           Value 

Gold,  placer $221,600       $20.67         $220,001 

Gold.lode,  oz 120,048        2,481,392  106,000     2,191. 02C 

Total  gold $2,702,992  $2,411,020 

Cents 

Silver,  oz 3,377,849        3,235,980      2,550,000       60.23  1,535,865 

Copper,  lb 44,887,676         7,832,899     30,000,000       12.40  3,720,000 

Lead,  lb 39,331,218        2.816,115     43,000,000         4.08  1,754,400 

Zinc,  lb 47,208,268        3,077,979    45,000,000         3.83  1,723,500 

Total $19,665,965  $11,144,805 


Laboratory  Volatilization  Experiments 
In  a  study  of  the  chemistry  of  the  volatilization 
process,  being  conducted  at  the  Intermountain  Station 
of  the  Bureau  of  Mines  at  Salt  Lake  City,  an  experi- 
mental set-up  has  been  designed  and  constructed  for  the 
measurement  of  equilibrium.  Enough  runs  have  been 
made  to  show  the  method  of  experimentation  to  be  prac- 
tical and  capable  of  results.  A  series  of  experiments 
were  carried  on,  dealing  with  chloride  volatilization  of 
lead,  zinc  and  copper  as  chlorides,  using  chemically  pure 
lead,  zinc  and  copper  oxides  and  sodium  chloride  as  a 
chloridizing  agent,  the  object  being  to  ascertain  whether 
sodium  chloride  reacts  with  the  oxides  named  above, 
giving  off  the  metals  as  chlorides.  Laboratory  voltiliza- 
tion  experiments  have  been  made  at  the  Intermountain 
Station  on  the  Yellow  Pine  ores,  the  purpose  being  to 
determine  the  effect  of  various  thicknesses  of  orebody, 
rabbling,  chloridizing,  and  the  effect  of  varying  the 
amounts  of  air  over  the  ore  in  the  furnace. 
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The  Difficulties  of  Developing  an  Invention: 
The  Story  of  the  Cyanide  Process 

The  Practical  Demonstration  of  an  Improvement  Is  Not  Necessarily  Followed  by  Commercial 

Adoption-  World-Wide  Use  of  Cyanidation  Due  to  Indefatigable  Work  of 

Pioneers,  Who  Never  Received  Adequate  Financial  Reward 

By  Alfred  James 

Annual  Christmas  Letter  to  the  Prof' 


PROGRESS  in  the  development  of  the  metallurgy  of 
gold  and  silver  was  not  notable  in  1921,  and  I  have 
therefore  decided  to  devote  my  annual  letter  to  a 
consideration  of  what  it  really  means  to  establish  an 
improvement  in  practice.  A  pioneer  in  volatilization 
work  calls  attention  to  the  difficulty  encountered  by 
almost  every  keen  enthusiastic  inventor:  that  of  finding 
sufficient  financial  support.  A  patent  for  however  bril- 
liant or  useful  an  invention  is  likely  to  be  regarded  by 
capitalists  as  a  gamble  rather  than  an  investment.  But 
the  inventor  is  none  the  worse  for  having  to  rely  mainly 
on  his  own  resources,  even  for  the  development  of  a 
world-famous  invention.  It  is  indomitable  keenness, 
proof  against  all  discouragement,  that  develops  grit  and 
results  of  practical  value. 

Inventive  Genius  Seldom  Adequately  Rewarded 

History  shows  that  the  royalties  derived  from  even 
the  greatest  epoch-making  invention  are  usually  small 
recompense  for  the  ingenuity,  skill,  patience,  investiga- 
tion, determination,  cheery  optimism,  work  and  capital 
expended  in  bringing  the  invention  to  a  successful  is- 
sue, and  in,  what  is  still  more,  forcing  its  adoption  on  a 
public  which  generally  requires  some  years  of  education 
as  to  the  advantages  to  be  gained.  Hence  it  generally 
happens  that  the  fourteen  years'  protection  granted  in 
England  on  an  epoch-making  invention  covers  little  more 
than  the  period  of  incubation,  nursing,  and  developing  to 
adolescent  capacity. 

Possibly  the  epoch-making  inventions  of  the  day  are 
propulsion  of  vessels  by  steam  turbines,  radio-teleg- 
raphy, airplanes,  and  wave  transmission  of  power.  To 
discuss  the  first:  After  fourteen  years  of  incessant 
effort  and  skillful  striving,  Parsons  found  himself  at  the 
end  of  his  patent  life  with  little  more  than  his  expenses. 
The  history  of  Marconi  is  widely  known.  It  was  not 
until  after  many  years  of  ceaseless  ingenuity  and  untir- 
ing brilliant  invention  that  the  shareholders  financing 
Marconi  received  a  single  penny  on  their  money  invested. 
The  Wright  brothers  were  never  reported  as  entertain- 
ing royalty  or  as  marrying  European  princesses,  and  I 
understand  Constantinescu  has  not  yet  received  serious 
reward  for  the  civil  use  of  his  inventions. 

But  apart  from  the  smallness  of  the  remuneration, 
another  feature  stands  out  strongly :  that  but  for  the  in- 
vincible enthusiasm  and  dogged  determination  of  the 
inventor  every  improvement  would  be  the  failure  in 
practice  it  is  at  first  almost  universally  pronounced  to 
be  by  those  learned  in  the  art.  It  is,  therefore,  of  the 
utmost  value  to  the  industry  that  the  connection  of  the 
inventor  with  the  working  of  his  invention  should  be 
obtained,  maintained,  and  encouraged. 

Professor  Elihu  Thompson  says :  "Publish  an  inven- 
tion freely,  and  it  will  almost  surely  die  from  lack  of 
interest  in  its  development.  It  will  not  be  developed, 
and  the  world  will  not  be  benefited." 


It  is  essential  that  sufficient  inducement  be  offered  to 
obtain  that  fostering  care  which  provides  the  main  dif- 
ference in  results  between  many  a  successful  process  and 
previous  attempts  to  accomplish  the  same  purpose  by 
similar  or  even  well-nigh  identical  means.  It  is  for  this 
reason  that  so-called  "anticipations"  are  pernicious. 
Disinterred  from  the  dust  and  cobwebs  of  antiquity,  un- 
explored except  for  the  purpose  of  an  action  at  law,  they 
by-pass  the  main  wealth  and  value  of  a  patent — the  toil, 
expense,  skill,  perseverance,  and  grit  expended  in  its 
development.  The  anticipations  were  absolutely  value- 
less from  the  lack  of  these  adjuncts— ideas  are  cheap; 
it  is  work  which  develops  fruitfulness. 

I  hope  to  live  long  enough  to  see  infringers  thus  rely- 
ing on  a  prehistoric  "anticipation,"  not  merely  treated 
with  derision,  but  mulcted  in  a  penalty  for  their  failure 
successfully  to  employ,  prior  to  the  introduction  of  the 
contested  invention  which  taught  them  the  way,  the  an- 
ticipation they  later  bring  forward  as  their  defence  in 
an  action  for  infringement.  Whence  derived  the  in- 
fringers their  valuable  knowledge;  from  the  patent  or 
from  the  anticipations?  The  inventor  today  is  unjustly 
treated :  the  world  over,  the  patent  law  is  unfair  to  him 
on  this  point.  A  better  plan  might  be  to  deal  with  an 
invention  as  with  a  copyrighted  book:  reward  the  in- 
ventor for  life  with  a  small  royalty  from  users;  but 
the  invention  must  first  establish  its  novelty.  Once 
established  the  state  should  uphold  it. 

Industry  everywhere  must  be  made  to  realize  the 
cost  in  time,  money,  skill,  enterprise,  courage,  and  keen- 
ness that  is  required  to  develop  successfully  an  epoch- 
making  process,  and  I  therefore  intend  this  year  to  deal 
specially  with  what  should  be  now  a  matter  of  history — 
viz.,  the  forcing  on  the  industry  of  the  cyanide  process. 
Many  inaccurate  statements  appear  from  time  to  time 
in  the  writings  of  learned  men  who  have  obtained  at 
second  hand  the  history  which  is  not  within  the  scope 
of  their  own  experience.  I  therefore  published  many 
years  ago  in  the  special  twenty-first  anniversary  number 
of  the  South  African  Mining  Journal  an  authoritative 
account  from,  and  substantiated  by,  the  official  records. 
I  am  convinced  that  greater  publicity  should  be  given  to 
that  account. 

Failure  of  Another  Process  Led  to  Experiments 
With  Cyanhje 

One  has  to  go  back  to  1886  to  appreciate  the  effort  of 
the  parties  mainly  responsible — Messrs.  Wright,  Verel, 
and  Gow,  of  the  Cassel  Gold  Extracting  Co.  In  that  year 
this  company  found  itself  faced  with  the  sudden  disap- 
pearance of  inventor  and  secretary  and  the  collapse  of 
a  process  which  could  not  be  made  to  work.  The  board, 
undeterred  by  the  flight  of  the  inventor,  determined  to 
make  the  process  work.  It  was  found  that  instead  of 
being  a  cheap  method  of  gold  extraction,  it  was  in 
reality  an  expensive  way  of  producing  bleaching  powder 


10 


E NGINBERING      AND     MINING     JOURNAL 


Vol.  113,  No.  1 


by  the  electrolysis  of  salt  solution,  to  which  lime  was 
from  time  to  time  added.  At  this  time  ,1.  S.  MacArthur 
vide  to  the  technical  press  showing  how  the 
aid  be  worked.  The  hoard  therefore  secured 
Mr.  MacArthur's  services,  which  resulted,  however,  in 
no  improvement  in  results.     MacArthur  brought    for- 

■  little  thing  of  his  own,  the  extraction  of  gold 
from  ore  by  solutions  of  ferric  chloride.  But  this 
method  proved  to  be  not  feasible  in  practice. 

undeterred  and  anxious  to  press  forward  the 
process,  the  board  next  investigated  MacArthur's  sug- 
f  the  use  o(  solutions  of  cyanide  of 
potassium.  And  now,  with  success  apparently  at  hand, 
fresh  difficulties  and  worries  arose,  to  be  overcome  only 
by  a  display  of  such  enthusiasm  and  bravery  as  but  few 
men  have  shown  under  similar  conditions,  either  before 
or  since.     The  board  had  already  dispatched  an  unsuc- 

;!  expedition,  consisting  of  Messrs.  Feldtmann  and 
MacArthur,  to  the  property  of  the  St.  John  del  Rey  Co. 
to  fulfil  a  contract  entered  into  for  the  old  process,  and, 
undismayed  by  the  lack  of  results,  resolved  on  sending 
out  a  number  of  expeditions  to  introduce  the  cyanide 
process  and  to  educate  the  mining  community  to  an  ap- 
preciation of  its  advantages.  The  first  expedition  (the 
Messrs,  Mclntyre)  was  sent  to  Queensland;  the  next  to 
New  Zealand  I  Mr.  McConnell).  From  these  two  expedi- 
tions little  that  was  tangible  resulted.  The  Messrs. 
Mclntyre  demonstrated  on  concentrates  and  pyritic  ores 
in  iron  pans,  and  Mr.  McConnell  erected  a  successful 
ore-treatment  installation  at  Karangahake;  but  all  this 
work  attracted  no  users  except  for  Dr.  Scheidel's  small 
concentrate  plant  at  the  Sylvia  (1890). 

Early  Work  Metallurgically  Successful  But 
Not  Generally  Adopted  at  First 

The  lack  of  success  of  these  two  expeditions,  from 
the  point  of  view  of  forcing  a  process  on  an  industry  or 
gaining  adherents,  in  no  way  damped  the  ardor  of  the 
board.  Before  long  a  fresh  expedition  was  planned  to 
Africa  i  in  the  latter  part  of  1888),  and  a  year  later 
MacArthur  was  also  sent  off  on  an  expedition  to  Amer- 
ica. This  latter  expedition  of  MacArthur's  was  not  a 
success;  indeed,  it  was  not  until  some  years  later,  after 
the  process  had  accomplished  great  things  in  Africa  and 
N't-w  Zealand,  and  Dr.  Scheidel  had  proceeded  from  the 
latter  territory  to  California,  that  the  application  of 
the  process  in  Mexico  and  the  success  of  cyaniding  at 
Mercur  compelled  the  attention  of  the  mining  interests 
of  the  United  States. 

It  will  thus  be  seen  that,  of  four  expeditions,  one  only, 
the  African,  was  successful  in  gaining  adherents,  and 
even  then  a  further  expenditure  of  time,  money,  and  en- 
ergy was  necessary  to  force  the  process  into  general  use. 

Let  us  look  into  the  history  of  the  African  introduc- 
tion. A  study  will  serve  to  show  the  enthusiasm,  skill, 
courage,  capital,  and  business  energy  necessary  to  con- 
vert even  a  successful  demonstration  into  a  general  adop- 
tion. The  pioneer  in  Africa1  arrived  toward  the  end  of 
1888,  and  in  accordance  with  his  instructions  at  once 
proceeded  to  Lydenburg,  Barberton,  and  the  Horo  mines, 
in  Swaziland,  it  being  the  intention  of  the  board  to 
demonstrate  the  process  in  either  the  first-  or  last-named 
district.  Certain  investigations  were  made  by  the  pio- 
neer which  decided  his  future  course  of  action ;  but  his 
to  Barberton  and  his  investigations  at  the  United 


•Mr.   James  modestly  refrains  from  personal  references  to  hlm- 
13  article,  but  he  was  "the  pioneer." — Editor. 


Pioneer  (Moodies)  caused  J.  H.  Cordner-James  to  form 
a  local  syndicate,  at  the  outset  consisting  of  J.  M.  Buck- 
land.  W.  W.  Webster,  and  himself,  to  acquire  the  African 
rights  of  the  process.  This  step  was  the  first  real 
encouragement  received  by  the  keen  and  determined 
Scotsmen  who  had  been  so  long  pushing  the  process,  and 
it  undoubtedly  was  the  cause  of  the  subsequent  demon- 
stration being  on  so  large  and  effective  a  scale. 

The  First  Trials  of  the  Cyanide  Process 
on  the  Rand 

From  Barberton  the  pioneer  came  to  the  Rand,  and 
after  an  examination  underground,  possible  mainly 
owing  to  the  extreme  courtesy  and  kindness  of  the 
late  Hermann  Eckstein,  of  well-nigh  every  mine  of  note 
(over  eighty)  in  the  district,  from  the  Nigel  to  Blaauw- 
bank  and  Malmani,  he  settled  down  to  conduct  a  series 
of  experiments  in  an  assay  laboratory  at  the  Lang- 
laagte  Estate,  placed  at  his  disposal,  entirely  without 
charges  for  laboratory,  stores,  or  labor,  by  the  liberality 
and  shrewd  foresight  of  Mr.  (now  Sir)  J.  B.  Robinson. 
The  investigations  completed,  the  African  pioneer  re- 
turned to  Scotland  to  consult  with  his  board  as  to 
the  offer  made  by  the  local  syndicate  to  purchase  the 
South  African  patents.  This  was  subject  to  the  suc- 
cess of  a  public  demonstration  of  the  process  to  be  held 
at  Johannesburg,  and  the  pioneer  designed  the  necessary 
installation  and  brought  it  to  Johannesburg  early  in 
1890. 

Meanwhile,  one  of  those  worries  which  daunt  the 
most  enthusiastic  inventor  cropped  up  in  the  matter  of 
patent  rights.  On  his  original  arrival  in  Capetown  the 
pioneer  had  found  that  Dr.  Wernher  von  Siemens  (rep- 
resented by  E.  Lippert)  had  a  patent  for  a  cyanide 
process,  with  electrical  precipitation,  dated  only  a  month 
after  the  MacArthur-Forrest  patent.  Young  and  inex- 
perienced, the  pioneer  did  not  deem  it  necessary  to 
worry  his  board  with  such  disquieting  information;  he 
decided  on  the  spot  to  raise  an  action  for  the  revocation 
of  the  Siemens  patent.  That  such  an  action  had  never 
before  been  brought  in  the  colony,  and  that  his  at- 
torneys proved  also  to  be  the  Siemens  attorneys  in  no 
way  disquieted  him.  His  attorneys  had  to  choose 
between  the  two  clients  and  to  proceed  with  the  action. 
This  step  was  most  fateful  to  the  future  of  the  South 
African  patents,  for  on  his  arrival  at  Pretoria  he  found 
that  some  local  difference  of  opinion  as  to  the  difference 
between  the  Taal  and  High  Dutch  had  caused  the  post- 
ponement of  the  acceptance  of  the  MacArthur-Forest 
application  until  a  month  after  that  of  Siemens,  who 
thus  had  prior  rights  in  the  Transvaal.  Nothing 
daunted,  a  similar  action — but  with  apparently  less 
ground — was  raised  at  Pretoria  to  that  started  at  Cape- 
town, and  a  report  made  by  letter  to  his  board  as  to 
the  condition  of  affairs  and  his  consequent  action. 

The  result  is  distinctly  interesting.  The  Cape  courts 
decided  in  favor  of  MacArthur-Forrest,  as  the  true  and 
first  inventors;  and  the  Transvaal  court,  although  in 
this  case  Siemens  had  the  prior  date,  decided  to  follow 
the  decision  of  the  old  colony.  I  am  informed  that 
these  were  the  first  two  patent  actions  in  South  Africa. 
On  so  little  hung  the  fate  of  the  introduction  of  the 
cyanide  process  into  the  Transvaal! 

The  demonstration  plant,  referred  to  previously,  was 
erected  by  arrangement  with  the  Salisbury  company,  at 
its  battery.  The  enthusiastic  encouragement  given  to 
the  process  by  the  manager,  R.  A.  Michell,  is  gratefully 
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remembered  by  those  who  were  naturallj  very  appre 
dative  of  the  slightest  expression  of  approval  in  thoBe 
early  days.  It  is  only  fair  to  refer  also  to  the  attitude 
of  the  press  and  to  the  value  of  the  publicity  and 
encouragement  freely  and  cheerfully  extended  to  tin- 
pioneer  of  the  process.  Dormer,  of  the  Star;  Rathbone, 
of  the  Mining  Journal;  Piet  Davis,  of  Maritzburg,  were 
towers  of  strength.  They  awoke  the  interest  of  the 
community,  and,  indeed,  prepared  the  way  for  the  sub- 
sequent adoption  of  the  process. 

I  have  had  naturally  much  experience  with  the  daily, 
the  financial,  and  the  technical  press  in  four  of  the 
five  continents.  Great  publicity  has  been  given  at  great 
length  to  my  technical  writings  and  to  my  work 
(whether  I  wished  it  or  not),  but  never  in  all  my  pro- 
fessional career  have  I  known  of  a  single  instance  of 
payment  for  press  services  so  generously  and  spontane- 
ously rendered. 

By  April,  1890,  the  demonstration  plant  at  the  Salis- 
bury was  ready  for  action,  and  early  in  May  Mr.  Mac- 
Arthur,  whose  presence  it  was  considered  would  be  of 
especial  value  to  the  syndicate  at  this  juncture,  arrived 
at  Johannesburg,  where  the  demonstration  took  place, 
the  pioneer  having  first  run  one  hundred  tons  through 
the  plant  so  as  to  have  the  staff  acquainted  with  their 
duties  and  the  plant  running  smoothly. 

The  success  of  the  demonstration  is  well  known. 
Later,  in  1895,  Hennen  Jennings  reminded  me  that 
the  results  then  being  obtained  at  the  Crown  Reef  were 
precisely  those  obtained  by  him  and  J.  R.  Williams 
(afterward  famous  for  his  successful  process  for  treat- 
ing slimes  by  decantation)  in  1890  at  the  demonstration; 
but  the  fact  remains  that,  excepting  the  manager  (Mr. 
Michell)  of  the  property  on  which  the  plant  stood,  no 
one  adopted  the  process! 

Inventors  Must  Overcome  Prejudice  in 
Favor  of  Old  Processes 

This  should  be  well  considered  and  taken  to  heart 
by  all  persons  fathering  a  new  process,  as  it  is  just 
one  of  the  difficulties  by  which  an  invention  is  faced. 
Practically  every  epoch-making  invention  is  pronounced 
a  failure  at  first,  wherever  exploited,  and  it  is  only  the 
invaluable  enthusiasm  of  the  inventor  and  his  financial 
associates  which  enables  them  to  survive  this  adversity 
and  ultimately  to  force  the  process  on  the  industry. 

The  Gold  Recovery  Syndicate,  which  had  contracted  to 
purchase  the  patent  rights,  thus  found  itself,  in  the 
latter  half  of  1890,  with  no  backing  and  no  adherent 
other  than  Mr.  Michell,  but  for  whom  the  syndicate 
would  have  had  the  demonstration  plant  left  on  its 
hands.  Mr.  MacArthur  had  returned  to  Scotland,  taking 
with  him  his  check  in  payment  of  the  plant,  and  it  was 
left  to  the  syndicate,  with  which  was  associated  the 
pioneer,  to  take  other  and  still  more  vigorous  measures 
to  force  the  adoption  of  the  process.  That  these  meas- 
ures were  taken  was  due  mainly  to  the  keenness  and 
decision  of  W.  W.  Webster,  who  determined  to  spend  his 
last  penny,  refusing  to  be  discouraged,  rather  than  fall 
short  of  complete  success. 

It  was  at  this  juncture  that  a  Scotsman  connected 
with  one  of  the  local  banks  came  to  their  aid.  Funds 
were  thus  obtained  by  which  advantage  could  be  taken 
of  the  liberal  terms  on  which  Hennen  Jennings  offered 
a  block  of  valuable  Robinson  tailing,  thereby  enabling 
himself  to  obtain  greater  knowledge  of  the  practical 
working  of  the  process. 


Up  to  this  time  tin-  proce     had  been  di 
I'm-  refractory  ores  and  con©  ly.    The  demon- 

stration was  limited  to  tin-  treatment  "f  material  <>f  this 

nature.  An  installation  was  huh  designed  by  the  pioneer 
for  the  treatment  of  tailing  by  percolation.  This  modi- 
fication in  the  method  "f  carrying  out  the  process 
involved  a  change  from  the  agitation  of  small  charges 
in  cylinders  fitted  with  paddle  agitators  to  the  gravjtj 
percolation  in  large  tanks  of  considerable  quantities  of 
material,  and  was  so  novel  as  to  induce  Mr.  MacArthur's 
greatest  friend  on  the  Rand  to  state  that  the  process 
was  a  new  one  and  ought  to  be  named  jointly  after 
MacArthur  and  the  pioneer;  but  this  suggestion  never 
appealed  to  the  latter. 

The  invention  had  been  completely  and  thoroughly 
worked  out  by  MacArthur  and  his  associates;  probably 
no  invention  has  been  placed  before  the  public  more 
completely  and  thoroughly  developed.  The  fact  that 
the  carrying  out  of  the  invention,  as  originally  put  into 
practice,  in  Australia,  New  Zealand,  America,  and  South 
Africa,  had  failed  to  induce  a  single  adherent  (other 
than  Dr.  Scheidel,  with  his  small  concentrate  plant  at 
the  Sylvia)  to  adopt  the  process,  made  it  obvious  that 
our  modus  operandi  was  wrong.  The  adoption  of  grav- 
ity percolation  made  the  process  commercially  successful 
and  of  world-wide  acceptance,  spreading  from  South 
Africa  to  New  Zealand  and  India,  with  later  adoption 
in  the  United  States  and  in  Western  Australia,  where 
inappropriate  methods  of  introduction  had  caused  a 
setback. 

The  new  plant  at  Johannesburg  was  built  by  Messrs. 
Tarry  in  December,  1890,  under  my  supervision,  being 
laid  down  according  to  the  plan  of  operations  carried 
out  by  Messrs.  Webster  (manager),  Gaze,  and  Darling. 
The  plant  did  not  meet  with  the  approval  of  the  author- 
ities in  Glasgow,  who  had  sent  out  a  plan  of  a  small  '8 
x  6  ft.!)  square  Tharsis  tank  as  one  to  be  followed, 
and  it  gave  me  no  little  satisfaction  to  be  able  to  reply, 
to  a  letter  prognosticating  failure,  with  an  account  of 
the  great  success  of  the  plant.  Within  two  months  of 
the  starting  of  operations,  the  plant  was  showing  a  profit 
of  over  £2,000  a  month  on  an  original  outlay  of  about 
£3,000,  the  African  Gold  Recovery  Co.  was  formed,  and 
Mr.  MacArthur  was  sent  out  by  the  new  company  to 
arrange  for  the  local  conduct  of  its  operations. 

Not  even  yet,  however,  was  the  process  forced  on  the 
industry.  The  new  company  decided  to  continue  the 
profitable  operation  of  the  treatment  of  tailing  on  its 
own  account.  New  contracts  were  accordingly  entered 
into  with  other  companies,  such  as  the  Crown  Reef  and 
the  Meyer  and  Charlton;  and  then  at  last  the  companies 
decided  to  adopt  the  process,  and  the  fight  was  won. 

Early  Hardships  of  the  Developers 
of  the  Process 

After  five  years'  hard  work,  involving  the  training 
of  many  metallurgists,  the  erection  of  a  cyanide  manu- 
facturing works  to  prevent  the  supply  of  cyanide  to  the 
mines  being  restricted,  the  dispatch  of  six  expeditions, 
the  fighting  of  two  lawsuits,  and  the  carrying  out  of 
much  chemical  research,  such  as  the  use  and  effects  of 
cyanide,  alkalies,  oxidizers,  lead  salts,  and  alkaline 
sulphides,  the  manufacture  of  cyanide  by  various 
processes,  and  the  expenditure  of  over  £100.000.  an 
epoch-making  process  of  the  greatest  success  had  been 
forced  on  an  industry. 

It  is  only  a  fair  conclusion  to  state  that  but  for  the 
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- 1  much  doornesa  and  determination,  of 

so  much  patience  and  encouragement ,  of  so  much  busi- 

nse  and  foresight,  and  last,  but  not  least, 

much  capital,  the  discovery  of  MacArthur  and  the 

Porresta,  and  of  their  financial  associate.  Morton,  would 

not  have  been  made  available  to  the  industry  for  many 

.r,   but   would  have   laid   fallow  as  a  non-pursued 

chimera    with    the    unfollowed-up    ideas    of    Faraday. 

,iion,  or  the  more  practical  >f  Rae  and 

Simpson. 

The  Question  ok  Reward  to  the  Pioneers 

And  what  of  the  reward  offered  by  the  industry  as 
remuneration  for  so  much  enterprise,  effort,  and  suc- 
This  question  can  scarcely  be  left  to  the  industry, 
whether,  after  the  result  of  the  action  taken  by 
them — a  result  which,  in  view  of  the  decision  of  the 
English  Appeal  Court,  would  have  conceivably  been  dif- 
ferent had  the  Transvaal  been  at  that  time  a  British 
colony,  with  right  of  appeal  to  the  Privy  Council — the 
mine  owners  might  have  felt  called  on  to  make  some 
remuneration  to  the  patent  owners  who  had  so  fostered 
the  introduction  of  the  process,  one  can  understand  that 
after  the  expense,  worry,  bitterness,  and  exhaustion  of 
a  prolonged  fight  a  feeling  of  relief  at  the  result  would 
predominate  over  all  other  sentiments.  But  surely  it 
behooves  the  industry  in  its  own  interest  to  see  that 
the  result  of  the  challenging  of  the  MacArthur-Forrest 
patent  is  not  to  deter  other  inventors  from  putting 
forward  their  methods  in  the  Transvaal.  Such  a  result 
appears  to  have  already  involved  the  Witwatersrand  in 
an  annual  loss  far  greater  than  the  royalty  it  would 
have  been  necessary  to  pay  had  it  not  challenged  the 
patent. 

Why  Not  a  Pension  Fund? 

There  is  one  other  matter  which  arises  from  the 
consideration  of  the  effect  of  the  severing  of  the  inter- 
:  the  pioneer  group  in  a  new  process.  Those  who 
have  grown  gray  in  the  working  of  the  new  process 
may  feel  that  they  have  not  the  prospect  of  a  retiring 
pension  for  their  old  age.  Such  a  thing  might  have 
been  relied  on  had  a  pioneer  company  still  continued 
its  ownership  to  the  usual  period  of  patent  expiry.  Nine 
years  ago  I  suggested  that  the  greatest  gold  field  in  the 
world  could  be  large  hearted  and  could  perhaps  pardon 
a  suggestion  that  a  small  contribution  from  the  mines 
of  a  fraction  of  what  they  had  saved  in  patent  royal- 
ties would  suffice  to  establish  a  fund,  called,  say,  the 
Cyanide  Pioneers'  Pension  Fund,  from  which  all  cyanide 
pioneers  in  charge  of  plants  from  the  earliest  days  of 
the  process  (first  plants  at  each  mine)  who  continued 
in  the  industry,  not  necessarily  as  cyaniders  (they 
might  have  since  become  managing  directors,  consult- 
ing metallurgists,  reduction  officers,  samplers,  or  assay- 
ers)  might,  on  their  retiring  after  twenty  years'  service, 
become  entitled  to  draw  a  pension  of,  let  it  be  assumed, 
£300  a  year  for  life.  I  regret  that  my  proposition  met 
so  little  response  on  the  part  of  the  South  African 
mine  controllers.  I  trust  to  live  long  enough  to  see  it 
adopted. 

It  has  never  been  realized  that  the  industry,  the 
world  over,  has  had  the  free  use  of  an  apparatus  which 
has  ~'ood  the  test  of  time,  and  is  still  used  practically 
unaltered,  but  which  was  designed  for  and  first  used 
on  the  Robinson  tailing  plant.  This  box  could  have  been 
patented.     Originally,  gold  was  precipitated  from   its 


cyanide  solution  by  zinc  shavings  placed  in  chloride  of 
calcium  tubes;  subsequently  earthenware  pots  were  used 
for  a  similar  purpose.  For  the  Salisbury  demonstration 
plant  teak  boxes  of  four  compartments  were  used,  each 
compartment  having  a  cast-iron  box,  with  perforated 
bottom,  which  could  easily  be  withdrawn  to  facilitate 
the  cleaning-up  operations  for  demonstration  purposes. 
For  the  Robinson  plant,  however,  a  box  of  novel  type 
was  specially  invented.  It  had  a  series  of  compartments 
with  a  space  for  the  inflowing  solution,  which  was  con- 
ducted by  a  baffle  to  the  bottom  of  a  large  compartment 
in  which  was  placed  an  easily  removable  tray  on  which 
the  zinc  shavings  rested,  and  up  through  which  the  gold 
solution  percolated,  with  a  downward  movement  through 
baffle  channels  only. 

At  the  bottom  of  each  compartment  was  a  space  for 
gold  precipitate,  and  connected  to  the  bottom  of  each 
compartment  was  a  pipe,  or  channel,  for  drainage  and 
cleaning-up  purposes.  For  a  generation  that  box,  except 
that  it  is  now  frequently  made  of  steel,  has  been  well- 
nigh  universally  adopted  for  the  recovery  of  the  precious 
metal.  A  royalty  of  £20  a  box — such  as  is  freely  given 
for  a  cone  or  tube  mill  feeder — would  not  have  been  at 
all  excessive.  Probably  ten  thousand  of  such  boxes  have 
been  used  on  the  Witwatersrand  alone ;  a  small  gratuity 
or  recognition  per  box  placed  to  the  credit  of  a  Cyanide 
Pioneers'  Fund  should  have  sufficed  to  make  comfortable, 
for  the  period  of  their  lives,  those  pioneers  (first  men 
on  first  plants  of  mines  only)  who  may  now  find  them- 
selves seeking  rest  after  the  completion  of  their  thirty 
years'  toil. 


Collecting  Diamond-Drill  Sludge 

In  a  paper  prepared  for  the  February,  1922,  meeting 
of  the  A.  I.  M.  E.,  R.  D.  Longyear  describes  methods 
of  taking  care  of  diamond-drill  cores  and  collecting  the 
sludge.  Allowing  the  sludge  to  run  into  a  tub  and  over- 
flow should  not  be  done  unless  there  is  no  tendency  for 
concentration.  A  sludge  box  with  baffles  is  an  im- 
provement but  the  best  method  is  to  run  the  return 
water  into  three  or  more  barrels  through  a  pipe  or 
launder.  When  one  barrel  is  filled,  the  pipe  is  swung  to 
the  next  barrel,  and  so  on.  After  the  material  in  the 
first  barrel  has  settled  sufficiently  so  that  the  clear  water 
can  be  siphoned  off,  the  barrel  is  again  filled.  The 
process  is  continued  until  the  end  of  the  interval  to  be 
sampled.  All  of  the  material  is  then  poured  into  one 
barrel  and  allowed  to  settle  further.  After  all  of  the 
clear  water  has  been  drained  off,  the  residue  is  removed, 
slowly  dried  over  a  fire,  quartered,  and  sacked.  The 
number  of  barrels  used  depends  on  the  time  necessary 
for  the  material  in  suspension  to  settle.  When  this 
method  is  used,  the  hole  must  be  in  such  condition  that 
all  of  the  cuttings  are  washed  to  the  surface.  On  one 
of  the  large  copper  deposits  in  Arizona,  this  method 
gave  remarkably  accurate  results  even  though  less  than 
50  per  cent  of  the  core  was  recovered.  Later  test  pits 
and  mining  operations  checked  the  drill  sampling 
within  0.005  per  cent  in  carbonate  ore  and  0.05  per  cent 
in  sulphide  ore.  A  bit  recovering  a  U-in.  core  was  used. 
The  choice  of  sampling  methods  must  depend  on  the 
engineer's  judgment  of  the  character  of  the  material 
to  be  sampled.  In  case  of  doubt,  it  is  better  to  err  on 
the  side  of  accuracy  than  to  risk  getting  a  worthless 
sample. 
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State  Taxation  of  Mines 

Varying  Methods  Employed     General  Property  Tax  Makes  Valuation  Necessary 
Ability   To   Pay   Should   Be   Considered  -Inequitable   Distribution    of    Burden 
Hurts  Mining  Industry — State  Residents  Profit  Most  from  Mineral  Enterprises 

By  McK.  W.  Kriegh 

Written   for  Engineering  and  Mining  Journal 


MINES  AND  MINERAL  PROPERTIES  in  dif- 
ferent states  are  subject  to  dissimilar  systems 
of  taxation,  varying  rates,  and  divers  methods 
of  valuation.  The  general  property  tax  or  ad  valorem 
system  prevails;  but,  in  some  states,  mines,  including 
idle  and  unprofitable  properties,  are  subject  to  ad 
valorem  tax  on  the  value  of  their  mineral  content,  and, 
in  addition,  are  required  to  pay  a  tax  on  their  output. 
In  other  states  a  differentiation  is  made  between  pro- 
ducing and  non-producing  properties,  the  producing  be- 
ing taxed  both  on  output  and  surface  value  of  the  land 
and  improvements  thereon,  and  the  non-producing  only 
on  surface  value  and  improvements;  and  in  still  others, 
a  production  or  severence  tax  is  levied  in  lieu  of  the 
general  property  and  other  taxes. 

Some  of  the  states  impose  excise,  income,  and  capital 
stock  taxes,  which  add  to  the  tax  burden  upon  the  min- 
ing industry.  When  a  new  and  increased  tax  is  imposed, 
it  is  because  additional  revenue  is  needed,  and  the  local 
taxing  authorities  make  a  survey  of  the  taxable  re- 
sources of  their  respective  jurisdictions,  and  usually 
pounce  upon  the  one  which  will  yield,  at  least  tem- 
porarily, the  largest  amount  of  revenue.  In  many  of 
the  mining  states  the  burden  upon  mines  is  wholly  out 
of  proportion  to  that  imposed  upon  other  taxable  prop- 
erty, and  is  being  increased  without  regard  to  the  in- 
jurious results  which  may  accrue  both  to  state  and 
nation. 

General  Property  Tax  Necessitates  Valuation 

The  general  property  tax  is  the  common  designation 
applied  to  all  direct  taxes  upon  property,  real  and  per- 
sonal which  are  apportioned  and  levied  by  substantially 
the  same  methods.  Under  existing  laws,  general  prop- 
erty taxes  are  levied  without  reference  to  benefits  con- 
ferred upon  or  enjoyed  by  the  taxpaying  property  owner. 
Where  the  tax  burden  is  heavy,  as  in  practically  every 
state,  there  is  a  constant  struggle  between  different 
groups  to  have  the  burden  shifted,  and  this  is  accom- 
plished, when  one  group  gains  control  of  the  legislative 
or  administrative  machinery,  by  the  adoption  of  differ- 
ent methods  of  determining  what  constitutes  taxable 
property  and  different  bases  of  valuation  for  different 
classes  of  property.  In  all  mining  states  where  the  gen- 
eral property  tax  serves  as  the  principal  source  of  rev- 
enue, owners  of  mining  properties  are  confronted  with 
the  vexing  problems  of  valuation  and  unequal  adjust- 
ment of  taxes. 

The  measures  of  valuation  in  the  different  states  are 
many  and  varied,  and  there  is  much  conflict  of  opinion 
as  to  what  represents  value  or  what  value  means.  The 
Arizona  law  defines  "full  cash  value"  as  "the  price  at 
which  the  property  would  sell  if  voluntarily  offered  for 
sale  by  the  owner  thereof  and  not  the  price  which  might 
be  realized  if  such  property  was  sold  at  a  forced  sale." 
The  Illinois  law  provides  that  "in  valuing  any  real 
property  on  which  there  is  a  coal  or  other  mine,  or  stone 


or  other  quarry,  the  same  should  be  valued  at  such  a 
price  as  such  property,  including  the  mine  or  quarry, 
would  sell  at  a  fair  voluntary  sale  for  cash."  The  Kansas 
statute  defines  taxable  value  as  "the  true  value  in  money 
.  .  .  determined  by  the  assessor  from  actual  view 
and  inspection  of  the  property."  It  must  be  assumed, 
of  course,  that  a  Kansas  assessor,  after  giving  the 
mining  property  the  "once  over,"  can  instinctively  de- 
termine its  true  value  in  money. 

Missouri  Law  Defines  "Cash  Value" 

The  Missouri  law  requires  mining  properties  to  be 
assessed  at  their  "true  value  in  money,"  and  the  Mis- 
souri tax  commission  in  its  biennial  report  for  1917- 
1918  declared:  "There  is  nothing  uncertain  about  the 
meaning  of  'actual  cash  value,'  'its  value,'  'its  true  value 
in  money,'  or  the  method  of  determining  it.  It  is  not 
necessarily  what  was  paid  for  the  property;  nor  what 
it  would  now  cost  to  reproduce;  nor  what  it  would  sell 
for  at  a  forced  or  auction  sale ;  or  in  aggregate  with  the 
other  properties  in  the  community;  it  is  not  necessarily 
to  be  determined  from  the  income  it  produces;  nor  the 
pleasure  it  gives  the  owner;  nor  the  price  he  may  de- 
mand for  it.  It  is  the  usual  and  customary  selling  price 
at  a  private  sale,  under  normal  conditions,  when  a  ready, 
willing,  and  able  seller  deals  with  a  ready,  willing,  and 
able  buyer  in  the  community  where  the  property  is 
located." 

Other  state  laws  define  value  as  the  rate  at  which 
the  property  would  "be  taken  over  for  a  just  debt  due 
from  a  solvent  debtor"  or  "sell  at  a  fair  and  bona  fide 
sale  on  private  contract"  or  "sell  for  at  a  fair,  free, 
and  well  advertised  sale,"  or  "sell  when  sold  in  such 
manner  as  property  is  usually  sold,"  or  "sell  at  court 
sales   for  partition." 

Methods  of  Valuing  Mineral  Properties  Varied 

As  mines  and  mining  properties  are  not  usually 
bought  and  sold  in  the  same  manner  and  under  the  same 
conditions  as  other  property  such  criteria  of  value  are 
rarely  available.  Therefore,  the  valuation  of  a  mineral 
deposit  or  different  classes  of  deposits  is  in  each  state 
a  special  problem,  and  the  taxing  power  of  one  state 
will  adopt  annual  gross  and  net  proceeds  of  producing 
mines  as  the  measure  of  their  value ;  another  will  capi- 
talize the  value  of  net  earnings  averaged  for  a  past 
period  of  years  at  fixed  percentages  for  different  groups 
or  classes  of  mining  property,  or  another  will  attempt 
to  determine  the  present  value  of  its  mines  by  capitaliz- 
ing estimated  future  profits. 

For  the  purpose  of  this  article,  "value"  may  be  defined 
generally  as  intrinsic  and  extrinsic  worth,  determined 
in  terms  of  money.  Is  it  possible  to  determine  the  value 
of  a  mineral  deposit  in  terms  of  money?  If  mines  were 
ordinarily  the  subject  of  barter  and  sale,  the  answer 
might  be  unqualifiedly  in  the  affirmative;  but  the  ele- 
ments which  enter  into  the  determination  of  value  rep- 
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ad  by  a  body  of  ore  or  mineral  in  the  ground  are 
not  easily  comparable  to  those  which  fix  the  surface 
value  of  real  estate,  the  going  value  of  a  business,  the 
economic  value  of  a  public  utility,  or  the  commercial 
value  of  an  article  or  commodity  used  in  trade,  which 
•atly  are  changing  hands  for  a  monetary  consider- 
ation. 

To  have  a  commercial  value,  a  mineral  deposit  must 
tain  characteristics  as  to  quantity,  quality, 
availability,  and  demand  which  make  it  capable  of  profit- 
able utilization.  These  elements  cannot  be  easily  de- 
termined, even  by  those  who  possess  expert  knowledge, 
and  therefore  there  is  introduced  the  element  of  extra- 
ordinary risk,  which  must  be  taken  into  account  in  any 
undertaking  involving  the  development  of  such  a  prop- 
erty. An  examination  of  the  conditions  prevailing  in 
different  states  leads  to  the  conclusion  that  a  method  of 
valuing  mines  in  Alabama,  Illinois,  Michigan,  or  Minne- 
sota might  not  be  feasible  for  the  valuation  of  mines  in 
Arizona,  Colorado.  Idaho.  Xew  Mexico,  Utah,  Wyoming, 
or  other  Western  states. 

Ability  of  Mines  To  Pay  Must  Be  Considered 

In  assessing  mines,  consideration  should  be  given  to 
their  ability  to  pay.  Mines  which  may  have  been  able 
to  pay  a  very  heavy  tax  in  1917,  1918,  or  1919  may  now 
be  unable  to  pay  any  tax  whatever,  or  even  to  bear  the 
cost  of  retaining  a  sufficient  personnel  to  guard  their 
property  until  a  future  demand  for  their  product  will 
enable  them  to  resume  operations. 

Under  a  system  which  uses  the  average  production 
basis  as  the  measure  of  valuation  for  determining  tax 
liability,  many  non-operating  properties  are  severely 
penalized,  their  taxes  amounting  literally  to  confiscation 
of  their  property  on  account  of  the  fact  that  in  taking 
the  average  production  for  a  past  period,  particularly 
for  the  war  period  just  passed  when  mines  were  pro- 
ducing heavily,  a  high  tax  is  assessed  this  year  when 
they  are  producing  nothing  at  all.  The  same  thing  is 
true  of  mines  which  are  taxed  under  the  ad  valorem 
system.  The  ore  in  the  ground  is  measured  and  a  value 
is  placed  thereon,  based  on  the  estimated  value  of  future 
profits.  The  mine  may  be  unable  to  operate  because 
there  is  no  sale  for  its  products,  but  it  is  still  subject 
to  a  tax  sometimes  as  high  as  that  which  would  apply 
if  it  were  operating  at  a  profit.  A  few  mines,  in  order 
to  pay  their  taxes,  are  forced  to  continue  production, 
and  thus  are  compelled  to  take  out  of  their  properties 
only  such  ore  as  may  be  produced  at  a  profit.  This 
results  in  an  enormous  waste  of  low-grade  ores. 

e"  cessive  and  discriminatory  taxation  retards 
Mining 

The  development  of  the  mining  industry  is  essential 
to  the  prosperity  and  development  of  every  mining  state. 
The  fact  cannot  be  ignored  that  there  has  been  an  enor- 
mous flow  of  capital,  population,  and  business  into  every 
mining  state  as  a  result  of  the  opening  of  vast  resources 
of  hidden  natural  wealth  and  the  growth  of  mining. 
Railroads  have  been  extended  throughout  the  mining 
regions,  power  plants  have  been  erected,  agricultural 
resources  have  been  made  available,  and  thus  the  mining 
industry  has  created  permanent  improvements  which 
have  added  materially  to  the  taxable  wealth  of  the  coun- 
try. Therefore,  the  necessity  for  the  adoption  of  a 
policy  which  will  encourage  further  development  instead 
of  causing  waste  and  depression  is  evident,  and  any 
state  which  follows  a  policy  of  penalizing  its  mines  by 


imposing  on  them  an  excessive  and  discriminatory  tax 
burden  may  add  so  materially  to  their  production  costs 
as  to  make  the  extraction  and  utilization  of  a  large  por- 
tion of  their  ores  prohibitive. 

Taxation  Should  Not  Check  Production 

One  of  the  first  conditions  which  should  govern  in 
the  taxation  of  mining  property  is  that  the  method  of 
taxation  adopted  should  bear  as  lightly  as  possible  upon 
production,  so  as  not  to  check  the  flow  of  profit  from 
which  taxes  must  be  paid  and  the  community  main- 
tained. Another  condition  which  should  be  observed  in 
the  framing  of  a  tax  law  is  that  the  tax  to  be  imposed 
should  bear  equally  upon  all  classes  and  individuals,  so 
that  no  citizen  or  group  is  given  an  advantage  or  placed 
at  a  disadvantage  as  compared  with  others.  A  third 
condition  which  should  be  a  controlling  factor  in  the 
enactment  of  a  tax  law  is  that  it  should  be  in  certain 
terms,  easily  definable  and  understood,  to  prevent  arbi- 
trary, corrupt,  or  tyrannical  methods  of  administration 
on  the  part  of  officials.  None  of  the  taxation  and  rev- 
enue systems  now  in  force  in  the  various  states  meets  all 
of  these  conditions. 

The  Tendency  to  Discriminate  Against  Mines 

An  analysis  of  the  situation,  particularly  with  re- 
spect to  state  and  local  taxes,  shows  that  there  is  a 
growing  tendency  in  certain  states  to  discriminate 
against  mineral  properties  and  mining  enterprises  in 
the  enactment  and  administration  of  the  tax  laws.  This 
tendency  is  disclosed  in  the  movement  within  some 
states  to  impose  upon  the  mining  industry  different 
forms  of  taxation,  methods  of  valuation,  and  exorbitant 
rates  for  the  purpose  of  obtaining  a  greater  amount  of 
revenue  from  mining  property  and  mining  operations 
than  is  obtained  proportionately  from  other  property 
and  other  businesses  or  industries.  The  result  has  been 
to  curtail  mining  and  discourage  the  development  of 
mineral  resources,  and  is  reflected  in  decreased  produc- 
tion, reduced  capital,  closed  mines,  wasted  ore,  and  un- 
employed labor  in  mining  districts. 

The  tendency  toward  extravagance  in  state  and  local 
expenditures ;  the  demand  for  tax-free  state  and  munic- 
ipal securities  which  encourages  the  increase  of  state 
and  local  indebtedness;  the  prejudice  existing  in  many 
of  the  states  against  non-resident  corporations,  stock- 
holders, and  property  owners ;  the  general  lack  of  under- 
standing and  non-application  of  scientific,  equitable  and 
economic  principles  in  the  administration  of  tax  laws, 
and  the  absence  of  local  restraint  upon  the  taxing 
power  in  determining  the  assessment  of  natural  re- 
sources whose  products  are  not  consumed  locally — all 
these  contribute  to  the  difficulties  which  are  encountered 
by  individuals  and  corporations  engaged  in  the  business 
of  mining. 

It  has  been  recognized  that  unscientific  and  varying 
methods  of  taxing  mining  property  in  different  states 
and  the  adoption  of  new  methods  of  obtaining  state 
revenues  without  giving  due  consideration  to  the  relation 
and  effect  which  such  methods  may  have  upon  the  local 
industries  of  the  state  as  compared  with  similar  indus- 
tries of  other  states,  and  without  relative  consideration 
of  the  tax  burden  as  a  whole,  have  resulted  in  an  enor- 
mous tax  burden  which  does  not  spread  equitably  over 
every  unit  of  industry  and  in  the  creation  of  a  situation 
where  properties  in  different  states  cannot  be  operated 
on  equal  terms.  That  this  whole  subject  might  be  re- 
viewed by  the  Government,  Senator  William  H.  King,  of 
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Utah,  has  introduced  a  joint  resolution  in  the  United 
States  Senate,  requesting  the  President  to  call  a  confer 
ence  of  representatives  of  the  Federal  and  state  gov- 
ernments to  consider  questions  relative  to  Federal  and 
state  taxation.  In  addition  to  the  consideration  of  the 
relation  between  Federal  and  state  taxal  ion,  co-operation 
between  Congress  and  the  states  in  the  laying  of  and 
levying  of  taxes  will  be  considered,  as  well  as  the  mat- 
ter of  duplicating  and  conflicting  Federal  and  tate 
taxes  and  the  means  for  the  accommodation  of  such  con- 
flicts. It  is  hoped  that  out  of  this  movement  there  will 
be  evolved  a  more  equitable  plan  of  mine  taxation,  and 
that  a  fairer  and  more  consistent  attitude  on  the  part 
of  the  general  public  and  the  taxing  authorities  toward 
the  wasting  industries  may  be  promoted. 

Capital  Diverted  by  Federal  Taxation 

Federal  taxes  do  not  now  constitute  a  direct  oppres- 
sive burden  upon  the  mining  industry,  as  they  fall  only 
upon  taxpayers  who  are  enjoying  "net  profits";  bul 
indirectly  they  have  an  important  bearing  upon  every 
mining  enterprise.  The  high  excess  profits  and  surtax 
rates  have  caused  vast  sums  of  liquid  capital  to  be 
diverted  from  normal  channels  of  investment,  including 
mining  investments,  into  tax-exempt  securities  issued 
by  municipal,  state,-  or  Federal  authority,  and  this  cap- 
ital, needed  for  replacement,  exploration,  development, 
and  expansion  of  industry,  is  thus  removed  from  the 
industrial  investment  pool  from  which  it  could  be  drawn 
under  normal  conditions. 

The  period  of  depression  following  the  Great  War  has 
intensified  the  disturbing  effect  of  high  Federal  taxes, 
which,  during  the  war,  increased  approximately  1,000 
per  cent  over  pre-war  rates.  However,  increased  state 
and  local  taxes  are  of  the  most  vital  concern,  because 
they  are  not  uniform,  as  are  Federal  taxes,  vary  widely 
in  different  states,  and  do  not  spread  equitably  over 
taxable  resources  irrespective  of  class  or  conditions, 
even  within  the  confines  of  each  of  the  states. 

Short-sighted  for  State  To  Burden  Mining  Unduly 

Any  state  which  imposes  an  onerous  tax  burden  upon 
its  natural  resources  whereby  production  is  checked, 
exploration  and  development  work  is  discouraged,  capital 
is  diverted  from  the  state,  and  costs  cannot  be  reduced 
to  meet  depressed  market  prices  is  pursuing  a  short- 
sighted policy,  is  defeating  the  principles  of  conserva- 
tion, and  is  destroying  potential  wealth  from  which 
future  revenues  would  be  derived.  This  is  particularly 
true  of  timber  and  minerals.  Laws  should  be  enacted 
which  will  adequately  safeguard  and  conserve  these 
rapidly  dwindling  natural  resources,  instead  of  statutes 
which  permit  and  encourage  the  speedy  exhaustion  of 
timber  without  any  provision  for  reforestation,  and 
compel  the  dissipation  of  mineral  reserves,  by  forcing 
the  exploitation  of  mining  properties,  at  the  same  time 
preventing  the  development  of  low-grade  orebodies  and 
the  discovery  of  new  deposits. 

Residents  of  States  Profit  Chiefly  From 
Mining  Ventures 

In  justification  of  discriminatory  taxes  imposed  on 
the  mining  industry,  it  has  been  contended  that  natural 
resources  have  been  exploited  mainly  for  the  benefit  of 
non-resident  stockholders.  To  refute  this  contention  it 
is  only  necessary  to  examine  the  expenditures  made  by 
mining  companies  for  wages,  fuel,  power,  freight,  sup- 
plies, miscellaneous,  and  taxes  within  the  state.     Such 


an  investigation  will  show  thai  thi  .  lus  lefl  for 

distributii (  <\i\  idendi   to    tockholdei  irn  of 

capital  based  mi   tlir   probable   life  "I    tbl    property    and 

as  a  return  of  interest  on  the  inve  tmenl  I      tartHngly 

small. 

That  investors  in  mi  ire  entitled  to  a 

return  of  their  capital  before  !l 
hausted,  and  that  they  are  entitled  to  a  fair  return  as 
interest  on  their  investment,  must  be  conceded  by  all. 
Yet  it  is  doubtful  whether  the  annual  net  earnings  of 
mines,  averaged  for  lean  and  prosperous  veai 
ever  will  equal  the  annual  loss  of  capital  expended  in 
mining  operations.  It  has  been  estimated  that  for  every 
successful  mining  undertaking  there  have  been  ten  fail- 
ures; and  the  failures  represent  lost  capital  which  can 
never  be  recovered  by  those  whose  fortunes  were 
hazarded.  States  are  quick  to  take  advantage  of  the 
successful  venture,  regardless  of  the  years  spent  by  the 
prospector  in  seeking  the  deposit,  the  money  spent  in 
exploration,  or  the  prosperity  which  is  thereby  brought 
to  the  community;  but  no  encouragement  is  offered  in 
the  event  of  failure. 

In  the  preparation,  enactment,  and  administration  of 
tax  laws,  as  well  as  other  laws  affecting  the  mining 
industry,  it  should  be  remembered  that  mineral  re- 
sources have  national  and  international  aspects  which 
have  an  important  bearing  upon  the  economic  condition 
of  the  country  as  a  whole,  and  any  maladjustment  of 
the  tax  burden  which  retards  development  and  limits 
production  is  certain  to  be  injurious  to  the  nation. 


Sweden's  Metal  and  Mineral  Production 

In  1920 

The  Swedish  Commercial  Board  has  issued  a  sum- 
mary of  the  metal  and  mineral  production  of  Sweden  in 
1920.  The  total  production  of  iron  ore  was  4,519,112 
tons  (metric?)  or  9.3  per  cent  less  than  1919.  The 
output  of  other  ores  and  their  values  is  shown  in  the 
following  table: 

Tons  Kronor 

Saver  and  lead  ore 2.901  8^'" 

Molybdenum  ore 0.6  ■}? 

Wolfram  (tungsten)  ore 30. 5  71"° 

CoDDer  ore                                                     1.136  42,530 

M;  luaneseorV. '.'.'.'.'.".".'            14.926  1,312,483 

Zinc  ore                                               47,674  2,466,870 

Graphite 

Sulphide  ores  (pyrites) ...  - 


107,326         3,457,091 


8,204,827 

The  output  of  non-ferrous  metals  was  as  follows : 

1919  1920 

Kilograms  Kilograms 

§&-  620  359 

Le„d  827,448  862,850 

Copper 3,558,292  1,288.874 

z°PcPer 2.320.538  5,759.500 

sodiummetai  ....'::..■.■.::::  :::::  109.936      165.096 


Bureau  Studies  New  Jig  in  Zinc  District 
At  the  Mississippi  Valley  Station  of  the  U.  S.  Bureau 
of  Mines  at  Rolla.  Mo.,  in  connection  with  the  study  of 
mill  problems  of  the  Tri-State  zinc  district,  a  new  type 
of  laboratory  jig  to  study  the  nature  of  the  ore  and 
various  products  in  the  mill  circuit  has  been  built.  A 
study  has  been  made  of  the  importance  of  sizing  and 
other  jigging  principles,  as  well  as  a  study  of  the  nature 
of  the  ore  and  the  various  products  in  the  mill  circuit. 
The  development  of  a  chat  jig  of  semi-commercial  size 
may  be  undertaken.  Laboratory  equipment  is  being 
installed  in  the  Miami,  Okla.,  School  of  Mines  for  this 
investigation. 
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By  the  Way 


No  1  Mai  Chapter  Here 
Robert  Benehley,  in  his  new  book  "Of  All  Things," 

discusses  the  plight  of  B  writer  who  came  to  New  York 
from  a  Middle  Western  town  to  make  his  fortune.  "I 
i  ready  discouraged.  I  knew  no  one  in  the  Big  City, 
and  had  been  counting  on  my  membership  in  the 
oal  Geographic  Society  to  find  me  friends  among 
my  fellow-members  in  town.  But  I  soon  discovered 
that  the  fraternity  spirit  in  the  East  was  much  less 
cordial  than  in  my  home  district,  and  I  realized,  too 
late,  that  I  was  all  alone." 

An  Arsenical  Romance 

Potty  men  with  $100  apiece  are  wanted  at  once  by 
A.  Fenninger.  who  is,  or  was.  stopping  at  the  De  Soto 
Hotel.  Denver.  Col.  Mr.  Fenninger  knows  where  two 
and  a  half  millions  in  gold  and  silver  were  buried  long 
ago  by  the  early  Spaniards  and  wants  help  to  go  and 
find  it.  This  treasure  was  hidden  150  years  ago  in 
the  "wilds  of  the  Arkansas  Ozarks"  in  the  White  River 
country,  but  until  Mr.  Fenninger  found  the  key,  carved 
in  stone,  to  an  ancient  map  while  hunting  last  fall,  its 
whereabouts  was  unknown.  The  tale  as  he  told  it 
recently  to  the  Rocky  Mountain  News  runs  as  follows: 

Mind  you.  I  knew  nothing  of  any  treasure  in  the  country 
when  I  went  to  Eden's  bluff.  I  was  simply  on  a  vacation 
out  squirrel  hunting.  Across  the  river  from  the  bluff  and 
a  quarter  of  a  mile  east  I  was  pursuing  a  squirrel  and 
stumbled  upon  a  stone  slab,  hidden  in  the  tall  grass.  The 
slab  was  covered  with  strange  hieroglyphics.  I  scraped  the 
dirt  and  moss  from  the  inscriptions  and  called  a  native  to 
see  it.     Then  I  heard  the  story. 

I  learned  that  I  had  accidently  stumbled  upon  the  key  to 
the  paper  map,  for  which  the  Spanish  government  had 
made  extensive  search  twenty-two  years  ago,  and  learned 
the  story  of  the  buried  bullion. 

Fearful  lest  the  enraged  Indians  capture  back  their 
treasure,  the  Spanish  constructed  an  underground  labyrinth 
of  tunnels  and  concealed  the  gold  in  them. 

Years  passed.  Then,  close  to  the  opening  of  the  nine- 
teenth century  the  Indians,  again  reinforced,  made  another 
and  more  terrible  onslaught  upon  the  Spanish  settlers. 
The  white  men  were  unprepared,  and  a  massacre  followed, 
only  one  youth  escaping  the  murderous  redskins. 

As  near  as  I  can  make  out,  nearly  100  years  passed 
before  a  regular  searching  party  set  out  after  the  gold. 
They  came  from  Spain  with  the  ancient  map  and  scoured 
the  district  in  the  vicinity  of  Eden's  bluff,  but  without  the 
stone  key  to  the  map,  which  they  were  unable  to  find,  they 
were   unable   to  tell    that   the   gold   was  far   underground. 

Ten  years  or  so  ago  a  party  of  Americans,  natives  of 
Arkansas,  becoming  acquainted  with  the  fact  that  the 
immense  treasure  was  buried  in  the  country,  began  search- 
ing blindly  for  gold. 

Accidentally  they  fell  upon  the  covered  passageway  to  the 
tunnel  and  began  digging  into  the  gravel.  They  found  a 
mass  of  half-rotted  timbers  interlaced  in  the  dirt,  barring 
further  digging.  A  hole  was  chopped  through  and  the 
debris  caved  in,  striking  far  below  with  a  hollow  sound. 

One  of  the  men  was  let  down  the  hole  on  a  rope  to 
investigate.  In  a  few  minutes  they  heard  him  calling 
frantically  to  be  pulled  up.  The  man  was  brought  to  the 
surface,  muttering  in  a  delirium,  and  he  died  two  days 
later  without  being  able  to  tell  what  he  saw. 

Now,  said  Mr.  Fenninger,  the  natives  of  this  part  of 
the  Ozark  mountains  are  very  superstitious.  This  incident 
wholly  unnerved  them  for  further  attempt  to  recover  the 


gold,  and  even  now  one  could  not  hire  them  to  venture  near 
the  death  hole. 

It  is  plain  to  a  scientific  man  what  caused  the  gold 
hunter's  death.  The  action  of  the  damp  earth  upon  such 
a  mass  of  gold  must  necessarily  generate  a-  great  amount 
of  arsenic  gas.    It  was  this  gas  which  killed  that  man. 

By  the  means  of  that  stone  slab  covered  with  hiero- 
glyphics that  I  stumbled  upon  while  squirrel  hunting,  I 
discovered  three  other  stone  maps  in  the  fifteen-acre  tract 
east  of  Eden's  bluff,  and  these  maps  led  me  to  the  old  shaft, 
now  caved  in  and  covered  with  weeds. 

My  partner,  who  now  owns  the  land  there,  and  I  started 
to  dig  again  and  found  unmistakable  evidence  that  this 
was  the  main  entrance  to  the  old  Spanish  tunnel.  We  did 
not  have  equipment  to  penetrate  far,  and  we  needed  appa- 
ratus to  neutralize  the  effects  of  the  arsenic  gas  generated 
by  the  rare  gold  below  before  we  dared  to  go  in  the  shaft. 

Mr.  Fenninger,  therefore,  has  advertised  for  forty 
men  with  ready  cash  and  promises  to  treat  them  right. 
After  reaching  Arkansas  it  wont  take  over  twenty  days 
to  get  the  treasure  out  of  the  ground,  he  says. 

Caution 

A  gentleman,  thinking  of  buying  a  book  on  blowpipe 
practice,  states  that  he  first  wishes  to  know  about  what 
per  cent  of  metal  must  be  in  the  rock  to  make  the 
proper  separation.  We  recommend  his  caution  to  others. 
Never  attempt  to  separate  the  metal  from  its  ore  or 
the  ore  from  its  gangue  until  ycru  first  know  that  you 
have  enough  to  make  the  result  profitable.  Never  build 
a  mill  until  you  have  ore  enough  to  run  it  after  it  is 
built.  Of  course,  there  are  exceptions:  sometimes  a 
little  ore  is  sufficient  to  run  the  newly  built  mill  until 
all  the  stock  has  been  unloaded  at  a  fancy  figure  and 
all  the  suckers  caught.  After  this  is  accomplished  it 
matters  little  whether  the  mill  runs  or  not. 

More  Criticism 

A  miner's  wife,  Mrs.  Tom  McCulla,  at  the  Britannia 
mines  in  British  Columbia,  writes  that  Mrs.  Whitney's 
statue,  "The  Engineer,"  reminds  her  of  one  of  the 
men  she  used  to  see  on  Market  Street,  in  San  Francisco, 
looking  for  "snipes,"  the  position  shown  being  abso- 
lutely like  theirs  as  they  hunted  in  the  gutters.  Mr. 
McCulla  is  very  fond  of  chiclets,  she  adds,  and  uses 
them  whenever  he  is  in  a  gassy  or  smoky  place. 

Jeffrey  A.  Houghton,  of  Magdalena,  N.  M.,  calls  the 
Whitney  creation  "an  inefficient  effort." 

Talking  of  chiclets  reminds  us  that  Wrigley,  of  chew- 
ing gum  fame,  is  said  to  have  purchased  a  group  of 
mines  in  the  Joplin  district  for  the  customary  half 
million  dollars.  This  possibly  foreshadows  the  announce- 
ment of  a  new  use  for  lithopone. 


The  Old  Miner 

By  Paul  H.  Keating 

Take  away  the  daily  humdrum  of  this  sodden  life  I've 
known,  and  replace  it  with  another  of  a  very  different 
tone.  Take  me  far  from  fuse  and  powder  and  the  single- 
jack  and  drill.  Write  it  out,  Old  Boy,  I'm  quitting  and  I'm 
going  down  the  hill. 

Take  me  where  the  wine  is  flowing  and  the  lager  is  on 
tap,  where  the  eyes  and  cheeks  are  glowing,  and  where 
no  one  cares  a  rap;  while  the  strains  of  some  sweet  music 
will  turn  your  head  for  fair,  and  it  seems  you  must  be 
dreaming    in    a   world    without    a   care. 

Write  it  out,  my  boss,  I'm  leaving  and  I'm  going  on  a 
souse  that  will  make  the  feasts  of  Ceasar  look  like  living 
with  the  cows.  But  it  will  not  last  forever  so  I'd  like  to 
ask  you,  When  I  am  broke  and  cold  and  hungry  can  I  have 
my    job    again  ? 


Jcmvary  7,  1922 
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A  Method  for  Measuring  Leakage  in 

Compressed  Air  Lines 

By  Walter  S.  Weeks 

Written  for  Engineering  <I><<1  Mining  Journal 

This  paper  is  a  discussion  of  a  method  for  determin- 
ing the  number  of  cubic  feet  of  free  air  that  leaks 
from  an  air  line  each  minute  when  the  receiver  pressure 
is  held  constant  at  the  usual  mine  pressure.  The 
measuring  device  is  the  low-pressure-orifice  meter  that 
is  ordinarily  used  for  testing  compressors.  A  sketch 
of  this  meter  and  its  connections  to  the  receiver  is 
shown  in  the  figure. 

The  meter  is  connected  to  the  receiver  in  the  air- 
compressor  room.  The  air  flows  from  the  receiver 
through  the  valve  A  into  the  tank  B  and  then  out 
through  the  orifice  F.  At  the  point  D  the  pressure 
is  taken  with  a  water  manometer  E.  The  temperature 
in  the  tank  is  taken  with  a  thermometer  at  C.  The 
orifice  is  carefully  made  with  a  smooth,  rounded  inner 
surface.  A  complete  description  of  the  meter,  with  a 
chart  for  quickly  determining  the  flow,  is  given  in  an 
article  previously  published.' 

The  leakage  is  determined  as  follows:  Close  the 
valve  L  on  the  air  line  so  that  there  is  no  connection 
between  it  and  the  receiver  in  the  compressor  room. 
Select  one  compressor  (if  there  are  several  compressors) 
whose  capacity  is  greater  than  the  leaks.  Adjust  this 
compressor  so  that  it  will  not  unload  at  the  pressure  at 
which  the  test  is  to  be  made. 

Now,  run  this  compressor  and  discharge  all  of  the 
air  through  the  orifice.  Adjust  valve  A  until  the 
compressor  holds  exactly  the  desired  pressure.  When 
the  pressure  remains  constant  at  this  value,  a  reading 
of  the  meter  shows  how  much  air  the  compressor  will 
deliver  at  that  pressure.  This  amount  will  be  constant 
as  long  as  the  receiver  pressure  is  constant. 

Now,  open  the  valve  on  the  air  line  to  the  mine. 
The  air  line  and  meter  are  now  in  parallel.  Adjust 
valve  A  until  the  pressure  in  the  receiver  is  constant 
at  the  desired  value.  The  compressor  is  now  delivering 
the  same  amount  of  air  that  it  was  delivering  when 
all  was  discharged  through  the  orifice,  but  some  of  the 
air  is  leaking  from  the  air  line  and  the  rest  is  going 
through  the  orifice.  A  reading  of  the  meter  shows  how 
much  is  passing  the  orifice.  The  difference  between 
the  first  reading  and  this  reading  is  the  amount  that 
is  leaking  from  the  air  line. 

Example :    The  air  is  measured  as  free  air. 

Cu.Pt. 

per  Minute 

Meter  reading,  all  air  through  orifice 500 

Meter  reading,  meter  in  parallel  with  air  line 300 

Leakage  500  —  300  =  200  cu.ft.  per  minute. 

If  the  air  line  is  very  long,  it  will  take  a  little  time 
to  determine  whether  the  air  pressure  in  the  receiver 
has  become  constant. 

Let  it  be  assumed,  for  example,  that  the  air  line 
consists  of  20,000  ft.  of  6-in.  pipe  and  that  the  re- 
ceiver in  the  compressor  room  has  a  volume  of  1,000 
cu.ft.    The  total  capacity  will  be  5,000  cu.ft. 

Let  it  be  further  assumed  that  the  value  to  the  orifice 


has  been  adjusted  bo  thai  the  compressor  will  de- 
liver 10  cu.ft.  more  air  each  minute  than  is  discharged 
through  the  leaks  and  through  the  orifice.  This  excess 
air  will  increase  the  pressure.  How  long  will  it  take 
this  excess  air  to  increase  the  pressure  1  lb.  per  Bq.in.? 
Assume  the  barometric  pressure  to  be  15  lb.  per  sq.in. 
absolute. 

(P,  -  P,)  V 


V„, 


If, 


For  derivation  and  discussion  of  this  formula  see  the 
article1  in  the  June  11  issue  of  Engineering  and  Min- 
ing Journal. 

V„i  is  the  free  air  necessary  to  change  the  pressurt . 

(P,  —  P2)  is  the  change  in  pressure. 

V  is  the  volume  of  the  receiver  and  line. 

Units  are  cubic  feet  and  lb.  per  sq.in. 
1  X  5,000 


V„  = 


15 


333 


Now,   if  it  takes  an   increase  of  333  cu.ft.   of   free 
air  to  change  the  pressure  1  lb.,  it  will  take  the  excess 


7e  fo  mine 
ARRAXGEMEM  OF  APPARATUS  FOR  TKSTINi;   A1K  LINE 

of  10  cu.ft.  per  minute  thirty-three  minutes  to  produce 
this  change.  It  will  actually  take  less  time  than  this 
because  the  compressor  puts  hot  air  into  the  line, 
whereas  this  formula  assumes  constant  temperature. 

A  good  recording  gage  can  be  easily  read  to  the 
nearest  pound,  and  smaller  changes  can  be  detected,  so 
in  this  test  if  one  watches  the  gage  for  fifteen  minutes 
one  could  probably  tell  whether  or  not  the  pressure  was 
constant.  Obviously,  the  larger  the  air  line  the  longer 
one  must  watch  the  gage. 

Suppose  the  purpose  be  to  determine  the  leakage 
in  a  large  underground  receiver.  First,  run  a  test  on 
the  leakage  of  the  line  with  underground  receiver  dis- 
connected. Then  run  a  test  on  the  air  line  and  receiver 
together.  The  difference  in  the  two  amounts  of  leakage 
is  the  leakage  in  the  receiver. 

Assume  that  the  volume  of  the  line,  the  surface  re- 
ceiver, and  the  underground  receiver  is  30,000  cu.ft. 
How  long  will  it  take  an  excess  of  10  cu.ft.  per  minute 
to  raise  the  pressure  1  lb? 

1  X  30,000 


Va,  =  - 


15 


=  2,000 


'"Testing   an    Air    Compressor."    bv    Walter    S.    Weeks 
and  Scientific  Press,  Vol.  116,  p.  479.  April  6,  1918. 


It  will  take  the  excess  about  200  minutes  to  raise 
the  pressure  1  lb.  A  change  might  possibly  be  detected 
in  an  hour. 

While  a  test  is  being  run  all  conditions  must,  of 
course,  remain  constant.  The  compressor  must  run  at 
constant  speed  and  all  the  valves  in  the  mine  must  be 
be  kept  closed. 

Engineering 


="Air-Receiver  Calculations."  by  Walter  S.  Weeks. 
and  Mining  Journal,  June  11,  1921. 
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The  Petroleum  Industry 


Prospecting  for  Oil  With  the  Diamond  Drill 

By  J.  S.  Mitchell 

Written  for  Engineering  and  Mining  Journal 


DURING  the  last  year  or  two  there  has  been  a 
gradual  change  in  the  method  of  prospecting  and 
developing  new  oil  lands.  For  many  years  this 
•  of  work  was  left  almost  entirely  to  "wildcatters," 
the  larger  companies  buying  the  oil  as  it  was  produced 
or  taking  over  the  wells  or  properties  after  they  reached 
the  producing  stage.  The  oil  industry  owes  much  to 
the  wildcatter.  Had  it  not  been  for  him  and  his  un- 
bounded optimism  the  oil  industry  would  have  lagged 
many  years  behind  its  present  state  of  development. 
Much  ridicule  and  abuse  has  been  heaped  upon  the  head 
of  the  wildcatter.  He  is  a  shrewd  foresighted  business 
man  when  the  oil  comes  in,  but  in  failure  has  a  good 
chance  of  being  called  a  fool  or  a  swindler.  The  pioneer 
in  oil  prospecting,  like  the  gold  prospector  who  takes  to 
the  hill  with  grubstake  and  burro,  is  sure  to  be  fol- 
lowed, when  a  discovery  is  made,  by  promoters  and 
confidence  men  who  are  little  concerned  about  prospect- 
ing, their  chief  aim  being  to  sell  stock  in  their  par- 
ticular enterprise.  When  the  promotion  is  on  a  large 
scale,  a  well  is  sometimes  drilled.  The  well  is  generally 
large  in  order  to  take  care  of  the  enormous  flow  that 
is  promised.  In  locating  the  hole,  geology  and  engi- 
neering study  are  of  little  importance  but  in  some 
miraculous  way  the  hole  is  known  to  be  just  above  the 
oil  sands  when  more  money  is   needed. 

Limitations  for  Percussion-Type  Drills 

In  the  past  the  average  depth  of  holes  was  much 
less  than  it  is  today.  As  the  depth  of  hole  has  in- 
creased the  drilling  equipment  has  been  enlarged  and 
strengthened  to  handle  the  greater  load,  but  in  most 
respects  the  standard  or  rotary  rig  has  undergone  little 
change.  For  depths  up  to  700  or  1,000  ft.  in  forma- 
tion favorable  for  its  use  the  percussion-type  drill  is 
more  efficient  than  any  other,  but  in  very  deep  holes 
the  cost  mounts  rapidly  due  to  the  necessity  of  using 
casing  not  only  to  hold  back  caving  material  but  to 
cut  off  water  when  encountered.  When  water  stands 
in  the  hole  the  blow  of  the  tools  is  retarded  through  the 
cushioning  effect  and  friction  on  the  line.  Where  it  is 
desired  to  carry  a  hole  to  a  great  depth  the  usual  prac- 
tice is  to  start  with  very  large  casing  in  order  to  pro- 
vide for  a  number  of  lines  to  be  set  as  conditions 
demand.  When  long  heavy  lines  of  casing  are  necessary 
and  the  working  strains  are  greater,  more  accidents 
occur  resulting  in  considerable  delay  and  expense  fish- 
ing for  casing  or  lost  tools. 

The  rotary  drill  in  sand  or  very  soft  formation  attains 
great  depths  without  long  lines  of  casing  by  using  mud 
fluid  to  plaster  the  walls  and  through  its  v/eight  coun- 
teracts the  inward  pressure  of  the  walls  of  the  hole. 
In  drilling  through  formation  that  contains  little  hard 
rock  the  rotary  drill  i=  most  efficient. 


h  is  at  its  best  when  drilling  for  oil  sands  of  known 
depth  so  that  casing  can  be  set  at  the  proper  time  and 
avoid  the  danger  of  sealing  off  the  sands  with  mud 
fluid.  In  prospecting  virgin  territory  where  the  depth 
of  the  oil  sands  is  unknown  the  driller  must  be  careful 
to  avoid  passing  through  oil  without  knowing  it.  In 
some  instances  in  Texas,  oil  sands  have  been  located 
by  analysis  of  cuttings  taken  at  fixed  intervals  while 
drilling,  although  there  was  nothing  to  indicate  that 
the  drill  had  passed  through  oil. 

Systematic  Exploration  Required  at  Present  Time 

Luck  played  a  much  larger  part  in  the  prospecting 
of  the  past  than  it  does  today.  The  hit  or  miss  method 
is  gradually  giving  way  to  a  systematic  study  of  geo- 
logical conditions.  Forced  by  a  combination  of  circum- 
stances to  take  a  hand  in  exploration  and  production, 
the  larger  companies  are  bringing  to  bear  that  same 
painstaking  study  and  investigation  that  have  accom- 
plished such  wonders  in  oil  refining.  Deep  work  in 
remote  sections  of  this  country  or  foreign  lands  called 
for  expenditures  that  could  only  be  provided  by  strong 
companies,  and  these  companies,  realizing  that  their 
future  depended  on  new  fields  to  take  the  place  of 
depleted  territory,  are  building  organizations  for  con- 
ducting exploration  work  on  a  large  scale.  For  much 
of  this  work  in  unproven  fields  the  diamond  drill  has 
the  advantage  over  other  types  as  it  is  a  much  lighter 
outfit  and  produces  a  core  of  all  solid  material  pene- 
trated. It  is  possible  with  the  core  to  identify  the 
various  strata  beyond  a  doubt,  thus  determining  whether 
or  not  the  hole  is  in  favorable  formation  and  at  what 
point  oil  would  be  reasonably  expected.  Diamond-drill 
holes  of  from  4,000  to  6,000  ft.  in  depth  are  not  uncom- 
mon and  the  possibilities  of  trouble  in  drilling  great 
depth  is  not  increased  in  the  same  ratio  as  with  cable 
tools,  neither  does  the  weight  of  outfit  for  greater  depth 
increase  in  the  same  proportion.  This  is  an  important 
consideration  particularly  in  remote  sections.  A  cable 
rig  equipped  with  casing  for  a  depth  of  3,000  ft.  weighs 
from  125,000  to  250,000  lb.,  depending  on  the  formation. 
In  the  fields  south  of  Tampico,  Mexico,  rotary  outfits 
with  cable  equipment  and  camp  added  have  amounted  to 
250  tons.  Moving  this  amount  of  equipment  through 
rough  country  and  drilling  one  prospect  hole  2,500  ft. 
deep  means  an  outlay  of  around  $150,000  for  operating 
costs. 

A  diamond  drill  outfit  complete  for  a  hole  of  the  above 
depth  will  weigh  from  50,000  to  60,000  lb.  and  if 
equipped  with  sectional  boilers  may  be  knocked  down 
for  handling  on  mule  back.  In  principle  the  diamond 
drill  resembles  the  rotary  drill  more  than  the  standard 
rig.  Hollow  flush  coupling  rods  are  used  and  the  drill 
itself  is  a  self-contained  unit  so  arranged  that  the  rods 
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are  rotated  and  raised  or  lowered  bj  a  hydraulic  cylin- 
der acting  direct,  from  the  line  of  rods.  The  hoisl  is 
also   ail    integral   part  of  the   machine.      In    the    large] 

size   both   the   hoist   and   the   hydraulic    f 1   cylinders 

are  capable  of  handling  from  30,000  to  40,000  lb.  of  drill 
rods.  When  drilling  at  great  depth  all  excepting  alxitit 
900  ft.  of  rods  is  carried  by  the  hydraulic  cylinder  and 
at  no  time  is  the  full  weight  permitted  to  rest  on  the 
diamond  Int.  The  rotating  speed  averages  around  250 
revolutions  a  minute  and  the  feed  from  five  to  i 
feel  per  hour  while  drilling  solid  rock.  In  soft  material 
a  fish-tail  bit  and  mud  fluid  are  used  the  same  as  with 
the  rotary.  The  drilling  speed  or  rate  of  advance  in 
loose  material  is  somewhat  less  than  the  rotary,  but 
the  speed  in  hard  rock  is  greater  than  either  the  cable 
or  rotary  rigs,  and  the  harder  ihe  rock,  the  greater  the 
advantage  in  cutting  with  diamonds. 

Per  Foot  Cost  of  Diamonds  Low 

The  initial  cost  of  diamonds  is  high,  but  the  cost  per 
foot  of  drilling  is  comparatively  small.  The  bit  usually 
consists  of  eight  stones  weighing  from  2*  to  3  carats 
each.  The  best  grade,  which  is  the  most  economical  to 
use,  sells  at  $125  per  carat,  making  a  cost  of  from 
$2,500  to  $3,000  for  the  bit.  The  per  foot  cost  for 
diamonds  in  ordinary  oil  formation  averages  between 
25c.  and  30c.  The  diamonds  are  the  black,  apaque,  non- 
crystalline variety  known  as  carbon  and  are  found  only 
in  Brazil.  These  are  set  in  a  soft-iron  bit  by  drilling 
and  cutting  holes  of  suitable  size  and  shape,  then  draw- 
ing the  metal  close  around  them  with  caulking  tools. 
All  stones  are  set  to  cut  on  the  face,  but  four  are  set 
to  cut  clearance  on  the  outside  and  four  to  cut  clear- 
ance on  the  inside. 

One  criticism  of  the  diamond  drill  in  oil  work  that 
is  often  made  is  that  it  does  not  drill  a  large  hole. 
There  is  no  mechanical  reason  why  it  cannot  drill  a 
large  hole,  but  in  prospecting  or  drilling  to  locate  oil, 
a  two-inch  core  from  a  three-inch  hole  will  give  as  much 
information  on  geological  conditions  as  a  large  hole 
and  will  give  far  more  information  than  the  non-coring 
type  of  drill  regardless  of  size  of  hole.  Drilling  a 
larger  hole  would  call  for  larger  and  heavier  equipment, 
which  is  unnecessary  when  it  is  desired  to  prospect  with 
a  view  to  locating  an  oil  pool  rather  than  prepare  for 
a  larger  production.  In  exploration  work,  the  important 
thing  is  to  locate  oil.  The  diamond  drill  is  primarily 
intended  for  work  of  this  kind  and  particularly  well 
adapted  for  it,  as  it  furnishes  absolutely  accurate  data 
of  underground  conditions  at  a  minimum  cost. 

Some  of  the  diamond  drills  now  on  oil  drilling  are 
equipped  with  fittings  for  four-inch  casing  and  drilling 
in  with  3|-in.  bit,  although  this  is  not  the  maximum 
size  that  may  be  used.  It  is  large  enough  to  take  care 
of  considerable  production.  The  production  of  the 
majority  of  wells  can  be  handled  easily  through  a  four- 
inch  pipe.  In  the  Mexican  field  where  pressures  are 
high  a  four-inch  pipe  will  take  care  of  from  25,000  to 
50,000  bbl.  of  oil  a  day,  depending  on  depth,  tempera- 
ture, percentage  of  gas  and  viscosity.  Just  how  much 
the  size  of  pipe  has  to  do  with  the  production  of  the 
well  is  difficult  to  determine.  In  a  pumping  well  there 
is  little  advantage  in  having  a  casing  larger  than  neces- 
sary to  take  care  of  production.  In  a  high-pressure  well 
the  size  of  casing  will  have  some  effect  on  production, 
but  the  amount  of  flow  depends  more  on  the  porosity  of 
rocks  or  capacity  of  channels  leading  to  the  point  of 
contact  with   the   casing.     The   friction   in   the  larger 


casing  is  less,  but  if  the  flow  to  the  ca  than 

i  he  i  apai  itj   ol  the  casing  a  smaller  line  w  il 
well.    If  thi  d  tbe  produi 

of  a  well,  an  eight-inch  well  would  produce  four  I 
as  much  as  a  four  inch  well  and  this  Is  certain] 
t  he  i 

One  reason  that   it    has  been  the  practice  to  drill 
wells  is  that  neither'  the  rotary  IlOr  the  stand.:. 
drill  a  hole  smaller  than  six  inches  efficiently,  and  with 
the  standard   rig  it    is  necessary   under  some  conditions 
to  start   holes  twenty  inches  in  diameter  in  order  to 
provide   for   the   necessary   lines   of  a  '   otr 

water,  Assuming  a  hole  is  enlarged  al  the  botfc 
casing  is  simply  a  flow  line  to  tl 
is  no  good  reason  why  it  should  be  larger  than  th( 
face  flow  line,  except  in  pumping  wells  where  the  casing 
must  be  large  enough  to  operate  the  pump  properly. 
One  interesting  feature  of  the  diamond  drill  is  the 
method  employed  for  controlling  high  gas  or  oil  | 
sures  when  drilling  or  removing  rods.  An  oil  saver  or 
packing  box  is  provided  with  a  series  of  cup  leathers 
gned  for  high  pressure.  The  rods,  having  flush 
joints,  pass  through  the  packing  box,  making  a  safe, 
tight  joint  to  take  care  of  any  pressures  that  may  be 
encountered  suddenly.  When  it  is  desired  to  remove 
the  rods  under  pressure  a  sheave  wheel  is  attached  to 
the  top  of  the  rods.  The  hoisting  rope  is  passed  through 
a  sheave  at  the  floor,  then  over  the  sheave  on  the  rods 
and  the  end  of  the  rope  attached  to  the  floor  on  the 
opposite  side  of  the  machine.  The  rods  are  then  allowed 
to  rise  under  control  of  the  hoisting  brake  and  are  re- 
moved in  ten-foot  sections,  being  held  by  the  chuck 
while  each  length  is  removed.  With  this  arrangement 
it  is  possible  to  raise  the  bit  to  a  point  between  the 
valve  and  the  packing  box,  after  which  the  valve  is 
closed  and  the  packing  box  removed. 

The  application  of  diamond  drills  to  drilling  large 
holes  has  been  given  some  consideration,  but  in  all 
probability  the  maximum  size  will  be  somewhere  be- 
tween four  and  six  inches.  From  a  purely  mechanical 
standpoint  it  is  a  simple  matter  to  increase  the  size  of 
hole,  but  this  would  mean  a  heavier  outfit  and  conse- 
quently higher  operation  and  transportation  costs.  The 
field  of  the  diamond  drill  is  in  prospecting;  or  in  drill- 
ing producing  wells  where  a  casing  of  about  four  inches 
will  take  care  of  production.  It  is  particularly  well 
suited  to  deep  prospecting  and  it  is  in  these  fields  that 
it  will  be  generally  used.  Where  a  large  hole  is  desired, 
and  oil  is  known  to  exist,  such  as  in  offsetting  wells, 
drills  which  cut  large  holes  are  better  adapted. 

It  is  not  claimed  for  the  diamond  drill  that  it  is 
destined  to  supplant  the  rotary  or  standard  rig  in  all 
classes  of  work.  There  is  a  field  for  each,  but  the 
diamond  drill  is  rapidly  establishing  itself  as  an  aid 
to  geologists  in  conducting  oil  exploration  work  accu- 
rately and  intelligently,  and  up  to  certain  limits  it  will 
be  used  for  drilling  producing  wells.  This  is  particu- 
larly true  of  deep  work  or  when  drilling  in  remote  sec- 
tions where  roads  or  facilities  for  transportation  are 
poor.  Diamond  drills  are  used  in  the  oil  fields  of  Illinois, 
Oklahoma,  Texas,  Wyoming,  Washington,  California 
and  Mexico.  Although  the  formations  vary  from  the 
soft  upper  strata  in  Mexico  to  the  hard  lava  in  Wash- 
ington, no  unusual  difficulty  has  been  encountered  in 
completing  holes  in  any  of  these  fields.  The  deepest 
hole  drilled  to  date  was  to  a  depth  of  5,000  ft.  in 
southern  Oklahoma.  This  work  was  done  on  contract 
by  the  Sullivan  Machinery  Co. 
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The  hfetaOargJ  of  the  Common  Metals. 
Fifth  Edition.  By  Leonard  S. 
Austin.  Cloth;  6x9;  pp 
1921.  John  Wiley  &  Sons, 
N\\v  York.  Price,  $7. 
This  book  is  a  descriptive  treatise 
on  the  essentials  of  metallurgical  prac- 
tice in  the  United  States.  The  intro- 
ductory chapters  on  general  metal- 
lurgy are  devoted  to  short  d-scussions 
of  fuels,  refractories,  ore  dressing, 
metallurgical  furnaces,  combustion, 
metallurgical  thermo-chemistry,  roast- 
ing, and  concentration.  Some  of  these 
chapters  are  necessarily  very  brief,  and 
the  subjects  are  mentioned  only  to  show 
their  application  to  or  effect  on  the 
metallurgical  processes  discussed  fur- 
ther on  in  the  book.  Following  this 
introduction  come  sections  on  gold,  107 
pages;  on  silver,  50  pages;  on  iron  and 
steel.  66  pages;  on  copper,  107  pages; 
on  lead,  54  pages;  and  on  zinc,  27 
pages.  The  remainder  of  the  book 
contains  chapters  on  plant  and  equip- 
ment and  their  costs  and  on  the  busi- 
ness of  metallurgy. 

The  need  for  a  work  of  this  kind 
is  shown  by  the  fact  that  the  present 
volume  is  the  fifth  edition,  the  first 
having  appeared  in  1907.  Since  then 
many  improvements,  including  both 
additions  and  eliminations,  have  been 
made,  so  that  now  the  book  gives  a 
good  general  idea  of  present  American 
metallurgical  practice.  It  is  evidently 
designed  principally  for  student  use  or 
for  general  reference  purposes,  for  the 
treatment  is  not  sufficiently  thorough 
to  be  of  much  value  as  an  aid  to  the 
operator.  However,  it  is  surprising 
how  much  material,  on  such  a  variety 
of  subjects,  can  be  included  in  a  book 
of  this  kind.  Not  only  are  processes 
described,  but  many  descriptions  of 
individual  mills  are  given,  types  of 
machinery  are  illustrated  and  briefly 
mentioned,  costs  are  liberally  presented, 
and  Professor  Austin  even  has  some- 
thing to  say  on  economics,  the  handling 
of  men,  accounting,  and  company  or- 
ganization. Students  should  be  taught 
to  give  some  attention  to  all  of  these 
matters.  Many  of  the  chapters  are 
concluded  by  a  paragraph  giving  a 
useful  summary — an  excellent  feature. 
The  best  of  books  covering  a  wide 
range  of  subjects  offers  many  oppor- 
tunities for  criticism  by  specialists,  but 
there  are  some  things  which  are  hard 
to  excuse.  Never  before  have  we  seen 
a  technical  book  containing  so  many 
evidences  of  general  carelessness  in  its 
preparation.  One  would  think  the 
proof  was  read  by  an  office  boy,  so 
numerous  are  typographical  errors. 
Many  of  the  figure  re*?rences  lead  the 
reader  on  a  wih'-ji  se  chase.  The 
climax  in  this  reap*  i  was  reached  on 
page  388,  when  reference  is  made  to 
Fig.  29  as  an  illustration  of  a  hand- 
reverberatory  roaster.     Fig.  29,  on  in- 


spection, proves  to  be  a  cut  of  a 
"tailings  sampler"  printed  upside  down. 
Hundreds  of  other  minor  errors  dis- 
traet  the  reader's  attention  like  a 
swarm  of  gnats.  Weightier  errors  are 
less  numerous.  Costs,  though  freely 
given,  are  sometimes  meaningless  be- 
cause the  date  is  not  given.  There  is 
a  tendency  throughout  the  book  to  de- 
scribe a  process  in  terms  of  the  prac- 
tice at  a  particular  plant  without  letting 
the  reader  know  that  the  description  is 
not  general.  The  capacities  of  ma- 
chines, analysis  of  materials,  and  other 
such  data  are  for  this  reason  usually 
expressed  within  much  too  narrow 
limits. 

In  other  ways  the  information  given 
would  be  improved  by  statement  in 
less  detail.  That  the  United  Eastern 
mill  cost  $133,539.09  is  no  doubt  in- 
teresting to  a  bookkeeper,  but  we 
cannot  refrain  from  the  thought  that 
possibly  one  of  the  carpenters  stole 
two  pounds  of  nails  to  build  his  chicken 
house  and  that  the  cost  should  really 
have  been  $133,538.98.  The  citing  of 
such  detailed  data  is  particularly  notice- 
able when  the  information  given  is 
not  up  to  date.  Porcupine  metallur- 
gists will  be  interested  to  hear  that  the 
Hollinger  mill  "treats  499  tons  of  $20 
ore  daily,  recovering  93  per  cent  of 
the  gold."  But  perhaps  we  are  giving 
undue  emphasis  to  these  details. 

After  all,  the  book  is  not  an  un- 
welcome addition  to  our  library,  and  we 
shall  no  doubt  find  it  valuable  many 
times  for  reference.  E.  H.  R. 

Battlefields    of    the    World    War.     By 

Major  Douglas  Johnson.  Cloth; 
pp.  648.  Oxford  University  Press, 
American  Branch,  New  York;  1921. 
Price,  $7. 

The  title  page  states  that  this  work 
is  a  study  in  military  geology.  As 
such,  it  would  be  difficult  to  overpraise 
the  masterly  and  patient  delineation  of 
surface  physiographic  and  geologic  fea- 
tures, the  influence  of  each  upon  mili- 
tary operations,  and  the  story  of  the 
military  operations  themselves  related 
from  the  physiographer's  point  of  view. 
The  book  is  a  history  of  military  opera- 
tions, and  in  so  far  may  be  classed  as 
a  systematic  history  of  the  operations 
on  the  several  battle  fronts  studied. 

Major  Johnson's  book  will  doubtless 
be  worthy  of  the  position  of  a  classic, 
as  a  basis  of  study  for  future  students; 
then  students  will  be,  first,  students  of 
military  science,  for  whom  the  book  is 
evidently  primarily  intended;  next,  per- 
haps, to  the  historian,  for  it  presents 
a  new  analysis  of  history;  and  hardly 
less,  perhaps,  to  the  physiographer 
himself,  who,  though  he  will  find  here 
no  treatise  on  physiography,  nor  any 
statement  of  new  findings  in  that 
science,  will  be  enlightened  and  in- 
structed by  the  revelation  of  the  vast 
influence  of  the  minor  wrinkles  of  the 
earth's  surface  on  the  destiny  of  man- 
kind, and  will  be  urged  to  a  closer 
scrutiny  of  them  and  their  origin. 

J.  E.  S. 


Technical  Papers 


Air-Lift  Pumping — Engineering  for 
Sept.  23  (35  Bedford  St.,  Strand,  Lon- 
don, W.C.  2,  England;  price,  Is.  4d.) 
contains  a  four-page  article  devoted  to 
theoretical  conditions  concerning  air- 
lift pumping  and  the  results  of  experi- 
ments made  with  a  view  to  ascertain- 
ing the  most  efficient  design  for  an  air- 
lift pump  for  lifting  acid  mine  liquors 
in  the  mine  of  San  Domingos,  in  the 
south  of  Portugal.  In  the  latter  part 
of  the  paper  the  installation  finally 
adopted  is  described,  and  lists  of  tests 
are  given  showing  that  it  is  quite  pos- 
sible to  get  pump  efficiencies  with  air 
lifts  of  between  60  and  70  per  cent. 

Keno  Hill,  Yukon — A  report  on  the 
silver-lead  ore  deposits  of  Keno  Hill,  in 
the  Mayo  district  of  the  Yukon,  forms- 
a  portion  of  the  Summary  Report  ( Part 
A)  of  the  Canadian  Geological  Survey, 
for  1920.  (Obtainable  on  request  to 
the  Survey  at  Ottawa.)  The  ores  are 
rich  and  the  veins  numerous,  but  their 
depth  is  problematical. 

Mineral  Fuels — "Part  II,  Mineral 
Fuels,"  has  recently  been  published  as 
Bulletin  716,  "Contributions  to  Eco- 
nomic Geology,"  by  the  U.S.  Geological 
Survey,  Washington,  D.  C;  obtain- 
able on  request.  The  issue  contains 
a  number  of  short  papers  describing 
areas  on  which  probably  no  other  re- 
port will  appear.  Maps  and  illustra- 
tions are  included.  Contents  are  as 
follows:  "Geology  of  Alamosa  Creek 
Valley,  Socorro  County,  N.  M.";  "The 
Upton-Thornton  Oil  Field,  Wyoming"; 
"The  Mule  Creek  Oil  Field,  Wyoming"; 
"Natural-gas  Resources  Available  to 
Dallas  and  Other  Cities  of  Central 
North  Texas";  "The  Lance  Creek  Oil 
and  Gas  Field,  Niobrara  County, 
Wyoming";  "Coal  in  Eastern  Idaho"; 
"Coal  in  the  Middle  and  Eastern  Parts  of 
San  Juan  County,  N.  M.";  and  "Char- 
acter of  Coal  in  the  Thomas  Bed  Near 
Harrison,  W.  Va." 

Oil  Shales — An  eighty-page  book  en- 
titled "Oil  Shales"  has  been  prepared 
by  H.  B.  Cronshaw,  and  is  published  by 
John  Murray,  Albermarle  St.  W.,  Lon- 
don; price,  5s.  net.  The  issue  was  pre- 
pared under  the  direction  of  the  Min- 
eral Resources  Committee  of  the  Im- 
perial Institute,  with  the  assistance  of 
the  scientific  and  technical  staff.  The 
contents  include  the  occurrences,  char- 
acters and  uses  of  oil  shales,  and 
sources  of  supply  in  the  British  Em- 
pire and  foreign  countries. 

Roasting  Furnace  Development  —  In 
Mining  and  Metallurgy  for  December 
(29  W.  39th  St.,  New  York;  price,  $1) 
Arthur  S.  Dwight  has  a  five-page  article 
on  the  evolution  of  mechanical  roasting 
in  which  is  described  some  of  the  early 
difficulties  of  hand  roasting  as  well  as  a 
few  comments  on  the  development  of 
the  O'Hara,  Brown,  Ropp,  Wethey, 
Spence,  McDougal,  Pearce,  Bruckner, 
H.  &  H.,  Godfrey,  and  Dwight-Lloyd 
furnaces. 
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Echoes  From  the  Fraternity 

SOCIETIES.  ADDRESSES,  AND   REPORTS 


Geological  Organizations  Meet  at  Amherst,  Mass. 

Society  of  Economic  Geologists.  Geological  Society  of  America, 

Mineralogical  Society  of  America,  l'aleonto'ogical  Society 

of  America  and  Association  of  State  Geologists 

Hold  Three  Days'  Session — New  Officers 

Elected — Summaries  of  Papers 


THE  SOCIETY  OF  ECONOMIC 
GEOLOGISTS  held  a  most  success- 
ful meeting  at  Amherst,  Mass.,  Dec.  28- 
30,  together  with  the  Geological  Society 
■of  America,  the  Mineralogical  Society 
of  America,  the  Paleontological  Society 
of  America,  the  Association  of  State 
Geologists,  and  other  organizations. 
The  following  officers  of  the  Society  of 
Economic  Geologists  were  elected  for 
1922:  President,  Waldemar  Lindgren; 
vice-president,  Ralph  Arnold;  new 
councillors,  James  F.  Kemp,  and  C.  K. 
I.oith.  Charles  Schuchert  was  elected 
president  of  the  Geological  Society  of 
America  for  1922. 

The  presidential  address  of  the  retir- 
ing president  of  the  Society  of 
Economic  Geologists,  Dr.  R.  A.  F.  Pen- 
rose, Jr.,  was  on  the  subject  "The 
Society  of  Economic  Geologists,  Its 
Sphere  and  Its  Future"  and  outlined  the 
scope  and  necessity  of  the  society,  its 
international  character,  and  the  growth 
of  the  profession  of  economic  geology. 
A  vote  of  thanks  was  given  to  Dr.  Pen- 
rose for  his  "energy,  devotion,  and 
wisdom  during  his  incumbency  as 
president." 

J.  E.  Spurr,  speaking  for  the  Com- 
mittee on  Political  and  Commercial 
Geology  of  the  society,  called  the  atten- 
tion of  members  to  the  work  which  is  in 
progress  under  the  auspices  of  the 
Mining  and  Metallurgical  Society  of 
America,  on  the  subject  of  a  national 
policy  for  the  efficient  management  of 
our  mineral  reserves.  A  motion  was  then 
carried  by  the  meeting  to  ask  the  secre- 
tary of  the  society  to  call  the  attention 
•of  each  member  to  the  importance  of  the 
subject,  and  ask  his  aid. 

Clear  Writing  Advocated 
Dr.  George  Otis  Smith,  Director  of 
the  U.  S.  Geological  Survey,  read  a 
paper  on  "Plain  Geology,"  which  em- 
"bodied  a  plea  for  the  use  of  plain 
English  and  the  elimination  of  complex 
and  unnecessarily  ponderous  terminol- 
ogy in  geologic  writing.  Many  amusing 
instances  were  given  where  the  transla- 
tion of  sonorous  terms  in  a  manuscript 
to  the  simple  equivalent,  revealed  be- 
"hind  the  term  only  an  insignificant 
thought. 

Dr.  Waldemar  Lindgren  read  an 
interesting  paper  by  himself  and  Prof. 
E.  S.  Bastin  on  "The  Geology  of  the 
Braden  Mine,  Chile."  At  the  Braden 
is  a  volcanic  chimney  or  pipe  some 
thousands  of  feet  in  diameter,  breaking 


andesite  porphyry.  The  ore 
deposits  occur  on  the  margin  of  the 
pipe,  fading  away  into  the  andesite. 
The  ores  are  predominantly  of  copper, 
with  much  tourmaline  in  the  gangue. 
A  high-temperature   deposit  very  near 


waldemar  lindgren 

the  surface  is  demonstrated.  The  com- 
mercial ores  of  copper  have  been  con- 
centrated from  this  early  mineraliza- 
tion by  descending  waters.  The  period 
of  enrichment  (chalcocitization)  was 
earlier  than  the  development  of  the 
present  mountainous  topography,  and 
the  enriched  zone  is  now  in  process  of 
destruction  by  the  active   erosion. 

Methods  of  Teaching  Economic 
Geology 

Prof.  E.  S.  Bastin  read  a  paper  on 
"Stressing  Economics  in  the  Teaching 
of  Economic  Geology."  The  relation  of 
ore  deposits,  their  distribution  and  ex- 
ploitation, to  commercial  and  political 
problems  and  policies  were  brought  out, 
as  was  the  need  of  including  these 
aspects  and  considerations  in  instruct- 
ing students  in  the  important  phases 
of  geology.  The  development  of  the 
knowledge  of  these  truths  under  the 
stimulus  of  the  World  War  was  touched 
upon,  and  the  growth  of  a  literature 
instanced  by  the  volumes  on  "Strategy 
of  Minerals"  edited  by  G.  O.  Smith, 
"Political  and  Commercial  Geology," 
edited  by  J.  E.   Spurr,  and  "The  Eco- 


"f    Geology"   b\ 
I.eith,   was    sketched   out. 
gate    production    of    minerals     in     the 
world  in  the  last   twenty-five  yeai 
probably  been  greater  than  in  all  pre 
vious    human    history.      Therefore,      in 
teaching  geology,  full  attention  should 
Ix    given  to  the  relation  of  minora!   re 
sources  to  mankind. 

A  series  of  interesting  and  cor 
tive  papers  on  the  general  subject  oi  oil 
production  were  presented,  by  Prof. 
Roswell  H.  Johnson,  Orren  W.  Skirvin, 
and  Robert  B.  Bossier.  Prof.  Johnson's 
paper  ("The  Oil  and  Gas  Section  of  the 
Course  in  Economic  Geology"),  n 
primarily  to  the  teaching  of  these  prob- 
lems to  students.  He  believed  that  a 
course  in  oil  geology  should  consider 
the  chief  supply  factors  governing 
value,  the  conditions  causing  financial 
losses  and  failures,  and  reserves.  Each 
of  these  divisions  was  analyzed  and  dis- 
cussed. Mr.  Skirvin's  paper  ("Experi- 
mental Study  of  the  Invasion  of  Oil  into 
a  Water- Wet  Sand") ,  discussed  the  rela- 
tion of  capillarity  to  the  invasion  by  oil 
or  water  of  a  sand,  and  showed  that  ex- 
periment had  demonstrated  that  in  such 
invasions  the  fluid  was  contained  in  the 
larger  pores,  so  that  the  role  of  capil- 
larity was  much  reduced  over  what  it 
was  currently  supposed  to  be.  Mr. 
Bossier's  paper  discussed  "Results  Ob- 
tained by  Improved  Methods  of  Extract- 
ing Petroleum."  The  processes  of  flood- 
ing as  conducted  in  the  Bradford  Pool 
were  discussed,  and  those  of  dewater- 
ing  in  the  Petroleum  Center-Oil  City 
region;  and  some  data  were  given  on 
ihe  Smith-Dunn  process.  The  principles 
underlying  these  methods  were  dis- 
cussed; and  also  the  effect  of  well  spac- 
ing per  acre  on  well  yield,  and  some  of 
the  various  methods  of  initiating  a 
flood. 

Prof.  L.  C.  Graton,  of  Harvard  Uni- 
versity, read  a  brief  paper  on  the 
"Probable  Origin  of  Certain  Vein 
Structures."  He  referred  to  "brecci- 
ated"  veins,  or  the  inclusion  of  angular 
rock  fragments  in  vein  material.  He 
believed  it  was  generally  held  that  these 
fragments  were  the  result  of  shearing 
or  dislocation  of  the  two  walls;  but  the 
phenomena  of  the  discharge  of  broken 
rock  fragments  into  mine  drifts  by 
spalling  —  in  the  lower  levels  of  the 
Calumet  and  Hecla  copper  mines — led 
him  to  question  whether  such  a  process 
might  not  take  place  in  vein  fissures 
also.  Reverting  to  the  theory  that  in 
certain  cases  vein  fissures  may  have 
been  held  open  by  the  pressure  of  the 
vein-forming  fluids,  he  queried  whether 
such  discharge  of  broken  rock  frag- 
ments might  not  take  place  also  under 
these  conditions,  at  a  certain  critical 
elevation,  with  decreasing  pressure  of 
overlying  rocks. 
Prof.  Waldemar  Lindgren,  of  the  Mas- 
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gtitute  of  Technology,  read 
two  short  papers.    One,  on  "A  Recent 

jit    in    Bolivia."    de- 
•    tufa    deposit    arouini    a    hot 
The  tufa  contains  much  barite 
and  manganese  oxide  (psilomelane)  and. 
what  is  very  unusual,  up  to  -  to  8  pel 
cent  of  tungsten,  probably  in  a  colloidal 
R  ithin   the   psilomelane.      Certain 
reins  in  the  vicinity  carrs 
tain   amount   of   the   tungsten    mineral 
hubnerite.  The  springs  have  a  moderate 
temperature,    and    are    a    mile    or    two 
[rom  important  tin  mines.     Prof. 
Lindgren   also   read   a   short   paper  on 
in  for  the  Terminology  of 
sits"  in  which  a  num- 
of    new    and    precise    terms,   mainly    of 
Greek    derivation,    were    proposed    for 
ore  deposits — such  terms  as  pyrometa- 
■.  nesothermal,  etc.     In  the  dis- 
opinion   differed  as  to   the  ad- 
vantage to  be  gained  by  further  nomen- 
clature. 

Ore  Deposits  of  Leadville,  Col. 

On  Thursday,  at  the  afternoon  ses- 
sion, G.  F.  Loughlin,  chief  of  the  Min- 
eral Resources  Division  of  the  U.  S. 
Geological  Survey  (who  is  at  the  final 
task  of  bringing  to  a  completion  the 
Leadville  monograph,  which  has  been 
in  course  of  preparation  for  nearly 
thirty  years,  first  by  S.  F.  Emmons, 
and  then  by  J.  D.  Irving),  presented  a 
very  interesting  paper  on  the  "Ore  De- 
posits of  Leadville,  Colorado."  Mr. 
Loughlin  pointed  out  that  previous  to 
the  heavy  post-mineral  faulting  at 
Leadville,  there  were  pre-mineral  re- 
verse faults  of  slight  magnitude,  as 
notably  instanced  in  the  Maid  fault,  dis- 
covered by  Spurr  in  1907,  and  its  prob- 
able extension,  the  Tucson  fault,  de- 
tected by  Leadville  engineers  in  1910. 
These  faults  have  served  as  channels 
for  the  ascending  ore-bearing  solutions, 
and  ore  deposition  has  taken  place 
ially  where  they  were  dammed 
back  by  difficultly  previous  layers,  such 
as  porphyry  sills,  etc.  Fissure  veins 
were  also  described,  passing  above  into 
bedded  replacement  deposits.  The  heavy 
post-mineral  faulting  was  outlined,  and 
finally  the  question  of  the  ore-reserves 
of  the  district  was  discussed. 

Replacement  Deposits  at 
homestake 

J.  J.  Runner  read  a  most  suggestive 
paper  on  "The  Gold-Bearing  Comming- 
tonite  Schists  of  the  Black  Hills."  The 
gold  ores  of  the  Black  Hills  occur 
largely  in  this  folded  bed  of  cumming- 
tonite  schist,  which  is  a  replaced  mag- 
nesian  limestone.  Tourmaline  is  a  fre- 
quent gangue  mineral  of  the  ores,  which 
are  referred,  by  Mr.  Runner,  to  a  mag- 
matic  origin,  and  believed  to  be  part  of 
the  phenomena  attending  the  intrusion 
of  the  nearby  Harney  Peak  granite. 
Mr.  Runner's  description  indicated  that 
the  Homestake  gold  ores  are  high-tem- 
perature replacement  deposits  of  mag- 
matic  affiliations. 

W.  C.  Bowen,  in  a  paper  entitled 
"Petrographic  Notes  on  the  Franklin, 
N*.  J.,  Zinc  Ores,"  dealt  with  the  prob- 
lem  of  the  genesis  of  these  most  puz- 


zling   deposits.      Bis    results    militated  by  A.  M.  Bateman,  editor  of  Economic 

against   the  theory   that   these  deposits  Geology;  T.  L.  Watson.  State  Geologist 

have  been  altered  by  pressure  and  heat  of  Georgia,  presented  a  paper  on  "Ge- 

from  some  original,  probably  sulphide,  ology  of  the  Virginia  Emery  Deposit"; 

form.    Discussion    revealed,    however,   a  and  R.  \V.  Stone  of  the  U.  S.  Geological 

wide  divergence  of  opinion  as  to  this  Survey  discussed  "The  Domestic  Mag- 

problem.  nesite  Industry   in   1921." 

Prof.  E.   S.  Bastin  read  a  paper  on        The  retiring  president  of  the  Geologi- 

"Primary     Native    Silver    Ores    Near  cal    Society    of   America,    Prof.    J.    F. 

Wickenburg,  Ariz.,   and  Their  Bearing  Kemp,  took  for  his  theme  the  growth 

on   the   Genesis  of  the  Silver  Ores  of  of  the  present  almost  universally  held 

Cobalt,    Ontario."      The    Monte    Cristo  magmatic  theory  of  ore  deposition,  and 

mine  at  Wickenburg  contains  rich  ores  traced  its  development,  largely  through 

in  which  native  silver  is  associated  with  the  studies  and  writings  of  Kemp,  Lind- 

cobalt  and  nickel  arsenides.     Study  of  gren,  Spurr,  and  other  investigators,  to 

polished  ore  specimens  shows  that  the  its  present  general  acceptance. 
native  silver,  which  is  the  dominant 
silver  mineral,  is  wholly  primary.  This 
instance  strengthens  the  belief  that  the 
silver  of  Cobalt  also  is  primary, 
as  has  been  held  by  several  writers, 
although  the  earlier  view  was  that  these 
were  secondary,  and  the  result  of  altera- 
tion of  surface  waters. 


Tri-State  Branch  of  American 
Zinc  Institute  Elects  Officers 

John  W.  Newton,  of  Miami,  Okla., 
manager  of  the  Commerce  Mining  & 
Royalty  Co.'s  properties  in  Oklahoma, 
was  chosen  president  of  the  Tri-State 
Continuous  Mapping  Plan  Advocated  branch  of  the  American  Zinc  Institute 
F.  W.  De  Wolf,  State  Geologist  of  for  the  coming  year  by  the  recently 
Illinois,  read  a  paper  on  "The  Need  of  elected  board  of  directors.  D.  F.  Haley 
Expediting  Topographic  Mapping  of  and  E.  Elam  Hall  were  chosen  vice- 
the  United  States."  He  called  atten-  presidents,  and  Richard  Jenkins,  secre- 
tion to  the  economy  resulting  from  the    tary-treasurer. 

use  of  topographic  maps  in  the  prose-  Mr.  Newton  has  had  wide  experience 
cution  of  public  works,  such  as  road-  in  the  Tri-State  field.  He  succeeds  A. 
building,  drainage,  municipal  water  sup-  M.  Gaines,  manager  of  the  Kanok  Metal 
ply,  irrigation  and  other  public  engi-  Co.,  who  was  not  a  candidate  for  re- 
neering  projects;  and  pleaded  that  the  election.  Mr.  Haley  is  manager  for  the 
program  of  the  U.  S.  Geological  Survey  Chanute  Spelter  Co.,  a  subsidiary  of 
in  completing  its  topographic  map  of  the  American  Metal  Co.,  and  Mr.  Hall 
the  United  States  should  be  assisted  as  is  manager  for  the  Service  Belt  Co.  and 
much  as  possible.  For  this  purpose  the  an  ore  buyer  for  the  Athletic  Smelting 
Temple  bill  has  been  introduced  into  &  Refining  Co.  Mr.  Jenkins  has  been 
Congress,  providing  for  a  continuous  secretary  of  the  organization  since  it 
program  sufficient  to  map  the  country  was  started  and  is  given  credit  for  a 
in  about  twenty  years.  Every  effort  large  portion  of  the  success  that  it  has 
should  be  made  to  offset  the  expected    achieved. 


economy  plea  by  the  proof  that  it  will 
be  truer  economy  to  hurry  the  work. 
On  the  conclusion  of  Mr.  De  Wolf's 
talk,  a  motion  was  passed  by  the  meet- 


The  following  committees  were  named 
by  the  new  president  for  the  coming 
year:  Roads— Charles  Wells,  C.  E.  Hall. 
M.   W.    Latimer,  F.   N.   Bendelari,  and 


ing,  asking  the  secretary  of  the  society  F.  C.  Wallower;  hospital — A.  M.  Gaines, 

to    call    the    attention    of    members    to  M.  F.   Owen,   and   W.   H.   Trapp;    pro- 

this  matter.  gram — P.    R.    Coldren,    H.    B.    Cobban, 

At  the  Friday   (Dec.  30)   meeting  of  M.  W.  Latimer,  D.  F.  Haley,  and  J.  G. 

the  society,  an  interesting   paper  was  Horgan.       Other    committees     will    be 


presented  by  M.  E.  Hurst  on  "A  Study 
of  the  Supergene  Processes  at  Neihart, 
Mont."  This  rather  cryptic  title  pre- 
ceded a  clear  demonstration  of  the  pri- 
mary origin  of  the  rich  silver  mineral 
polybasite  at  Neihart.  Discussion 
brought  out  the  growing  perception  of 
the  error  indulged  in  by  many  geolo- 
gists that  rich  silver  sulphides  were 
necessarily  secondary,  and  due  to  sec- 
ondary enrichment,  although  Spurr  had 
early  shown  that  at  Aspen  the  poly- 
basite was  primary,  and  that  rich  pri- 
mary silver  sulphides  (including  poly- 
basite) were  more  important  at  Tono- 
pah  than  the  secondary  silver  sulphides, 
a  conclusion  which  was  afterward 
checked  up  by  Bastin 


named   later. 


New  Mines  Experiment  Station 
at  Minneapolis 

Ground  was  broken  for  the  new  Mines 
Experiment  Station  of  the  University  of 
Minnesota  and  the  North  Central  Ex- 
perimental Station  of  the  U.  S.  Bureau 
of  Mines  on  Dec.  17.  This  will  be, 
without  exception,  the  best  laboratory 
in  the  world  for  the  study  of  iron  and 
manganese  ores.  The  building  is  of 
factory  type  construction,  and  no  pains 
have  been  spared  in  making  it  con- 
venient and  flexible.  It  is  not  in  the 
The  discussion    least   ornate    or    elaborate,   but    is    de- 


further  showed  that  this  common  error 
was  being  corrected  largely  by  the  work 
of  students  of  ores  under  the  micro- 
scope. 

H.  C.  Boydell  described  "Some  Etch- 
ing Tests  on  Pyrrhotite";  an  interest- 
ing paper  by  Sydney  H.  Ball  was  given 


signed  for  the  purpose  of  furnishing 
suitable  laboratories  that  will  not  be- 
come antiquated  as  time  advances.  C. 
H.  Johnston,  of  St.  Paul,  Minn.,  is  the 
architect.  The  entire  building  and 
mechanical  equipment  will  cost  approxi- 
mately $300,000,  $20,000  additional  b°- 
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ing  available  tor  laboratory  apparatus 
and  equipment.  The  general  arrange- 
ment includes  laboratories,  *  ■  1 1  \  > 
bins,  ami  sampling,  screening,  and 
crushing  machinery.  A  ten-ton  elevator 
connects  all  floors.  The  genera]  con- 
struction is  brick  and  concrete,  steel 
and  slate  roofs,  and  concrete  and  as 
phalt  mastic  floors.  The  mechanical 
equipment  includes  high-  and  low-pres 
sure  steam  lines,  high-  and  low-pres 
sure  air  lines,  high-  and  low-vacuum 
lines  and  pumps,  and  the  building  is 
provided  throughout  with  gas  and  elec- 
tricity. 


men  you  Should 
know  about 


Society  meetings 
announced 


Duty  on  Crude  Oils  Decried  by 
Fertilizer  Interests 

Every  effort  has  been  made  by  the 
fertilizer  industry  to  impress  on  the 
Senate  Finance  Committee  its  conten- 
tion that  the  movement  for  a  duty  on 
crude  oils  is  inspired  by  the  producers 
of  the  Midcontinental  fields  and  that 
these  oil  producers  would  not  be  able 
to  extend  their  market  greatly,  even  if 
they  were  granted  the  rate  of  duty 
which  they  are  asking.  On  the  other 
hand,  it  is  contended  that  such  a  duty 
would  add  materially  to  the  costs  of 
preparing  fertilizers  and  in  that  way 
affect  the  general  prosperity  by  dis- 
couraging further   their  use. 

C.  H.  MacDowell,  the  president  of  the 
National  Fertilizer  Association,  pointed 
out  to  the  committee  that  during  the 
past  season  there  was  a  decline  of  50 
per  cent  in  the  use  of  fertilizers.  This, 
he  pointed  out,  means  a  primary  loss 
of  2,000,000  tons  of  freight  to  the  rail- 
roads in  the  South  alone,  to  say  noth- 
ing of  the  potential  crop  tonnage,  which 
such  a  quantity  of  fertilizers  would 
develop. 

A  duty  on  oil,  it  was  declared,  not 
only  affects  costs  through  increasing 
the  amount  necessary  to  pay  for  fuel 
at  fertilizer  plants,  but  it  adds  to  the 
cost  of  phosphate  rock,  as  oil  is  used 
as  fuel  by  companies  conducting  phos- 
pate  operations. 

Introduction  of  fuel  oil  in  industry, 
said  Mr.  MacDowell,  greatly  stimu- 
lated the  use  of  Mexican  oil,  to  the  ad- 
vantage of  both  producers  and  con- 
sumers, but  since  the  heavy  crude  of 
Mexico  is  much  better  adapted  for  fuel 
purposes  than  is  the  lighter  and  better 
quality  oil  of  the  Midcontinental  field, 
it  is  certain  that  this  business  can  not 
b<^  acquired  by  the  midcontinent  pro- 
ducers. He  expressed  the  opinion  that 
the  present  demand  for  a  duty  on  crude 
oil  arises  from  the  fact  that  the  gen- 
eral industrial  depression  has  caused  a 
decrease  in  the  consumption  of  domestic 
oil.  The  period  of  depression  is  pass- 
ing and  Mr.  MacDowell  tells  the  Fi- 
nance Committee  that  unquestionably 
the  oil  industry  shortly  will  regain  the 
position  it  occupied  not  more  than  a 
year  ago,  when  demand  exceeded  sup- 
ply, and  when  there  was  no  point  or 
purpose  in  having  a  tariff  imposed  on 
imports. 


Charles   Stewart,   ex-Premier   of   Al- 
berta,  has   been   appointed   Minister  of 
the  Interior  and  of  Mines  in  the  new 
lian  governmi  ai 

.1.   II.   Stovel,   mining  superintendent 
tor  the   E.   J,   Longyear  Co.,  has  been 
made   manager   of  the   mining 
ment,  effective  Jan.   1. 

A.  \\  .  Ambrose,  chief  petroleum 
technologist  of  the  Bureau  of  .Mines,  is 
making  a  short  field  trip  to  California, 
in  connection  with  the  oil  leasing  work. 

.!.  A.  Campbell,  former  M.  P.  for 
Nelson,  Manitoba,  has  been  appointed 
acting  Commissioner  of  Northern 
Manitoba  in  place  of  R.  C.  Wallace, 
who  has  retired  from  the  position. 

Francis  C.  Lincoln,  director  of  the 
Mackay  School  of  Mines,  and  S.  C. 
<.ind.  superintendent  of  the  U.  S. 
Bureau  of  Mines  experiment  station, 
of  Reno,  are  inspecting  the  mines  of 
southern  Nevada. 

H.  H.  Hill,  superintendent  of  the 
petroleum  experiment  station,  Bartles- 
ville,  Okla.,  is  in  Washington  .  at  the 
present  time,  obtaining  information  re- 
lating to  the  investigation  which  he 
is  conducting  with  F.  B.  Tough  con- 
cerning the  price  for  Salt  Creek,  Wyo., 
crude  oil. 

Edwin  Higgins  was  elected  president 
of  the  California  Metal  and  Mineral 
Producers  Association  for  the  ensuing 
year  at  a  meeting  of  the  Board  of 
Directors  held  Dec.  28.  Other  officers 
elected  were  as  follows.  W.  J.  Loring, 
first  vice-president;  P.  C.  Knapp,  sec- 
ond vice-president;  W.  G.  Devereux, 
third  vice-president;  and  Rober  I.  Kerr, 
sec  retary-treasurer . 

H.  F.  Mason  has  resigned  as  petro- 
leum economist  of  the  U.  S.  Bureau 
of  Mines.  Mr.  Mason  inaugurated 
some  three  years  ago  the  compilation 
of  the  bureau's  monthly  statistics  of 
the  production  and  consumption  of  the 
various  refined  petroleum  products,  and 
has  built  up  this  work  to  its  present 
state  of  efficiency.  He  is  leaving  the 
Federal  service  to  accept  a  position 
with  the  American  Republics  Corpora- 
tion in  New  York.  His  successor  will 
probably  be  Harvey  J.  Lowe,  of 
Houston,  Tex.,  now  an  engineer  with 
the  Humble  Oil  and  Refining  Co.  Mr. 
Lowe  has  been  associated  with  various 
branches  of  the  oil  business  for  a 
number  of  years  and  was  formerly  pur- 
chasing agent  for  the  Oil  Issues  Co. 

Mining  and  metallurgical  engineers 
visiting  New  York  City  last  week  in- 
cluded: M.  H.  Bissell,  Bryn  Mawr, 
Pa.;  R.  G.  Hall,  Namtu,  Burma;  W.  A. 
Waldschmidt,  Cambridge,  Mass.;  K.  S. 
Twitchell,  Estanbas,  Portugal;  Chester 
A.  Fulton,  Baltimore,  Md.;  E.  N.  Cooper, 
Jr.,  Camp  Hill,  Pa.;  and  A.  D.  Harvey. 
Merrick,  N.  Y. 


\.  v»    JTorli  Section  of   A.  I.  M.  E.  will 
hold   the  Januarj    meeting   on  .Ian.   1 1 

Machinery  Club,  50 
following  the  regular  informal  dinnei 

The  subject  of  the  evening  will  be 
"Compulsory  Licensing  of  Mining  En 
gineers,"  the  speakers  being  K  I: 
Gottsberger  and  F.  T.  Rubidge. 

American      Electrochemical      Societj 
will  hold  its  spring  i     Balti 

more,   Md.,   April 

are  being  made  for   tl 

connection   with   this   meeting, 
lows:       Electric     furnace     east     iron; 
gases  of  the  electrochemical  industries, 
and    electromotive    chemi 


OBITUARY 


Leonard  Whitney,  assistant  superin- 
tendent of  the  Katherine  mine,  at 
Katherine,  Mohave  County,  Ariz.,  was 
killed  by  the  bursting  of  an  18,000  lb. 
flywheel  of  a  new  hoisting  installation 
which  had  just  been  put  in  operation. 
Mr.  Whitney  was  a  former  officer  of 
the  331st  Infantry,  from   Illinois. 

John  Ross,  mining  engineer  of  more 
than  30  years'  experience  on  the 
Mother  lode  of  Nevada,  died  on  Dec. 
25  in  Sparks,  Nev.  Mr.  Ross  was 
active  for  years  in  the  development  of 
the  Keystone  and  Mahoney  mines,  and 
was  also  one  of  the  principal  devel- 
opers of  the  famous  Unionville  proper- 
ties. 

Charles  F.  Jennings,  for  14  years 
purchasing  agent  of  the  Utah  Copper 
Co.,  died  at  Salt  Lake  City,  Dec.  27, 
following  an  operation.  Mr.  Jennings 
was  born  at  Laramie,  Wyo.,  in  1873, 
and  received  his  education  in  the 
public  schools  and  university  of  that 
state.  He  came  to  Utah  in  1897  and 
became  a  member  of  the  purchasing 
department  of  the  Oregon  Short  Line 
R.R.  in  which  capacity  he  remained 
until  1907,  when  he  joined  the  staff  of 
the  Utah  Copper  Co. 

De  Bermiere  Whitaker,  vice-president 
and  general  manager  of  the  Bethlehem 
Mines  Co.,  a  subsidiary  of  the  Bethlehem 
Steel  Co.,  died  on  Dec.  25  at  Santiago, 
Cuba.  Mr.  Whitaker,  who  was  fifty- 
two  years  old,  was  born  in  Enfield. 
N.  C,  the  son  of  the  late  Judge  Spier 
Whitaker,  and  was  educated  at  the 
University  of  North  Carolina.  He  went 
to  Santiago  in  1898  as  chemist  of  the 
Spanish-American  Iron  Co..  and  later 
became  superintendent  of  the  Juragua 
Iron  Co.  He  was  placed  in  charge  of 
the  consolidation  of  the  two  concerns 
when  they  were  merged  under  Bethle- 
hem control. 
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Leading  Events 


Announcement  during  the  week  that  Anaconda.  Butte 
;>erior  and  Tuolumne  would  resume  production  in 
the  near  future  was  at  once  the  most  important  and 
most  cheering  event  in  many  months.  Other  companies 
joined  with  them  in  effecting  a  reduction  in  wages. 
Men  are  reported  to  be  flocking  into  Butt. 

Anaconda  in  the  same  week  is  said  to  have  received 
its  first  order  for  the  new  copper  shingles  that  it  pro- 
turn  out  in  quantity. 

Stockholders  of  the  Ray-Hercules  Copper  Co.,  which 


controls  the  Arizona  Hercules  company  against  which 
the  Empire  Trust  Co.  recently  secured  a  judgment,  have 
been  advised  of  a  plan  for  reorganizing  the  company. 
The  old  stock  will  be  wiped  out,  it  is  said. 

A  wage  reduction  of  about  50c.  per  shift  has  been 
announced  by  the  Hollinger,  Dome  and  Mclntyre  com- 
panies at  Porcupine,  Ont. 

The  trial  of  the  Iron  Cap-Arizona  Commercial  apex 
suit  has  ended.  The  decision,  it  is  expected,  will  not  be 
handed  down  for  some  time. 


Three  Companies  Will  Resume 

Production  at  Butte 

Anaconda  To  Have  Output  of  5,000,000 

Pounds  Copper  Monthly  by  Feb.  15 
— All  Wages  Reduced 

Ir  was  officially  announced  in  Butte, 
Mont.,  on  Dec.  29  that  the  Anaconda 
lopper  Mining  Co.,  the  Butte  &  Superior 
Mining  Co.  and  the  Tuolumne  Copper 
Mining  Co.  would  start  work  Jan.  10 
preparatory"  to  resuming  production. 
Anaconda  officials  explained  on  Jan.  2 
that  four  of  the  company's  larger  mines 
would  resume  Jan.  16  and  that  by  Feb. 
15  thev  hoped  to  have  production  under 
way  at  the  rate  of  5,000,000  lb.  of 
copper  monthly,  or  approximately  20 
per  cent  of  a  normal  of  25,000,00  I  lb. 

Butte  &  Superior,  it  was  said,  ex- 
pected to  start  shipping  zinc  concen- 
trates within  a  few  days  from  its  stock 
pile  to  Anaconda's  electrolytic  plant  at 
Great  Falls  and  would  start  its  Black 
Rock  concentrator  by  Jan.  10  or  Jan. 
15.  The  same  company  also  announced 
that  it  would  gradually  increase  its 
working  force  to  1,000  men. 

Anaconda's  zinc  plant  at  Great  Falls 
and  the  arsenic  plant  at  the  Washoe 
reduction  works  have  already  resumed. 
It  was  said  that  the  Washoe  smelter 
would  probably  start  on  a  limited  scale 
during  the  first  week  of  the  year. 

All  companies  in  the  district  have 
joined  in  an  agreement  to  make  a  hori- 
zontal wage  cut  in  all  classes  of  mine, 
mill  and  smelter  labor  of  50c.  per  shift, 
making  $4.25  the  basic  wage  for  miners. 
Men  are  said  to  be  flocking  back  to 
Butte  but  most  of  them  are  inexperi- 
enced so  that  in  any  case  it  will  be 
some  time  before  production  can  be  re- 
sumed at  capacity.  Mine  forces  in  the 
Butte  district  will  be  increased  gradu- 
ally up  to  10,000  men  and  men  are 
being  put  on  as  fast  as  they  apply. 

The  East  Helena  plant  of  the  Ameri- 
can Smelting  &  Refining  Co.  will  treat 
residue?  from  Anaconda's  zinc  plant 
under  arrangements  recently  concluded, 
which  will  necessitate  additional  fur- 
nace capacity.  It  is  expected  that  an 
additional  furnace  will  be  started  soon. 


Porcupine  Mining  Companies 
Cut  Wages  Jan.  1 

Hollinger,    Dome    and    Mclntyre     An- 
nounce Decreases   Equivalent  to 
50c.  Per  Shift 

One  of  the  most  important  events  of 
the  Porcupine  camp  in  Ontario  during 
the  past  year  was  the  recent  posting 
of  notices  by  the  Dome,  Mclntyre  and 
Hollinger  companies  that  commencing 
Jan.  1  wages  would  be  reduced  6c.  an 
hour,  or  approximately  50c.  per  day. 
This  will  give  drill  runners  $4.75  per 
hich  is  25  cents  higher  than  the 
Ccbalt  scale.  To  date  only  one  mine 
in  Kirkland  has  posted  a  cut  in  wages, 
but  in  view  of  the  action  at  the  Porcu- 
pine mines  there  is  no  doubt  that  a 
general  cut  will,  very  shortly,  be  put 
into  effect  in  Kirkland. 

The  effect  of  this  action  will  be  wide- 
spread. Not  only  will  it  permit  the 
mining  of  lower-grade  ore  in  both  Kirk- 
land and  Porcupine,  but  it  will  be  a 
material  inducement  to  go  ahead  with 
the  opening  up  of  new  properties.  One 
of  the  deterrent  factors  in  the  develop- 
ing of  prospects  has  been  the  high 
wages  which  had  to  be  paid.  Taking 
into  consideration  the  boarding  houses, 
which  inevitable  show  a  loss  on  small 
operations,  the  daily  cost  for  miners 
would  run  from  $5.50  to  $6. 


Freight  Rates  on  Lead  Bullion 

Lowered 

Effects  Product  Shipped  From  Tacoma, 

Kellogg,  Northport,  and  Montana 

Smelters 

New  freight  rates  have  been  an- 
nounced on  lead  bullion  and  other 
smelter  products  from  Tacoma,  Kel- 
logg, Xorthport  and  Montana  smelting 
pionts,  effective  as  from  Jan.  5,  1922. 
The  rates  have  been  approved  by  the 
Interstate  Commerce  Commission  and 
are  as  follows:  To  Pittsburgh,  $13.25; 
Cleveland,  $13.25;  Indianapolis,  $12.75; 
Chicago,  $12;  St.  Louis,  $11.40;  Kansas 
City  and  Omaha,  $10.80;  St.  Paul,  Min- 
neapolis and  Duluth,  $9. 


Plan  To  Reorganize  Ray  Hercules 
Before  Stockholders 

Old   Stock  Wiped   Out — New  Company 

To  Be  Called  Ray  Hercules  Mines, 

Inc. — Robert   Linton   in   Charge 

A  plan  for  reorganizing  the  Ray 
Hercules  Copper  Co.  has  been  put  be- 
fore the  company's  stockholders.  The 
Empire  Trust  Co.,  of  New  York,  re- 
cently took  judgment  by  default  in  its 
foreclosure  suit  against  the  Arizona 
Hercules  Copper  Co.,  controlled  by  Ray 
Hercules,  the  amount  being  over 
$3,577,000.  The  new  company  will  be 
known  as  the  Ray  Hercules  Mines,  Inc., 
and  will  have  an  authorized  capital  of 
$1,000,000  first  mortgage  6  per  cent 
bonds  and  1,200,000  shares  of  stock  of 
$5  par  value. 

Creditors  of  the  present  company 
and  those  directors  who  advanced  the 
company  money  to  complete  construc- 
tion and  development,  aggregating  $2,- 
287,562,  are  to  be  given  $1,000,000  in 
first  mortgage  6  per  cent  bonds  and 
250,000  shares  of  stock  in  the  reorgan- 
ized company. 

It  is  said  to  be  impossible  to  avoid 
wiping  out  the  present  stock  of  Ray 
Hercules,  of  which  about  1,500,000 
shares  are  outstanding,  but  the  holders 
will  be  offered  750,000  shares  of  new 
stock  of  $5  par  on  cancelation  and  sur- 
render of  their  present  stock  in  the 
ratio  of  one  new  share  for  every  two 
shares  now  held  at  $1  per  share  on  or 
before  Jan.  31,  1922. 

Proceeds  of  these  750,000  shares  of 
stock,  up  to  the  amount  of  $500,000,  is 
to  be  placed  in  the  treasury  of  the  new 
company  for  working  capital  and,  after 
$500,000  has  been  so  provided,  not  more 
than  $200,000  of  such  funds  is  to  be 
applied  to  the  payment  of  the  old  com- 
pany's notes  to  enable  the  creditors  to 
liquidate  an  equal  amount  of  indebted- 
ness guaranteed  by  them.  If  sufficient 
stock  for  these  purposes  is  not  sub- 
scribed for,  the  creditors  reserve  the 
right  to  purchase  from  the  treasury  of 
the  new  company  at  $2  per  share  suf- 
ficient of  the  unsubscribed  stock   (but 
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not  more  than  L00,000  shares)  to  liqui- 
date this  indebtedness  of  $200,000.  Any 
portion  of  the  750,000  shares  not  so 
taken  by  the  stockholders  of  the  old 
company  at  $1  per  share  or  by  the 
creditors  at  $2  per  share  may  be  dis- 
posed of  for  corporate  purposes  at  the 
discretion  of  the  directors  of  the  nev 
company. 

The  remaining  200,000  shares  of  the 
authorized  capital  of  the  now  companj 
will  be  held  in  the  treasury  for  con- 
version of  the  bonds  at  $5  per  share. 

Robert  Linton,  president  of  North 
Butte,  is  managing  director  of  the  com- 
pany. Mr.  Linton  estimates  the  ore  indi- 
cated by  churn  drilling  and  underground 
work,  in  ground  wholly  or  partially  de- 
veloped, to  be  3,916,000  tons  averaging 
2.42  per  cent  copper.  From  this  has 
been  mined  172,000  tons  of  ore  aver- 
aging 2.20  per  cent  copper,  leaving 
the  net  available  ore  3,744,000  dry  tons 
averaging  2.43  per  cent  copper. 


Spain  Gives  Up  Control  of  Mines 
at  Almaden 


Madrid,  Jan.  2 — A  statement  issued 
by  the  Ministry  of  Finance  announces 
that  the  contract  concluded  with  a  Lon- 
don firm  for  the  sale  of  quicksilver  from 
the  Government  owned  Almaden  and 
Arrayanes  mines  lapsed  on  Dec.  31.  The 
board  of  management  of  the  two  mines 
alone  will  henceforth  control  the  sale 
and  have  full  powers  to  conclude  agree- 
ments with  other  centers  producing 
quicksilver  at  the  minimum  price  for  a 
period  not  exceeding  six  months. 


Japan  Maintains  Connections 
With  Siberia 

Yokohama,  Dec.  10 — For  the  first 
time  in  history,  communication  will  be 
kept  up  this  winter  between  the  main 
island  of  Japan  and  the  port  of  De 
Castri,  on  the  Siberian  mainland,  800 
miles  north  of  Vladivostok,  and  oppo- 
site the  north  end  of  the  island  of 
Sakhalin. 

The  "Otomaru,"  a  Japanese  naval 
ice-breaker,  will  be  kept  in  regular 
service  betwen  Aomori,  Japan,  and  the 
ports  of  Alexandrovsk  (Sakhalin),  and 
De  Castri.  From  De  Castri,  the  Japa- 
nese will  maintain  sledge  service  100 
miles  further  north  to  Nikolaievsk,  at 
the  mouth  of  the  Amur  River. 

Nikolaievsk  was  the  seat  of  the  mas- 
sacre of  Japanese  subjects  in  May, 
1920,  and  the  maintaining  of  the  winter 
service  will  effectually  prevent  any  re- 
currence of  such  an  event. 


Temiskaming  Laboratories'  Work 
To  Be  Continued 

The  Minister  of  Mines  has  announced 
that  operations  will  be  continued  at  the 
Temiskaming  Testing  Laboratories  in 
Cobalt.  This  plant  was  taken  over  by 
the  Government  more  than  a  year  ago, 
and  is  a  combined  sampling  and  assay 
office.  It  has  been  of  great  benefit  to 
the  Cobalt  companies,  as  it  is  the  only 
sampler  in  Cobalt  for  high  grade  ores. 


New  Diamond  Field  Opened 

in  British  Guiana 

Promising  Ana  Opened  »n  Kurupung 

liner — Washers  I'ruducing  10(1  lo 

200  Carata  Per  Day— Run 

Follows    lo    Idstrict 

Georgetown,  Nov,  16. — Early  in  Oc- 
tober, 1921,  neWB  began  to  filter  down 
i"  Georgetown,  from  the  interior,  of  a 
new  area  of  very  promising  diamond 
territory,  that  had  been  opened  up  on 
the    Kurupung,    a    branch    of   the    Ma- 

iMini  River.  Largely  owing  to  unem- 
ployment on  the  coast  lands,  caused  by 


.il    Mew    buj  I  I 
that   there   are    now  •  •!    huy- 

era  pun  getown. 

I  her  hard  to  asi  ei  tain  '  hi 

n    carried  on 

i"  tween  I  hi    Ind  ■■.  Idu 
and    thi  bringing    down    the 

stones.      Pa  I  or    "run    of 

mine"  have  been  Bold  at  from  $10  to 
$25  a  carat,  while  selected  stones  have 
brought  from  $40  to  $60  per  carat,  it  is 
aid. 
I  In  Customs  reports  give  79,733 
carats  of  diamonds  exported  this  year 
up  to   Nov.   10  as   against   19,175   ex- 


XEW   DIAMOND  REGION  OPENED   IN  BRITISH  GUIANA 


the  slump  in  both  the  6Ugar  and  rice 
markets,  a  rush  for  the  new  field  na- 
turally followed. 

The  latest  reports  received  are  that 
the  Kurupung  is  proving  a  bonanza  and 
washers  are  already  returning  to  town 
with  the  first  stones  from  the  new  area. 
According  to  these  early  arrivals,  single 
washers  are  producing  from  100  to 
200  carats  per  day.  Men  from  the 
adjoining  gold  and  diamond  fields, 
Meamu,  Perenong,  Eping  and  Sarana- 
mue  have  abandoned  their  old  claims 
and  rushed  to  the  new  district.  It  is 
estimated  that  at  least  8,000  men  are 
now  working  along  the  Kurupung  and 
the  Government  has  taken  steps  to  po- 
lice the  new  camps. 

A  new  record  stone,  weighing  29* 
carats,  has  been  found  and  is  now 
being  brought  down  to  Georgetown. 
The  previous  record  stone  was  the 
"Gushway"  diamond,  weighing  27£ 
carats,  found  several  years  ago,  which 
was  noted  owing  to  the  amount  of  liti- 
gation which  it  produced. 


luring  the  same  period  of  last 
year. 

The  diamond  fields  of  the  colony  are 
being  worked  almost  entirely  by  the 
native  black,  as  the  difficulties  of  ac- 
cess and  the  health  conditions  have  dis- 
couraged organized  capital  from  enter- 
ing the  industry.  The  transporting  of 
supplies  to  the  new  district  will  un- 
doubtedly be  the  controlling  factor  in 
its  development.  It  takes  from  two  to 
three  weeks  to  haul  boats  carrying  sup- 
plies up  the  rapids  of  the  Mazaruni 
to  the  mouth  of  the  Kurupung  and  at 
this  slow  rate  the  amount  of  stores 
that  can  be  taken  in  by  a  boat  crew  is 
comparatively  small. 


Metallurgical  School  Started 

at  Jamshedpur 
Bombay,  Dec.  2 — The  Tata  Iron  & 
Steel  Co.  is  opening  a  metallurgical 
school  at  Jamshedpur  with  the  object  of 
training  young  men  to  take  the  place 
of  imported  labor  at  the  furnaces. 
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laaconda  Geta  First  Order 
for  Copper  Shingles 

w  tahoe    Foundrj    Superintendent    Do- 

-  \<«  Produd — Companj  Now 
in  Market,  It  Is  Announced 

nv  a   B.  Kara 

The  Anaconda  Copper  Mining  Co.  Has 

-  tirst  order  for  cop- 
per shingles  and  from  the  number  of 
inquiries  being  made  enthusiasm  is  run- 
ning high  as  to  the  outlook  for  this 
venture  of  the  company.  John  Gillie, 
manager   of    Anaconda's    mines,   in    an 

-  to  the  board  of  directors  of  the 
Butte  Chamber  of  Commerce,  said  that 
if  the  market  for  these  shingles  meas- 
ured up  to  what  they  expected,  half  of 
the  copper  production  of  the  whole 
country  would  be  utilized  in  their  manu- 
facture. Formal  announcement  was 
n.ade  that  the  Anaconda  now  is  in  the 
market  and  is  ready  to  supply  the  trade 
with  either  copper  or  zinc  shingles. 

Harold  Blake,  superintendent  of  the 
foundry  department  of  the  Washoe 
smelters,  in  the  course  of  an  address 
to  the  chamber,  submitted  interesting 
figures  pertaining  to  this  latest  prod- 
uct of  the  Anaconda,  stating  that  the 
initial  cost  of  copper  shingles  over 
wooden  was  only  about  twice  that  for 
the  wooden  article,  but  when  it  was 
taken  into  consideration  that  the  life 
of  the  wooden  shingle  averaged  only 
about  ten  years  while  that  of  the  cop- 


per    was    100    years,    or    really    as    long 

as  the  foundation  of  the  building  en- 
dured, the  material  advantage  in  favor 
of  the  metal  shingle  was  obvious.  Again 
Mr.  Blake  pointed  out  that  in  case  of 
a  tire  there  was  no  salvage  value  what- 
ever to  a  wooden  shingle  whereas  it 
was  60  per  cent  for  the  copper  shingle, 
represented  by  the  value  of  the  metal. 
In  the  case  of  slate,  asbestos  or  tile,  the 
copper  shingle  had  a  material  advan- 
tage in  the  first  cost,  he  said,  and  fur- 
ther, the  laying  of  copper  shingles  re- 
quired no  particular  skill  and  twice  the 
area  could  be  covered  in  a  day  than 
with  the  wooden  shingle.  Against  this 
the  service  of  a  skilled  artisan  was  re- 
quired when  a  roofing  of  slate,  asbes- 
tos or  tile  was  to  be  laid. 

This  copper  shingle,  which  is  of 
9-oz.  sheeting,  makes  a  roofing  weigh- 
ing only  84  lb.  to  the  square  (100 
sq.ft.)  in  place,  and  is  probably  the 
lightest  substantial  material  which  may 
be  employed  for  roofing  purposes.  This 
weight  compares  with  600  lb.  for  Johns- 
Manville  Color-Blende  asbestos;  7"i  to 
1,000  lb.  for  slate  and  1,200  to  2,000  lb. 
for  tile.  In  the  matter  of  roof  truss- 
ing the  lesser  weight  of  the  copper 
will  make  for  considerable  economy  in 
construction  costs.  The  copper  shingle 
is  not  applicable  to  flat  roofs,  he  said, 
but  to  meet  this  need  the  Anaconda  is 
producing  a  copper  sheet  with  a  tinned 
edge  to  permit  of  soldering.  The  du- 
plicate of  the  copper   shingle  is  being 


manufactured  in  zinc,  the  initial  cost 
of  which  is  only  15  per  cent  over  the 
wooden  shingle,  and  when  the  latter  has 

1 a    painted   or   stained,   this    margin 

is  further  reduced.  The  company  also 
plans  to  make  sidings  for  bungalows, 
buildings,  warehouses  and  in  fact,  for 
any  sort  of  construction,  with  the  same 
argument  as  to  durability  applying  as 
pertains  to  the  metal  roofing,  expedi- 
tion in  building  and  a  reduction  of  the 
fire  hazard. 

Through  a  process  of  oxidation  the 
company's  metallurgists  have  achieved 
some  very  skillful  results,  enabling  the 
fixing  of  a  color  ranging  from  a  very 
dark  green  to  a  brownish  red,  with  the 
added  quality  that  this  variation  of 
hues  can  be  varnished  by  scrubbing  the 
metal  with  a  solution  of  salammoniac, 
which  will  leave  the  sheeting  the  beau- 
tiful green  color  so  characteristic  of 
copper  roofs  observed  near  the  sea 
coast. 

The  new  shingles  are  18-in.  long 
by  6  in.  wide  and  will  be  laid  the  long 
way  horizontally.  The  9-oz.  material 
is  recommended  by  the  Anaconda  for 
copper  roofing,  and  with  the  shingles 
come  copper  nails  and  such  roofing 
auxiliaries  as  flashings,  valleys,  hips, 
verges  and  spouts,  as  desired.  Copper 
roofing  should  cost  around  $22  per 
square  f.o.b.  Anaconda,  Mont.,  for  the 
9-oz.  sheets.  The  shingle  is  known  as 
'"Anaconda  Roofing"  and  is  99.95  per 
cent  copper. 


News  From  Washington 


By   PAUL  WOOTON 
Special  Correspondent 


Placing  of  Duty  on  Pyrites 

Strongly  Opposed 

Thought  That  Sulphur  Producers  Would 

Profit — No  Protection  Needed 

by  These,  It  Is  Said 

Apparently  the  Finance  committee  of 
the  Senate  has  been  convinced  that  iron 
pyrites  should  stay  on  the  free  list. 
There  is  powerful  opposition  to  any 
duty  on  this  basic  chemical  raw  mate- 
ria!. The  best  point  made  by  the  oppo- 
nents of  a  pyrites  duty  was  a  quotation 
from  a  report  by  the  United  States 
Tariff  Commission  to  the  effect  that 
the  serious  competition  which  domestic 
producers  face  comes  from 
American  sulphur  rather  than  from 
imported  pyrites.  It  was  pointed  out 
to  the  committee  that  American  sulphur 
has  made  such  inroads  on  the  use  of 
pyrites  that  less  than  one-fourth  the 
prewar  tonnage  now  is  imported.  The 
price  of  sulphur  has  declined  to  the 
point  where  foreign  pyrites  can  no 
longer  compete  with  it,  it  was  argued, 
except  at  points  highly  favored  in  the 
matter  of  transportation,  such  as 
Atlantic  ports.  A  tariff  on  pyrites,  the 
Senate  committee  was  told,  would  have 
the  effect  of  prohibiting  further  impor- 
tations, but  sulphur  and  not  domestic 


pyrites  would  be  substituted  unless 
sulphur  producers  should  advance  their 
prices  greatly.  The  point  was  made 
that  a  tariff  on  pyrites  would  be  a 
standing  invitation  to  domestic  sulphur 
producers  to  add  the  amount  of  the 
duty  to  the  price  of  their  product. 
Evidence  that  the  domestic  sulphur 
industry  does  not  need  protection  was 
laid  before  the  committee  in  the  form 
of  an  official  report  showing  that  Amer- 
ican sulphur  has  displaced  the  Sicilian 
product  in  the  important  Scandinavian 
markets  and  is  being  sold  extensively 
in  England,  France  and   Germany. 


Tariff  on  Asbestos  Sought 

The  Association  of  Asbestos  Mines 
of  Arizona  has  submitted  a  hrief  to 
the  Senate  Finance  Committee  asking 
that  a  flat  duty  of  20c.  per  lb.  be  placed 
on  all  asbestos  ore  and  fiber.  The  belief 
is  expressed  that  the  better  grades  of 
Arizona  fiber  which  go  into  the  yarns 
upon  which  the  manufacturers  receive 
a  protection  of  $1.68  per  lb.,  cost  at 
least  30c.  per  lb.  more  to  prepare  and 
produce  than  does  the  fiber  produced  by 
Kaffir  labor,  while  the  so-called  Arizona 
No.  2  fiber  costs  at  least  20c.  per  lb. 
more  to  deliver. 


Over  Half  of  Railroad  Tonnage 

Mine  Products 

Class  1  Roads  in  Third  Quarter  Carried 

Over  Quarter  Billion  Tons 

— 140,000,000  From  Mines 

Considerably  more  than  half  of  the 
freight  tonnage  handled  by  the  rail- 
roads of  the  country  during  the  third 
quarter  of  1921  was  made  up  of  com- 
modities classed  as  "products  of  mines." 
The  total  amount  of  revenue  freight 
handled  during  that  period  by  the  class 
1  railroads,  which  handle  99  per  cent 
of  the  traffic  was  252,456,817  tons.  The 
commodities  produced  at  mines  fur- 
nished revenue  freight  to  the  amount  of 
139,947,089  tons.  The  detailed  figures, 
which  are  those  of  the  Interstate  Com- 
merce Commission,  show  an  increase 
over  the  second  quarter  of  more  than 
15,000,000  tons  of  mine  products  moved. 

The  tonnage  of  mine  products  origi- 
nating on  railroads  in  the  eastern  dis- 
trict during  the  third  quarter  was  71,- 
940,328  tons;  in  the  Pocahontas  region, 
12,618,966  tons;  in  the  southern  district, 
15,434,360  tons;  in  the  western  district, 
39,953,435  tons.  A  significant  feature 
of  the  figures  is  that  the  iron  ore  move- 
ment in  the  western  district  totalled 
13,619,045  tons. 
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London  Letter 

Mozambique  Compan]   Reports — Russo- 

\  —  i  1 1  i*-   Consolidated*    Property   in 

Franco  —  Geduld   Proprietarj 

Increases  Resen cs 

By  W.  A.  Doman 

London,  Dec.  20 — According  to  the 
annual  report  of  the  Mozambique  Com- 
pany for  the  calendar  year  1920,  mining 
in  the  territory  did  not  make  much 
headway.  The  value  of  the  gold  pro- 
duced was  £40,031,  and  of  the  silver, 
£103,  a  total  of  1'40,134,  as  compared 
with  t'20,610  in  gold,  and  £57  in  silver, 
in  1919,  or  £20,667  in  all.  From  one 
standpoint  this  is  satisfactory,  but 
fewer  mines  were  working,  and  only 
thirty-eight  prospecting  licenses  were 
issued  as  against  222  in  1919.  The 
Edmundian  copper  mine  produced  132 
tons  of  copper  valued  at  £15,500,  and 
the  tin  output  was  about  21  tons,  of 
an  estimated  value  of  £4,555. 

The  Russo  -  Asiatic  corporation  ap- 
pears to  be  making  good  progress  with 
its  base  metal  property  in  the  south 
of  Franch.  According  to  a  circular 
just  issued,  the  Villemagne  Concession 
lies  in  the  departments  of  the  Gard 
and  Lozere,  a  highly  mineralized  dis- 
trict containing,  among  others,  the 
well-known  lead  and  silver  mines  of 
Malines,  which  have  a  long  record  of 
dividends  and  are  still  in  operation. 
There  is  a  strong  east  and  west  lode  on 
the  Villemagne  Concession,  outcropping 
at  intervals  for  several  miles,  and 
there  is  a  plentiful  showing  of  zinc 
blende.  Under  the  former  French  com- 
pany, which  worked  with  rather  primi- 
tive methods,  nearly  5,000  tons  of  con- 
centrates was  produced  in  1913  and 
1914,  averaging  55  per  cent  lead,  and 
20  oz.  silver  per  ton.  According  to  the 
records  of  the  French  company,  there 
were  500,000  tons  of  ore  developed  in 
the  mine,  containing,  so  far  as  can  be 
ascertained,  from  6  to  8  per  cent  lead, 
and  3  to  4  oz.  silver;  certain  portions 
are  high  in  zinc,  running  from  15  to 
30  per  cent.  A  geological  survey  of  the 
concession  has  been  made,  and  over  a 
length  of  4,000  ft.  seven  bore  holes  have 
been  sunk,  all  of  them  uncovering  ore, 
from  7  to  20  ft.  wide,  and  assaying  8 
per  cent  lead,  10  per  cent  zinc,  and  5  to 
6  oz.  silver.  New  horizontal  orebodies 
have  been  discovered,  replacing  some  of 
the  sedimentary  bodies,  and  giving  very 
substantial  assays  in  all  three  metals. 
It  is  estimated  that  with  lead  at  £22 
per  ton,  zinc  at  £26.  and  silver  at 
3s.  per  oz.,  a  milling  mixture  would 
yield  a  profit  of  £2  per  ton.  Already 
1,000,000  tons  of  ore  have  been  proved, 
and  further  boring  is  expected  to  prove 
the  existence  of  several  millions  more. 

The  El  Oro  Mining  &  Railway  Co. 
announced  at  a  meeting  a  few  days  ago 


that  through  its  investment  company  it 
twenty-five  year  lease  on 
a  silver  mine  belonging  to  the   Noria 
Development  Co.,  in  the  state  of  Zaca 
tecas,    and    upon    an    adjoining    mining 
■  n  terms  giving  the  invi 
v    an   interest   of   60   per  cent, 
and,  in  certain  eventualities,  72  per  cent 
of   all   profits   derived   from    its  opera- 
tion.     The    Noria    is    described    as    a 
developed  mine. 

The  Mexican  Corporation  is  making 
an  issue  of  £380,000,  10  per  cent  seven- 
year  convertible  notes,  repayable  at  120 
per  cent.  The  money  is  largely  re- 
quired for  working  the  Fresnillo  mine. 
The  milling  capacity  is  to  be  increased 
to  75,000  tons  monthly,  and  the  profits 
are  to  be  divided  thus:  20  per  cent  to 
be  retained  by  the  Mexican  Corporation 
until  the  excess  expenditure  (up  to 
$800,000)  in  constructing  the  plant  over 
the  original  estimate  has  been  amor- 
tized, the  remaining  profit  to  be  divided 
equally  between  Mexican  Corporation 
and  the  Fresnillo  CQmpany  until  a 
sum  of  $5,000,000,  including  the 
$800,000,  has  been  received  by  the 
Mexican  Corporation.  According  to  the 
corporation's  engineers,  the  Quarry  ore- 
body  contains  a  minimum  of  4,000,000 
tons  of  ore  in  sight,  with  good  pos- 
sibilities of  extension. 

A  cablegram  just  to  hand  from 
Johannesburg  states  that  in  the  Geduld 
Proprietary  mine  the  reef  has  been  cut 
in  No.  6  level  crosscut  from  Shaft  No. 
7,  the  value  being  2  oz.  over  28  in.,  with 
the  reef  not  yet  fully  exposed.  This 
development  is  in  the  rich  area  of  the 
property  which  has  been  opened  up 
hitherto  on  No.  7  level,  as  No.  6  level 
had  not  been  started.  The  importance 
of  the  cablegram  lies  in  the  fact  that 
the  high-grade  ore  met  with  on  No.  7 
level  extends  up  to  No.  6,  and  conse- 
quently adds  greatly  to  the  value  of  the 
mine. 

Those  interested  in  the  tin-winning 
industry  are  beginning  to  hold  up  their 
heads  again,  for  the  price  of  the  metal 
has  recovered  to  over  £171.  That 
figure  is  not  sufficient  to  make  it 
possible  for  work  generally  to  be  con- 
ducted at  a  profit,  but  it  gives  promise 
of  improvement,  and  the  share  market 
is  rallying.  Stocks  in  the  East  are 
gradually  undergoing  reduction,  though 
fresh  supplies   are  being  created. 

The  Malayan  Tin  Dredging  Co.  ran 
four  dredges  in  the  twelve  months  to 
June  30,  a  total  of  24,927  hours, 
dredging  3,258,200  cu.yd.,  46.32  acres, 
as  compared  with  2,558,500  cu.yd.  in  the 
the  preceding  year.  The  average  value 
nf  the  ground  was  .48  katis,  in  contrast 
with  .39  katis,  the  result  being  an 
output  of  939  tons  against  594  tons. 
[The  kati  is  a  Chinese  weight  equal 
to  one  and  one-third  pounds.] 


Johannesburg  Letter 

An    Executive's    Vie*     <>i     « li «-    Labor 

Situation — Strike    at    <r<.<\n    Mm.- 

Spreads   — .   Mining    Regulations 

Changed — Diamond  '  ompaniec 

Retrenching  —  Zululand 

Coast  Surveyed 

By  John  Watson 

Johannesburg,    Nov.   29— The 

of  the  Johannesburg  < 
dated  Inv<  tment  I '».,  (the  parent  com- 
pany of  the  house  of  Barnato)  was 
held  on  Nov.  23  in  Johannesburg,  Prof. 
J.  G.  Lawn,  joint  managing  d 
presiding.  In  the  course  of  an  address, 
referring  to  the  gold  premium,  he  said 
the  average  price  at  the  beginning  of 
July,  1920,  had  been  £5  4s.  per  fine  oz.; 
the  price  rose  steadily  to  £6  Is.  4  d.  in 
November  and  again  fell  to  £5  2s.  8d. 
in  May. 

The  efficiency  of  white  labor  had  been 
reduced  by  a  shortening  of  the  hours 
of  work  and  the  granting  of  regular 
holidays,  amounting  to  four  weeks  per 
year  for  underground  workers.  This 
was  just,  according  to  Prof.  Lawn,  but 
it  must  not  be  forgotten  that  the  indus- 
try has  paid  and  is  paying  for  such  con- 
cessions. Unfortunately,  there  was  no 
reciprocal  keenness  or  loyal  service  on 
the  part  of  the  workers,  he  said.  The 
constant  and  unending  agitation  and 
hunt  for  grievances,  the  constant 
harassing  of  the  mine  managers  and 
other  officials,  the  frequent  sectional 
strikes,  were  all  evidences  of  the  posi- 
tion. There  was  great  talk  of  co-opera- 
tion and  mutual  bargaining;  but  it  had 
mostly  been  one-sided.  It  had  been  a 
case  of  concession  after  concession  on 
the  part  of  the  mines  until  the  position 
had  become  well-nigh  impossible  and 
only  sustained  at  all  by  virtue  of  the 
gold  premium.  There  were  more  white 
workers  employed  in  the  industry  than 
were  necessary,  which  added  greatly  to 
working  costs.  These  surplus  workers 
were  thrust  upon  the  industry  by  gov- 
ernment regulations,  and  by  agitation 
and  threats  on  the  part  of  the  European 
employees.  It  would  be  much  cheaper, 
said  Prof.  Lawn,  for  the  industry  to 
support  these  surplus  white  men  in  idle- 
ness at  the  coast  than  to  keep  them  at 
the  mines. 

A  strike  which  started  at  the  Crown 
Mines  on  Nov.  10  over  the  dismissal  of 
a  shift  boss  who  was  a  member  of  the 
Mine  Workers'  Union  has  grown  in 
dimensions.  The  union  appealed  to  the 
Chamber  of  Mines  for  a  board  of  refer- 
ence. An  inquiry  held  by  two  govern- 
ment inspectors  disclosed  the  cause  of 
the  dismissal,  upholding  the  company. 
All  the  miners  at  the  property  came  out 
Nov.  25.  The  general  manager,  A.  J. 
Walton,  replied  by  giving  notice  to  all 
men    on    strike    that    they    were    dis- 
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charged  from  the  company's  service  as 
from  Nov.  2>">.  On  Nov.  29,  46]  other 
European  workers  wore  unable  to  work 
and  the  management  had  been  com- 
pelled to  give  them  notice.  The 
Minister  of  Mines.  F.  S.  Malan,  has 
been  in  Johannesburg,  trying  to  patch 
up  a  peace,   SO   far  without  success. 

The  sub-committee  on  the  amendment 
of  the  mining  regulations  sat  at  the 
Xew  Law  Courts,  Johannesburg,  on 
Nov.  16,  when  the  Prime  Minister, 
General  Smuts,  again  presided.  Certain 
. ".llations  drafted  by  the  govern- 
ment mining  engineer.  Sir  Robert 
Acre  discussed  and  after  slight 
alterations  were  agreed  to  by  the  Mine 
Workers'  representatives,  also  by  the 
Chamber  of  Mines.  The  effect  of  these 
alterations  will  be  to  allow  each  work- 
ing place,  before  the  commencement  of 
a  shift,  to  be  examined  by  a  competent 
miner,  who  shall  make  it  safe  to  work 
in.  The  effect  of  this  and  other  changes 
will  be  that  the  white  miner  and  his 
"boys"  will  get  a  better  start  each 
morning  and  thus  increase  the  efficiency 
of  the  native  underground  worker. 

The  output  of  diamonds  in  the  Union 
fell  from  2.156.900  carats  in  1913  to 
905,300  in  1920.  The  value  per  carat 
increased  up  to  1920  when  there  was  a 
fall.  The  De  Beers  company  during  the 
last  year  or  so,  has  spent  over  £1,000,- 
000  in  maintaining  1,000  employees  on 
non-productive  work.  Now,  their  funds 
are  reduced  to  the  danger  point  and  the 
board  will  be  compelled  to  retrench, 
remembering  as  far  as  possible  the 
claims  of  their  old  employees.  Further 
retrenchment  is  also  taking  place  at 
Jagersfontein  diamond  mine  in  the  Free 
State,  where  it  is  said  working  expenses 
are  to  be  curtailed  by  one-third;  this 
will  probably  mean  a  reduction  of 
of  wages  of  several  whites  and  the  dis- 
charge of  a  number  of  natives. 

A  survey  was  recently  made  of  the 
Zululand  coast  near  Kosi  Bay  by  gov- 
ernment representatives.  Another  party 
has  also  been  surveying  on  land.  In 
recent  years,  several  large  collieries 
have  started  operations  in  the  Vryheid 
district.  A  railway  line  from  Kosi  Lake 
in  a  southwesterly  direction  along  the 
watershed  between  the  Umkusi  and 
Ponzola  rivers  would  reach  the  rail- 
head of  the  existing  line  to  Vryheid 
within  a  distance  of  120  miles.  Thi 
mouth  of  the  Kosi  River  is  in  British 
territory  in  the  northern  part  of  Zulu- 
land,  known  as  Amatongaland  and  is 
only  about  70  miles  fas  the  crow  flies ) 
south  of  Lourenco  Marques  (Delagoa 
Bay)  the  latter  being  in  Portuguese 
East  Africa. 

COLOMBIA 

The  British  Platinum  &  Gold  Corpora- 
tion began  operations  with  its  first 
dredge  on  Dec.  1,  1920.  To  July  31, 
the  end  of  the  company's  year,  177,000 
cu.yd.  was  dredged,  for  a  gross  value 
of  platinum  and  gold  of  £26,723,  the 
average  per  cu.yd.  being  36.32d.  and 
the  field  cost  9.97d.  Platinum  ranged 
from  £17  to  £20  10s.  per  Troy  ounce, 
and  contributed  £25,177  to  the  total. 


CANADA 

British  Columbia 

Premier's  Tramway   To   Be   Running 

Soon — Hunkers  Described 

Stewart — The  aerial  tramway  to  the 
Premier  mine  has  been  completed  and 
will  soon  be  in  operation.  There  is 
still  some  work  to  be  done  on  the 
bunkers  at  the  dock.  The  tramway  is 
111  miles  long,  contains  46  miles  of 
cable  on  which  there  are  125  7-cu.ft. 
buckets.  The  traveling  speed  is  six 
miles  an  hour.  Ten  tons  of  ore  per 
hour  can  be  handled  over  the  line. 
Three  telephone  lines  have  been  strung 
along  the  route,  two  for  operation  pur- 
poses and  the  other  for  the  use  of  the 
company.  Three  men  will  be  employed 
walking  over  the  line  continuously.  The 
power  necessary  will  be  generated  at 
the  mine. 

The  bunker  has  a  capacity  of  1,500 
tons.  The  bunker  itself  is  about  the 
center  of  a  three-story  building,  210  ft. 
long  by  36  ft.  wide,  and  containing 
about  400,000  ft.  of  lumber.  The  top 
floor  is  taken  up  by  the  tram  terminal 
which  runs  into  it  a  distance  of  150  ft. 
Trap  doors  have  been  let  into  the  floor, 
through  which  the  ore  will  be  dumped 
from  the  buckets  to  the  bunker.  On 
this  floor  ahead  of  the  terminal  rails  is 
a  large  space  to  be  used  for  incoming 
freight  and  in  fro'nt  of  this  again  there 
are  two  sleeping  rooms  and  a  large 
office.  An  inclined  elevator  will  be 
operated  by  a  10-hp.  Fairbanks-Morse 
gasoline  engine  which  is  also  installed 
on  this  floor.  The  elevator  is  so  con- 
structed as  to  permit  the  delivery  of 
freight  from  the  dock  to  each  of  the 
floors  of  the  building.  The  second  floor 
is  confined  to  the  bunker  itself  and 
makes  provision  also  for  considerable 
warehouse  space.  The  first,  or  ground 
floor,  is  devoted  to  the  conveyor  belt,  on 
either  side  of  which  is  space  for  the 
storing  of  1,000  tons  of  concentrates. 
A  20-hp.  Fairbanks-Morse  gasoline 
engine  operates  the  conveyor  belt, 
which  runs  the  full  length  of  the  build- 
ing from  behind  the  bunkers.  The 
transfer  of  ore  across  the  dock  is  pro- 
vided for  by  another  belt  which  lifts 
when  not  in  use.  A  Delco  plant  has 
been  installed  for  lighting  purposes, 
capable  of  carrying  at  least  100  aver- 
age-size lamps.  The  work  has  been 
done  by  Riblet  Brothers,  of  Spokane, 
under  the  superintendence  lof  L.  H. 
Graham. 

Alice  Arm — A  lower  tunnel  is  being 
driven  on  the  Esperanza  property. 
Already  it  is  in  110  ft.  and  ore  is 
expected  to  be  cut  at  135  ft.  Work  is 
being  continued  during  the  winter. 

The  residents  of  Alice  Arm  are  sign- 
ing a  petition  to  the  Government  ask- 
ing that  other  companies  be  permitted 
to  operate  the  Alice  Arm-Dolly  Varden 
railway  next  year  in  the  event  of  its 
being  left  inactive  by  the  Taylor 
Engineering  Co.  The  explanation  is 
that  lack  of  transportation  this  year 
has  seriously  handicapped  the  develop- 
ment work  on  many  properties  of  the 
upper  Kitsault  Valley. 

Vancouver — The  charges  laid  against 


E.  J.  Donoghue  and  C.  P.  Browning, 
of  the  Britannia  Mining  and  Smelting 
Co.,  of  criminal  negligence  in  connec- 
tion with  the  catastrophe  that  recently 
destroyed  the  mining  community  of 
Britannia  Beach  with  much  loss  of  life, 
have  been  dismissed.  The  magistrate 
observed  that  the  Crown  had  not  pre- 
sented evidence  to  show  who  was  in 
control  at  the  time  of  the  disaster  and 
there  was  nothing  to  indicate  that  any- 
one had  thought  there  was  danger.  The 
water  only  once  before  had  come  to 
the  top  of  the  culvert,  the  washing 
away  of  which  was  alleged  to  have 
caused  the  flood.  There  did  not  seem 
to  have  been  any  lack  of  precaution. 
The  company  had  exercised  its  best 
judgment  and  the  only  thing  that  could 
be  charged  was  an  error  of  judgment. 

Ontario 

Pending     Bill     To     License     Engineers 

Arouses  Interest — Trethewey  Silver 

Stockholders  Asked  To  Ratify 

Reorganization   Plan 

Toronto — A  great  deal  of  interest  is 
being  shown  over  the  proposed  profes- 
sional Engineers'  bill,  which  will  be 
presented  before  the  Ontario  Legisla- 
ture at  the  next  session  of  the  House, 
early  in  1922.  The  bill  is  some.vhat 
similar  in  nature  to  that  which  is 
already  in  effect  in  several  of  the  prov- 
inces of  Canada  and  in  a  number  of  the 
states  in  the  United  States,  and  it  seems 
to  be  received  by  considerable  favor 
from  the  civil,  mechanical  and  electri- 
cal branches.  Considerable  opposition 
has,  however,  arisen  from  the  mining 
fraternity,  and  it  is  very  doubtful  if 
the  mining  engineers  will  endorse  it. 
The  mining  engineers  do  not  wish  any 
legislation  brought  in  which  will  inter- 
fere with  the  development  of  the  min- 
eral resources,  or  which  will,  in  any 
way,  lead  to  keeping  out  engineers  from 
any  country  or  other  province.  An- 
other factor  which  the  mining  engi- 
neers take  into  consideration  is  that 
the  average  mining  engineer,  in  addi- 
tion to  the  purely  mining  side  of  his 
profession,  usually  has  to  undertake 
work  which  is  ordinarily  considered  to 
belong  to  the  civil  and  mechanical 
branches.  As  registration  for  the  dif- 
ferent branches  would  be  in  the  hands 
of  engineers  appointed  from  these  par- 
ticular classes,  the  mining  engineers 
feel  that  there  might  be  some  difficulty 
in  their  obtaining  registration  in  all 
the  branches,  to  which  they  feel  they 
are   entitled. 

Cobalt — It  is  understood  that  the 
year's  production  of  the  Mining  Cor- 
poration of  Canada  will  be  approxi- 
mately $1,300,000.  Additional  machin- 
ery is  being  sent  to  the  Haileybury 
Frontier  in  South  Lorraine,  which  the 
company  has  under  option.  It  is  un- 
derstood that  development  work  to  date 
has  been  very  satisfactory. 

A  meeting  of  the  shareholders  of  the 
Trethewey  Silver  Mines  will  be  called 
in  January  to  ratify  the  directors'  re- 
organization proposal.  The  capitaliza- 
tion is  2,000,000  shares  of  $1  par,  of 
which  1,600,000  have  been  issued.    The 
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now  company  will  have  tha  same  capi- 

talization,  and  will  issue  one  share  <>f 
the  new  stock  for  four  shares  of  the 
old.  This  will  mean  an  issued  capital 
of  400,000  shares,  with  1.600,000  ban 
in  the  treasury.  The  treasury  stock 
will  be  offered  to  shareholders  at  10c. 
per  share  and  the  money  raised  will  be 
utilized  to  pay  off  the  obligations  of 
the  company  and  build  a  small  mill, 
without  which  it  is  impossible  to  con- 
tinue profitable  operations.  The  com- 
pany owes  about  $40,000. 

It  is  understood  that  the  Lorraine 
Consolidated  may  be  re-opened  in  the 
i. ear  future. 

There  were  no  ore  shipments  from 
Cobalt  reported  for  the  week  ended 
Pec.  23. 

Kirkland  Lake — Notice  has  been  given 
by  the  Minister  of  Mines  that  under 
Section  39  of  the  Mines  Act  all  islands 
in  Sesekinika  Lake,  in  the  Townships 
of  Grenville  and  Maisonville  have  been 
withdrawn  from  staking  or  leasing,  ex- 
cept all  valid  claims  now  existing. 

It  is  understood  that  announcement 
will  very  shortly  be  made  to  the  effect 
that  the  troubles  arising  from  the 
power  shortage  in  Porcupine  have  been 
solved,  and  that  the  camp  will  be  guar- 
anteed an  adequate  supply  of  hydro- 
electric energy.  The  full  effect  of  this 
will  not  be  apparent  until  1923,  but 
it  will  permit  the  mines  to  go  ahead 
with  the  policy  of  expansion,  which 
has  been  held  up  on  account  of  the 
shortage  of  power. 

It  is  reported  that  a  rich  surface  dis- 
covery has  been  made  on  the  property 
of  the  Lightning  River  Gold  Mines, 
near   Lake   Abitibi. 

Porcupine — On  account  of  the  power 
shortage,  the  Davidson  has  been  forced 
to  suspend  underground  operations,  but 
it  is  understood  that  some  diamond 
drilling  will  be  done. 

The  seventh  hole  has  been  drilled  on 
the  Rochester  property,  which  is  under 
option  to  the  Nipissing.  It  is  under- 
stood that  results  to  date  have  not  been 
encouraging. 

Satisfactory  results  are  said  to  have 
been  obtained  by  the  Gold  Islet  and 
Peninsula  properties  on  Night  Hawk 
Lake,  near  Porcupine.  On  the  former 
property  2,800  ft.  of  diamond  drilling 
was  done  and  a  shaft  sunk  100  ft.  On 
the  Peninsula  drifts  have  been  run  on 
the  ore  at  100  and  200  ft.  levels. 

Underground  operations  have  been 
resumed  by  the  Hayden  property. 

Shareholders  of  the  Vipond-North 
Thompson  have  ratified  the  proposal  to 
sell  475,000  shares  of  treasury  stock  at 
15c.  a  share  to  a  syndicate  headed  bv 
H.  B.  Wills. 

An  electric  mining  plant  has  been 
ordered  for  the  Porter  Gold  Mines,  near 
Goudreau,  in  the  Soo  district.  Power 
will  be  secured  from  the  transmission 
lines  of  the  old  Magpie  iron  mine,  about 
six  miles  distant.  Two  shafts  are  being 
sunk  by  hand,  one  of  which  is  down 
about  20  ft.,  and  very  high  assays  are 
being  reported. 

Nipissing  is  investigating  a  gold 
prospect  in  the  vicinity  of  Sault  Ste. 
Marie. 


ARIZONA 

Mining    Company    Objects    To    Flood- 
Control  Dam — Awaiting   Derision  in 
Iron  Cap  Suit — Judgment  Given 
\  gainst    Schuylkill 

By  Jambs  h.  McClintock 

Phoenix  The  state,  county,  city  and 
others  interested  in  construction  of  the 
Cave  (reek  Mood-control  dam  havi 
warned  by  the  Amalgamated  Copper 
Mines  Co.,  through  its  attorney,  1 
V.  Morrison,  against  entry  on  the 
ground  of  the  corporation,  this  with 
allegation  of  probable  damage  to  a 
group  of  mining  claims,  said  to  be  of 
value.  Construction  of  the  dam  is  to 
be  pushed,  with  filing  of  a  damage 
bond,  if  necessary,  as  the  structure  is 
declared  essential  to  insure  the  safety 
of  the  western  part  of  Phoenix,  inclu- 
sive of  the  capitol. 

Three  court  reporters  are  working 
on  the  500,000-word  transcript  of  the 
Iron  Cap-Arizona  Commercial  trial  at 
Globe,  the  result  to  be  submitted  to  the 
presiding  magistrate,  Judge  Sam  Pat- 
tee,  of  Tucson.  Herman  E.  Zulch,  of 
Oatman.  is  copying  the  engineering  ex- 
hibits, of  which  thirty-one  were  sub- 
mitted by  the  Iron  Cap  and  fifty-two  by 
the  Arizona  Commercial,  mainly  com- 
prising drawings  of  the  geological 
strata  and  orebodies  considered.  The 
suit  took  eight  days.  No  early  decision  is 
expected,  in  view  of  the  mass  of  techni- 
cal testimony  of  conflicting  character. 
In  the  Superior  Court  of  Cochise 
County  Harry  F.  Scott  has  been  given 
judgment  against  the  Dragoon  Mountain 
Copper  Co.,  earlier  known  as  the  Min- 
ing &  Development  Corporation  of  Ari- 
zona, a  promotion  of  Martin  Fishback 
of  Benson.  The  award,  of  less  than 
$1,000,  is  one  of  a  number  taken  against 
the  same  property. 

At  Kingman,  Frank  A.  Garbutt  has 
secured  judgment  and  order  of  sale 
against  the  Schuylkill  Mining  Co.  for 
$342,400  and  costs,  the  principal  sum 
stated  to  have  been  advanced  by  the 
plaintiff  to  pay  for  the  property  and  to 
advance  its  development.  This  was  dur- 
ing a  period  when  Ralph  Cole  was  seek- 
ing to  finance  the  corporation  and  dur- 
ing which  he  made  several  payments 
on  the  purchase  price.  The  property 
affected,  in  the  Chloride  section,  in- 
cludes the  Tennessee,  Great  Lead,  Ten- 
nessee South,  and  Black  Rock  Springs 
lode  claims  and  the  mining  and  other 
property  known  as  the  Schuylkill  mill- 
site.  The  property  is  recognized  as 
one  of  the  largest  lead-silver  mines  of 
the  Southwest,  opened  to  1,400-ft. 
depth,  with  a  railroad  to  the  dumps 
and  with  fine  surface  equipment. 

Miami — Inspiration  is  gradually  in- 
creasing its  operating  force  and  is 
maintaining  two  underground  ore 
trains,  clearing  the  stopes  and  raises 
of  ore  that  is  being  stored  against  the 
time  of  production. 

Bisbee — Hoval  A.  Smith  has  returned 
from  a  trip  to  Europe,  where  he  went 
to  interest  capital  in  the  Mexican  Chis- 
pas  mine.  He  is  accompanied  by  an 
English  mining  engineer,  who  will  in- 
spect the  property. 


(    Mil  hum  \ 

Idaho  Maryland  Said  To  Bart   Recov- 
ered Eureka  Lode    Bngeti  Company 
President  Seeking  Proxies  from 
Stockholder! 

By   Our   Sptriat   Cttrrrspondcnt 

San  Francisco  1 1"  i  i"  i  "f  1921 
brings  with  it  little  of  new  i  u '  ■ 
the  mining  field.  Condition  ;*  !■••  slowly 
improving  with  increa  ing  interest  in 
gold  mining  although  tin  interest  ap- 
pears to  be  confined  to  smaller  and 
desultory  operation 

gold  dredge  built  by  the  LaGrange 
Gold  Dredging  Co.  was  launched  at 
LaGrange  preliminary  to  undertaking 
dredging  operations  on  the  Tuolumne 
River. 

Local  reports  from  Grass  Valley 
credit  the  management  of  the  Idaho- 
Maryland  with  the  announcement  of 
the  recovery  of  the  Eureka  lode  in  the 
bottom  of  the  Dorsey  winze.  Another 
discovery  upon  the  lowest  level  of  the 
mine,  said  to  be  an  excellent  pay  shoot, 
was  also  announced.  Since  the  unwat- 
ering  and  reopening  of  the  Idaho-Mary- 
land by  the  Bulkeley  Wells  interests,  a 
conservative  campaign  of  prospecting 
and  development  has  been  under  way. 
It  is  expected  that  this  will  result  in 
milling  some  time  in  1922. 

From  the  Masonic  district  in  Mono 
County  encouraging  activity  is  reported 
and  hopes  of  mine  and  claim  owners 
run  high. 

That  discoveries  are  still  possible  in 
the  Grass  Valley  district  is  indicated  by 
the  prospecting  of  a  new  ledge  which 
was  formed  in  a  grain  field  near  New- 
ton by  Arthur  Maule.  Returns  from  a 
small  ore  shipment  were  stated  to  be 
satisfactory. 

The  gold  production  of  California  is 
expected  to  be  approximately  $16,000,- 
000  for  1921,  a  gain  over  the  figures  of 
1920.  Silver  production  will  exceed 
$2,000,000  in  value.  Copper  is  expected 
to  reach  12,000,000  lb.,  the  product  for 
the  most  part  of  the  Engels  copper 
mine. 

An  interesting  situation  has  arisen 
in  the  Engels  company.  Henry  Engels, 
president  of  the  Engels  Copper  Min- 
ing Company,  is  seeking  proxies  from 
the  stockholders  of  the  company.  In 
his  letter  the  statement  is  made  that 
the  company  has  been  badly  managed; 
that  it  has  entered  into  ill-advised  con- 
tracts with  the  railroad  and  with  the 
power  company;  that  copper  had  been 
produced  during  a  period  of  low  prices 
when  it  would  have  saved  the  company 
money  to  have  closed  down.  Against 
these  charges  the  existing  management 
appears  quite  capable  of  presenting  an 
adequate  defense,  as  many  improve- 
ments in  operating  conditions  have  been 
made  and  the  mine  has  been  extensively 
developed.  From  diffused  and  scattered 
units,  consolidation  of  plant  has  been 
effected  and  working  costs  reduced  so 
that  operations  during  the  period  when 
most  other  copper  mines  were  shut 
down  became  possible.  It  is  a  matter 
of  regret  that  differences  between  mi- 
nority and  majority  interests  have 
arisen. 
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Ship"  Burned  at  Tonopah — Tono- 
pah   Dnide    Sinking    BdOD     1.200 

Tonopah — Production  for  the 

during  the  firs;  fifu ,  Decem- 

ber as  shown  by  bullion  shipments, 
follows:  Tonopah  Belmont 
i  $59,000.  Tonopah 
Mining  Co,  $67,000,  Tonopah  Extension 
$49,500.  Practically  all  of  the  mines 
in  the  Tonopah  district  closed  dour. 
for  two  days  at  Christmas,  and  on  Dec. 
25   $5   Christmas   checks   were   distrib- 

On  the  night  of  Dec.  23  the  "Big 
Ship,"  probably  the  best  known  min- 
ers' boarding  and  rooming  house  in 
Nevada  and  which  was  purchas 
the  Tonopah  Belmont  about  six  weeks 
tall;  destroyed  by  tire. 
Three  miners  lost  their  lives  and  thir- 
teen were  injured.  The  spread  of  the 
fire  was  so  rapid  that  those  having  in- 
side rooms  found  it  difficult  to  escape. 
The  "Big  Ship,"  until  its  purchase  by 
the  Belmont  company,  had  always  been 
known  as  the  home  of  the  radical  ele- 
ment in  this  district.  It  is  thought  that 
its  destruction  was  due  to  work  of  in- 
cendiaries and  a  rigid  investigation  is 
now   being   made. 

Divide — At  the  Tonopah  Divide  mine 
the  1,200  level  stations  have  been  com- 
pleted and  shaft  sinking  below-  the 
1,200  level  was  resumed  on  Dec.  23. 
Development  work  was  accomplished 
on  the  2d,  3d,  8th,  10th  and  12th  levels 
with  no  changes  reported. 

Boj  ston — The  west  crosscut  from  the 
bottom  of  the  Betts  shaft  has  picked 
up  the  continuation  of  the  vein  at  only 
20  ft.  from  the  shaft.  As  noted  last 
week,  the  shaft  passed  into  the  foot- 
wall  at  42  ft.  and  was  continued  to 
depth  of  53  ft.  and  a  crosscut  started 
to  the  west. 

Carson  City  —  Congressman  S.  S. 
Arentz  and  other  Western  Congress- 
men are  reported  to  be  trying  to  secure 
a  modification  of  the  regulations  of 
the  Pittman  Act  in  order  to  permit 
Nevada  silver  producers  and  others  to 
send  their  silver  to  the  Carson  City 
Government  Assay  Office.  The  pur- 
pose of  the  modification  asked  for  is 
to  reduce  the  delay  for  settlements 
which  it  is  claimed  work  a  hardship 
upon  small  producers.  Senator  Key 
Pittman  of  Nevada  is  also  reported  to 
be  seeking  a  revision  of  the  Leasing 
law  to  the  extend  of  authorizing  the 
Secretary  of  the  Interior  to  grant  ex- 
tensions of  time  within  which  prospect- 
ing must  begin  from  six  months,  the 
time  now  required,  to  two  years  at  hi? 
discretion. 

Judging  by  increase  in  premiums 
paid  to  the  Nevada  Industrial  Insur- 
ance Commission  industrial  conditions 
throughout  the  state  are  improving. 
Virginia  City,  Tonopah  and  many 
smaller  districts  show  some  noticeable 
gains. 

Virginia  City — The  Boericke  option 
on  the  Middle  mines  of  the  Com- 
stock  lode  has  been  relinquished. 
Extensive  sampling  and  some  develop- 
ment work  was  accomplished  under  the 
direction  of  Albert  Burch. 


I  I  VII 
I  .  --.  ,    i  in-    New    Ore   in    Iron    Blossom 

— Park  City  and  Tintic  Shipments 
— The  It  ah  Apex  Decision 

Bureka  —  Shipments  for  the  week 
ended  Dec  24  amounted  to  141  cars. 
Shippers  were:  Tintic  Standard.  12 
cars;  Chief  Consolidated,  38;  Colorado, 
12;  lion  Blossom,  11;  Victoria,  11; 
Eagle  vV:  Blue  Bell,  8;  Swansea,  4;  Em- 
pire Mines,  4;  Dragon,  3;  Gemini,  2; 
Sunbeam,  2;  Gold  Chain,  1;  Centennial 
Eureka.  1;  Mammoth,  1;  Yankee,  1. 

A  strike  of  interest  is  reported  in 
the  Iron  Blossom,  where  a  lessee  has 
opened  new  silver-lead  ore  which  ap- 
pears promising,  although  not  yet  suf- 
ficiently opened  to  permit  of  definite 
statement.  A  dividend  of  $25,000  was 
recently  paid. 

Park  City — Shipments  for  the  week 
ended  Dee.  24  amounted  to  2,602  tons. 
Shippers  were:  Judge  allied  companies, 
1,452  tons;  Silver  King  Coalition,  662; 
Ontario,    448. 

Salt  Lake  City— The  U.  S.  District 
Court,  on  Dec.  16,  1921,  awarded 
rbe  Utah-Apex  Mining  Co.  the  sum  of 
$1,154,928.98  as  a  result  of  the  apex 
litigation  between  this  company,  which 
operates  at  Bingham  Canyon,  Utah,  and 
the  Utah  Consolidated  Mining  Co.,  its 
neighbor.  It  will  be  remembered  that 
Utah-Apex  was  awarded  the  decision. 
The  Utah  Consolidated  was  granted  a 
stay  of  execution  for  thirty  days  to 
give  that  corporation  time  to  secure  a 
bend. 

The  litigation  between  the  Utah- Apex 
and  Utah  Consolidated  mining  com- 
panies consists  of  six  suits,  brought  in 
the  U.  S.  District  Court.  By  mutual 
consent  of  the  litigants,  as  the  same 
fundamental  question  was  involved  in 
each,  it  was  decided  to  try  two  suits 
which  should  govern  all  six.  Five  of 
the  cases  were  decided  by  the  court  in 
favor  of  the  Utah- Apex;  and  in  the 
remaining  case  the  Court  decided  that 
the  Utah-Apex  had  not  proved  its  con- 
tentions. The  Utah-Consolidated  ap- 
pealed  one  suit  (the  Yampa)  which 
covered  four  suits;  and  the  U.  S.  Cir- 
cuit Court  of  Appeals  confirmed  the  de- 
cisions of  the  trial  court  in  favor  of  the 
Utah-Apex,  handing  down  the  decis- 
ion on  Nov.  14,  1921.  The  other  two 
cases  have  not  yet  been  appealed. 

MONTANA 

Butte    &    Superior's     Copper    Ore    on 

2,200     Level    Improves  —  Boston    & 

Montana  Mill  To  Increase  Tonnage 

to  500  Daily 

Butte— Butte  &  Superior's  copper 
showing  on  the  2,200  level  has  continued 
to  improve  and  a  substantial  body  of 
copper  ore,  about  evenly  divided  as  to 
first  and  second  class,  has  been  proved 
after  300  ft.  of  drifting,  with  the  first- 
class  running  about  8  per  cent  copper 
and  more  than  12  oz.  of  silver.  A 
crosscut  of  the  orebody  showed  15  ft. 
wide  with  the  values  as  stated. 

Elkhorn — Boston  &  Montana  con- 
centrator, which  is  handling  200  tons 
daily  now,  will  increase  its  operations 
at  once  to  500  tons. 


COLORADO 

Service  on  South  Park  Branch  Must  Be 

Continued 

Denver — Application  of  the  Colorado 
&  Southern  Railway  Co.  to  discontinue 
daily  service  on  the  South  Park  branch 
and  substitute  a  tri-weekly  service  be- 
tween Leadville  and  Denver  was  de- 
nied by  the  Colorado  Public  Utilities 
Commission,  Dec.  29.  The  road  serves 
mining  districts  in  Summit,  Park  and 
Lake  counties.  The  railroad  company 
based  its  application  upon  the  conten- 
tion that  the  South  Park  branch  was 
being  operated  at  a  loss.  The  Com- 
mission held  that  since  the  Colorado  & 
Southern  system  as  a  whole  was  mak- 
ing money,  the  fact  that  one  of  its 
branches  was  operating  at  a  loss  did 
not  warrant  the  curtailment  of  service 
asked   for. 

Wolcott — What  may  devlop  into  a 
mining  boom  of  considerable  magnitude 
seems  well  under  way,  and  is  the  re- 
sult of  recent  strikes  made  in  this 
vicinity  during  the  fall  and  winter.  A 
large  number  of  new  locations  are  being 
made  and  much  development  work  is 
in  progress.  Several  old  properties 
which  have  been  idle  many  years  are 
being  reopened.  The  values  are  prin- 
cipally  in  gold  and  silver. 

Silver  Plume — On  the  evening  of 
Dec.  26,  the  Burleigh  mill,  owned  by 
the  Silver  Plume  Mines  Co.,  was  com- 
pletely destroyed  by  fire,  the  origin  of 
which  is  supposed  to  have  been  de- 
fective wiring.  The  mill  was  tempo- 
rarily shut  down  for  repairs  and  was 
to  have  resumed  operation  Dec.  27. 
The  plant  was  located  on  the  Dives- 
Pelican  properties  and  was  success- 
fully handling  about  100  tons  daily 
from  the  Pelican  dumps,  employing 
flotation  and  table  concentration. 

MICHIGAN 

The   Copper  Country 

C.  &  H.  Metal  Stocks  Expected  To  Be 

Depleted  by  May  1 

By  M.  W.  Youngs 

Houghton — It  would  appear  at  this 
time  that  the  Calumet  &  Hecla  and  sub- 
sidiary mines  will  reopen  either  May  1 
or  June  1,  although  this  is  mere  specu- 
lation inasmuch  as  no  definite  time  for 
resumption  has  yet  been  set.  The  dates 
mentioned  are  based  on  the  amount  of 
metal  still  on  hand,  and  May  1  should 
see  these  stocks  all  but  depleted. 

The  copper  companies  of  the  Lake 
district  can  mine,  smelt  and  deliver 
metal  in  the  East  in  two  weeks'  time, 
whereas  it  requires  ninety  days  for  the 
mines  of  the  Western  and  Southwestern 
fields  to  produce,  treat  and  lay  down 
their  copper  in  New  York  or  other  East- 
ern  points. 

Of  the  Calumet  &  Hecla  group,  the 
amygdaloid  mines  are  for  the  most 
part  in  good  condition.  There  has  been 
little  or  no  crushing  in  the  majority  of 
shafts  and  no  great  amount  of  ground 
has  fallen,  making  resumption  possible 
with  little  or  no  shaft  repairs  or  tim- 
bering. At  Ahmoek  No.  2  shaft  it  has 
beer,  necessary  to  take  out  the  con- 
crete skipway  and  replace  it  with  tim- 
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i. it.     Kearsarge  No.   l  shaft  has  been 
repaired  practically    to  the  bottom. 

In  the  conglomerate  shafts,  where 
the  ground  has  a  greater  tendency  to 
crush,  it  will  be  necessary  to  do  con 
Siderable    work.       Repairs    will    be    I 

so  it  is  likely  this  work  will 
be  started  fully  two  months  before  pro 
duction  is  resumed.  Not  a  very  large 
force  of  men  will  be  required,  however, 
to  put  the  shafts  in  shape. 

Arcadian  Consolidated  is  making 
good  progress  in  sinking  its  New  Baltie 
shaft  from  the  9th  to  the  10th  level, 
from  which  point  a  drift  will  be  started 
to  the  south  to  parallel  the  drift  from 
the  9th  level.  The  shaft  is  again  in 
the  vein  and  the  rock  from  it  is  richly 
shot  with  copper.  The  quality  of  the 
rock  bears  out  the  theory  that  the 
shaft  is  groins  through  a  copper  shoot, 
and  the  continuing  values  with  depth 
are  encouraging.  This  copper  shoot 
has  been  encountered  on  either  side  of 
the  shaft. 

The  Cass  Copper  Co.,  owning  2,140 
acres  of  land  in  Ontonagon  County,  has 
called  for  an  assessment  of  10c.  per 
share  on  the  54,660  shares  of  outstand- 
ing stock  of  the  company,  for  the  pur- 
pose of  meeting  taxes.  The  company's 
land  was  explored  in  1916  and  1918, 
conditions  forcing  a  suspension  of  op- 
erations. The  assessment  is  payable 
Jan.   16,  1922. 

MINNESOTA 
Mesabi    Range 
Corsica  Mine   To   Be  Reopened — Strip- 
ping Work  Stopped  at   Boeing  Pit 
Gilbert— The  Pickands  &  Mather  Co. 
has  issued  orders  for  the  reopening  of 
the    Corsica    mine,    which   will    employ 
approximately   150   men.     The   reopen- 
ing is  not  essential  from  the  standpoint 
of   desiring   the  ore,  but  to  assist   the 
unemployment   situation. 

Hibbing — Stripping  at  the  Boeing- 
open  pit,  a  property  of  the  Mesabi 
Cliffs  Iron  Mining  Co.,  has  been  sus- 
pended for  the  winter  by  the  Winston 
Dear  Co.  who  have  the  contract.  Dur- 
ing 1921,  2,400.000  cu.yd.  was  removed, 
making  a  total  of  3,700,000  removed. 
The  operating  company  plans  to  ship 
ere  from  this  pit  next  season. 

It  has  been  unofficially  announced 
that  the  Leetonia  and  South  Agnew 
mines  properties  of  the  Interstate  Iron 
Co.,  will  resume  operations  soon.  Both 
are  underground  properties.  This  will 
mean  the  employment  of  approximately 
250  men. 

JOPLIN-MIAMI   DISTRICT 
Skelton     Concentrator     at    Tar     River 
Burned — Pitzer    Mine    Sold 
By  P.  R.  Coldren 
Joplin — Fire     completely     destroyed 
the  concentrator  of  the  No.  2  mine  of 
the  Skelton  Lead  &  Zinc  Co.,  Tar  River, 
Okla.,   on   the   night  of  Dec.   26.     The 
mill  had  been  inactive  for  almost  a  year 
and  the  origin  of  the  fire  is  unknown, 
but  it  was  reported  hy  the  night  watch- 
man to  have  started  in  the  derrick  at 
the  mill's  shaft.    The  mill  was  of  25,000 
tons    capacity    and    was    erected    about 
four  vears  ago.     It  has  been  a  big  pro- 
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mine,  located  on  Spring  River,  about 
11  miles  west  of  Joplin,  for  $10,000 
cash.  The  object  in  making  the  pur- 
however,  was  unique  in  this  dis- 
trict  [t  the  plan  of  the  new  owners 
to  mine  the  land  for  the  crushed  rock 
ins,    and    to    take    the    zinc    and 

lead  me  obtained  as  a  byproduct.  The 
I  produced  about  $45,000  worth 
of  ore  in  the  past,  the  pay  dirt  being 
found  as  shallow  at  18  ft.  Sand,  gravel 
and  classified  rock  have  come  in  good 
demand  in  this  district  as  a  result  of 
much    road    building. 

ALABAMA 

Progress  Towards   Normal  Continues — 

Tennessee  Coal.  Iron  &  U.K.  Co.  To 

Have  600-Ton   Stack — Quenelda 

Graphite    Corporation's 

Property  Sold 

Bv  George  Huntington  Clark 

Birmingham — The  closing  days  of  the 
year  were  noteworthy  as  still  marking 
advances  toward  normal.  The  usual 
industrial  holiday  was  observed  out  of 
regard  for  the  wishes  of  employees 
rather  than  because  of  any  desire  of 
the  iron  makers  to  slow  up  on  produc- 
tion. 

Of  the  four  blast  furnaces  belonging 
to  the  Tennessee  Coal,  Iron  &  R.R.  Co., 
recently  in  operation  on  basic  at 
Ensley,  one  is  now  running  on  foundry 
iron.  Another  of  its  idle  stacks,  which 
has  been  for  some  time  undei'going 
repairs,  is  being  dried  out,  and  will  be 
leady  to  go  in  blast  as  soon  as  required. 

Plans  outlined  for  the  rebuilding  of 
No.  1  Ensley  stack  of  this  company, 
will  make  it,  in  about  six  months'  time, 
the  record  producer  of  the  district,  an 
output  of  600  tons  per  day  being 
expected.  The  number  of  tuyeres  is  to 
be  reduced  and  the  most  up-to-date  type 
of  blowing  engines  and  other  furnace 
equipment  installed.  An  output  of  600 
tons  will  establish  a  new  district  record, 
and  will  lead  eventually  to  the  scrap- 
ping and  rebuilding  of  the  smaller  and 
inefficient  stacks. 

The  Hattie  furnace  of  the  SIoss- 
Sheffield  Steel  &  Iron  Co.  at  Sheffield 
will  resume  operations  at  once,  stocks 
having  been  sufficiently  worked  down  to 
justify  increased  iron  making,  for  which 
there  is  said  to  be  increasing  local 
demand. 

As  to  the  merger  of  independent 
steel  companies  recently  announced,  it 
is  understood  that  the  appraisals  of  the 
properties  involved  have  either  been  or 
about  to  be  completed,  and  that  the 
committees  working  on  the  general 
merger  plans,  will  be  ready  to  report 
early  in  January. 
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An  important  aiinouncemni  of  the 
week  would  seem  to  be  the  acquirement 
by  Chicago  interests,  through  their 
■  h,  of  all  the 
assets  of  the  Quenelda  Graphite  Cor- 
poration, consisting  of  some  1,600 
of  ore  land,  five  large  gra] 
and   one  finishing   plant. 

It  is  understood  that  purchase 
reorganize  the  company  and  resume 
operations,  which,  if  true,  it  is  earnestly 
hoped  may  mean  the  first  steps  toward 
the  revival  of  the  graphite  industry  in 
Alabama,  dormant  since  the  signing  of 
the  Armistice. 

PENNSY1  V  \\i  \ 

E.  &  G.   Brooke   Iron  Co.  Resumes  at 
Birdsboro    Plant 

Reading— The  E.  &  G.  Brooke  Iron 
Co.  put  its  furnace  at  Birdsboro  in 
blast  on  Dec.  27,  giving  work  to  130 
men.  The  company  has  been  idle  since 
spring.  Its  iron  mine  at  French  Creek 
also  resumed. 

NEW  YORK 

New    Engineer    Licensing    Law    Passed 

Last  May  Now  Functioning — Percy 

Barbour  Vice-President  of 

State   Board 

The  new  engineer  licensing  law  of 
New  York  State,  which  became  effective 
on  May  5,  1921,  has  begun  to  function. 
At  a  session  recently  held  at  Albany 
by  the  Board  of  Engineer  Examiners, 
appointed  under  the  law,  the  first  list 
applicants,  numbering  241,  was  con- 
sidered and  171  were  passed. 

Under  the  law  everyone  practicing 
electrical,  mining,  mechanical,  chemical 
or  civil  engineering  in  New  York  State 
must  now  be  licensed. 

The  State  Board  of  Engineer  Ex- 
aminers is  composed  as  follows:  Presi- 
dent, Albert  H.  Hooker,  chemical  en- 
gineer, of  Niagara  Falls;  vice-president, 
Percy  E.  Barbour,  mining  engineer,  of 
New  York  City;  secretary,'  Henry  G. 
Reist,  electrical  engineering  of  Schenec- 
tady; and  Virgil  M.  Palmer,  mechanical 
engineering,  of  Rochester;  and  Col. 
Walter  G.  Eliot,  civil  engineering,  of 
New  York. 
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The  Situation  at  the  Mines  in  December 


SENTIMENT  continued  to  improve  in  December  in  most 
districts,  though  actual  operations  showed  little  change 
from  November.  The  active  districts  of  importance 
held  their  own  and  in  some  cases  increased  shipments. 
Basic  conditions  affecting  mining,  such  as  those  of  prices, 
freight  and  smelting  rates,  and  wage  scales,  were  for  the 
most  part  unchanged.  The  outstanding  events  ami 
upon  which  the  improvement  in  sentiment  was  chiefly 
founded  were  the  proposal  by  Anaconda  to  acquire  control 
of  American  Brass,  which  was  quickly  followed  by  the 
announcement  that  Anaconda  and  some  of  the  other  Butte 
companies  early  in  January  would  resume  work  leading 
eventually  to  production;  the  news  that  the  Colorado  Fuel  & 
Iron  '  \pand  its  operations  beginning  Jan.  1;  the 

resumption  of  work  at  reduced  wages  at  some  Lake  Superior 
iron  mines;  and  the  announcement  that  the  Trail  smelter 
would  make  prompt  settlements  for  custom  shipments. 
Undoubtedly  much  unemployment  existed  in  some  districts. 
The  labor  situation  in  general  was  favorable  to  the  operator. 

Copper  companies  in  Arizona  and  New  Mexico  remained 
inactive  except  Superior  &  Boston,  which  resumed,  and 
Miami  and  New  Cornelia,  which  produced  as  usual,  the 
former  turning  out  about  5,500,000  lb.  of  copper  in  con- 
centrates and  the  latter  about  1,600,000  lb.  of  cathode 
copper,  as  in  November.  The  International  smelter  con- 
tinued to  handle  Miami  concentrates  and  also  treated  a 
small  tonnage  for  Superior  &  Boston  and  Inspiration.  Ray, 
Chino,  also  Utah  and  Nevada  Consolidated  remained  idle. 

On  the  Coast,  gold  mining  in  California  proceeded  un- 
eventfully. Conditions  were  fairly  normal  at  Grass  Valley. 
The  only  copper  mining  was  in  Plumas  County  where  the 
Engels  company  ran  as  usual.  In  Oregon,  Washington 
and  British  Columbia  the  situation  was  quiet,  various  small 
operations  being  under  way.  In  general  in  the  Northwest 
the  outlook  for  the  future  was  more  promising.  The 
Tacoma  and  Trail  smelters  ran  at  about  half  capacity. 
A  freight  reduction  of  $2  per  ton  on  bullion  shipped  to 
Eastern  points,  effective  Jan.  5,  was  announced. 

In  northern  Idaho  the  situation  was  little  changed.  The 
output  of  the  Federal,  Hecla,  and  Bunker  Hill  &  Sullivan 
companies  was  practically  normal  and  about  the  same  as 
in  Novemb-r.  About  2,000  were  employed  at  the  three 
producing  mines  and  the  Bunker  Hill  smelter  and  500 
more  on  the  smaller  mining  and  development  operations. 
There  were  practically  no  unemployed  laborers.  The 
Callahan.  Tamarack  &  Custer  and  the  Hercules  were  in- 
active, indications,  however,  pointing  to  early  resumption 
by  Tamarack  and  the  Hercules. 

The  situation  in  Nevada  was  fairly  satisfactory.  Heavy 
storms  retarded  prospecting  and  small  development  opera- 
tions in  remote  districts.  Tonopah's  output  was  approxi- 
mately $600,000.  Tonopah-Divide's  production  was  un- 
changed. Developments  at  Royston  and  Horn  Silver  were 
encouraging.  The  development  and  construction  work  at 
Virginia  City  and  American  Flat  progressed. 

In  Utah,  Park  City  shipped  9,263  tons  of  ore  and  con- 
centrates in  the  first  four  weeks  against  8,330  in  November, 
this  being  about  1,000  tons  above  normal.  Bingham's  out- 
put was  15,000  to  16,000  tons  of  milling  lead  ore  and 
fluxing  iron  sulphide  ore.  Tintic's  four  weeks'  production 
was  30,352  tons  compared  with  33,021  in  November.  Mid- 
vale  ran  three  lead  furnaces  (two  in  November)  and  one 
on  matte,  Murray  three  lead  furnaces,  and  Garfield  two 
reverberatories  and  one  blast  furnace  largely  on  siliceous 
silver  ores. 

Greater  confidence  in  the  future  was  apparent  in  Colo- 
rado. Compared  with  a  year  ago  the  labor  situation  was 
greatly  improved  and  the  cost  of  supplies  appreciably 
reduced.  The  Colorado  Fuel  &  Iron  Co.  announced  that 
it  would  increase  its  operations  at  the  Pueblo  steel  mills 
Jan.  1,  triving  employment  there  to  2,000  more  men. 
Cresson  Consolidated,  at  Cripple  Creek,  resumed  the  declara- 
tion of  dividends.  Numerous  operations  were  under  way  in 
various  districts.     The  smelting  situation  was  unimproved. 

Conditions  continued  to  better  in  the  Black  Hills  of  South 


Dakota.  The  Homestake  ran  at  capacity  as  in  November. 
The  one  other  large  operator,  the  Trojan,  recovered  $34,000 
in  gold  from  6,600  tons  of  ore,  as  compared  to  $28,000  from 
5,800  tons  in  November.  Activity  increased  among  the 
smaller    operators.      The    labor    situation    was    unchanged. 

Refined  copper  production  fell  off  somewhat  in  December 
in  the  Michigan  Lake  district,  the  output  being  estimated 
at  7,500,000  lb.  or  33  per  cent  of  normal.  Throughout  the 
greater  part  of  the  month  there  were  eleven  furnaces  in 
blast,  against  fifteen  in  November.  Calumet  &  Hecla  had 
seven,  Copper   Range    (Michigan)    three,  and   Quincy  one. 

Production  of  zinc  ore  in  the  Joplin-Miami  district  in- 
creased slightly,  ore  prices  advancing  somewhat.  Tonnage 
produced  averaged  7,500  per  week,  according  to  estimate, 
and  purchases  for  the  month  totaled  approximately  32,000 
tons.  Several  mines  resumed.  Few  men  were  idle.  High 
freight  rates  continued  to  hamper  work. 

Operations  in  the  southeast  Missouri  lead  district  con- 
tinued at  about  two-thirds  of  capacity  as  in  November, 
the  general  tendency  being  to  increase  output  slowly.  High 
costs  of  labor,  coal  and  other  supplies  served  to  retard 
expansion  of  any  kind  that  the  prevailing  price  of  lead 
might  tend  to  bring  about.  Wages  remained  about  30 
per  cent  above  the  pre-war  normal. 

In  Tennessee,  the  Ducktown  Sulphur,  Copper  &  Iron  Co.'s 
smelter  and  mill  ran  at  normal  capacity.  Its  production 
is  estimated  at  about  550,000  lb.  of  copper.  The  acid 
plant  remained  down.  The  Tennessee  Copper  &  Chemical 
Corporation  was  reported  to  be  running  one  furnace  only 
and  to  be  making  acid  at  less  than  half  capacity.  In  the 
Mascot  district,  the  American  Zinc  Lead  &  Smelting  Co. 
operated  its  mines  at  about  30  per  cent  of  normal,  its 
output  all  going  to  make  zinc  oxide.  In  general  in  the  state 
the  situation  was  unchanged  from  November. 

Operations  in  the  Wisconsin  zinc-lead  district  were  prac- 
tically the  same  as  in  November.  Production  was  un- 
changed, being  estimated  at  2,500  tons  crude  blende  con- 
centrates, 1,000  tons  roasted  blende  concentrates  and  250 
tons  of  lead  ore,  with  no  curtailment,  the  stock  of  blende 
concentrates  in  bins  being  equivalent  to  25,000  tons  of 
roasted  ore.  Five  producers  were  active  during  the  month, 
also  one  roaster,  one  acid  plant,  and  one  oxide  plant,  and 
one  mill  was  under  construction.  One  mine,  the  Big  Dick, 
reopened,  the  men  accepting  $2.50  wages. 

Signs  of  improvement  in  the  iron  ore  business  appeared 
on  the  Lake  Superior  ranges.  Four  mines  on  the  Mesabi 
Range  and  three  on  the  Menominee  resumed,  all  with  their 
men  on  full  time  and  paying  the  1913  wage  scale.  This 
was  probably  in  part  due  to  a  desire  to  relieve  the  unem- 
ployment situation.  At  properties  working  part  time  no 
cuts  were  made.  It  was  said  that  two  of  the  charcoal 
iron  furnaces  in  the  Lake  district  would  be  blown  in  in 
January.     Iron  ore  prices  for  1922  remained  unannounced. 

Iron-making  conditions  in  Alabama  improved  steadily 
over  November.  Sloss  Sheffield's  Hattie  furnace  was 
blown  in  ahead  of  schedule  near  the  end  of  the  month. 
Several  other  idle  stacks  prepared  for  resumption.  Thirteen 
were  in  blast  compared  with  eleven  last  month  and  five 
on  July  1.  Tennessee  Coal,  Iron  &  R.R.  Co.  operated  at 
two-thirds  capacity,  an  increase  of  5  per  cent  over  Novem- 
ber. Unemployment  was  less  marked.  The  Quenelda 
Graphite  Corporation  was  sold  to  Chicago  interests. 

In  northern  Ontario,  dividends  declared  in  December, 
payable  in  January,  totaled  $1,120,000.  Cessation  of  work 
in  the  bush  caused  considerable  unemployment  but  in 
general  the  labor  situation  was  good.  Production  con- 
tinued normal  at  Cobalt,  increased  at  Kirkland  and  re- 
ceded slightly  from  above  normal  to  normal  at  Porcupine. 
At  the  last-named  camp,  there  was  power  enough  for 
Mclntyre,  Hollinger  and  Dome  but  not  for  Davidson,  which 
shut  down.  The  Silver  Cliff,  at  Cobalt,  reopened  and  the 
new  Ontario  Kirkland  mill,  at  Kirkland,  was  started.  In  the 
Sudbury  district,  Mond  Nickel  continued  its  limited  pro- 
duction; otherwise  things  were  dead,  International  Nickel 
selling  $500,000  worth  of  supplies. 
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The  Market  Report 


Daily  Prices  of  Metals 


Copper,  N.  Y.. 

Tin 

Lead 

Zinc 

Deo. 

Electrolytic 

91  Per  Cent 

Straits 

N.  Y. 

St.  L. 

St  L. 

29 

30 
31 

Jan.     2 
3 
4 

13.625 

13.625 
13.50@13.625 

13.50 
13.50 

32.375 
32.625 
32.625 

32.25 
32.00 

32.875 

33.125 
33.125 

32.75 
32.375 

4.70 
4.70 
4.70 

Y.70 
4.70 

4.375@4.40 

4.375@4.40 

4.40 

4.40 
4.40 

4.8004.85 

4.80@4.85 

4.80@4.85 
4.80@4.85 

•These  prices  correspond  to  the  following  quotations  for  copper  delivered:  Dec.  29 
and    30,    13.875c;    Dec.    31,    13.75@13.875c.  ;    Jan.  3  and  4,  13.75c. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  t» 
the  beet  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York,  cash,  except  where  St.  Louis 
la  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered."  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  Is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  fer  zinc  are  for  ordinary  Prime  Western  brands.  Tin  Is  quoted  on  the 
basis  of  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin. 

London 


1 

Copper 

T 

" 

lead 

Deo. 

Standard 
Spot               3  M 

Electro- 
lytic 

Spot 

3M 

Spot 

3M 

Spot 

3M 

29 
30 
31 

Jan.  2 

3 

4 

66| 
66| 

65! 
65| 

67| 
67* 

66} 
66f 

74 
74 

73} 
73| 

170} 

170  } 

i68f 

167f 

172} 
172} 

i70| 
169f 

24| 
24| 

24} 
24i 

24* 

24* 

24} 
24} 

27} 
27J 

27} 
27| 

27} 
27} 

27| 

27J 

The 
prices  in 


above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange.     All 
pounds  sterling  per  ton  of  2,240  lb. 


Silver  and  Sterling  Exchange 

Sterling 

Exchange 
"Checke" 

Silver 

Sterling 

Exchange 

"Checks" 

silver 

Deo. 

New  York 

Domestic 
Origin 

New  York 
Foreign 
Origin 

London 

Jan, 

2 
3 
4 

New  York 

Domeetie 

Origin 

New  York 
Foreign 
Origin 

London 

29 

30 
31 

419 

420 

420} 

99| 
99| 
99f 

65 

64} 

64f 

35} 
34} 
34f 

420 ' 
420 

99| 
99} 

64} 
65 

34| 

34| 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  in  cents  per 
troy  ounce  of  bar  silver,  999  fine.  London  quotations  are  in  pence  per  troy  ounce  of 
sterling  silver,  925  fine.   Sterling  quotations  represent  the  demand  market  in  the  forenoon. 

Cables  command  one-half  cent  premium. 


Metal  Markets 

New  York,  Jan.  4,  1922 

The  holiday  dullness  in  the  metal 
markets  has  not  yet  lifted,  and  business 
has  been  exceedingly  quiet. 

Copper 

The  larger  producers  continue  to 
quote  14c,  delivered,  and  up  to  yester- 
day were  able  to  sell  an  occasional  car- 
load at  that  price.  Smaller  producers 
and  second-hands  in  general  were  ask- 
ing 13.875c.  until  Saturday,  when,  in  an 
effort  to  make  sales,  prices  in  several 
instances  were  cut  to  13.75c.  Even 
offers  at  this  price  failed  to  close  a 
1,000-ton  inquiry  from  the  American 
Steel  &  Wire  Co.,  and  the  business  was 
no  doubt  placed  at  a  slight  concession. 


Scarcely  any  copper  has  been  sold  at 
any  price,  and  most  of  the  inquiries 
were  apparently  for  inventory  pur- 
poses. 

The  business  of  consumers  continues 
good,  particularly  that  of  the  wire 
manufacturers,  and  the  lull  in  demand 
is  caused  only  by  the  large  sales  of 
the  last  three  months,  which  have  pro- 
vided for  immediate  requirements. 
Sales  during  this  time  have  almost  cer- 
tainly exceeded  deliveries.  Consumers 
who  have  no  large  supplies  of  copper 
would  apparently  do  well  to  provide  for 
the  future  at  the  present  time,  for  as 
soon  as  general  buying  is  resumed, 
prices  are  likely  to  come  up  to  the  level 
of  the  large  producers,  who  have  shown 
no  tendency  to  weaken.  The  resump- 
tion  by   Anaconda    has   without   doubt 


Average  Metal  Prices  for  December 
Copper: 

York  Electrolytic 18.556 

London  Standard  66.706 

London  Electrolytic   74.625 

Lead: 

New  York    4.700 

St.  Louis   4.369 

London    25.822 

Silver: 

New  York,  foreign   65.760 

New  York,  domestic   99.625 

London    35.645 

Sterling   Exchange    414.880 

Zinc: 

St.  Louis    4.837 

London    26.900 

Tin: 

99  per  cent   32.106 

Straits   32.486 

London    169.738 

Antimony    4.500 

Quicksilver    49.21 2 

Platinum    78.192 

had  a  slightly  depressing  effect  on  the 
market,  despite  the  fact  that  production 
from  that  source  will  likely  be  small 
for  some  months.  None  of  the  other 
producers  has  yet  shown  any  intimation 
of  resuming  operations.  Meanwhile, 
stocks  are  declining  rapidly.  Even  the 
December  sales  were  much  larger  than 
was  expected. 

Sales  for  export  continue  satisfac- 
tory,  at   14.125c.   c.i.f.  European  ports. 

Lead 

The  American  Smelting  &  Refining 
Co.  continues  its  official  contract  price 
at  4.70c.  Business  has  been  quiet  at 
this  level.  Some  producers  are  asking 
slightly  more,  but  are  getting  it  only 
when  a  special  brand  of  lead  is  in  de- 
mand. Corroding  grades  command  from 
10  to  15  points'  premium.  The  St. 
Louis  market  is  slightly  stronger.  Lead 
was  obtainable  up  to  Saturday  for 
4.375c,  but  on  that  day  prices  were 
generally  advanced  to  4.40c,  and,  in 
fact,  some  business  was  done  as  high 
as  4.45c  Yesterday  and  today  pro- 
ducers were  asking  4.40(3  4.425c,  al- 
though large  lots  might  possibly  still 
have  been  obtainable  at  4.375c  from 
one  interest. 

Zinc 

Prices  are  generally  unchanged,  and 
the  market  has  been  extremely  quiet  in 
the  East,  with  somewhat  more  activity 
around  Chicago.  January  deliveries 
have  brought  4.80@4.825c,  with  the 
bulk  of  the  metal  going  at  the  lower 
figure.  Most  of  the  zinc  sold  for  Feb- 
ruary delivery  has  brought  4.85c  The 
European  situation  is  distinctly  en- 
couraging to  American  producers.  Ger- 
man production  is  less,  and  that  coun- 
try is  unlikely  to  export  any  more  of 
the  metal  for  some  time.  A  small  ex- 
port  tax,   about  4   per  cent,   has   been 
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levied.  Scandinavian  stocks  of  German 
zinc  are  about  exhausted,  and  Belgian 
production     has     been     disappointing. 

There  is  a  good  possibility  of  American 

ing    abroad    in    the    not    distant 
future. 

Tin 
Tin  was  in  somewhat  greater  demand 

on    Thursday    and    Friday,    and    prices 
Ivanced  to  over  33c.,  but  the  ex- 
pected    rise    m    London    failed    to    take 

rhis  was  possibly  owing  to  the 
shipments  from  the  Straits, 
which  were  reported  for  December,  al- 
though this  condition  may  be  reflected 
in  smaller  shipments  later.  Tin  for 
forward  delivery  has  sold  for  the  same 
prices  as  for  spot. 

Arrivals  of  tin,  in  lon^  tons:  Total 
•  mber,  4,090;  dan.  2d,  London, 
men,  25;  China,  •">:  3d,  Straits, 

Gold 
Gold    in    London:      Dec.    29th,    98s.; 
30th,     98s.;     Jan.     3d,    97s.     9d.;     4th, 
97s.  9d. 

Foreign  Exchange 

The  foreign  exchange  market  is 
virtually  unchanged  from  the  quota- 
tions ruling  last  week.  On  Tuesday, 
Jan.  2,  francs  were  quoted  at  8.0375c; 
lire.  4.25c;  and  marks.  0.53625c.  New 
York  funds  in  Montreal  again  sharply 
declined  and  were  quoted  at  only  4;.. 
per  cent  premium. 

Silver 

The  market  continued  dull,  with 
China  and  Indian  exchanges  quoted 
lower  until  the  4th,  when  an  advance 
in  the  China  rates  caused  buying  by 
China  in  the  London  market,  with  a 
consequent  advance  in  price  there  and 
in   New   York. 

Mexican  Dollars— Dec.  29th,  491; 
30th,  491;  31st,  491;  Jan.  3d,  48*;  4th, 

Other  Metals 

Quotations  cover  large  wholesale  lots  unless 
otherwise    specified. 

Aluminum  20c.  per  lb.  for  9b  per 
cent  grade;  19c.  for  98@99  per  cent; 
18c  for  94@98  per  cent.  Outside  mar- 
ket nominal  at  17@18c.  for  98@99  per 
cent   virgin   grades. 

Antimony  —  Chinese  and  Japanese 
brands,  4.50c;  market  dull.  W.C.C. 
brand,  5i@53c  per  lb.  Cookson's  "C" 
grade,  spot,  9c  Chinese  needle  an- 
timony, lump,  nominal  at  4c  per  lb. 
Standard  powdered  needle  antimony 
(200  mesh),  nominal   at  5.25c.  per  lb. 

White  antimony  oxide,  Chinese, 
guaranteed  99  per  cent  Sb:0,,  whole- 
sale lots,  61@7c. 

Arsenic — 71c.  per  lb.  Market  stronger 
and  supplies  scanty. 

Bismuth — $1.50@$1.55    per    lb. 

Cadmium— Range  $1@$1.10  per  lb., 
in  1,000-lb.  lots.  Smaller  quantities, 
|1.10@$1.25  per  lb. 

Cobalt   —    Metal,    $3@$3.25    per    lb., 
black  oxide,  $2@$2.10  per  lb.  in  bbls. 
Iridium — Nominal,  $150@$170  per  oz. 


Molybdenum  Metal  —  In  rod  or  wire 
form,  99.9  per  cent  pure,  $32@$40  per 
lb.,  according  to  gage. 

Nickel — Standard  market,  ingot,  41c; 
shot,  41c;   electrolytic,  44c    Small  ton- 
Market  dead. 

Monel  Metal— Shot,  35c;  blocks,  35c, 
and  ingots,  38c  per  lb.,  f.o.b.  Bayonne. 

Osmium — $70  per  troy  oz.  Nominal. 
$70,  Los  Angeles,  Cal. 

Palladium — Nominal,  $55@$60  per  oz. 

Platinum— $S0@$84  per  oz. 

Quicksilver  —  $51  per  75-lb.  flask. 
San     Francisco     wires     $50.        Market 

;,.';i\  I'. 

'Rhodium — $150  per  troy  oz. 

'Selenium  —  Black  powdered,  amor- 
phous, 99.5  per  cent  pure,  $2@$2.25  per 
lb. 

'Thallium  Metal — Ingot,  99  per  cent 
pure,  $20  per  lb. 

'Tungsten  Metal— Wire,  $35@$60  per 
kilogram,  according  to  purity  and  gage. 

Metallic  Ores 

Chrome  Ore — Ore  analyzing  40@45 
per  cent  Cr:03,  crude,  $20@$25  per  net 
ton;  ground,  $30;  analyzing  45@50  per 
cent  CnOj,  $24@$26;  ground,  $28; 
f.o.b.  Atlantic  ports.  Quotations  are 
nominal. 

Iron  Ore — Lake  Superior  ores,  per 
ton,  Lower  Lake  ports:  Old  Range  bes- 
semer,  55  per  cent  iron,  $6.45;  Mesabi 
bessemer,  55  per  cent  iron,  $6.20;  Old 
Range  non-bessemer,  51*.  per  cent  iron, 
$5.70;  Mesabi  non-bessemer,  515  per 
ent  iron,  $5.55. 

Magnetite  Ore — F.o.b.  Port  Henry, 
N.  Y.:  Old  bed  21  furnace,  $4.85;  old 
bed  concentrates,  63  per  cent,  $5.75; 
Harmony,  cobbed,  63  per  cent,  $5.75; 
new  bed  low  phosphorus,  65  per  cent, 
$8.50. 

Manganese  Ore — 23@24c  per  unit, 
seaport;  chemical  ore,  $45@$60  per 
gross  ton,  lump;  $75  per  net  ton,  pow- 
dered.    Nominal. 

Molybdenum  Ore — 85  per  cent  MoSs, 
45@50c  per  lb.  of  contained  sulphide, 
New  York.     Quotation  purely  nominal. 

Tantalum  Ore — Guaranteed  minimum 
60  per  cent  tantalic  acid,  50c.  per  lb. 
in  ton  lota. 

'Titanium  Ores — Ilmenite,  52  per  cent 
Ti02,  U@2c  per  lb.  for  ore.  Rutile,  95 
per  cent  TiO,,  12c  per  lb.  for  ore,  with 
concessions  on  large  lots  or  contracts. 

Tungsten  Ore — Scheelite  or  wolfram- 
ite, 60  per  cent  WO,  and  over,  per  unit 
of  W03,  $2.50,  f.o.b.  Atlantic  ports. 
Chinese,  as  low  as   $2@$2.25. 

Uranium  Ore  (Carnotite) — Ore  con- 
taining 11  per  cent  U308  and  5  per  cent 
V-05  sells  for  Sl.50  per  lb.  of  U.,0,  and 
75c  per  lb.  of  V205;  ore  containing  2 
per  cent  U.O.  and  5  per  cent  V»0»  sells 
for  $2.25  and  75c  per  lb.,  respectively; 
higher  UaOs  and  V,Ot  content  com- 
mands   proportionately    higher    prices. 


■Furnished    by    Foote   Mineral    Co.,    Phila- 
delphia.  Pa 


Vanadium  Ore — $1  per  lb.  of  VaOt 
(guaranteed  minimum  of  18  per  cent 
V,Ot),  New  York.     Nominal. 

Zircon — Zirconium  silicate,  f.o.b. 
Pablo,  Fla.,  4J@13c  per  lb. 

'Zirkite — According  to  conditions,  $70 
@$90  per  ton,  carload  lots.  Pure  white 
oxide,  99  per  cent,  is  quoted  at  $1.15 
per  lb.  in  ton  lots. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Dec.  31 — Zinc  blende 
per  ton,  high,  $31.80;  basis  60  per  cent 
zinc,  premium,  $29;  Prime  Western, 
$28;  fines  and  slimes,  $26@$24;  average 
settling  price,  all  grades  of  zinc,  $28.33. 

Lead,  high,  $61.10;  basis  90  per  cent 
lead,  $58;  average  settling  price,  all 
grades  of  lead,  $58.40  per  ton.  Rumors 
of  $60  basis  lacked  verification. 

Shipments  for  the  week:  Blende,  11,- 
455;  lead,  1,877  tons.  Value,  all  ores, 
for  the  week,  $434,190. 

Shipments  for  the  year:  Blende, 
312,217;  calamine,  102;  lead,  65,243 
tons.  Value,  all  ores,  for  the  year, 
$11,031,440. 

The  period  of  readjustment  in  1921 
meant  a  loss  to  the  district,  compared 
with  1920  standards,  of  $25,000,000. 
Production  decreased  by  250,000  tons 
blende,  10,000  tons  calamine  and  24,000 
tons  lead  concentrates.  Compared  with 
pre-war  standards  the  1921  valuation 
is  almost  $2,000,000  below  1914  and 
over  $4,000,000  under  1913,  though  the 
tonnage  of  blende  and  lead  concentrate 
in  1921  greatly  exceeded  either  of  those 
years. 

Platteville,  Wis.,  Dec  31 — Blende, 
basis  60  per  cent  zinc,  $30.  Lead  ore, 
basis  80  per  cent  lead,  $58  per  ton. 
Shipments  for  the  week:  Blende,  186 
tons.  Shipments  for  the  year:  Blende, 
11,082;  lead  ore,  1,793  tons.  Shipped 
during  the  week  to  separating  plants, 
695  tons  blende. 

Non-Metallx  Minerals 
Asbestos  —  Crude  No.  1,  $1,000@ 
$1,500;  No.  2,  $600@$850;  spinning 
fibers,  $225@$400;  magnesia  and  com- 
pressed sheet  fibers,  $150@$250;  shingle 
stock,  $80@$150;  paper  stock,  $45@ 
$65;  cement  stock,'  $15@$25;  floats, 
$7@$10,  all  per  short  ton,  f.o.b.  Thet- 
ford,  Broughton  and  Black  Lake  mines, 
Quebec,  Canada. 

Barytes — Crude,  $6@$7  per  ton,  f.o.b. 
mines.  Ground  white,  $23,  f.o.b.  mills. 
Off-color  grades,  $15@$17,  f.o.b  South- 
ern mills.  Foreign  barytes,  f.o.b.  New 
York,  $28  per  ton. 

Bauxite  —  French  bauxite,  $8@$10 
per  metric  ton,  ci.f.  Atlantic  ports. 
American  bauxite,  crushed  and  dried, 
$8@$10  per  gross  ton,  f.o.b.  shipping 
points;  pulverized  and  dried,  $12@$15 
per  gross  ton,  depending  upon  grade; 
calcined  so  as  to  remove  most  of  the 
combined  water,  $20  per  gross  ton,  f.o.b. 
shipping  point. 

Borax — Granulated,  crystals,  or  pow- 
dered in  bags,  carloads,  51c  per  lb.;  in 
bbls.  51c 
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Chalk— English,  extra  light,  5c.  Do- 
mestic light,  lie;  heavy,  4c.  per  lb. 
all  f.o.b.  New  York. 

China  Clay  (Kaolin)— Crude,  $6.50@ 
|8.50;  washed,  $9@$10;  powdered,  $12 
@$20;  bags  extra,  per  net  ton,  f.o.b. 
mines,  Georgia;  powdered  clay,  $13@ 
$20,  f.o.b.  Virginia  points.  Imported 
lump,  $12@$20,  f.o.b.  American  ports; 
powdered,  $25@$40,  f.o.b.,  quoted  at 
New  York. 

Emery — Turkish  emery.  6c.  per  lb. 
Inferior  grades,  3Jc,  f.o.b.,  from  New 
England  points. 

Feldspar — No.  1  pottery  grade,  $6.50 
@$6.75  per  long  ton;  No.  2  pottery. 
(6.75;  No.  1  soap  grade,  $7.25@$7.50, 
f.o.b.  cars.  Most  properties  producing 
No.  2  pottery  shut  down  or  producing 
below  capacity  owing  to  bad  roads. 

Fluorspar  —  Gravel,  guaranteed  85 
per  cent  calcium  fluoride  and  not  over 
6  per  cent  silica,  $20@$22.50  per  ton, 
f.o.b.  Illinois  and  Kentucky  mines; 
gravel,  $15;  lump,  $12.50,  f.o.b.  Lords- 
burg,  N.  M.  Ground,  acid  grade,  97  per 
cent  CaF:,  $30,  New  Mexico. 

Fuller's  Earth— 16  to  30  mesh,  $20 
per  ton;  30  to  60  mesh,  $20;  60  to  100 
mesh,  $17;  100  mesh  and  over,  $15, 
f.o.b.  Pennsylvania  points.  Market 
quiet. 

Graphite — Ceylon  lump,  first  quality, 
5}@6£c.  per  lb.;  chip,  4@5c;  dust, 
2£@3|c;  No.  1  flake,  5@7c;  amorph- 
ous crude,  $15@$42.50  per  ton.  All 
f.o.b.  New  York. 

Gypsum — Plaster  of  paris  in  carload 
lots  sells  for  $4.25  per  250-lb.  bbl., 
alongside  dock,  New  York. 
Kaolin — See  China  Clay. 
Limestone — Crushed,  New  York  State 
shipping  points,  ?  in.  size,  $1.40@$1.75 
per  net  ton;  11  in.,  $1.35@$1.70.  Prices 
for  other  sizes  practically  the  same. 
Agricultural  limestone,  $2.50@$4.50  per 
net  ton,  f.o.b.  eastern  shipping  points, 
depending  upon  analysis. 

Magnesite,  Calcined  —  Crude,  $12@ 
$15  per  ton.  High-grade  caustic  cal- 
cined, lump  form,  $30@$40  per  ton. 
Plastic  calcined,  $45@$50  in  barrels, 
carload  lots,  f.o.b.  California  points. 
Atlantic  seaboard,  $60. 

Dead-Burned  —  $33  per  net  ton, 
Chewelah,  Wash.;  $58@$64,  Chester, 
Pa.  Austrian  grade,  $53.80  per  ton, 
f.o.b.,  Chester,  Pa.  (Magnesite  brick — 
See    Refractories.) 

Mica  —  India  block  mica,  slightly 
stained,  per  lb.:  No.  6,  35c;  No.  5, 
$1.20;  No.  4,  $2.50@$3;  No.  3,  $3.50@ 
$4;  No.  2,  $4.50@$6;  No.  1,  $5.50@ 
$6.50.  Clear  block:  No.  6,  50c;  No.  5, 
$1.75;  No.  4,  $3.25;  No.  3,  $5;  No.  2, 
$6.50;  No.  1,  $8;  Al,  $6.50@$8.50;  extra 
large,  $25;  ground,  wallpaper  grade, 
$90@$160  per  ton  (depending  upon 
quantity);  ground  roofing  mica,  $25@ 
$70,  all  f.o.b.  New  YorK. 

'Monazite  —  Minimum  of  6  per  cent 
thorium  oxide,  $30  per  unit,  duty  paid. 
Phosphate  Rock — Per  long  ton,  Flor- 
ida ports:  77  per  cent  tricalcium  phos- 

'Foote  Mineral  Co..   Philadelphia.  Pa. 


phate,    |11;    7.".    per   cent,    $9.50;    75@ 

74    per    cent,    $9;    70    per   cent,    $6.25; 

■  lit,    $5.75;    68@66    per    cent, 

Pumice  Stone  —  Imported,  lump,  3@ 
in.     per  lb.;  domestic  lump,  5c;  ground, 
.  all  f.o.b.  New  York. 

Pyrites — Spanish  fines,  per  unit,  12c, 
ci.f.  Atlantic  seaport;  furnace  size, 
13c;  Spanish  lump,  13@14c;  domestic 
fines,    f.o.b.    mines,    Georgia,    ll@12c. 

Silica  —  Glass  sand,  $2.25  per  ton; 
sand-blast  material,  $2.25,  both  f.o.b. 
Indiana  points.  Amorphous  or  decom- 
posed variety,  soft  silica,  250  to  500 
:>16@$30  per  ton.  Ganister, 
crude,  $2.50  per  ton,  f.o.b.  Illinois  points. 
Molding  sand,  building  sand,  glass 
sand,  $2.25@$3,  f.o.b.  Pennsylvania 
points.    Market  reported  dull. 

Sulphur— $16@$18  per  ton  for  do- 
mestic, f.o.b.  Texas  and  Louisiana 
mines;  $18@$20  for  export,  f.a.s.  New 
York. 

Talc— 20  to  200  mesh,  $7@$12  per 
ton,  f.o.b.  Vermont;  $8.25@$13,  f.o.b. 
points  in  Georgia;  200  mesh,  $16@$20, 
f.o.b.  Los  Angeles. 

Mineral  Products 

Copper  Sulphate  —  Large  crystals, 
5.65c;  small  crystals,  5.55c  per  lb. 
f.o.b.  New  York. 

Potassium  Sulphate  —  Powder,  do- 
mestic, 90c. @$1  per  unit,  basis  90  per 
cent,  f.o.b.   New  York. 

Sodium  Nitrate — $2.30  per  cwt.  ex 
vessel.  Atlantic  ports. 

Sodium  Sulphate — For  95  per  cent 
material,  $12.50  per  ton,  f.o.b.  in  bulk. 
Western  mines,  spot  and  six  months' 
contract;  $20@$22  per  ton,  New  York. 

Ferro -Alloys 

Ferrotitanium — For  15  to  18  per  cent 
material,  $200@$225  per  ton,  f.o.b. 
Niagara   Falls,  N.  Y. 

Ferrocerium — Per   lb.,   $12@$15. 

Ferrochrome — Carload  lots,  spot  and 
contract,  60  to  70  per  cent  chromium,  6 
to  8  per  cent  carbon,  12c  per  lb.  of 
chromium  contained;  4  to  6  per  cent 
carbon,  13c,  f.o.b.  works. 

Ferromanganese — Domestic  76  to  80 
per  cent,  $58@$60,  f.o.b.  furnace;  re- 
sale, $90,  delivered;  English  and  Ger- 
man, $54@$58,  ci.f.  Atlantic  sea- 
port. Spiegeleisen,  18@20  per  cent, 
$25@$27  per  gross  ton,  f.o.b.  furnace. 

Ferromolybdenum — Standard  grades, 
carrying  from  50  to  60  per  cent  molyb- 
denum metal,  with  low  sulphur,  phos- 
phorus, and  arsenic,  $2.25  per  lb.  of 
contained  metal,  f.o.b.  works.  Imported 
material,  $1.70@$2. 

Ferrosilicon — For  10  to  15  per  cent, 
per  gross  ton,  f.o.b.  works,  $38@$40; 
50  per  cent,  $57@$59;  75  per  cent, 
$120@$125. 

Ferrotungsten — Domestic,  70  to  80 
per  cent  W,  40@45c  per  lb.  of  con- 
tained tungsten,  f.o.b.  works.  Foreign, 
50c,   duty   paid,   f.o.b.   Atlantic   ports. 


I'M.  uranium — :t5  to  60  i"-i  eent  U, 
$6  per  lb.  of   l  fob    work*. 

Perroranadium — $4.26@$4.50  per  lb 
ntained,  according  to  analyses 
and  quantity. 

Metal  Products 

Copper   Sheets— Current   New   York 
per    Hi.;    win 

Lead  Sheets — Full  lead  sheets,  7Jc; 
cut  lead  sheets,  8c  in  quantity,  mill 
lots. 

Nickel  Silver— 29.50c  per  lb.  for  18 

per  cent  nickel.    Grade  "A"  sheets. 

Yellow  Metal  —  Dimension  aheeU, 
17.7.V.;  sheathing,  16.25c;   i 

in.,  i  ;  . 

Zinc  Sheets— $8.50  per  100  lb 
per  cent  on  carload   lots,  f.o.b.   works. 

Refractories 

Bauxite  Brick — 56  per  cent  alumina, 
$50  per  ton;  76  per  cent,  $90@$95  f.o.b. 
works. 

Chrome  Brick — $43@$45  per  net  ton. 

Chrome  Cement  —  40@45  per  cent 
C^O,,  $30@$32  per  net  ton,  and  $31  in 
sacks,  carload  lots,  f.o.b.  eastern  ship- 
'ping  points. 

Firebrick — First  quality,  9-in.  shapes, 
$28  per  1,000,  Pennsylvania,  Ohio  and 
Kentucky. 

Magnesite  Brick — '.(-in.  straights,  $52 
,.  $55   per  net  ton,  f.o.b.   works. 

Silica  Brick— 9-in.,  per  1,000,  $28@ 
$40  in  carload  lots,  f.o.b.  shipping 
points. 

The  Iron  Trade 
Pittsburgh,  Jan.  2,  1922. 

The  steel  market  has  been  inactive 
the  past  week.  Fundamental  conditions 
have  undergone  no  material  variation 
in  two  or  three  months,  and  the  market 
is  not  likely  soon  to  change.  In  the 
past  year  the  average  decline  in  fin- 
ished steel  prices  was  approximately 
$22  per  net  ton.  Under  promise  of  a 
heavier  operation,  involving  slightly 
lower  costs,  producers  might  shade 
present  prices  a  trifle. 

A  few  mills  are  closed  temporarily. 
Production  of  ingots  is  at  the  rate  of 
about  23,000,000  tons  a  year,  equal  to 
44  per  cent  of  capacity,  which  has  in- 
creased by  one-half  since  1914  and  has 
doubled  since  1910. 

Pig  Iron — The  market  has  continued 
extremely  quiet.  Bessemer  remains 
quotable  at  $20,  Valley,  and  foundry  is 
$19.50.  Basic  iron,  which  has  been 
quotable  nominally  at  $19,  is  now 
quoted  by  merchant  furnaces  at  $18.25, 
the  merchant  producers  accepting  as 
governing,  a  sale  made  two  or  three 
weeks  ago  by  a  steel  works  at  this 
figure. 

Coke 
Connellsville—  Furnace,   |3.25@$3.50; 

foundry.  $4.25@$4.50. 
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El  Oro  Declared  Dividend  and  Bonus 

A  report  of  operations  of  the  El  Oro  Mining  £  Railway 
Co.,  Ltd..  for  the  year  ended  June  30,  1921,  states  that  the 
net  profit  earned  during  this  period  was  £74,383  3s.  6d.  Out 
of  this  sum  the  directors  declared  dividend  No.  31,  of  5  per 
cent,  or  Is.  per  share,  tax  free,  for  ;he  year  1920  and  1921. 
which  absorbed  £57,375  0s.  0d.,  paid  on  Nov.  19,  1921. 

During  the  year  the  directors  decided  to  distribute  a 
similar  sum  in  "a  bonus  dividend,  No.  30,  payable  in  shares 
of  La  Compania  de  Inversiones  del  Oro,  S.  A.,  equivalent  in 
capital  value  to  Is.  per  share  held  by  the  shareholders  of 
the  El  Oro  Mining  &  Railway  Co.  This  distribution  has  not 
yet  been  effected. 

General  and  economic  conditions  in  Mexico  in  the  past 
year  have  shown  improvement.  In  consequence,  and  in  con- 
junction with  further  economies  at  the  mine,  due  to 
extremely  watchful  management,  working  costs  have  been 
reduced  by,  roundly,  $1'  per  ton.  This  has  rendered  it 
possible  to  maintain  the  average  rate  of  profit  per  ton  of 
ore,  and  at  the  same  time  to  bring  under  treatment  ore  of 
correspondingly  lower  grade,  which,  under  the  conditions 
prevailing  in  the  year  preceding,  would  not  have  yielded  a 
profit.  The  general  result  was  that  383,043  tons  of  ore, 
having  a  gross  value  of  $7.63  per  ton,  as  treated  in  the  re- 
duction works,  (compared  with  $8.77  for  the  previous  year) 
produced  bullion  which  realized  $2,545,446,  or  $6.64  (com- 
pared with  $7.61  for  the  pevious  year)  per  ton,  resulting  in 
a  net  profit  of  $357,010,  or  £95,202  13s.  5d. 

Profit  and  loss  account  follows: 

Debit:  .  . 

I  1.  d. 

Mining  expenditures 5?H?t  '!  n 

Railway  department  expenditure i'iif  {  ? 

London  expenses 2,546  3  2 

Directors' fees  2,310  2  9 

Depredation  of  plant,  machinery  and  investments.      .  45,000  U  U 

Provision  for  income  tax  and  corporation  profits  tax..  56,800  0  0 

Balance  carried  to  balance  sheet 74,383  3  6 

Tou,l .      £808,908  I  II 

Credil:  £  ,.  d. 

Bullion  recovered 6J2'59?  ,1  ", 

Railway  department  receipts ??'?<5  ,  \ 

Interest  and  dividends 3l,I;i  ,„  I 

Sundry  receipts _        *>°  l9  ° 

Total  £808,908  I         II 

Balance  at  hand  June  30,  1920,  was  £172,273  7s.  3d.,  less 
two  dividends  of  £57,375  each  plus  profit  for  the  year  of 
£74,383  3s.  6d.,  which  gives  a  balance  on  June  30,  1921,  of 
£131,906  10s.  9d. 

Costs  per  ton  were:  Mining,  $2.38;  development,  $0.79; 
mill:.  .  yaniding    $1.06;    general    expense,    $0.32; 

taxes,  $0.81;  total,  $5.66. 

Ore  reserves  total  282,124  tons,  estimated  to  contain 
$7.96  gold  and  2.11  oz.  silver  per  ton. 

'American  gold  dollar.     Exchange  rate  taken  at  $3.75  to  £1. 

Tonopah  Belmont  Development  Co. 

A  condensed  statement  of  operations  of  Tonopah  Bel- 
mont Development  Co.  for  the  quarter  ended  Sept.  30, 
1921,  follows: 

Received  and  r  $489,822.78 

Mining,  milling  and  administration  e.xpciL-'  357,459.53 

Net  earnings  for  three  months  $132,363  25 

Miscellaneous  income. .  1,482.43 

Total  net  income  for  three  months  ended  Sept.  30,  1921              $133,845.68 

Available  resources,  Nov.  30,  1921  were: 

Due  from  amelten  %1VAill 

Due  from  others .??•!!■?? 

Cash  in  banks  216,179.21 

$563,997.76 
The  net   earnings  for  the  quarter  ended  Sept.   30,   1921. 
of  the  Belmont  Surf  Inlet  Mines,  Ltd.,  of  which  this  com- 
pany owns  80  per  cent,  were  $11,144.47. 


Chile  Copper  Co.  Shows  Loss  for 
Third  Quarter 

A  report  showing  the  results  of  the  operations  of  Chile 
Exploration  Co.  for  the  third  quarter  of  the  year  1921  states 
copper  output  was  12,023,177  lb.,  compared  with  12,001,873 
lb.,  for  the  preceding  quarter. 

The  cost  of  copper  produced  during  the  quarter  was 
11.405c.  per  lb.,  including  selling  and  delivery  expense,  but 
excluding  depreciation  and  Federal  taxes  and  with  no  credit 
for  miscellaneous  income,  compared  with  11.971c.  per  lb.  for 
the  previous  quarter. 

The  financial  statement  of  the  Chile  Copper  Co.,  and  Chile 
Exploration  Co.  combined,  (earnings  being  based  on  copper 
actually  delivered)  compares  as  follows: 

Third  Quarter      Second  Quarter 
1921  1921 

l'ounds  copper  delivered 17,300,055  13,878,412 

Net  profit  on  copper  delivered $429,652.07  $291,667.31 

Miscellaneous  income. 44,594.24  8,827. 58 

Interest  on  call  loans  and  bank  balances. ..... .  86,055.87  122,883.19 

Total  income $560,302.18  $423,378.08 

Depreciation $789,402. 19  $697,249.54 

Amortized  discount  on  fifteen-year  6  per  cent 

convertible  bonds 35,000.00  35,000.00 

Accrued  bond  interest  of  Chile  Copper  Co 787,500.00  787,500.00 

Expenses  of  Chile  Copper  Co 8,280.00  13,661.92 

Total  charges $1,620,182.19         $1,533,411.46 

Balance  undivided  profits  for  quarter,  both  com- 
panies  (a)$  1 ,059,880. 01  (o)$l,l  10,033. 38- 

(a)   Loss. 

It  will  be  noted  that  of  the  above  loss  of  $1,059,880.01,  the 
sum  of  $789,402.19  is  for  depreciation,  which  is  a  book  entry 
and  is  computed  on  a  time  basis,  regardless  of  production 
or  sale. 

The  companies  had  on  Dec.  1,  $8,586,000,  representing 
cash  on  hand  and  marketable  securities,  after  setting  aside 
the  amount  required  to  complete  payment  of  purchase 
price  of  the  two  tank  ships  mentioned  in  the  last  annual 
report.  

Mining  Dividends  for  December,  1921 

The  following  dividends  were  paid  by  mining  and  metal- 
lurgical companies  during  December,  1921: 

Companies  of  the  United  States          Situation  Per  Share  Totals 

American  Smelting  &  Refining,  pfd U.S.  $.75  Q  $875,000 

Calumet  &  Arizona,  c Aris.  0.50Q  321,260 

I  .-di-ral  Minim;  &  Smelting,  pfd.,  s.l Idaho  I  .  00  Q  120,000 

Hecla  Mining,  s.l Idaho  0.17  Q  170,000 

ilomestake  Mining,  g S.D.  0 .  25  M  62,790 

Iron  Blossom  Consolidated,  s.c.l Utah  0.025  1  25,000 

NationalLead.com U.S.  1.50  Q  309,831 

National  Lead,  pfd U.S.  I.75Q  426,433 

St.  Joseph  Lead Mo.  0.25  Q  352,367 

Si.  Mary's  Mineral  Land,  c Mich.  1 .00  I  160,000 

Texaa  Gulf  Sulphur Texas  1 .  00  X  635,000 

United  Verde  Copper Ariz.  I    50  Q  450,000 

UtahCopper Utah  0.50  Q  812,245 

Companies  in  Canada 

ITolhnger  Consolidated  Gold Ont.  0.10  492,000 

Q,  quarterly;  M,  monthly;  I,  irregularly;  X,  includes  extra;  o,  copper;  s 
silver;  1,  lead;  g,  gold. 

The  showing  is  slightly  improved  over  that  of  three 
months  ago.  Hecla  increased  its  dividend  from  10  to  17c. 
Iron  Blossom  Consolidated  appears  for  the  first  time  since 
January,  1920,  with  the  then  customary  dividend  of  2Jc. 
St.  Mary's  Mineral  Land  paid  its  only  dividend  of  the  year, 
$1,  half  of  the  1920  distribution.  Texas  Gulf  Sulphur  paid 
an  initial  dividend  of  50c.  with  50c.  more  as  an  extra.  This 
company  was  only  recently  listed  on  the  New  York  Stock 
Exchange,  quotations  rising  from  321  on  Dec.  1  to  42i 
on  Dec.  28.  Two  of  the  Hollinger  payments,  which  are 
made  every  four  weeks,  came  in  December,  on  the  second 
and  thirty-first.  The  2ic  dividend  of  the  Rochester  Silver 
Corporation  is  missing  from  the  list,  but  will  be  paid  ini 
January. 
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Metal  Statistics 


Monthly  Average  Prices  of  Metals 

Silver 

. New  York «  > London .  Sterling  Exchange 

1920  1921          1920  1921  1920  1921 

juuuy 132.827  65.950  79.846  39.985  367.082  372.650 

February 131.295  59.233  85.005  34.745  337.466  385  932 

March 125.551  56.023  74.194  32  479  370  870  389  806 

AnrO 119.779  59.337  68.848  34.250  392.438  391.784 

May 102.585  59.810  60.010  34.165  383.360  396  580 

Jon. 90.957  58.510  51096  34.971  393.663  377.236 

Jejrv 91.971  60.260  53.736  37.481  385.538  362.565 

August 96.168  61    597  59.875  38  096  360.404  364  505 

September 93.675  66  160  59.476  40  082  350  370  371725 

Oetober 83.480  70  970  54  197  41442  346.460  386  315 

November 77.734  68.234  50.952  38  750  342  333  396.315 

Deeember 64.774  65.760  41845  35.645  348.101414  880 

Ye»r 100.900      62  654     61   590     36  841     364  840  384   191 

New  York  quotations  oents  per  ounce  troy,  999  fine.    London,  pence  per  ounce, 
■sterling  silver,  925  fine. 

Copper 

i New  York •  ■ London  ■ 

Electrolytic  Standard                Electrolytio 

1920  1921  1920  1921          1920  1921 

January 18.918  12.597  118.095  70.964  123.238  79.119 

February 18.569  12.556  120  188  70.925  126.958  75.925 

March 18.331  11  976  109.533  67.563  118.348  71.190 

April 18.660  12.438  103.025  69.381  111.500  71.786 

May 18.484  12.742  96.750  73.196  109.200  74.298 

June 18.065  12.697  87.864  71.852  101.909  75.682 

July 18.576  12.170  90.148  71.155  106.455  75  286 

August 18.346  11634  93.935  68  614  111.143  72  705 

September 18.144  II   948  96.381  67  977  111.905  72  295 

October 15.934  12.673  93.327  67.327  104.905  73.476 

November 14.257  13.035  84.807  66.614  94.614  74.386 

December 13.188  13  555  75.702  66  706  85.905  74  525 

Year I7.4J6     12  502       97.480     69  356     108.839        74  223 

N'ew  York  quotations,   oents  per  tb.    London,  pounds  sterling  per  long  ton. 

Lead 

■ — New  York — •  ■ — St.  Louis — ■  ■ London ■ 

1920  1921  1920  1921  1920  1921 

January 8.561  4  821  8.300  4  747  47.095  23  387 

February 8.114  4.373  8.601  4.228  50.256  20  650 

March 9.145  4  084  8.894  4.000  46.054  18  911 

April 8.902  4.356  8.618  4.272  39  225  20.589 

May 8.576  4.952  8.352  4  784  38  488  23  399 

June 8.323  4.485  8.169  4.293  34.330  22.563 

July 8.338  4.410  8.283  4  260  34.960  23.399 

August 8.667  4  382  8.725  4  217  36.304  23  489 

September 8.177  4.600  8.160  4.392  35.452  23.148 

Oetober 7.070  4.690  7.018  4.439  35  238  23  679 

November 6.159  4.683  6.127  4.356  32.489  24  483 

December 4.727  4.700  4.717  4  369  24.089  25  322 

Year 7.957       4.545        7.830       4  363     37  832     22.752 

New  York  and  St.  Louis  quotations,  cents  per  lb.      London,  pounds  sterling 
per  long  ton. 

Tin 

■ New  Y'ork ■ London 

99% .  Straits 

1920  1921            1920  1921              1920  1921 

January 61.596  31.470  36.000  376.512  190.464 

February 58.466  28.534  59.932  32.142  395.750  166  250 

March 61.037  27.296  61.926  28.806  369.489  156  024 

April 61.120  28.990  62.115  30  404  345.450  163.905 

May 53.230  31.431  55.100  32  500  294.813  177.411 

June 46.125  28.514  48.327  29.423  250.614  167  506 

July 45.798  26.755  49.154  27  655  261.886  164.530 

August 43.856  25  662  47.620  26  301  274  048  155  318 

September 41.940  26.280  44.465  26  680  270.120  156.750 

Oetober 39.310  27.278  40.555  27.655  258.190  156.380 

Norember 35.667  28.592  36.854  28.935  241.080  158  898 

Deeember 31.135  32   106  34.058  32  486  212.440  169  738 

Year 48  273     28  576     49  101     29.916       295.866     165  265 

N'ew  Y'ork  quotations,  cents  per  lb.    London,  pounds  sterling  per  long  ton. 

Zinc 

— St.  Louis — «        ■ London ■ 

1920  1921  1920  1921 

January 9.133  5413  58.643  25.262 

February 8.708  4.928  61.338  24.850 

March 8.531  4  737  53.467  25  077 

April 8.184  4.747  47.388  25.530 

May 7  588  4.848  45.088  26  923 

J"J>« 7.465  4.421  41.193  26.750 

JoJy 7.720  4  239  41.886  26  262 

August 7  835  4  186  41.220  25  068 

September 7.661  4  235  39.690  25.256 

Ootober 7. 150  4.605  39.756  26.315 

November 6.247  4  665  35.028  25.949 

Deeember 5.824  4.837  27  762  26  900 

Ye»r 7.671  4.655   44  372  25  845 

New  Y  ork  and  St.  Louis  quotations,  cents  per  pound.    London,  pounds  sterling 
oer  long  ton. 


\ntnuony,  Quicksilver  and  Platinum 

Antimony  (')  Quicksilver  ('  i  Platinum  (  l 

—  New  York —  —  New  York  —  —New  York- 

1920  1921              1920  1921  1920         1911 

January 10.577  5. 258  90  192  48  440  134  23  73  400 

February 1 1 .  588  5.2JO  84  432  49  545  15159  70  227 

March 11.056  3  282  92.611  46  796  138  56  72  463 

Aj.ril 10.500  5.137  102    192  45  423  127.04  7»  404 

May 9.655  5.250  89  560  47  000  97  30  73  740 

June 8  289  5  087  90    154  46  846  85    19  74.942 

July 7  500  4  735  90  333  44  950  83.94  70.440 

August 7.177  4  597  83  806  45  028  1 1 1  44  73  222 

September 7.113  4  564  75  000  42  660  115   20  75  960 

Ootber 6  723  5.085  67.200  39.840  101.70  81.800 

November 6.109  4.734  58.417  39.804  84  75  82  609 

December 5.534  4.500  49.577  49  212  79  62  78  192 

Year 8.485       4  957         81.123     45  462       110  90  73  033 

(a)  Antimony  quotations  in  cent*  per  lb.  for  ordinary  brands.    ('■)  Quicksilver  in 
dollars  per  flask.     (•)  Platinum  in  dollar*  per  ounce. 

Pig  Iron,  Pittsburgh 

Bessemer  Basic  No.  2  Foundry 

1920  1921  1920  1921  1920  1921 

January $40.47  33  96  $39.88  31.96  $39.86  33.  II 

February 42.95  28.96  42  61  26.96  43.40  30.23 

March 43.40  28  16  42  90  26  46  43.44  27  15 

April 43.72  26  96  44  22  24  46  43.90  26  77 

Nlay 44.00  26.21  44.88  23.84  45.36  25.56 

June 44.89  24  96  45  41  22  66  46.40  24.38 

July 47.21  22  84  47.42  20.76  46.56  22.36 

August 48.90  21   96  49  88  20.29  49.35  21   53 

September 50.46  21.96  50.46  21.21  51.96  22  82 

October 49.21  2196  44.38  20  96  48.51  22  96 

November 41.26  21   96  39.20  20.96  42.61  22  74 

December 36.96  21.96  34.90  20  65  37.73  21.96 

Year 44.45     25   15  43  85         23  43       44  93  25  26 

In  dollaie  per  long  ton. 

Monthly  Crude  Copper  Production 

. 1921 

August  September  October  November 

Alaska  shipments 4,407,434  3,709.844  6,160,847  4,841,506 

Arisona  Copper (a>  (o1  (a)  to1 

Calumet  &  Arizona (o)  (V  (a)  (a* 

Con.  Arii.  Smelting (o)  (a)  (a)  (a> 

Inspiration (a)  (a)  (a)  (a* 

Magma (a*  ( a**  fa)  (a* 

Miami 4,281,000  4,268,000  5,084,000  4,514,000 

New  Cornelia 1,511,964  1,527,493  1,536,725  1,605,936 

Old  Dominion (a<  (a>  (a)  (a> 

Phelps  Dodgo (a>  (o>  (o)  i 'd> 

Shattuck  Ariiona (a)  (a*  fa)  <a> 

Ray (o)  (o)  (o)  <*< 

United  Verde lal  (a)  (o)  ml 

United  Verde  Eitension.. .  (a)  (o)  (at  (a) 

Calumet  &  Hecla (o>  (o)  ml  mi 

Other  Lake  Superior 4,250,000  4,251,000  4,250,000  5,500,000 

Anaconda (o>  (a)  m)  (a) 

East  Butte 1,278,000  949,988  1,000,000  750,000 

NevadaCons (o)  (a)  (a) 

Chino (o)  (o)  (a)  (a* 

Utah  Copper fa*  (o*  (o)  (o) 

Others,  estimated .  7,520,000  9,150,000  5.200.000  11,130,000 

Total  United  States 23.248,398  23,855,317  23,231.572  28,341.442 

Imports:    Ore  and  concen- 
trates, matte,  etc 10,888,426  6,268,635  8,445,551  7.297,583 

Imports  of  buster,  unrefined  12,574,740  8,614,851  23,360,893  10,561,454 

Imports  of  refined,  etc 662,885  10,553,792  761,125  2,139,144 

Grand  total 47,374.449  49,292.595  55,799,141  49,339.623 

GranbyCons 2,485,704  2,720,761  2,593,250  2.365,017 

Boleo 770,096  771,305  1,041,863  976,815 

Cananea (o>  (a)  (a)  (a) 

Phelps  Dodge  Mexican. .  (a)  (a)  (a)  (a) 

Cerrode  Pasco 4.630,000  4,594,000  5,330,000  5,618.000 

Chile 4.000.000  4.000,000  4,000.000  4.000.000 

Katanga 6,509,160  6,136,515  6,189,435  5,984,370 

Backus  &  Johnston 720,000  350,000  198,000  900,000 

Ilampden  Cloncurry (a)  (o)  (ai  (a) 

Mount  Lyell 940,000  1,204.000  1,220.000  ... 

Mount  Morgan (a)  (a)  (a) 

Cons.  M.  &  S.  of  Canada..  209.090  261,855  156,940  200,000 

Falcon  Mines 540,880  511.280  550.710  518,600 

Furukawa 2,580.453  2,744.371  2,541,508     

Sumitomu 1.673.601  1,674,865  1.444,316  2,910,964 

(a)  No  copper  produced  during  this  month. 

Comparative  Annual  Copper  Production 

1919 

January 135,733,51 1 

February 1 1 1 ,649,5 1 2 

March 102,040,460 

April 98.808,998 

May 92,652,975 

June 95,856,570 

July 100.369,247 

August 1 07.994,040 

September 1 08,703,075 

October 1 1 5, 1 43. 1 43 

November 117,289,735 

December 102,997,633 


1920 

1921 

121,903,744 

90,596.597 

117,450,000 

86,682,941 

120,309,316 

91,046,345 

116,078,871 

46,946,523 

114,964,207 

25,310.511 

116,107,856 

24,623.693 

109,729,610 

22,033,739 

112.460,254 

23.248,398 

104,9195,62 

23.855,316 

105,231,571 

23,231.572 

106,700,178 

28,341,442 

95,709,009 
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Mining  Stocks 

Week  Ended  December  31,  1921 


I  vJi  Blftb 
COPPER 

Anmeek Boston  62 

ew.      N.  V.  Curb  2} 

. .     Boston  24 

New  York  50; 

.  Consol Boston  3 

m'l Boston  9 

Big   !  edge N.  V.  Curb 

Mines Boston 


62  Sept.  '20.  Q 

2}  

2*  Mar.  '19 

49J  Nov.  '20,  Q 


vk 


A  Heela.... 
Copper 


Boatan 

Boston 

N.  Y.Curh 
Boston 

Fasro New  York 

;-<r New  Y'ork 

New  York 
.-alt  lake 

■ana N.  Y.  Curb 

I  er  Mines..  N.  Y.  Curb 

Copper   Range Boston 

.  pper Boston  Curb 

Davis-Daly Boston 

East   Butte Boston 

First  National Boston  Curb 

Franklin Boston 

Gadsden    Copper.    . .  Boston  Curl 

Granby    Consol New  York 

Greene-  Caiianea New  York 

Hanc  ock Boston 

Howe  Sound N.Y.Curb 

Inspir  ation  Consol...  New  Y'ork 

Iron  Cap Boston  Curb 

Isle  Royale Boston 

Kennecott New  York 

Keweenaw Boston 

Lake  Copper Boston 

La  Salle Boston 

Magma  Chief N.  Y.  Curb 

Magma  Copper N.  Y.  Curb 

Majesti  e Boston  Curb 

Mason  Valley Boston 

Mass  Consolidated . .  Boston 

Miami  Copper New  York 

Michigan Boston 

Mohawk Boston 

Mother  Lode  Cca...  .  N.  Y.  Curb 

Nevada  Consol New  Y'ork 

New  Cornelia Boston 

North  Butte Boston 

North  Lake Boston 

Ohio  Copper N.Y.Curb 

minion Boston 

Oseeola Boston 

Phelps  Dodge Open  Mar. 

Quincy Boston 

Rav  Consolidated...  New  York 

Ray  Hercules N.Y.Curb 

Ld..  Boston 

Seneca  Copper Boston 

Shannon Boston 

Arizona...  New  York 

South  Lake Boston 

Superior  A  Bo-ton...  Boston 

I   Tenn.  C.  AC.  cfs...  New  York 

Tuolumne Boston 

United  Verde  Ex. . . .  Boston  Curb 

t'tah  Consol Boston 

Utah  Copper New  \"orl: 

rtah  Metal  AT Boston 

Victoria Boston 

Winona Boston 

Wolverine Boston 


59 


351 
161 
28, 
t*12 


61 
•25 
tl2i 


9     Oct.  MB,  Q 
•25 


Sept.  '19.  Q 
59  Deo.'21  Q 
70     June  '20.  Q 

38       

91  De. 
34     Mar.  '21.  Q 

151      

28     Sept.  '20,  Q 

I'M  J   f  11} 

3       Dec. '18.  Q 

1A     

381     Sept.  '20.  Q 


»l 


27 


II 

38J 

•55 

61 

10] 


■M 


61  Mar.  '20.  Q 
1  Dec.' 19,  A 
5  Feb. '19,  SA 
U     


281 

3 

41. 

2?4 


28}   May '19.  Q 
27.   Nov.  "20.  Q 


2|  Jan.  '21, Q 
40}  Oct  '20.  Q 

7}  Sept.  '20.  K 
234  Sept.  '19,  SA 
261  Dec.  '20,  Q 


27; 

2 
574 

71 
151 

sl 

t*40 

•II 

25 

33: 

t!85 


II 
2} 

261 

t-Jo2i 

*8 
23 


Ml 
•12 
43 


Dec.  '18.  Q 
June  '20,  Q 


43     Mar.  '20.  Q 
I5J  Dec.  '20,  Q 


tl 
li 

10} 

•67 

30 

2 
651 

IJ 
til 
•35 

11} 


1} 

10 

•60 

281 

1} 
621 

U 
tl} 
•35 


■65 
29} 


May  '18,  I 
May  '13 
Nov.  21.  Q 
Sept.  '18, 
Doc.  '21   Q 
Dec.  '17, 


•  ickel 

Internat.  Nickel,  pf.. 


NICKEL-COPPER 

York  121        ll| 

York  67}       60 


National  Lead 

National  Lead.  pfd..     New  York 
St.  Joseph  Lead New  York 


83} 

107} 

12! 


87  Deo.  '21 
08  Dec. '21 
121  Dec.  '21. 


QUICKSILVER 


New  Idna Boston 


Am.  Z.  L.  AS New  York 

Fd. .     New  York 

AZ New  York 

■     . .     New  York 
CaluCia;   i  en  York 

N.  Y.  Curb 
Los  Angeles 


1} 
ZINC 


221 

6} 

125 

•48 


51 

20} 

124} 
•45 


13}  May '20. 

36  Nov. '20,  Q 

5,  June  '18, 

22  Sept.  '20. 

51  Dei 

125  Nov. '21   Q 

•47  Sept. '20.  Q 


21      

1}               

•8       

28    Jan. 
•4 

19.  Q 

.50 

11     ...      

2}  Nov. 
271  Nov. 
2 

'17.  Q 
'21.  Q 

1.00 
.50 

54     Nov. 
7}     ... 

'20.  Q 

1 .00 

141    Sept 
17;   Aug. 
12     Oct 
24 

•2C.  Q 

'20.  K 
18,  Q 

.25 
.25 

.25 

•8       

3      Deo.  '21,  K 
4}      

1 .00 

1     Nov. '17,  Q 
8}  Jan.  '20,  Q 
0       

.25 
.25 

1}     

1.50 

I   75 
.25 


21     June  '20,  Q     $0.10 


19     Oot.  '21,  Q 

•26      

•62}  June  '21, Q 


7.72 

55 

•30 

1.34 


Stock  Exch.  High  Low  I 
GOLD 

UaskaQokj New  York  1  } 

Alaska  Juneau New  York  } 

Carson  Hill New  York  11}  II 

Cresson  Consol.  G.. .  N.Y.Curb  2}  2H 

Dome  Extension. .. .  Toronto  *69  *69 

Dome  Mines New  York  19  181 

Florence  Goldfield  . .  N.Y.  Cuib  *30  *26 

Golden  Cycle Colo.  Springs  »70  *66} 

Goldfield  Consol N.Y.Curb  »4  *3 

Hollinger  Consol Toronto  7.75  7.70 

Homestake  Mining..  New  \rork  55  533 

Lake Toronto  »30  *27 

Lake  .Shore Toronto  1 .  34  1 .  25 

Mclntyre-Porcupine.  Toronto  2.12  2.00     i 

Porcupine  Crown... .  Toronto  *I3}  *I0} 

Poroupine  V.  N.  T..  Toronto  *I8  *I7} 

Portland Colo.  Springs  »40  *40 

Schumaoher Toronto  *3I  *30 

Silver  Pick N.Y.Curb  

Teck  Hughes Toronto  »I5}  »I4} 

Tom  Reed Los  Angeles  *40  *36 

United  Eastern N.Y.Curb  2  A       2  A 

Vindicator  Consol. .  .  Colo.  Springs  *2I  *19} 

White  Caps  Mining..  N.  Y.  Curb  *5  *3 

Yukon  Gold N.Y.Curb  I A       I 


Batopilas  Mining....  New  York  }  I  4     Dec. '07.  I  .12} 

Beaver  Consol Toronto  «20  «I61  »18     May '20,  K  .03 

Coniagas Toronto  1.50  1.30  1.50     May '21, Q  .121 

Crown  Reserve Toronto  *10  *8  *8      Jan. '17.  .05 

Kerr  Lake N.Y.Curb  3}  31  3JOot.'2l,Q  .12} 

La  Rose Toronto  *34}  *32}  *34     Apr. '18.  .02 

McKinley-Dar.-Sav .  Toronto  »I4}  *14  *I4     Oct. '20,  Q  .03 

Mining  Corp.  Can.. .  Toronto  1.15  1.00  I    15     Sept    '20,  Q  .12} 

Nipissing N.Y.Curb  7  6}  6|Oot.  '2I.Q  .05 

Ontario  Silver New  York  4}  4  4     Jan.'l9,Q  .50 

Ophir  Silver N.Y.Curb  *I2     Jan. '12.  .10 

Temiskaming Toronto  *26  *25  »25    Jan.  '20,  K  .04 

Trethewey Toronto  *8  *5}  •5i.lan.'l9,  .05 


Nov.  '21,  K 
Sept.'2l.  K 

•11}    July '17. 

•17}      

•40    Oct.  '20,  Q 

•31       

•50 


'15}     

•38     Deo.  '19, 

2AOot.  '21,  (J 
•19}  Jan.  '20,  Q 


Boston  &  Montana. .  N.  Y.  Curb 

Cash  Boy N.Y.Curb 

Dolores  Esperansa..  N.  Y.  Curb 

El  Salvador N.Y.Curb 

Jim  Butler N.Y.Curb 

Jumbo  Extension N.  Y.  Curb 

Louisiana  Con N.Y.  Curb 

MacNamara  M.&  M.  N.  Y.  Curb 

Tonopah-Belmont...  N.  \".  Curb 

Tonopah-Divide N.  Y.  Curb 

Touopah-Extension..  N.  Y.  Curb 

Tonopah  Mining. ...  N.  Y.  Curb 

West  End  Consol... .  N.  Y.  Curb 


Caledonia N.Y.Curb 

Cardiff  M.  &  M Salt  Lake 

Chief  Consol Boston  Curb 

Consol.  M.  &  S Montreal 

Daly  Mining Salt  Lake 

Daly-West Boston 

Eagle  &  Blue  Bell. . .  Boston  Curb 

Electric  Point Spokane 

Federal  M.  A  S New  Y'ork 

Federal  M.  A  S..  pfd  New  York 

Florence  Silver Spokane 

Grand  Central Salt  Lake 

Heels  Mining N.  Y.  Curb 
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NEW  MACHINERY 
AND  INVENTIONS 


An  Ore  Unloading  Bridge  in  Chile 
\u  accompanying  illustration  shows 
tin.'  ore  unloading    b  by   the 

Chile  Exploration  Co.  ai  their  Chuquica- 
mata  plant  for  unloading  leached  tail- 
ings from  three  10,000-ton  capacity 
leaching  vats  into  railroad  cars.  The 
bridge   is   electrically    operated   and   is 


i   from    their  shackles,  thereby 
permitting    the   valuable   bj  pi  ■ 

ai  k.  lo 
order  to  detecl  Buch  disarrangement  of 
bags,  frequent  observations  of  the 
mouth  of  the  stack  are  made  and  if  a 

whitish 

from,   it    i-   evident    that    something   is 
not  rig  lit  in  the  bag  room.     An  attend- 
ant, protected  by  gas  mask,  ento 
chamber,   makes   whatever   adjustment 
maj  be  nei  essarj  and  then  returns. 

During  daylight  hours,  it   is  a  simple 
matl   ■    i"  detect    the   escape  of  oxide, 

but   at    night   suitable  illumination   must 


ORE    UNLOADING    BRIDGE    THAT    HANDLES    10,000    TONS    IN    SIXTEEN    HOURS 


equipped  with  a  trolley-operated  grab 
bucket  of  12  gross  tons  capacity. 

The  leaching  vats  are  150  ft.  in 
length,  110  ft.  wide  and  20  ft.  deep. 
The  runways  for  the  bridge  extend 
along  the  sides  so  that  the  bridge 
commands  the  total  area  of  all  the 
vats.  The  grab  bucket  deposits  the  ma- 
terial in  hoppers  on  the  main  tower  of 
the  bridge,  from  which  it  flows  by 
gravity  into  the  side-dump  railroad  cars 
and  is  hauled  to  the  tailings  dump.  It 
is  possible  to  unload  the  vats  at  the 
rate  of  10,000  tons  in  sixteen  hours. 

The  bridge  traverses  at  a  rate  of  75 
ft.  per  minute  and  the  motor  is  equipped 
with  a  powerful  magnetic  solenoid  brake 
capable  of  locking  all  of  the  wheels 
connected  with  the  driving  mechanism 
to  the  rail  when  the  bridge  is  not  in 
motion.  The  equipment  is  of  Wellman- 
Seaver-Morgan  Co.  manufacture. 


Novel  Use  of  Flood  Light 
Projector 

Recently  the  Eagle-Picher  Lead  Co. 
made  extensive  improvements  at  their 
oxide  works  at  Galena,  Kan.,  and  among 
other  things  had  built  a  concrete  stack 
257  ft.  in  height  to  carry  off  fumes  from 
their  "bag  room."  The  stack,  when  put 
into  use,  was  found  to  serve  its  pur- 
pose admirably,  but  an  unforeseen  dif- 
ficulty developed,  which  for  a  time 
threatened  to  materially  cut  down  the 
efficiency  of  the  plant. 

In  the  process  of  separating  the  oxide 
from  the  gases,  it  frequently  happens 
that    one    or    more    bags    become    un- 


be  provided  to  show  that  all  is  well  or 
otherwise  in  the  bag  room.  In  building 
the  stack  no  provision  had  been  made 
for  such  lighting,  and  owing  to  the 
height  of  the  structure  it  was  deemed 
impracticable  to  equip  and  maintain  a 
scheme  of  illumination.  After  vainly 
trying  out  various  schemes,  which 
proved  unsuccessful  or  unsatisfactory, 
the  management  appealed  to  the  Em- 
pire District  Electric  Co.  at  Joplin,  from 
whose  lines  the  plant  is  supplied  with 
power  and  light,  and  asked  their  engi- 
neers to  recommend  a  plan  to  illuminate 
the  mouth  of  the  stack. 

The  logical  method  of  providing  the 
desired  illumination  was  found  to  be 
a  beam  of  light  directed  to  the  top  of 
the  stack  from  some  vantage  point  in 
its  vicinity.  For  various  reasons,  the 
management  would  not  consent  to  hav- 
ing the  source  of  light  placed  on  the 
building  in  which  the  bag  room  is 
located  and  it  was  necessary  to  mount 
a  projector  on  a  low  storage  building 
about  150  ft.  from  the  base  of  the 
stack.  This  necessitated  a  "throw"  of 
about  325  ft.,  requiring  a  highly  efficient 
reflector  of  concentrated  beam.  After 
studying  the  characteristics  of  several 
projectors,  it  was  decided  to  specify  a 
National  X-Ray  No.  60,  equipped  with 
reflector  No.  840,  for  use  with  500  watt 
flood  lamp. 

This  unit  was  ordered  and  installed 
as  directed  and  was  found  to  give  en- 
tirely adequate  intensity  at  the  tip  of 
the  stack  and  the  lead  company  man- 
agement expressed  themselves  as  very 
well  pleased  with  the  result. 


;  inea  \ic  Rapidly  Removed  in 
New  Coal  Pulverizing  Machine 

\   new   mai  niw  .  i  now 

■  er,"  «  hit  h  it  used  for  •  h 

■ 

been      pi 

gential  ■  ■  which 

is   fed   by  an  of  the 

belt  type,  are  the  pulverizing  • 
ism   and    the   air   separating    ch 

The  pulverizing  is  accomplished  by 
means  of  six  rapidly  revolving  hinged 
beaters,  which  smash  the  coal 
breaking  blocks  and  then  against  grind- 
ing plates  in  the  bottom  of  the  ma- 
chine. The  pulverulent  material  is  dis- 
by  centrifugal  force  directly 
separating  chamber,  An 
fan,  in  the  dischari 
ing  from  the  separating  chamber,  in- 
duces air  at  slow  velocity  through  the 
chamber,  removing  the  fine  coal  and  al- 
lowing the  oversize  to  return  to  the 
machine  for  further  pulverization.  It 
is  apparent  that  the  velocity  of  the  air 
through  the  separating  chamber  deter- 
mines the  fineness  of  the  product. 
From  the  separating  chamber,  the  fine 
dust  is  drawn  through  the  fan  and 
blown  directly  into  the  furnace.  Sec- 
ondary air  is  added  at  the  nozzle.  By 
using  "splitters,"  the  stream  of  coal  and 
air  can  be  distributed  to  several  noz- 
zles, thus  enabling  one  machine  to 
serve  several   furnaces. 

By  combining  impact  pulverization 
with  air  separation,  many  advantageous 
features  are  obtained.  The  "fines"  are 
removed  from  the  machine  as  rapidly 
as  produced,  so  that  the  beaters  are  al- 
ways operating  on  coarse  material. 
This  is  an  important  item  of  power  sav- 
ing, even  though  impact  pulverizing 
is  known  for  its  low  power  require- 
ments. 

Coal  that  has  not  been  dried  can  be 
successfully  handled  in  this  type  of 
mill,  and,  because  of  the  air  separator, 
there  are  no  screens  to  clog. 

For  efficient  powdered-coal  burning, 
close  regulation  is  necessary,  and  this 
has  been  provided  for  in  the  "Pulver- 
burner."  The  rate  at  which  the  coal 
is  fed  is  controlled  by  the  automatic 
feeder  by  means  of  a  cam  arrangement 
that  varies  the  speed  of  the  belt.  (The 
coal  should  be  fed  in  such  a  size  that 
a  uniform  "ribbon"  is  formed  on  the 
belt.  Coal  of  1  in.  and  under  is  satis- 
factory.) A  magnetic  pulley  can  be 
used  with  the  feeder  to  prevent  tramp 
iron  from  entering  the  machine.  The 
quantity  of  air  is  controlled  either  by 
the  speed  of  the  fan,  if  a  variable  speed 
motor  be  used,  or  by  a  damper  in  the 
discharge  passage.  Air  is  introduced 
around  the  shaft.  Velocity  of  the  air 
through  the  separating  chamber  is  reg- 
ulated by  two  vanes  in  the  chamber . 
which  are  controlled  through  a  worm 
and  wheel. 

The  entire  controlling  mechanism  can 
be  operated  by  an  automatic  regulator. 
The  apparatus  is  designed  to  be  driven 
by  either  one,  two  or  three  motors.  If 
one  motor  is  used,  both  fan  and  feeder 
are  driven  from  the  pulverizer  shaft. 
It  is  sometimes  desirable  to  drive  the 
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fan  from  ■  separate  motor;  likewise  the 
feeder. 

The  advantages  claimed  for  the  ma- 
chine are  its  compactness,  close  regula- 
tion of  fineness  and  air,  simplicity, 
economy  and  adaptability  to  small  as 
well  as  large  installations.  It  is  be- 
ing built  in  capacities  up  to  three  tons 
per  hour. 

The  K.  B.  Pulverizer  Co.,  92  Lafay- 
ette St.,  New  York,  is  the  manufac- 
turer. 


port,  which  maintains  the  coupler  head 
at  proper  elevation  and  in  the  neces- 
sary central  position.  Information  con- 
cerning this  and  other  types  of  coupler 
equipment  will  be  supplied  upon  request. 


Trade  Catalogs 


Automatic  Couplers  for 
Mine  Cars 

The  automatic  coupling  of  cars  in 
mine  haulage  is  a  subject  which  is  be- 
ginning to  receive  the  attention  its  im- 
portance has  long  merited.  The  same 
considerations  which  dictated  the  adop- 
tion of  automatic  couplers  on  trains  in 
surface  operation  apply  with  equal  if 
not  greater  force  to  trains  running  un- 
der ground.  Safety  to  operators,  in- 
creased flexibility  of  train  movements 
and  reduction  of  time  required  in  dis- 
tributing and  collecting  cars  are  all 
items  of  vital  importance  to  the  modern 
mine  management. 

The  conditions  obtaining  in  mines  are 
admittedly  severe  for  the  coupler  de- 
signer, particularly  in  old  workings 
where  small  cars  and  extremely  short 


AUTOMATIC  COUPLER  FOR  MINE  CAR 

radius  track  curves  are  frequently  en- 
countered. There  are  few  cases  how- 
ever that  will  not  yield  to  a  careful 
study  of  conditions  and  appropriate 
design. 

The  Ohio  Brass  Co.,  Mansfield,  Ohio, 
which  has  for  many  years  been  a  fore- 
most manufacturer  of  automatic  coup- 
lers for  all  classes  of  electric  railway 
service,  has  designed  special  mine  car 
couplers  for  several  large  operators  and 
is  well  equipped  through  its  long  expe- 
rience in  coupler  production  to  give  ex- 
pert engineering  service  in  connection 
with  these  later  types  of  mine  couplers. 

The  illustration  shows  an  automatic 
coupler  mounted  upon  a  large  modern 
doable  truck  mine  car.  The  coupler  is 
equipped  with  heavy  draft  spring  and 
has  a  spring  carrier,   or  yielding   sup- 


INDUSTRIAL  NOTES 


The  Boston  office  of  the  Cutler-Ham- 
mer Mfg.  Co.,  Milwaukee,  has  been 
moved  from  the  Columbian  Life  Bldg. 
to  Rooms  403  and  404  Harvey  Build- 
ing, Chancey  St.  C.  W.  Yerger  is  man- 
ager of  this  office. 

I.  C.  van  Itallie  Co.,  90  West  Broad- 
way, New  York,  have  been  appointed 
the  exclusive  selling  agents  for  Messrs. 
J.  K.  Smit  &  Zonen  of  Amsterdam,  Hol- 
land, high  grade  industrial  diamonds 
(carbons  and  borts). 

Combustion  Engineering  Corporation, 
Broad  St.,  New  York,  have  opened  a 
new  branch  office  at  806  First  National 
Bank  Building,  Pittsburgh,  Pa.  This 
office  will  be  in  charge  of  W.  C.  Stripe, 
formerly  manager  of  the  Philadelphia 
office. 

The  Osgood  Co.,  Marion,  Ohio,  an- 
nounces the  opening  of  a  branch  sales 
office  at  1211  Conway  Building,  Chicago, 
111.,  which  will  be  in  charge  of  Arthur 
B.  Sonneborn,  as  manager. 

The  New  York  office  of  the  Blaw- 
Knox  Co.  has  moved  from  the  City  In- 
vesting Building  to  the  Carbide  &  Car- 
bon Building,  30  East  42d  St. 

Whiting  Corporation,  Harvey,  111.,  has 
purchased  a  controlling  interest  in  the 
Grindle  Fuel  Equipment  Co.,  manufac- 
turers of  complete  powdered  coal  plants 
for  use  in  connection  with  malleable 
furnaces,  annealing  ovens,  steam  boil- 
ers, billet  heating  and  various  other 
types  of  furnaces.  The  Grindle  Fuel 
Equipment  Co.  has  moved  its  offices  to 
Harvey,  111.,  and  will  continue  its  busi- 
ness under  the  same  name. 

Announcement  is  made  of  the  re- 
tirement, effective  in  January,  of  A.  P. 
Van  Gelder,  general  superintendent  of 
high  explosives  plants,  Hercules  Powder 
Co.,  from  the  active  ranks  of  the  or- 
ganization. Following  Mr.  Van  Gelder's 
decision  to  retire,  several  changes  have 
been  made  in  the  operating  organiza- 
tion of  the  Hercules  company,  all  of 
which  will  take  effect  the  first  of  the 
year.  L.  N.  Bent  will  assume  the  duties 
and  title  of  assistant  general  manager 
in  charge  of  miscellaneous  manufacture 
and  C.  A.  Bigelow,  formerly  general 
manager  of  the  Aetna  Explosives  Co., 
Inc.,  will  be  assistant  general  manager 
in  charge  of  high  explosives  manufac- 
ture. F.  P.  H.  Sholly,  who  came  with 
the  Hercules  company  through  the  pur- 
chase of  the  Aetna  company,  has  been 
transferred  from  the  operating  to  the 
purchasing  department  and  will  be  an 
assisting  purchasing  agent. 


Mine  Locomotives — Atlas  Car  &  Mfg. 
Co.,  Cleveland,  Ohio,  recently  issued  Bul- 
letin No.  1212,  descriptive  of  combina- 
tion storage  battery  and  trolley  loco- 
motives. 

Tractor  Crane  —  Industrial  Works, 
Bay  City,  Mich.,  is  distributing  free 
upon  request  Catalog  No.  113,  illustrat- 
ing and  describing  the  Type  BC  "In- 
dustrial" crawling  tractor  crane  of  20,- 
000  lb.  capacity. 

Pump  Data — The  Aldrich  Pump  Co., 
Allentown,  Pa.,  have  issued  an  18-page 
pamphlet  which  contains  engineering 
tables  relative  to  pumps.  It  is  seldom 
that  such  data  are  arranged  so  conveni- 
ently in  a  publication  of  this  sort,  and 
the  tables  and  other  information  will 
be  found  invaluable  to  the  mine  opera- 
tor and  engineer. 

Oil  Engines — Information  regarding 
oil  engines  of  the  surface  ignition  type 
is  reviewed  in  detail  in  a  book,  "Oil 
Engines,"  recently  issued  by  the 
Vacuum  Oil  Co.,  New  York.  Construc- 
tion, operation,  fuel,  methods  of  lubri- 
cation, lubricating  oils,  and  deposits 
are  included  in  the  topics  covered.  The 
book  is  well  illustrated  with  colored 
diagrams  which  show  operation  in  an 
excellent  manner. 

Screens— Bulletin  No.  10  of  The  Sim- 
plex Screen  Co.,  Felt  Building,  Salt 
Lake  City,  Utah,  describes  and  illus- 
trates the  Simplex  screen  which  con- 
sists of  a  plurality  of  bars  mounted  in 
a  frame.  To  each  bar  is  secured  a 
series  of  screening  teeth,  the  free  ends 
of  the  teeth  of  each  bar  resting  on  the 
next  bar  below.  The  screen  surface 
resembles  a  series  of  combs  with  each 
alternate  tooth  of  each  comb  offset. 

Gasolene-Electric  Shovel — The  Marion 
Steam  Shovel  Co.,  Marion,  Ohio,  have 
recently  placed  a  newly  designed  gaso- 
line-electric shovel  on  the  market.  The 
machine  is  applicable  in  stone  quarries, 
lime  and  cement  plants,  clay  pits  and 
open  mines  where  boiler  feed  water 
as  a  rule  contains  a  high  percentage 
of  mineral  or  vegetable  matter;  also  in 
the  oil  producing  sections  of  the  South- 
west and  in  the  many  localities  where 
steam  is  impractical.  This  new  shovel 
is  described  in  a  4-page  folder  issued 
by  the  Marion  Steam  Shovel  Co. 

Wire  Rope  —  "Outspinning  the 
Spider"  is  the  title  of  an  attractive  book 
recently  published  by  Robert  L.  Still- 
son  Co.,  New  York.  The  author,  John 
Kimberly  Mumford,  who  has  written  a 
number  of  books  on  industrial  subjects, 
tells  for  the  first  time  the  history  of 
wire-rope  making  in  this  country,  from 
the  beginning  of  the  industry  in  1840 
by  the  John  A.  Roebling  Sons  Co., 
Trenton,  N.  J.  "Outspinning  the 
Spider"  relates  the  romance  of  the 
Brooklyn  Bridge,  of  the  wire  rope  bar- 
rage laid  down  in  the  English  Channel 
during  the  late  war,  and  other  interest- 
ing engineering  achievements. 
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The  Time  To  Buy 

THERE  IS  A  TIME  TO  BUY  and  a  time  to  sell. 
Now  is  the  time  for  American  companies  to  invest 
in  mining  properties  in  foreign  countries.  Owing  to 
the  depreciated  currency  of  Europe,  and  the  consequent 
varying  but  great  premium  on  the  dollar,  your  dollar 
capita]  is  comparatively  worth  more  than  ever  before. 
or  than  it  is  ever  likely  to  be  again.  Therefore,  mining 
properties  in  foreign  countries  can  be  bought  on  extra- 
ordinarily favorable  terms,  on  account  of  the  lack  of 
competition.  The  general  depression  in  the  mining  in- 
dustries of  the  world  is  another  factor  favorable  to  the 
long-sighted  buyer.  It  is  average  human  nature  to 
sell — mines  or  stocks — when  prices  are  low  and  business 
is  poor;  and  to  buy  when  prices  are  high  and  business 
is  good.  In  the  long  run — for  the  long  pull,  as  the 
investment  specialists  say — there  is  nothing  of  more 
solid  value  than  a  good  mine  of  any  necessary  metal. 
It  is  sure  to  recover  its  value,  and  in  the  case  of  many 
metals  at  least,  it  will  gradually  acquire  a  higher  value, 
as  the  mining  erf  metals  renders  more  valuable  what  has 
not  yet  been  mined.    The  time  to  invest  is  now. 

A  certain  amount  of  American  capital  has  actually 
gone  recently  into  European  mines.  Mexican  mines 
have  been  acquired  during  the  past  few  years  by  active 
companies.  But  it  is  safe  to  say  that  the  evident  oppor- 
tunities will  in  general  be  passed  by.  The  mining 
companies  are  not  prosperous — are  not  operating,  or  are 
operating  at  a  loss.  The  renewal  of  the  demand  for 
metallic  products  has  been  slow  in  coming;  and  the 
tendency  will  naturally  be  all  against  further  extensions 
under  the  circumstances.  It  will  be  in  later  years,  when 
business  is  booming  and  there  is  surplus  cash  in  the 
treasuries,  that  new  properties  will  be  sought  in  foreign 
countries;  only  at  that  time  the  price  must  be  paid 
down  accordingly. 


Consulting  Practice  and  Mining  Education 

THERE  IS  A  STEADY  ACCESSION  to  the  consult- 
ing field  coming  from  operating  positions  and  vari- 
ous ramifications  of  the  mining  industries.  Apparently 
it  is  the  mecca  toward  which  engineers  trend  in  more 
or  less  uncertain  fashion.  We  wonder  how  much  is 
really  known  about  it  as  a  business.  Certainly  there 
must  be  a  considerable  number  in  it.  but  we  have  no 
adequate  measure  of  the  success  of  its  participants  nor 
of  the  methods  taken  to  insure  success  and  provide 
enough  continuity  in  the  line  of  clients  to  keep  the  coin 
jars  on  the  home  hearths  jingling.  How  much  of  a 
feast  or  a  famine  is  it?  At  the  moment  we  do  not 
know  of  any  seasoned  consultant  who  has  candidly- 
spread  his  experiences  before  our  technical  societies. 
We  have  seen  an  occasional  paper  on  engineering  ethics, 
but  not  for  a  long  time  past.  We  do  not  know  whether 
some  of  our  mining  schools  have  given  any  serious  atten- 
tion to  the  business  of  the  consultant  or  not?   How  many 


of  them  analyze  the  structure  of  this  busing.-.  Do  they 
instruct  their  students  how  to  get  and  to  hold  clients? 
Is  there  an  adequate  effort  made  to  give  a  student  an 
insight  into  the  subtle  art  of  selling  his  services?  Do 
they  take  up  such  subjects  as  fees,  ethics  and  the  pitfalls 
that  beset  the  neophyte?  Do  they  warn  him  of  dead 
ends  and  the  importance  of  safeguarding  his  professional 
and  private  reputation?  It's  a  safe  bet  that  they  don't, 
or,  if  they  do,  it  is  only  a  casual  reference.  Between 
the  interval  of  graduation  and  the  consulting  field  a  rela- 
tively long  time  may  supervene,  and  therefore  some  will 
reason  that  there  is  no  pressing  need  for  such  instruction. 
Others  will  represent  that  experience  will  supply  all 
that  is  needed.  Perhaps  it  will,  but  then  again  it  may 
not.  Certainly  it  would  be  helpful  to  have  a  well  bal- 
anced analysis  of  this  future  business  in  the  hands  of 
the  graduates  as  a  rack  upon  which  to  hang  his  indi- 
vidual experience. 


The  American  Yaluation  Plan 

IN  THE  MIDST  of  the  confusion  welter  of  assertion 
and  denial  from  those  whose  interests  are  affected  by 
the  proposed  American  Valuation  Plan,  many  are  turn- 
ing to  the  professional  economists  for  counsel.  This 
group  takes  a  remarkably  united  and  unequivocal  stand 
in  opposition  to  the  measm-e.  The  grounds  upon  which 
they  take  their  stand  are  roughly  these: 

In  the  first  place,  they  believe  that  the  proposed 
plan  really  means  a  higher  tariff.  They  recognize  that 
the  precise  rates  to  be  imposed  on  the  American  values 
are  the  determining  factor  here,  but  they  are  convinced 
that  those  urging  the  plan  intend  to  see  to  it  that  the 
rates  shall  be  sufficiently  high  to  cover  any  uncertainty 
incident  to  the  establishment  of  the  new  valuation  basis. 
They  suspect  that  at  bottom  the  proposal  resolves  itself 
into  a  demand  for  a  hidden  and  undetermined  amount 
of  increased  protection. 

The  arguments,  aside  from  this,  do  not  impress  the 
economists.  The  three  which  contain  some  modicum 
of  force  are  that  the  plan  will  meet  the  problem  of  the 
fluctuating  exchanges,  that  it  will  prevent  "dumping" 
and  that  it  will  put  up  a  more  effective  bar  against  the 
country  wnth  exceptionally  low  production  costs.  The 
economists  point  out,  however,  that  prices  rise  in  coun- 
tries whose  exchanges  fall  and  that  any  disparity  in  the 
two  movements  is  largely  offset  by  the  internal  dis- 
organization of  the  productive  forces  in  the  country 
whose  exchanges  are  violently  deranged.  "  Dumping," 
they  believe,  can  best  be  prevented  byT  administrative 
measures  applied  when  the  facts  of  a  particular  situation 
demand  them.  The  argument  that  the  present  method 
of  valuation  puts  a  lower  duty,  for  example,  on  cheaply 
produced  Japanese  goods  than  on  more  expensively 
produced  European  goods  of  the  same  character  is  ad- 
mitted, but  it  is  pointed  out  in  rebuttal  that  specific 
rates  would  meet  this  situation  as  well  as  the  American 
valuation  plan.  41 
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e  "trior  hand,  the  economists  are  considerably 
influenced  by  the  contention  that  the  adoption  of  the 
proposed  plan  would  introduce  so  much  uncertainty  into 
the  pioce>>  of  importing  goods  as  to  greatly  embarrass 

the  p; A  retailer,  buying  foreign  merchandise, 

.    bis  costs  with  any  decree  of  precision 

under  the  proposed  plan.    Uncertainty  of  this  character 

cry  potent  anaesthetic  to  business  enterprise.    The 

economist  suspects  that  the  adherents  realize  this  and 

view  it  with  complacence  because  it  means  fewer  im- 

and  less  foreign  competition. 

The  administrative  difficulties  of  securing  Eair  cost 
figures  from  American  manufacturers  interested  in  ex- 
cluding their  rival's  goods,  of  determining  American 
the  ase  of  goods  which  America  does  not  make, 
and  of  securing  uniform  valuations  at  various  points  of 
entry,  are  perfectly  self-evident.  Furthermore,  it  is 
contrary  to  all  past  practice  and  procedure  in  this  coun- 
try. It  constitutes,  in  the  words  of  Professor  Taussig, 
the  foremost  student  of  the  tariff  in  this  country,  "a 
veritable  leap  into  the  dark." 

But.  after  all,  the  opposition  of  the  economist  rests 
back  upon  his  conviction  that  the  proposal  is  equivalent 
to  a  demand  for  increased  rates  at  a  time  when  the 
true  economic  interests  of  the  country  would  not  be 
served  by  the  establishment  of  a  high  tariff  wall.  The 
changed  conditions  resulting  from  the  war  have  con- 
vinced many  who  previously  were  in  favor  of  high 
protection  that  we  cannot  hope  for  a  real  business 
recovery  until  we  reach  an  economic  adjustment  which 
the  high  tariff  will  tend  to  prevent  or  postpone.  The 
question  of  American  Valuations  should  not  be  settled 
without  a  full  consideration  of  all  of  these  elements. 


Mining  Schools  in  a  Mining  Environment 

WE  HAVE  BEEN  ASKED  whether  it  is  necessary, 
for  the  success  of  a  mining  school — and  by  that 
we  mean,  of  course,  the  success  of  its  graduates — that 
the  mining  school  be  contiguous  to  or  a  part  of  a  min- 
ing environment.  The  Committee  on  Technical  Educa- 
tion of  the  Mining  and  Metallurgical  Society  of  Amer- 
ica has  this  to  say  on  the  subject: 

"If  other  things  are  equal,  the  mining  school  situated  in 
a  mining  environment  will  obviously  have  an  advantage 
over  that  not  so  situated.  To  overcome  this  advantage  the 
schools  remote  from  mines  must  possess  some  compensating 
advantages.  It  is  urged  by  many,  of  course,  that  the  mining 
schools  connected  with  the  great  universities  more  than 
offset  their  handicap  of  location  by  their  general  strength 
of  resources,  whether  in  material  or  in  staff,  by  the  broaden- 
ing influence  they  exert,  and  by  the  power  of  their  tradi- 
tions and  prestige.  The  one  advantage  is  tangible  and 
inherent,  the  other  is  complex  and  acquired;  balancing  of 
the  two  is  difficult,  and  this  committee  prefers  not  to  enter 
on  any  such  uncertain  or  dangerous  ground." 

We  agree  with  the  committee's  conclusion  in  the 
principle  that  it  is  extremely  difficult  to  weigh  the  rela- 
tive advantages  and  disadvantages  of  the  two  alterna- 
tives. There  is  something  to  be  said  on  both  sides,  as 
the  committee  infers.  Freiberg,  once  famous  as  a  great 
mining  school,  was  in  the  heart  of  a  mining  district. 
The  Michigan  College  of  Mines,  in  the  copper  country, 
has  a  splendid  record  in  its  graduates.  Nevertheless, 
Columbia,  the  Massachusetts  Institute  of  Technology, 
and  others  also  have  excellent  records.  Western  mining 
schools  have  been  an  important  factor  in  supplying 
graduates  to  the  mining  industries.  Thus  the  degree 
of  the  essentiality  of  the  mining  environment  cannot 
be  determined  from  the  record  of  the  schools. 


Contact  with  a  going  mining  district  gives  a  student 
a  sense  of  proportion  and  wears  off  a  certain  greenness 
that  is  inevitably  present  if  a  student  has  had  little  or 
no  contact  with  mining.  Trips  to  mining  districts  and 
the  common  requirements  that  mining  students  must 
spend  a  stated  time  in  employment  or  in  studying  actual 
mining  operations  compensate  to  some  extent  for  the 
lack  of  a  mining  environment.  Modern  facilities  for 
travel,  the  railroad  and  the  automobile,  contribute  in 
bringing  mining  districts  nearer  to  distant  centers. 
Too  long  a  time  in  one  mining  district  probably  gives 
a  student  an  exaggerated  idea  of  the  importance  of  the 
practice  in  that  district,  and  this  must  be  avoided  by 
excursions  to  other  districts  where  conditions  are  dif- 
ferent. Thus  the  school  in  a  mining  environment  must 
face  a  similar  problem  differing  only  in  degree  from 
that  of  the  school  at  a  large  population  center. 

Most  important  are  the  ideals  of  the  school  and  the 
personnel  of  its  faculty.  If  these  are  excellent,  the 
mining  environment  is  an  added  advantage.  If  they 
are  indifferent,  the  school  that  possesses  excellent  ideals 
and  personnel  has,  in  our  opinion,  a  greater  value  to  * 
the  student,  even  though  it  has  no  mining  environment. 

It  is  more  important  that  the  mining  students'  funda- 
mental work  be  thorough,  and  this  requires  good  teach- 
ers and  standards.  Sometimes  these  pertain  in  the 
smaller  schools,  but  just  as  frequently  they  do  not. 
They  are  more  often  found  in  the  large  and  well- 
established  schools.  Another  angle  to  this  question  is 
the  fact  that  the  mining-camp  environment  does  not 
always  attract  the  highest  type  of  instructor,  for  the 
reason  that  there  is  little  intellectual  stimulus  in  a 
mining  district  and  the  social  conditions  may  not  be 
always  attractive.  Again,  the  educational  opportunities 
for  the  instructor's  family  (and  he  sometimes  has  a 
family)  may  not  be  satisfactory.  There  is  a  well- 
marked  tendency,  we  believe,  for  the  best  instructors 
to  gravitate  to  the  larger  schools  in  a  diversified  en- 
vironment, for  here  the  intellectual  opportunities  and 
social  advantages  are  greater. 

For  some  years  there  has  been  considerable  discus- 
sion of  the  need  for  greater  cultural  development  for 
the  engineer.  To  specialize  this  into  definite  courses 
to  be  prescribed  to  a  prospective  engineer  and  "in- 
truded" or  superimposed  upon  his  technical  education 
is  extremely  difficult.  Nevertheless,  a  diversified  en- 
vironment and  contact  with  other  students  and  instruc- 
tors in  other  lines  of  work  is  conducive  to  a  certain 
stimulus  in  this  direction.  Tradition  and  prestige  in 
the  larger  schools  are  additional  factors. 

We  consider  the  plan  of  having  the  first  two  years  of 
instruction  given  at  a  well-established  university  and 
the  remaining  two  years  at  a  mining  school  in  a  min- 
ing community  as  worthy  of  discussion.  This  arrange- 
ment would  avoid  some  duplication  and  would  provide 
suitable  environments  for  the  respective  faculties. 


Humanizing  Geology 

THAT  GEOLOGISTS  CAN  BE  PRACTICAL  and 
efficient  in  managing  a  convention  has  been  happily 
demonstrated  by  the  geological  department  at  Amherst 
College,  in  co-operation  with  the  various  geological 
societies  which  met  at  that  college  by  invitation  during 
the  Christmas  holidays.  Professor  Loomis,  of  Amherst, 
and  his  assistants  left  no  stone  unturned  toward  mak- 
ing visitors  comfortable  and  anticipating  their  char- 
acteristic touristic   troubles.      It   was   a   demonstration 
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of  the  humanizing  process  which  h;is  gone  on  in  geology 
This  process  has  been  evidenced,  also,  in  recent 
i>\  the  linking  up  of  geologic  science  to  the  uses  of 
humanity.  Thus  have  arisen  mining  geology  or  geolog- 
ical engineering,  hydro-geology,  petroleum  geology  or 
engineering,  civil  engineering  geology,  military  geology, 
political  and  commercial  geology,  and  other  definite 
branches.  The  Society  of  Economic  Geologists,  in  which 
the  various  branches  of  applied  geology  naturally  head, 
showed  ereat  strength  in  this  meeting,  and  noteworthy 
papers  and  discussions  ranged  all  the  way  from  ire 
genesis  to  ore  reserves  and  product  ion.  The  promising 
future  of  tlte  society  was  further  assured  by  the  elec- 
tion for  president,  from  a  triangular  ticket,  of  Mr. 
Waldemar  Lindgren,  experienced  field  geologist,  leader 
in  geologic  thought,  and  author  of  the  most  advanced 
textbook  on  ore  deposits;  and.  also  from  a  triangular 
ticket,  of  Mr.  Ralph  Arnold  as  vice-president,  thus 
assuring  the  important  group  of  petroleum  geologists 
an  adequate  representation. 

For  the  Geological  Society  of  America,  which,  with 
its  affiliated  societies,  also  met  at  Amherst,  the  occa- 
sion was  outstanding  for  the  honors  paid  to  the 
venerable  geologist,  Emerson.  He  and  his  predecessor, 
Hitchcock",  have  together  held  the  chair  of  geology  at 
Amherst  for  an  even  hundred  years.  The  address  of 
the  retiring  president  of  the  Geological  Society  of 
America,  Prof.  James  F.  Kemp,  was  on  the  subject  of 
ore  deposits,  and  was  a  most  noteworthy  review. 


What  Others  Think 


The  Future  of  Mining 

In  Engineering  and  Mining  Journal  of  Dec.  10, 
1921,  appeared  a  first-column  editorial,  the  caption  of 
which  is  "The  Future  of  Mining."  The  obvious  purpose 
of  the  editorial  was  to  set  forth  the  importance  of 
American  participation  in  foreign  mining  developments. 
In  the  prefatory  paragraphs  appear  the  following 
statements : 

"Meantime,  great  organizations  of  capital,  served  by  ex- 
ploration, geological,  and  engineering  talent,  have  been 
systematically  sifting  the  country  for  new  mines  of  low  or 
high  grade  wherein  to  invest  the  funds  they  have  reaped 
from  the  mines  they  have  exhausted  or  are  exhausting. 
Thousands  of  mines  and  prospects  are  examined,  and  per- 
haps one  in  a  thousand  or  one  in  five  thousand,  if  the 
investigators  are  patient  enough,  can  be  made  to  yield 
some  profit. 

"It  is  the  gleaners — so  soon — going  over  the  field.  And 
there  have  been  many  of  them,  for  there  are  many  strong 
companies  whose  exploration  departments  have  followed 
one  another  from  preferred  mine  to  possible  prospect. 
Some  of  our  great  companies  have  quit — abandoned  their 
exploration  departments  and  contented  themselves  with 
what  they  have,  giving  up  the  idea  of  replacement,  and 
perhaps  embarking  their  surplus  capital  on  other  lines  of 
business." 

These  statements  have  been  construed  by  some 
of  your  readers  as  a  virtual  "obituary"  on  American 
mining.  Perhaps  this  implication  is  not  fair  to  the 
writer  of  the  editorial,  but  as  the  issue  has  been  thus 
raised,  it  seems  to  me  that  it  would  be  in  order  for  the 
Journal  and  its  editors  to  undertake  a  survey  of  Amer- 
ican mining,  so  as  to  advise  the  readers  of  the  publica- 


tion  and  the  large  public  interested  in  American  nun 
ing.  either  financially  or  vocationally, 
future  of  the  industrj  and  tin-  po  f  its  effe< 

iiia!  extinction  during  our  time,     it   Is  admitted  thai 
the  American  mining  industrj    i     al   the  pr< 

lj  curtailed  in  evi 
mighl  be  said  ni  other  basic  ind  adn 

does  not  infer  perman.  nt  and  complete  decline.    II 

dmitted   thai    the   Amei  ii  an    mining    im 
reached  thai   uncertain  statue   known  as  "middle 
but   this  does  not   necessarily   implj    thai   a  tomb 
is  immediately  needed. 

It  may  In-  accepted  thai  American  mining  is  sick, 
and  it  would  certainly  be  interesting,  and  it  might 
help  the  industry  to  more  healthy  activity  and  to  lon- 
gevity, if  the  Journal  could  add  to  its  own  editorial 
cussion,  as  to  the  future  of  American  mining,  the 
opinion  of  some  of  the  veterans  in  the  business,  many 
•  t  whom  now  have  some  time  in  which  to  record  their 
ideas. 

By  way  of  starting  a  discussion.  I  submit  the  fol- 
lowing extracts  from  a  leading  editorial  in  the  Journal 
of  May  25,  1912,  entitled  "Some  Reasons  Why  Mining 
Languishes."  This  editorial,  discussing  the  report  of 
the  exploration  department  of  the  U.  S.  Smelting,  Re- 
fining &  Mining  Co..  wherein  it  is  set  forth  that  the 
company  had,  during  1910.  considered  684  separate 
mining  propositions,  of  which  268  were  examined,  with 
the  result  of  acquiring  finally  only  three  mines,  says: 

"It  is  not  to  be  inferred  from  these  figures  that  out  of 
the  mining  property  in  the  market  99  per  cent  is  valueless; 
rather  do  the  figures  point  to  the  inability  of  buyers  and 
sellers  to  come  to  terms." 

In  discussion  the  editorial  continues: 

"Experience  teaches  that  the  common  idea  among  mine 
owners  is  to  demand  all  that  a  mine  has  actually  developed, 
plus  all  probability,  computed  as  to  net  value  on  the  "basis 
of  what  the  large  company  can  accomplish  by  virtue  of  its 
superior  organization,  knowledge,  and  command  of  capital. 
The  standing  upon  such  a  demand  is,  of  course,  obstructive, 
because  there  is  no  use  for  a  buyer  to  acquire  a  mine  if  he 
has  to  take  all  the  chances  and  can  only  get  his  money 
back  if  all  hopes  are  realized.  The  view  of  the  purchaser 
is  to  pay  for  the  ore  developed  plus  a  reasonable  allowance 
for  probability,  figuring  net  value  on  the  basis  of  what  the 
owner  can  accomplish  in  his  own  working. 

"A  reason  why  more  mines  are  not  taken  over  and  ex- 
ploited energetically  by  modern  methods  is  the  failure  to 
reconcile  the  widely  varying  views  of  buyer  and  seller. 
Obviously  the  position  of  the  average  seller,  as  indicated  in 
the  foregoing  paragraph,  is  quite  unreasonable,  and  un- 
doubtedly stands  in  the  way  of  progress  in  mining.  Here 
enters  the  question  to  which  we  have  repeatedly  referred, 
viz.,  Would  it  not  be  wise  for  the  states  wherein  mining 
is  becoming  decadent  to  adjust  their  system  of  taxation 
so  as  to  promote  it?  The  conditions  under  which  much 
mining  property  is  held  at  present  are  not  greatly  different 
from  those  of  much  suburban  real  estate  that  is  held  out  of 
use,  by  virtue  of  an  unduly  lenient  system  of  taxation, 
awaiting  a  realization  of  unearned  increment." 

This  earlier-day  diagnosis  of  the  mining  situation  is 
interesting,  and  the  proposed  remedy  is  ingenious  and 
one  not  altogether  acceptable  to  the  "covetous"  owners 
of  mines.  I  am  sure.  At  the  present  time,  however,  due 
to  the  general  financial  disturbances  of  the  past  seven 
years,  it  is  a  well-known  fact  that  mine  owners  are 
generally  disposed  to  offer  their  properties  for  sale, 
or  financing,  at  much  lower  prices  than  have  prevailed 
previously,  and  also  usually  on  very  attractive  terms. 
The  remedy  for  present  conditions  must  therefore  be 
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worked  out  on  some  other  formula  than  that  set  forth 
in  the  Journal'*  editorial  of  1912. 

I  do  not  think  that  American  mining,  as  a  whole,  has 
yet  approached  the  period  of  general  decline,  and  cer- 
tainly not  the  state  of  total  obliteration.  It  has  inher- 
ent vitality  to  come  back  under  the  stimulus  of  general 
resumption  of  normalcy  in  the  world's  business,  and 
there  are  new  conditions  affecting  the  cost  of  produc- 
ing the  metals  and  the  market  for  them  which  will 
prolong  American  mining  as  one  of  the  great  basic 
industries  for  many  years.  Kirby  Thomas. 

New  York. 

The  Eubean  Magnesite  Field 

In  Engineering  atid  Mining  Journal  of  Dec.  3,  C.  S. 
Maltby  takes  me  to  task  for  having  stated  in  my  article 
on  "The  Euboean  Magnesite  Field"  that  "Greece  .  .  . 
produces  the  world's  purest  magnesite."  In  using  those 
terms  I  had  no  intention  of  either  unduly  eulogizing  the 
Grecian  product  or  depreciating  that  from  California, 
but  rather  was  guided  by  such  reports  and  figures  as 
were  available  with  regard  to  California  magnesite,  the 
experience  of  those  in  America  who  have  handled  both 
that  and  the  Grecian  article,  and  also  by  Greek  records 
covering  the  export  of  magnesite  for  the  last  forty-five 
years.  F.  B.  Romey,  in  the  Mining  &  Scientific  Press 
for  April  19,  1919.  contributes  an  article  on  "Hewet 
Magnesite"  (from  Riverside  County,  Cal.),  in  which  he 
gave  an  analysis  of  calcined  magnesite  from  that  mine 
containing  14.46  per  cent  of  silica,  meaning  7  per  cent 
approximately  in  the  crude  mineral,  a  much  higher 
percentage  than  that  in  Eubcean  magnesite. 

While  in  Greece  recently  I  supervised  the  shipment 
of  4,000  tons  of  crude  mineral  from  Eubeea.  This  had 
to  be  transferred  from  the  stockpile  in  one-ton  cars,  and 
a  "grab"  sample  was  taken  from  each  car.  The  ship- 
ment consisted  of  two  lots,  of  2,500  and  1,500  tons. 
The  bulk  sample  from  each  lot  was  reduced,  and  both 
were  submitted  for  analyses  to  P.  A..  Zalacostos.  the 
director  of  the  chemical  laboratory,  Ministry  of  Na- 
tional Economy.  Athens,  Greece. 
The  results  of  the  analyses  were  the  following: 

Lot  of  2,500  Tons,      Lot  of  l,500Tona 

Per  Cent  Per  Cent 

Siliea 0.86  1.54 

Oxides  of  iron  and  alumina 0.55  0.33 

Lime 0.55  1.21 

Magnesia.-                                       46.94  46.38 

Lo»  on  ealcinat!                                 51    10  49.84 

Moisture...                                                                  Nil  Nil 

Total.  100.00  100.00 

Per  Cent  Per  Cent 

Equivalent  to  magnesium  carbonate 98.57  97.39 

These  figures  indicate  a  high  degree  of  purity  in  a 
crude  mineral,  and  samples  taken  from  picked  pieces 
would  have  given  even  better  results.  With  regard 
to  Mr.  Maltby's  implied  unsatisfactory  experience  of 
the  quality  of  Grecian  magnesite,  I  think  that  this 
must  have  been  due  to  lack  of  proper  precaution.  When 
Grecian  magnesite  is  purchased  in  a  businesslike  way, 
and  from  reputable  firms,  a  magnesium  carbonate  con- 
tent of  94  per  cent  is  guaranteed,  and  the  payment  of 
a  considerable  portion  of  the  purchase  price  is  made 
contingent  on  agreement  of  the  analysis  made  from  a 
bulk  sample  properly  taken  at  a  United  States  seaport, 
with  the  guaranteed  percentage. 

Mr.  Maltby  refers  to  the  necessity  of  "cobbing"  or 
dressing  the  Grecian  magnesite,  and  infers  that  this 
is  not  necessarjr  with  the  California  article.  In  the 
Mining  &   Scientific  Press  for  Aug.   30,   1919,   W.   C. 


Phaler  had  an  article  entitled  "The  Magnesite  Industry 
in  the  United  States."  Inter  alia  he  wrote  of  the  Cali- 
fornia deposits:  ".  .  .  Some  of  the  magnesite  masses 
are  as  much  as  30  ft.  in  thickness,  and  from  this  thick- 
ness they  range  to  mere  stingers  and  gash  veins  too 
thin  to  work."  The  maximum  width  of  the  California 
deposits  thus  appears  to  be  30  ft.  The  maximum  in 
Eubeea   (as  I  stated  in  my  article)   is  130  ft. 

Most  of  the  Grecian  magnesite  requires  no  prepara- 
tion for  sale,  but  a  portion  of  otherwise  too  impure 
mineral  can  be  rendered  workable  by  a  simple  cleaning 
from  adhering  serpentine.  If  the  demand  for  magne- 
site ever  justifies  it,  a  simple  process  of  mechanical 
dressing  would  render  a  large  part  of  the  deposits  now 
discarded  as  waste  fit  for  sale. 

In  the  interests  of  accuracy  and  scientific  truth,  will 
Mr.  Maltby  please  give  figures  comparable  to  the  fore- 
going to  confirm  his  at  present  unsupported  positive- 
ness  with  regard  to  the  superiority  of  California  mag- 
nesite? Until  he  does  so  I  shall  continue  to  believe  that 
"Greece  provides  from  the  Island  of  Eubeea  the  world's 
purest  magnesite."  Harry  C.  Boydell. 

University  of  Wisconsin. 


The  Proposed  New  Mining  Law 
It  is  evident,  to  most  of  us  in  the  West,  that  H.R.  7736 
has  not  the  ghost  of  a  chance  to  pass.  Whether  on  not 
its  demerits  justify  this,  is  immaterial;  an  overwhelm- 
ing majority  of  the  men  engaged  in  the  mining  industry, 
in  the  states  affected,  are  opposed  to  it. 

As  (I  hope)  practical  people,  the  question  now  arises, 
— what  shall  we  do  about  it? — shall  we  let  the  matter 
drop,  for  the  next  generation  to  consider? 

Nearly  all  agree  that  the  principal  advantage  to  be 
hoped  for,  under  the  proposed  law,  is  that  it  might 
facilitate  the  discovery  and  development  of  new  districts ; 
especially  where  there  is  reason  to  suspect  the  existence 
of  ore  deposits  which  do  not  outcrop.  It  seems  gener- 
ally admitted  that  there  is  little  to  be  gained  from  its 
adoption  in  old  districts,  where  most  of  the  important 
orebodies  have  already  been  discovered,  and  located 
under  the  present  law.  On  the  other  hand,  the  opposi- 
tion comes,  naturally,  from  such  districts.  Why  not 
therefore  solve  the  difficulty  in  a  common-sense  way, 
by  making  the  new  law  apply  only  to  new  districts; 
or  perhaps  only  to  districts,  to  be  indicated  by  the 
Geological  Survey,  where  there  is  ground  to  surmise 
the  existence  of  buried  deposits?  This  solution  was 
advocated  by  the  writer  in  1907,  and  met  with  the  ap- 
proval of  high  legal  authorities. 

In  any  event,  certain  features  of  the  proposed  law 
such  as  the  limitation  of  time  during  which  locations  can 
be  held  without  patenting,  permissive  payment  in  lieu 
of  assessment  work,  and  the  requirement  that  locations 
shall  conform  to  section  lines,  will  have  to  be  abandoned. 
These  features  were  contrary  to  the  judgment  of  most 
Western  engineers,  and  are  extremely  unpopular  with 
prospectors.  The  extralateral  right  in  existing  dis- 
tricts will  have  to  be  left  as  it  is,  unless  the  collective 
judgment  of  a  community,  as  at  Leadville  or  Bisbee, 
should  agree  tacitly  to  ignore  it. 

Denver,  Colo.  George  E.  Collins. 

TNote:  The  revised  mining  law  as  proposed  in  H.R. 
7736  does  not  affect  claims  already  located.  No  such 
law  can  be  made  retroactive;  therefore  claims  located 
before  the  passage  of  any  new  law  will  always  retain 
extralateral  rights,  as  under  the  old  law.        EDITOR.] 
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The  New  Stack  at  the  Midvale  Smelter 

Weight  of  Over  8,000  Tons  Necessitated  Careful  Planning  for  Foundations 
— Construction  of  Highest  Quality  and  Completed  in  Six  Months  From 
First  ^Excavation  —  Gases   Will   Be  Liberated   at   a   Height  of  451  Feet 

By  D.  W.  Jessup 

Written   for    I     ■  ptoli  tiiij  and   Mining  Journal 


THE  451-FT.  STACK  just  completed  at  the  Mid- 
vale,  Utah,  plant  of  the  United  States  Smelting, 
Refining  &  Mining  Co.  was  placed  in  operation 
on  Nov.  26,  1921.  Though  it  was  practically  finished 
during  the  latter  part  of  October,  time  was  needed  to 
remove  the  scaffolding,  make  necessary  repairs  in  the 
baghouse,  and  finish  the  flue  connections. 

Under  the  direction  of  L.  D.  Anderson,  chief  engi- 
neer, the  construction  of  the  stack  was  contracted  for 
by  the  Wiederholdt  Construction  Co.,  of  St.  Louis,  with 
J.  D.  Martin  in  charge.  The  foundation  was  sublet  to 
Villadson  Bros.,  of  Salt  Lake  City.  Not  only  was  the 
best  of  material  and  labor  employed,  but  a  record  was 
made  in  the  speed  with  which  the  structure  was  built. 
Never  has  a  stack  of  this  size  been  erected  in  so  short 
a  time.  This  was  because  of  an  efficient  organization 
and  propitious  weather  conditions. 

The  exact  height  of  the  stack  is  451  ft.  4  in.  The 
outside  diameter  at  the  base  is  46  ft.  1  in.  and  the  inside 
diameter  is  39  ft.  5  in.  At  the  top,  the  outside  diameter 
is  29  ft.  and  the  inside,  24  ft. 

Excavation  for  the  foundation  was  started  on  April 
29  and  was  finished  in  about  three  weeks,  several  days 
being  required  to  test  the  ground  for  subsidence.  Lay- 
ing of  the  foundation  was  begun  on  May  26  and  finished 
June  15.  Two  weeks  were  allowed  for  the  cement  to 
set.  The  first  work  on  the  stack  proper  was  on  June 
30,  and   by   Oct.   20   the  chimney   was   finished.     Two 


LAYING  THE   REINFORCING   RODS   FOR  THE   CONCRETE 
FOUNDATION 

weeks  were  necessary  to  tear  down  the  inside  scaffold- 
ing, piece  by  piece,  and  leave  the  structure  ready  to 
handle  the  smelter  gases. 

In  the  meantime,  many  alterations  and  changing  of 
the  flue  connections  were  made.  The  baghouse  roof  was 
repaired  and  the  large  flue  connecting  the  stack  to  the 
baghouse  was  built.  Since  starting  up,  absolutely  no 
operating  troubles  have  arisen. 

The  preliminary  survey  consisted  of  boring  seven- 
teen holes  with  a  well  digger  to  determine  a  foundation 
site.  The  holes  varied  from  30  to  5  ft.  in  depth,  with 
a  casing  3  in.  in  diameter.  The  lower  6  ft.  of  the  casing 
was  a  split  pipe  held  together  by  a  ring  at  the  top  and 


bottom.  When  the  pipe  reached  a  depth  of  6  ft.  it  was 
withdrawn  and  opened  and  the  core  removed  and  placed 
in  a  box.  This  was  done  for  each  6  ft.  of  the  hole.  In 
this  way  a  complete  core  was  obtained.  The  soil  was 
found  to  be  fairly  uniform,  with  a  sandy  top  underlain 
by  alternating  layers  of  clay  and  sand. 

An  8-ft.  layer  of  water-bearing  sand,  almost  like 
quicksand,  was  found  at  a  depth  from  24  to  32  ft.  It 
contained  25  per  cent  of  moisture.  Underneath  this 
sand  was  a  predominating  bed  of  impervious  blue  clay, 
which  was  followed  by  a  micaceous  clay  that  bore  evi- 
dences  of  being   eroded    from   the   Little   Cottonwood 


THE  CIRCULAR  TRACK  FROM  WHICH  THE  CONCRETE 
FOUNDATION  WAS  POURED 

granites.  A  gravel  bed  underlaid  the  clays,  and  as  it 
proved  too  troublesome  to  keep  the  hole  open,  drilling 
was  discontinued  at  about  63  ft.  Cores  of  each  hole 
were  kept  in  boxes,  to  obtain  complete  data  of  the 
underground  structure. 

The  Salt  Lake  Valley  is  the  bed  of  the  prehistoric 
lake  Bonneville,  which  disappeared  about  30,000  years 
ago,  leaving  the  present  body  of  water,  the  Great  Salt 
Lake.  Streams  from  the  near-by  Wasatch  Mountains 
fed  this  lake,  and  these  bore-holes  made  an  interesting 
geological  study. 

Foundation  Was  Tested  Before  Building  Began 
It  was  decided  to  erect  the  stack  a  short  distance 
south  of  the  baghouse,  having  in  view  other  flue  con- 
nections that  might  be  made  in  the  future.  Owing  to 
the  densely  packed  nature  of  the  soil,  the  excavation 
for  the  foundation  was  made  only  10  ft.  in  depth.  The 
soil  was  removed  with  scrapers  and  teams,  and  the 
finishing  touches  were  done  by  hand  labor.  A  testing 
machine  built  of  6  x  6-in.  timbers,  and  carrying  a  load 
50  per  cent  greater  than  the  weight  of  the  stack,  was 
then  placed  in  the  center  of  the  excavation.  At  the  end 
of  seven  days  the  ground  had  settled  only  i  in. 

Preparatory  to  laying  the  concrete  foundation,  a  cir- 
cular wooden  platform  or  track  was  constructed  inside 
the  excavation;  this  was  about  20  feet  high  and  was 
carried  on  4  x  4-in.  supports.  Chutes  for  dumping  the 
concrete  were  built  on  both  the  inner  and  outer  edges. 
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1  and  grave]  were  trammed  from  near-by  trestle 
bins  by  specially  constructed  wheelbarrows  or  buggies 
and  dumped  into  a  concrete  mixer;  portland  cement  and 

sufficient  water  were  added  and  the  whole  was  mixed  for 
one  minute.  The  mixture  was  then  hoisted  in  an  ele- 
vator bucket  and  dumped  into  a  pocket,  from  which  it 
was  drawn  out  and  trammed  by  buggies  around  the 
circular  platform,  being  distributed  where  needed.  Be- 
fore pouring  the  concrete,  reinforcing  rods  of  1-in. 
square  deformed  shape  were  laid  on  the  bottom  of  the 
excavation,  spaced  1  ft.  apart  and  crisscrossing  at  an 
angle  of  45  deg.  These  rods  were  also  placed  in  an 
upright  position,  being  held  by  wire. 

The  foundation  was  laid  in  an  octagon  shape,  87  ft. 
in  diameter  and  10  ft.  thick.  The  lower  5  ft.  is  a  solid 
block  and  the  upper  5  ft.  is  stepped  in  at  each  foot  so 
that  the  top  is  51  ft.  across.  Later,  the  top  was  covered 
with  soil.  Upright  reinforcing  rods  were  left  stand- 
ing to  anchor  the  base  of  the  stack. 

Method  ok  Building  Scaffolding 
After  the  cement  had  set,  the  inner  scaffolding  for 
the  stack  was  started.  This  consisted  of  a  double  com- 
partment tower,  14  ft.  square  and  built  of  eight  6  x 
6-in.  posts  in  twenty-nine  full  16-ft.  sections.  It  was 
held  together  by  2  x  12-in.  ledgers  and  2  x  8-in.  sway 
braces,  securely  bolted.  The  tower  was  kept  three  or 
four  sections  ahead  of  the  wall. 

A  movable  table  or  platform  constructed  of  steel  mem- 
bers was  built  around  the  tower.  It  was  supported 
underneath  by  angle  braces.  The  table  was  held  in 
place  and  also  raised  through  the  medium  of  eight  two- 


ton  chain  blocks.  When  the  wall  had  reached  a  certain 
height,  the  table  was  hoisted  a  few  feet  and  the  brick- 
laying again  started.  The  blocks  were  moved  to  a  new 
position  when  necessary.  Careful  inspection  kept  the 
wall   in   line,  and   no   irregularities  were  allowed. 

To  hoist  the  material,  two  5  x  8-ft.  cages  were 
operated  inside  the  tower.  They  traveled  at  the  rate 
of  400  ft.  a  minute.  The  hoist  was  of  the  double-drum 
mine  type,  with  an  a.c.  slip-ring  motor  of  75  hp.,  the 
voltage  being  440.     The  cable  was  of  |-in.  steel. 

The  stack  consists  of  an  inner  and  outer  shell.  The 
inner  shell  is  a  lining  built  of  4ii-in.  soft-glazed  hard- 
tired  brick;  primarily  this  is  for  insulation.  The  lin- 
ing extends  from  top  to  bottom  and  is  held  in  place 
by  expansion  joints.  A  Mn.  air  space  was  left  between 
the  walls.  The  first  125  ft.  of  the  outer  shell  is  of 
hollow  radial  brick  filled  with  reinforced  concrete.  It 
is  33  in.  thick  at  the  base,  and  at  the  125-ft.  mark  it 
decreases  to  17  i  in.  From  this  point  to  the  capping 
the  wall  is  made  of  Wiederholdt  patented  brick  or  tile, 
filled  with  reinforced  concrete.  The  thickness  is  12i  in. 
up  to  190  ft.,  and  10  in.  for  the  next  90  ft.  This  de- 
creases to  8  in.  at  the  top. 

At  intervals  of  25  ft.,  the  main  wall  is  corbeled  out 
to  carry  the  lining.  At  these  points,  special  tile  is 
used  to  make  a  slip  or  expansion  joint;  this  permits  the 
lining  to  expand  and  telescope  with  the  section  above 
it.  The  joint  extends  all  the  way  around.  The  chimney 
head  is  corbeled  out  and  is  covered  with  a  30-in.  cast- 
iron  cap  made  in  sections  and  bolted  to  the  top  with 
anchor  bolts.  The  latter  are  protected  by  cast-iron 
covered  nuts. 

To  avoid  danger  from  lightning,  eight  lightning  rods 
of  the  Carl  Bajoler  type  were  installed.  These  are 
tipped  with  a  very  thin  foil  of  platinum  to  protect  the 
points  against  corrosion.  Two  S-in.  copper  ground- 
cables,  one  on  each  side,  are  connected  to  the  rods  and 
will  carry  any  discharge  14  ft.  below  the  surface. 

The  stack  is  provided  with  a  safety  ladder  extending 
to  the  top.  Three  platforms  were  installed  at  intervals 
of  150  ft.  The  ladder  is  inclosed  by  horizontal  and 
vertical  straps,  so  that  it  is  almost  impossible  for  one 
to  fall  out  except  straight  downward.  It  was  hoisted 
in  sections  by  the  aid  of  a  gin  pole  and  tackle  and 
bolted  into  place. 

For  the  purpose  of  taking  gas  readings  and  samples, 
a  pipe  was  extended  across  the  stack  at  the  300-ft. 
level.     The  pipe  is  made  of  iron,  but  is  covered  both 
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t  baghouse.     (d)  The  completed  stack. 
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iiisidi'  ami  out  with  Bheet  lead.  There  ia  a  serii 
j-in.  holea  through  the  bottom  of  the  pipe  to  permit 
the  gases  to  enter.  This  pipe  will  ext<  nd  to  the  ground 
and  a  rotary  blower  will  suck  out  the  gases  bo  thai  the 
chemisl  will  no!  have  to  climb  a  ladder  to  take  his 
sample. 

The  Arrangement  of  Entering  Fi  i 

At  the  bottom  of  the  stack  was  buill  a  Hue  opening 
or  porta]  12  ft.  3  in.  by  22  ft.  3  in.  There  is  a  possi- 
bility of  this  opening  being  used  in  the  future,  but  for 
the  present  it  was  bricked  in.  The  portal  leading  to 
the  baghouse  was  made  15  ft.  6  in.  by  22  ft.  2  in.  The 
flue  connecting  the  stack  to  the  baghouse  is  16  by  14  ft. 
and  86  ft.  long.  It  is  supported  by  a  steel  tower  55  ft.  7 
in.  high  and  28  ft.  wide.  The  first  30  ft.  of  the  flue  is 
built  of  tile  with  firebrick  lining,  the  remainder  of 
double-wall  transite  filled  with  ground  cork  between  the 
walls  for  insulation,  and  supported  by  a  steel  frame 
work.  The  roof  is  insulated  with  felt  instead  of  cork. 
The  transite  is  an  acid-proof  board  consisting  of  a 
mixture  of  ground  asbestos  and  cement,  made  by  the 
Johns-Mansville  Co. 
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At  present  a  firebox  with  a  coal  stoker  feed  is  being 
installed  at  the  base  of  the  chimney,  so  that  during 
certain  seasons  of  the  year  heat  may  be  applied  to  the 
smelter  gases,  causing  them  to  rise  to  a  greater  height 
and  be  diffused  more  completely  in  the  atmosphere. 

All  of  the  construction  work  was  done  on  one  shift 
daily,  the  crew  numbering  thirty-one  men.  This  in- 
cluded carpenters,  bricklayers,  helpers,  laborers,  and  an 
engineer.  The  largest  number  employed  at  any  one 
time  was  thirty-five  men.  During  the  entire  period  of 
building,  only  five  hours  were  lost,  this  being  due  to 
a  severe  rainstorm  in  August.  Other  than  this,  the 
weather  remained  ideal. 

A  "Safety  First"  campaign  was  conducted,  with 
excellent  results.  Only  three  accidents  occurred.  They 
were  not  of  a  serious  nature,  and  no  time  was  lost 
by  the  men.  After  the  stack  was  finished,  and  while 
tearing  out  the  scaffolding,  one  employee  was  so  un- 
fortunate as  to  have  his  leg  broken.  This  marred  an 
otherwise  perfect  record. 

The  sand  and  gravel  for  concrete  work  was  obtained 
from  near-by  pits.  After  a  careful  inspection,  a  chemi- 
cal analysis  and  sizing  tests  were  made  to  determine 
if  they  were  suitable.  The  brick  and  tile  were  made 
locally.  In  mixing  the  concrete  for  the  stack  build- 
ing, one  part  of  cement  was  added  to  three  parts  of 
sand,  with  sufficient  water  to  make  a  dry  mix. 

The  weight  of  the  whole  structure  is  enormous.     In 
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I    1,353,000  lb.  and  make  up  65  carloads.    Two 
loads  of  Utah  Copper  tailing  were  used  in  the  mortar 
for  the  brick  lining  with  the  idea  of  making  the  mortar 
more  acid  proof  and  also  of  a  tin 
bar  iron  for  reinforcing  the  concrete  weighs  50 
and  a  large  amount  of  water  is  contained  in  thi 
mechanically    and    chemically    combined.      The   weight 
of   the   total    materia:  000    lh.,    or   8,452    tons. 

This  amounted  to  188  carloads.  With  all  <■(  this 
great  weight,  the  structure  has  Bettled  only  1  |  in.  and 
part  of  this  is  due  to  the  shrinkage  of  the  concrete. 
The  settling  has  been  entirely  uniform. 

The  erection  of  the  stack  marks  a  new  era  in  smelt- 
ing at  the  Midvale  plant,  and  it  appears  that  all  draft 
problems  have   now   been  definitely  solved. 


The  Copper  Mines  of  Eastern  Finland 

Negotiations  have  recently  been  carried  on  between 
the  owners  of  the  Outokumpu  copper  mines,  in  eastern 
Finland,  and  some  German  copper-mine  ownei-s  for  the 
lease  of  the  Outokumpu  mines  or  the  sale  of  the  raw 
ore  from  them,  according  to  Commerce  Reports.  It  is 
stated  that  enough  ore  is  being  produced  at  present  in 
one  month  to  suffice  for  smelting  for  one  year,  but  that 
it  is  intended  to  double  the  productive  capacity  of  the 
smelting  works,  in  which  case  the  production  of  two 
months  can  be  utilized  here  and  that  of  ten  months  can 
be  disposed  of  otherwise. 

There  is  considerable  opposition  on  the  part  of  ex- 
perts in  this  country  to  disposing  of  these  mines  or 
their  products,  as  they  are  considered  to  be  a  valuable 
asset  for  Finland. 

The  Outokumpu  ore  field  is  located  in  the  district  of 
Kuusjarvi,  50  kilometers  from  Joensuu  and  90  kilo- 
meters from  Kuopio.  It  consists  of  a  long,  flat  layer 
of  quartzite,  which,  according  to  borings  already  made, 
appears  to  be  2,500  meters  long  and  200  or  300  mi 
wide,  with  a  depth  of  9  to  10  meters,  as  stated  above. 
The  ore  contains  on  an  average  4  to  4.5  per  cent  of 
copper,  27  per  cent  of  sulphur.  28  per  cent  of  iron,  and 
approximately  1  per  cent  of  zinc,  as  well  as  small  quan- 
tities of  silver  and  gold.  The  mineralogical  composi- 
tion of  the  ore  is  on  an  average  12  per  cent  of  copper 
pyrites,  32  per  cent  of  sulphur  pyrites,  15  per  cent  of 
magnetic  pyrites,  1  per  cent  of  zinc  blend  and  40  per 
cent  of  quartz. 

Notwithstanding  the  importance  of  the  deposits  of 
copper  and  sulphur  at  Outokumpu.  these  mines  have 
never  been  worked  with  much  success.  The  ore  was 
first  discovered  in  1910.  and  trial  work  began  three 
years  later.  The  following  table  shows  the  annual  pro- 
duction of  ore  and  of  copper  since  1914  and  the  value 
of  the  copper: 

OUTOKUMPU  PRODUCTIOX  OF  ORE  AXD  COPPER 

Value  of  Value  of 

Year  Ore         Copper        Copper  Year         Ore         Copper  Copper 

Tons  Tons        Maris. a  Tons  Tons  Marts,* 

1914  7,500       148.2  375,000         1917        15,000       145.6  1.140,000 

1915  9,800       157.1  580,000         1918        17,200        69.5  1.300.000 

1916  22,000       175.8         1.025.000         1919        11.000         15.6  138,000 

i   The  norma]  value  of  the  Finnish  mark  is  $0,193.  hut  it  i*  now  L 

eiated. 


18 


Engineering    and    Mining    Journal 


Vol.  113,  No.  2 


The  Sierra  Madre  of  Northwestern  Mexico 

A  Description  of  the  Country  —  Topography,  Inhabitants,  and 
History  Range  Formations  Essentially  Volcanic  and  Remarkably 
Mineralized — Many  Famous  Camps— Present  Conditions  and  Outlook 

By  H.  H.  Taft 

Written  for  i.';iymtiTtn0  on<J  Jf<»<»»0  Journal 


OF  MOUNTAIN  RANGES  called  Sierra  Madre. 
I  "Mother  of  Mountains."  there  are  mar. 
highe.-t  area  in  Mexico  is  about  the  City  of 
Mexico.  Humboldt  describes  three  ranges  spreading 
northerly.  The  middle  one  breaks  up  into  small  de- 
tached mountains  in  the  central  plain  or  basin.  The 
others  become  the  western  and  eastern  Sierra  Madre 
respectively.  That  to  the  west  is  the  larger  and  more 
commonly  bears  the  name.  On  the  western  side  is  the 
greatest  and  richest  mineralized  region  of  the  North 
American  continent. 

Both  of  the  ranges  are  nearly  parallel  to  the  coast, 
being  closer  to  the  sea  on  the  south.  North  there  is  a 
constantly  widening  coastal  plain,  and  in  Sonora  are 
several  smaller  chains.  In  both  areas  streams  of  water 
rise  in  or  near  the  central  plain  and  break  through  in 
deep  canyons  on  their  way  to  the  sea.  In  Chihuahua 
the  river  at  Guerrero  flows  north;  at  Yepomera  it  flows 
west  and  breaks  into  the  mountain  range,  receives  a 
stream  from  the  south,  breaks  through  another  range 
in  a  canyon  as  the  River  Arros,  flows  north  and  receives 
the  Chico,  flows  south  and  west  again  to  receive  the 
Mulatos,  then  north  and  west  in  a  deep  canyon  all  the 
way  and  receives  the  Bavispe,  and  flows  west  and  south 
again  as  the  Rio  Yaqui.  A  deep  canyon  and  one  rich  in 
mineral  is  the  Urique,  which  is  from  3,000  to  6,000  ft. 
deep  and  in  picturesqueness  rivals  the  canyon  of  the 
Colorado  in  the  United  States.  An  east  and  west  profile 
is  that  of  an  ordinary  mountain  range  turned  over.  The 
general  country  and  the  nearly  flat  lands  are  on  top. 
The  valleys  are  deep  and  narrow,  often  several  thou- 
sand feet  below  the  general  level.  South,  about  the  lati- 
tude of  Guadalajara,  the  range  bends  east  and  continues 
to  the  isthmus.  In  this  section  it  is  not  so  rugged  and 
precipitous  and  there  are  many  large  tracts  of  grazing 
and  agricultural  land.  Although  it  contains  some  good 
mines,  it  is  not  as  well  mineralized  as  the  north. 

Distances  Measured  in  Hours  and  Days 
Distances  are  of  little  account  in  the  Sierra.  One 
does  not  often  hear  of  miles,  leagues,  and  kilometers, 
but,  instead,  of  hours  and  days.  Ordinarily,  one  travels 
by  horse,  or,  better,  on  mule-back  from  twenty-five  to 
thirty  miles  per  day.  In  some  regions  three  days  are 
required  to  gain  fifteen  miles;  occasionally  that  distance 
can  be  made  in  two  or  three  hours.  There  are  few  roads, 
and  all  freight  is  carried  on  the  backs  of  animals.  There 
is  but  one  railroad  across  the  Sierra,  that  from  Tuxpan 
to  Colima.  Three  other  roads  are  projected  and  partly- 
constructed.  To  the  miner  the  most  important  will  be 
the  Chihuahua-Sinaloa  line,  known  as  the  "Orient." 
The  mountain  range  is  from  100  to  200  miles  wide. 
Railroad  construction  is  difficult  enough  on  top,  but 
there  are  only  a  few  places  where  there  is  room  to  get 
down  on  the  west  side  with  a  grade  that  is  not  too  steep 
for  traffic. 

The  country  is  fairly  well  inhabited,  and  one  rarely 
travels  more  than  a  few  hours  without  seeing  ranches 


and  small  towns.  The  natives  will  plow,  cultivate  and 
raise  a  crop  on  a  35-deg.  slope.  One  finds  all  kinds  of 
fruit,  from  apples  to  bananas,  though  they  are  not  good 
for  much,  being  practically  wild.  Occasionally  one  meets 
a  more  enlightened  rancher  who  has  been  north  and 
purchased  some  good  nursery  stock.  The  people  belong 
to  various  tribes  of  Indians,  with  a  little  admixture  of 
Spanish.  In  the  south  there  are  many  who  speak  only 
the  local  dialect,  but  north  nearly  all  understand  Span- 
ish and  some  English,  for  a  surprisingly  large  number 
were,  at  some  time  or  other  during  the  last  ten  years, 
refugees  in  the  United  States.  The  land  holders  and 
storekeepers  are  gente  de  raison.  Most  of  the  towns 
are  communes.  The  people  are  kindly  enough,  but  are 
afraid  of  strangers. 

One  accustomed  to  the  Sierra  can  tell  the  elevation 
within  a  few  hundred  feet  by  the  vegetation.  The 
higher  reaches  are  in  the  pines;  in  fact,  there  is  an 
almost  continuous  pine  forest  from  the  Arizona  line  to 
the  Isthmus  of  Tehuantepec.  The  highest  parts  are 
between  9,000  and  10,000  ft.  above  sea  level.  At  9,500  ft. 
and  lower  on  the  north  side  one  finds  hemlock  and  cedar. 
The  average  elevation  is  about  7.000  ft.,  and  at  this 
altitude  the  oaks  begin  to  show  scattered  through  the 
pines.  At  6,000  ft.  the  pines  give  out  and  through  the 
oak  one  finds  juniper  and  cedar,  which  become  the  prin- 
cipal trees  a  little  lower.  In  the  oaks  and  the  lower 
pines  is  the  picturesque  red-barked  madrona.  There  is 
none  of  the  cacti  and  thorny  growth  in  these  uplands 
that  one  usually  looks  for  in  Mexico.  The  barrancas 
are  semi-tropical.  Oranges,  limes,  lemons,  pomegranates 
and  other  fruits  are  found.  Near  Urique  is  a  coffee 
grove. 

Formations  of  Range  Principally  Volcanic 
The  entire  range  is  essentially  volcanic.  There  is 
little  of  the  black  lava  so  often  seen  in  the  Rocky  Moun- 
tains and  the  Cascades  in  the  United  States.  This  is  on 
top,  the  latest  formation,  for  it  is  recent.  The  last 
flow  was  in  1756,  when  Jorullo,  in  Michoacan,  over- 
flowed and  destroyed  a  rich  farming  district.  The 
great  mass  of  the  Sierra  is  made  up  of  light-colored 
flat-bedded  volcanic  tuffs,  in  all  from  1,000  to  2,000  ft. 
thick,  so  bedded  that  one  in  passing  often  thinks  of 
them  as  recent  sediments.  Under  these  beds  are  a  great 
variety  of  intrusive  rocks,  porphyry,  diorite,  andesite 
and  others.  Granite  does  not  appear  until  near  the 
coast.    These  rocks  are  nearly  alwa/s  mineralized. 

Rarely  does  one  drop  off  of  the  high  mesa  into  the 
barrancas  without  going  into  a  mineral.  Occasionally 
in  the  valleys  there  is  a  development  of  the  sedimen- 
taries.  In  southeastern  Sonora,  coal  occurs,  the  sand- 
stones and  slates  so  metamorphosed  as  to  be  unrecog- 
nizable from  the  saddle.  The  coal  is  crushed,  and 
altered  to  a  high  ash  and  low  volatile  content.  There 
are  a  few  instances  where  the  eruptives  reach  the  higher 
elevations  and  the  miner  does  not  have  to  get  his  ore 
out  of  a  deep  barranca.     In  the  Barranca  del  Cobre,  on 
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the  Urique  River,  then'  are  but  t  nre<  months  in  the 
when  tlic  sunshine  reaches  the  river.  The  nearly  ver- 
tical vein  of  copper,  gold-silver  ore  is  well  exposed  on 
both  sides  of  the  river  and  is  a  fine  example  of  a  strong 
vein  in  the  older  rocks,  at  the  lower  elevations,  and  of  a 
diminishing  vein  as  it  passes  into  the  upper,  newer 
formations. 

The  veins  of  the  Sierra  are  as  varied  as  the  topog- 
raphy. They  range  from  quartz  stringers  to  massive 
veins  over  100  ft.  thick,  as  at  Guadaloupe  y  Calvo; 
breccia  zones  of  all  thicknesses;  pipes  or  funnels; 
country  rock  mineralizations  as  at  Mulatos,  where  gold 
has  been  mined  for  a  distance  of  four  miles;  lime- 
porphyry  contacts,  as  at  the  Liuvia  del  Oro,  where  the 
ore  is  quartz,  and  the  historic  Bahuarachic,  a  basic 
copper  ore. 

The  great  values  that  the  Spaniards  obtained  came 
from  the  oxidized  zones  and  the  secondary  enrichments. 
The  primary  sulphides  and  the  water  that  come  with 
depth  were  always  insufferable  obstacles  for  them. 
There  are  a  great  many  veins  that  have  never  been 
examined,  of  which  no  samples  have  been  taken,  no 
shots  put  in,  or  test  pits  sunk.  Systematic  exploration 
has  not  been  attempted.  It  is  a  most  attractive  field  for 
the  prospector  who  will  get  out  himself  and  work,  and 
not  wait  for  some  peon  to  bring  in  samples.  It  is 
probable  that  some  of  the  antiguas  would  be  profitable 
under  present  metallurgical  practice.  The  great  diffi- 
culty is  in  installing  machinery,  heavy  parts  required 
for  large  operation  having  to  be  dragged  at  great  ex- 
pense over  the  mountain  trails.  Perhaps  the  airplane 
will  do  this  later. 

Primitive  Methods  of  Treatment  Employed 

The  Spaniards  divided  the  ores  into  fuegos  (fire)  and 
azogues  (amalgam) .  The  former  were  smelted  in  vasos, 
small  reverberatory  furnaces  peculiar  to  Mexico,  built 
of  sun-dried  brick  and  fired  with  wood.  The  ore,  oxi- 
dized or  roasted,  with  sufficient  lead  is  liquated  on  the 
hearth,  then  slagged  and  drawn  off.  A  current  of  air 
is  blown  over  the  molten  lead,  leaving  the  silver,  which 
must  be  further  refined  in  a  cupel.  The  sulphides  and 
the  poorer  oxides  are  treated  in  a  small  shaft  furnace 
a  foot  or  two  feet  square  and  from  two  to  four  feet 
high.  These  are  often  built  in  a  wall.  The  furnace  is 
tapped  in  front  and  blown  from  behind,  a  block  of  rhyo- 
lite  with  drill  hole  through  it  serving  for  tuyere. 
The  bellows,  one  or  two,  is  operated  by  men.  Sometimes 
a  man  will  lie  on  his  back  and  move  a  small  vertical 
bellows  with  each  foot.  It  reminds  one  of  possibilities 
in  slave  days. 

Later  the  caldo  and  the  patio  were  used,  and  one  still 
sees  small  hypo  leaching  plants  operating.  The  Ameri- 
cans used  pan  amalgamation  extensively,  first  free,  then 
with  a  salt  roast.  This  was  followed  by  cyanide  plants. 
Concentration  augmented  as  now  by  flotation  would  be 
successful  at  many  of  these  mines,  but  there  is  always 
the  problem  what  to  do  with  the  concentrates.  Rarely 
are  they  rich  enough  to  warrant  the  expense  of  ship- 
ment. The  further  treating  of  sulphides  of  iron,  lead, 
zinc,  and  copper  combined  offers  another  problem.  The 
favorite  method  of  treatment  by  the  antiguas  was  by 
the  arrastre,  and  this  is  the  first  evidence  that  one  is 
near  an  old  mine.  The  arrastres  were  of  all  sizes, 
ranging  from  the  small  hand  affair  to  those  driven  by 
horse  or  water  power.  They  were  simply  large  pieces 
of  hard  rock  dragged  around  on  a  circular  rock  floor,  the 
gold  and  silver  oxides  and  chlorides  being  amalgamated 
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The  conquerors  crossed  the  mountains  south,  and  in 
1532  two  brigantines  sailing  from  Acapulco  reached  the 
Gulf  of  California.  Durango  (Guadiana)  was  founded 
in  1563,  after  considerable  fighting,  and  the  Sierra  was 
crossed  at  Topia.  In  1628-30  Batopilas,  Urique,  Guaza- 
pares,  Chinipas  and  other  camps  were  found.  This 
region  has  probably  produced  a  thousand  million  ounces 
of  silver,  including  the  gold  at  its  silver  value.  Guada- 
loupe y  Calvo  was  discovered  in  1835  and  produced 
nineteen  million  in  ten  years,  and  by  1848  had  produced 
thirty  million.  Ocampo  (Jesus  Maria)  was  found  in 
1811  and  was  operated  at  its  best  when  affairs  in  the 
south  were  at  the  worst.  In  eleven  years  the  Santa 
Juliana  produced  thirty-nine  million  ounces.  The  Santa 
Eduvigis  produced  in  a  few  years  eleven  million.  This 
mine  is  in  a  breccia  zone.  The  vein  at  the  surface  was 
15  ft.  thick  and  in  from  100  to  200  ft.  in  depth  it  opened 
into  the  Plaza  de  Gallos,  60  ft.  wide  and  400  ft.  long. 
Below  the  vein  trimmed  down  to  15  ft.  in  width  and  a 
length  of  350  ft. 

There  are  several  important  mining  regions  in  the 
south:  Topia,  San  Andres  de  la  Sierra,  San  Dimas, 
Hostoti-Paquillo,  and  others.  Humboldt  called  the  Chi- 
huahua-Sonora  region  the  world's  richest  in  silver  and 
gold. 

With  all  the  troubles  that  occurred  between  the  Span- 
iards themselves,  between  Jesuits  and  Franciscans,  and 
in  the  local  Indian  uprisings,  the  great  one  in  the  latter 
part  of  the  seventeenth  century,  the  many  Apache  raids, 
extending  as  far  south  as  Zacatecas,  on  one  side,  and 
Hermosillo  on  the  other,  and  the  forty-odd  revolutions 
in  the  last  century,  it  is  no  wonder  that  there  are  many 
fascinating  romances  of  lost  mines :  El  Naranjal,  Gloria 
Pan,  Tyopa,  and  others. 

Mining  Operations  Largely  Paralyzed  Since 
Revolutions  Began 

The  recent  revolutions  stopped  all  foreign  mining 
in  the  Sierra.  The  natives  continued  to  work  in  a  small 
way,  not  only  their  own  mines  but  others,  as  they  had 
to  sustain  life.  In  some  cases  the  owners  themselves 
destroyed  the  exits  to  save  the  ore  that  was  ready  to  be 
brought  out.  Some  of  the  plants  are  a  complete  wreck ; 
others  are  in  a  fair  state  of  preservation.  There  is  one 
active  mining  region  in  Jalisco.  Dolores,  in  the  extreme 
north,  has  started  with  a  full  crew.  Batopilas  is  em- 
ploying about  a  hundred  men.  Otherwise  there  is  an 
almost  complete  paralysis  in  the  Sierra  Madre.  The 
people  are  extremely  poor  now — in  the  fall  of  1921 — and 
except  for  the  few  more  fortunate  they  are  living  on 
green  corn  and  wild  herbs.  The  ordinary  corn  tortilla 
and  beans  are  not  to  be  had.  Fortunately,  there  has 
been  plenty  of  rain  and  a  good  crop  is  ripening. 

Along  the  railroads  there  is  a  change  in  the  ore  busi- 
ness. Formerly  the  natives  operated  many  small  mines. 
They  are  wonderfully  adept  at  sorting  ore  and  shipped 
a  considerable  tonnage  of  high-grade  siliceous  ore.  The 
Americans  milled  the  low-grade  and  shipped  their  high- 
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to  the  smelters.    The  principal  ore  on  the  market 
[uartx.     The  smelting  companies  protected  them- 
selves by  buying  tlux  mines,  generally  large  bodies  of 
grade  iron-lead  carbonate  found  along  or  near  lime- 
contacts.      These    mines    have    developed 
wonderfully.      Milling    has     so     improved    that    little 
siliceous  ore  is  now  shipped. 

The  natives  are  working  but  little      The  consequence 
material  advance  in  the  charge  for  smelting  basic 
ore.      Lead-silver   ores,    unless   of  high    grade,   are   un- 
profitable.    The  natural  outcome  is  the  development  of 
the  richer  milling  ores  of  the  Sierra. 

Prospecting  has  ceased  in  the  United  States.  The 
mines  that  are  easier  to  work  were  found  long  ago. 
The  mining  laws  make  it  possible  for  speculators  and 
men  who  have  nothing,  to  hold  for  long  periods  of  time 
claims  that  might  otherwise  be  developed.  Little  money 
'ured  in  the  search  for  mines.  Most  of  the  various 
exploration  companies  are  seeking  developed  mines. 

Mexico  is  richer  in  mineral  than  this  country,  and 
the  Sierra  Madre  is  the  richest  portion  of  the  country. 
Its  inaccessibility  has,  so  to  speak,  held  it  in  reserve. 
With  common  labor  at  75c.  per  day,  as  it  is  now,  a  given 
sum  of  money  will  do  three  or  four  times  as  much 
exploring  or  development  as  it  will  in  the  north. 


Filter-Cake  Tailing  Makes  Good 

Building  Brick 

By  Donald  F.  Irvin 

Written  for  Engineering  and  Mining  Jo 

During  the  last  administration,  a  national  statute 
was  enacted  in  Chile,  providing  for  certain  obligatory 
regulations  governing  the  character  of  houses  for  work- 
men in  mining  camps.  This  "Workmen's  Housing  Act" 
is  directed  largely  against  the  generally  unsanitary 
shacks  now  found  in  most  camps,  and  encourages  the 
u^e   of   substantial   construction,   such   as   adobe   brick. 


HOUSE    UNDER    CONSTRUCTION    USING    BRICKS    MADE 
FROM    FILTER  CAKE 

In  the  nitrate  districts,  corrugated  iron,  or  calamina, 
construction  has  been  the  usual  type  heretofore,  but  is 
generally  disliked  as  being  expensive  and  poorly  adapted 
to  the  climate,  as  it  is  too  hot  in  the  daytime  and  too 
cold  at  night. 

It  happened  that  some  nitrate  operators  near  Sierra 
Gorda,  in  the  Antofagasta  district,  found  it  necessary 
to  provide  workmen's  dwellings  in  accordance  with  the 
law  mentioned,  and  at  the  same  time  (1920)  they  were 
tramming  to  the  dump  discharged  filter  cake  containing 
about  12  per  cent  moisture  from  their  drum-filter  in- 
stallation. 

Resolving  to  kill  the  proverbial   two   birds   with  one 


stone,  they  set  to  making  adobe  bricks  from  their  filter 
dump.  The  results  were  so  satisfactory  that  they  stop- 
ped tramming  the  filter  cake  to  waste,  and  put  an 
adobero  to  work,  making  bricks  as  fast  as  the  cake  fell 
from  the  scraper  of  the  filter,  after  most  of  the  original 
dump  had  been  converted  into  adobes.  The  filter  cake, 
which  is  mostly  clay,  with  some  sand,  contains  small 
residual  amounts  of  nitrate  and  salt,  and  is  molded  in 
the  time-honored  manner  of  the  adobero.  Besides 
quickly  drying  very  hard  and  smooth,  the  resultant 
bricks  are  easily  set  by  masons,  and  a  building  made  of 
them  is  much  cheaper  than  the  alternative  of  a  costra 
(clod)  wall,  plastered  with  mud,  or  the  usual  adobes, 
which  require  considerable  labor  in  preparing  and  mix- 
ing the  dry  material. 

As  an  outer  finishing  coat,  a  thin  layer  (J  to  S  in.)  of 
cement  grouting  material  and  sand  is  plastered  over 
the  adobe  wall,  thus  providing  excellent  protection 
against  water  or  casual  rainfall. 

Many  thousands  of  adobe  bricks  were  made,  and  a 
number  of  dwellings  as  well  as  various  storehouses 
and  other  structures  were  built  from  them  at  this  plant. 
It  is  conceivable  that  the  same  use  might  be  made  of 
filter-cake  tailing  elsewhere,  at  least  where  the  dis- 
charged cake  is  uniform  and  moderately  moist. 

This  information  is  offered  in  hope  that  it  may  sug- 
gest such  an  economy  at  this  time,  when  further  econ- 
omies are  the  aim  of  every  one  responsible  for  the  course 
of  mining  operations. 


Radium  Production  in  Czecho-Slovakia 
There  is  a  large  radium  content  in  the  uranium  ore 
found  at  Jachymov,  in  Bohemia,  near  the  frontiers  of 
Saxony,  according  to  Trade  Commissioner  Fernald  L. 
Breed  in  Commerce  Reports.  Although  the  radium  pro- 
duction in  the  United  States  is  greater  as  to  quantity, 
the  ores  of  Jachymov  are  richer  in  quality.  The  known 
supply  of  radium  in  the  Jachymov  district  will  last  for 
twenty  years,  at  the  present  rate  of  production.  As 
there  are  three  large  mines  which  are  not  yet  prospected 
as  to  depth,  and  in  which  the  veins  of  ore  widen  as  they 
are  followed  deeper,  it  is  certain  that  the  mining  of 
radium  will  continue  for  much  more  than  twenty  years 
at  Jachymov. 

The  Jachymov  mines  passed  in  1912  into  the  posses- 
sion of  the  Austro-Hungarian  government.  They  have 
now  become  the  property  of  the  Czecho-Slovak  Republic. 
The  annual  quantity  of  radium  produced  amounts  to 
about  two  grams.  The  net  profits  to  the  government 
in  1913  were  about  1,000,000  crowns.  The  net  profit 
anticipated  for  the  current  year  is  about  3,500,000 
crowns,  which,  of  course,  has  less  foreign  exchange 
value  than  the  pre-war  profits.  The  price  of  one  gram 
of  radium  in  the  home  market  in  1913  was  588,000 
crowns.  Today  the  price  of  one  gram  is  about  10,000,000 
crowns.  As  the  earnings  from  the  radium  mines  of  the 
republic  are  looked  upon  as  a  possible  source  of  much 
profit  to  the  government,  projects  are  under  way  for 
electrifying  the  shafts  and  mill  houses,  as  well  as  en- 
larging and  modernizing  the  entire  plant.  At  present 
the  equipment  at  Jachymov  is  somewhat  primitive. 
About  100  workmen  are  employed  in  the  different  parts 
of  the  establishment. 

There  are  several  byproducts  of  considerable  im- 
portance. Uranium  dyes  are  produced,  eleven  workmen 
being  employed  in  the  dye  factory.  A  radio-active 
watering  place  is  also  being  built  near  the  mines. 
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Oatman  Today 


Conditions  Gradually  Improving  in  Arizona's  Principal  Gold  Camp 
Costs   Lowered    Somewhat   But    Wages    Still    High     Skilled    Labor 
Supply  Ample     Diamond  Drilling  Gaining  Favor    -Operating  Data 
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THE  CAMP  OF  OATMAN,  Ariz.,  is  situated  aboul 
twenty-seven  miles  southwest  of  Kingman,  on  the 
Santa  Fi  railroad.  It  is  reached  over  a  good 
automobile  road  from  the  last-named  town,  being  part 
of  the  National  Old  Trails  Road,  and  dozens  of  tourists 
drive  through  daily.  The  magnificent  mountain  scenery 
over  the  Black  and  River  ranges  makes  it  well  worth 
while  to  attempt  the  steep  grades  even  with  a  flivver, 
though  an  alternate  route  is  offered  by  way  of  the 
Topock  and  Needles. 

Oatman  itself  is  an  anomaly  in  mining  camps.  To 
an  engineer  accustomed  to  the  rude  frontier  mining 
towns  of  the  West,  it  comes  as  a  shock  to  find  a  village 
of  tolerably  substantial  buildings,  a  water  system,  elec- 
tric lights,  and  every  evidence  of  law  and  order.  This 
is  undoubtedly  due  to  Oatman's  being  the  pioneer  dry 
camp  of  the  West,  with  a  strict  taboo  on  saloons, 
gambling  houses,  and  the  usual  accompaniments.  Al- 
though the  fire  in  June  gave  a  hard  blow  to  the  place, 
coming  as  it  did  when  gold  mining  was  still  struggling 
against  high  costs  and  meager  profits,  evidence  of  it 
has  been  largely  removed  through  the  energy  of  its 
citizens,  although  the  camp  has  not  been  entirely  re- 
built. 

Communication  with  the  outside  world  is  effected 
entirely  by  automobile.  The  fare  to  Kingman  is  $5 
each  way.  Stages  leave  daily  in  the  morning,  making 
the  trip  in  about  two  hours.  The  camp  is  supported 
principally  by  the  Tom  Reed  and  United  Eastern  mines. 
These  have  been  steady  producers,  and  employ  about 
200  men  between  them.  Besides  these,  the  United 
American  and  Oatman  United  are  working,  and  a  num- 
ber of  other  companies  are  prospecting  in  a  small  way. 
some  of  them  diamond  drilling. 

Geology  of  the  District 

The  geology  of  the  district  has  been  described  by 
F.  C.  Schrader  in  Bulletin  397  of  the  U.  S.  Geological 
Survey,  now  unfortunately  out  of  print,  as  well  as  in  a 
number  of  excellent  articles  in  the  technical  press. 
Briefly,  the  gold  occurs  in  fissure  veins  resulting  from 
a  series  of  fault  movements  in  the  "green,  chloritic 
andesite"  of  Schrader,  which  are  generally  overlaid 
with  a  capping  of  Tertiary  volcanics.  These  veins  trend 
to  the  northwest,  and  dip  steeply  to  the  northeast.  The 
filling  is  mainly  quartz  adularia.  with  a  small  amount 
of  calcite.  The  veins  vary  considerably  in  width;  at 
the  United  Eastern  the  vein  was  reported  to  be  at  one 
time  55  ft.  wide,  but  this  width  is  not  maintained  for 
any  distance.  The  walls  are  not  especially  well  defined ; 
the  hanging  wall  is  usually  the  stronger,  and  has  the 
best  values  in  the  oreshoots.  Underlying  the  green 
chloritic  andesite  is  the  older  andesite,  and  below  it  the 
pre-Cambrian  granite,  which  is  prominent  in  the  north- 
ern part  of  the  district,  notably  at  Katharine. 

Although  it  seems  established,  from  developments  at 
the  Tom  Reed,  that  the  veins  themselves  extend  into 
the  older  andesites,   the  values   in  the  oreshoots   upon 


'■Hilling   this    formation    have    generally    been     li 
pointing,  and  the  conclusion  seems  justified   thai   the 
profitable  ore  deposits  will  be  found  in  the  later  forma- 
tion.    However,  considerable  prospecting  is  being  done 
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in   the  earlier  formation,   and  the  conclusion   may   be 
found  to  be  in  error. 

The  oreshoots  are  often  of  considerable  extent,  reach- 
ing as  much  as  1,000  ft.  in  length  and  depth,  and  some- 
times extending  clear  across  the  width  of  the  vein.  They 
frequently  occur  in  lenses  paralleling  each  other  between 
the  walls. 

Tom  Reed  Vein  Opened  for  Over  Three  Miles 

The  main  vein  of  the  district,  the  Tom  Reed,  on  which 
the  two  principal  properties  are  located,  is  of  extraor- 
nidary  persistence  and  length,  and  has  been  opened 
up  for  a  distance  of  over  three  miles.  This  has  given 
rise  to  the  impression  that  Oatman  is  a  one-vein  camp. 
However,  recent  developments  on  the  Hammond  vein 
by  the  Oatman  United,  which  roughly  parallels  the 
Tom  Reed  on  the  north,  give  considerable  encourage- 
ment to  the  belief  that  other  orebodies  may  be  found  on 
veins  of  the  same  age  and  character  as  the  Tom  Reed. 

Faulting  is  common,  and  displacements  are  often  very 
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The  history  of  the  apex  suit  between  the  United 
arn  ami  the  Tom  Reed,  involving  the  influence  of 

hfallory   fault,   is   too  recent   to  demand  much  dis- 
cussion. 

Elephant's  Tooth  a  Landmark 

Paralleling  the  vein  systems,  and  situated  about  a 
half  mile  to  the  northwest,  is  a  very  prominent  rhyolite 
intrusion,  culminating  in  a  gigantic  spire  known  locally 
as  the  Elephant's  Tooth.  It  is  believed  that  this  intru- 
sion had  important  genetic  effect  on  the  gold,  and  that 
the  gold  came  in  with  it  and  was  given  off  by  it  to 
the  underground  circulation. 

The  gold  is  found  in  the  quartz  adularia  gangue,  in 
an  extremely  fine  condition,  generally  invisible  even 
under  the  glass.  It  is  not  susceptible  to  plate  amalga- 
mation, but,  being  entirely  free  from  sulphides,  it  is 
an  ideal  cyaniding  material,  and  extractions  have  been 
exceedingly  high.  At  only  one  mine,  the  Alcyone,  about 
two  miles  south  of  the  Tom  Reed,  and  on  a  different 
vein  system,  have  sulphides  been  found  to  any  extent. 
Average  values  range  from  $10  to  $22  per  ton,  with 
some  high-grade  portions  considerably  higher.  Below 
$10  there  is  a  large  tonnage  available,  notably  at  the 
Gold  Road  mine,  but  with  present  costs  this  can  hardly 
be  classed  as  ore.  The  gold  content  does  not  generally 
vary  inversely  with  the  width  of  the  oreshoot,  as  might 
be  expected,  but  the  wider  veins  often  contain  the  best 
ore.  Such  ore  is  found  in  a  quartz  of  a  peculiar  faint, 
ribbon-like,  banded  structure,  often  stained  with  man- 
ganese. 

Approved  methods  of  prospecting  are  to  sink  through 
the  capping  of  the  Tertiary  volcanics  and  into  the  later 
andesites,  and  crosscut  for  the  vein.  It  has  been  truth- 
fully said  that  the  trouble  has  been  not  so  much  to 
find  the  vein,  as  to  find  the  oreshoot  within  it.  Shafts 
usually  have  two  compartments,  and  are  4  ft.  6  in.  by 
9  ft.  in  the  clear,  which  gives  ample  room  for  a  bucket 
or  cage  in  one  side,  and  a  ladderway,  pump  and  ventilat- 
ing pipes  in  the  other.  Some  smaller  shafts  have  been 
sunk,  in  which  the  ladderway  is  cut  down  to  2  ft.,  but 
this  makes  the  space  very  cramped.  Its  advantage  is 
a  saving  in  timber  cost.  All  the  larger  shafts  have 
three  compartments.  When  ore  is  foundA  the  two  com- 
partments are  enlarged  by  raising  from  the  bottom  to 
a  full-sized  working  shaft.  This  involves  considerable 
effort  and  loss  of  time,  but  is  usually  justified. 

Cost  of  Sinking  and  Drifting — Other  Data 

All  shafts  are  timbered  and  lagged  solid  from  top  to 
bottom;  6  x  6-in.  timbers  are  used  in  the  small  shafts, 
and  8  x  8-in.  timbers  spaced  6  ft.  apart  in  the  larger, 
with  2  x  12  in.  lagging.  The  cost  of  sinking  is  usually 
given  as  $40  to  $50  per  ft.,  and  is  customarily  done  on 
contract.  As  the  shafts  are  practically  dry,  the  water 
problem  is  not  troublesome,  particularly  down  to  the 
500  level,  and  bailing  is  employed  instead  of  pumps  for 
the  small  inflow.  The  usual  custom  is  to  contract  for 
the  labor,  powder,  and  timber-setting,  the  company  fur- 
nishing equipment,  power,  and  timbers.  In  such  con- 
tracts the  cost  is  about  $20  per  ft.  The  speed  of  sink- 
ing will,  therefore,  have  an  important  bearing  in  cut- 
ting down  the  overhead,  and  so  getting  a  low  cost  per 
foot.  Most  of  the  shafts  are  vertical,  but  some  inclines 
have  been  sunk  at  steep  angles.  Buckets  are  used  in 
sinking,  with  crossheads  in  guides.  The  operating 
mines  use  skips  for  hoisting  ore. 

Drifting  costs  vary  from  $8  to  $15  per  ft.     With  a 


surplus  o(  labor  and  good  top  equipment,  the  lower 
figure  is  more  usual.  Drifts  are  generally  5  or  6  ft. 
wide,  ami  arched  to  6  ft,  high.  Timbering  is  not  usu- 
ally necessary  in  development  drifts,  and  the  ground, 
though  ragged,  stands  fairly  well.  When  opened  up 
along  the  vein,  however,  conditions  are  very  different 
and  the  cost  of  timbering  to  keep  the  drifts  open  when 
sloping  has  begun  is  high.  Equipment  is  light  for 
prospecting.  Buckets  are  trammed  by  hand  over  8-lb. 
rails  to  the  shaft.  End-dump  cars  are  used  at  the 
operating  mines,  and  the  ore  is  dumped  on  a  grizzly  at 
the  shaft,  where  it  drops  into  an  ore  pocket. 

Overhand  stoping  methods  are  used  in  mining,  with 
chutes  to  the  lower  levels.  Filling  is  obtained  by  run- 
ning raises  into  the  hanging  wall  for  waste,  and  this 
involves  considerable  expense.  The  ground  breaks  well, 
and  there  is  not  much  trouble  with  blocked  chutes. 
Stoping  drills,  known  among  the  miners  as  "wiggle- 
tails,"  are  used  with  solid  steel.  Both  bull  bits  and 
four-point  bits  are  popular.  The  dust  problem  has  been 
attacked  by  using  water  sprays  and  having  the  men 
wear  respirators. 

Working  conditions  are  made  somewhat  difficult  by 
high  temperatures  and  humidity  underground.  On  the 
lower  levels  this  becomes  particularly  oppressive,  unless 
relieved  by  raises  or  connections  to  afford  natural  ven- 
tilation. On  the  bottom  level  (1,060)  of  one  of  the 
large  mines  the  temperature  is  about  90  deg.,  and  the 
water  temperature  reported  at  103  deg.  Ventilation, 
where  possible,  is  obtained  by  natural  air  currents 
through  raises,  supplemented  at  dead  headings  by  blow- 
ers and  ventilating  pipes.  Booster  fans  are  introduced 
at  frequent  intervals.  The  men  work  stripped  to  the 
waist  on  tramming  and  mucking.  Change  houses  and 
showers  on  the  surface  are,  of  course,  a  necessity  in 
even  the  smallest  mines.  Where  connections  have  been 
made  underground  with  other  mines,  conditions  are 
much  better. 

Water  Easily  Handled  in  Most  Mines 

Pumping,  except  at  the  deepest  levels,  is  not  much 
of  a  problem.  With  prospects,  if  bailing  is  not  resorted 
to,  a  small  duplex  pump  is  connected  to  the  air  line. 
This  is  uneconomical,  but  about  the  only  resort  where 
power  is  not  available.  The  average  amount  of  water 
pumped  is  5,000  to  7,000  gal.  per  twenty-four  hours. 
Ample  water  for  domestic  purposes  is  piped  from  near- 
by springs. 

Gas  engines  are  generally  used  for  power,  though  the 
larger  mines  have  electric  power  from  an  oil-burning 
plant  at  Kingman,  that  of  the  Desert  Power  Co.  Rates 
are  regarded  as  high,  but  this  power  is  more  economical 
for  large-scale  operations  than  are  oil  engines,  aside 
from  the  question  of  greater  convenience  and  freedom 
from  break-downs.  Present  power  rates  are  $0.0355  per 
kw.-hr.,  subject  to  discount  for  quantity  consumption. 

Oil  Engines  Necessary  for  Small  Plants 
At  one  of  the  smaller  operating  mines,  where  there 
was  a  long  and  steep  haul  to  the  plant,  over  20  per  cent 
grades,  the  following  data  were  given  regarding  the 
operation  of  a  50-hp.  compressor  (240  cu.ft.)  and  a 
25-hp.  hoist,  pulling  700  ft.  The  cost  of  fuel  oil  (tops) 
is  given  at  18c.  per  gal.  delivered  at  mine:  Oil  consump- 
tion, hoist,  2 J  gal.  per  hour;  oil  consumption,  com- 
pressor, 7  gal.  per  hour;  lubricants,  14  gal.  per  eight- 
hour  shift  at  90c.  per  gal.  Total  cost  of  fuel  and  lubri- 
cants per  shift,  $15.75. 
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Although  the  advantages  of   the  electric   drive   are 
■  i. ijsed,   the   Initial  cost   of  equipment    and  trans- 
formers is  high,  ami  for  isolated  plants  the  "il  engines 
are  a  necessity. 

Suppli  of  Experienced  Labor  Ample  \t  Present 

Labor  conditions  are  good.  Owing  to  the  shutdown 
of  the  copper  mines,  no  scarcity  of  experienced  men  is 
10  be  recorded.  At  present  there  are  more  men  than 
jobs,  but  a  considerable  proportion  are  "floaters,"  and 
there  is  no  serious  unemployment.  The  present  wage 
scale  is  $4.50  for  stope  men,  $5  for  shaft  men  and  black- 
smiths, and  $5.50  for  drill  men  and  hoist  men.  A  cut 
of  $1  was  put  into  effect  some  months  ago,  which  was 
accepted  by  the  men  without  much  trouble.  For  con- 
tract work  in  the  shafts  a  bonus  of  $1  per  shift  is 
allowed  by  the  contractor.  Living  costs  are  not  notably 
higher  than  in  places  much  more  accessible  to  the  rail- 
road.   Meals  cost  50c.  and  are  of  good  quality. 

Although  the  present  wage  scale  is  high  in  compari- 
son with  that  paid  in  the  eastern  mining  districts, 
there  appears   to   be   no   immediate   intention    of   the 
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operators  to  cut  again.  In  the  past  it  has  been  diffi- 
cult to  get  good  men  at  Oatman  in  competition  with  the 
copper  mines,  and  the  operators  are  unwilling  to  take 
advantage  of  the  opportunities  presented  by  the  present 
situation.    There  is  no  union. 

The  cost  of  timber  has  been  a  serious  item  of  expense 
in  shaft  sinking.  Although  it  can  be  bought  f.o.b.  San 
Pedro  at  a  reasonable  figure,  freight  rates  are  high,  and 
the  cartage  into  Oatman  is  about  $12  per  thousand.  In 
small  quantities  it  is  quoted  at  $80  per  thousand  de- 
livered, but  carload  rates  are  much  less.  Considerable 
saving  could  be  made  by  the  small  operators  and  those 
developing  new  properties  by  buying  both  timber  and 
powder  in  carload  lots,  but  this  co-operation  is  not  often 
possible,  because  of  inability  to  place  orders  at  the  same 
time. 

Diamond  drilling  is  now  being  tried  at  several  prop- 
erties to  prospect  underground,  instead  of  the  conven- 
tional drifting  and  crosscutting.  The  cost  is  about 
$3.50vper  ft.,  the  operator  furnishing  air  for  power. 
The  andesite  can  be  drilled  rather  easily,  and  the  plan 
has  been  indorsed  by  the  larger  companies. 


mining  and  mill 

figure,  and  will  come  lower,   but    very   slowly.      I...' 
i  hiei     item,    and,    as    stated,    no    .; 
diate  ware  cut  is  considered.     .More  nu 

r  en  operat ion  and  bj 

it    per   man   underground.      With   a   Bteadier   crew 
this  is  entirely  possible.    Co  plies,  timber,  and 

even  [lower  are  dependent  as  much  on  a  lowering  of 
freight  rates  as  on  any  other  single  factor.  It  has 
already  been  suggested  that  co-operative  buyiny  of 
timber  and  powder  by  the  small  companies  would  result 
in  a  substantial  saving.  There  is  not  much  chance  for 
a  lowering  of  power  rates,  except  through  an  increased 
use  of  power  by  the  district  generally.  These  rates  are 
under  the  control  of  the  state  commission,  and  profits 
are  limited  to  a  reasonable  and  equitable  return  on  the 
investment. 

Larger  Tonnage  Awaiting  Lower  Costs 

It  is  essential,  however,  for  the  full  development  of 
the  resources  of  the  camp  and  the  district  generally, 
that  costs  should  be  reduced,  as  there  is  a  considerable 
tonnage  of  ore  exposed  and  available  that  cannot  be 
worked  under  present  conditions.  The  famous  old  Gold 
Road  mine,  for  example,  two  miles  from  camp,  is  said  to 
have  a  very  large  tonnage  in  sight  and  is  only  await- 
ing better  operating  conditions  before  resuming  opera- 
tion. 

Oatman.  in  common  with  other  gold  camps  during 
the  last  few  years,  has  had  to  combat  constantly  advanc- 
ing costs  and  insufficient  and  inefficient  labor  without 
a  compensating  advance  in  the  price  of  its  product. 
With  the  turn  in  the  times,  however,  gold  mining  seems 
likely  to  come  into  its  own  again,  and  the  camp  should 
take  on  new  vigor.  There  is  considerable  optimism  in 
the  district  over  the  future,  and  a  well-grounded  belief 
that  with  its  remarkable  record  of  production,  larga 
extent  of  yet  unprospected  ground,  and  with  the  newly 
awakened  interest  in  gold  mining,  Oatman  will  see 
much  activity  at  an  earlv  date. 


Copper  for  Welding  Steel 

The  persistently  high  cost  of  labor  and  material  has 
forced  manufacturers  to  give  the  keenest  attention  to 
every  promising  source  of  economy  in  production.  For 
this,  among  other  reasons,  there  has  been  a  revival  of 
interest  in  a  unique  welding  system  developed  in  Great 
Britain  a  few  years  ago,  and  since  put  into  commercial 
operation,  says  The  South  African  Mining  and  Engi- 
neering Journal.  This  system  depends  upon  the  fact 
that  if  a  piece  of  copper  on  an  iron  plate  is  heated  in  an 
atmosphere  of  hydrogen  to  the  smelting  point  of  cop- 
per, the  copper  will  spread  over  the  iron  in  a  thin  pene- 
trating film  like  butter  on  hot  toast.  So,  if  the  copper 
is  melted  between  two  pieces  of  iron  it  welds  them 
together  in  an  amazingly  intimate  fashion,  the  copper 
film  actually  working  itself  in  between  the  crystals  of 
the  iron.  By  this  process  machine  parts  which  can  most 
conveniently  be  made  in  two  pieces  can  be  efficiently 
joined  together  without  the  complication  of  screws.  In 
effect  it  enables  the  cheapness  of  separate  manufacture 
to  be  combined  with  the  strength  and  convenience  of  the 
solid  combination.  Steam  turbine  blades  and  the  cage 
or  body  of  a  high-speed  centrifugal  governor  for  small 
steam  turbines  are  among  the  articles  which  have  been 
successfully  made  by  this  simple  and  ingenious  process. 
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Flotation  Tests  on  Zinc  Table  Slime 


Experimental  Work  Indicates  That  Much  Fine  Material  Now  Going  to 
Waste  in  Tri-State  District  Can  Be  Easily  Floated  With  Naphthylamine- 
Toluidine    Mixture    and    Copper    Sulphate  —  High    Recoveries 


Secured 


By  M.  H.  Thornberry 

Written  for  Engineering  and  Mining  Journal 


THE  EXPERIMENTAL  WORK  here  described 
was  planned  and  carried  out  to  provide  the  mine 
operators  of  the  .Missouri-Kansas-Oklahoma  zinc 
district  with  facts  concerning  the  amenability  of  their 
table  slime  to  notation.  An  attempt  will  be  made  to 
show  that  high-grade  concentrate  can  be  made  econom- 
ically: also  that  the  concentrate  so  made  will  be  a 
distinct  addition  to  that  made  by  usual  gravity  concen- 
tration. The  oil  and  reagent  needed  should  not  put  a 
prohibitive  cost  burden  upon  the  operators.  It  is.  of 
course,  realized  that  flotation  concentrates  of  any  zinc 
tenor  bear  a  penalty  because  of  the  fineness  of  the 
product. 

The  term  "table  slime"  used  in  this  article  should  not 
be  confused  with  table  sludge.  Table  slime  is  the  dis- 
charge from  the  tables.  This  product  is  sent  to  the 
tailing  dump  in  many  of  the  mills,  but  in  the  modern 
plants  it  is  sent  to  thickeners,  after  which  it  is  given 
further  treatment.  Table  sludge  is  the  table  feed,  and 
is  considered  as  any  product  that  can  be  treated  com- 
mercially and  metallurgical^'  on  a  concentrating  table. 
Reports  from  two  of  the  modern  mills  in  the  district 
state  that  approximately  9  per  cent  of  the  total  mil!  feed 
ent  to  the  thickeners.  This  figure  under  normal 
operating  conditions  would  mean  a  daily  production  of 
13.5  tons  of  table  slime  for  a  150-ton  mill. 

The  slime  for  these  tests  was  obtained  from  the  Dorr 
thickener  of  the  Golden  Rod  Mining  &  Smelting  Cor- 
poration, Tar  River,  Okla.,  was  barreled  wet,  and  when 
received  contained  approximately  25  per  cent  moisture. 
A  representative  sample  of  the  material  gave  the  fol- 
lowing analysis  in  per  cent: 

CHEMICAL  ANALYSIS  O]     CABL1    SLIME 


C»0. . 


Total  d< 


A  screen  analysis  of  the  slime  was  next  made.  It 
was  found  necessary  to  screen  the  wet  material  because 
when  dried  the  screen  openings  clogged,  owing  to  the 
fineness  of  the  slime.  Tyler  Standard  screens  were 
used,  and  the  results  were  as  follows : 
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Sample 
Weight* 


0  0082 
'I  0058 
0  0041 
0   0029 


9.28 
73  70 
124.50 


2.25 
17.83 
30.13 


IVr  Cent 

Cumulative 

2.25 
20  08 
50  21 


A  series  of  preliminary  tests  was  next  made  to  ascer- 
tain the  oil  or  combination  of  oils  and  reagents  best 
suited  to  float  the  blende  in  this  slime.  In  making 
these  tests  the  desired  weight  of  ore  was  approximated, 
placed  in  a  laboratory  Janney  flotation  machine,  differ- 
ent oils  and  reagents  added,  and  the  effect  noted. 


After  trying  many  oils,  which  included  pine  prod- 
ucts, creosotes,  coal  tars,  and  special  mixtures  in  com- 
bination, with  and  without  different  reagents,  it  was 
found  that  the  "A.T.  Mixture"  (a  mixture  of  alpha 
naphthylamine  and  ortho  toluidine)  from  the  Newport 
Chemical  Co.,  of  Passaic,  N.  J.,  when  used  with  copper 
sulphate,  produced  such  favorable  results  that  it  was 
decided  to  confine  the  research  work  to  this  combination. 

The  later  tests  were  all  made  in  a  laboratory  flotation 
machine  of  the  Minerals  Separation  type.  The  impeller 
of  this  machine  consisted  of  a  1-in.  shaft,  to  which  were 
fastened  two  sets  of  four-blade  agitators  of  2-in.  radius. 
The  lower  set  was  fastened  to  the  end  of  the  shaft  and 
the  blades  were  set  at  an  angle  of  45  deg.  to  the  hori- 
zontal. The  other  set  was  fastened  3  in.  above  the 
lower  set,  and  the  blades  were  left  horizontal.  The 
speed  of  the  impeller  was  1,500  r.p.m. 

Method  of  Conducting  the  Experiments 

The  experiments  were  carried  out  as  follows:  A 
portion  of  the  slime  was  thoroughly  mixed  and 
the  moisture  determined.  A  weighed  charge  of  wet 
pulp  containing  approximately  700  grams  of  dry  ore 
was  poured  into  the  machine,  with  sufficient  tap 
water  to  give  the  charge  a  dilution  of  five  parts  of  water 
to  one  part  of  dry  ore,  by  weight.  The  machine  was 
started  and  allowed  to  run  until  the  charge  was  well 
mixed,  after  which  a  quantity  of  oil  equivalent  to  0.75  lb. 
per  ton  of  dry  ore  was  added  and  the  agitation  con- 
tinued. Copper  sulphate  was  then  added,  and  the  froth 
skimmed  off.  That  portion  of  the  froth  removed  during 
approximately  the  first  half  of  the  test,  and  while  the 
bubbles  appeared  to  be  carrying  practically  nothing  but 
blende,  was  designated  as  the  concentrate.  That  por- 
tion removed  after  the  concentrate,  and  until  apparently 
no  blende  was  carried  up  with  the  bubbles,  was  desig- 
nated as  the  middling.  The  total  time  for  each  test 
varied  between  fifteen  and  twenty  minutes. 

The  first  series  of  tests  was  made  for  the  purpose  of 
ascertaining  the  minimum  amount  of  copper  sulphate 
necessary  to  float  the  blende  in  this  slime.  It  was 
found  that  this  reagent  produced  the  best  results  when 
added  all  at  one  time  and  after  the  oil  had  been  added. 
The  results  show  that  70  c.c.  of  a  1  per  cent  solution 
of  copper  sulphate  produced  a  very  good  concentrate 
and  a  good  recovery.  This  amount  involves  approxi- 
mately a  consumption  of  two  pounds  of  copper  sulphate 
per  ton  of  slime  treated. 

The  concentrate  and  middling  from  each  test  were 
dried,  weighed,  and  assayed,  whereas  the  tailing  from 
each  test  was  only  sampled  and  assayed.  The  recovery 
was  calculated  in  the  following  manner: 

'  Weight  of  Conoeptrate  X  per  cent  Zn)  +  (Weight  of  Middling  X  per  cent  Zn) 
Weight  of  charge  X  pit  cent  Zn 

In  the  table  which  follows  are  results  which  are  rep- 
resentative of  the  large  number  of  tests  performed  in 
this  work.     Every  result  shown  in  the  table  has  been 
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checked  at  least  once,  and  scum'  of  the  results  have  been 
checked  as  many  as  three  times. 

W  SI  I  rS  OF  l  \l'i  RIMENTA1    ITION   WORK 
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17 
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12 

)2    41 
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58  64 

14 

31    50 

0  61 

95   0 
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58.42 

17 

23   41 

ii  60 

95.0 
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58.70 

lb 

22    81 

0.59 

Edward  H.  Robie,  in  his  paper  on  "The  Use  of  Naph- 
thylamin  and  Xylidin  in  Flotation,"  Engineering  and 
Mining  Journal,  Vol.  108,  No.  18,  page  731,  makes  the 
following  statement:  "When  operating  with  X-cake- 
xylidin.  economy  requires  the  use  of  the  largest  possible 
amount  of  return  water.  Flotation  operators  have 
found  that  when  oils  are  used  in  a  closed  circuit  only  a 
little  less  oil  is  required  than  when  the  mill  feed  is  made 
up  entirely  of  new  wTater.  The  insoluble  parts  of  the 
oil  are  probably  lost  entirely,  and  only  a  part  of  the 
soluble  constituents  is  returned  to  the  frothing  cells 
with  frothing  properties  unimpaired.  With  X-cake,  this 
has  not  been  found  to  be  the  case.  Whatever  amount  is 
returned  in  the  water  from  concentrate  or  tailing  seems 
just  as  efficient  as  ever.  Apparently  little  or  no  de- 
terioration occurs  in  settling  ponds,  although  the  water 
gradually  turns  a  dark  brown.  Considerably  less  of  the 
agents  under  discussion  are  therefore  required  if  the 
make-up  water  is  kept  at  a  low  proportion  of  the  total." 
.  To  verify  the  above  statement  several  series  of  tests 
were  run  in  the  following  manner: 

One  of  the  weighed  charges  was  run  as  previously 
described.  This  test  has  been  designated  as  No.  1-A. 
The  water  from  test  No.  1-A  was  siphoned  off  and  used 
for  the  next  test.  No  oil  was  added,  but  the  same 
amount  of  copper  sulphate  was  found  to  be  necessary. 
This  test  was  called  No.  2-A.  The  water  from  test 
No.  2-A  was  siphoned  off  and  used  in  like  manner  for 
test  No.  3-A.  The  froth  which  formed  in  test  No.  2-A 
had  the  same  characteristics  as  that  formed  in  No.  1-A. 
The  froth  in  test  No.  3-A,  although  it  did  not  appear  to 
be  as  stiff  as  in  tests  No.  1-A  and  2-A,  carried  prac- 
tically as  much  blende.  One  set  of  these  results  is 
tabulated  below. 

EXPERIMENTS  TO  SHOW  PERSISTENCE  OF  A.  T.  MIXTURE 


8       /     A.T. 
None  \  Mixture 
NoneJ  ( 


CuS04 
CuSOi 
CuSOi 


Concentrate 

Per 

Wt.        Cent 

Grams      Zn 

153       57.00 

148  57.71 

149  58.22 


Middling       Tailing 
Per       Per 
Wt.    Cent     Cent 


12.43 
21.76 
21.86 


1.01 
0.81 
0.92 


Conclusions  Based  on  the  Test  Work 

1.  Copper  sulphate  is  the  main  factor  in  the  con- 
centration of  the  blende  in  this  slime  by  notation. 

2.  The  "A.  T.  Mixture"  of  the  Newport  Chemical  Co., 
of  Passaic,  N.  J.,  in  conjunction  with  copper  sulphate, 
was  the  oil  best  suited  to  float  the  blende  in  this  slime. 


The  amount  of  oil   usei  uivalenl   to 

0.76  lb.  per  ton  "i  drj 
."..    The  1>  were  produced 

1  per  rent  solution  of  COppi  '    lUlphate,  thi     ..mount   being 

alenl   to  approximate!}  2  lb.  per  ■ 

i.  Small  amounts  of  copper  sulphate'  added  ai  Inter 
vals  did  not  raise  the  blonde  as  well  as  when  added  all 
at  one  time. 

.  The  oil  must  be  added  first.  When  the  copper  sul- 
phate was  added  to  the  char)"'  before  it  was  poured  into 
the  machine,  practically   no  blende  floated. 

6.  The  consumption  of  oil  may  be  lowered  consider- 
ably by  returning  the  water  from  the  concent  rati-  and 
tailing  to  the  flotation  cells. 


German  Potash  Loses  Markets 

The  German  Potash  Syndicate  has   issued  figun 
its   semi-annual   statement   placing   Germany's   produc- 
tion of  potash  salts  during  the  first  six  months  of  1921 
at  4,454,261  metric  tons,  or  497,373  tons  of  pure  poi 
according  to   William   T.   Daugherty,    Assistant    Trade 
Commissioner,  Berlin,  in  Commerce  Reports. 

The  sales  from  this  production  during  the  same 
period,  according  to  the  syndicate,  amounted  to 
1,546,353  tons  of  potash  salts,  or  366,633  tons  of  pure 
potash.  The  difference  between  the  figures  of  produc- 
tion and  those  of  sales  is  due  to  the  loss  of  weight 
undergone  in  the  process  of  working  up.  Most  of  the 
sales  (1,408,911  tons  of  salts,  or  333,281  tons  of  pure 
potash)  were  made  in  the  domestic  market.  The  re- 
mainder (137,442  tons  of  salts,  or  33,352  tons  of  pure 
potash)  was  sold  in  relatively  small  quantities,  as  com- 
pared with  before  the  war,  to  The  Netherlands,  Eng- 
land, Czecho-Slovakia,  Austria,  Italy,  and  Spain. 

During  the  year  1920  Germany  produced  11,386,439 
metric  tons  of  potash  salts,  of  which  4,313,325  tons 
was  sold,  and  sales  of  pure  potash  amounted  to 
923,643  metric  tons. 

The  loss  of  foreign  markets,  which  before  the  war 
absorbed  46  per  cent  of  Germany's  sales,  is  attributed 
in  a  large  measure  to  the  competition  resulting  from  the 
acquisition  by  France  of  the  important  deposits  of 
Alsace  Lorraine  under  the  terms  of  the  Treaty  of  Ver- 
sailles. During  1920,  out  of  a  total  production  in  the 
Alsace  mines  of  1,061,197  metric  tons  of  potash  salts, 
450,000  tons  was  sold  to  France,  327,000  tons  to  the 
United  States,  117,000  tons  to  Belgium,  and  92,000  tons 
to  England.  Furthermore,  the  former  pre-war  market 
in  Poland,  and  through  Poland  to  the  East,  has  been 
cut  off  by  reason  of  political  and  economic  conditions 
in   that   quarter. 

Of  the  total  German  production  of  4,454,261  tons  of 
potash  salts  during  the  first  six  months  of  1921,  there 
was  a  yield  of  2,535,451  tons  of  carnallite  (7  to  12  per 
cent  salts),  1,828,959  tons  of  kainite  (12  to  20  per  cent 
salts),  and  89,852  tons  of  sylvanite  (over  20  per  cent 
salts). 

In  the  several  districts  yielding  potash  the  produc- 
tion during  the  first  six  months  of  1921  was  as  follows: 

GERMAN  POTASH  PRODUCTION  DURING 
FIRST  SIX  MONTHS  OF  1921 


isfeld .  . 

Districts 

Potash  Salt 

Metric  Tons 

1,401,452 

Pure  Potash 
Metric  Tons 

1,024,836 

101,909 

594,312 

58.259 

806,245 

Werra 

627.416 

72,243 

Totals. 

4.454.261 

497.373 
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Hoist  for  Men  and  Supplies  at 
Arizona  Copper  Mine* 

By  r.  e.  Donovan 

Written  for  Bngineering  and  Mining  Jowrnal 

THE  United  Verde  Copper  Co.,  at  Jerome,  Ariz.,  has 
recently  installed  new  equipment  on  the  500-ft. 
level  of  its  No.  t>  shaft,  for  rapidly  hoisting  and  lowering 
men.  Supplies  can  also  be  taken  into  the  mine  down 
this  new  shaft. 

The  United  Verde  mine  is  2,400  ft.  deep,  and  has 
extensive  workings.  At  present,  about  1,800  tons  of 
sulphide  ore.  containing  6  per  cent  copper,  is  mined  per 
day.  Approximately  400  men  are  employed  underground 
on  each  shift.  The  length  of  a  shift  in  Arizona  is 
limited  by  statute  to  eight  hours  from  "collar  to  collar." 
The  law  also  limits  the  hoisting  speed  for  men  to  800  ft. 
per  minute.  With  the  old  hoisting  equipment,  which 
consisted  of  two  double-decked  cages  in  No.  4  shaft  and 
two  double-decked  cages  and  a  "chaser"  in  No.  3  shaft, 
each  deck  holding  nine  men,  forty-five  minutes  was  re- 
quired to  lower  a  full  shift  of  400  men.  With  the  new 
equipment  the  same  number  can  be  handled  in  twenty- 
five  minutes,  or  practically  one-half  of  the  time  formerly 
required.  Also,  under  the  old  arrangement,  when  the 
shift  was  read.-  to  come  up,  men  often  had  to  wait 
twenty  to  thirty  minutes  before  they  could  be  hoisted. 
This  waiting,  done  on  the  company's  time,  is  now  elimi- 
nated, as  the  new  cage  arrives  at  each  station  at  a  stated 
time  and  will  carry  all  men  waiting  at  that  station.  The 
power  loss  resulting  from  making  many  trips  with  small 
loads  of  men  and  supplies  will  also  be  eliminated,  owing 
to  the  large  capacity  of  the  new  cage.  The  new  instal- 
lation has  many  safety  improvements  not  found  in  the 
old  equipment. 

Formerly  all  timber,  steel,  and  supplies  had  to  be 
transferred  at  the  collar  of  the  shaft,  and  again  trans- 
ferred to  trucks  on  the  different  levels.  With  the  new 
equipment,  the  standard  steel  and  timber  trucks  are 
lowered  on  the  double-decked  man-cage  and  run  direct 
from  the  shaft  to  the  working  place,  no  unloading  being 
necessary  except  at  the  stopes. 

No.  6  shaft,  which  was  started  over  two  years  ago, 
extends  from  the  500  level  to  below  the  1,800  level. 
It  is  expected  to  be  completed  to  the  2,400  level  within 
two  years.  It  will  be  used  exclusively  for  lowering  and 
hoisting  men  and  supplies.  The  shaft  was  constructed 
by  raising  in  sections  of  200  ft.  from  the  700  to  the 
500,  from  the  900  to  700,  and  so  on.  Three  cubic  yards 
of  concrete  were  used  to  each  foot  of  the  shaft,  and  each 
200-ft.  section  was  concreted  separately.  The  shaft  has 
a  hoisting  compartment  8  x  13  ft.,  a  counterbalance 
compartment,  a  pipe  compartment,  and  a  manway.  The 
cost  of  construction,  including  raising,  trimming,  and 
concreting,  was  approximately  $210  per  foot.  An  adit 
level,  called  the  "500  surface  level,"  connects  the  collar 
of  No.  6  shaft  with  the  surface  buildings  and  change 
house.  This  adit  is  1,635  ft.  long,  timbered,  and  large 
enough  to  permit  a  pathway  on  one  side  of  the  standard- 
gage  track.  The  track  is  provided  with  a  third  rail,  and 
both  the  standard-gage  electric  trolley  and  the  narrow- 
gage  electric-storage  battery  locomotives  haul  supplies 
through  the  adit. 

The  hoist  room  is  120  ft.  from  the  center  of  the  shaft. 
It  is  44  by  45  ft.  and  26  ft.  high,  is  well  lighted,  has 
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concrete  walls,  and  contains  a  hoist  and  motor.  The 
cableway,  140  ft.  long,  is  at  an  angle  of  32  deg.  above 
the  horizontal.  The  sheave  wheel  is  70  ft.  above  the 
collar  of  the  shaft.  The  cableway  is  about  10  x  7  ft.  in 
cross  section.  An  iron  ladder  is  put  alongside  the  cable. 
Opening  off  the  hoist  room  on  the  south  side  is  the 
motor  generator  room,  which  is  20  x  32  by  13  ft.  in 
height,  has  concrete  walls,  and  contains  two  motor  gen- 
erator sets  which  change  alternating  current  at  2,200 
volts  to  direct  current  at  250  volts.  The  equipment  sup- 
plies power  for  all  underground  haulage  motors,  includ- 
ing the  charging  panels  for  the  storage-battery  locomo- 
tives on  the  intermediate  levels.  It  also  furnishes  power 
for  small  fans  which  are  connected  to  the  trolley  circuit 
and  used  for  ventilating  purposes. 

The  hoist,  which  was  put  into  operation  on  March  16, 
1921,  has  a  single  cylindrical  drum,  12  ft.  in  diameter, 
holding  2,500  ft.  of  lf-in.  extra  plow-steel  rope,  in  two 
layers.  The  drum  is  coupled  direct  to  a  counterbalance 
reel,  which  has  a  hub  diameter  of  6  ft.  1  in.  and  a  rim 
diameter  of  12  ft.  This  reel  will  hold  1,920  ft.  of  I  by 
5-in.  seven-strand  flat  rope. 

The  maximum  rope  speed  is  800  ft.  per  minute,  with 
an  acceleration  period  of  six  seconds  and  a  retardation 
period  of  five  seconds.  The  fiat  cable  passes  over  two 
8-ft.  sheaves,  one  being  at  the  lower  end  of  the  inclined 
cableway  and  placing  the  flat  rope  in  the  same  plane  as 
the  round  rope.  The  round  rope  passes  over  a  10-ft. 
sheave,  which  varies  from  the  ordinary  sheave  in  that 
the  rim  is  fastened  to  the  hub  by  disks  of  1-in.  plate. 
The  brakes  are  of  the  parallel  motion,  gravity,  post  type, 
set  by  a  deadweight  and  released  by  a  hydraulic  oil- 
thrust  cylinder.  The  hoist  is  operated  by  a  350-hp., 
three-phase,  60-cycle,  2,200-volt,  round-wound  induction 
motor,  with  liquid  rheostat  control.  The  gear  ratio  is 
sixteen  to  one.    There  is  no  clutch  on  the  hoist. 

The  cage  weighs  13,000  lb.  It  is  a  double-decked  ■ 
cage,  24  ft.  high,  each  deck  being  6  ft.  8  in.  by  12  ft. 
7  in.,  and  accommodating  between  120  and  140  men. 
Two  18-in.  gage  tracks  give  each  deck  a  capacity  of  four 
cars.  The  cage  is  fitted  with  double  gates,  which  have 
offset  hinges  and  prevent  the  gates  from  swinging  out- 
ward. It  is  also  equipped  with  the  ordinary  safety  dogs 
and,  in  addition,  has  two  chains  from  the  cage  to  the 
cable  above  the  clevis.  The  weight  of  the  cage  and  men 
is  balanced  by  a  counterweight  of  31,500  lb.  The  vary- 
ing weight  of  the  cable  in  the  shaft  is  offset  by  the 
varying  diameter  of  the  counterbalance  reel.  When  not 
handling  a  full  load  the  counterweight  is  too  heavy  for 
the  cage.  To  offset  this  disadvantage,  a  car  of  scrap 
drill  steel  is  run  on  the  lower  deck  and  only  one  deck 
is  used  for  ordinary  service. 

The  hoist  is  provided  with  an  over-speed  safety  de- 
vice, which  breaks  the  power  circuit  and  applies  the 
brakes  in  case  the  cage  should  attain  a  speed  of  more 
than  800  ft.  per  minute.  The  shaft  is  also  provided 
with  limit  switches  at  both  the  upper  and  lower  extremi- 
ties. These  also  cut  off  the  power  and  apply  the  brakes 
in  case  of  over-winding  or  lowering.  All  station  gates 
have  lock-switch  contacts,  which  prevent  the  cage-rider 
from  giving  the  signal  before  the  gates  are  closed. 

A  substation  has  been  cut  10  ft.  below  the  collar  of 
the  shaft,  with  a  concrete  stairway  leading  to  it  from 
the  level.  This  will  enable  both  decks  of  the  cage  to  be 
loaded  at  the  same  time.  A  room  has  been  excavated 
and  concreted  alongside  of  the  shaft,  and  contains  a 
crane  for  changing  cages  when  repairs  are  needed.  An 
extra  cage  will  be  kept  in  this  room. 


January  L4,  1922 


!•:  NQIN  EERING      an  it     .M  l  N  I  N  G     J  OOB  N  A  I. 


57 


Geologists  of  Note 
Frank  L.  Hess 


LANK  I..  HESS  was  born  in  Streator,  111.,  which, 

at  that  time — Sept.  -1.  1871-  was  a  small  coal- 
mining town.  On  his  father's  side  his  ancestors 
were  early  German  and  Dutch  settlers  and  Revolution- 
ary soldiers.  On  his  mother's  side  he  was  descended 
from  German,  French, 
and  Scandinavian  ances- 
try. His  father,  a  phy- 
sician, had  a  taste  for 
various  sciences,  particu- 
larly geology,  and  from 
him  young  Hess  acquired 
a  love  for  rocks  and  min- 
erals. The  dumps  of  the 
coal  mines  offered  a  good 
opportunity  to  the  ju- 
venile collector,  as  the 
shales  from  the  roof 
".ontained  many  ferns 
and  other  plant  forms 
and  in  the  waste  coal 
there  was  to  be  found 
a  little  pyrite  and  rarely 
a  pyritized  gasteropod 
shell.  The  glacial  drift 
afforded  some  corals, 
and  along  the  little  Ver- 
milion River  were  a  few 
outcrops  of  thin  fossilif- 
erous  limestones.  As  a 
small  boy  Hess  tramped 
the  neighborhood  over 
hunting  such  occur- 
rences, and  the  desire  to 
become  a  geologist  pos- 
sessed him  from  the 
time  he  was  eight  or 
nine  years  old.  But  in 
this  community,  with  no 
mineral  resources  other 
than  coal,  clay,  and  a 
little  poor  sandstone, 
there  was  nothing  to  inspire  the  belief  that  a  living 
could  be  made  in  such  a  profession,  so  after  going 
through  the  common  and  high  schools  of  the  place  he 
farmed  for  a  time  in  Minnesota  and  Illinois,  and  was 
teller  in  a  bank,  later  moving  to  California  and  ranch- 
ing between  Visalia  and  Tulare.  While  at  this  place 
he  became  familiar  with  metal  mines,  and,  finding  that 
a  living  might  be  made  through  the  practice  of  geology, 
the  old  desire  again  became  strong  and  he  left  the  ranch 
and  went  to  Stanford  University.  While  there  he  worked 
for  the  U.  S.  Geological  Survey  during  two  summer 
vacations.  To  get  work  one  summer  he  had  to  take  a 
job  as  assistant  packer;  he  took  care  of  the  nine  head 
of  horses  before  breakfast,  did  eleven  hours  of  work 
as  a  geologist,  and  again  took  care  of  the  stock  after 
the  day's  work  was  over. 

In  1903  Hess  was  graduated  from  Stanford,  was 
married  to  Miss  Eva  Roseberry,  and  went  to  the  Nome 
region,  Alaska,  as  a  field  assistant  on  the  Survey,  and 
he  has  been  associated  with  that  organization  from  that 


time.     He    pe  t  thi  in  Alaska 

gold  deposits   of  the   Nome,  Council,    Fairbanks,  and 
Rampart   regions  and  the  tin  deposits  of  the  York  dis- 
ci later  he  studied  many  of  the  mining  regions 
of  the  1  •    ,  and  made  a  specialty  of  the  rare 

metals.  His  studies  and 
publications  have  cov- 
ered tungsten,  radium, 
and  other  of  the  rarer 
the  rare-earth 
metals,  gold,  silver,  tin, 
nickel,  gypsum,  mag- 
nesite,  graphite,  arsenic, 
oil,  and  other  deposits. 
This  work  has  been  of 
such  a  nature  as  to  give 
him  an  unusually  wide 
variety  of  geological  ex- 
perience, and  the  re- 
search has  been  mostly 
among  the  less  known, 
and  therefore  scientifi- 
cally more  interesting, 
minerals,  but  those 
which  are  of  the  smaller 
money  value.  Geologists 
of  the  U.  S.  Geological 
Survey  are  permitted  to 
engage  in  private  profes- 
sional work  outside  of 
the  United  States,  and 
Mr.  Hess  spent  the  win- 
ter of  1919-1920  in  Bo- 
livia examining  tin  and 
tungsten  deposits  for 
one  of  the  large  Amer- 
ican mining  firms  and 
for  local  Bolivian  and 
Chilean  companies. 
Owing  to  his  interest  in 
the  U.  S.  National 
Museum,  in  Washington, 
Mr.  Hess  was  made  Honorary  Custodian  of  Rare  Metals 
and  Rare  Earths,  and  has  assisted  in  building  up  at 
that  institution  what  is  probably  the  best  collection  of 
tungsten  and  other  rare-metal  minerals  in  the  world. 

Mr.  Hess  has  published  about  two  hundred  papers  on 
various  geological  and  economic  subjects,  and  at  the 
last  meeting  of  the  Society  of  Economic  Geologists  at 
Wilkes-Barre  he  presented  a  paper,  "Some  Unique 
Bolivian  Tungsten  Deposits."  He  belongs  to  the  Amer- 
ican Institute  of  Mining  and  Metallurgical  Engineers, 
the  Society  of  Economic  Geologists,  the  Washington 
Academy  of  Sciences,  the  Geological  Society  of  Wash- 
ington, and  is  a  member  of  the  Petrologists'  Club. 
Among  his  writings  are  the  following:  "The  Magnesite 
Deposits  of  California,"  1908;  "The  Gypsum  Deposits 
of  California,"  1910;  "A  Bibliography  of  the  Geology 
and  Minerology  of  Tin,"  in  collaboration  with  Eva  Hess, 
1912:  "Colorado  Ferberite  and  the  Wolframite  Series." 
in  collaboration  with  Waldemar  Schaller,  1914:  and 
"Tungsten  Minerals  and  Deposits,"  1917. 
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The  "Journal's"  Editorial  Dinner 

Gold  Medal  Awarded  to  Walter  Fitch,  Jr.,  Co.  for  Breaking  World's  Shaft-Sinking 
Record  Speakers'  Program  Includes  a  Great  Diversity  of  Topics — Aids  for 
Improvements  in  Metal  Mining  Proposed— Standard  Ore  Sale  Contracts  Urged 


Good  FELLOWSHIP,  friendly  criticism,  sincere 
approval,  ami  assurances  of  co-operation  were  in 
evidence  at  the  editorial  dinner  of  Engineering 
Mining  Journal,  held  at    the    Harvard   Club,    New- 
York,  on  Thursday  evening,  Jan.  5.    The  guests,  num- 
g  forty-three,   included   members  of  the  editorial 
staff  and  contributors.     The  dinner,  in  addition  to  being 
in  the  nature  of  a  conference,  was  also  the  occasion  of 
the  awarding  of  the  gold  medal  for  the  breaking  of  the 
world's   shaft-sinking  record   to  the   Walter   Fitch,   Jr.. 
Eureka,  Utah. 
In  his  opening  speech  as   toastmaster,  J.   E.   Spun- 
said  that  he  had  looked  forward  to  such  a  gathering  of 
the    editorial    group    with    great    pleasure.      He   .spoke 
briefly  concerning  the  early  history  of  the  Journal,  its 
place   in   the   mining   industry,  and   the   part    which   is 
played  by  the  editors  and  contributors  in  the  prepara- 
tion of  the  paper.     He  gave  interesting  figures  to  show 
the    manner    in    which    the    various    developments    and 
activities  of  the  mining  industries  were  covered  in  the 
<(/  during  1921,  and  called  attention  to  the  number 
of  correspondents  (about  fifty)   in  various  parts  of  the 
world,  and  the  importance  of  the  market   reports. 

Need  for  Standard  Sale  Contracts 
In  introducing  the  first  speaker.  Dr.  A.  R.  Ledoux, 
Mr.  Spurr  referred  to  him  as  "our  sage  and  Nestor  of 
engineers."  Dr.  Ledoux  said:  "The  shippers  of  ores 
or  metals  are  largely  not  represented  in  New  York. 
They  are  increasingly  abroad.  The  future  of  the  indus- 
try in  the  East  at  least  is  noi  to  handle  material  origi- 
nating in  this  country,  which  will  be  fabricated  in  the 
West,  and  New  York  and  the  Eastern  coast  is  going  to 
depend  for  supplies  on  imports,  and  these  people  in 
foreign  countries  don't  know  how  to  make  contracts." 

George  J.  Young,  Western  editor  of  the  Journal,  was 
the  next  speaker.  Mr.  Young  said  that  at  one  time  there 
was  current  in  the  West  a  conviction  that  Engineering 
Mining  Journal  was  owned  by  the  A.  S.  &  R.  At 
another  time  the  labor  unions  were  convinced  that  the 
Journal  was  decidedly  capitalistic  and  opposed  to  labor 
interests,  but  all  of  this  has  changed.  He  also  spoke 
briefly  on  the  relation  of  the  Journal  to  the  West  and 
to  Western  subscribers. 

Mr.  Spurr  remarked  that  the  reference  to  the  owner- 
ship of  the  Journal  by  the  A.  S.  &  R.  Co.  afforded  an 
opportune  time  to  introduce  one  of  the  men  of  that 
company,  so  he  called  on  Joseph  Clendenin.  Mr.  Clen- 
denin,  in  giving  his  opinion  of  the  Journal,  said  that 
he  regarded  it  as  "the  representative  newspaper  in  the 
metal  industry."  Prof.  B.  L.  Miller,  of  Lehigh  Uni- 
versity, was  introduced  by  the  toastmaster  as  the 
"author  of  the  best  book  on  the  geology  of  South 
America,  because  it  is  the  only  one."  Professor  Miller 
i  that  the  subject  of  graphite,  which  had  been 
assigned  him,  seemed  too  dark  a  subject  to  discuss 
during  the  evening.  In  addition  to  having  been  as- 
signed the  topic  of  graphite,  Professor  Miller  was  also 
asked  to  talk  on  mining  geology,  on  which  he  spoke 
briefly,   and  made  humorous   references  to   the   use  of 


newly      discovered     appliances     for     finding     ore     and 
petroleum. 

S.  S.  Tut  hill,  secretary  of  the  American  Zinc  Insti- 
tute, the  next  speaker,  pointed  out  the  necessity  of  pro- 
tecting American  zinc.  He  said:  "We  have  got  to  de- 
velop mining  zinc  in  our  own  borders,  and  if  we  do  not 
there  is  going  to  be  no  American  zinc.  This  year  we 
made  250,000  tons  of  American  zinc  in  this  country, 
whereas  we  should  have  made  560,000  tons,  and  I  believe 
we  should  first  take  care  of  ourselves  before  we  worry 
about  anybody  else." 

Rice  Discusses  Tunnels 

The  subject  of  safety  was  assigned  to  George  F.  Rice, 
chief  engineer  of  the  U.  S.  Bureau  of  Mines.  Mr.  Rice 
spoke  briefly  of  the  work  of  the  Bureau  in  connection 
with  tunnels  for  mines  and  tunnels  for  vehicles  and 
pointed  out  that  there  were  certain  matters  of  common 
interest  in  the  work.  Mr.  Spurr  facetiously  remarked 
that  besides  being  owned  and  controlled  by  the  American 
Smelting  &  Refining  Co.  and  the  American  Metal  Co., 
the  Engineering  and  Mining  Journal  was  also  exclusively- 
owned  by  the  St.  Joe  Lead  Co.,  and  accordingly  he  called 
upon  its  representative,  I.  H.  Cornell.  Mr.  Cornell 
stated  that  the  marketing  of  lead  in  1921  has  been  a 
pretty  sad  affair.  He  said  that  every  time  he  quoted 
a  low  price  on  lead  and  his  competitor  got  the  order- 
he  felt  disappointed,  and  every  time  he  quoted  a  price 
and  got  the  order  himself  he  was  even  more  disap- 
pointed. 

Mr.  Spurr  next  called  upon  H.  C.  Parmelee,  editor  of 
Chemical  and  Metallurgical  Engineering.  Mr.  Parmelee 
mentioned  his  brief  connection  with  the  Journal  and 
related  that  he  had  been  instrumental  in  securing  Mr. 
Spurr  as  editor.  The  several  talks  mentioned  above 
were  interspersed  by  the  reading  of  letters  that  had  been 
received  from  a  number  of  contributors  in  various  parts 
of  the  country,  who  had  been  invited  to  attend  the 
dinner,  but  were  unable  to  do  so. 

Westervelt  Presents  Gold  Medal 

Mr.  Spurr  then  called  upon  W.  Y.  Westervelt,  who  was 
chairman  of  the  committee  of  engineers  who  judged  the 
awarding  of  the  medal,  to  present  the  medal  to  P.  M. 
White,  whom  Walter  Fitch,  Jr.,  had  appointed  as  his 
personal  representative.  Mr.  Westervelt  outlined  the 
work  done  by  the  committee  in  preparing  the  set  of 
rules  governing  the  contest,  and  also  pointed  out  many 
of  the  details  concerning  the  work  done  by  the  Walter 
Fitch,  Jr.,  Co.  Mr.  Westervelt  also  announced  that  Mr. 
Young,  Western  editor  of  the  Journal,  will  present  to  the 
forty-three  members  of  the  crew  at  Eureka  silver  repli- 
cas of  the  same  medal,  each  man  receiving  his  own 
silver  medal. 

Mr.  White,  in  receiving  the  medal,  said  that  he  felt 
like  the  Frenchman  who  had  a  number  of  medals,  and 
one  man  asked  him  how  he  came  to  get  them.  The  first 
medal,  he  said,  was  a  mistake,  and  the  other  powers 
naturally  followed  suit.  Mr.  White  stated  that  he  was 
no  longer  in  mining,  although  he  had  been  very  much 
interested  in  the  contest.     He  closed  by  saying  that  he 
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wished  to  thank  the  committee  and  Engineering  and 
Mining  Journal  on  behalf  of  Mr.  Fitch. 

Referring  to  the  award  of  the  silver  medal,  Mr.  Spurr 
said:   "It  is.  of  course,  a  fad  that  the  g  and 

Mining  Journal  is  owned  and  controlled  bj  the  Ami  i 

Federation  of   Labor,  and  when  we  announced  our  gold 
medal  we  immediately   received  word   from  them 
they  resented  a  medal  awarded  to  capital,  and  that   W< 

would   not   be  allowed  to  go  on   it"  we  did  not   also  award 

dal  to  labor;  so  we  promptly  came  back  and  said  we 
would  giye  a  silver  medal  to  every  man  who  mucked 
out  or  drilled.  We  had  in  mind  a  small,  select  crew,  but 
when  the  picture  came  we  counted  them  up  and  there 
were  forty-three.  Here  are  forty-three  medals  just  as 
big  and  just  as  pretty  as  the  gold  medal,  excepting  that 
they  are  made  from  silver — presumably  foreign  silver." 
D.  E.  A.  Charlton  was  the  next  speaker,  and  despite 
the  fact  that  five  topics  had  been  assigned  him,  he 
elected  to  tell  a  Cousin  Jack  story  relating  to  high  costs. 

"Journal"  Metal  Quotations  Extolled 

Mr.  Spurr  then  introduced  Julius  Loeb,  president  of 
the  American  Metal  Co.  Mr.  Loeb  stated  that  he 
thought  it  was  a  remarkable  testimonial  to  the  standing 
and  high  respect  in  which  Engineering  and  Minimi  Jour- 
nal and  its  quotations  are  held  by  those  transacting 
business  on  the  basis  of  these  quotations  that  they  have 
been  unquestioningly  adopted,  at  least  for  zinc,  for  the 
last  ten  years  or  more. 

Kelly  Describes  Work  of  Real  "Divining  Rod" 

Sherwin  F.  Kelly,  the  next  speaker,  spoke  of  his  recent 
work  with  the  invention  of  Professor  Schlumberger,  of 
the  Ecole  des  Mines,  and  told  of  the  results  obtained  in 
experiments  in  various  mining  districts  ranging  from 
Ducktown,  Tenn.,  to  Timmins,  Ontario.  He  stated  that 
this  method  of  electrical  prospecting  is  simply  a  guide  in 
the  orienting  of  a  diamond-drill  campaign,  or  the  con- 
tinuing of  the  development  of  a  partly  developed  area 
or  country. 

S.  H.  Dolbear,  the  next  speaker,  said  that  he  had 
always  had  a  great  admiration  for  editors,  and  could 
talk  about  them  in  general  without  singling  them  out. 
This  he  attributed  to  the  fact  that  in  his  youth  he  be- 
came reckless  and  became  a  publisher  of  a  country 
newspaper,  near  San  Francisco,  in  a  small  mining  camp. 
According  to  his  stoiy  he  continued  there  about  six 
months,  and  during  that  time  he  made  more  enemies  and 
lost  more  money  than  in  any  period  before  or  since. 

Geology  Applied  to  Dining 

Mr.  Spurr  then  introduced  A.  H.  Hubbell,  news  editor 
of  the  Journal,  and  also  editor  of  the  "By  the  Way" 
column.  Mr.  Hubbell  spoke  of  the  co-operation  which  he 
received  in  securing  news  from  the  various  points  in 
the  mining  field,  and  also  referred  to  the  practice  which 
some  of  the  Journal  readers  have  of  taking  seriously 
the  "By  the  Way"  page.  In  closing,  Mr.  Hubbell  made 
reference  to  Mr.  Spurr's  book  "Geology  Applied  to  Min- 
ing" and  added  that  the  entertainment  of  the  evening 
furnished  an  excellent  example  of  what  "Geology  can 
do  when  it  is  applied  to  dining." 

J.  H.  Lang,  president  of  the  American  Metal  Ex- 
change, said  that  he  did  not  feel  obliged  to  give  much 
of  a  speech,  inasmuch  as  he  had  been  asked  to  talk  on 
the  subject  of  tin  mining  in  America,  and  there  was 
no  such  thing.     Continuing  seriously,  Mr.  Lang  added, 


"Vt  e  have  gol  a  pet  to  tlj  > I  metal  i     I  Mew 

^  ork,  and  if  we  were  to  work  and 

"ii  oui'  ow  n  exel  we  would  have  thi 

nee     in     the    world     an.. 
metal   trade   and    the   ,  i  mm,  ,,  ,.,: 
id'  t  lie   cut  ire  COUnt  r.v." 

In  introducing  the  in  .Mr.  Spurr  stated  that 

he  almost    said   that    he   was   going  to  ask    hin 

on  "one  of  the  inn  nine  quesl  ioni   of  the  da;         1 1 

t'erred    to    F.    C.    (lapp.       .Mr.    < 'lapp    stated    that    hi 
been    very    mUCh    pleased    with    the    Petroleum    Section    of 

Engineering  and  Mining  Journal. 

War  Finance  Corporation  Reviving  in    i 

H.  G.  Moullon,  former  assistant  to  the  chief  of  the 
War  Finance  Corporation,  was  the  next  called  upon. 
Mr.  Moulton  outlined  something  of  the  past  and  pn 
work  of  the  War  Finance  Corporation,  which  just  now 
is  engaged  principally  in  trying  to  revive  business,  which 
ultimately,  he  stated,  means  a  revival  of  business  in  the 
mining  industries, 

F.  F.  Colcord,  upon  being  called  by  the  toastnia 
decided  to  speak  on  "nothing  else"  instead  of  "anything 
else."  Mr.  Colcord  stated  that  he  was  in  the  position  of 
the  railroad  man  who  was  accosted  by  the  new  president 
of  the  road.  After  telling  the  president  that  he  had 
been  working  for  the  company  for  twenty-five  years,  the 
president  asked  him  what  was  his  job.  The  man  replied 
that  he  did  not  know,  and  Mr.  Colcord  related  this  in- 
cident to  illustrate  the  fact  that  he  did  not  know  what 
he  would  speak  about. 

Contact  as  Applied  to  Editors 

Mr.  Spurr  next  introduced  Kirby  Thomas  as  a  "well- 
known  optimist,  who  is  certainly  not  a  bear  on  the 
United  States."  Mr.  Thomas  said  that  if  mining  was 
accepted  as  a  game  of  chance  and  put  into  the  same 
class  with  gambling,  preaching  and  getting  married,  he 
supposed  that  the  Journal  might  be  classed  with  the 
Police  Gazette  or  Izaak  Walton's  paper  or  perhaps  with 
the  Matrimonial  Neics. 

Paul  Wooton,  Washington  correspondent  of  Engineer- 
ing and  Mining  Journal,  was  introduced  by  Mr.  Spurr 
as  "persona  grata  in  Washington."  Mr.  Wooton  dates 
his  connection  with  the  Journal  from  May,  1906,  when 
he  w-as  running  a  weekly  paper  in  southern  Mexico,  and 
was  installed  as  correspondent  for  that  section  of  the 
Mining  World,  which  was  afterward  taken  over  by 
Engineering  and  Mining  Journal.  Charles  Hardy,  the 
next  speaker,  in  speaking  of  the  marketing  of  foreign 
ores,  stated  that  apparently  nobody  realizes  how  lew- 
people  buy  foreign  ores.  Mr.  Hardy  said:  "If  you  take 
tungsten  ore,  you  have  eighteen  buyers;  of  manganese 
six;  of  copper  ore,  probably  four  at  the  most;  yet 
though  there  are  so  few  buyers  you  cannot  bring  the 
four  or  six  of  them  to  adopt  a  standard  contract." 

Importance  of  Near  East  Mining 
Mr.  Spurr,  in  introducing  the  next  speaker,  made 
reference  to  his  own  residency  in  Constantinople,  when 
he  was  in  service  of  the  Sultan  of  Turkey  as  consulting 
mining  engineer.  He  then  introduced  Djevad  Eyoub, 
who  sketched  briefly  mining  conditions  in  the  Near 
East,  and  called  particular  attention  to  the  petroleum  de- 
posits of  Mesopotamia,  which  he  predicted  would  some 
day  be  one  of  the  most  important  fields  in  the  world.  He 
hoped  that  the  United  States  would  prevail  upon  Great 
Britain  to  have  some  interest  in  that  section.     E.  L. 
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Graver  spoke  on  the  subject  of  mining  engineers'  re- 
ports. These  he  defined  as  "some  optimistic,  some  pessi- 
mistic, and  most  of  them  non-committal." 

.Mkiu.ukoy  in  the  "Journal" 

K.  H.  Etobie  referred  to  the  articles  on  metallurgy 
which  have  appeared  in  Engineering  and  Mining  Jour- 

He  said  that  for  every  hundred  men  that  are  in- 
jted  in  mining  there  are  possibly  half  of  those  who 
are  interested  in  milling,  five  or  six  in  smelting,  and 
one  or  two  in  refining,  so  that  ii  was  hardly  to  be  ex- 
pected that  the  Journal  should  devote  quite  as  much 
attention  to  the  metallurgical  side  of  things  as  other 
activities  treated  in  the  paper. 

Dr.  H.  M.  Payne  said  that  he  had  always  found  the 
al  one  of  the  greatest  aids  that  he  has  in  his  work. 
Jso  called  attention  to  the  human  side  of  the  publi- 
cation, and  said  that  this  attribute  had  given  mining  men 
a  general  feeling  that  mining,  after  all,  is  a  pretty  good 
thing  with  which  to  be  connected. 

S.  Sussman,  in  speaking  of  the  London  metal  exchange, 
stated  that  "it  acts  as  a  sort  of  a  clearing  house  for  the 
metal  industries  of  all  the  world."  London  is,  after  all, 
the  oldest  metal  market,  said  Mr.  Sussman. 

S.  H.  Ball  was  asked  to  speak  on  the  subject  of  dia- 
monds in  the  Belgian  Congo.  He  replied  that  he  had  a 
very  interesting  lecture  which  did  not  take  more  than 
four  hours  to  deliver,  so  he  begged  to  be  excused  on  ac- 
count of  the  lateness  of  the  hour. 

Copper  Mines  To  Resume  Soon? 

M.  H.  Crego,  of  the  Phelps  Dodge  Corporation,  said 
that  he  expected  that  inside  of  three  months  most  of  the 
copper  mines  are  going  to  start  something.  He  stated 
that  the  employment  situation  would  probably  be  a 
serious  question,  because  many  of  the  men  who  have  lost 
their  employment  in  copper  camps  have  left  for  other 
districts. 

Oliver  Bowles,  of  the  U.  S.  Bureau  of  Mines,  told  of 
the  work  in  non-metallics  which  is  being  done  by  the 
Bureau.  He  stated  that  he  was  interested  in  knowing 
from  the  summary  of  subjects  covered  by  the  Journal 
of  last  year  that  the  literature  published  on  non-metallics 
would  make  a  book  of  350  pages.  Mr.  Bowles  hoped  that 
this  would  increase  in  volume  and  that  the  contributors 
would  keep  in  mind  the  tremendous  importance  of  the 
non-metallics  in  the  economic  life  of  the  country. 

E.  H.  Behr  spoke  with  relation  to  the  establishment 
of  a  metal  exchange  in  New  York.  He  said  that  it  would 
be  the  logical  outcome  of  present  conditions,  inasmuch  as 
this  country  is  the  biggest  consumer  and  the  biggest 
producer  of  non-ferrous  metals. 

W.  Spencer  Hutchinson  recalled  his  first  connection 
with  Engineering  and  Mining  Journal,  about  twenty- 
five  years  ago,  when  Professor  Richards  had  recom- 
mended him  to  Mr.  Rothwell.  who  had  invited  him  to 
come  to  New  York  and  join  the  Journal'.?  staff,  but 
he  decided  to  stick  to  mining. 

The  Value  of  "Journal"  Market  Quotations 

H.  M.  Brush  stated  that  Engineering  and  Mining 
Journal  was  taking  a  real  responsibility  on  its  shoulders 
in  giving  out  to  the  world  quotations  which  form  the 
basis  of  millions  of  dollars'  worth  of  contracts.  There 
is  no  hesitancy  on  the  part  of  any  of  the  companies  to 
offer  either  to  buy  or  to  sell  on  Journal  quotations,  and 
he  felt  sure  that  the  editors  would  continue  to  give  this 


matter  the  most  careful,  conscientious  and  exact  atten- 
tion which  they  have  done  in  the  past. 

F.  E.  Wormser  related  briefly  some  of  the  experi- 
ences encountered  in  the  preparation  of  the  market  quo- 
t  at  ions.  He  expressed  appreciation  for  the  co-operation 
which  had  been  received  from  the  producers  and  con- 
sumers in  New  York  and  elsewhere. 

E.  C.  Holden,  in  replying  to  the  toast  "The  Old-Time 
Mining  Engineer,"  said  that  the  old-time  mining  engi- 
neer very  much  resembled  the  miner  of  today.  "He 
had  a  Lizzie,  for  instance.  Of  course  it  had  long  ears, 
but  it  has  a  brain  very  much  like  the  one  we  have  today. 
The  old-time  mining  engineer  was  an  irreproachable 
thing.  You  would  not  dare  approach  him,  because  he 
was  a  good  shot  both  with  his  revolver  and  his  tobacco 
juice." 

V.  C.  Leftwich  was  assigned  the  subject  "How  Can  the 
Journal  Be  Improved?"  but  he  stated  that  inasmuch  as 
his  subject  was  limited  to  a  three-minute  discussion  he 
did  not  know  whether  it  was  too  long  or  too  short  a 
time. 

Dr.  Kunz  Discusses  Diamonds 

Dr.  G.  F.  Kunz  pointed  out  the  simplicity  of  the  metric 
system  as  against  our  modern  system  of  weights  and 
measures,  comparing  the  latter  to  the  Tower  of  Babel. 
Briefly  summing  up  the  diamond  situation,  Dr.  Kunz  re- 
marked that  it  is  not  that  diamonds  are  not  selling,  but 
the  fact  that  the  diamond  producers  are  much  worried 
because  many  diamonds  are  getting  on  the  market  and 
that  interferes  with  the  production.  He  said  that  it 
would  be  just  as  if  every  old  pot  and  kettle  made  of  cop- 
per or  brass  in  the  United  States  were  melted  up  and 
came  into  the  market,  and  he  regards  the  situation  as  a 
serious  one. 

H.  J.  Wolf,  in  speaking  on  "Our  Duty  to  the  Mining 
Industries."  said  that  he  had  come  to  the  conclusion 
that  oftentimes  the  best  articles  were  in  the  fewest 
words  and  were  almost  always  those  that  were  syste- 
matically arranged  and  showed  that  the  man  had  thought 
over  his  subject  systematically.  He  closed  by  telling  the 
Mark  Twain  story  concerning  the  preacher  who  talked 
so  long  that  one  of  his  parishioners,  who  was  charitably 
inclined  at  the  beginning  of  the  sermon,  and  had  de- 
cided to  place  a  large  donation  in  the  collection  plate, 
ended  up  by  removing  10c.  when  the  plate  was  finally 
passed. 

Standard  Ore  Contracts  Advocated 

Dr.  A.  R.  Ledoux  spoke  briefly  on  the  suggestion  made 
earlier  in  the  evening  by  Mr.  Hardy,  relative  to  the  pro- 
curing of  standard  contracts  for  the  sale  of  ores  and 
metals  in  the  American  market.  He  stated  that  there 
was  a  great  discrepancy  between  contracts,  and  if  a 
more  general  form  of  contract  could  be  adopted  for  cop- 
per, silver,  gold,  and  the  other  metals  the  accomplishment 
would  surely  be  worth  while.  Dr.  Ledoux  also  proposed 
a  vote  of  thanks  to  the  host  of  the  evening  and  his 
associates  on  Engineering  and  Mining  Journal,  for  the 
instructive  evening  and  the  dinner. 

Mr.  Spurr  in  closing  said:  "I  wish  to  express  my 
thanks  to  you.  All  my  joy  and  anticipations  with  which 
I  looked  forward  to  this  meeting  have  been  fully  justi- 
fied. I  wish  to  thank  you  for  your  co-operation  in  the 
past.  I  want  to  work  with  you  in  the  future.  I  thank 
you  for  your  praise;  I  thank  you  for  your  adverse 
criticism,  and  I  want  to  make  1922  a  better  year  than 
we  did  1921." 
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Mr.  Fitch's  Story  of  the 
Breaking  of  the  Record 

Efficiency  Plus  Marked  Every  Phase  of  Operations  in 

Completing  the  Work— Handling  of  Materials 

and  Arrangement  of  Shifts  Essential 

Features  of  Achievement 

THE  FOLLOWING  ACCOUNT  of  the  methi  i 
and  other  data  relating  to  the  sinking  of  the  Water 
Lily  shaft  at  Eureka,  Utah,  has  been  courteously  sup- 
plied to  us  by  Walter  Fitch,  Jr.: 

In  191(\  we  made  2(U  ft.  in  thirty-one  days  in  the  Homans- 
ville  shaft.  At  that  time  we  announced  a  World's  Record, 
and  as  no  one  contested  it  we  assumed  our  claim  was  cor- 
rect. This  accomplishment,  however,  aroused  new  interest, 
and  in  a  few  years  our  record  was  exceeded  several  times. 
On  May  15, 1920,  Engineering  civd  Mining  Journal  made  this 
contest  official  and  offered  a  gold  medal  for  the  World's 
Shaft-Sinking  Record,  appointing  a  committee  to  award  the 
prize  and  specify  rules  and  regulations. 

Upon  being  awarded  the  contract  for  the  Water  Lily  shaft 
in  July,  1921,  we  were  quite  convinced  that  the  conditions 
there  were  favorable  for  record  speed.  We  therefore  set 
about  to  make  our  plans  accordingly.  The  management  of 
the  Chief  Consolidated  Mining  Co.  gave  us  all  necessary 
support  and  encouragement,  and  so  equipped  the  property  as 
to  make  the  utmost  speed  possible. 

We  estimated  an  advance  of  350  ft.  or  more  in  a  thirty-one- 
day  period  would  be  possible  by  shortening  the  cycle  of 
operations,  including  drilling,  mucking,  and  timbering, 
which  are  ordinarily  distributed  over  twenty-four  hours, 
into  eight  hours,  making  three  complete  cycles  in  a  day. 
Better  results  can  be  obtained  by  three  short  rounds  each 
day  than  one  or  two  long  ones.  Short  rounds  break  and 
drill  better,  save  explosives,  and  are  more  quickly  venti- 
lated. 

The  shaft  is  vertical  and  was  bottomed  at  115  ft.  at  the 
beginning  of  operations.  Two  compressors  supplied  air, 
averaging  from  100-  to  115-lb.  pressure.  Hoisting  was  done 
through  two  compartments  by  separate  hoists  electrically 
driven.  The  crossheads  were  eliminated  the  first  few  hun- 
dred feet  to  avoid  accidents  and  facilitate  the  work.  We 
lined  each  of  the  hoisting  compartments  with  two  vertical 
lagging  on  the  inside,  equally  spaced  to  prevent  the  buckets 
from  catching  the  timbers.  Non-rotating  hoisting  cable  is 
absolutely  essential  when  operating  in  this  manner. 

The  buckets  were  dumped  by  an  automatic  discharger. 
Through  this  ingenious  device,  developed  by  H.  L.  Connelly, 
master  mechanic  of  the  Chief  Consolidated  Mining  Co.,  the 
hoisting  of  muck  was  greatly  accelerated.  The  timbers  used 
were  8  in.  x  8  in.,  sets  being  spaced  at  5-ft.  intervals.  Out- 
side shaft  dimensions  are  15  ft.  6  in.  x  5  ft.  9  in.  divided 
into  three  compartments  of  4  ft.  4  in.  x  4  ft.  6  in.  each. 
The  entire  shaft  was  lined  on  the  outside  by  2  in.  x  12  in. 
lagging.  The  manway  was  carried  in  the  third  compart- 
ment with  a  staggered  ladderway.  In  this  compartment 
was  also  carried  the  ventilation  pipe  and  air  line. 

A  set  of  steel  I-beams  to  protect  the  set  timbers  in  the 
bottom  against  the  blasting  of  the  rock  was  suspended  by 
two  chain  blocks  below  the  last  set.  By  lowering  it  suffi- 
ciently to  install  a  set  of  timber  it  also  served  as  a  platform 
on  which  the  timbermen  might  work  without  interfering 
with  the  operations  of  drilling  and  mucking  in  the  bottom. 
This  method  is  indispensable  for  speed  and  affords  addi- 
tional protection  for  the  men. 

We  wished  to  follow  our  accustomed  plan  of  bonusing  the 
men,  but  with  the  monthly  footage  we  had  in  mind  no 
ordinary  base  could  be  used,  and  it  was  feared  any  reason- 
able award  would  seem  beyond  their  reach.  The  additional 
speed  we  had  planned  was  not  to  be  obtained  through  in- 
creased efforts  on  their  part  alone,  but  a  proportion  was  tc 
be  gained  through  the  methods  and  supervision  applied.  Wt 
finally  decided  upon  the  following  table  of  rates  and  bonus, 
and,  establishing  our  pace  almost  immediately,  the  men 
soon  saw  the  possibilities  and  applied  themselves  with  great 
enthusiasm. 
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437  135 

462  150  75 

With  creditable  pride  the  men  were  anxious  to  establish 
a  record  and  also  to  receive  the  award  of  a  silver  medal 
offered  by  Engine*  'dining    '<   imil.     As  the  shaft 

was  situated  six  miles  from  Eureka,  it  was  deemed  ad- 
visable to  take  the  men  to  and  from  work  by  motor  truck, 
rather  than  camp  them  on  the  job.  Small  temporary 
camps  are  unpopular  and  make  it  difficult  to  retain  some  de- 
sirable workers.  The  monthly  labor  turnover  speaks  for 
itself,  considering  the  fact  that  there  were  only  four  changes 
made  during  this  period.  The  crew  itself  made  short  work 
of  any  slackers.  Men  usually  work  more  efficiently  for  a 
contractor,  because  as  a  rule  they  can  earn  more  money 
and  make  a  better  showing  through  the  individual  attention 
they  receive. 

The  machines  used  consisted  of  seven  Denver  Rock  Drill 
Manufacturing  Co.'s  "Waugh  Clipper-55,"  one  Ingersoll- 
Rand  "DCR-14,"  and  one  Sullivan  "DP-33  air  tube  rotator." 
An  average  of  five  machines  were  operated  each  shift. 
Seven-eighths-inch  hexagon  hollow  drill  steel  with  the  double 
taper  bit  was  adopted  for  the  work. 

All  but  60  ft.  of  the  record  run  passed  through  a  porphyry 
formation  of  average  hardness,  and  the  remainder  was  lime- 
stone. Almost  the  same  rate  of  speed  was  maintained  in 
both  formations.  In  another  thirty-one-day  period  an 
advance  of  416  ft.  was  made  through  hard  limestone. 
Hercules  Gelatine  LF  powder  of  35  per  cent  was  sufficient 
in  the  porphyry,  but  considerable  50  per  cent  was  necessary 
in  the  limestone.  The  powder  was  detonated  by  Dread- 
naught  fuse  and  No.  8  Hercules  blasting  caps.  No  water 
was  encountered. 

A  blower  conveyed  fresh  air  through  an  8  in.  galvanized 
pipe  to  the  bottom  of  the  shaft. 

J.  D.  Matheson,  general  foreman,  and  Henry  Jarvis,  shaft 
foreman,  are  entitled  to  great  credit  for  the  methods  em- 
ployed and  the  skillful  supervision  applied. 

The  following  table  of  averages,  I  think,  will  supply  all 
the  remaining  details  of  interest: 

World's  shaft  sinking  record 427J  ft.  in  thirty-one  days 

Size  of  buckets ,'7  eu.ft. 

Power  per  ft \\  «  lb. 

Average  footage  per  day 1 3 .  ou  it. 

Number 

Buckets  hoisted  per  shift ?2 . 5 

Sets  timber  installed  per  day * '  o 

Timbermen  per  day f  •  5 

Shaftmen  per  shift '•' 

Holes  drilled  per  round i'n 

Roundsperday ....._...... ■>•« 

Hours  delay  in  thirty-one  day  period  on  account  of  repairs  and  power 

failures 13.0 

The  following  men,  members  of  the  sinking  crew  at 
the  Water  Lily  Shaft,  will  receive  the  silver  medals: 

J.  D.  Matheson,  general  foreman;  H.  W.  Jarvis,  shaft  fore- 
man; R.  C.  Farrell,  Henry  Johnson  and  John  Osborn,  shift 
bosses;  P.  C.  Carman,  head  timberman;  M.  Anderson,  Ben 
Benson,  Mark  Borcik,  B.  Broadbent,  George  Close,  W.  H. 
Currie,  R.  T.  Davis,  William  Erickson,  A.  J.  Foley,  G. 
Gi-een,  M.  Jones,  Paul  Kish,  Eugene  Lambson,  Tony  Laris, 
Joe  Miller,  Martin  Neilson,  R.  D.  Runnells,  John  Severson, 
W.  V.  Spencer,  and  A.  F.  Woodruff,  shaftmen;  George 
Atcheson,  William  Hoskins,  Lee  Hayward,  W.  Okeson,  and 
A.  Webb,  shaft  and  timber  men;  E.  W.  Carter,  Tom  House- 
holder, E.  H.  Osborn,  Julian  Peterson,  A.  Richmond,  and 
J.  Savage,  hoistmen;  Art  Brown,  D.  Chandler,  R.  E.  Fer- 
guson, A.  R.  Nelson,  M.  D.  Richmond,  and  H.  Van  Wagner, 
topmen. 
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Centrifugal  vs.  Reciprocating  Pumps 

•\V,  have  tried  to  secure  reliable  data  regarding  pumping 
equipment  for  mines,  particularly  as  to  the  best  type  of 
pumps  to  use.  The  pump  specialists  seem  to  be  divided  into 
amps — viz.,  those  favoring  the  centrifugal  type  of  pump 
and  those  preferring  the  plnnger  type.  Can  you  give  me 
any  further  light  on  the  subject? 

"Our  power  is  electricity,  and  no  steam  is  available.  For 
sinking  we  use  centrifugal  pumps.  For  station  pumps  we 
now  use  three-stage  centrifugal  pumps,  which  have  not 
proved  satisfactory.  Probably  a  better-designed  centrifugal 
pump  station  would  have  given  entire  satisfaction.  We  pro- 
pose  ordering    two   triplex    pumps   of    the   plunger 

type,  each  with  a  capacity  of  500  gal.  per  minute  at  230  ft. 
head.  We  should  like  to  get  data  regarding  the  type  of 
station  pump  generally  installed  now  by  experienced  man- 
agers. If  you  know  of  any  publication,  book,  or  pamphlet 
recently  published,  and  which  contains  the  information 
sought,  we  shall  consider  it  a  favor  if  you  will  tell  us  of  it." 

Both  reciprocating  and  centrifugal  pumps  have  ad- 
vantages and  disadvantages  that  give  each  type  its 
particular  field.  Thus,  for  pumping  a  large  volume  of 
water  under  a  low  head,  the  centrifugal  pump  is  ex- 
cellently adapted,  but  for  pumping  under  unusually 
high  heads  or  greatly  varying  heads  the  reciprocating 
pump  is  more  efficient.  Between  these  extremes  lies 
a  zone  covered  by  both  types  of  pumps. 

In  general,  the  reciprocating  pump  is  positive  in 
action,  rugged  in  construction,  operates  efficiently  un- 
der many  heads,  and  can  often  be  run  by  more  than 
one  motive  power.  On  the  other  hand,  the  centrifugal 
pump  is  simpler  than  the  reciprocating  type,  has  fewer 
moving  parte,  requires  less  attention,  and  is  more  com- 
pact, and  hence  requires  less  space  than  a  plunger  pump 
of  the  same  capacity.  However,  it  works  best  at  a 
specified  head,  operation  above  and  below  which  entails 
a  sacrifice  in  efficiency.  In  general,  the  limit  of  single- 
stage  centrifugal  pumping  is  75  to  200  ft.  Multi-stage 
centrifugal  pumps  are  in  use  to  overcome  the  limitation 
of  single-stage  operation. 

The  centrifugal  pump  can  be  suddenly  overloaded 
without  damage  to  its  mechanism,  whereas  an  overload 
of  a  reciprocating  pump  through  an  obstruction  or 
otherwise  may  seriously  injure  the  machine.  The  ratio 
of  efficiency  between  plunger  and  centrifugal  pumps  is 
about  4:3.  The  advantages  of  the  centrifugal  pump 
make  its  use  particularly  desirable  in  a  mine  where 
pumping  is  generally  done  under  a  fixed  head.  How- 
ever, an  investigation  conducted  by  Engineering  and 
</  Journal  for  the  purpose  of  ascertaining  to  what 
extent  each  type  of  pump  is  used  in  the  mines,  smelters, 
and  mills  of  Canada  and  Mexico,  as  well  as  in  those  of 
the  United  States,  indicates  that  the  reciprocating  type 
is  the  more  generally  favored. 

A  detailed  tabulation  of  pumping  installations  in 
North  America  from  companies  willing  to  supply  this 
information  as  follows.  The  data  are  not  always  com- 
plete and  the  survey  is  not  comprehensive  enough  to 
give  more  than  a  general  idea  of  pumping  practice.  We 
know  of  no  publication  giving  this  information. 
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It  will  be  noted  that  the  reciprocating  pumps  greatly 
outnumber  the  centrifugals,  a  circumstance  that  may- 
be due  partly  to  the  older  age  of  the  reciprocating  pump 
and  its  slow  displacement  by  the  centrifugal  pump  (if 
displacement  is  going  on).  Centrifugal  pumps,  how- 
ever, seen  to  be  fairly  well  intrenched  in  mill  work.  As 
a  similar  investigation  too  long  to  reproduce  here  dis- 
closes, of  430  pumps  used  in  various  mills  of  this  con- 
tinent 326  were  centrifugal  and  104  reciprocating. 

Our  correspondent  fails  to  state  the  cause  of  the 
failure  of  the  centrifugal  pump,  which  may  possihly 
have  been  due  to  excessive  grit  in  the  mine  water. 
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Neighborly  Chats  With  the  Foreman 

Powder  Densities 

By  Duncan  MacGregoe 

Written  for  Engineering  and  Mining  Journal 

Another  complaint,  Jim,  and  this  time  about  your 
powder  costs.  You  said  that  your  men  always  used  the 
same  number  of  sticks  to  a  hole  in  spite  of  all  that  you 
have  been  telling  them  about  cutting  down  on  the  powder 
to  suit  the  ground.  That's  a  natural  thing  for  them  to 
do  and  they  have  been  doing  it  for  a  long  time.  Habit 
is  hard  to  break  and  men  forget  what  you  tell  them. 
I  think  that  it's  a  good  plan  to  let  them  go  on  doing  it 
for  a  while. 

A  stick  of  powder  is  a  stick  of  powder  but  the  weight 
of  a  stick  depends  on  the  grade  of  the  explosive.  Get 
busy  with  your  superintendent  and  get  him  to  talk 
things  over  with  the  powder  salesman.  I  read  something 
on  this  recently  in  the  Engineering  and  Mining  Journal.' 
Some  of  the  powder  companies  are  making  powder 
that  will  run  100,  135  and  150  li  x  8-in.  sticks  to  the 
50-lb.  box,  depending  on  the  grade.  Get  the  superin- 
tendent to  order  some  of  these  bulky  powders  and  serve 
them  out  to  the  men  for  the  easy  ground.  They  will 
use  the  same  number  of  sticks  to  a  hole  but  they  will 
weigh  less  to  the  charge.  You  can  save  a  nice  amount 
on  this  alone.  Serve  out  your  powder  by  counting  the 
sticks.  As  your  men  are  thinking  in  number  of  sticks 
and  not  weight  of  powder,  just  do  the  same  yourself. 
Post  the  mine  records  in  sticks  of  powder  used.  Get 
your  men  into  the  habit  of  tamping  their  holes  thor- 
oughly and  see  that  they  have  the  proper  stemming  in 
the  proper  "cartridges."  Then  get  next  to  the  super- 
intendent and  persuade  him  to  work  out  a  powder 
bonus.  Split  the  savings  you  make  on  powder  with  the 
men  and  get  them  interested  in  greater  economy.  A 
little  extra  coin  jingling  in  the  pocket  on  payday  will 
make  every  man  as  wise  as  a  Scotchman  when  it  comes 
to  using  powder.  In  time  you  will  get  them  to  judge 
the  ground  for  themselves  and  then  it  will  be  plain 
sailing  for  the  mine. 


Shaking  Screen  and  Slime  Pump 
By  Charles  Labbe 

Written  for  Engineering  and  Mining  Journal 

In  a  laboratory  where  pulp  samples  are  not  regularly 
handled,  inexpensive  devices  have  to  be  used.  Rather 
large  samples  have  to  be  screened  oftentimes  and  to 
avoid  hand  labor  the  following  may  be  found  of  value: 
A  screen  12  x  30  in.  in  dimensions  is  hung  from  the 
ceiling  by  three  adjustable  rods.  A  shaking  motion 
may  be  imparted  to  it  by  the  movable  jaw  of  the  sample 
crusher  on  which  is  bolted  a  slotted  piece  of  i  x  li-in. 
flat  iron,  with  a  l-in.  bolt  with  thumb  nut  which  can  be 
screwed  up  or  down,  to  vary  the  length  of  stroke.  As 
the  crusher  is  needed  at  the  same  time  as  the  screen 
this  arrangement  is  quite  simple. 

Screens  of  various  meshes  may  be  used,  but  they  are 


all  of  the  same  dimensions,  12  x  30  in.  They  are  held 
tight  in  the  frame  with  a  tapered  wood  key  on  each 
side,  thus  providing  for  quick  removal  and  easy  clean- 
ing.   The  device  is  shown  in  Fig.  1. 

To  draw  samples  of  partly  settled  slimes,  decant  or 
transfer  small  quantities  of  slimes.  The  pump  shown 
in  Fig.  2  is  made  of  pipe  and  fittings  and  has  given 
satisfaction. 

The  foot  piece  is  a  short  nipple  having  one  end  split 
and  spread  for  intake,  the  other  being  screwed  in  a 


FIG.    1.      A   LABORATORY    SHAKING   SCREEN 

2-in.  coupling.  The  foot  valve,  which  is  located  in  the 
coupling,  may  be  made  of  a  lf-in.  iron  ball  which  seats 
itself  on  an  iron  washer  21  in.  in  diameter  with  a  li-in. 
hole.  The  upward  travel  of  the  valve  is  limited  by  a 
i-in.  bolt  21  in.  long.  This  bolt  also  limits  the  down- 
ward stroke  of  the  plunger. 

The  plunger  is  made  of  li-in.  pipe,  the  lower  end  of 
which  is  threaded  for  about  2  in.  The  packing  is  made 
of  washers  cut  out  of  used  rubber  belting  and  held  on 
the  plunger  by  a  li-in.  pipe  locknut  which  has  been 
trimmed    off    so   as    to    go 


Engineering  and  Mining  Journal,  Nov.  26,  1921,  p.  862. 


freely  in  the  2-in.  pipe  (the 
pump  cylinder) .  The  pack- 
ing is  held  tight  by  a  li-in. 
pipe  cap  which  screws  up 
against  it.  A  lf-in.  hole  is 
bored  in  the  end  of  the  cap 
and  a  14-in.  iron  ball  com- 
pletes the  valve.  Six  l-in. 
holes  are  bored  in  the 
plunger  for  the  pulp  dis- 
charge. For  a  handle  a  £-in. 
hole  is  bored  in  the  upper 
end  of  the  plunger  and  a 
i-in.  bolt.  12  in.  long,  passed 
through  it  clamping  a  piece 
of  i-in.  pipe  5  in.  long  on 
each  side.  The  plunger  is 
guided  to  prevent  side-play 
by  a  2  to  lj-in.  bushing 
screwed  in  the  tee.  For  the 
discharge  any  piece  of  2-in. 
pipe  may  be  used  of  the 
length  to  suit  the  work. 


,'">/>' 


!'/4"pipe cap.  i 


t/SS 


FIG.    2.     A  SLIME  PUMP 
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The  Petroleum  Industry 


Natural-Gas  Gasoline  in  the  United  States 
In  1920 

The  term  "natural-gas  gasoline,"  as  used  by  the  U.  S. 
Geological  Survey,  means  gasoline  recovered  by  all 
methods  from  both  "wet"  and  "dry"  natural  gas  and 
is  synonymous  with  "easing-head  gasoline"  and  "natural 
gasoline."  terms  used  in  the  trade.  The  Association  of 
Natural  Gasoline  Manufacturers,  soon  after  its  organi- 
zation, proposed  the  term  "natural  gasoline,"  which 
is  now  being  generally  used,  but  the  Survey  considers 
"natural-gas  gasoline"  the  more  appropriate  term. 

The  output  of  natural-gas  gasoline  continued  to  in- 
crease in  1920  and  exceeded  that  made  in  1919  by 
31,776,791  gal.,  or  9  per  cent,  as  compared  with  an 
increase  of  24  per  cent  in  1919,  according  to  the  U.  S. 
Geological  Survey.  The  figures  for  1920,  however,  are 
subject  to  revision.  The  average  daily  production  of 
natural-gas  gasoline  in  1920  was  1,050,170  gal.,  as 
compared  with  963,110  gal.  in  1919. 

Natural-gas  gasoline  is  extracted  from  natural  gas 
by  two  distinct  methods,  the  compression  method,  which 
includes  also  refrigeration,  and  the  absorption  method. 
About  73  per  cent  of  the  output  in  1920  was  produced 
at  the  compression  plants  and  the  remainder  at  the 
absorption  plants.  The  compression  method  is  applied 
to  the  "wet"  gas,  which  contains  more  gasoline.  The 
absorption  method  is  used  in  treating  "dry"  gas,  which 
contains  only  a  small  proportion  of  gasoline  vapors — 
less  than  a  gallon  in  a  thousand  cubic  feet  of  gas.  As 
dry  gas  cannot  be  treated  successfully  by  the  compres- 
sion method  the  absorption  method  was  devised  and  is 
being  used  with  good  results. 


The  (olal  quantity  of  gasoline  produced  in  the  i 
States  in  1920  was  5,133,485,658  gral.  Of  this  quantity 
4,750.123,841  gal.,  according  to  statistics  compiled  by 
the  Bureau  of  Mines,  was  obtained  from  crude  petro- 
leum, and  383,311,817  gal.,  or  7  per  cent  of  the  b 
from  natural  gas.  The  annual  output  of  natural-gas 
gasoline  averages  between  7  and  8  per  cent  of  the  total 
annual  gasoline  output  in  the  country.  This  percentage 
in  itself  is  small,  but  as  natural-gas  gasoline  has  a 
high  volatility,  it  is  blended  with  refinery  products,  such 
as  naphtha,  and  is  therefore  a  means  of  utilizing  these 
blending  materials  which  otherwise  would  have  lesa 
value. 

The  value  of  the  total  output  of  natural-gas  gasoline 
in  1920,  as  computed  from  the  prices  received  at  the 
plants,  increased  $7,337,355.  The  value  of  the  gasoline 
produced  by  the  compression  method  increased  $4,509,- 
541  and  that  produced  by  the  absorption  method 
increased  $2,827,815.  The  average  price  was  approxi- 
mately the  same  in  1920  as  in  1919 — 18c.  a  gallon  for 
the  total  output,  17ic.  for  compression  gasoline,  and 
20Jc.  for  absorption  gasoline. 


November  Petroleum  Production 

The  accompanying  figures,  compiled  from  company 
reports  to  the  U.  S.  Geological  Survey,  show  the  quan- 
tity of  petroleum  transported  from  producing  properties. 
Oil  consumed  on  the  leases  is  not  included.  This  item 
and  net  changes  in  producers'  stocks  at  the  beginning 
and  end  of  the  year  are  obtained  by  annual  canvass  and 
are  included  in  the  final  statistics  of  production  as 
issued  by  the  Survey. 


PETROLEUM  PRODUCED  IN  THE  UNITED  STATES  IN  OCTOBER,   1921,  NOVEMBER,    1921    AND   NOVEMBER,    1920 

Barrels  of  42  U.  S.  Gallons 

. October,   1921   (a> . November,  1921 ■  . November,  1920 . 

Dailv  Daily  Daily 

State  Total  Average  Total  Average  Total  Average 

Oklahoma  9.716,000  313,419  9,445,000  314,833  9,028,000  300,933 

Californiai  t>)  7,065,000  227,903  8,804,000  293,467  9,340,000  311,333 

Central  and  Northern  Texas 4,846,000  155,322  5,760,000  192,000  6,711,000  223,700 

Coastal  Texas 2,730,000  88,065  2,813,000  93,767  2,762,000  92,067 

Kansas 2,825,000  91,129  2,709,000  90,300  3,215,000  107,167 

Northern  Louisiana 1,817,000  58,612  1,752,000  58,400  2,462,000  82,067 

Coastal  Louisiana 124,000  4,000  114,000  3,800  153,000  5,100 

Wyoming' 

Salt  Creek 959,000  30,935  1.049,000  34,967  740,000  24,667 

Big  Muddy 141,000  4,548  132,000  4,400  159,000  5,300 

Rock  Creek 110,000  3,548  89,000  2,967  178,000  5,933 

GrassCreek 99,000  3,194  94,000  3,133  126,000  4,200 

Elk  Basin 49.000  1,581  36,000  1,200  70,000  2,333 

Other  districts 123,800  3,994  104,400  3,480  67,000  2,234 

TotalWyoming 1,481,800  47,800  1,504,400  50,147  1.340,000  44,667 

Arkansas (c)  1,300,000  41,936  (c)  1,250,000  41,667  

Illinois 890,000  28,7 1 0  837,000  27,900  847,000  28,233 

Kentucky 716,400  23,110  717,800  23,926  723,000  24,100 

West  Virginia 628.000  20,258  607,000  20,233  656,000  21,867 

Pennsylvania 580.000  18,710  594,000  19,800  603,000  20,100 

Central  and  Eastern  Ohio 405,000  13,064  409,000  13,634  437,000  14,567 

Northwestern  Ohio 166.000  5,355  157.000  5,233  165,000  5,500 

Montana 153,000  4.936  143,000  4,766  92,000  3,067 

Southwestern  Indiana 70.000  2,258  70.000  2,333  59,000  1,967 

Northeastern  Indiana 22,000  710  16,000  533  22,000  733 

New  York 77,000  2,484  68,000  2,267  75,000  2,500 

Colorado 8,200  265  8,600  287  8,000  26» 

Tennessee 600  19  1,200  40  1,000  33 

Totals 35,621,000  1,149,065  37,780,000  1,259,333  38,699,000  1,289,967 

(a)  Revised.       (6)  Average  oi  figures  reported  by  Standard  Oil  Co.  and  Independent  Oil  Producers'  Agency,   (c)  Estimated  in  part. 
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Echoes  From  the  Fraternity 

SOCIETIES,  ADDRESSES,  AND   REPORTS 


Mining  and  Metallurgical  Societj 

Holds  Annual  Meeting 

New     President     Elected — Papers    Dis- 

I  —Sir  John  ladnian  Talks  on 
Petroleum — Societj  Medal  Pre- 
sented  to  Charles   W  . 
Goodale 

The  Mining  ami  Metallurgical  S 
of  America  held  its  annual  meeting  at 
the  Harvard  Club.  New  York,  on  the 
afternoon  and  evening  of  Jan.  10.  Dur- 
ing the  afternoon  session,  at  which  J. 
E.  Spurr  presided,  three  papers  were 
presented,  one  by  G.  F.  Loughlin,  of  the 
il  Survey,  .in  the  national 
mineral  policy;  the  second  by  Dr.  John 
E.  Teeple,  on  the  "Position  of  the  Do- 
mestic Potash  Producers,*'  and  the  third 
by  George  J.  Young  on  "Some  Phases 
of  Technical  Education." 

At  the  evening  session  Walter  R. 
Ingalls  presided.  The  secretary  pre- 
sented the  results  of  the  ballot  for  of- 
ficers and  the  following  were  declared 
officers  for  1922:  A.  H.  Rogers,  presi- 
dent: \Y.  Y.  Westervelt,  vice-president; 
B.  Britton  Gottsberger,  secretary;  W. 
R.  Ingalls.  councilor  of  the  first  dis- 
trict; R.  A.  F.  Penrose,  councilor  of  the 
fifth;  Seeley  W.  Mudd,  councilor  of  the 
eleventh;  Reno  H.  Sales,  councilor  of 
the   twelfth. 

Mr.  Spurr,  the  retiring  president,  ad- 
dressed the  society  members  upon  the 
subject  of  the  society  and  its  relations 
to  the  Institute  of  Mining  and  Metal- 
lurgical Engineers.  He  emphasized  the 
fact  that  the  field  of  the  Institute  con- 


cause  the  Society  members  did  not  want 
to  have  their  organization  another  notch 
nn  the  gunstock  of  the  Institute,  nor 
did  it  especially  like  the  idea  of  a  bronze 
tablet  on  the  walls  of  the  Institute. 
Mr.  Spurr  reviewed  the  year's  work 
ami  concluded   with   the 


A.  H.  ROGERS 

President  of  Mining  and  Metallurgical 

cerned  itself  with  technical  subjects, 
whereas  the  Society  confined  itself  to 
the  broad  questions  affecting  the  indus- 
try. The  effort  of  the  Institute  to  ab- 
sorb the  society  had   failed  chiefly  be- 


CHARLES    W.   Gl  "  'I  I  V.L.E 

statement:  "For  the  future  I  see  in  my 
mind's  eye  the  destiny  of  the  society  as 
a  fair  and  lofty  structure  which  we 
may  rear.  We  need,  as  I  said,  en- 
thusiasm ;  we  need  the  contribution  of 
work;  we  need  intelligent  guidance;  and 
we  need  money.  A  society  with  a  lim- 
ited membership  and  small  dues  is  nat- 
urally very  poor,  with  all  the  limitations 
of  usefulness  which  that  implies.  I 
doulit  whether  we  should  try  to  remedy 
this  by  increasing  the  dues;  but  I  do 
believe  that  the  society  should  secure, 
from  time  to  time,  endowments  from 
those  that  can  afford  it;  that  it  may 
thereby  eventually  secure  a  proper  and 
dignified  home,  and  be  established  upon 
a  basis  not  to  be  shaken." 

Mr.  Rogers,  the  new  president,  dis- 
cussed the  work  of  the  past  year  and 
stated  that  the  program  for  the  com- 
ing year  would  consist  largely  of  con- 
cluding the  work  already  begun.  He 
indicated  the  desirability  of  reviving 
the  San  Francisco  section  and  starting 
new  units,  and  also  securing  an  increase 
in  membership.  He  suggested  that  the 
society  should  take  up  the  subject  of 
capital  and  labor. 

Sir  John  Cadman,  the  guest  of  honor, 
was  introduced,  and  informed  the  so- 
ciety that  he  was  greatly  impressed 
with  his  luck  at  being  able  to  attend 
such  a  phenomenal  meeting  of  the  So- 
ciety, including  as  it  did  a  retiring 
president,  an  incoming  one,  and  a  gold 
medal  presentation.  He  illustrated  the 
significance  of  the  word  phenomenal  by 


telling  a  story  the  point  of  which  was 
that  "a  cow  sitting  on  a  thistle  and 
singing  like  a  lark  would  be  phenome- 
nal." With  the  subsidence  of  the  mirth, 
Sir  John  plunged  into  a  discussion  of  the 
British  and  American  relations  in  the 
petroleum  industry.  He  to  a  consider- 
able degree  convinced  his  audience  that 
the  British  government  was  not  in  the 
oil  business,  did  not  purpose  to  dis- 
•riminate  against  American  capital  or 
Americans  in  the  exploitation  of  oil 
deposits,  and  that  the  British  had 
respect  for  the  ability  and  resource- 
fulness of  American  oil  men  and  our 
petroleum  engineers.  He  laid  about 
with  all  the  vigor  of  a  red-blooded, 
two-fisted  man  in  his  earnest  endeavor 
to  lay  the  international  petroleum  ban- 
shee to  rest. 

At  the  conclusion  of  Sir  John  Cad- 
man's  address,  Mr.  Ingalls  introduced 
Dr.  Manning.  Dr.  Manning  eulogized 
Charles  W.  Goodale.  Professor  Kemp 
followed  with  more  good  words  for  Mr. 
Goodale.  Mr.  Spurr  presented  the  so- 
ciety's medal  to  Mr.  Goodale  for  dis- 
tinguished service  in  the  promotion  of 
safety  in  mining.  Mr.  Goodale  in  his 
reDly  discussed  safety  operations  at 
Butte. 

National  Mineral  Policy 

Smith,  Spurr,  and  Leith  Address  Council 
On  Foreign  Relations  at  Hotel  Astor 

Following  an  excellent  dinner  quanti- 
tatively adjusted  so  as  to  interfere  least 
with  mental  clarity,  the  Council  on  For- 
eign Relations,  Inc.,  on  the  evening  of 
Jan.  6,  listened  to  a  thorough  presenta- 
tion of  the  subject  of  "Mineral  Resources 
and  Their  Distribution  as  Affecting 
International  Relations."  The  Hon. 
David  F.  Houston  presided.  The  speak- 
ers were  George  Otis  Smith,  J.  E.  Spurr, 
and  C.  K.  Leith,  all  of  whom  are 
pioneers  of  the  subject  and  have  had 
opportunity  for  detailed  study  of  it. 

In  substance  Mr.  Smith  said:  "The 
great  war  put  mineral  resources  upon 
the  map  and  made  their  significance 
apparent.  It  is  now  necessary  to  pass 
the  gospel  along.  Franklin  K.  Lane 
recognized  that  mineral  resources  are 
one  of  the  foundations  of  national 
power.  It  is  essential  to  appraise  our 
mineral  resources  not  in  dollars  but  in 
tons,  as  this  is  the  significant  measure 
of  mineral  wealth.  During  the  past 
four  decades  mineral  output  has  in- 
creased many  fold.  The  rapidly  in- 
creasing rate  of  consumption  is  the 
changing  standard  by  which  we  must 
measure  our  unmined  resources.  The 
best  quality  and  most  easily  mined  coal 
is  being  rapidly  depleted  and  industries 
in  the  East  face  the  certainty  of  de- 
creasing quality  and  increasing  cost. 

"There  is  overdevelopment  of  certain 
parts   of   our   mining   industry,   partic- 
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ularly  in  copper,  iron,  and  line,  and 
consequently  a  need  for  export  markets 
This  need  Eor  export  markets  should 
be  -i  background  for  national  policy. 

"Our  outlook  should  be  broad 
to  include  the  world.  American  capital 
must  realise  its  obligations  to  insure 
our  future  by  reaching  out  into  I 
gauntries  to  participate  in  Hh'e  control 
of  mineral  resources.  Pioneering  with 
capital  and  engineering  brains  will  be 
helpful  to  other  nations  as  well  as  our 
>>un.  A  nation  cannot  live  unto  itself 
alone." 

Mi  Spurr  s»id-„  in  brief  We  mining 
engineers  and  geologists  have  a  mes- 
sage  to  our  mining  industry  to  the 
thinkers  of  the  country  outside  of  the 
profession  and  to  our  Government.  Our 
modern  civilization  is  machine-made, 
and  depends  upon  metals  and  other 
raw  products  for  its  continuance.  Metal 
crops  do  not  prow — the  mining  indus- 
tries are  wasting  industries.  What  an 
active  industrial  country  does  not 
possess  in  metallic  resources  she  must 
acquire  in  trade.  Under  existing  rap- 
idly increasing  rates  of  consumption, 
the  mineral  resources  of  the  world  are 
susceptible  of  exhaustion. 

''What  should  we  have  as  a  policy 
or  policies?  Should  we  not  take  an 
inventory  of  our  approximate  stock  in 
trade  of  each  mineral  or  metal  and 
frame  up  a  separate  policy  based  upon 
our  supplies,  our  consumption,  and  the 
needs  of  the  rest  of  the  world  ?  Should 
not  these  policies  determine  our  govern- 
mental acts  touching  these  mineral 
supplies? 

"I  take  it  for  granted  that  the  national 
welfare  rather  than  the  interests  of  a 
small  group  should  dictate  our  govern- 
mental policies.  It  is  not  so  much  a 
question  of  conservatism  that  we  have 
to  deal  with  as  efficient  management 
of  what  nature  has  left  with  us. 

"American  interests  finding  their 
efforts  in  this  country  already  circum- 
scribed have  reached  out  and  own,  con- 
trol, and  mine  an  ever  increasing 
amount  of  copper,  tin,  iron,  petroleum, 
and  other  materials  outside  our  borders. 
When  it  comes  to  government  policy, 
where  are  the  limits  we  shall  draw? 
Are  not  the  limits  of  the  entity  or 
domain  we  wish  to  protect  our  com- 
mercial rather  than  our  political  limits  ? 
We  shall  have  no  lasting  friendship 
between  nations  and  no  world  peace 
while  we  have  commercial  struggles 
between  great  nations,  discriminations, 
and  recriminations.  Only  one  kind  of 
entente  or  alliance  can  eventually  sur- 
vive— the  commercial  alliance." 

C.  K.  Leith  said  that  there  was  need 
for  a  program  for  the  handling  of  min- 
erals on  a  national  basis.  Governments 
were  becoming  interested  because  com- 
petition was  becoming  keen.  Mineral 
deposits  were  so  distributed  that  for 
each  kind  a  few  definite  trade  channels 
were  marked  out.  For  some  of  our 
mineral  products  there  is  an  exportable 
surplus;  for  others  we  will  never  have 
a  sufficient  supply.  Tariffs  may  or  may 
not  be  desirable.  By  means  of  an  arti- 
ficial wall,  some  believe  that  we  can 
build  up  a  supply  of  a  much  needed 
mineral,  but  overlook  the  continuance 
of  that  supply  when  exhaustion  of  the 


deposits  takes   plai  ■ 

.in!   political   policy  around  the 
ureal  trade  channels  charat 
movements    of    minerals 
Freedom    of    exploration    i-    d< 
It  is  the  right  of  Btronger  nations  to 
bear   upon    weaker 
nations   to  develop   minerals   which   the 
World      needs.         Kxclusive      concessions 
should  not  be  made.     With   pro] 
lightenment  on  the  subject  there  would 

be  less  talk  of  tariffs  and  emliai' 
.Its  there  should  first  be 

nition  of  the  fundamental   facts  about 

distribution,    and,    second,    the    getting 
c    on    an     affirmative    program 

rather    than    by  61  national 


MEN  YOU  SHOULD 
KNOW  ABOUT 


Etienne  A.  Hitter,  of  Colorado 
Springs,  is  in  New  York  en  route  to 
Europe. 

E.  J.  Collins,  of  Duluth,  has  recently 
returned  from  examination  work  in  the 
Isle  of  Pines. 

T.  A.  Gowling.  of  the  E.  J.  Longyear 
Co.,  has  returned  from  a  trip  through 
the  oil  fields  of  Mexico. 

K.  C.  Browne  returned  to  Creighton 
Mine,  Ontario,  this  week  after  a  three 
months'  stay  in  the  vicinity  of  New 
York. 

Frederick  Bradshaw,  of  San  Fran- 
cisco, general  manager  of  the  Tonopah 
Belmont  Davelopment  Co.,  is  in 
Tonopah. 

R.  C.  Moore,  State  Geologist  of 
Kansas,  has  been  in  Washington  con- 
ferring with  officials  of  the  U.  S.  Geo- 
logical Survey. 

John  G.  Kirchen,  general  manager  of 
the  Tonopah  Extension  Mining  Co.,  has 
returned  to  Tonopah  from  San  Francisco 
and  Virginia  City. 

William  Kent,  formerly  smelter 
superintendent  of  the  International 
Nickel  Co.'s  works  at  Copper  Cliff, 
Ont.,  is  in  New  York. 

E.  F.  Burchard  has  been  granted  a 
year's  leave  of  absence  by  the  U.  S. 
Geological  Survey,  to  undertake  private 
work  in  oil  geology  in  South  America. 

Ernest  N.  Patty,  formerly  mining 
engineer  for  the  Washington  Geological 
Survey,  is  now  manager  of  the  Gorrier 
Zinc  Mines,  near  Xorthport,  Wash- 
ington. 

Julien  Raick,  mining  engineer  of 
Liege,  Belgium,  after  spending  fifteen 
months  in  the  various  mining  districts 
of  the  United  States,  has  returned  to 
Belgium. 

H.  F.  Hilliard,  formerly  with  the 
Tonopah  Belmont  Development  Co.,  has 
been  appointed  mill  superintendent  for 
the  Simon  Silver  Lead  Mines  Co.  near 
Mina.  Nev. 

J.  M.  Hill,  V.  C.  Heikes.  C.  W.  Hender- 
son,  and   C.    X.   Gerry   of  the   western 


office 
i'.  i.  iv al  <;.  Butlei 

Q 

of    the     l'ln  Ipe      Hull; 

intendent 

Dr.  Solon  Shedd,  hi  ad  of  I  hi 
geology  at   Washingtoi 
College,  Pullman,  Wash.,  has   n 
six    month 

which  he  spent  teaching  at   Stanford 

Mile-    S.    Milward,    formerlj 
ager  of  the  1 

Edward     R.     Haggin      ha 
formed  a    partnership  under  the 
of   Milward    A-    Haggin,   with   add 
at     P,    O.    Box    7,    Culiacan,    Sinaloa, 
Mexico,  and   '  Building,   Los 

Angeles,  <  al. 

Mining  and  metallurgical  engineers 
visiting  New  York  Citj  last  week  in- 
cluded: Lester  S.  (.rant.  Golden.  Col.; 
Donald  C.  Barton,  Houston,  Tex.;  I  B 
Burbridge.  Denver.  Col.;  Oliver  Bowles. 
Washington.  I>.  C;  Arthur  W.  Jenks. 
Berkeley,  Cal.;  J.  Taniguchi,  Tokio, 
Japan;  E.  1'.  Dargin,  Cincinnati,  Ohio; 
E.  C.  Holden,  Baltimore,  Md.;  J.  H. 
Hill  and  Robert  S.  Hill,  Rapid  City, 
S.  D. 


Donald  G.  Hoyt,  mine  supervisor  of 
Kennecott  Copper  Co.,  was  killed  re- 
cently in  a  snow-slide  near  Cordova, 
Alaska. 

William  Preston  Daniels  died  on  Dec. 
23,  at  Denver.  Mr.  Daniels  was  sixty- 
five  years  old.  For  the  last  twenty- 
five  years  he  had  been  president  and 
general  manager  of  the  Big  Five  Min- 
ing Co. 

A.  B.  Coates,  iron  mine  operator  of 
Virginia,  Minn.,  died  Jan.  10  at  his 
winter  home  near  Orlando,  Fla.  He 
was  fifty-two  years  old.  Mr.  Coates  was 
a  pioneer  developer  of  the  Mesabi 
Range  and  was  one  of  the  largest  inde- 
pendent iron  ore  operators  in  that 
region. 

S.  R.  Porter  died  on  Dec.  14  in  his 
home  at  the  Leland  mine,  Oatman, 
Ariz.  Mr.  Porter  has  been  active  in 
mining  development  in  Colorado  and 
California,  but  particularly  in  the  Oat- 
man section.  He  was  sixty-three  years 
old. 

John  Dern  died  at  the  age  of  seventy- 
one  in  Salt  Lake  City  on  Jan.  2.  Mr. 
Dern's  name  is  most  prominently  asso- 
ciated with  the  Consolidated  Mercur 
Gold  Mines  Co..  of  Utah.  He  had 
large  interests  in  the  Tintic  district 
and  was,  for  a  number  of  years,  presi- 
dent and  general  manager  of  the  Uncle 
Sam  Mining  Co.,  vice-president  and 
general  manager  of  the  Lower  Mam- 
moth Mining  Co.,  and  president  of  the 
May   Day   Mining   and    Milling   Co. 
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Leading  Events 


A  strike  has  been  declared  at  the  gold  and  coal  mines 
in  the  Transvaal,  South  Africa,  according  to  a  dispatch. 
The  matter  of  employing  native  labor  more  extensively 
is  involved. 

The  Cash  Boy  and  Tonopah  Extension  companies  have 
ratified  the  agreement  recently  drawn  up,  to  avoid  apex 
litigation. 

Wages  are  dropping  in  various  Utah  camps.  A 
50-cent  wage  cut  has  just  been  announced  in  several 
districts. 


Miners  at  Mount  Morgan,  Queensland,  are  still  on 
strike.  Various  proposals  made,  looking  to  a  resump- 
tion, have  failed. 

War  minerals  relief  claimants  are  said  to  be  hard  to 
locate,  now  that  the  Commission  is  seeking  to  get  in 
touch  with  them  in  consequence  of  the  liberalization  of 
the  relief  legislation. 

The  permanent  tariff  bill  is  expected  to  be  reported 
to  the  Senate  before  the  end  of  January,  it  is  expected. 
Considerable  opposition  awaits  it. 


Gold  Miners  on  Rand 

Vote  To  Strike 

Action  Results  From  Proposal  To  Widen 

I  se  of  Colored  Labor — Wage 

Reduction  Refused 

Miners  in  the  gold  and  coal  mines  in 
the  Transvaal,  South  Africa,  voted  to 
strike  beginning  Jan.  9,  thus  bringing 
to  a  culmination  the  protracted  dispute 
over  the  attempt  of  the  companies 
to  reorganize  their  forces  by  employing 
native  (black)  labor  to  a  greater  ex- 
tent, particularly  in  the  semi-skilled 
occupations.  This  must  be  done,  ac- 
cording to  the  companies,  in  order  to  re- 
duce costs  so  as  to  permit  operation  un- 
der the  decreased  price  of  gold.  The 
strike  will  include  all  of  the  plants  of 
the  Victoria  Falls  &  Transvaal  Power 
Co.,  thus  effectively  shutting  down  the 
gold  mines  of  the  Rand.  The  strike 
was  voted  for  by  the  men  in  spite  of  a 
plea  by  the  Premier,  General  Smuts,  to 
accept  a  reduction  in  wages. 


Breitungs  Sued  for  Commission 
in  Mining  Deal 

Edward  N.  Breitung,  Charlotte  G. 
Breitung  and  Mary  Breitung,  individ- 
ually and  as  members  of  Breitung  & 
Co.,  Inc.,  were  sued  in  the  New  York 
Supreme  Court  recently  for  $420,000, 
which  Ralph  Ingalls,  the  plaintiff 
claims  as  commission  for  selling  some 
Michigan  mining  properties  for  $8,- 
000,000,  according  to  the  daily  papers. 

Ingalls  says  the  Breitungs  had  an 
interest  in  the  Michigan  property 
which  accrued  by  virtue  of  their  own- 
ership of  the  majority  stock  of  the 
Marquette  Iron  Company.  Ingalls  was 
retained  to  find  a  purchaser.  He  in- 
terested A.  B.  Shepherd,  of  Pittsburgh 
in  the  proposition.  Shepherd  repre- 
sented the  Jones  &  Laughlin  Steel 
Co.,  the  Jones  &  Laughlin  Ore  Co., 
and  the  Interstate  Ore  Co.  The  sale 
was  effected  through  his  efforts,  Ingalls 
alleges,  but  the  defendants  failed  to 
pay  him  the  agreed  commission. 


Cash  Boy  and  Tonopah  Extension 
Ratify  Agreement 

Two  Companies  Settle  Differences 
Avoiding  Costly  Apex  Litigation 

The  agreement  between  the  Cash 
Boy  Consolidated  Mining  Co.  and  the 
Tonopah  Extension  Mining  Co.,  whereby 
costly  apex  litigation  is  avoided  was 
ratified  Dec.  30.  The  property  of  the 
Cash  Boy  has  been  deeded  to  the  Tono- 
pah Extension  in  accordance  with  the 
terms  of  the  agreement.  The  Cash 
Boy  receives  100,000  shares  of  Tonopah 
Extension  stock  and  $20,000  cash. 


Iron  Ore  Producers  at  Bilbao 
Anxious  Over  Competition 

By  Reuters  Agency 

Madrid,  Dec.  20 — During  the  week 
ended  Dec.  17,  13,000  tons  of  iron  ore 
was  exported  from  Bilbao,  Spain.  Of 
this  quantity  3,200  tons  went  to 
Germany  and  the  rest  to  Great  Britain. 
According  to  calculations  made  at  the 
mines  stocks  at  Bilbao  total  1,600,000 
tons.  Anxiety  is  beginning  to  be  felt 
owing  to  the  competition  of  Algerian 
and  Tunis  ores. 


Wages  Dropping  in  Various 
Utah  Mining  Camps 

Wage  reductions  are  being  made  in 
various  Utah  camps.  At  Bingham 
Canyon,  men  who  are  receiving  more 
than  $3  a  day  will  be  reduced  50c. 
per  day;  and  there  will  be  a  reduction 
of  40c.  for  those  who  receive  less  than 
$3.  Six  mining  companies  in  that 
camp  have  announced  these  reductions 
which  will  become  effective  Jan.  16. 
The  list  is:  Utah  Consolidated,  affect- 
ing fifty  men;  Utah  Apex,  twenty; 
United  States  Mining,  350;  Bingham 
Mines,  sixty-five;  Utah-Boston,  forty; 
Utah  Copper,  sixty.  In  the  Tintic  dis- 
trict, beginning  Jan.  16,  there  will  be 
a  general  reduction  of  50c.  a  day.  The 
remaining  camps  of  the  state  are  also 
making  reductions. 


Mines  in  Tri-State  District 

Change  Hands 

Homestake,    Blue    Ribbon    and    Muncie 

Sold    To    Chicago    Interests — Price 

Between  Quarter  and  Half  Million 

Confirmation  has  just  been  made  of 
the  most  important  sale  of  mining 
properties  in  the  Joplin-Miami  district 
in  more  than  a  year,  one  wherein  the 
Homestake,  Blue  Ribbon  and  Muncie 
mines  of  the  Baxter-Picher  section  of 
the  field  were  purchased  by  Chicago 
parties  for  a  consideration  not  definitely 
given  but  officially  stated  as  being 
"more  than  $250,000  and  less  than 
?500,000." 

The  Homestake  mine  is  located  just 
west  of  Baxter,  and  includes  a  small 
mill  and  a  40-acre  lease.  It  was  owned 
by  Frank  Childress,  of  Galena,  Kan., 
and  R.  L.  Kidner,  of  Kansas  City.  The 
Muncie  mine  is  located  about  three 
miles  west  of  the  Homestake,  has  a 
good  concentrator,  and  has  been  a  con- 
sistent producer  during  the  year.  It 
has  been  owned  by  Oklahoma  parties, 
headed  by  S.  C.  Clover,  of  Tulsa,  Okla. 
It  has  been  operated  most  of  the  year 
by  Childress  under  a  lease.  The  Blue 
Ribbon  is  located  on  a  20-acre  tract 
east  of  Picher,  in  Oklahoma,  and  was 
formerly  owned  by  Childress,  his 
brother,  G.  L.  Childress,  and  R.  L. 
Kidner. 

Frank  Childress  retains  a  consider- 
able interest  in  the  properties  and  will 
be  retained  as  general  manager.  All 
the  other  interests  have  been  taken 
over   by   the   Chicago   parties. 


Canada  Mints  Coins  of  Nickel 

In  view  of  the  fact  that  Canada  is 
the  largest  producer  of  nickel,  the  adop- 
tion of  a  nickel  coinage  to  replace  small 
silver  has  for  many  years  been  advo- 
cated. It  has  now  been  carried  into 
effect  and  on  Jan.  3  the  first  Canadian 
nickel  5-cent  pieces  were  struck  off  at 
the  mint  at  Ottawa.  The  coin  is  com- 
posed of  pure  nickel  and  weighs  70 
grains,  being  835  of  an  inch  in  diameter. 
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Oregon  Dredging  Cc's 
Property  Sold 
Tlif  property  of  the  Oregon  Dn 
c\>.    was    recently    transfered    to    the 
■    Dredging  Go.  Revenue  stamps 
on   thr   deed    indicate  the  sale  price  as 
$1  16,000.     The  record  of  the   transfer 
.in  escrow  agreemi  at  between 
the  two  companies.    The  property  con- 
sist- of  a  gold  dredge  on  Clark  creek, 
a     tributary     of     Burnt     River,     near 
Bridgeport,  Ore.     The  Oregon   Dredg- 
operated  for  a  number  of  years 
under  the  management  of  W.  T.  Tanner. 
The  Superior  company  recently  held  a 


stockholders'  meeting  at   Baker,  but  no 
formal  statement  as  t<>  plan-  was  made. 


Colorado  River  Commission 
To  Meet 

Herbert  Hoover  Secretary  Oi 
merce,  expects  to  call  a  meeting  of  the 
Colorado  River  Commission  on  Jan.  26. 
The  meeting  will  bo  held  in  Washing- 
ton. Later  it  is  the  intention  of  the 
commission  to  hold  hearings  in  the 
Southwest.  At  the  Washington  meet- 
ing a  general  plan  of  procedure  will  be 
agreed  upon  and  limits  placed  on  the 
scope  of  the  work  to  be  done. 


Baker  Minis  (  ...  Cul  I.  isl  Chance 
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wide  exposed.     This  confirms  thi 
ion  of  the  engineers  and  geologists  that 
the  gold  veins  of  the   Cornucopia   dis- 
trict are  of  the  deep-seated  type. 


News  From  Washington 


By   PAUL  WOOTON 
Special  Correspondent 


War  Minerals  Relief  Claimants 
Hard  To  Find 

Many  Fail  To  Answer  Notices  Advising 

Them  Legislation  Has 

Been  Liberalized 

Great  difficulty  is  being  experienced 
by  the  War  Minerals  Relief  Commis- 
sion in  finding  claimants.  A  consider- 
able percentage  of  the  notices  sent  out, 
advising  them  of  the  liberalization  of 
the  law  and  conditions  under  which  a 
rehearing  of  claims  may  be  had,  have 
been  returned,  due  to  change  in  the 
claimant's  address.  Only  a  few  of  the 
fifty  claimants  who  were  disbarred 
originally  by  the  fact  that  their  claims 
were  not  received  within  the  time  limit 
have  been  found.  More  than  two  years 
have  passed  since  the  commission  has 
had  any  contact  with  these  claimants, 
and  now  that  their  claims  have  been  ad- 
mitted to  consideration,  the  War  Min- 
erals Relief  Commissioner  is  anxious  to 
obtain  the  present  address  of  the  miners 
who  submitted  the  claims. 

A  hearing  was  conducted  before  the 
War  Minerals  Relief  Commissioner  on 
Jan.  6  and  7  on  the  claim  of  George  H. 
Crosby  and  of  the  Whitmarsh  Mining 
Co.,  of  which  Mr.  Crosby  is  the  presi- 
dent. The  aggregate  of  the  amounts 
claimed  in  these  two  cases  is  $385,818. 
John  Lind  made  the  principal  argument 
for  Mr.  Crosby. 

War  Minerals  Relief  Commissioner 
Robinson  concurs  in  the  conclusion  of 
the  former  commission  that  the  ex- 
pense of  prospecting  is  not  a  proper 
item  to  include  in  a  relief  claim  and 
that  only  expense  incurred  after  dis- 
covery can  be  considered.  Appeals 
have  been  taken  on  this  particular 
point,  however,  and  the  Secretary  of  the 
Interior  will  be  asked  to  rule  on  it. 

As  the  activities  of  the  War  Minerals 
Relief  Commission  are  now  largely 
legal,  rather  than  engineering,  the  com- 
missioner is  reporting  directly  to  the 
Secretary  of  the  Interior.  The  Bureau 
of  Mines  now  has  no  formal  relation- 
ship with  the  administration  of  the  War 
Minerals  Relief  Act. 


Permanent  Tariff  Bill  Likely 

To  Be  Reported  Soon 

Senate  Committee  May  Succeed  by  End 

of   January — Some   Leaders 

Against  Measure 

Unquestionably  an  earnest  effort  is 
being  made  by  the  Finance  Committee 
of  the  Senate  to  report  out  the  traiff 
bill  at  the  earliest  moment.  Some  of 
the  Republican  leaders,  however,  con- 
tinue to  be  of  the  opinion  that  this  is 
no  time  to  attempt  a  permanent  revi- 
sion of  the  tariff  and  prefer  to  see  the 
bill  delayed  still  further. 

The  probabilities  seem  to  be  that  the 
committee  will  be  allowed  to  have  its 
way,  and  that  it  will  report  out  a  bill 
before  the  end  of  January.  Though  it 
is  known  that  there  will  be  materia' 
changes  in  the  House  bill,  including  a 
material  reduction  in  the  level  of  most 
rates,  no  definite  information  as  to  its 
plans  has  gone  out  from  the  committee. 
The  committee  is  supporting  American 
valuation,  but  it  is  apparent  that  it  is 
beset  with  uncertainties  as  to  the  pos- 
sibility of  making  a  practical  applica- 
tion of  that  plan.  ■ 

Consideration  of  the  tariff  on  the 
floor  of  the  Senate  is  certain  to  be  more 
extended  than  usual.  It  is  true  that 
the  Republicans  have  a  majority  of 
twenty-four  in  the  Senate,  but  views  on 
the  tariff  are  much  less  partisan  than 
they  were  when  the  Payne-Aldrich 
measure  was  enacted. 


Hard  Money  Would  Improve 
Currency  Situation 

In  the  light  of  the  stabilizing  effect 
of  the  use  of  gold  and  silver  coin  in 
Mexico  as  the  sole  circulating  money, 
some  economists  in  Washington  are  of 
the  opinion  that  several  European  coun- 
tries wrould  improve  their  currency 
situations  were  they  to  do  likewise. 
There  also  are  some  who  believe  im- 
portant benefits  would  follow  the  more 
extended  use  of  gold  and  silver,  par- 
ticularly gold,  as  circulating  mediums, 
even  in  the  United  States. 


Mining  Dependent  on  Exports, 

Smith  Points  Out 

Capacity  of  Country's  Mines  Greatly  in 

Excess     of     1921     Production — 

Petroleum  a  Shrinking  Asset 

That  the  mining  industry  is  depend- 
ent to  a  material  extent  upon  exports 
is  pointed  out  by  Dr.  George  Otis 
Smith,  Director  of  the  U.  S.  Geological 
Survey.  Accurate  calculations  which 
have  been  made  from  the  Survey's  sta- 
tistics show  that  the  capacity  of  the 
coal  mines  of  the  country  is  nearly  one- 
third  larger  than  the  peak  of  war  pro- 
duction and  is  nearly  double  the  1921 
output.  The  capacity  of  the  country's 
copper  mines  is  approximately  equal  to 
peak  production,  but  is  five  times  the 
1921  output.  The  capacity  of  the  iron 
mines  of  the  country  equals  the  blast- 
furnace capacity.  It  is  double  the  peak 
production  and  is  five  times  greater 
than  the  1921  output.  The  capacity  of 
the  country's  zinc  mines  is  well  above 
the  maximum  requirements  ever  placed 
upon  them.  The  retort  capacity  is  20 
to  40  per  cent  above  peak  production 
and  from  three  to  four  times  the  1921 
output.  In  a  recent  public  address.  Dr. 
Smith  made  this  statement: 

"A  measure  of  the  rapidly  increasing 
drafts  we  are  making  on  our  mineral 
balances  in  Nature's  treasury  is  afforded 
by  the  fact  that  in  the  last  fifteen  years 
we  have  mined  and  smelted  more  lead 
than  in  nearly  two  centuries  before;  in 
the  last  thirteen  years  we  have  mined 
more  coal  and  in  the  last  eleven  years 
more  iron  ore  than  in  the  whole  of  the 
century  and  more  before;  in  the  last 
nine  years  more  copper  than  in  the 
sixty-seven  years  before;  and  in  the 
same  nine  years  more  zinc  than  in  the 
fifty-four  years  since  zinc  mining  began 
in  the  United  States.  Most  thought- 
provoking,  however,  is  the  fact  that  our 
country  has  produced  more  petroleum 
since  the  outbreak  of  the  World  War 
than  in  all  the  years  before  August, 
1914.  In  terms  of  these  seven  and  one- 
half  eventful  years  American  petroleum 
is  truly  a  shrinking  asset." 
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London  Letter 

Bwana   H'Kubwa  Capital  To  Be  Beor- 

ganiied  —  Burma  Corporatioii's 

Plana  HeW  Op — Capo  topper 

Reports  Lobs 

B\   \V.  A.  DOHAN 
London.  Dot-.  30— The  Bwana  M'Kubwa 
Mining  Co.,  which  has  been  in 
nans  years  ana  lias  never 

made  much  return  to  the  shareholders, 
is   about   to   enter  upon  a  new    p 

nething,  in  fact,  which  promises 
to  be  profitable  to  those  who 
have  risked  their  capital  in  the  under- 
taking. A.  B.  Emery,  who  had  much 
experience  at  the  Messina  copper  mine, 
in  the  Transvaal,  was  recently  em- 
ployed by  an  influential  group  to  ex- 
amine the  Bwana  M'Kubwa,  and  he  has 
made  a  satisfactory  report.  In  brief, 
•.hat  the  primary  ore  is  of  deep- 
seated  origin;  that  the  tonnage  of  ore 
estimated  and  classed  as  assured  and 
reasonably  to  be  expected  down  to  only 
level  is  3,000,000.  He  assumes, 
further,  that  1,000,000  tons  will  be  de- 
veloped for  each  150  ft.  in  depth  below 
that  level;  the  average  grade  is  4  per 
cent  copper. 

Minerals  Separation  has  installed  a 
plant  at  the  property,  and  has  obtained 
highly  favorable  results,  and  Mr.  Emery 
has  had  checks  made  confirming  the 
previous  results.  The  Minerals  Separa- 
tion people  apparently  are  strong  be- 
lievers in  the  future  of  the  mine,  for 
they  are  supporting  the  scheme  for  the 
reorganization  of  the  capital.  Share- 
holders are  rather  drastically  treated, 
as  for  each  fully  paid  share  of  10s.  each 
now  held,  they  are  to  receive  one  share 
of  5s.  each,  credited  with  2s.  6d.  paid, 
the  new  capital  being  £400,000. 

It  does  not  yet  appear  that  the  Burma 
Corporation  has  derived  much  benefit 
from  transferring  its  head  office  from 
London  to  Rangoon,  though  doubtless 
this  is  in  part  due  to  the  fall  in  the 
price  of  metals.  In  1919,  the  intention 
was  to  build  a  new  smelter  and  refinery 
capable  of  producing  60,000  tons  of 
refined  lead  and  6,000,000  oz.  of  silver 
annually,  as  well  as  to  provide  for  the 
development  of  the  Xamma  coal  field. 
Owing  to  the  financial  slump,  the  board 
had  been  under  the  necessity  of  bor- 
rowing from  the  bank,  and  to  conserve 
funds,  the  zinc  works  in  India  were 
closed,  the  erection  of  the  smelter  is  un- 
completed, and  the  development  of  the 
Namma  coal  field  is  postponed.  At 
June  30,  the  ore  reserves  were  esti- 
mated to  be  4,369,686  tons,  of  an  aver- 
age grade  of  23  oz.  silver,  25.1  per  cent, 
lead,  and  5  7.6  per  cent,  zinc,  the  figures 
including  335,681  tons  of  copper  ore 
assaying   11   per  cent. 

It  is  by  no  means  a  cheerful  report 
that  the  directors  of  the  Cape   Copper 


Co.  have  presented  to  their  share- 
holders for  the  twelve  months  ended 
Aug,  SI.  The  company  went  to  Kakha 
Hills,  in  India,  with  great  hopes,  which 
have  been  disappointed  so  far.  There 
is  a  deficiency  for  the  year  of  no  less 
than  £184,535,  the  total  debit  to  profit 
ng  £373,975.  This  disastrous 
result  is  attributed  to  loss  on  realization 
and  revaluation  of  copper  stocks,  to 
heavy  charges  for  interest,  and  to  break- 
downs in  the  power  and  other  plant.  No 
development  was  done  at  Rakha  Hills 
during  the  period,  and  the  ore  reserves 
are  estimated  at  297,575  tons  of  3.74 
per  cent  copper,  and  31,576  probable 
tons  of  2.34  per  cent  copper.  The  bal- 
ance sheet  is  far  from  healthy.  In- 
vestments stand  in  the  books  at  £103,- 
243,  but  the  market  valuation  is  only 
£72,681,  and  these  investments  are 
pledged  to  the  bankers,  whose  advances, 
with  interest,  amount  to  £334,956. 

KOREA 

Oriental  Consolidated  Finds  Labor 
Scarce  and  Unruly 

Lnsankinko  — The  Oriental  Consoli- 
dated Mining  Co.  obtained  $102,000 
from  its  December  cleanup.  That  for 
November  was  $101,946.03.  Tonnage 
milled  in  November  was  17,816.  The 
Tabowie  mill  tonnage  was  lower  than 
before,  because  there  is  so  much  waste 
to  handle  from  the  new  shaft  crosscuts 
and  raises  that  it  is  impossible  to  fur- 
nish full  tonnage  for  the  mill. 

The  Taracol  cyanide  plant  treated 
2,042  tons  of  concentrate  worth  $53,- 
125.46  and  secured  $48,465.66  in  bullion, 
an  extraction  of  91.2  per  cent.  The  ex- 
traction is  always  good  during  cold 
weather.  The  mills  are  being  run  on 
steam  power.  Labor  continues  scarce. 
Those  who  do  work  are  unruly. 

SPAIN 

Conditions  Better  in  Mining  Industry 

The  mining  and  metallurgical  indus- 
tries in  Spain  are  improving  to  a  slight 
extent,  according  to  the  Department  of 
Commerce.  Coal  strikes  in  northern 
Spain  have  been  abandoned  by  the 
miners  involved  without  securing  the 
concessions  desired.  The  iron  mines 
of  Bilbao  have  experienced  a  resump- 
tion of  activities  due  to  the  securing  of 
contracts  for  2,000,000  tons  of  ore  for 
the  export  market  during  the  coming 
year.  Increasing  cost  of  living  and 
falling  wages  have  aggravated  indus- 
trial unrest. 

BURMA 

Namtu — The  Burma  Corporation's 
lead  production  for  November  was 
3,899  tons  gross:  refined  lead  produc- 
tion 2,922  tons:  refined  silver  production 
approximately  354,850  oz. 


AUSTRALIA 
Queensland 

Mount  Morgan  Men  Still  Idle— Tin 
Mining  in  Progress — Sapphire 
Selling  Agreement  Canceled 
Brisbane,  Nov.  28— The  Mount  Morgan 
men  have  followed  the  advice  of  their 
leaders  and  refused  to  resume  work 
under  the  20  per  cent  reduction  of 
wages  awarded  by  the  Arbitration 
Court,  and  the  mine  remains  idle. 
Union  leaders  are  trying  to  find  work 
for  some  of  the  men  elsewhere,  but 
have  not  met  with  much  success.  The 
men,  who  are  out  of  work  and  refuse 
to  return  to  their  jobs  except  at  a  wage 
which  there  is  no  possibility  of  the 
industry  being  able  to  pay,  are  receiv- 
ing government  allowances  for  food  as 
well  as  a  small  dole  contributed  by 
other  unionists.  There  are  bitter  com- 
plaints about  the  insignificance  of  this 
latter  contribution,  but  the  men  are 
still  standing  out  "on  principle,"  which 
means  no  reduction  of  wages  either  at 
Mount    Morgan    or    anywhere    else. 

It  is  unfortunate  for  Queensland  that 
the  many  hundreds  of  miners  who  are 
out  of  work  cannot  be  brought  to  see 
how  effectually  they  are  not  only 
"killing  the  goose  that  lays  the  golden 
egg"  at  Mount  Morgan,  but  have 
strangled  the  copper-mining  industry 
of  the  state  also.  Though  the  Mount 
Morgan  men  will  not  work  even  at 
the  wage  fixed  by  the  arbitration 
tribunal,  the  Cloncurry  mining  and 
smelting  companies  say  it  is  quite-  im- 
possible for  them  to  resume  operations 
at  the  rate  awarded  by  that  tribunal 
for  the  Cloncurry  district.  The  mini- 
mum wage  for  a  laborer  in  that  district 
is  17s.  6d.  per  day,  or  4s.  more  than 
that  fixed  for  Mount  Morgan,  which  is 
a  gold  as  well  as  a  copper  mine.  No 
mine  in  the  commonwealth  that  only 
produces  copper  could  pay  the  Clon- 
curry wage  at  the  present  time,  much 
less  the  Cloncurry  mines,  which  are 
more  than  500  miles  from  port,  but  on 
every  hand  one  hears  of  the  fixed  de- 
termination of  all  trade  unions  to  ac- 
cept "no   reduction." 

What  this  is  leading  to  is  being 
strikingly  exemplified  in  the  iron  and 
steel  trade.  No  part  of  the  loan  re- 
cently obtained  by  the  Queensland  gov- 
ernment from  New  York  can  be  devoted 
to  the  proposed  iron  and  steel  works 
at  Bowen,  but  even  if  that  were  pos- 
sible, it  would  be  difficult  to  persuade 
the  public  that  it  would  be  wise  to 
start  those  works  at  the  present  junc- 
ture. Owing  to  a  scarcity  of  orders, 
the  big  works  of  the  Broken  Hill  com- 
pany at  Newcastle,  in  New  South 
Wales,  are  curtailing  operations,  and 
smaller  concerns  in  the  same  industry 
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in  that   state  announce  their  intention  '  VNADA  go  partlj  to  Trail  and 

etelyclo  ingdown.    The  reason  British  Columbia  Idaho,  foi 

for  this  is  that  imported  iron  and  steel  Nelson      i  ■ 

is  cutting  oui  the  locallj    manufactured  Silversmith  Mines  Starts  Operations  at  , 

product    It  is  asserted  thai  wages  are  N'"    Concentrator  ,,    f[11.   „,,„„.   lnil,,   ,,,,,. 

much    lower,    both    in    America    and  ,rii|    (ln.   nan)j]ed    in    1921    at    the    L'' • 

Great  Britain,  than  in  Australia,  where  smelter  o£  the  consolidated  Mining  &  Victoria     \    W     Bi 

*ev  :"v  said  '"  >"■  ""'  l»fe*est  in  the  Smelting     Co     ,,,-    Canada,    Ud.,    ws 

world,  and   thai    iron  and   steel    in   th<  ].,||,:                      ,     ioo.OOO  tons,  mak-  Jim   Zinc    Mines,    Ltd.,   whosi 

former  countries,  in  spite  of  a  protective  ing   ,(    ,                   fd    |cil    thl.   ,iuantitv  were  transfem 

tariff,   can    be    manufactured    and   sent  ,lt~„,.,,,'.rial   put  through   the   furnaces.  oi     Winnipeg,     uu                          under 

to   Australia   at  a   lower  c.st   than   it  ,  iu  meta]  priceg   however,  made  a  di  bruary, 

can  be  produced  for  here.  t.lini,    |n   (lu,   vallK.   uf   t)u.   output,   aa  has  secured  a  ninety-day  option  upon 

A  small  company  operating  the  Tyr-  compared  with  tlu,  preCeding  year,  the  the   property,  which  is  Bitus 

connell    mine,    on    the    old    Hodgkuison  figurea  being  $6,694,865  and  $7,326,925,  Slocan,    and     if    the                            apital 

gold    field,    in    North    Queensland,    has  lvs|K.(.tlv,.iy      T|K,rt.  was   10o  per  cent  can    be   obtained,    plans    to   organize   a 

lately  declared   its   first   dividend.     This  lni|v.lM.   |n    [ea(J   (lUlpu,   t.ompared  with  new  company  to  be  known  as  th( 

field  has   been    worked    for  over   forty  192Q    44  per  cent  incroase  in  zinCi  20  Lucky  Jim    Mines,   Ltd.,  capitalized   at 

years,  and  the  "oldest  inhabitant"  does  per   cent    jncr(.aso    „,    gold    and    7    per  $500,000.       Senator     McMi 

not  remember  a  company  operating  at  cent  increase  in  silv(>1.     Copper  showed  number    associated    with    him     in    the 

this   camp    having    ever   before   paid    a  a  decline  of  about  25  per  cent.     Com-  mortgage  will  be  interested  in  th< 

dividend,  though  small  individual  opera-  ative   figures   as    to   output   for  the  company,     if    formed.      The    property, 

tions  in  shallow  ground  ofted  paid  well  ^  yearg  arp  as  follow,.  Nvnicn  bas  at  different  times  in  the  past 

years  ago.  been    noted    for    a    remarkable    high- 

Despite  the  low  price  of  tin,  there  is  1920               1921  Krad(,    zjn(.    production,    is    extensively 

still  considerable  tin  mining  in  Queens-    Gold,  oz 42,636            51,037  developed,   and    is   regarded    as    having 

land.      This    is    mostly    done    by    small     Silver,  oz 1,097,930        1.173,890  a    future,     under    favorable    conditions 

parties  of  men  who  possess  their  own     Copper,  lb 4,501,594       3,556,517  'n]  managemeni 

-shows."     At  the  richer  mines  the  ore    Lead,   lb 26,474,652     57,051,110  "                             White 

raised  is  at  once  disposed oi  at  a  profit     Zinc.  ,b 36,995,394     53,131,270  J^-TheNo.  M^rfttjWtata 

but  in  some  projects  of  lower  grade  it  The    bulk    of    the    smelter's    tonnage  deanin„      out      and      retimbering      by 
is  being  held  awaiting  a  better  market.  WM           Hed   by  the  company>s   mines.  leaserAvith  a  view  to  mining  any  ore 
In  others  just  enough  is  sold  to  provide  of   the   total   of   406>000   ton8    for    the  ^    «                     operations  during  the 
the    miners    with    "tucker,      the     rest  399>196    came    from    this    source.  ^  tfte                     "         mine      Leasin}r 
being    held    for   better    times.      In    the  None     of    the                ny     mines     were  ^X,,,  ha/e  hitherto  been  confined 
Herberton  district,  inland  from   Cairns  ated    on    company    account    except  ^fj"         th     k(Wer 
and  one  of  the  oldest  tin-mmmg  centers  the    Sullivan    and    RoSsland    properties.  S 
in   the    state,   this    class    of    mining    is  The    supposition    is    that    the    bulk    of  Ontario 
still  much  in  evidence,  and  during  the  h     39g  19g  tong  came  {rom  the   Sulli.  Properties    Delav    Cut- 
past    quarter   y  elded    180    tons    of    tin  van>  ]n  £agt  Kootenay.     This  material  h^'^geslVorXure  Proceeding 
oxide,  valued  at  over  £16  000      On  the  ig  &  highly  complex  ore,  carrying  silver,  \ '^    North  Crown  porcupine 
Kangaroo  Hills  field,  north  of  Towns-  lead     and    zinc      The    Rossland    mines,  ^ 

ville,  on  which  the  now  famous  Sardine  with    values    in    goid    and    silver,    fur-  Cobalt  —  The    annual    report    of   the 

tin  mine  is   situated,  there  was  in  the  nished  a  part  of  the  company  tonnage,  Coniagas   for   the    year   ended   Oct.   31, 

same  period  a  yield  of  137  tons  of  tin,  and  thg  increased  goid  output  indicates  last,   shows   the  company  treated   113,- 

worth  £11,500.     In  the  Stanthorpe  dis-  theh.  operation  at  a  slightly  increased  279   tons,    averaging    11.3   oz.   per   ton, 

trict,  in  the  extreme  south,  where  four  capacity    in    192i    as    compared    with  and    recovered    1,305,515    oz.    which    is 

dredges    are    at    work,    the    production  lg.70  considerably  greater  than  for  the  three 

of  alluvial  tin  was  worth  about  £2,500;  Qf'  the  tonnage  received  from   inde-  previous  years.     Costs  were  33.5c.  per 

and   the   Cooktown   district,  in  the  far  dent   shippers,   totaling   9,286,   more  oz.,   compared    with    49c     the   previous 

north,  with  the  aid  of  hydraulic  sluic-  h            thh,d   came  from   the   gtate   of  year,   and   an   average   during :   the   life 

ing.  made  an  output  of  tin  worth  £3,000,  Washmgton,    the    receipts    from    there  of  the  mine  of  19.73c   a n  oz     The  profit 

notwithstanding    a    scarcity    of    water  3,888    tons.      Nearlv    all    of   this  amounted    to    $400,000       The    financial 

customary  at  this   season.     Of  course,  *      '        Renublic           "       The  eom.  statement    shows    quick    assets    of    $1,- 

these    returns   are   low   compared    with  ™™  JZributln  of  Stocan   Sworth  500,000.     Ore   broken   on   the   stalls    is 

those    of   the   same   districts   when    tin  ^nHedTC»rdp»„  Strict wa ^2  785  tons  °ver  100'000  tons-     Total  Production  V' 

values    were    about   £200   per    ton     but  «*d   ^sf  Koott  indTpLd'St   Z'  }?*    '' J-*0-000    °*>    "*    ^^ 

of  this  branch  of  mining  in  Queensland,  fr/Vorto^is    a"d   Nelson  and'  W  w  that  »  wil1  not  COnsider  the  resumPt,on 

as  is  almost  the  situation  with  copper.  'an,d'  80*  tons'  *"d   ™son  and  ATT°W  of  operations  before  next  spring. 

The  amended  agreement  with  Messrs.  Lakes  dlstllcts  1U  t0nS-  The  winze  at  the  Violet  property,  of 

Rubin  Bros.,  of  Paris,  for  the  market-  Sandon— The   first   of   the   year   was  the   La  Rose,   has   reached   a   depth   ot 

ing   of   Queensland   sapphires,   has   not  marked     by    the     starting     of    milling  600     ft.,     and     crosseutting    has     been 

been   ratified  by  the  government  after  operations   at  the  new   mill   of   Silver-  started.    On  the  530  level  above,  an  ore 

all.      The   miners    bv    ballot   agreed   to  smith  Mines,  Ltd.,  at  this  place.    Silver-  shoot,  averaging  33  oz.  to  the  ton.  was 

the  main  terms  of  this  contract,  though  smith's     operation    is     practically    the  developed  over  a  length  of  225  ft. 

bv  only  a  small  majority,  but  the  firm  first    milling     activity     in    the     Slocan  No  ore  was  shipped  from  Cobalt  dur- 

asked   that    a    limit   be    placed    on    the  within    a    year,   a    period    of   inactivity  in  the  week  ended  Dec.  31. 

quantity  of  gems  they  might  be  called  without    a    parallel    in    the    history    of  Kirkland  Lake — Kirkland  mines  have 

upon  to  take.     The  Minister  for  Mines  the     district.       Ore     reserves     at     the  not  yet  followed  the  action  of  the  Por- 

refused  to  agree  to  this  limitation,  and  Silversmith     mine     are     estimated     as  cupine  companies  in  making  a  general 

the  project  has  fallen   through.     There  sufficient    to    maintain    operation    on    a  reduction    in    wages,    but    it    is    antic, 

is  therefore  now  open  buying  and  sell-  considerable    scale    for   from    four    to  pated  that  they  will  do  so  very  shortly, 

ing  on  the  Anakie  field,  as  before  the  five   years.     It   is  expected   that   about  Plenty  of  good  men  are  available,  and, 

first    agreement   made   with    the    Paris  eighty  men  will  be  employed  in  general  as  the  new  scale  in  Porcupine  is  above 

firm  came  into  operation  last  January,  operations   from   now  on.     Output   will  the  Cobalt  scale,  there  is  now  no  partic- 
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son   why   Kirkland   should   not 

suit. 

that  the  Took  Hughes  is 

ately    160    tons    per 

day.  and  that  profits  are  running  close 

thousand  dollars  a  day. 

high-grade  ore  is  being  taken 

from   the  shoot  recently  found  on   the 

the    Kirkland    Lake    Gold 

Mining 

indication    of  the   manner    in 
which  the   Kirkland  camp   is  pi 

is  understood  that  the  consump- 
tion of  explosives  increased  80  per 
cent  during  1921. 

Porcupine — In  an  address  before  the 
American  Association  for  the  Advance- 
ment of  Science,  A.  F.  Brigham,  man- 
ager of  the  Hollinger,  stated  that  this 
mine  was  producing  gold  at  the  rate 
of  $11,000,000  a  year.  This  means  that 
eight  northern  Ontario  mines  are  now 
producing  at  the  rate  of  approximately 
$20,000,000  a  year.  When  the  power 
difficulty  in  Porcupine  is  finally  settled, 
it  will  be  found  that  this  rate  will  be 
considerably  exceeded. 

The  Vipond  should  realize  $71,000 
from  the  sale  of  its  treasury  stock,  but 
its  debts  amount  to  $12,000  and  it  will 
cost  $9,000  to  unwater  and  put  the 
plant  in  shape.  The  company  will  have 
$50,000  available  for  new  work. 

The  Trusts  &  Guarantee  Corporation, 
Ltd.  have  taken  foreclosure  proceedings 
against  the  North  Crown  Porcupine 
Mines,  Ltd.,  claiming  $200,000  princi- 
pal and  $4,871  interest,  and  four  parcels 
of  land  aggregating  160  acres  in  Por- 
cupine. The  land  comprises  the  Por- 
cupine Crown  and  the  Thompson-Krist 
mines.  This  action  arose  out  of  the 
failure  of  the  Thompson-Krist  com- 
pany to  put  up  money  with  the  Por- 
cupine Crown  for  development. 

OREGON 

Gold  Hill  District  in  Southwestern 

Section  Active 

Gold  Hill— The  Gold  Ridge  gold  mine 
three  miles  south  of  Gold  Hill,  which 
began  operating  a  5-stamp  mill  early 
last  summer  has  been  making  mill  runs 
ranging  from  $1,500  to  $1,700  weekly 
on  a  10-hour  shift.  The  company 
started  running  day  and  night  Jan  1. 

Two  miles  north  of  the  Gold  Ridge 
is  the  Millionaire  gold  mine,  which  was 
reopened  last  year  at  an  expense  of 
$100,000.  It  is  an  old  time  producer 
which  was  idle  nearly  20  years.  The 
present  work  consists  of  a  new  200-ft. 
shaft  and  a  new  level  drifting  both 
ways  on  the  vein.  The  mill  equip- 
ment, which  is  reducing  the  ore 
from  the  new  works  and  old  dumps, 
consists  of  two  1,500-lb.  Nissen  stamps, 
rock  crushers,  amalgamating  plates, 
and  concentrating  table,  all  driven  with 
electric  power. 

One  mile  below  the  Gold  Ridge  mine 
is  the  Centennial  placer  diggings, 
which  have  been  re-equipped  at  an  ex- 
pense of  $110,000.  The  present  equip- 
ment consists  of  a  drag-type  dredge. 

One  mile  east  of  the  Gold  Ridge  the 
Revenue  "pocket"  mine  is  being  re- 
opened. 
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Davis-Dalj     ^waiting    Better  Smelting 

Rates     Bast  Butte  Cutting  Wages 

Jan.  16  With  Other  Companies 

Bn  A.  B.  Keith 

Butte — Experienced  miners  have  been 
so  badly  scattered  by  the  prolonged 
shutdown  that  any  material  increase 
in  production  in  the  near  future  is 
regarded  as  out  of  the  question  by  the 
Anaconda  Copper  Mining  Co.  The  pres- 
ent surplus  of  copper  will  undergo  a 
considerable  shrinkage  before  Ana- 
conda's resumption  of  operations,  sched- 
or  Jan.  16,  will  have  a  telling 
effect,  it  is  believed. 

Anaconda    has   persisted   in   a   policy 


ing  producer  of  fertilizer  in  the  country. 

The  arsenic  plant  at  the  Washoe 
works  was  started  some  time  ago  as 
was  the  zinc  works  at  Great  Falls,  and 
the  Washoe  smelter  will  get  under  way 
on  a  curtailed  hasis  as  soon  as  pos- 
sible. Butte  &  Superior  has  started 
shipments  of  zinc  concentrates  to  the 
Anaconda's  electrolytic  plant  at  Great 
Falls.  The  Anaconda  is  reported  prac- 
tically hare  of  zinc  metal  stocks  and 
it  plans  immediate  resumption  of  zinc 
production  up  to  6,000,000  to  7,000,000 
lh.  monthly. 

The  Davis-Daly  Copper  Co.  will  re- 
sume production  just  as  soon  as  it  is 
given  what  it  considers  to  be  fail- 
smelting  rates.  With  East  Butte  lop- 
ping off  50c.  a  shift  beginning  Jan.  16 
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of  generally  holding  aloof  from  sell- 
ing its  copper  at  sacrifice  prices  and 
when  the  metal  market  has  again  re- 
gained its  feet  the  company  will  be 
found  offering  its  metal  at  somewhere 
in  the  neighborhood  of  what  it  cost 
to  produce  it.  It  showed  assets  amount- 
ing to  approximately  $68,000,000,  con- 
sisting principally  of  unsold  metal  as 
of  Dec.  31,  1921. 

The  advantages  which  lie  in  the 
direction  of  merchandising,  it  is  said, 
first  became  apparent  to  the  Anaconda 
company  in  connection  with  its  Chi- 
cago white  lead  plant.  From  this  cue 
the  definite  formulation  of  the  idea  to 
branch  out  in  all  the  manufacturing 
lines  which  follow  in  the  wake  of  the 
metals  and  minerals  which  it  produces 
has  resulted. 

Copper  shingles  and  its  brass  manu- 
facturing plans  temporarily  have 
shaded  the  Anaconda  company's  fertil- 
izer program.  Unless  Henry  Ford's 
Muscle  Shoals  plans  reach  fruition 
along  the  popularly  supposed  lines, 
Anaconda  in  time  will  become  the  lead- 


and  securing  a  reduction  of  $2  per  ton 
of  coke  there  is  a  possibility  of  it  being 
able  to  offer  the  Davis-Daly  better 
terms.  The  Anaconda  also  shortly  will 
be  starting  its  smelters  and  relief  is 
looked  for  in  this  direction. 


The  four  mines  of  the  Anaconda  Cop- 
per Mining  Co.,  at  which  operations 
will  be  resumed  on  Jan.  16  are  the 
Badger  State,  Leonard,  Mountain  View 
and  Mountain  Consolidated,  according 
to  a  report  from  Butte.  The  New  York 
office  said,  however,  that  all  the  prop- 
erties were  in  about  the  same  condi- 
tion and  that  those  to  resume  might 
be  other  than   the  ones  named. 

WASHINGTON 

First   Thought   Mine   May   Have 

New  Concentrator 

Orient — Interesting  developments  are 

expected  this  year  at  the  First  Thought 

mine,   near   Orient,   which    is   credited 

with   a   notable   production   of   gold    in 

the  past.     It  is  possible  that  a  mill  will 

he  built. 
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UTAH 

Holiday    Period  tuts   Shipments    From 

Tintic    and     Park    City     Districts 
(From   Our  BptCtal  COTTttpOndtnt) 

Eureka— Shipments  for  the  week 
ended  Dec.  •"•!  amounted  to  MO  cars, 
as  compared  with  H>t>  cars  the  week 
preceding.  The  holiday  intermission 
was  responsible  tor  the  reduction. 
Shippers  were;  Tintic  Standard,  41 
cars;  Chief  Consolidated,  28;  Iron 
Blossom,  10;  Victoria,  10;  Eagle  & 
Bine  Boll,  6;  Swansea.  4;  Grand  Central, 
4;   Dragon,  3;   Colorado,  3;   Gemini,   1. 

Some  phenominally  rich  ore  has  been 
taken  from  the  new  strike  at  the  Iron 
Blossom.      A    car   shipped   by   a   lessee 


lie    Standard,    winch    ,lnr 

10  Bhipped 

g  ii-    null  and  keeping   up  the 

of  shipping  ores;  and   to   ship 

ments  of  fluxing  ore  from 

and    lion  King.     A    number   of    older 

properties  at  which  lossi  es  were  oper- 

i  ilver    i 

dated,    which    shipped    l..v- 

The  Eagle  &  Blue  Bell,  which  early  in 
the   year    reduced    its   working   forces, 

neverthi  ivi  unt   of 

itself.  i    of  the 

two  properties,  both  of  which  are  con- 
trolled by  tin  Bingham  Mines,  made 
shipments  almost  equal  to  those  of  the 
older  property. 


ANACONDA  COPPER  MINING  CO.' 

ran  700  to  760  oz.  silver,  and  is  ex- 
pected to  bring  about  $35,000. 

The  output  of  the  mines  in  the 
Tintic  district  in  1921  was  8,042  cars, 
or  approximately  381,995  tons,  as  com- 
pared with  7,397  cars  or  approximately 
351,357  tons  in  1920.  Tintic  is  a  silver 
district  producing  silver-lead  and  dry 
siliceous  ores.  Early  in  the  year  there 
was  a  curtailment  for  a  time  in  the 
output  of  dry  silver  ores,  as  the 
smelters  found  it  was  impossible  to 
take  too  large  a  tonnage  of  these  ores. 
This  was  due  to  suspension  by  a  number 
of  copper  smelters,  which  were  receiv- 
ing little  or  no  copper  ores  following 
the  curtailment  or  cessation  of  opera- 
tions by  most  copper  producing  mines 
(notably  the  Utah  Copper)  whose  ores 
supplied  the  necessary  fluxing  charge 
for  the  dry  silver  ores. 

A  new  process  for  the  treatment  of 
dry  silver  ores  was  worked  out  at  the 
Garfield  smelter  of  the  A.  S.  &  R., 
and  shipments  of  dry  silver  ore  from 
Tintic  were  resumed,  and  kept  up,  with 
the  exception  of  another  short  inter- 
mission toward  the  end  of  the  year, 
which  was  not  important.  The  heavier 
tonnage  is  due  to  increased   shipments 
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Toward  the  end  of  the  year  the 
Grand  Central  was  reopened  under  a 
new  plan.  A  large  number  of  leases 
have  been  let  here,  and  production  is 
increasing.  The  Chief  Consolidated 
began  operating  its  limestone  quarry 
during  the  year  and  shipped  the  mate- 
rial to  the  smelters  and  sugar  factories 
of  the  state.  This  company  also  ac- 
quired new  ground. 

Shippers  were:  Tintic  Standard, 
2,824  cars;  Chief  Consolidated,  1,887 
cars;  Dragon,  568;  Iron  King,  509; 
Eagle  &  Blue  Bell,  506;  Victoria,  472; 
Iron  Blossom,  453;  Swansea,  162;  Colo- 
rado, 137;  Centennial-Eureka,  114; 
Gemini,  90;  Grand  Central,  86;  Mam- 
moth, 71;  Bullion  Beck,  69;  Sunbeam, 
46;  Alaska,  27;  Gold  Chain,  26;  Empire 
Mines,  22;  Eureka  Hill,  20;  Eureka 
Mines,  17;  Tintic  Drain  Tunnel,  7;  Joe 
Bowers,  4;  Yankee,  4;  Ridge  &  Valley, 
3;  Eureka  Bullion,  3;  Little  May,  3 
Martha  Washington,  2;  Silver  Park,  1 
Showers,  2;  Primrose,  1;  Uncle  Sam,  1 
George  Castleton,  1;   Plutus,  1. 

Park  City — Shipments  for  week  ended 
Dec.  31  amounted  to  1,813  tons,  as 
compared  to  2,602,  the  lessened  output 
being  due  to  the  holiday  intermission. 


cio,  ami  Ontario, 

City    during     1921     i 

I     with 
I 
metal   prices  and   a  conlio 
tWO     oil 

and    one    of    the    smeltim 
which  a     suspension    of 

i  se     compaiii< 

ntal    in 
bringing  about  the  reduction.     A   new 

came  in  during  the  yi 
Park-Utah,  one  of  the  companies  con- 
trolled by  the  same  interests  as  the 
Judge,  Daly  and  Daly  West,  and 
shipping  under  the  head  of  the  Judge 
allied  companies.  The  list  of  shippers 
is  as  follows:  Judge  allied  companies, 
34,711  tons,  compared  with  41,571  tons 
in  1920;  Silver  King  Coalition,  26,556 
tons,  compared  with  25,829  tons  in 
1920;  Ontario,  21,092  tons,  compared 
with  25,929  tons  in  1920;  Naildriver, 
1,005  tons,  compared  with  3,078  tons 
in    1920;    and   New   Quincy,   50   tons. 

NEVADA 

Option  on  Middlemines  Taken  By  M.  R. 

Ward   and    Associates  —  Tonopah's 

Production  Over  $5,641,000  in  1921 

Virginia  City — An  option  has  been 
taken  upon  the  Middlemines  on  the 
Comstock  Lode  by  Dr.  M.  R.  Ward, 
president  of  the  Tonopah  Extension 
Mining  Co.,  and  associates.  Detailed 
examination  is   planned. 

Tonopah — The  Tonopah  Bonanza  has 
compiled  figures  showing  the  1921  pro- 
duction of  the  Tonopah  district  to  be 
340,924  tons  of  ore  with  a  gross  value 
of  $5,641,371.  Production  was  curtailed 
during  nearly  four  months  of  the  year 
due  to  walkout  of  miners  and  mill  men 
on  April  16  in  protest  against  wage 
reduction,  actual  work  not  being  re- 
sumed until  September.  The  tonnage 
handled  at  the  principal  properties  was 
as  follows:  Tonopah  Belmont  124,304 
tons,  West  End  75,000,  Tonopah  Ex- 
tension 78,325,  Tonopah  Mining  50,000, 
and  MacNamara  13,395. 

The  coroner's  jury  was  unable  to  de- 
finitely ascertain  the  cause  of  the  fire 
of  Dec.  23,  which  destroyed  the  "Big 
Ship"  boarding  house,  and  in  which 
three  miners  lost  their  lives  and  thir- 
teen were  injured.  Considerable  testi- 
mony was  heard  and  there  was  evidence 
tending  to  prove  the  fire  to  have  been 
of  incendiary  origin  but  the  evidence 
was  not  specific  enough  to  justify  a 
decision  to  that  effect.  The  general 
impression  remains,  however,  that  the 
fire  was  the  work  of  radicals  in  an  in- 
direct attempt  to  interfere  with  mining 
operations  in  this  district. 

Eureka — The  Uncle  Sam  Mining  Co. 
has  purchased  the  Hamburg  mine,  three 
miles  south  of  the  town  of  Eureka  and 
adjacent  to  the  Uncle  Sam  ground.  The 
Hamburg  is  an  old  mine,  long  ago  closed 
down  in  which  several  orebodies  were 
developed  to  a  depth  of  850  ft.  by  ver- 
tical shaft  and  laterals.    There  is  said  to 
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be  a  large  tonnage  of  ore  of  milling 

n    the   old    workings,   only    the 

shipping:  ore  having  been  extracted.  The 

innel  is  being  driven  to  a 

connection  with  the  old  workings  of  the 

I  ft.  yet  to  go. 

Hound    Mountain — The   plaCQl 

-  year  has  practically  ended,  and 
final   cleanup   by    the    Round    Mountain 
Mining  Co.  will  be  completed  in  Jan- 
Production    for   the   season   was 
-    _     000.        The     recent      heavy 
snow-   indicate  an  early  and  prosperous 
for     1922,       About     forty     lode 
are  beimr  operated  in  the  Round 
Mountain   district,   the   ore   being   ship- 
'he  mill  of  the  Round  Mountain 
Mining  Co.     Although  no  lode  mining 
is   being  done  at  present  on  company 
account  it  is  likely  that  work  will  soon 
-•.ed  on  promising  veins  exposed 
during   the   season's   placer   operations. 


sum  of  $200,000  and  that  the  place 
chosen  for  the  dam  is  an  improper  one, 
where    no     sate    structure    of    the    sort 

could  be  erected,  strong  local  demand 
is  urging  immediate  construction  of  the 
dam.  On  Jan.  3  a  large  part  of  the 
suburbs  of  this  city,  including 
a  part  of  the  Capitol  grounds,  was  in- 
undated by  the  discharge  of  Cave  creek, 
which  debouches  upon  the  plain  about 
twelve  miles  north  of  the  city. 

The  Dos  Cabezas  Cold  Ridge  Mining 
Co.  has  been  sued  in  Tucson  by  J.  H. 
Huntsman,  its  president,  who  alleges 
Indebtedness  of  $.'57,000,  mainly  on  notes 
alleged  due  and  payable.  M.  J.  Kiley 
has  been  appointed  receiver  for  the 
Schuylkill   Mining  Co.,  at  Chloride. 

Ajo  The  Black  Prince  Mine,  forty- 
three  miles  east  of  Ajo,  is  being  (level- 
oped  by  the  Ajo  Mines  Corporation, 
mainly  composed  of  Douglas  and  Bisbee 
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W  ork     Stopped     at     Zonia     Property — 
Amalgamated     Copper     Mines     Co. 
\nswers  Condemnation  Suit — 
Copper  Queen  Mill  Nearly- 
Ready 

By  James  H.  McClintock 

Phoenix — Operations  have  been  sus- 
pended on  the  Zonia  copper  property, 
near  Kirkland,  permitting  the  assump- 
tion that  sufficient  ore  has  not  been 
found  to  justify  further  expenditures. 
Deep  exploration  by  shaft  and  tunnel- 
ing has  been  pushed  for  the  last  eighteen 
months.  P.  G.  Spilsbury  was  engineer 
in  charge.  It  is  understood  that  the 
work  was  backed  by  interests  identified 
with  the  Inspiration  Consolidated  Cop- 
In  the  local  Superior  Court,  the  Amal- 
gamated Copper  Mines  Co.  has  filed 
answer  to  a  condemnation  suit  against 
it,  seeking  entry  upon  its  lands  for  the 
purpose  of  constructing  a  dam  across 
reek,  to  hold  water  and  thus  se- 
cure protection  for  western  suburbs  of 
Phoenix,  including  the  Capitol  grounds. 
The  answer  recites  that  the  proposed 
dam   would  injure  the  company  in  the 


mining  men.  The  property,  of  ten 
claims,  lately  was  deeded  the  corporation 
by  John  E.  Newberry,  trustee.  A  new 
shaft  has  been  sunk  150  ft.  A  hoist  has 
been  moved  from  the  Bisbee-Ajo  to  a 
property  adjoining  the  old  Gunsight, 
lately  acquired  by  C.  P.  Sheehan,  who 
has  started  upon  deepening  the  400-ft. 
shaft.  The  mine  was  worked  as  early 
as  1864,  and  at  one  time  was  known 
as  the  Ida. 

Jerome — The  shaft  of  the  Verde  Cen- 
tral mine  is  bottomed  at  (300  ft.  in  ore 
of  commercial  quality,  in  Yavapai  schist 
containing  much  chalcopyrite.  Drifting 
is  to  be  started  at  once  to  determine  the 
extent  of  the  ore. 

Returns  from  a  carload  of  ore  shipped 
by  the  Shea  Copper  Co.  to  El  Paso  give 
$111  a  ton  in  gold,  silver  and  copper 
and  a  net  return,  deducting  freight,  of 
$3,412.  The  ore  was  notably  high  in 
silver,  averaging  for  the  forty-seven- 
ton  shipment  nearly  100  oz.  The  cop- 
per averaged  4.82  per  cent. 

Douglas — A  San  Francisco  corpora- 
tion, the  Painted  Desert  Mining  Co., 
has  leased  the  marble  quarries  of  the 
Golden  Rule  Mining  Co.,  forty  miles 
from     this     point.       The     twenty-four 


claims  of  the  group  arc  said  to  include 
a  large  body  of  good  marble.  About 
$25,000  has  already  been  expended  upon 
the  property. 

A  recent  visit  to  Bisbee  found  oper- 
ations of  Phelps  Dodge  Corporation 
Copper  Queen  Branch,  on  Sacramento 
Hill,  at  a  standstill,  there  appearing  no 
present  advantage  in  further  develop- 
ment, inasmuch  as  the  stripping  of  the 
remaining  overburden  can  be  conducted 
more  advantageously  at  the  time  of  ore 
extraction  after. the  new  mill  shall  have 
been  put  into  operation.  There  are  two 
ore  /.ones  of  this  low-grade  deposit, 
known  as  the  east  and  west  orebodies. 
The  stripping  of  the  west  orebody  has 
been  a  rathsr  delicate  task,  by  reason  of 
the  fact  that  upon  one  side  of  the  hill  lies 
part  of  the  city  of  Bisbee,  together  with 
a  main-line  railroad,  a  trolley  line,  and 
a  section  of  the  district's  principal  high- 
way. On  the  farther  side  of  the  hill 
now  yawns  a  deep  cut,  down  through 
the  capping  of  silica  breccia  and  por- 
phyry which  lies  exposed  in  readiness 
for  attack  by  the  steam  shovels.  This 
porphyry  averages  over  1J  per  cent 
copper,  though  very  high-grade  ore  is 
found  in  spots,  including  lenses  of 
glance.  Thus  it  happens  that  some 
smelting  ore  has  already  been  steam- 
shoveled  for  the  Douglas  furnaces;  also 
180,000  tons  of  milling  ore,  which  has 
b?en  placed  in  a  stockpile  and  over 
315,000  tons  of  lower-grade,  which  has 
gone  to  the  leaching  heap  near  Don 
Luis. 

The  new  Copper  Queen  mill  lies  two 
and  a  half  miles  from  the  hill,  with 
which  it  is  connected  by  a  high-line, 
broad-gage  road.  The  ore  will  be  loaded 
on  steel  dump  cars  of  twenty  and 
twenty-five-cu.yd.  capacity  and  trans- 
ported to  a  crushing  plant  adjacent  to 
the  mill,  there  to  be  separated,  the 
smelting,  concentrating,  and  leaching 
ores  thence  being  diverted  to  Douglas, 
to  the  mill,  and  to  the  leaching  heaps. 
The  leaching  operation  is  an  experi- 
ment, pure  and  simple,  yet  one  believed 
to  be  worth  while.  There  is  expecta- 
tion of  recovery,  within  six  years,  of 
70  per  cent  of  the  metal  contained. 
This  would  appear  a  slow  turnover  of 
capital,  but  it  is  one  attended  with 
little  more  expense  than  if  the  mate- 
rial were  piled  as  waste.  Water  for 
the  mill  is  to  be  secured  from  the 
Calumet  &  Cochise  shaft,  just  over  the 
hill  to  the  northward,  where,  from  a 
station  at  1,800  ft.  depth,  is  being  run 
a  long  drift.  From  this  shaft  is  ex- 
pected delivery  of  1,200  gal.  of  fresh 
water  a  minute.  This  flows  to  a 
1,000,000-gallon   reservoir. 

The  leach  ore  will  be  washed  with 
copper-bearing  mine  water.  The  leach- 
ing heaps  are  built  20  ft.  high,  with 
culverts  provided  through  which  oxi- 
dizing air  may  reach  every  part  and 
through  which  the  acid  copper-bearing 
water  may  be  conducted  to  a  precipita- 
tion plant,  where  the  metal  will  be 
recovered  through   its  affinity  for  iron. 

The  new  mill  is  close  to  completion, 
after  plans  made  by  H.  Kenyon  Burch. 
The   mill   is   understood   to   have   many 
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features  resembling  that  at  the  in 
gpiration  plant,  though  only  one  fifth 
of  the  capacity  of  that  20,000-ton  mill. 
Mill  construction  was  started   in  June, 

1918,  but  in  October  of  that  year  was 
stopped,  as,  owing  to  war  conditions, 
it  was  impossible  to  obtain  steel.  Con- 
struction work  was  resumed  in  August, 

1919,  and  has  been  continuous  since 
then.  Most  of  the  machinery  and 
material  was  bought  at  high  prices. 

CALIFORNIA 

Moment    Position    of    Mining    Industry 
in  State 

From  Our  Special  Correspondent 
San  Francisco — With  the  opening  of 
the  year,  gold  mines  of  California, 
lode,  drift,  placer  and  dredger  proper- 
ties, are  resuming  to  a  marked  extent. 
There  has  been  sufficient  readjustment 
of  supply  costs  and  wages  and  greater 
efficiency  to  give  the  gold  miners  a 
fighting  chance  at  profits.  In  addition, 
many  small  prospects  are  being  opened 
up  under  option;  and  thus  there  is 
vitality  in  the  prospect  situation. 
Grass  Valley,  Plymouth,  Sutter  Creek, 
Jackson  and  Melones  have  now  re- 
sumed their  customary  activity  and 
may  be  said  to  be  approaching  normal. 
The  Mother  Lode  region  further  south 
is  also  active,  although  not  to  the 
extent  of  former  years.  Greater  atten- 
tion than  formerly  is  being  paid  to 
drift  mining  and  small  placering. 
Gold  dredges  which  were  shut  down 
because  they  were  being  worn  out 
without  securing  profit  are  being  put 
back  into  operation. 

The  copper  companies  are  becoming 
interested  in  the  increasing  price  of 
copper,  but  it  is  doubtful  if  copper 
mining  will  be  resumed  in  the  Shasta 
region  until  the  copper  price  has 
made  additional  gains  and  lower  costs 
are  possible  of  attainment.  The 
Plumas  County  copper  districts  are 
more  or  less  active,  with  the  Engels 
company  operating  at  a  good  rate,  but 
other  mines  engaged  in  desultory 
work.  With  a  strengthening  of  the 
copper  situation  there  should  be  a 
marked  improvement  here. 

The  Randsburg  silver  district  has 
been  very  active  and  development 
upon  claims  other  than  discovery  claims 
has  been  encouraging.  Unless  the 
litigation  which  has  already  started 
prevents,  this  district  should  give  a 
good  record  in   1922. 

The  petroleum  industry  has  recov- 
ered from  labor  troubles,  and  1922 
promises  to  be  a  record  year  for  pro- 
duction, but  it  is  not  unlikely  that 
new  wells  drilled  will  be  fewer  than 
in  1921.  The  industry  as  a  whole  is 
well  consolidated  and  in  a  position  to 
make  the  most  of  market  possibilities 
as  they  develop. 


E.  E.  Paxton,  general  manager  of  the 
Engels  Copper  Mining  Co.,  has  issued 
a  formal  reply  to  the  charges  made  by 
Henry  Engels,  president  of  the  com- 
pany, in  the  letter  recently  sent  out  ask- 
ing for  proxies  for  the  annual  meeting 
on  Feb.  13. 


\ll«  HIGAN 

The  Copper  Country 

Copper  Range  Mines  Gradunlly  Increas- 
ing Force  —  Favorable  Report 
on  Mohawk  Expected 

By  M.  W.  Youngs 
Houghton— Working  forces  are  being 
gradually  built  up  at  the  Copper  Range 

minis,  particularly  at  Champion,  which 
added  about  seventy-five  men  to  its  un- 
derground crew  in  December.  Champ- 
ion's production  has  been  steadily 
increasing  from  month  to  month,  the 
daily  tonnage  now  being  2,400  or  ap- 
proximately 62,000  tons  a  month.  The 
yield  here  has  fallen  off  only  slightly 
and  is  now  about  39  lb.  to  the  ton,  re- 
fined. Baltic  is  hoisting  around  16,000 
tons  of  rock  per  month  and  Trimoun- 
tain,  13,000.  There  is  no  change  in 
yield  in  these  mines  and  Trimountain 
is  maintaining  the  improvement  in 
quality  of  rock  that  has  been  in  evi- 
dence for  several  months.  Production, 
refined,  for  the  three  mines  is  estimated 
at  2,700,000  lb.  per  month,  which  is  60 
per  cent  of  the  output  of  normal  years 
such  as  1915  and  1916.  As  men  are 
taken  on  the  amount  of  drifting  being 
done  in  Champion  and  Baltic  is  in- 
creased and  a  full  program  of  opening 
work  will  be  under  way  in  both  of  these 
mines  in  another  month.  A  heavy  pro- 
gram of  drifting  has  been  in  progress 
at  Trimountain  for  several  months. 

A  most  favorable  report  on  Mohawk 
operations  in  1921  is  expected  here. 
Mohawk  increased  production  last  year 
and  was  able  to  materially  reduce  costs. 
It  cost  Mohawk  13.1c.  per  lb.  in  1920 
and  it  is  believed  the  1921  report  will 
show  costs  under  12c.  It  also  is  be- 
lieved Mohawk  received  close  to  13c. 
per  lb.  for  copper  sold  in  1921  and  that 
earnings  were  somewhat  in  excess  of 
lc.  per  lb.  Based  on  estimated  pro- 
duction of  14,000,000  lb.,  Mohawk 
should  report  a  net  profit  of  approxi- 
mately $1.50  per  share  on  1921  opera- 
tions. No  construction  work  involving 
heavy  costs  is  contemplated  at  Mohawk 
this  year.  Connection,  however,  will 
be  made  with  the  Calumet  &  Hecla 
water  system,  which  was  extended 
north  last  fall.  This  will  enable  Mo- 
hawk to  drain  all  of  its  wells  and  other 
surface  water  which  will  result  in  a 
lessening  of  mine  pumping  costs. 

Arcadian  Consolidated  has  reached  a 
depth  of  1,050  ft.  in  its  new  sinking 
operations  in  the  New  Baltic  shaft, 
which  is  being  lowered  from  the  942 
level  to  a  depth  of  about  1,100  ft.  to 
correspond  with  the  1,050  level  of  the 
New  Arcadian  shaft.  The  shaft  is 
again  in  the  vein  and  the  rock  being 
brought  to  surface  is  heavily  charged 
with  copper.  The  shaft  was  sunk  108 
ft.  in  December  and  should  reach  its 
objective  about  the  middle  of  January. 
A  drift  south  will  then  be  started. 
Work  in  the  south  drift  from  the  9th 
level  has  been  resumed  and  the  vein 
here  is  also  yielding  a  splendid  grade 
of  rock. 

No.  2  Gratiot  shaft  of  the  Seneca 
will  be  one  of  the  most  modern  shafts  in 


the  district.     It  will 

■haft    fur    a    resumption    "f    sinking    is 

for  the  col  la  i 
for  the  pouring  of  conci. 
be  necessary  to  clean  out  the  shaft, 
widen  it  and  put  in  new  timber  before 
sinking  can  be  resumed.  It  is  expected 
the  shaft  will  be  ready  for  sinking  and 
the  new  hoist,  now  on  the  ground,  in- 
stalled by  spring.  Opening  work  in 
the  Seneca  shaft  from  the  3rd  to  the 
7th  levels,  inclusive,  continues. 

Mayflower  reports  an  improvement 
in  the  north  drift  at  the  1,450  level. 
At  the  1,750  level  work  is  still  proceed- 
ing in  the  crosscut  through  the  fault 
encountered  in  the  south  drift. 

Calumet  &  Hecla  shipped  over  2,000,- 
000  lb.  of  copper  by  rail  in  December. 

JOI'LIN-MIAMI   DISTRICT 

Tailings  Pond  Dam  Dynamited  at  Circle 

Mine  —  Severe    Storm    Damages 

District  Properties — Vantage 

Co.  Makes  Record  Output 

By  P.  R.  Coldren 

Joplin  —  A  boy's  quarrel  over  the 
privilege  of  skating  on  the  mill  pond 
of  the  Connecticut  Zinc  Co.'s  Circle 
mine  at  Oronogo,  Mo.,  resulted  in  dyna- 
miting the  pond  dam  and  causing  dam- 
age that  will  prevent  the  property  from 
starting  operation  the  middle  of  Jan- 
uary, as  had  been  planned.  It  is  ex- 
pected that  repairing  the  damage  and 
getting  fresh  water  into  the  dam  will 
require  the  better  part  of  a  month. 
The  Circle  mine,  which  has  the  largest 
and  most  complete  concentrator  in  the 
entire  Tri-State  field,  has  been  idle  for 
over  a  year.  A.  J.  Burnham,  of  Joplin, 
is  district  manager. 

An  unusual  wind  and  hail  storm,  ac- 
companied by  an  electrical  disturbance, 
caused  considerable  damage  to  city  and 
mining  property  in  this  field  on  the 
night  of  Jan.  3.  The  Premier  mine 
lost  a  dummy  elevator  and  smoke- 
stacks. The  St.  Joe  mine  lost  smoke- 
stacks. The  Black  Hawk  mine  lost  a 
tramway.  And  part  of  mills  of  the 
Bluebird  and  Skelton  companies  were 
materially  damaged. 

An  exceptionally  good  output  record 
is  reported  by  the  Vantage  Co.,  of 
Picher,  Okla.  At  the  company's  No.  1 
mine  at  Picher  a  total  of  7,293  tons  of 
zinc  ore  and  3,808  tons  of  lead  ore  was 
produced  from  only  79,476  tons  of  dirt. 
The  recovery  of  the  zinc  was  9.17  per 
cent  (in  local  parlance)  and  that  of  lead 
4.79  per  cent,  or  a  total  of  13.96  per 
cent.     O.  A.  Sneed  is  superintendent. 

MEXICO 
Parral — Seventeen  men  were  killed 
by  a  landslide  at  San  Francisco  del  Oro, 
near  Santa  Barbara,  recently.  They 
were  employed  in  digging  down  an  old 
tailings  dump  to  be  re-treated  in  the 
new  mill  erected  by  the  San  Francisco 
del  Oro  Mining  Co.,  when  the  upper 
part  caved.  Others  went  to  their 
rescue,  and  while  attempting  to  un- 
cover them  a  second  slide  added  two 
more  to  the  death  list. 
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Daily  Prices  of  Metals 


Copper.  N.  Y.. 
cr:  lafluaj  • 

Tin 

Lead 

Zinc 

9f  Per  Cent 

Strain 

N.  Y. 

St.  L. 

Electrolytic 

St.L. 

5 

13.50 

31.75 

32.25 

4.70 

4.375@4.40 

4.80 

6 

13.50 

31.875 

32.375 

4.70 

4.375@4.40 

4.80 

7 

13.50 

32.00 

4.70 

4.375@4.40 

4.75@4.80 

9 

13.50 

31.875 

32.375 

4.70 

4.375 

4.75@4.80 

10 

13.50 

31.875 

32.25 

4.70 

4.375 

4.75-4.775 

11 

13.50 

31.75 

32.375 

4.70 

4.375 

4.75 

•These  prices  correspond  to  the  following  quotations  for  copper  delivered:  Jan.  5  to 
;:  .:.  ■...  : 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
th«  beat  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York,  cash,  except  where  St.  Louis 
is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  Is  commonly  sold  "delivered."  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  Ingots  an  extra  of  0.05c.  per  lb.  Is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  f#r  zinc  are  for  ordinary  Prime  Western  brands.  Tin  Is  quoted  on  the 
basis  of  spot  American  tin.  99  per  cent  grade,  and  spot  Straits  tin. 


London 

Copper 

Tin 

Lead 

Jan. 

8t»»d"d                    Fl.„t~w 

Spot               3M 

lytie 

Spot 

3  M 

Spot 

3M 

Spot 

3  M 

5 
6 
7 
9 
10 
11 

66         j     66i 
65f 

65}      i     66! 
65f           66! 
65*           66 

73! 

73J 

73 
73 

167| 
167f 

i66* 
165! 
165f 

169f 
169! 

i<38! 

167 

167| 

24| 
24| 

24| 
24i 
24f 

24| 
24f 

24| 
24! 
24! 

27 

27J 

26} 

26! 
26| 

27| 

27* 

27} 

27| 
26} 

The  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange. 
prices  in  pounds  sterling  per  ton  of  2,240  lb. 

Silver  and  Sterling  Exchange 


Silver 

Sterling 
i  nhange 
"Checka" 

Silver 

Jan. 

Exeh&nge 
•Cheoka" 

New  York 

Domestio 

Origin 

New  York'                   Jan 

Foreign     London    Jan- 
Origin 

New  York 

Domeetie 

Origin 

New  York 
Foreign 
Origin 

London 

5 
6 

7 

418 

419! 

419| 

99| 
99| 
99f 

64!          34§         9 

34}       10 

64}      1     34!        11 

421J 
422| 
422! 

99| 
99f 
99f 

66! 
66f 
66 

35| 
35! 
35f 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  in  cents  per 
troy  ounce  of  bar  silver,  999  fine.  London  quotations  are  in  pence  per  troy  ounce  of 
sterling  silver.  925  fine.   Sterling  quotations  represent  the  demand  market  in  the  forenoon. 

Cables  command  one-half  cent  premium. 


Metal  Markets 

New  York,  Jan.  11,  1922 

No  buying  of  importance  has  yet 
marked  the  new  year.  Some  large  con- 
sumers of  copper  have  been  in  the  mar- 
ket, but  trading  in  all  of  the  metals  has 
been  exceedingly  quiet  so  far  as  most 
trading  interests  are  concerned.  It  is 
generally  believed,  however,  that  the 
lull  is  only  a  temporary  one,  inasmuch 
as  general  business  conditions  seem  to 
be  unimpaired.  Cheap  call  money,  at 
3£  per  cent  today,  is  a  favorable  factor. 

Copper 

Some  of  the  large  producers  have 
shown  a  tendency  to  meet  the  market 
during  the  last  week,  and  it  is  possible 
to  buy   at   13.75c.   delivered    in   an   in- 


creasing number  of  directions.  Some 
large  orders  have  been  booked  during 
the  week  at  this  price,  as  well  as  some- 
what above,  when  later  deliveries  were 
wanted.  Trading  in  small  lots  of  one 
or  two  hundred  tons  has  been  very 
meager  indeed,  and  this  has  made  the 
market  appear  more  quiet  than  usual 
when,  as  a  matter  of  fact,  domestic 
sales  have  mounted  into  a  higher  ton- 
nage than  for  several  weeks.  It  is 
significant  that  some  of  the  larger  in- 
terests are  considering  copper  pur- 
chases at  present  prices  advisable.  The 
wire  business  seems  to  be  good.  Brass 
makers  are  not  expected  to  be  in  the 
market  much  before  February. 

Export  sales  have  fallen  off  some- 
what during  the  last  week,  though  the 
Export    Association    has    booked    some 


business  to  the  usual  destinations  at 
14.125c.  c.i.f.  European  points.  Outside 
interests  have  cut  this  price  10  to  15 
points  without  stirring  up  much  busi- 
ness. Foreign  buying  is  no  doubt  af- 
fected by  the  deliberations  of  the  con- 
ference which  has  recently  assembled 
at  Cannes. 

Lead 

The  official  contract  price  of  the 
American  Smelting  &  Refining  Co.  con- 
tinues at  4.70c,  a  level  which  has  now 
been  maintained  for  almost  four 
months.  The  New  York  market,  has 
been  quiet  at  unchanged  prices,  al- 
though there  is  somewhat  less  disposi- 
tion to  charge  more  than  10  points' 
premium  op  corroding  grades.  Although 
sales  have  not  been  large,  producers 
are  not  pressing  any  metal  on  the  mar- 
ket; in  fact,  many  of  them  have  en- 
tirely sold  their  January  output,  and 
are  willing  to  accumulate  a  little  lead 
if  necessary,  believing  higher  prices 
sure  to  come.  The  European  demand  is 
holding  up  particularly  well,  and  prices 
are  being  realized  somewhat  above 
London  parity  in  many  instances.  No 
more  sales  of  domestic  lead  to  foreign 
buyers  have  been  reported,  but  this  pos- 
sibility is  always  near  with  the  present 
condition  of  the   market. 

In  St.  Louis  there  has  been  some 
pressure,  and  the  4.40c.  quotation  of 
last  week  has  not  been  maintained. 
Careful  buyers  were  able  to  get  lead 
for  4.375c.  as  early  as  last  Thursday; 
in  fact  large  lots  could  no  doubt  have 
been  obtained  at  all  times  at  this  price 
had  any  one  wanted  them.  Some  pro- 
ducers continue  to  quote  4.40c,  but  they 
are  the  ones  who  are  not  at  all  anxious 
to  sell.  Freight  rates  in  Central 
Freight  Association  territory  have  not 
yet  been  adjusted  to  the  satisfaction  of 
all  parties,  and  another  meeting  is 
scheduled  for  Chicago  on  the  seven- 
teenth at  which  the  matter  should  be 
settled. 

Zinc 

The  market  has  been  noticeably 
softer  since  Saturday  of  last  week, 
although  several  producers  dropped 
out  of  the  market  when  it  became  ap- 
parent that  a  decline  was  inevitable. 
Zinc  was  sold  in  a  fairly  large  tonnage 
on  Saturday  for  4.775c  and  on  Tues- 
day for  4.75c,  St.  Louis,  which  is  the 
market  today.  The  decline  is  at- 
tributed to  the  lessening  of  demand 
from  the  steel  industry  more  than  to 
any  pressure  on  the  part  of  producers 
to  dispose  of  their  production.  Trad- 
ing has  not  been  particularly  heavy, 
and  the  lower  prices  have  not  produced 
additional  business.  High-grade  zinc 
continues  to  be  in  good  demand  at  6c. 
with  freight  allowed. 
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Tin 
Consumers      have      taken      average 

am. Hints  of  tin  during  the  last  week, 
prices  varying  but  little  from  day  to 
day.  The  tin-plate  orders  reported  do 
not  seem  to  have  activated  the  mai 
ket  to  any  great  extent.  The  interest 
involved  probably  bought  large  quanti- 
ties of  tin  last  month.  Chinese  tin  is 
again  being  offered  here  for  January 
shipment,  and  was  yesterday  obtain- 
able at  about  three-quarters  of  a  cent 
under  the  price  asked  for  spot  Straits. 
American  electrolytic  is  still  available 
only  in  extremely  limited  amounts,  but 
there  seems  to  be  some  prospect  that 
Bolivian  producers  will  again  begin 
shipment  soon,  as  they  are  better  satis- 
fied with  present  prices.  Production 
of  concentrates  was  virtually  sus- 
pended when  the  price  of  tin  dropped 
to  around  25c.  last  fall. 

Straits  tin  for  forward  delivery  has 
sold  at  approximately  the  same  prices 
as  spot. 

Arrivals  of  tin,  in  long  tons :  Jan.  3d, 
Straits,  150;  6th,  Liverpool,  25;  Lon- 
don, 50;  9th,  Straits,  375. 

Gold 

Gold  in  London:  Jan.  5th,  98s.  4d.; 
6th,  97s.  lid.;  9th,  97s.  6d.;  10th,  97s. 
2d.;  11th,  97s.  5d. 

Foreign  Exchange 

Foreign  exchanges  have  generally 
advanced  since  our  last  report  a  week 
age.  On  Tuesday,  Jan.  10,  francs 
were  8.305c;  lire,  4.3125c;  and  marks, 
0.58c.  New  York  funds  in  Montreal, 
6-rV  per  cent  premium. 
Silver 

An  improvement  in  Shanghai  and 
Hongkong  exchange  rates  has  brought 
China  into  the  market  again  as  a 
buyer.  The  Indian  bazaars  also 
bought,  although  there  have  been  re- 
sales from  this  quarter.  Sales  of  sil- 
ver from  the  Continent  continued.  The 
result  of  these  factors  has  brought 
about  higher  prices  in  both  London  and 
New  York,  to  which  the  strength  of 
sterling  exchange  has  contributed  in 
local  prices. 

Mexican  Dollars — Jan.  5th,  481;  6th 
491;  7th,  491;  9th,  501;  10th,  501;  11th, 
501. 

Other  Metals 

Quotations  cover  wholesale  lota  unless 
otherwise  specified. 

Aluminum — 20c.  per  lb.  for  99  per 
cent  grade;  19c  for  98@99  per  cent; 
18c  for  94(5)98  per  cent.  Outside  mar- 
ket nominal  at  17@18c  for  98@99  per 
cent  virgin  grades. 

Antimony — Chinese  and  Japanese 
brands,  4.50c;  W.  C.  C.  brand,  5.25@ 
5.75c  per  lb.  Cookson's  "C"  grade, 
spot,  9c  per  lb.  Chinese  needle  anti- 
mony, lump,  nominal  at  4c  per  lb. 
Standard  powdered  needle  antimony 
(200  mesh),   nominal  at  5.25c   per  lb. 

White  antimony  oxide,  Chinese, 
guaranteed  99  per  cent  Sb2Oa,  whole- 
sale lots,  6i@7c. 

Arsenic — 7ic.  per  lb. 

Cadmium — $1@$1.10  per  lb.  in  1,000- 
lb  lots.  Smaller  quantities,  $1.10@ 
$1.25  per  lb.  Demand  is  somewhat  im- 
proved. 


Palladium — Nominal,  $55@$60  per  oz. 

Platinum— $84(5  $93  pei 
Btroni 

Quicksilver— $52  per  75-lb.  Bask. 
San  Francisco  a  ires  $18.70. 

The  prices  ol  the  following  metals 
remain  unchanged  from  the  figures 
published   in  1 

Bismuth,  Cobalt,  Iridium,  Molybdenum, 
Monel  Metal,  Nickel,  Osmium,  Rhodium, 
Selenium,   Thallium   and   Tungsten. 

Metallic  Ores 

The  market  is  generally  exceedingly 
quiet,  and  prices  on  the  following  ores 
remain  unchanged  from  the  figures 
published  in  the  Market  Report  in  the 
Jan.  7  issue:  Chrome,  Iron,  Magne- 
tite, Manganese,  Molybdenum,  Tan- 
talum, Titanium,  Tungsten,  Uranium, 
Vanadium,  Zircon,  and  Zirkite  ores. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Jan.  7 — Zinc  blende,  per 
ton,  high,  $31.10;  basis  60  per  cent  zinc, 
premium,  $29;  Prime  Western,  $28; 
fines  and  slimes,  $27@$25;  average»sell- 
ing  price,  all  grades  of  zinc  blende, 
$28.56. 

Lead,  high,  $62.80;  basis  80  per  cent 
lead,  $60;  average  settling  price,  all 
grades  of  lead,  $58.96  per  ton. 

Shipments  for  the  week:  Blende, 
7,925;  lead,  3,226  tons.  Value,  all  ores, 
$418,550. 

Purchases  this  week  were  about  7,000 
tons,  925  tons  under  the  shipment, 
marking  a  further  decrease  in  reserve 
stocks.  Outputting  is  estimated  at  from 
6,000  to  6,500  tons.  Although  a  num- 
ber of  mills  have  been  restarted,  this 
has  little  apparent  bearing  on  an  in- 
crease of  production,  which  is  explained 
by  prominent  mine  owners  and  buyers 
by  the  fact  that  the  mines  that  were 
producing  steadily  during  the  last  year 
cut  the  ore  reserves  almost  to  nothing 
and  are  weekly  showing  a  lower  pro- 
duction record.  It  is  likewise  contended 
that  with  all  mines  preparing  to  start, 
the  output  will  not  reach  the  highest 
level  of  1921,  and  it  is  believed  it  can- 
not average  as  high  as  the  6,300-ton 
average  of  last  year. 

Platteville,  Wis.,  Jan.  7 — Blende,  basis 
60  per  cent  zinc,  $30.  Lead  ore,  basis 
80  per  cent  lead,  $58  per  ton.  Shipments 
for  the  week:  Blende,  370  tons  to  smel- 
ters and  780  tons  to  separating  plants. 

Non-Metallic  Minerals 
Generally  dull  markets  exist  for 
the  non-metallic  minerals,  and  there  is 
no  quotable  change  in  the  following 
from  the  prices  published  in  our  Jan.  7 
issue:  Asbestos,  Barytes,  Bauxite, 
Borax,  Chalk,  China  Clay,  Emery, 
Feldspar,  Fluorspar,  Fuller's  Earth, 
Graphite,  Gypsum,  Kaolin,  Limestone, 
Magnesite,  Mica,  Monazite,  Phosphate 
Rock,  Pumice  Stone,  Pyrites,  Silica, 
Sulphur  and  Talc 

Mineral  Products 

Sodium  Sulphate  —  For  95  per  cent 
material,  $12.50  per  ton,  f.o.b.  in  bulk, 
Western  mines,  spot  and  six  months' 
contract;  $18@$21  per  ton,  New  York. 


Prici     of  I  opper  Sulphal  i    ' 
Sodium    Niti 

Fcrro -Alloys 

I  .  i  in,  limine — Carload  lots,  spot  and 

contract,  60  to  70  per  cent  chromium, 

per  cenl  carbon,  1 1  |c.  per  lb.  of 

chromium   contained;   4  to  6  per  cent 

carbon,   12c,  f.o.b.  works. 

No  quotable  changes  have  taken  place 
in  the  following  ferro-alloys  from  the 

[uoted  in  the  Jan.  7  issui 

rotitanium     Fen rium,   Ferromanga- 

nese,  Ferromolybdenum,  Ferrosilicon, 
Ferrotungsten,  Ferro-Uranium  and  Fer- 
rovanadium. 

Metal  Products 

Prices  of  Copper  Sheets,  Lead  Sheets, 
Nickel  Silver,  Yellow  Metal,  and  Zinc 
Sheets  are  unchanged  from  the  quota- 
tions published  on  Jan.  7. 

Refractories 

Prices  on  the  following  are  un- 
changed from  the  figures  published  in 
the  Jan.  7  issue:  Bauxite  Brick,  Chrome 
Brick,  Chrome  Cement,  Firebrick, 
Magnesite  Brick  and  Silica  Brick. 

The  Iron  Trade 
Pittsburgh,  Jan.  10,  1922. 

Production  of  steel  ingots  was  at  the 
rate  of  20,000,000  tons  a  year  in  Decem- 
ber, against  fully  23,000,000  tons  in 
October  and  November,  the  highest  rate 
since  February.  There  was  a  sharp  de- 
cline in  the  rate  in  the  latter  part  of 
December,  and  operations  have  not  re- 
gained the  former  rate  yet,  though  they 
probably  will  by  the  end  of  this  month. 

Operations  are  heaviest  at  the  pipe 
mills,  and  the  sheet,  tin  plate,  and 
wire  mills  come  next  in  order.  Produc- 
tion of  bars,  shapes,  plates,  and  rails 
is  light. 

The  finished-steel  markets  have  been 
quiet  since  the  first  of  the  year,  except 
that  some  interests  have  had  heavy 
bookings  of  tin  plate,  which  promises 
to  be  in  full  demand  in  1922.  Demand 
for  tubular  goods  has  been  falling  off. 

Steel  prices  have  been  practically  sta- 
tionary for  three  weeks,  the  only 
change  recently,  a  minor  one,  being  a 
reduction  from  3.75c.  to  3.50c.  in  the 
price  of  the  American  Steel  &  Wire  Co. 
for  cold-rolled  strip,  following  price  cut- 
ting by  independents. 

Pig  Iron— W.  P.  Snyder  &  Co.  have 
sold  1,500  tons  of  bessemer  to  an  Ohio 
manufacturer  at  $19.50,  furnace,  or  50c. 
under  the  price  nominally  quoted  since 
Aug.  1.  Basic  is  altogether  inactive. 
There  was  a  fair  movement  in  foundry 
iron  in  December,  for  January  and  Feb- 
ruary shipment,  the  market  now  being 
dull  We  quote:  Bessemer,  $19.50; 
basic.  $18.25;  foundry,  $19.50  to  $20, 
Valley,  freight  to  Pittsburgh  being 
$1.96." 

Coke 

Connellsville  —  Furnace, 
foundry.   $3.75@$4.50. 


$2.75@$3; 
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American  Brass  Output  in  Ten  Years 

until  the  Subject  of  a  merger  with  the  Anaconda 
Copper  Co.  opened  up  the  affairs  of  the  American  Brass  Co. 

iter  publicity  have  even  the  shareholders  of  that  con- 
cern had  an  adequate  conception  of  the  size  of  its  business, 
according  to  the  i  Bureau.     The  part  that  the 

company  played  in  the  war  is  visualized  in  the  production 
of  finished  materials  in  the  years  of  1916.  1017  and  1918,  in 
one  of  which  it  produced  664,853.928  lb.  of  fabricated  eopper 
and  brass.  We  trace  the  output  bv  years  since  1911  (in 
lb.l 

1911 233.839.101  1916 497.324.042 

1912 312.461,536  1917 500.790.548 

1913 29T.253.7S9  1918 564.S53.92S 

1914 233.961.3S4  1919 369.591.018 

1915 3S7.059.514  1920 405.17S.719 

Total 1.464.575,324  Total 2.337.73S.255 

It  will  be  seen  that  in  the  five  years  from  1916  to  1920 
inclusive  American  Brass  produced  over  1,160,000  tons  of 
finished  goods,  an  amount  which  explains  why  the  company 
has  long  been  known  as  the  world's  largest  copper  con- 
sumer. In  some  of  the  periods  enumerated  it  must  have 
melted  into  brass  or  fabricated  into  copper  wire  or  sheets 
well  over  350,000,000  lb.  of  copper. 

During  the  twenty  years  ended  Dec.  31,  the  company 
earned  a  gross  profit  of  $78,155,000,  against  which  it  charged 
almost  §25,000,000  for  improvements  and  depreciation,  leav- 
ing a  net  profit  of  $53,768,000,  or  $377.54  pef  share  on  the 
company's  150,000  shares.  These  profits  were  in  large 
measure  expanded  by  the  huge  war  demand  for  the  com- 
pany's products.  Today  its  mills  are  running  at  little  or  no 
profits,  as  for  the  first  nine  months  of  1921  the  operating 
loss  was  $2,193,000. 


Dividend  Records  of  Ontario  Mines 

Up  to  the  end  of  1921  dividends  paid  by  the  gold  and 
silver  mines  of  northern  Ontario  amounted  to  $115,437,727. 
In  view  of  the  fact  that  the  Cobalt  camp  was  discovered 
late  in  1903.  and  hardly  began  producing  until  1905,  this 
record  is  one  of  which  Ontario  can  well  be  proud.  Dividends 
paid  hy  the  Cobalt  mines  amount  to  $92,283,820,  which  rep- 
resents practically  50  per  cent  of  the  gross  value  of  the 
production.  Porcupine  mines  have  paid  $22,355,281,  and 
Kirkland  mines  $798,625. 

The  following  is  a  list  of  mines  which  have  paid  $2,000,000 
or  over,  and  it  will  be  seen  that  Nipissing  is  the  outstanding 
company  and  is  likely  to  maintain  this  position  for  a  con- 
siderable time. 

1.  Xipissingr    $24,223,297 

2.  Hollinger    16,558.000 

3.  Coniagas     10.940.000 

4.  Kerr  Lake    9,1 60,000 

5.  La  Rose    7,505.409 

6.  Crown  Reserve 6.190.849 

7.  McKinley    5,955,391 

'  ning  Corporation   5,499,867 

9.   Buffalo    3,637,000 

10.  Mclntyre    2.548.198 

11.  Dome    2,397.083 

12.  Temiskaming 2,159,156 

In  addition  to  the  above  companies,  twenty-five  other 
mines  have  paid  a  total  of  over  $18,000,000. 


Ore  and  Metal  Movements 
for  November,  1921 

Imports  and  exports  of  the  more  important  metals  and 
ores  as  reported  by  the  Department  of  Commerce  for 
November,  1921,  and  the  figures  for  November,  1920,  as 
finally  revised,  are  as  follows: 

IMPORTS,  NOVEMBER,   1920  AND   1921 
In  Pounds,  Unless  Otherwise  Stated 


Intunony  ore,  contents 

Antimony  matte,  regulus  or  metal. 
Brass,  fit  only  for  remanufacture.. . 
Copper 

Ore,  oontents 

Concentrates,  contents 

Matte  and  regulus,  contents 

Imported  from 


Transvaal  Gold  Production 

The  following  table  summarizes  Transvaal  gold  produc- 
tion since  1917: 

RANK  GOLD  OUTPUT,  1917-1921,  IN  FINE  OUNCES 

1921  1920  1919             1918  1917 

January 681,382  670,503  676,059        714,183  782,634 

February 671,123  625.330  636,728       659,759  721,321 

March 588,137  707,036  712,379       696,281  787,094 

April 651,593  686,979  694.944       717,099  742.778 

Ma>' 687,776  699,041  724,995        741,217  729,385 

June 678,490  715,957  702,379        727,696  759,724 

July--               689,555  736,099  725,497       736,199  757,890 

■August.                                    711,526  702,083  706,669        740,210  756,658 

September 691.026  682,173  698,558       708,206  738,231 

October 707.825  662.472  723,722       679,764  751,290 

November               704.236  633.737  677,970        658,701  722,839 

December.                 632,215  650,191        641,245  722.419 


November         November 
1920  1921 

71.591         

354,699 
8,010,304 


Bp. 


Canada 

Mexico 

Cuba 

Chile 

Peru 

Venezuela 

Other  countries 

Unrefined,  black  and  blister. 
Refined,  in  bars  and  plates. . 


Old,  for  remanufacture.  .  -  . 

Composition  metal,  copper  chief  value.. 
Lead 

Ore. con  tents 

Bullion,  contents 

Imported  from 

Canada 

Mexico 

Other  countries 

Pips,  bars,  and  old 

Mancanese  ore,  long  tons 

Imported  from 

Cuba,  long  tons 

Brazil,  long  tons 

British  India,  long  tons 

Tungsten  ore,  long  tons 

Pyrites,  long  tons 

Imported  from 

Spain,  long  tons 

Canada,  long  tons 

Tin  ore,  long  tons 

Bars,  blocks  and  pigs 

Imported  from 

United  Kingdom 

British  Straits  Settlements 

Hongkong 

Australia 

Zinc 

Ore,  contents 

Imported  from 

Mexico 

Zinc  dust 


3,320,237 

2,895,750 

927,623 

1,147 

1,786,384 
3,030,498 


126,180 

20,827,205 

8,319,937 

1.556,453 

444,493 


635,830 

19,262,918 

18,385 

7,716,344 

74,477 

1,040 

44,900 

17,250 

272 

8,600 


5,600 

2,831 

9,550,535 

336,250 
6,992,086 
1,930,999 

123,200 


1,545,895 
8.516,832 

5,669,284 

1,414,356 

213.943 

1,003,920 

419,716 

45,706 

2,187,558 

2,833,889 

82,560 

514,291 

209,943 

10,561,454 

7,825,099 

2,091,382 

47,762 

928,773 
12,197,411 

555,167 

12,359,496 

211,521 

2,916,234 

8,620 


478,220 

5,828,407 

225,379 

197,120 


EXPORTS  OF  COPPER,  LEAD  AND  ZINC 

In  Pounds  November 
1920 
Copper 

Ore  contents (a) 

Concentrates,  contents (a) 

Unrefined,  black  and  blister 58,343 

Refined,  in  ingots  and  bars 38,496,030 

Exported  to 

Belgium 1,861,441 

France 12,987,092 

Germany 6,347,098 

Italv 1 12,087 

Netherlands 3,350,232 

Spain 

Sweden 1,916,865 

United  Kingdom 4,738,71 7 

Canada 1,424,510 

Japan 

Other  countries 1 ,757,988 

Composition  metal,  copper  chief  value 173,834 

Old  and  scrap 1 32,892 

Pipes  and  tubes 338,425 

Plates  and  sheets 91 3,767 

Wire,  except  insulated 2,499,075 

Lead 

Pigs  and  bars 

Produced  from  domestic  ore 274,062 

Produced  from  foreign  ore 1,019,382 

Exported  to: 

United  Kingdom 

Canada 49,065 

Argentina 224,000 

Brazil 725 

China 

Japan 672,000 

Other  countries 347,654 

Zinc 

Dross 567 

Spelter 

Produced  from  domestic  ore 72,379 

Produced  from  foreign  ore 50, 1 26 

Exported  to: 

France 

Canada 34,506 

Mexco 53,636 

Other  countries 34,363 

In  sheets  and  strips I.I  18,063 

(a)  No  exports. 


(a) 
(a) 

40,683 
69,377,438 

1,793,752 

12,813,094 

27,362,115 

6,519,079 

3,352,404 

1,850,666 

1,927,358 

2,576,124 

3,605 

5,251,936 

5,927,305 

6,167 

102,079 

85,656 

416,432 

423,466 


183.557 
11,726,575 

6,722,048 

69,971 

31.997 

224,013 

11,200 

336,000 

4,514,903 

61,690 


6,530 
123,401 
276,974 
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Company  Reports 


The  Coniagas  Mines,  Ltd. 

A  report  of  operations  of  the  Coniagas  Mines,  Ltd.,  for 
the  year  ended  Oct.  31,  1921,  shows  a  net  profit  of  $347,- 
378.11.  Three  dividends  were  paid,  one  of  $600,000  and 
each  of  $100,000.  Silver  output  totaled  1,301,615  oz., 
for  which  70.80c.  per  oz.  was  realized  and  which  cost  33.52c. 
per  oz.  to  mine  and  concentrate.  Smelting,  refining,  ship- 
ping, and  marketing  costs  amounted  to  6.33c.  Working  and 
loss  and  gain  accounts  follow: 

Debit 

Head  office  and   administration $  16.5t>3.29 

Mines'    office    and    supervision 26,634.34 

Camp    expense    44.63 

Lands   and   roads   471.11 

Mining   13J.753.83 

Sale  of  ore  and  bullion   (.refining,  treatment,  an.l  other 

charges)     82,416.00 

Legal  expense   1,259.93 

Milling   212,832.79 

Transportation  and   traveling 694.60 

Taxes   and    royalties 33.108.43 

Fire   insurance    4,289.68 

Maintenance  of  houses 3,831.84 

Employees'    bonus 4,011.12 

Loss  and  gain   398,722.01 

$  917,633.60 
Credit 

Silver  revenue   $  911,555.06 

Copper    revenue    991.60 

Camp  revenue    187.00 

Rents     4.309.25 

Cash    discounts     590.69 

$  917,633.60 
LOSS   AND  GAIN   ACCOUNT 
Debit 

Donations    and    sundry    expense $  678.94 

Directors'   fund    3,000.00 

Maidens  McDonald  and  Montgomery  Maidens  proper- 
ties net  expenditures " 635.56 

Examining  prospects    5,838.82 

Flume  construction  expense    S.  137. 19 

Adjustments  on  account  of  previous  years'  operations  20.802.37 
Profit    before    providing    for    depreciation    and    other 

reserves     422,238.93 

$  461,331.81 
Credit 

Balance  from  working  account    $  39  S  ~ 

Sundry    sales     141.56 

Interest    on    Victory    loan    bonds 52.334.94 

Bank  and  other  interest 4,323.14 

Interest  charged  to  the  Coniagas  Reduction  Co.  Ltd.. .  5,810.16 

„  ...  $  461,331.81 

Debit 
Profits  for  year  before  providing  for  depreciation  and 

other  reserves    5  422,238.93 

Adjustment  of  reserve  on  account  of  Victory  loan  bonds        19,157.50 

$  441,396.43 
Credit 

Reserve  for   contingencies    $  18,288.32 

Reserve  for   depreciation  accrued    28,000.00 

Amounts    written    off    properties 47.730.00 

Net  profits  for  year 347.378.11 

^  .,  S   441.396.43 

Debit 

Dividend    No.    51 $   600,000.00 

Dividends   Nos.    52   and   53 200,000.00  $   800,000.00 

Balance  $  1,695,889.78 

„      ...                                                                                           $  2,495,889.78 

Credit 

Balance  Nov.   1,   1920.  brought  forward $  2,148.511.67 

-Net   profit    for    year 347,378.11 

$   °  495  889  78 
Capitalization  is  800,000  shares  of  $5  each,  fully  paid. 


Camp  Bird,  Ltd. 

A  report  of  operations  of  Camp  Bird,  Ltd.,  for  the  year 
to  June  30,  1921,  states  that  all  operations  on  the  Camp 
Bird  mine  were  suspended  on  Nov.  30,  1920,  and  the  prop- 
erty was  on  that  date  placed  in  care  of  watchmen.  In  the 
opinion  of  the  general  manager,  however,  the  work  was  not 
considered  as  completed,  nor  was  the  outlook  discouraging. 
The_accounts  for  the  year  show  a  surplus  of  expenditure, 
£17,535,  and  the  company  carries  forward  a  balance  of 
£19,905,  against  £37,440  brought  in.  The  company's  hold- 
ing in  the  Santa  Gertrudis  Co.,  Ltd.,  is  808,351  shares 


Sulphide  Corporation 

A  report  of  operations  of  the  Sulphide  Corporation,  Ltd., 
for  the  year  ending  June  30,  1921,  states  that  the  past 
year  has  been  one  of  much  anxiety  owing  to  the  prolonga- 
tion of  the  Broken  Hill  strike  until  early  in  November, 
1920.  The  award  as  to  wages,  hours  of  work  and  other 
conditions,  coupled  with  the  heavy  fall  that  has  since  taken 
place  in  the  price  of  the  metals  which  the  corporation 
produces,  has  made  work  at  Broken  Hill  extremely  difficult 
and  precarious.  Nevertheless  mining  and  milling  opera- 
tions were  recommenced  about  the  end  of  November,  1920, 
and  have  since  been  continued  under  the  new  and  adverse 
conditions  which  have  prevailed. 

Operations  at  the  mine  and  smelting  works  have  resulted 
in  a  small  working  profit  of  £2,480,  although,  apart  from 
the  profit  obtained  from  the  acid  and  superphosphate  plants 
at  Cockle  Creek,  there  would  have  been  a  substantial  loss. 

This  working  profit  has  been  augmented  by  sundry  credit 
items  in  the  profit  and  loss  account,  due  mainly  to  suc- 
cessful trading  in  lead  and  to  interest  and  profit  on  in- 
vestment, the  final  net  result  being   a  profit  of  £30,009. 

The  tonnage  of  bullion  treated  in  the  refinery  was  15,102 
tons  which  yielded: 

Gold,  Oi.  Silver,  Oz.  Soft  L«ad,  Tons  Antimonial  Lead, Torn 

6,189  1,298,985  12.649  35 


Mexican  Corporation,  Ltd. 

A  report  of  operations  of  the  Mexican  Corporation  for 
the  year  ended  June  30,  1921,  shows  that  after  allowing  for 
interest  paid  and  accrued  on  the  seven-year  notes  and 
writing  off  £11,472,  or  one-third  of  the  expenses  of  the 
issue,  there  was  an  excess  of  expenditure  amount  to  £38,427, 
which  has  been  carried  forward.  The  corporation  has  now 
advanced  to  the  Mexican  company — the  Mexican  Corpora- 
tion S.A.— £1,132,813. 

The  plant  on  the  Fresnillo  mine  began  operations  at  half 
capacity  in  August,  and  will,  it  is  anticipated,  be  completed 
and  working  at  full  capacity — 75,000  tons  per  month — in 
December.  The  general  manager  anticipates  that  on  this 
basis,  and  with  silver  at  62Jc.  per  fine  oz.,  there  will  be  a 
gross  working  profit  of  $75,000  per  month.  • 

At  the  Teziutlan  property  smelting  was  discontinued 
owing  to  the  low  price  of  copper,  but  recently  a  high-grade 
orebody  has  been  struck,  which  promises  well  when  opera- 
tions are  resumed. 

The  English  company's  holding  in  the  British  Equatorial 
Oil  has  not  been  increased  since  the  closing  of  the  accounts. 
Advice  has  been  received  of  oil  having  been  struck  in  the 
first  well  drilled  on  this  company's  property  in  Venezuela. 


Santa  Gertrudis  Co.,  Ltd. 

A  report  of  operations  of  the  Santa  Gertrudis  Co.,  Ltd.,  for 
the  year  ended  June  30,  1921,  states  that  during  the  period 
there  was  treated  475,360  dry  tons  of  ore,  of  which  200,487 
was  received  from  the  Santa  Gertrudis  mine  and  274,873 
from  the  El  Bordo.  The  bullion  recovered  contained  21,680 
oz.  fine  gold  and  4,533,338  oz.  of  silver.  The  financial  result 
to  tbe  milling  company  does  not  appear  in  the  report,  but 
no  dividend  was  declared  by  it.  Santa  Gertrudis,  Ltd.,  the 
English  company,  had  a  balance  over  from  1919-20  amount- 
ing to  £28,982,  and  after  paying  the  expenses  of  the  year 
and  interest  on  the  8  per  cent  five-year  notes,  and  writing 
off  £10,000  or  one-third  of  the  expenses  of  issue  of  the 
notes,  there  was  a  balance  left  to  carry  forward  amounting 
to  £453. 

The  operations  of  the  year  were  adversely  affected  by 
the  shortage  of  power,  owing  to  drought,  and  the  earnings 
were  seriously  reduced  by  the  fall  in  the  price  of  silver. 
The  advisory  engineer  considers  that  a  reduction  in  costs 
is  to  be  looked  for  within  a  reasonable  time. 
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Copper  in  1921 

By  H.  A.  C.  Jenison* 

Geologist  in  charge  of  Copper,  U.  S.  Geological  Survey 


THE  FUTURE  OF  THE  COPPER  INDUSTRY  is 
influenced  by  many  unmeasured  factors.  Certain 
world-wide  tendencies  are  evident,  but  the  effect 
of  such  tendencies  in  individual  countries  is  obscure. 
A  revival  of  the  domestic  industry  during  the  first  half 
of  1922  is  expected  by  some,  but  is  mainly  dependent 
upon  general  business  revival  here  and  in  Europe. 

Recently  much  has  been  said  about  new  uses  for 
copper,  the  increased  electrification  and  the  return  of 
copper  to  its  old  place  in  the  building  industry  and  the 
household,  but,  because  of  the  time  necessary  for  the 
development  of  these  uses,  it  appears  that  in  the  im- 
mediate future  the  consumption  of  copper  will  be  almost 
entirely  limited  to  the  present  fields. 

Despite  the  low  price  of  copper,  exports  of  copper 
and  its  manufactures  in  1921,  including  those  to  Japan, 
probably  will  not  have  exceeded  650,000,000  lb.,  which 
is  considerably  below  the  annual  exports  from  1907  to 
1913.  Germany  was  our  largest  pre-war  customer,  but 
her  buying  power  is  now  greatly  restricted  and  will 
probably  continue  to  be  for  some  time.  It  therefore 
appears  unlikely  that  the  export  market  will  greatly 
improve  for  some  time. 

In  considering  the  capacities  of  domestic  and  foreign 
markets,  the  relation  of  present  domestic  productive 
capacity  to  potential  consumption  is  of  interest.  At 
the  pre-war  rate  of  increase,  normal  domestic  consump- 
tion in  1922  should  be  about  1,100,000,000  lb.,  and  from 
the  present  outlook  it  is  unlikely  that  this  figure  will 
be  exceeded. 

The  present  productive  capacity  of  domestic  mines 
is  at  least  2,000,000,000  lb.,  and  the  refinery  capacity 
at  least  2,500.000,000  lb.  The  excess  of  refinery  capacity 
is  for  eopper  from  foreign  mines  which  are  likely  to 
operate  at  as  full  capacity  as  the  domestic  mines.  If 
mines  and  refineries  operate  at  full  capacity  in  1922 
or  1923.   about   1,400,000.000   lb.   will   be  available  for 


permission    of    the    Director.    l\     S.    Geological 


export — more  than  our  foreign  markets  are  likely  to 
absorb  annually  for  a  long  time  to  come.  It  appears, 
therefore,  that  revival  of  the  domestic  mining  and 
metallurgical  industry  will  be  gradual. 

The  more  distant  future  of  the  industry  is  obscure. 
The  domestic  market  apparently  has  many  possibilities, 
among  which  is  the  creation  of  new  uses  for  copper. 
The  campaign  conducted  for  this  purpose  already  ap- 
pears to  be  meeting  with  slight  success,  and  may  accom- 
plish more  than  is  now  considered  possible.  In  house- 
hold uses  copper  is  apparently  meeting  with  a  worthy 
rival  in  Monel  metal,  which,  from  all  that  can  be  learned, 
may  prove  to  be  more  suitable  for  such  uses  than  copper 
or  aluminum,  and  can  compete  in  price  with  either. 
The  ultimate  economy  of  copper  roofing  does  not  yet 
appear  to  have  enthused  the  majority  of  builders  and 
no  great  increase  in  the  use  of  copper  roofing  in  com- 
petition with  other  roofing  materials  is  to  be  expected 
under  existing  conditions. 

Electrification  of  railroads  is  considered  one  of  the 
greatest  future  uses  of  copper.  According  to  past  ex- 
perience, 10,000  lb.  of  copper  used  per  mile  of  single 
track  electrified  is  a  very  liberal  estimate;  in  fact 
6,000  lb.  per  mile  is  probably  closer  to  the  real  con- 
sumption. For  one  mile  of  double  track  much  less  is 
required  than  for  two  miles  of  single  track.  Power 
plants,  substations,  transmission  lines,  and  other  equip- 
ment necessary  to  furnish  power  for  electrified  roads 
are  estimated  to  require  less  than  10,000  lb.  per  mile 
of  track  electrified,  and  some  of  the  lines  most  favorably 
situated  for  electrification  would  require  less  than  those 
upon  which  the  estimate  is  made.  Even  assuming  elec- 
trification for  the  next  decade  at  the  rate  of  20,000  lb. 
per  mile  and  4,000  miles  per  annum  (two  liberal  as- 
sumptions), the  maximum  total  requirements  of  copper 
would  not  exceed  80,000,000  lb.  per  year. 

Electrical  engineers  of  the  Superpower  Survey  of  the 
U.  S.  Geological  Survey  estimate  that  the  amount  and 
rate    of   copper   consumption    in    the   electrification    of 

81 


E NQINEERING      AND      MINING     JOURNAL 


Vol.  113,  No.  3 


factories  and  railways  in  the  "superpower  zone"  will  about   200.000,000  lb.  of  refined  copper,  available  for 

be  >uch  as  to  have  little  or  no  effect  upon  the  market  the  European  market  at  a  low  cost,  and  it  is  probable 

price  of  the  metal.     Hvdro-electrical  development    will  that  within  a  few  years  the  company's  production  may 

consume  considerable  cornier,  but  will  be  gradual,  and  be  increased  to  about  400,000,000  lb.  per  annum.    These 

the  replacement  rate  in  electrical  apparatus  is  low.  two  great  companies,  if  their  planned  output  is  realized, 

It  seems  thai  the  plumbing  and  small-hardware  in-  should,  together  with  the  Spanish  producers,  make  from 

dustry  offers  the  best   field  for  increased  domestic  con-  800,000,000  to   1,100,000,000  lb.  of  copper  per  annum, 

sumption,  and  the  replacement  rate  in  such  a  field  would  available  to  the  European  market  at  a  price  with  which 

probably  be  higher  than  in  most  others.     In  this  con-  competition  will  be  difficult. 

aection  a  most  hopeful  feature  is  the  campaign  against  With    allowance   for   the   increased   output    of   these 

unreasonable  retail  prices  and  the  disposition  of  large  producers,  productive  capacity  within  the  next  decade 

producers    to    enter    the    fabricating    industry.     Reduc-  should    be    nearly    4,000,000,000    lb.,    of    which    about 

tion  of  cost  to  the  ultimate  consumer  will  probably  do  2,000,000,000   to   2,500,000,000  lb.   will  be  available  to 

more    toward    increasing    domestic    consumption    than  the  European  market,  a  large  part  of  which  may  be 

any  other  thing.     The  experience  of  certain  steel  com-  at  a  cost  with  which  producers  in  the  United   States 

nanies  is  a  notable  case  in  point.  cannot  easily  compete.    In  short,  both  the  slow  recovery 

Another  promising  field  for  increasing  domestic  con-  of  the  European  market  and  the  growing  competition 

sumption   is   in  the  electrification  of  tools.     Individual  for  it  are  possibilities  that  our  producers   must  bear 

tools  and  machines  driven  by  individual  electric  motors  in  mind  in  planning  for  the  future. 

are  far  more  economical  and  satisfactory  than  a  number  The  smelter  production  of  copper  from  domestic  ore 

of  tools  or  machines  driven  from  a  single  shaft.     Elec-  in  1921  based  upon  actual  figures  for  the  first  eleven 

trification  of  auxiliary  machinery  in  plants  now  operated  months  and  estimates  for  December  was  about  461,000,- 

by  steam  prime-movers  also  appears  promising.  000   lb.     The   refinery   production    on    the    same   basis 

was   about  601,000,000  lb.   from  domestic   sources  and 
FUTURE  Export  Market  about  320,000,000  lb.  from  foreign  sources. 
The  export  market  after  the  next  two  or  three  years  According  to  the  records  of  the  Department  of  Corn- 
is  also  uncertain.     The  questions  of  exchange  and  the  merce;  total  lmP°rts  for  the  first  eleven  months  of  cop- 
rehabilitation  of  European  industry  are  apparently  only  »<">    m   ore,    concentrates    mat  e,   blister,    and    refined 
part  of  the  problem.     Though  Germany's  buying  power  copper,  were  about  318,000000  lb    of  which  68  000,000 
is  now  limited,  it  is  believed  by  some  that  her  replace-  lb-  was  refined  copper  and  157  000,000  was  bister  cop- 
ment  needs  will  offer  a  great  market  for  domestic  cop-  P^-     Exports  for  eleven  months  totaled  about  567,000- 
per.    Much  of  Germany's  apparent  pre-war  consumption,  000  lb.,  of  which  about  538,000.000  lb   was  new  refined 
however,  was  merely  a  scheme  for  the  creation  of  great  CQWer  and  29.000,000  lb.  was  manufactured 
reserves  by  inducing  the  consumption  of  copper  in  such  The  total  supply  of  new  refined  copper  for  the  year 
forms    as   to    be    readilv    available    for    war    purposes,  was  about  989,000,000  lb     which  includes  refinery  pro- 
Copper  was  consumed  in  Germany  in   the  decorating  duction  from  foreign  and  domestic  sources  and  refined 
and  covering  of  shop  fronts  and  in  a  variety  of  other  C0PPer    imported.     The    stocks    of    refined    copper    in 
unnecessary  uses  which  probablv  will  never  be  renewed  hands  of  domestic  refineries   Dec.  31,   1921,  excluding 
in  Germany  or  in  any  other  country  suffering  from  the  those  in  transit,  were  about  496.000  000  lb.     Stocks  of 
war  while  cheaper  material  can  be  obtained.     The  elec-  blister  on  that  date  in  hands  of  smelters    in  transit  to 
trical  industry  of  Europe,  as  in  other  regions,  will  prob-  refineries,  and  in  hands  of  refineries,  including  materials 
ably  recover  and  expand  slowly.  in  Process>  were  about  297,000,000  lb.     The  amount  of 
Foreign  competition  for  the  European  market  within  new  refined  C0PPer  withdrawn  upon  domestic  account 
the  next  decade  may   well   be  considered.     The  Chile  for  1921  was  about  614.000,000  lb.,  as  given  in  Table  I. 
Copper  Company   is   reported   upon   good  authority  to  table  l— production,  stocks,  imports,  exports,  and 
be   planning  enormous   increases   in  ore  treated.     The  consumption  of  copper,  1919-1921. 
first  increase  is  to  raise  the  capacity  to  about  27,000  In|9IJoUnds           l920                 1921 
tons  of  ore  per  day,  or  more  than  300,000,000  lb.  of     smelter  output  from  domestic 

„,  ,         ...  .         .,     ,        An  nnn  ores  .    .       1,286,000,000        1.209,000,000  461,000,000 

copper  per  annum.     The  second  will  raise  it  to  40,000  Refin1ry' production  of  new 

tons  per  day  and  the  third  to  50,000  tons  per  day.     A  copper  from  domestic  and  1 76g_000_000  ,  635000000  92,,ooo,ooo 

large  plant  for  the  treatment  of  ores  which  do  not  leach  stocks  at  -he  «^  *  theye.'.  ^  ,  |25  000000  M  783iO00iO00 

readily  is  also  contemplated.     Plans  and  specifications      imports  429,387,594  486,000,000  cm  68,000,000 

,.      ,  ,    .       -        .,  .      K    .n  nnn  ,  Exports  ■  516,627,775  623,000,000     (6)538,000,000 

are  supposed  to  be  complete  for  the  plant  of  40,000-ton      HSi„„','  domestic  consump- 

capacity,  but  progress  on  it  has  been  delayed  on  account       ^^  annnn^Tl   ^^T^'mZTZ 

nfU-     u  4.  m-x.1.    &V        •  4-U  <«>  Amount  contains  496.000.000  lb.  of  refined  copper  and  297000.000  lb.  of 

Of    high    COStS.       With    this    increased    Capacity,    the    COm-        blister  copper.   (6)  Total  for  eleven  months  ending  Nov.  30.  1921,  from  records  of 
_. ,  ,j    ,  .,     ,,       j.  r~,  ,       ,  -ii.'  the  Burciu  . .[  1'ureiun  and  Domestic  Commerce,    (c)  Estimated. 

pany  should  have  available  for  European  market  within  tneuureauoi  roreigna 

the   next  decade   about   500,000,000   to   600,000,000   lb.  table  ii.-monthly  average  price  of  copper 

of  electrolytic  copper  at  a  relatively  low  cost.  "e^StsT  '     standard  LondonEiectroiytic 

The   Union   Miniere  du    Haut   Katanga  has   recently  Month                       1920       1921  1920       1921       1920        1921 

started  the  construction   of  a   4,000-ton  concentrating     January jg.w    12.597  1111.095    70.964    123.238  79.119 

plant  for  ores  not  amenable  to  leaching  and  of  too  low  MbATT.'    '  ig-™    j'  "6  109.533    67.565    118.348  7j.i90 

grade  for  direct  smelting,  and  a  leaching  plant  reported  t^:.\V.::::Y.Y."'.m.  j^JM    I2.7«  96  750    73.1%    109.200  74.298 

capable    of    producing    110,000,000    lb.    of    copper    per  ^nye   ; ;;              .;  i8576    12.170  90148    71155    106 .455  75.286 

annum.   Both  installations  are  reported  to  be  the  initial  September'..'.....:',  is.im    11. 948  ll'.Vtn    «  977    111.905  72:295 

units  of  a  much   larger  plant.     The  company   is   also     Octoberh \\  "7    'Jo"  H  III    66  "4    '946?4  741386 

undertaking    development    of    sufficient    hydro-electric  D^mbe?.'. '. '.' : '. '.       '.  *±M   ]^  75-702    66  706     83905  74525 

power  for  the  refining  of  all  copper  produced.     At  this        Year 17.456    12.502  97  480    69.356    108.839  74.223 

rate    the    company    should    produce    in    the    near    future  New  York  quotations,  oeWaoer  lb.  London,  pounds  sterling  per  long  ton. 
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Lead  Mining 

Bi  Clinton  H.  Crane 

I'!.   M.I.    I.I,     81  '1     CO. 


CONDITIONS  DURING  1021  in  the  lead-mining 
industry,  particularly  in  the  United  States,  were 
most  discouraging.  The  selling  price  of  the  metal 
had  returned  to  the  pre-war  level,  but  costs,  certainly  at 
the  beginning  of  the  year,  were  still  on  the  war  level. 
Mining,  milling,  and  smelting  costs  had  more  than 
doubled  since  1914;  wages  had  increased  in  no  districts 
baa  than  75  per  cent,  and  in  many  operations  over  100 
per  cent;  efficiency  had  dropped;  materials,  supplies, 
and  railroad  freights  had  in  general  more  than  doubled, 
and  on  some  roads  quadrupled.  Unless  costs  could  be 
brought  down,  most  of  the  ore  in  the  United  States 
would  cease  to  be  ore  in  the  generally  accepted  sense. 

Wages,  representing  in  most  enterprises  about  half 
the  total  cost  of  production,  could  be  reduced.  In  well- 
established  camps  wage  reductions  were  welcomed  as  an 
alternative  to  a  complete  shutdown,  but  wages  could  not 
be  reduced  anywhere  to  the  pre-war  level,  for  the  cost 
of  living  had  not  returned  to  that  level,  and  in  the  min- 
ing districts  still  remained  at  from  25  to  40  per  cent 
above  the  pre-war  scale. 

Materials,  in  the  order  of  their  importance,  coal, 
coke,  powder,  steel,  and  general  supplies,  were  subject 
to  the  law  of  supply  and  demand,  and  some  reductions 
took  place  as  business  slackened.  In  general,  for  lead- 
mining  districts  having  no  water  power,  by  the  end  of 
1921  coal  under  the  boilers  was  costing  from  50  to  80 
per  cent  of  what  it  did  at  the  end  of  1920,  but  still  at 
least  double  the  1913  price.  For  various  localities,  at 
the  end  of  1921,  the  cost  of  coke  was  from  65  to  100  per 
cent  of  that  at  the  end  of  1920;  the  cost  of  powder 
ranged  from  90  to  95  per  cent,  and  that  of  drill  steel 
from  80  to  90  per  cent;  but  in  each  of  these  items  the 
costs  were  still  much  higher  than  in  1913. 

Despite  reductions  in  wages  and  materials,  it  is  prob- 
able that  the  cost  of  producing  ore  is  still  40  to  60  per 
cent  higher  than  it  was  before  the  war,  and  the  cost  of 
producing  lead  from  ore  of  the  same  grade  has  in- 
creased in  like  proportion.  Only  the  lower-cost  pro- 
ducers can  exist  under  the  present  conditions,  and  these 
low-cost  producers  must  sacrifice  their  high-grade  de- 
posits to  live  at  all. 

The  increase  in  freight  rates  effective  June  25,  1918. 
and  a  further  increase  on  Aug.  26,  1920,  have  very 
greatly  affected  the  cost  of  everything  in  the  country, 


bui  tin-  mining  industrj   I..  ecially  pena 

Although  general  rates  in  June,  1918,  were  increased 
only  2.">  per  cent,  tin-  averag  ■   "ii  all  mine  and 

smelter  products  was  '>'>  per  rent.    Tin  with 

the  advance  in  August,  1920,  raised  freight  on  these 
products  by  more  than  1 10  per  cent.  These  freight 
increases  have  magnified  the  differentials  between  prop- 
erties in  different  parti  <  i  the  country  and  have  opened 
to  foreign  competition,  on  the  Atlantic  seaboard,  mar- 
kets which  otherwise  would  have  been  clo 

No  new  metallurgical  or  mechanical  improvements 
have  recently  been  developed.  Without  flotation  many 
mines  that  are  operating  today  would  be  shut  down. 
Flotation  in  milling  and  the  one-man  drill  in  mining  had 
already  come  to  the  help  of  the  industry  just  before  the 
war  started.  Excepting  extensions  of  known  ore  areas 
in  the  Tri-State  district,  no  new  deposits  of  lead  were 
discovered  in  1921,  and  with  the  present  conditions  there 
is  no  inducement  for  intensive  exploration. 

The  United  States  lead-mining  industry  has  developed 
to  its  present  proportions  with  the  help  of  protective 
tariffs,  under  which  enough  lead  has  been  produced  to 
supply  domestic  needs,  with  no  surplus  for  export.  Thus, 
there  has  been  no  foreign  market  for  it  to  lose.  Cor- 
respondingly, except  in  boom  times  or  under  inadequate 
and  irrational  tariffs  such  as  that  now  in  force,  there 
has  been  no  room  for  imports ;  but  during  the  last  two 
years  so  much  foreign  lead  has  been  imported  that  many 
American  mines  are  closed  down ;  and  unless  the  coun- 
try's usual  tariff  policy  is  resumed  they  will  remain 
closed  down  to  make  place  for  the  more  cheaply  pro- 
duced metal  of  Mexico  and  Spain. 

The  outlook  for  1922  in  the  lead-mining  industry  is 
much  brighter  than  it  was  at  the  beginning  of  1921. 
Most  districts  have  held  their  working  forces  intact  and 
have  returned  to  a  pre-war  efficiency.  The  early  enact- 
ment of  an  adequate  specific  tariff  is  anticipated.  Fur- 
thermore, certain  reductions  in  freight  rates  on  bullion 
and  refined  metal  have  recently  been  made. 

With  a  revival  of  business,  particularly  in  the  build- 
ing industries,  more  lead  should  be  needed,  but  unless 
costs  can  be  still  further  lowered,  largely  by  additional 
reductions  in  freights  and  in  the  cost  of  important  raw 
materials,  a  larger  volume  of  lead  can  be  produced  only 
at  higher  price  levels. 


Zinc  Mining 

By  Arthur  Thacher 

Mining'  Engineer,  St.  Louis,  Mo. 


THE  year  1921  was  most  disastrous  to  the  zinc 
miners.  The  effects  of  the  war  produced  a  finan- 
cial crisis  which  required  a  drastic  curtailment  of 
all  expenditures  and  brought  about  a  hand-to-mouth 
rate  of  expenditure  extremely  detrimental  to  the  indus- 
try and  to  general  prosperity  and  well-being,  which 
involves  providing  for  future  as  well  as  present  re- 
quirements. As  a  result,  the  consumer  used  all  his 
supply  before  purchasing,   while  the  dealer  waited  till 


his  stock  was  exhausted  before  ordering.  This  in- 
creased the  stocks  at  the  smelters,  as  they  were  carrying 
what  would  ordinarily  be  in  the  hands  of  the  dealer 
and  consumers.  The  smelters  in  turn  diminished  their 
ore  stocks,  thus  increasing  the  ore  stocks  in  the  hands 
of  the  miner.  The  miner  had  no  one  to  pass  his  stock 
on  to,  and  his  only  relief  was  to  curtail  or  stop  mining. 
With  most  of  the  mines  closed  and  in  financial  trouble 
there  has  been  only  the  average  improvement  in  methods 
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and  equipment.  Some  improvement  is  always  taking 
place.  Perhaps  one  exception  can  be  noted  in  the  use 
of  underground  loading  machines.  In  common  with  all 
ind  improvements  in  practice,  the  introduc- 
tion of  machine  loaders  is  making  slow  headway  and 
has  not  yet,  on  the  whole,  afforded  the  zinc  miner 
radically  cheaper  mining  costs.  The  field  looks  promis- 
ing, but  the  miners  of  zinc  must  be  patient  before 
expecting  any  great  change  in  their  cost  sheets. 

The  great  change  that  is  now  taking  place  is  a  mental 
one.  The  war  was  fought  on  autocracy,  which  is  only 
another  name  for  peonage.  The  peonage  idea  has  existed 
since  the  beginning  of  history,  and  has  only  been  slowly 
dying.  The  war  marks  only  one  victory,  but  a  great 
one.  Real  civilization  consists  of  co-operation  and  the 
square  deal.  The  war  aroused  mental  activity  and 
encouraged  thought  in  the  right  direction.  The  first 
efforts  naturally  resulted  in  chaotic  conditions,  but  this 
is  passing,  and  the  world  is  coming  into  a  new  and 
greater  era.  We  are  prone  to  overlook  this  human 
factor  and  attribute  success  to  natural  resources, 
science,  and  machinery.  No  doubt  these  are  great 
factors,  but  without  intelligent  co-operative  human 
effort  they  bring  little  results. 

Though  1921  was  a  year  of  discouragement  and 
despair  to  the  zinc  miner,  this  is  only  a  temporary 
condition,  and  we  can  look  forward  to  a  future  which 
will  make  the  past  look  small. 

As  indicated  before,  the  world  has  been  living  on  its 
accumulation,  the  real  consumption  being  greater  than 
we  realize.  There  is  no  reason  to  believe  that  larger 
stocks  than  were  necessary  were  being  carried  before 
the  war,  and  therefore  with  the  return  to  steady  con- 
ditions we  will  find  that  the  stocks  at  the  mines  and 
smelters,  large  as  they  now  appear,  are  insufficient  to 
build  up  to  the  supply  carried  in  pre-war  days. 

With  respect  to  the  future  demand  for  zinc,  it  is  to 
be  noted  that  this  country  has  been  an  active  producer 
for  about  fifty  years  and  that  the  production  has  more 
than  doubled  every  ten  years;  the  last  doubling  being 


in  about  nine  years.  If  it  is  objected  that  the  war 
caused  this  in  the  last  nine  years,  we  only  have  to  take 
the  preceding  years.  Moreover,  this  condition  is  con- 
firmed by  world  figures  and  the  figures  on  iron,  steel, 
copper,  and  lead,  although  the  figures  for  the  doubling 
vary  from  nine  up  to  fifteen  years  or  more.  It  is  im- 
material in  this  connection  just  what  the  number  of 
years  are.  The  important  point  is  that  in  less  than 
fifteen  years,  probably  in  not  over  ten  years,  the  world 
will  call  for  double  the  present  average  output  and  a 
total  of  more  zinc  than  the  world  has  so  far  produced. 
This  can  and  will  be  supplied  by  better  operation  and 
at  a  higher  price,  which  will  enable  us  to  work  lower- 
grade  material  that  is  now  not  even  classed  as  ore. 
This  is  the  history  of  the  past. 

It  may  be  urged  that  increase  of  price  would  cur- 
tail consumption.  This  is  true  of  most  finished  articles, 
but  is  not  strictly  true  in  relation  to  the  ore  or  crude 
metals.  To  the  ultimate  user  who  finally  pays  the  bill 
the  total  cost  of  the  ore,  or-even  the  crude  metal,  is 
not  over  5  per  cent  of  what  he  pays,  and  even  a  doubling 
of  the  original  cost  of  the  ore  would  not  make  any  great 
difference  to  him. 

The  world  is  in  a  metal  age,  and  the  twentieth  cen- 
tury has  already  used  more  metals  than  were  produced 
in  all  preceding  time.  The  results  are  inevitable,  but 
how  rapidly  they  will  come  depends  on  man.  The  great 
controlling  factor  is  co-operation,  or  combining  efforts, 
and  the  accomplishment  of  this  depends  on  the  mining 
engineer. 

In  the  past  the  labor  problem  has  loomed  large,  but 
that  has  been  principally  because  we  viewed  it  from  the 
side  of  peonage  and  its  attendant  side  lines,  and  with 
a  truer  realization  of  co-operation  and  the  square  deal 
the  labor  situation  will  change  and  the  results  will  con- 
stantly improve,  as  they  have  in  the  past. 

We  have  had  only  one  generation  of  civilization  de- 
veloped on  metals,  and  with  this  start  and  our  increased 
knowledge,  coupled  with  the  war  victory,  the  coming 
twenty-five  years  will  show  remarkable  advance. 


Gold  Mining 


By  Sidney  J.  Jennings 

iident,   United   States   Smelting.   Refining  &   Mining   Co., 


A  STUDY  of  a  table  of  statistics  showing  the  output 
of  gold  by  countries  for  the  last  year  indicates 
..  as  an  outstanding  fact  that  67  per  cent  of  the 
output  came  from  those  constituting  the  British 
Empire.  The  cost  of  labor,  materials  and  transporta- 
tion necessary  to  produce  this  gold  was  paid  for  in  the 
depreciated  paper  currency  of  the  different  countries 
forming  that  commonwealth  of  states  and  dominions. 

The  premium  that  gold  commanded  varied  not  only 
from  country  to  country  but  also  from  month  to  month, 
and  it  is  impracticable  at  this  time  to  say  what  the 
weighted  average  premium  was.  The  maximum  was 
somewhere  near  50  per  cent  in  the  Transvaal  and  the 
minimum  about  10  per  cent  in  Canada.  The  United 
States,  which  produced  14  per  cent  of  the  gold,  and 
Mexico,  which  produced  4  per  cent,  did  not  have  this 
advantage.  This  premium  on  gold  will  disappear  as  the 
rates  of  exchange  between  the  United  States  and  the 
different  countries  of  the  British  Empire  return  to  a 
normal  basis.  The  recent  rapid  rise  in  the  value  of  the 
pound  sterling  expressed  in  terms  of  United  States 
dollars  shows  that  the  length  of  time  before  this  occurs 
may  be  shorter  than  many  expect. 


The  leaders  of  the  gold-mining  industry  in  the  Trans- 
vaal, which  is  producing  about  48  per  cent  of  the  world's 
supply  of  gold,  constantly  point  out  in  their  reports  and 
speeches  the  fact  that  the  continued  operation  of  a 
number  of  so-called  "low-grade  mines"  is  entirely  de- 
pendent upon  the  premium  received  for  their  gold.  If 
this  premium  disappears,  as  apparently  it  may  do  in  a 
short  time,  one  of  two  things  will  have  to  happen. 
Either  the  wages  of  the  laborers  in  the  gold  mines  and 
the  cost  of  supplies  will  have  to  be  materially  reduced 
or  else  these  mines  must  close  down.  An  analysis  of 
the  cost  of  producing  gold  at  certain  of  the  mines  in 
the  Transvaal  shows  that,  even  with  any  reduction  that 
is  within  reasonable  probability  in  wages  and  cost  of 
supplies,  some  of  them  are  unable  to  produce  gold  except 
at  a  loss,  and  these  will  undoubtedly  be  compelled  to 
discontinue. 

In  addition  to  the  before-mentioned  factors,  several 
mines  on  the  Rand  are  reaching  the  end  of  their  ore 
reserves,  and  will  in  consequence  cease  producing.  The 
new  mines  that  are  being  developed  on  the  Far  Eastern 
Rand  cannot  produce  enough  gold  to  make  up  for  the 
losses  occasioned  by  the  factor  mentioned.    It  therefore 
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seems  fairly  certain  that  the  Transvaal  has  reached  the 
apogee  of  its  gold  production  and  will  continue  at  even 
a  more  rapid  rate  the  decline  which  has  been  taking 
place  in  the  last  few  years. 

Production  of  Australasia,  Canada  and  India 
Likely  to  Decline 

The  production  of  gold  in  Australasia  has  shown  a 
steady  decrease,  and  no  new  production  looms  up  on  the 
horizon  of  sufficient  importance  to  stay  this  decline. 

The  production  in  Canada  and  India  has  been  main- 
tained, but  in  both  countries  the  producing  mines  are 
reaching  increasing  depth  and  no  new  large  ones  are 
being  opened.  It  seems  inevitable  that  a  decrease  in 
gold  production  in  these  two  countries  must  take  place, 
in  the  cost  of  supplies  and  labor  which  took  place  during 
may  hold  out  surprises  in  the  direction  of  new  pro- 
duction. 

In  the  United  States  the  decline  in  the  production  of 
gold  continued  throughout  1921.  The  small  reduction 
in  the  cost  of  supplies  and  labor  which  took  place  during 
1921  was  not  sufficient  to  warrant  starting  up  many  of 
those  properties  that  were  closed  down  during  the  peak 
of  the  rise  in  price.  The  production  of  gold  in  the 
United  States  has  also  been  diminished  by  the  closing 
down  of  the  copper  mines,  from  which  a  certain  amount 
of  gold  was  produced  as  a  byproduct. 

Hope  Lies  in  Alaska 

In  Alaska,  the  exhaustion  of  the  old  placer  deposits, 
without  the  discovery  of  new  ones  of  magnitude,  has 
brought  about  a  diminished  production.  The  mines  at 
Douglas  Island  have  not  been  reopened  after  the  disaster 
which  overtook  them  some  years  ago,  and  the  poor  suc- 
cess of  the  mines  on  the  mainland,  where  the  anticipated 
expectations  have  not  as  yet  been  achieved,  also  brought 
about  a  decrease  in  production.  There  is,  however,  con- 
siderably more  interest  being  shown  in  gold  mining  at 
the  present  time,  and  when  the  anticipated  reductions 
in  freight  rates,  cost  of  coal,  powder  and  steel  and 
reduced  wages,  become  a  fact,  a  slow  resumption  of 
gold  mining  will  undoubtedly  take  place,  which  may  be 
in  sufficient  volume  not  only  to  arrest  the  decline  in  pro- 
duction in  the  United  States  but  to  increase  production. 

The  decline  in  production  of  gold  in  Russia  has  been 
due  to  political  causes,  and  until  a  stable  form  of  gov- 
ernment is  established,  and  one  more  conducive  to  fos- 
tering the  production  of  wealth,  the  resumption  of  gold 
mining  on  any  large  scale  will  not  take  place  in  that 
vast  territory. 


This  rapid  Burvey  of  the  chiel  (fold  i  '>un- 

tiies  shows  thai  "ii  balance  the  production  oi  gold  will 
decline  In  the  immediate  future.  No  epoch-making 
metallurgical  discoveries  have  taken  plao  any 

new  method  of  mining  been  devised  which  will  bring 
into  the  realm  of  commi  n  lal  ore,  material,  which  ihough 
gold-bearing,  has  BOi  a  sufficiently  high  content  to  war- 
rant its  exploitation. 

Need  of  Gold  as  a  Currency  Basis 

The  demand  for  gold  or  some  metallic  currency  which 
will  provide  a  sound  money  for  the  peoples  of  Central 
Europe  and  Russia  is  going  to  increase  enormously.  It 
is  difficult  to  say  at  what  point  a  paper  currency  be- 
comes worthless  as  a  medium  of  exchange,  but  it  Beems 
probable  that  this  point  will  be  reached  in  a  com- 
paratively short  time  by  the  currencies  of  Central 
Europe  and  Russia.  No  matter  how  patient  or 
obedient  to  their  governments  peoples  may  be,  the  time 
will  come,  as  it  did  in  France  in  the  time  of  the  Revolu- 
tion, and  as  it  did  in  Mexico  four  years  ago,  when  the 
workmen  will  say,  "I  will  not  work  and  be  paid  in  a 
medium  the  value  of  which  decreases  10  per  cent  a 
week." 

Experience  proves  that  when  a  people  once  discards 
the  use  of  an  inconvertible  paper  currency,  that  people 
will  not  return  to  paper  money,  however  well  secured, 
as  long  as  the  governments  are  run  by  those  who  have 
caused  suffering  by  the  ruin  and  misery  brought  on  by 
an  inconvertible  paper  money. 

When  once  started,  the  power  of  these  European 
countries  to  absorb  gold  or  silver  or  both  will  be  great 
and  increasing.  The  price  of  their  products  measured 
in  the  terms  of  these  metals  will  be  small  and  decreas- 
ing, and  it  very  well  may  be  that  the  value  of  gold 
measured  in  terms  of  commodities  will  be  so  great  that 
material  which  is  now  looked  upon  as  worthless  rock, 
though  gold-bearing,  can  be  worked  at  a  profit.  It  is 
possible  that  the  financial  experts  of  these  countries 
may  perceive  this  tendency  and  seek  to  counteract  it 
by  the  use  in  some  measure  of  silver  as  a  circulating 
medium.  This  use  of  silver  will  tend  to  stabilize  prices, 
a  consummation  much  to  be  desired  in  every  com- 
munity. 

Whether  silver  is  used  as  a  circulating  medium  or 
not,  the  demand  for  gold  will  increase  greatly  in  the  not 
distant  future,  and  with  this  increased  demand  for  gold 
will  come  an  increased  interest  in  and  more  active 
search  for  gold  mines. 


Silver  Mining 

By  Felix  Edgar  Wormser 

Assistant  Editor.  Engineering  and  Mining  Journal 


A  MERICAN  SILVER  PRODUCERS  were  little  con- 
l\  cerned  in  the  fluctuations  of  the  silver  market  in 
■L-  JL  1921,  for  they  received  a  fixed  price  for  their 
product  under  the  provisions  of  the  Pittman  Act.  This 
price,  fixed  by  law  at  $1  per  oz.,  varied  within  a  fraction 
of  a  cent  of  that  amount,  depending  upon  the  delivery 
point  for  the  metal,  whether  the  Denver,  San  Francisco, 
or  Philadelphia  mint.  About  58,563,000  oz.  was  bought 
by  the  Government  during  the  year,  bringing  total 
purchases  to  88,570,000  oz.  since  May  13,  1920.  A 
further  amount  of  119,430,000  oz.  remains  to  be  pur- 
chased, which  will  require  about  two  more  years.  The 
closing  of  the  copper  mines  and  the  depression  in  lead 
and  zinc  has  not  had  the  effect  anticipated  upon  pro- 
duction— estimated  to  have  been   50.364,000  oz.,   com- 


pared with  55,361,000  oz.  in  1920.  Copper  mines,  the 
largest  producers  of  silver,  have  been  unable  to  take 
full  advantage  of  dollar  silver.  Straight  silver  pro- 
ducers, in  Nevada  particularly,  have  been  the  most  for- 
tunate. 

As  a  result  of  the  flow  of  American  silver  into  the 
United  States  Treasury,  exports  of  silver  from  the 
country  for  the  first  eleven  months  of  1921  were  only 
44,430,350  oz.,  as  compared  with  107,535,300  oz.  and 
208,426,260  oz.  for  similar  periods  in  1920  and  1919 
respectively.  Imports  also  dropped,  reflecting  the 
smaller  production  of  Mexico  and  Canada,  being  57,- 
726,767  oz.  for  the  first  eleven  months  of  1921,  com- 
pared with  83,434,400  oz.  in  a  similar  period  in  1920. 

The  world  silver  market  was  erratic  throughout  1921. 
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Early  in  January  foreign  silver  sold  for  65ic.  per  oz„ 
.:"ter  many  fluctuations  dropped  to  the  lowest  point 
of  the  year  on  March  5.  when  a  quotation  of  528c.  was 
recorded.  Then  began  a  steady  climb  to  the  highest 
price  for  the  year.  7SI&,  reached  on  Oct.  17.  For  a 
time  it  looked  as  if  silver  would  go  even  higher,  but 
this  hope  was  soon  dispelled  by  a  rather  rapid  decline. 
Although  the  average  price  of  silver  for  li*21  is  above 
the  pre-war  level.  Mexican  and  Canadian  producers 
found  little  encouragement  in  increasing  production, 
owing  to  their  high  costs. 

MONTHLY  AVERAGE  PRICJ  OFSILVJ  I; 

- New  York .  . London .  Sterling  Exchange 

1920         1921  1920         1921  1920  1921 

Month 

Januarr  132.827  65.950     79.846  39.985  367.082  372.650 

Febfua'^  131.295  59.233     85.005  34.745  337.466  385.932 

M»rch  .      125.551  56.023     74.194  32  479  370.870  389.806 

\pril  119.779  59.337     68.848  34.250  392.438  391.784 

>JV  102.585  59.810     60.010  34.165  383.360  396.580 

Joni   .  90.957  58.510     51.096  34.971  393.663  377.236 

91.971  60.260     53.736  37.481  385.538  362.565 

August  90.168  61.597     59.875  38.096  360.404  364.505 

September 93.675  66.160     59.476  40.082  350.370  371.725 

October  83.480  70.970     54.197  41.442  346.460  386.315 

November 77.734  68.234     50.952  38.750  342.333  396.315 

December  64.774  65.760     41.845  35.645  348.101  414.880 

Ye»r 100.900  62.654  61.590  36.841  364.840  384.191 

New  York  quotations  cents  per  ounce  troy,  999  fine.  London,  pence  per  ounce, 
sterling  silver,  925  fine. 

The  unusually  high  price  of  silver  in  1919  and  1920, 
which  caused  practically  every  nation  to  take  steps  to 
protect  its  silver  coinage  from  the  melting  pot,  reaped 
part  of  its  harvest  in  1921.  Some  countries,  because 
of  the  great  depreciation  of  their  currencies,  witnessed 
the  almost  total  disappearance  of  silver  coins  from 
circulation.  Germany  actually  shipped  large  amounts 
of  silver  bullion  from  melted  coin  to  the  United  States 
to  be  use  as  collateral  for  a  loan.  Great  Britain  re- 
duced the  fineness  of  her  silver  coinage  almost  in  half, 
from  925  to  500.  Other  European  countries  turned  to 
the  base  metals,  copper,  nickel,  aluminum,  and  various 
alloys  to  satisfy  subsidiary-coinage  demands.  In  gen- 
eral, the  use  of  the  cheaper  metals  is  the  result  of  the 
existence  of  large  quantities  of  depreciated  paper  cur- 
rency and  the  impossibility  of  maintaining  a  simul- 
taneous circulation  of  the  precious  metals  and  depreci- 
ated paper.  Curiously  enough,  of  all  nations,  Russia 
was  reported  during  the  year  to  be  turning  toward  the 
coinage  of  silver. 

China  and  India  continue  to  be  the  pillars  of  the 
silver  market.  They  were  raised  to  unusually  prosper- 
ous heights  during  and  for  a  short  time  after  the  war, 
but  the  world-wide  depression  has  had  its  effect  upon 
them  as  well  as  upon  all  other  nations.  Both  countries, 
being  large  producers  of  raw  materials,  have  naturally 
felt  the  depression  keenly.  China  and  India  were  both 
buyers  and  sellers  of  silver  during  1921.  India's  pur- 
chases were  heaviest  for  the  first  part  of  the  year.  As 
usual.  Far  Eastern  speculation  has  played  an  important 
part  in  the  silver  market,  and  some  of  the  vagaries  in 
prices  can  be  ascribed  to  it. 

What  effect  the  changed  conditions  in  India  and 
China  brought  about  by  the  war  will  have  on  the  future 
of  silver  it  is  idle  to  attempt  to  guess.  China  during 
the  war  is  estimated  to  have  hoarded  from  100,000,000 
to  200,000,000  oz.  of  silver  that  confidence  in  govern- 
ment and  trade  may  release.  As  silver  dropped  in 
price,  large  amounts  of  gold  that  had  been  purchased 
by  China  when  silver  was  high  were  sold  and  converted 
into  the  currency  medium  of  the  country,  silver. 

Much  depends  upon  the  trade  balances  of  these  Asi- 
atic nations  as  to  the  future  demand  for  silver.  During 
1921  the  trade  balance  of  India  changed  from  adverse, 


which  it  had  been  since  June,  1920.  to  favorable.  Fav- 
orable trade  balances  for  the  Far  East  require  ship- 
ments of  silver  and  gold  in  settlement.  A  good  monsoon 
in  India  points  to  a  continuation  of  satisfactory  condi- 
tions in  India  for  the  next  few  months  at  least. 

The  next  two  years  will  pass  rapidly  for  the  Amer- 
ican silver  producer.  There  is  nothing  on  the  horizon 
to  indicate  that  silver  will  soon  cross  the  dollar  line 
and  so  prolong  the  duration  of  the  Pittman  Act.  No 
doubt  when  the  time  comes,  the  foreign  silver  market 
will  reflect  months  ahead  the  completion  of  the  United 
States  Government's  purchases  and  the  effect  of  the 
American  supply's  addition  to  the  world  market. 

The  destruction  of  European  silver  currencies  and 
the  reduction  of  the  fineness  of  others  has  partly  made 
up  for  the  deficit  left  by  the  withdrawal  of  American 
silver  from  the  world  market.  The  500  fine  British 
silver  coins  are  expected  to  release  40,000,000  oz.  of 
silver  to  the  world's  supply,  irrespective  of  the  total 
abandonment  of  silver  by  other  countries. 

Domestic  silver  consumption  is  becoming  of  increas- 
ing importance.  The  moving-picture  film  industry  con- 
sumes about  one-twelfth  the  domestic  production  of 
silver.  It  is  unfortunate,  in  view  of  the  attitude  of 
European  countries  toward  silver,  that  there  are  not 
other  industrial  channels  of  consumption  equally  prom- 
ising. It  is  an  anomaly  that  while  the  financial  policies 
of  Europe  have  dispensed  with  silver,  the  so  -  called 
"backward"  nations  have  not  diminished  their  regard 
for  it.  

Platinum 

By  James  M.  Hill* 

Geologist,  U.  S.  Geological  Survey 

STOCKS  of  platinum  at  the  beginning  of  1921  were 
46,747  oz.,  nearly  75  per  cent  greater  than  in  the 
previous  year.  Imports  for  the  first  nine  months  of 
1921  were  52,200  oz.,  or  slightly  lower  than  in  1920. 
However,  the  available  platinum  was  apparently  more 
than  sufficient  for  the  decreased  demands,  particularly 
of  the  jewelry  industry,  as  the  price  for  the  metal  con- 
tinued to  decrease  until  July,  when  the  low  level  of 
$65  per  oz.  was  reached.  After  midsummer  there  was 
an  increase  in  price,  and  by  mid-November  $85  was 
asked  for  small  quantities  of  platinum.  More  recently 
the  market  has  eased,  and  it  appears  probable  that 
platinum  may  decline  further. 

AVERAGE  MONTHLY  PRICES  OF  PLATINUM 
Dollars  per  Troy  Ounce  in  New  York  Market 
Months  1917 

January  87.83 

February  ......      103.75 

March  .      103.33 

April  .      103.77 

May 105.00 

June 104.75 

July.  103.88 

August.  104.55 

September  .104.13 

October.  104.00 

November 104.52 

December •  ■      104.38 

J5.95  114.61      110.90     75.033 

Colombia  still  continues  to  supply  over  half  of  the 
crude  platinum  demand  of  the  United  States,  though 
both  England  and  France  have  contributed  considerable 
metal.  Japan  has  placed  an  embargo  on  the  exporta- 
tion of  platinum,  apparently  with  the  purpose  of  build- 
ing up  a  reserve,  for  she  has  taken  over  half  of  the 


1918 

1919 

1920 

1921 

105.92 

104.85 

154.23 

73.400 

107.68 

100.43 

151.59 

70.227 

108  (nam.) 

99.20 

138.56 

72.463 

108  (mm. 

99.85 

127.04 

73.404 

106.27 

102.60 

97.50 

73.740 

1 05 . 00(a) 

105.80 

85.19 

74.942 

105.00(h) 

105.90 

83.94 

70.440 

105.00(a) 

107.60 

111.44 

73.222 

105.00(a) 

128.70 

115.20 

75.960 

105.00(a) 

132.21 

101.70 

81.800 

105.00(a) 

136.74 

84.75 

82.609 

105.54  J| 

151.35 

79.62 

78.192 

•Published  by  permission  of  the  Director.  TJ.  S.  Geological  Survey 
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unmanufactured  platinum  exported  from  the  United 
States  and  has  undoubtedly  been  in  other  markets  as 
well. 

Iridium,  which  was  quoted  at  $325  per  oz.  at  the 
tirst  ..I'  L921,  gradually  lessened  in  demand,  apparently 
reflecting  the  slump  in  the  automobile  industry.  Bj 
midyear,  the  price  had  declined  to  $160@$170  per  oz. 
and  it  is  reported  that  toward  the  close  of  the  year 
holders  of  iridium  or  osmiridium  could  find  no  bidders 
for  their  metal. 

It  was  hoped  that  Mr.  Urquhart's  negotiations  in 
Russia  might  result  in  renewed  mining  activity  in  that 
country,  but  the  Soviet  government  was  not  ready  to 
listen  to  reason,  so  another  year  has  been  lost  in  re- 
opening the  world's  richest  Dlatinum  mines. 

The  Canadian  nickel  mines  were  closed  in  the  fall 
of  1921,  which  will  result  in  a  loss  of  several  hundred 
ounces  of  platinum  and  palladium  a  year.  The  Colombia 
production  should  continue  to  increase,  and  there  is 
every  reason  to  feel  that  the  domestic  market  should 
have  sufficient  supplies  during  1922  to  assume  a  some- 
what lower  price  for  all  of  the  platinum  group  metals. 


Quicksilver  Mining 

By    H.   W.   Gould 

Uinlng  engineer  and  former  manager.  New  Idria  Quicksilver 
Mining  Co..  San  Francisco.  Cal. 

DOMESTIC  quicksilver  mining,  and,  consequently, 
quicksilver  production,  reached  the  low  ebb  of  its 
history  in  1921.  The  output  from  domestic  mines  in 
1921  was  less  than  one-half  that  of  any  other  year  since 
1850.  and  about  one-sixth  of  the  average  annual  produc- 
tion for  the  last  seventy  years. 

At  present,  the  industry  is  practically  dead,  with 
most  of  the  mines  completely  closed  down,  their  organ- 
izations scattered,  and,  in  most  instances,  without  suffi- 
cient capital  to  resume  normal  operations.  The  primary 
cause  of  this  condition  is  the  large  importations  of 
European  metal  in  the  last  six  months  of  1920,  and 
about  10,000  flasks  during  the  first  nine  months  of  1921. 
These  importations,  together  with  considerable  stocks 
held  by  domestic  producers  on  a  market  already  affected 
by  curtailed  consumption  in  the  United  States  on 
account  of  the  general  business  depression,  has  forced 
the  market  as  low  as  or  lower  than  pre-war  prices. 

AVERAGE  MONTHLY  PRICES  OF  QUICKSILVER 


Month 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November   . 
December 


During  the  last  year,  I  visited  the  quicksilver  mines 
of  Spain  and  Italy,  including  the  Idria  mine,  now  in 
Italy  but  formerly  in  Austria,  and  had  a  splendid  oppor- 
tunity to  study  the  European  outlook.  Many  important 
changes  were  effected  in  the  industry  in  Europe  during 
the  war.  Prior  to  1914,  German  interests  completely 
dominated  the  world's  quicksilver  market.  The  old 
Idria  mine,  producing  about  one-fourth  of  the  world's 


Per  Flask  of  75  Lb. 

—  New 

Vork  — — 

.  _.  , 

1918 

1919 

1920 

1921 

.  .   $126.77 

$105  50 
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quicksilver,  was  owned  bj  A.u  tria.    The  Monte  Amiata 
group,    In    in  i  anj ,    Italy,   ow  ned  and   opei 
German    company,    yielded    about    one-fourth    of    the 
world's  production  before  the  Greal   War.     Th< 
Almaden  mine,  in  Spain,  yielded  nearly  one-third  ol 
world's  quicksilver  production,  its  product   being  sold 
through  the  English  house  of  Rothschild.     The  German 
interests  thus  controlled  75   per  cenl    of  the   world'i 
quicksilver.    American  production,  coming  mi 
small,  scattered   nunc:,  yielded  less  than   IK  per  cent   of 
the  world's  total  in  1914.    Without  adequate  tarifl 
tection  the  domestic  industry  was  slowly  dying. 

At  present,  Germany  is  entirely  out  of  the  world's 
quicksilver  market.  Italy  annexed  the  Austrian  terri- 
tory that  included  the  Idria  mine,  and  now  owns  and 
operates  it  as  a  government  institution.  An  Italian 
company  acquired  the  German  interests  at  Monte 
Amiata  during  the  war,  and  today  this  district  is  the 
largest  producer  in  the  world,  and,  with  the  Idria,  gives 
Italy  over  one-half,  and,  possibly,  two-thirds,  of  the 
world's  production  of  mercury.  Though  Spain's  produc- 
tion dropped  from  nearly  37,000  flasks  in  1914  to  less 
than  25,000  flasks  in  1920,  the  Almaden  mine  is  still 
yielding  about  one-third  of  the  world's  total.  This  metal 
is  still  sold  by  the  Rothschilds  in  London,  but  the 
German  influence  has  been  removed. 

WORLD'S  QUICKSILVERIPRODUCTION 
In  Flasks  of  75  Pounds 

.- Italy  -  United  Miscel- 

Spain            Idria         Monte  Amiata  States  laneous         Total 

1909        40,933          19,294  (a)         22,668  21,075  4,500          108,470 

1913         36,619         26,7100^          31,541  20,213  4,000          119,083 

1917        )25,I33          25.000(a)          29,300  36,159  4,000          119,592 

1921(6)    23,000          10,000               30,000  6,000  2,000           71,000 
U.  S.  output  dropped  to  16,548  flasks  in  1914. 
(a)  Austrian  production.    (M  Estimated  by  the  writer. 

The  average  cost  in  Europe  of  producing  quicksilver 
is  about  $30  per  flask.  Adding  $3  (10  per  cent  ad 
valorum  duty)  and  $2  for  freight  and  other  charges,  to 
this  cost,  makes  a  total  of  $35  per  flask  f.o.b.  New  York. 
If  the  European  producer  can  sell  at  $40  per  flask,  he 
makes  a  fair  profit. 

If  the  effort  w:ere  necessary,  even  with  their  present 
antiquated  methods,  the  Almaden  mine,  in  Spain,  could 
produce  quicksilver  for  less,  on  account  of  the  very  high- 
grade  ore  (7  or  8  per  cent).  The  ore  of  the  Italian 
mines  averages  from  I  up  to  3  per  cent  and  they  have 
splendid  reduction  plants,  good  engineering  practice, 
and — most  important — plenty  of  cheap  and  efficient 
labor.  Against  these  conditions,  the  American  mines 
are  seriously  handicapped  by  their  very  low-grade  ore 
(i  to  i  per  cent)  and  high  labor  costs.  Under  the  cir- 
cumstances, it  is  doubtful  if  any  American  production 
of  importance  can  be  made  under  $50  per  flask,  and 
probably  not  much  at  less  than  $60. 

The  world's  production  of  quicksilver  today  is  about 
two-thirds  of  normal,  based  upon  the  pre-war  figures. 
Consumption  at  the  moment  is  even  lower,  owing  to  the 
general  business  depression  and  the  absence  of  demand 
from  Germany,  once  a  large  consumer.  Any  general 
increased  demand  can  be  supplied  by  the  Italian  mines. 

As  for  the  American  quicksilver  mines,  the  best  they 
can  hope  for  is  to  supply  the  domestic  demand,  and  to  do 
this  an  adequate  tariff  protection  is  necessary  to  keep 
them  alive.  The  new  Tariff  Bill,  already  passed  by  the 
House,  places  a  duty  of  35c.  per  lb.  on  mercury,  and,  if 
passed  by  the  Senate  and  signed  by  the  President,  it 
will  afford  the  necessary  relief  and  encourage  many 
American  mines  to  resume  operations. 
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Iron -Ore  Mining  in  the  United  States 

By  D.  E.  A.  Charlton 
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THE  SITUATION  in  iron-ore  mining  during 
li>2i  necessarily  reflects  the  genera]  conditions 
that  have  existed  in  the  iron  and  steel  industry. 
The  latter  averaged  88  per  cent  operation,  the  decrease 
being  due  to  steadily  declining  prices,  despite  high  costs. 
which  can  be  attributed  largely  to  high  freights  and 
restricted  operations. 

The  iron  ore  mined  in  the  United  States  in  1921, 
exclusive  of  that  which  contained  more  than  5.5  per 
cent  of  manganese,  according  to  the  U.  S.  Geological 
Survey,  is  estimated  at  29,547,000  tons,  as  compared 
with  67,604,465  tons  in  1920.  Shipments  of  ore  from 
the  mines  in  1921  are  estimated  at  27,009,000  tons, 
valued  at  $89,688,000,  a  decrease  in  quantity  of  61  per 
cent  and  in  value  of  nearly  69  per  cent  as  compared  with 
the  shipments  in  1920.  The  average  value  of  the  ore 
per  ton  at  the  mines  for  the  whole  United  States  in  1921 
is  estimated  at  $3.32;  in  1920  it  was  $4.11.  The  stocks 
of  iron  ore  at  the  mines,  mainly  in  Michigan  and  Min- 
nesota, apparently  increased  from  11,378,794  tons  in 
1920  to  13.872,000  tons  in  1921,  or  22  per  cent.  The 
output  of  iron  ore  in  1921  was  the  lowest  since  1904, 
when  27.644.330  tons  was  mined. 

Lake  Superior  Production  Decreases  56  Per  Cent 

About  86  per  cent  of  the  iron  ore  mined  and  shipped 
in  1921  came  from  the  Lake  Superior  district,  in  which 
25,394,000  tons  was  mined  and  23,155,000  tons  was 
shipped,  decreases  of  about  56  and  61  per  cent,  respec- 
tively, as  compared  with  the  quantities  mined  and 
shipped  in  1920.  The  ore  shipped  in  1921  was  valued 
at  $81,091,000,  a  decrease  of  about  68  per  cent.  These 
totals  include  the  ore  mined  and  shipped  from  the  May- 
ville  and  the  Baraboo  mines,  in  Wisconsin,  and  ore 
shipped  by  rail  as  well  as  water  from  all  mines,  but 
exclude  manganiferous  ores  that  contained  more  than 
5.5  per  cent  manganese.  The  ore  is  chiefly  hematite. 
The  stocks  of  iron  ore  in  the  Lake  Superior  district 
apparently  increased  from  about  10,366,738  tons  in  1920 
to  about  12,575,000  tons  in  1921,  or  21  per  cent.  The 
shipments  of  iron  ore  by  water  in  1921  (including  man- 
ganiferous iron  ore),  according  to  figures  compiled  by 
the  Lake  Superior  Iron  Ore  Association,  amounted  to 
22,300.726  tons,  a  decrease  of  62  per  cent  as  compared 
with  these  shipments  in  1920.  The  average  value  of  the 
ore  at  the  mines  in  the  Lake  Superior  district  in  1921 
per  ton  was  $3.50;   in  1920  it  was  $4.25. 

The  Southeastern  states,  which  constitute  the  second 
largest  iron-ore  producing  area,  including  the  Birming- 
ham and  Chattanooga  districts,  mined  3,022,000  gross 
tons  of  iron  ore  in  1921,  a  decrease  of  55  per  cent  as 
compared  with  1920.  The  shipments  of  ore  from  these 
states  to  blast  furnaces  in  1921  amounted  to  2,946,000 
tons,  valued  at  $6,343,000,  a  decrease  in  quantity  of  56 
per  cent  and  in  value  of  67  per  cent  as  compared  with 
the  quantity  and  value  of  shipments  in  the  previous  year. 
The  ore  contains  about  78  per  cent  of  hematite,  21  per 
cent  of  brown  ore,  and  1  per  cent  of  magnetite.  The 
average  value  of  the  ore  in  these  states  in  1921  per  ton 
was  $2.15;  in  1920  it  was  $2.88. 

The  Northeastern  states,  which  include  New  Jersey, 
New  York,   and  Pennsylvania,   in   1921   mined   668,000 


tons  of  iron  ore.  and  shipped  444,000  tons,  a  decrease 
of  68  per  cent  from  the  quantity  mined  and  79  per  cent 
from  the  quantity  shipped  in  1920.  The  average  value 
of  the  ore  in  these  states  in  1921  per  ton  was  $2.88;  in 
1920  it  was  $4.90.    Most  of  this  ore  is  magnetite. 

Arizona.  California,  Colorado,  Idaho,  Montana,  Ne- 
vada. New  Mexico,  Utah,  Washington,  and  Wyoming, 
the  iron-ore  producing  states  in  the  West,  are  estimated 
to  have  mined  and  shipped  429,000  tons  of  iron  ore  in 
1921,  a  decrease  of  42  per  cent  as  compared  with  the 
quantity  mined  and  shipped  in  1920.  The  average  value 
of  the  ore  in  this  group  in  1921  per  ton  was  $1.96;  in 
1920  it  was  $1.97.  Hematite  predominates  in  the  West- 
ern states,  but  considerable  brown  ore  and  magnetite  are 
mined. 

Other  states,  including  Connecticut,  Maryland,  Massa- 
chusetts, and  Missouri,  in  which  there  are  small  iron 
mines  that  produce  chiefly  hematite  and  brown  ore, 
mined  about  34,000  tons  in  1921.  a  decrease  of  49  per 
cent  as  compared  with  the  quantity  mined  in  1920.  The 
shipments  from  mines  in  these  states  in  1921  are  esti- 
mated at  35,000  tons,  a  decrease  of  46  per  cent  from 
shipments  in  1920.  The  estimated  average  value  of  the 
ore  from  these  states  in  1921  per  ton  was  $3.91;  in  1920 
it  was  $5.09. 

Conditions  in  Ore  Business  at  End  of  Season 

Regarding  the  outlook  for  1922  in  iron  mining,  the 
following  relates  to  the  Lake  Superior  districts,  and  the 
conditions  therein  outlined  will  apply  to  a  greater  or  less 
degree  to  the  other  iron-producing  districts.  At  the 
close  of  navigation  in  1921  stocks  of  ore  on  lower  Lake 
docks  and  at  the  furnaces  were  slightly  under  corre- 
sponding stocks  the  year  previous.  This  might  appear  to 
be  something  of  an  anomaly,  but  it  must  be  remembered 
that  Lake  shipments  during  the  season  were  extremely 
light  and  that  late  in  the  fall  the  railroads  announced 
a  reduction  in  freight  rates  from  lower  Lake  ports  to 
interior  furnaces,  apparently  with  the  idea  of  stimulat- 
ing business  for  themselves  as  well  as  to  give  the  furnace 
people  the  opportunity  to  take  in,  before  heavy  freezing 
weather  should  start,  whatever  ore  they  thought  they 
might  require  to  carry  them  over  the  winter.  The  re- 
sult of  this  was  an  accelerated  movement  of  iron  ore 
from  the  lower  Lake  docks  to  the  furnaces  during  the 
last  six  weeks  of  the  season. 

By  the  middle  of  December  it  had  become  apparent  on 
the  ranges,  at  least  at  some  points,  that  the  long  drawn- 
out  period  of  inactivity  at  the  mines  was  beginning  to 
tell  upon  the  individual  resources  of  the  miners  and  that 
help  during  the  winter  in  definite  form  would  be  neces- 
sary, to  prevent  positive  suffering.  Of  course,  such  con- 
tingenies  had  been  foreseen  by  the  individual  companies, 
and  plans  made  to  meet  the  situation.  It  was  doubtless, 
however,  with  this  situation  in  mind,  that  beginning  in 
December,  some  of  the  large  operating  companies  issued 
instructions  to  reopen  certain  properties  on  the  different 
ranges,  with  the  result  that  probably  from  fifteen  to 
twenty  mines  on  the  Mesabi,  Cuyuna,  Gogebic,  Menom- 
inee and  Marquette  ranges  have  been  placed  in  produc- 
tion again  on  some  scale — either  reduced  wages,  reduced 
time,  or  both. 


January  21,  1922 


E  N  G  1  N  I    ERING      A  N  n      .M  I  N  I  \  (.      JiiIKNAL 


Last  season  i  i;i2l  i  between  22,000,000  and  23,000,000 
inns  of  iron  ore  was  brought  down  the  Lakei  the  small- 
est movement  in  twenty  years  or  more.  Phi 
with  around  57,000,000  tons  for  1920,  which,  notwith- 
standing the  large  production  in  one  or  two  of  the  war 
years,  is  probably  dose  ti>  the  normal  season's  require- 
ments today,  and.  it"  anything,  a  little  under  such  normal 
requirements.  Based  on  the  above  figures  and  an  esti- 
mated operation  at  furnaces  and  the  steel  mills  during 
the  next  eighteen  months,  there  is  a  general  agreement 
in  the  estimate  as  to  the  movement  of  iron  ore  for  the 
season  of  1922.  It  is  expected  now  that  during  this  next 
season  between  40,000,000  and  45,000,000  tons  of  ore  will 
be  moved  down  the  Lakes.  This  is,  of  course,  100  per 
cent  greater  than  1921  and  cannot  be  looked  upon  as 
anything  but  a  great  improvement  over  that  year.  By 
the  same  token,  it  will  also  be  seen  that  this  is  still 
considerably  below  what  now  appears  to  be  a  normal 
season's  movement.  Neither  is  this  estimate  based  on 
any  abnormally  favorable  operation  of  furnaces  or  steel 
mills.  On  the  contrary,  it  is  assumed  that,  the  improve- 
ment in  operation  at  these  plants  will  be  gradual  but 
steadily  better,  with  the  result  that  perhaps  at  the  end 
of  eighteen  months  operations  will  be  80  to  85  per  cent 
of  normal. 

The  movement  of  40,000,000  to  45,000,000  tons  of  ore 
will  create  a  much  broader  mining  activity  on  the  Lake 
Superior  ranges.  Just  what  it  does  denote  in  individual 
operations  cannot  be  foretold,  as  this  is  bound  to  depend 
to  some  extent  upon  the  demand  for  the  various  grades 
of  ore  that  may  be  produced,  and  this,  in  turn,  is  con- 
tingent upon  trade  requirements  and  the  needs  of  the 
furnaces  and  mills.  But  it  should  be  remembered  that 
it  was  only  a  few  years  ago  that  45,000,000  tons  was  con- 
sidered a  normal  year,  and  if  one  looks  back  and  con- 
siders what  such  a  year  at  that  time  meant  in  activity 
upon  the  ranges,  a  better  comprehension  can  perhaps  be 
obtained  as  to  what  it  would  still  signify,  especially  as 
compared  to  the  season  just  past. 

Is  Minnesota  "Profits"  Tax  Constitutional? 

During  the  early  part  of  1921,  action  was  taken  by 
the  Minnesota  Legislature  on  a  "profits"  tax  of  6  per 
cent  on  the  assumed  net  profits  from  mining  iron  ores, 
the  revenue  thereby  obtained  accruing  to  the  state  gen- 
eral funds  and  not  to  the  municipalities  affected.  So 
far,  no  one  seems  to  know  what  the  result  of  that  tax 
is  to  be.  Estimates  have  been  made  from  $1,000,000  a 
year  to  $4,000,000  or  more,  but  probably  under  normal 
conditions  and  with  an  output  of  45,000,000  tons  the  tax 
will  amount  to  about  $2,000,000.  That  is  in  addition  to 
the  ad  valorem  taxes  now  levied  for  state  and  local  pur- 
poses, and  which  are  distributed  as  other  taxes — i.e., 
to  the  municipalities,  the  counties  in  which  the  mines 
are  situated,  and  the  state  on  the  regular  apportionment 
basis.  The  Legislature,  in  passing  the  act  legalizing 
this  profit  tax,  specified  certain  items  of  cost  which  it 
stated  were  to  be  the  cost  of  producing  ore  and  which 
were  to  be  deducted  from  the  price  obtained  for  ore,  so 
as  to  determine  the  net  value ;  but  it  did  not  include  all 
of  these  items,  and  it  is  probable  that  the  law,  if  and  as 
enforced,  will  fail  to  take  cognizance  of  all  cost  items, 
instead  of  part  of  them.  It  is  not  certain  that  the  law 
is  constitutional,  and  everyone  expects  that  when  it  comes 
to  the  question  of  payments  under  it  the  mining  com- 
panies will  decline  to  pay  until  the  courts  have  inter- 
preted the  act  and  its  legality  is  acknowledged. 
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THE  domestic  production  of  high-grade  mani 
ore  in   1921   amounted  to  about  18,1 tons,  more 

than    10,000  tons  of  which  came  from   Montana.     The 
production   of  ore  of   inten  ade,   containing 

10  to  36  per  cent  of  manganese,  was  about  72,000 

The   production    of   low-grade   manganiferous    ore 
about  14,000  tons. 

Net  imports  for  the  first  eleven  months  of  the  year 
amounted  to  about  386,405  tons  of  high-grade  ore  and 
oxide,  valued  at  $3,288,595.  Of  this,  Brazil  contributed 
247,568  tons,  valued  at  $7.58  per  ton,  and  India 
113,730  tons,  valued  at  $6.46  per  ton. 

The  general  business  depression  of  1921  is  only  partly 
responsible  for  the  extremely  small  domestic  produc- 
tion. It  is  unlikely  that  a  greater  steel  production  would 
have  resulted  in  a  larger  consumption  of  domestic  ore, 
as  adequate  supplies  of  higher-grade  and  cheaper  for- 
eign ore  were  available.  The  fundamental  causes  for  the 
decrease  in  domestic  shipments  are  undoubtedly  the 
higher  cost  of  production,  the  lower  grade  of  ore  in 
comparison  with  foreign  ore,  and  the  uncertainty  of  a 
sufficient  supply.  A  small  part  of  the  domestic  ore, 
particularly  that  of  the  Philipsburg  district,  is  well 
suited  to  chemical  uses,  and  as  such  enjoys  a  special 
market  unavailable  to  most  of  the  domestic  ore. 

In  considering  the  future  of  the  domestic  industry 
the  country's  reserves  must  be  divided  in  three  cla 
(1)  high-grade  chemical  ore;  (2)  high-grade  ore  and 
ore  capable  of  beneficiation;  (3)  low-grade  ferruginous 
or  manganiferous  ores.  The  future  of  ore  of  the  first 
class  is  fairly  bright,  as  it  is  of  such  character  and 
grade,  and  is  produced  at  so  moderate  a  cost,  that  it  may 
be  sold  in  profitable  competition  with  foreign  ore, 
except  perhaps  with  Russian  ore,  and  should  find  a 
market  for  an  indefinite  period.  Most  of  the  ore  of 
the  second  class  cannot  be  mined  at  a  profit  under 
normal  conditions  in  open  competition  with  imported 
ore.  The  acquisition  of  high-grade  foreign  deposits  by 
American  capital,  particularly  by  steel  producers,  prom- 
ises production  of  such  ore  at  reduced  cost  and  the 
certainty  of  adequate  supplies  of  desired  grade. 

According  to  recent  and  reliable  information,  the 
Soviet  government  of  Russia  has  recognized  uncondi- 
tionally the  Tempo  Company's  right  to  the  Tchiatouri 
deposits,  which  will  be  worked  by  the  Dutch  firm  of 
Vlessing  &  Co.  under  an  agreement  which  will  give 
that  company  a  monopoly  of  the  sales  of  ore  from  the 
deposit.  This  agreement  appears  to  assure  a  supply 
of  Russian  ore  of  satisfactory  grade  at  American  ports 
at  pre-war  or  lower  prices.  The  pre-war  cost  of  this 
ore,  mined  by  primitive  methods,  was  about  $5.70  per 
ton  aboard  ship  at  the  port  of  Poti. 

It  has  been  officially  reported  that  a  French  syndicate 
has  acquired  the  Marquesa  deposits  of  Chile,  and  is 
installing  sufficient  equipment  to  produce  300,000  tons 
of  ore  per  annum  from  this  source.  This  ore  averages 
about  50  per  cent  manganese,  8.5  per  cent  silica,  and 
1.5  per  cent  iron,  has  a  maximum  of  0.02  per  cent 
phosphorus,  and  now  costs  $3.50  to  $4  per  ton  at 
Chilean  seaport. 

The  acquisition  and  development  of  Brazilian  deposits 
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by  American  and  Anglo-American  capital,  the  develop- 
ment of  Chilean  deposits,  the  renewal  of  Russian  pro- 
duction upon  a  modern  basis,  and  the  renewal  of  im- 
ports from  India  promise  keen  competition  among  for- 
eign producers  for  the  American  market,  and  a  selling 
price  of  high-grade  foreign  ore  that  will  be  unfavorable 
to  domestic  production. 

To  meet  foreign  competition,  a  tariff  of  lc.  per  lb. 
of  metallic  manganese  content  in  excess  of  30  per  cent 
metallic  manganese  content  of  ores  and  concentrates 
imported  has  been  reported  favorably  by  the  House, 
but  is  still  pending  in  the  Senate.  The  proposed  tariff 
would  impose  an  import  duty  of  about  $4  per  ton  on 
Russian,  Indian,  and  Chilean  ore.  and  $3  to  $4  per  ton 
on  Brazilian  ore. 

Chromite  Mining 

By  Samuel  H.  Uolbear 

Consulting  Mining  Engineer,    New   York 

CHROMITE  consumption  in  all  parts  of  the  world  in 
1921  was  about  60  per  cent  of  that  of  1920.  Mines 
in  the  United  States  were  for  the  most  part  closed  down 
entirely  during  the  year,  and  the  limited  tonnage  shipped 
came  largely  from  stocks  remaining  in  producers'  hands 
from  as  far  back  as  the  close  of  1918.  On  Jan.  1,  1919, 
the  U.  S.  Geological  Survey  estimated  chromite  stocks 
at  42,687  long  tons.  Shipments  from  these  stocks  in 
1919  were  5,079  tons,  and  in  1920,  2,502  tons.  The 
shipments  are  reported  to  include  some  new  production, 
so  that  the  visible  supply  of  domestic  ore  mined  but  not 
shipped  still  remains  at  about  35,000  tons,  or  more  than 
80  per  cent  of  the  1919  carry-over.  Much  of  this  is  situ- 
ated at  points  so  remote  from  rail  that  it  is  not  expected 
to  find  its  way  into  domestic  markets. 

California  operators  mining  to  a  moderate  extent  in 
1919  and  1920  were  closed  down  in  1921,  and  some  of 
the  larger  operations  were  definitely  abandoned,  as  was 
the  situation  with  the  Placer  Chrome  Co.,  controlling 
mines  and  a  concentrating  plant  near  Newcastle.  No 
ore  was  produced  in  Wyoming,  and  but  little  activity 
was  reported  in  eastern  Oregon. 

The  industry  in  the  Province  of  Quebec,  Canada,  was 
similarly  depressed,  and  the  outlook  for  1922  is  not 
considered  bright.  According  to  figures  of  the  U.  S. 
Geological  Survey,  7,553  long  tons  was  imported  from 
Canada  during  the  first  eleven  months  of  1921. 

Under  pre-war  conditions,  New  Caledonia  and  Rho- 
desia supplied  most  of  the  ore  for  American  consump- 
tion. The  Caledonian  mines  are  so  situated  as  to  fur- 
nish convenient  ballast  cargo  for  Australian  shipments 
of  other  merchandise,  thus  commanding  a  low  freight 
rate.  They  are  also  close  to  water  transportation. 
Rhodesian  mines,  though  less  fortunately  situated,  con- 
tinue to  increase  in  importance.  Some  of  the  mines  are 
large  and  well  equipped,  and  the  chromite-bearing  areas 
are  extensive.  Production  is  second  to  that  of  Caledonia, 
and  in  time  will  doubtless  exceed  it  under  normal  con- 
ditions. 

There  are  eighteen  known  chromite  deposits  in  Turkey 
in  Asia,  which  have  been  operated,  the  more  important 
shipments  of  late  coming  from  the  Karli  Yer  mine.  The 
output  in  1920  was  said  to  have  been  25,000  tons,  but  it 
is  believed  that  not  more  than  a  third  of  this  amount 
was  shipped  during  1921.  Development  of  the  Cuban 
deposits  was  begun  in  1918  by  American  steel  interests, 
and  in  1919  Cuba  shipped  more  ore  to  the  United  States 
than  any  other  country.    In  1920,  shipments  of  ore  fell 


to  about  700  tons,  no  shipments  being  reported  for  1921. 
Total  imports  for  the  first  eleven  months  of  1921  were 
81,835  tons,  and  for  the  year  will  likely  show  not  more 
than  85,000  tons.  A  wide  difference  in  the  declared 
value  of  the  ore  from  different  countries  is  to  be  noted. 
From  Greece  and  Turkey  the  value  is  over  $20  per  ton, 
as  compared  to  $3.40  from  Rhodesia  and  $5.65  from 
New  Caledonia.  The  average  declared  value  is  about 
$8  per  long  ton.  Imports  decreased  65,000  tons,  as  com- 
pared to  1920. 

Nickel  Mining 

By  Thos.  W.  Gibson 

Deputy  Minister,  Department  of  Mines,  Ontario,  Canada 

THE  slow  industrial  recovery  has  heavily  affected 
nickel  mining.  Stocks  of  the  metal  accumulated 
during  the  war  years  have  not  yet  been  absorbed.  Dis- 
armament and  scrapping  of  navies  we  all  rejoice  to  see, 
but  they  mean  that  one  of  the  most  important  markets 
for  nickel  goes  with  the  navies  to  the  scrap  heap.  The 
conditions  have  brought  nickel  mining  almost  to  a 
standstill.  The  end  of  1921  saw  all  the  Sudbury  smelters 
cold,  except  for  one  furnace,  the  mines  nearly  all  idle, 
and  the  refineries  shut  down. 

Resumption  of  activity  will  come  with  a  revival  of 
manufacturing,  especially  of  steel.  The  abolition  of  war 
will  not  mean  the  disuse  of  nickel.  The  toughness, 
tensile  strength,  and  resistance  to  corrosion  which  2.5 
to  3  per  cent  of  nickel  imparts  to  steel  will  insure  its 
use  wherever  these  qualities  are  essential;  for  auto- 
mobile steel,  for  axles,  tires,  piston  rods,  bridge  build- 
ing, railway  frogs  and  switches,  resistance  wire,  nickel- 
silver,  coinage,  plating,  as  a  catalyzer  for  fat  hardening, 
in  cooking  and  kitchen  utensils,  electrical  instruments, 
acid-resisting  equipment,  and  numerous  other  uses 
nickel  will  be  required. 

The  mines  of  the  Sudbury  district,  in  the  Province  of 
Ontario,  Canada,  produce  about  85  per  cent  of  the 
world's  requirements  of  nickel.  The  known  ore  reserves 
in  the  Sudbury  mines  amount  to  150,000,000  tons  or 
more.  For  refining  purposes  the  low-grade  matte  is 
sent  to  Port  Colborne,  Ont. ;  Deschenes,  Que. ;  Bayonne, 
N.  J.,  and  Clydach,  Wales.  The  three  companies  operat- 
ing the  mines  are  the  International  Nickel  Company  of 
Canada,  Ltd.,  the  Mond  Nickel  Company,  Ltd.,  and  the 
British  America  Nickel  Corporation,,  Ltd. 

The  silver  ores  of  the  Cobalt  district  in  Ontario  con- 
tain nickel  and  also  cobalt,  which  are  recovered  in  the 
silver  refineries,  and  nickel  oxide,  nickel  sulphate,  and 
metallic  nickel  are  produced. 

The  production  of  nickel  in  1921  from  the  Ontario 
deposits  was  approximately  5,200  tons,  and  of  copper 
4,800  tons.  This  contrasts  with  about  28,000  tons  of 
nickel  and  15,000  tons  of  copper  in  1920.  The  peak  pro- 
duction during  the  war  was  in  1918,  when  45,886  tons 
of  nickel  and  23,843  tons  of  copper  were  recovered. 
Besides  nickel  and  copper,  the  Sudbury  ores  contain 
appreciable  quantities  of  gold  and  silver,  and  are 
important  sources  of  platinum  and  palladium.  In  1920. 
the  recoveries  of  platinum  amounted  to  8,400  oz.,  and  of 
palladium  10,200  oz.  Gold  was  obtained  to  the  extent 
of  1,260  oz.,  and  silver  to  the  amount  of  120,000  oz. 
Other  metals  of  the  platinum  group,  such  at  ruthenium, 
rhodium,  and  iridium,  are  also  obtained  in  small  quanti- 
ties in  refining.  This  production  was  not  from  the  ore 
mined  in  1920,  but  principally  from  residues  or  products 
resulting  from  previous  refining  processes. 
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Tungsten  Mining 

By  Frank  L  Hess 

Geologist,  i\  a  Qeologli  el]  Survey,  Washington,  D.  C 

TUNGSTEN  MINING  in  the  United  States  in  L921 
was  reduced  practically  to  zero.  So  far  as  ia  known, 
no  ore  was  mined  anywhere  in  this  country  excepl  a  few 
tons  taken  out  by  the  Wolf  tongue  Mil  n  the 

course  of  a  little  development   work  carried  on  at   its 
Cold  Spring  mine,  near  Nederland,  in  the  Boulder 
rado)  district.     Not  a  wheel  was  turned  in  the  mills. 

The  world's  tungsten  market  has  been  wholl 
shadowed  by  the  Chinese  production.  The  placei 
posits  of  Kwangtung  and  Kiangsi  have  proved  so  large 
and  so  cheaply  worked  that  there  has  been  no  possible 
competition  even  from  Tavoy.  and  in  the  face  of  a  qui- 
escent high-speed  steel  business,  Chinese  ore  has  con- 
tinued to  reach  both  European  and  American  ports,  and 
weak  British  holders  have  sold  good  ore  for  lis.,  or  an 
equivalent  of  less  than  $1.85  per  short  ton  uni*;.  the 
lowest  prices  ever  known. 

The  possibility  of  a  tariff  has  kept  ores,  ferrotungsten, 
and  metal  coming  into  the  United  States,  and  a  great 
stock  has  been  built  up.  During  the  first  ten  months 
of  the  year,  1,341  short  tons  of  ore  was  imported,  of 
which  978  tons  came  from  China. 

An  equivalent  of  more  than  13,000  short  tons  of  con- 
centrates carrying  60  per  cent  WOs  is  probably  on  hand, 
and  considering  the  normal  consumption  to  be  3,000 
tons,  it  is  readily  seen  that  even  the  highest  of  tariffs 
cannot  justify  tungsten  mining  again  for  several  years. 

Tungsten  mining  in  the  United  States,  to  get  into  full 
blast,  must  wait  on  the  steel  business;  on  the  depletion 
of  stocks  both  in  the  United  States  and  abroad ;  and  in 
less  degree  on  the  depletion  of  the  Chinese  placer  de- 
posits. For  whether  or  not  Chinese  deposits  supply  the 
United  States,  they  will  supply  its  rivals  in  the  steel 
trade,  and  the  competition  must  be  met  either  here  or 
abroad. 
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Molybdenum 

By  B.  F.  Phillipson 

President  Climax   Molybdenum   Co.,    New   York 

THE  PROGRESS  in  the  industrial  application  of 
molybdenum  during  1921  cannot  be  measured  by  the 
production  in  this  country  during  that  period,  because 
of  the  general  economic  situation.  No  molybdenum  ore 
was  mined  during  the  last  year.  However,  greater 
progress  was  made  in  the  commercial  development  of 
the  metal  in  1921  than  during  the  entire  preceding  four 
years.  The  reasons  for  this  statement  will  be  apparent 
if  the  following  technical  papers  on  the  subject  are 
read:  "A  Suggested  Method  for  Determining  the  Com- 
parative Efficiency  of  Certain  Combinations  of  Alloys 
in  Steel."  by  J.  D.  Cutter;  "A  Discussion  of  Molyb- 
denum Steels,"  by  Charles  McKnight,  Jr.;  and  "Molyb- 
denum Steel  and  Its  Application,"  by  M.  H.  Schmid. 
These  three  papers  appear  in  the  Transactions  of  the 
American  Society  for  Steel  Treating  of  December,  1920 ; 
March,  1921,  and  June,  1921,  respectively.  Further 
interesting  information  and  pertinent  data  will  be  found 
in  "Molybdenum  Steels."  by  John  A.  Mathews,  in  Trans- 
actions of  the  American  Institute  of  Mining  and  Metal- 
lurgical Engineers,  February,  1921,  "Molybdenum."  by 
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Arthur  II.  Hunter,  American  Iron  and  steel  institute, 
May,   1921,  and  "Application  of  Chrome  Molybdi 
Steel  From  the  Consumers'  Standpoint,"  bj  I 
to    be    presented    before    the    Si 
Engineers  in  January ,  1922 

Fr"m  a   purelj    tei  hnical  standpoint,   the   fact    thai 
-  molybdenum  in  fractional  •> 
ranging  from  0.16  to  0.75,  bul   never  exceeding    I    pei 
cent,  have  been  i  irtensively  adopted  as  standard  b 
of  tin'  fun-most  manufacturers  of  automobile  and 
mobile  parts,  as  well  as  in  the  manufacture  of  Buch 
other  products  as  die  blocks,  drop  forge  piston  rods 
-hovels,  pneumatic  tools,  railway  parts,  mill   I 
less  tubing,  and  similar  products  Indicates  the  quality  of 
the  molybdenum  structural  steels. 

The  molybdenum  steels  can  be  produced  at  a  cost 
entirely  competitive  with  other  alloy  steels  of  co 
rable  physical  properties.  There  is  also  the  additional 
fact  that  molybdenum  is  the  only  one  of  our  commercial 
alloying  elements  available  in  sufficienl  quantities 
within  our  borders  to  take  care  of  all  the  requirements 
of  the  domestic  industry. 

Molybdenum  is  no  more  a  panacea  for  all  the  ills  of 
steel  than  any  of  the  other  established  alloying 
elements,  but,  imparting  as  it  does  to  steel  at  a  commer- 
cial cost  certain  marked  advantages  not  obtainable 
otherwise,  and  being  available  in  extraordinary  tonnage 
quantities  in  this  country,  its  future  in  the  steel 
industry  is  assured. 


Vanadium  Mining 

By  R.  b.  Moore* 

Chief  Chemist,  U.  S.  Bureau  of  Mines 

OWING  to  the  slump  in  the  automobile  industry  early 
in  1921,  the  production  of  vanadium  was  seriouslv 
curtailed.  The  Vanadium  Corporation  of  America  pro- 
duces the  larger  part  of  the  vanadium  used  in  this  coun- 
try at  its  mines  at  Minasragra,  Peru.  The  last  shipment 
of  concentrates  from  Peru  to  the  United  States  was  in 
the  early  part  of  the  year,  and  no  shipments  have  been 
made  since  that  time,  although  considerable  stocks  of 
vanadium  ore  had  accumulated  in  this  country,  and  are 
now  available. 

Business  for  a  short  time  was  better  during  the  sum- 
mer of  1921  than  it  had  been  in  the  spring,  especially 
during  July  and  August,  but  in  the  fall  there  was  an- 
other drop  in  the  demand,  and  this  was  maintained  until 
the  first  of  1922. 

No  ore  was  mined  primarily  for  its  vanadium  content 
during  1921  in  the  United  States.  A  fair  amount  of 
vanadium  was,  however,  produced  as  usual  as  a  by- 
product in  the  extraction  of  radium  from  carnotite  ore 
Up  to  the  middle  of  1920,  there  was  a  tendency  on  the 
part  of  a  number  of  operators  to  be  interested  in  high- 
vanadium,  low-uranium  ores  in  the  Paradox  and  sur- 
rounding districts,  making  vanadium  the  main  product 
and  radium  the  byproduct.  An  ore  carrying  6  or  7  per 
cent  V2Os  and  from  0.5  to  1  per  cent  UsO,  was  in  strong 
demand.  This  condition  has  now  entirely  changed,  and 
all  vanadium  from  carnotite  has  been  a  byproduct,  with 
radium  the  main  objective. 

Two  plants  near  Newmire,  Col.,  treating  roscoelite 
ore,  were  shut  down  during  the  whole  year,  and  there 
has  been  no  production  from  these  plants.  The  Vana- 
dium Corporation  has  continued  a  moderate  amount  of 
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development  w.uk  at  it*  properties  in  Peru.  The  branch 
railroad  from  the  lake  to  the  main  line  has  not  yet  been 
completed,  although  the  loose  rails  are  down.  Work 
ha*  been  temporarily  discontinued  on  this  improvement. 

Owing  to  the  fact  that  a  large  percentage  of  the  ferro- 
vanadium  produced  during  1921  was  made  from  accumu- 
lated stocks  of  vanadium  ore.  it  is  not  possible  to  give 
the  actual  production  for  the  year. 

Prices  during  the  spring  ranged  from  $5  to  $5.75  per 
lb.  of  contained  vanadium  in  the  ferro,  f.o.b.  works. 
The  variation  in  price  depended  upon  the  amount  of 
impurities  present,  such  as  silica  and  like  materials. 
There  was  a  slight  reduction  during  the  summer,  the 
price  dropping  to  from  $4.50  to  $5  per  lb.  A  number 
of  lots  of  resale  material  have  been  sold  recently  at  a 
price  slightly  under  that  quoted. 


Uranium  and  Radium  Mining 

By  Richard  B.  Moore* 

Chief  Chemist,  U.   S.   Bureau   of   Mines 

THE  general  business  depression  probably  influenced 
the  radium  business  a  little  later  than  that  of  the 
other  metals.  Whereas  the  industry  had  slowed  up  to 
some  extent  during  the  latter  part  of  1920,  production 
continued  on  a  fair  basis  during  the  spring  of  1921,  and 
during  the  summer.  It  was  not  until  September  that  the 
mines  of  most  of  the  operating  companies  were  shut 
down,  although  ore  production  had  decreased  to  some 
extent  before  this  period.  The  plants  operated  in  a 
fairly  consistent  manner  during  1921,  and  in  practically 
all  of  the  companies  fractionation  work  continued 
up  to  January.  1922.  Even  after  a  plant  has  closed 
down,  it  usually  takes  from  two  to  four  months  to  clean 
up  all  of  the  accumulated  radium  concentrates.  In  addi- 
tion, most  of  the  operating  companies  always  keep  a  fair 
store  of  ore  ahead,  so  that  it  is  not  necessary  for  the 
extraction  plants  to  close  for  some  time  after  mining 
operations  have  ceased. 

Operations  have  continued  with  few  exceptions  in  the 
old  districts.  The  Standard  Chemical  Co.  has  been 
getting  a  large  part  of  this  ore  as  usual  from  the  Club 
Ranch  and  surrounding  neighborhood.  The  company 
has.  however,  been  producing  a  considerable  amount  of 
its  ore  from  the  south  side  of  the  Paradox  Valley  west 
of  the  Jodandy  claim.  This  is  a  district  that  was  tem- 
porarily abandoned  several  years  ago,  but  new  beds  of 
ore  have  been  opened  up,  and  production  has  continued. 

The  operations  of  the  other  companies,  the  Colorado 
Radium  Co.,  the  U.  S.  Radium  Corporation,  and  the 
W.  L.  Cummings  Chemical  Co.,  have  necessarily  been 
more  limited,  as  they  do  not  possess  as  many  claims  as 
the  Standard  Chemical  Co.  controls. 

Little  was  done  around  Thompson's-  during  1921. 
Operations  around  Temple  Mountain,  Utah,  were  closed 
down  in  August.  A  fair  amount  of  development  work 
has  been  done  in  this  district,  where  the  ore  is  usually 
high  in  vanadium  but  rather  low  in  uranium.  A  new 
district  opened  up  during  the  year  as  an  extension  to 
the  south  of  the  proven  fields  is  near  the  Carrizo 
Mountains,  on  the  border  of  New  Mexico  and  Colorado. 
Some  fair  ore  showings  have  been  found  in  this 
locality,  and  though  the  ore  is  not  as  high  grade  as 
further  north,  a  fair  production  may  be  expected. 

Prices  of  ore  in  1921  remained  about  the  same  as 
during  1920.    Most  of  the  ore  produced  is  mined  by  the 

•Published  by  permission  of  the  Director,  U.  S.  Bureau  of  Mines 


operating  companies  themselves,  and  only  a  relatively 
small  quantity  is  purchased  in  the  open  market  or 
through  agents.  For  several  years  it  has  been  the  cus- 
tom to  pay  for  the  vanadium  as  well  as  for  the  uranium 
content.  Recently,  on  account  of  the  slump  in  the 
vanadium  market,  prices  on  the  vanadium  content  of  the 
ore  have  been  reduced,  but  prices  for  the  uranium  in  the 
ore  have  been  approximately  the  same  as  for  1920. 
There  is  some  small  variation  in  the  prices  offered,  but 
generally  speaking,  they  are  about  as  follows:  2  to  24 
per  cent  UsOf,  $2.25  per  lb.  UA;  2*  to  3  per  cent  Us08, 
$2.50  per  lb.  U3Os;  3  to  3i  per  cent  U;,0„  $2.75  per  lb. 
U5Os-  Ore  has  been  sold  containing  as  low  as  1  per  cent 
U,Os.  Ore  of  this  grade,  however,  has  usually  been  high 
in  vanadium.  More  recently  the  tendency  has  been, 
owing  to  the  lack  of  demand  for  vanadium,  for  the 
dealers  to  be  less  interested  in  the  lower  grades  of  ore. 

A  deposit  of  uranium  minerals  in  Katanga,  Africa, 
was  announced  during  1921.  This  is  near  the  town  of 
Elisabethville,  and  is  on  the  property  of  Union  Minere 
du  Haut  Katanga.  Meager  information  has  yet  been 
given  out  concerning  the  possible  production,  but  the 
owners  appear  to  be  optimistic  over  the  possibilities  of 
this  deposit  for  the  extraction  of  radium. 

The  production  of  radium  in  this  country  during  1920 
was  32*  gm.  The  production  during  1921  will  un- 
doubtedly be  greater,  and  will  exceed  35  gm.  This  is  in 
face  of  a  depressed  market,  and  shows  that  the  radium 
producers  have  been  inclined  to  go  ahead  with  confidence. 

Prices  of  radium  have  remained  steady,  and  are 
practically  the  same  as  in  1920.  For  small  lots  of 
radium,  the  price  varies  from  $115  to  $120  per  mg.  of 
radium  element.  For  larger  lots,  purchases  under  com- 
petitive bid,  the  price  is  less  and  depends  upon  the 
amount  of  radium  involved. 

Mesothorium  has  become  well  established  as  a  sub- 
stitute for  radium  in  certain  uses,  particularly  for 
luminous  paint.  Both  the  Welsbach  Company  and  the 
Lindsay  Light  Company  has  been  steadily  producing 
mesothorium  as  a  byproduct  in  the  manufacture  of 
thorium  nitrate  for  gas  mantles.  The  mesothorium 
always  contains  from  12  to  25  per  cent  radium,  and,  in 
practice,  the  manufacturers  of  luminous  paint  usually 
add  a  little  more  radium  so  as  to  bring  the  percentage 
of  radium  up  to  a  slightly  higher  figure  than  is  natural 
in  the  mesothorium.  As  this  product  has  the  life  of 
five  or  six  years  after  it  has  "ripened"  for  about  a  year, 
its  use  tends  to  conserve  radium  for  therapeutic  applica- 
tion, research,  and  experimentation. 


Arsenic  Industry 

By  V.  C.  Heikes* 

Statistician,  U.  S.   Geological   Survey,  Salt  Lake,   Utah 

PRODUCERS  of  arsenic  in  the  United  States  mar- 
keted in  1921  approximately  5,732  short  tons  of  crude 
and  refined  white  arsenic,  compared  with  11,502  tons, 
valued  at  $2,021,356,  in  1920.  A  considerable  amount 
of  arsenic  is  held  at  points  of  production  and  in  con- 
sumers' hands,  and  only  a  small  quantity  of  the  supply 
was  manufactured  into  fungicides. 

Large  stocks  of  calcium  arsenate,  said  to  aggregate 
5,000  tons,  were  reported  at  the  close  of  1920,  so  the 
situation  was  not  encouraging  to  producers.  A  part  of 
the  supply  was  sold  in  1921,  and  the  remaining  por- 
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tion.  about   L,000  tons,  which  had  begun  to 

was  in  tlic  hands  of  manufacturers  and  distributors. 
These  warehouse  stocks  of  Insecticides  were  accumulated 
by  an  anticipated  demand,  so  thai  when  the  Smith  did 
not  buy.  producers  had  no  outlet  for  their  holdings. 

The  largest  producer  of  arsenic  in  1021  was  the  U.  S. 
Smelting,  Refining  &  Mining  Co.,  whose  output  for  the 
most  part  was  made  into  fungicides  at  its  Midvale  plant. 
Very  little  of  the  white  arsenic  produced  at  Taeoma. 
Globe,  and  Anaconda  was  put  on  the  market,  and  most 
of  this  was  sold  to  manufacturers  of  fungicides  and  re- 
finers making  the  higher-grade  arsenic  demanded  by 
plate-glass  works. 

The  price  of  white  arsenic  gradually  fell  from  lie. 
per  lb.  in  February,  1921,  to  6c.  per  lb.  in  November, 
with  few  offerings.  Toward  the  last  of  November,  there 
was  an  improvement  in  the  insecticide  business,  and 
agricultural  buying  for  spring  trade  was  a  feature  of 
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will  interfere  with  the  domestic  production,  as  most  of 
it,  except  that  produced  in  Mexico,  will  be  consumed 
locally  or  shipped  to  foreign  dealers. 

The  future  of  arsenic  production  depends  mainly  on 
its  use  in  the  cotton  regions  and  on  railroad  rights  of 
way,  but  there  is  a  prospect  that  the  alfalfa-growing 
regions  will  develop  a  considerable  demand,  and  the  use 
of  arsenical  insecticides  on  intensively  grown  crops  is 
steadily  increasing. 


The  Petroleum  Outlook 

B\  John  D.  Northrop* 

Land  Classification  Board.  U.  S.  Geological  Survey. 
Washington,  D.  C. 


THE  PREDOMINANT  ELEMENT  in  the  petro- 
leum industry  at  the  dawn  of  1922  is  uncertainty. 
Has  the  post-war  depression  run  its  course  as  far 
as  the  petroleum  industry  is  concerned,  or  are  still 
lower  levels  to  be  traversed  before  substantial  improve- 
ment may  be  expected  or  complete  recovery  assured? 
The  evidence  at  hand  does  not  yield  a  categorical  answer. 
Its  elements  conflict,  and  are  in  places,  seemingly,  if 
not  actually,  contradictory. 

On  the  adverse  side  of  the  ledger,  the  pessimist  finds 
occasion  to  view  with  unfeigned  alarm  the  financial  and 
economic  paralysis  of  the  world  in  general  and  of  Europe 
in  particular,  with  its  attendant  constriction  of  foreign 
demand  for  petroleum  products  and  its  demonstrated 
capacity  for  preventing  able-bodied  oil-burning  merchant 
vessels  from  engaging  in  active  service.  He  notes  also 
the  slow  progress  of  domestic  industry  toward  normal 
activity  and  joins  lustily  in  the  anvil-chorus  of  invec- 
tive against  the  ruinous  costs  of  railway  transport. 
With  regard  to  the  products  of  the  petroleum  industry 
he  finds,  on  the  one  hand,  a  keenly  competitive  market, 
listless  as  to  demands  and  bearish  as  to  prices,  and  on 
the  other  hand  the  usual  seasonal  decline  in  the  con- 
sumption of  gasoline  superimposed  on  an  accumulation 
of  stocks  of  the  principal  refinery  products,  other  than 
kerosene,  that  is  without  precedent  in  the  history  of 
petroleum  refining.  As  to  crude  petroleum,  he  observes 
a  ready  market  for  all  oil  offered  at  prices  that  barely 
cover  the  cost  of  production,  a  persistent  increase  in 
stocks,  a  steady  influx  of  cheaply  produced  Mexican  oil, 
and  a  threat  of  overproduction  and  market  relapse  in  the 
daily  gain  in  proved  productive  capacity  of  the  newly 
found  oil  fields  near  Mexia,  Tex.;  Haynesville.  La.; 
Eldorado,  Ark.,  and  Burbank,  Okla. 

There  are,  however,  other  factors,  and  other  aspects 
of  the  same  factors,  that  disclose  a  state  of  affairs  by 
no  means  hopeless.  Because  they  reflect  basic  rather 
than  transitory  conditions  their  effect  is  decidedly 
cheering. 

On   the    favorable    side    of   the   general    ledger,    the 
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optimist  points  with  pride  to  the  staple  character  of 
the  commodity  with  which  he  deals,  to  the  diversity  of 
its  applications,  and  to  the  indispensable  role  it  plays 
in  industry,  transportation,  agriculture,  and  everyday 
life.  He  notes  the  spirit  that  pervades  the  international 
conference  on  armament  limitation  and  the  Anglo-Irish 
compromise,  reads  its  tangible  expression  in  a  stiffen- 
ing of  foreign  exchange,  and  interprets  the  progress 
made  in  terms  of  European  rehabilitation  that  must 
inure  to  the  ultimate  benefit  of  the  American  petroleum 
industry.  With  regard  to  industrial  conditions  at  home, 
he  observes  the  persistence,  rather  than  the  delibera- 
tion, with  which  the  pathway  to  normal  activities  is 
being  sought,  found,  and  relentlessly  pursued,  and  counts 
each  shaft,  spindle,  pulley,  and  wheel  restored  to  motion 
as  an  embryonic  market  for  his  wares. 

The  optimist  enters  even  the  idle  tankers  and  oil- 
burning  merchant  vessels  in  our  harbors  as  assets,  list- 
ing them  as  prospective  customers,  as  available  delivery 
vehicles  and  as  guarantees  that  the  domestic  petroleum 
industry  will  not  run  short  of  raw  material  so  long  as 
it  is  available  in  near-by  countries.  In  this  connection 
he  finds  it  impossible  to  overlook  the  fact  that  the  quan- 
tity of  bunker  oil  furnished  at  American  ports  to 
vessels  engaged  in  foreign  trade  in  the  first  nine 
months  of  1921  aggregated  20,252,215  bbl.,  and  is 
greater  by  11  per  cent,  130  per  cent,  and  323  per  cent, 
respectively,  than  in  the  corresponding  period  in  1920, 
1919,  and  1918. 

With  respect  to  railway  tariffs,  the  optimist  derives 
a  modicum  of  cheer  from  the  facts  that  all  the  great 
industries  are  equally  affected  with  his  own.  that  sub- 
stantial industrial  prosperity  cannot  coexist  with  railway 
adversity,  that  the  highway  to  railroad  prosperity  is 
largely  financial,  and  that,  since  the  petroleum  industry. 
as  the  purveyor  of  about  40,000,000  bbl.  of  locomotive 
fuel  annually,  is  in  a  position  to  benefit  directly  by 
railway  prosperity,  its  contributions  to  railway  better- 
ments are  not  without  interest-paying  possibilities. 

Turning,  then,  to  the  matter  of  refinery  products,  the 
optimist  perceives  that  all  is  not  as  dismal  as  might  at 
first  appear.    With  respect  to  gasoline,  he  finds  that  the 
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domestic  and  foreign  market  absorbed  3,817,688,979  gal. 
in  the  first  nine  months  of  1921,  and  that  this  quantity 
eater  by  3.4  per  cent,  30.4  per  cent,  and  30.6  per 
cent,  respectively,  than  the  quantity  absorbed  in  the 
corresponding  periods  in  1920,  1919,  and  1918.  He  notes 
that  the  indicated  rate  oi  consumption  in  1921  averages 
around  424.000. 000  gal.  per  month,  and  with  this  in  mind 
calculates  the  stocks  on  hand  at?  refineries  the  country 
over  as  equivalent  to  less  than  a  six  weeks'  reserve. 
He  rinds  therein  no  warrant  for  general  dismay,  al- 
though he  concedes  that  this  condition  may  lead  to  local 
unsettlement  in  localities  where  competition  is  particu- 
larly keen  and  storage  space  is  already  occupied. 

A  glance  at  the  automobile  industry  suggests  that 
some  part  of  the  failure  of  gasoline  consumption  to 
increase  in  1921  at  the  average  rate  of  40  per  cent 
attained  in  other  recent  years  may  be  attributed  to 
anticipation  by  the  public  of  the  deflation  that  is  now 
in  progress  and  a  consequent  postponement  of  motoring 
''  until  a  later  date.  In  any  event,  the  lowering 
of  automobile  prices  is  certain  to  stimulate  buying  and 
to  result  in  a  demand  for  gasoline  next  summer. 

As  to  kerosene,  the  situation  is  well  in  hand  as 
judged  by  statistics  for  the  first  nine  months  of  1921. 
These  show  decrease  of  production,  consumption,  and 
stocks  as  against  the  same  period  last  year,  despite  a 
gain  of  about  5  per  cent  in  the  quantity  of  crude  oil 
refined.  Similar  evidence  concerning  lubricating  oils 
indicates  a  moderate  decrease  in  production  accompanied 
by  proportionately  greater  decreases  in  domestic  con- 
sumption and  foreign  shipments  and  by  a  doubling  of 
refinery  stocks  compared  with  a  year  ago. 

The  mettle  of  the  optimist  is  severely  tested  as  he 
contemplates  the  situation  of  gas  oil  and  fuel  oil.  He 
finds  them  a  drug  on  the  market,  selling  below  their 
cost  of  production  and  accumulating  in  refinery  storage 
at  the  rate  of  1.000,000  bbl.  a  month.  The  surplus 
accumulated  to  the  end  of  September  aggregated  about 
29.300,000  bbl.  and  was  60  per  cent  larger  than  on  the 
same  date  in  1920.  In  consideration,  however,  of  an 
average  monthly  outgo  of  nearly  18,000,000  bbl..  an 
accumulated  excess  of  30,000,000  bbl.  more  or  less  would 
not  seem  to  afford  the  basis  for  much  apprehension 
were  it  not  for  the  close  interrelation  that  exists  be- 
tween the  market  for  fuel  oil  and  the  market  for  the 
lower-gravity  types  of  crude  petroleum.  The  former 
cannot  substitute  for  the  latter,  but,  within  certain 
limits,  the  latter  can  substitute  for  the  former;  hence, 
the  availability,  supply,  and  price  of  crude  largely 
control  the  situation  as  to  fuel  oil. 

With  respect  to  crude  petroleum,  the  evidence  at 
hand,  comprising  statistics  for  the  first  eleven  months, 
indicates  for  1921  a  production  of  about  467,000,000 
bbl.  This  constitutes  a  gain  of  about  6  per  cent  over 
1920,  but  reveals  a  deficiency  in  production  as  com- 
pared with  consumption  that  aggregates  approximately 
50,000,000  bbl.  Importations  from  Mexico  made  good 
this  deficiency  and  added  about  54,000,000  bbl.  net  to 
the  reserves  of  crude  oil  in  the  United  States  prior  to 
November  30.  At  that  time  the  total  stocks  of  crude 
oil  on  hand  amounted  to  176,006,000  bbl.,  equivalent  to 
a  four  months'  supply  at  the  current  rate  of  con- 
sumption. 

The  collapse  of  the  crude-oil  market  in  the  first  half 
of  1921,  which  reduced  "Pennsylvania  grade"  from 
$6.10  to  $2.25  per  bbl.,  and  "Oklahoma-Kansas  grade" 
from  $3.50  to  $1  per  bbl.,  followed  as  a  natural  con- 
sequence of  the  overproduction   developed   in   response 


to  the  high  prices  established  in  the  spring  of  1920 
ami  consistently  maintained  throughout  that  year.  The 
extreme]]  low  levels  reached  by  prices  in  midsummer 
1921  brought  about  so  vigorous  a  curtailment  of  field 
activity  as  to  threaten  a  serious  shortage  of  crude 
within  a  few  months.  As  a  result,  prices  reacted 
sharply  during  the  fall  months  to  levels  that  at  least 
cover  the  bare  cost  of  production,  even  though  they 
provide  little  or  no  incentive  for  wildcatting. 

With  field  activity  pared  to  the  bone  and  three  months 
of  winter  still  to  run,  with  production  diminishing  from 
the  old  wells,  and  with  domestic  requirements  exceeding 
domestic  production  by  an  average  of  4,000,000  bbl. 
per  month,  and  ranging  as  high  as  10,000,000  bbl.  per 
month,  the  only  apparent  obstructions  to  immediate 
advances  in  the  price  of  crude  oil  at  the  wells  are 
Mexico  and  the  new  oil  fields  discovered  in  the  south- 
western states  in  1921.  Both  are  uncertainties  as  yet, 
and  until  their  measure  is  taken  the  market  for  domestic 
crude  may  be  expected  to  pursue  its  present  conservative 
course. 

The  growing  conviction  that  the  days  of  Mexico's  big 
and  cheap  production  of  refinable  oil  are  numbered, 
and  that  the  number  is  astonishingly  small,  tends  to 
offset  any  misgivings  that  might  otherwise  arise  as  to 
the  effect  of  the  rather  unexpected  injection  of  about 
200,000  bbl.  per  day  of  new  production  into  the  domestic 
crude-oil  situation. 

The  keenness  of  the  competition  displayed  by  the 
purchasing  agencies  for  the  new  production  unearthed 
at  Mexia,  Haynesville,  Eldorado,  and  Burbank,  and  the 
record-breaking  bids  offered  at  the  December  sale  of 
leases  on  prospective  oil  land  in  the  Osage  Indian 
Reservation,  Oklahoma,  point  unmistakably  to  a  vital 
concern  for  assured  supplies  of  crude  oil  that  cannot 
long  avoid  reflection  in  market  quotations,  for  the  bet- 
ter grades  of  domestic  crude  at  least. 

The  algebraic  sum  of  the  factors  briefly  set  forth  in 
the  foregoing  discussion  permits  for  the  domestic  petro- 
leum industry  as  a  whole  no  other  forecast  of  conditions 
in  1922  than  generally  fair  with  rising  temperature, 
accompanied  probably  with  clearing  showers  and  other 
evidences  of  unsettlement,  temporary  in  duration  and 
purely  local  in  extent. 


Barytes  Mining 

By  J.  B.  Pierce,  Jr. 

Chief  chemist,  Rollin  Chemical  Corp..  South  Charleston.  W.  Va. 

THE  barytes  mining  industry  underwent  a  severe 
decline  toward  the  end  of  1920  and  throughout  the 
entire  year  of  1921.  Figures  for  actual  production  for 
1921  are  not  available,  but  there  is  no  doubt  that  a 
decided  shrinkage  will  be  shown  in  comparison  with 
those  for  1920  and  1919. 

The  tariff  question  appears  to  be  the  critical  turning 
point  of  the  domestic  barytes  industry.  If  adequate 
protection  is  not  accorded,  the  industry  cannot  survive. 
German  barytes,  because  of  its  vein  formation,  permit- 
ting of  lower  mining  costs  (no  mechanical  preparation 
being  required),  together  with  the  lower  ocean  freights 
as  compared  with  the  cost  of  rail  transportation  from 
the  domestic  producing  areas  to  the  Eastern  seaboard 
consumers,  can  be  laid  down  in  the  United  States  at  a 
cost  which  domestic  producers  can  not  possibly  meet. 

Barytes  could  be  contracted  for  at  the  close  of  1921 
for  $6.25  per  short  ton,  at  the  mines.    The  freight  rate 
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is  from  $f>  to  $8  per  long  ton  on  the  domestic  ore  to 
northern  seaboard  territory,  depending  upon  its  point 
of  origin.  The  tariff,  as  proposed  in  the  present  bill,  of 
$4  per  ton,  will  scarcely  enable  domestic  producers  to 
compete  with  the  imported  ore  in  seaboard  territory, 
but  should  give  thorn  the  entire  internal  business  of  the 
country. 


Bauxite  and  Aluminum 

By  James  M.  Hill* 
Geologist,  r,  s    Geological  Survey 

THE  domestic  consumers  of  bauxite  were  apparently 
well  supplied  during  L921  with  both  domestic  and 
foreign  material.  The  market  quotations  for  crude 
have  been  constant  at  $8  to  $10  per  ton.  Dried  pulver- 
ized bauxite  commands  a  premium  of  $4  to  $5  per  ton, 
and  calcined  is  quoted  at  $20  at  shipping  point. 

The  total  imports  of  bauxite  for  the  first  nine  months 
of  1921  were  21,571  tons,  having  a  declared  value  of 
$7.62  per  ton.  The  imports  from  British  Guiana  for 
the  first  five  months  of  the  year  were  10,545  tons,  or 
nearly  half  of  the  total  imports  for  the  nine-months' 
period. 

The  Demerara  Bauxite  Co.  closed  its  plant  in  British 
Guiana  early  in  1921,  presumably  owing  to  the  slack- 
ened demand  for  bauxite  in  the  United  States  and  to 
the  fact  that  the  colonial  office  had  made  no  regula- 
tions under  which  it  could  operate.  It  is  reported, 
however,  that  the  "British  Bauxite  Co.,"  formed  no 
doubt  at  the  instigation  of  the  British  government 
during  1921,  is  to  develop  all  the  bauxite  lands  on  the 
Demerara  River,  not  already  controlled,  upon  condition 
that  their  output  go  to  British  aluminum  interests. 

In  Dutch  Guiana,  the  bauxite  deposits  at  Moengo, 
160  km.  from  the  mouth  of  the  Commewyne  River,  are 
under  development.  The  Dalmatian  and  Istrian  baux- 
ite mines  are  on  a  producing  basis,  and  it  is  reported 
that  high-grade  material  from  these  deposits  is  now 
being  delivered  in  the  United  States. 

Large  bauxite  deposits  in  the  Bakony  district,  Hun- 
gary, have  recently  been  discovered,  and  a  company 
has  been  organized  to  operate  them. 

France  has  placed  a  20  per  cent  ad  valorem  duty  on 
the  export  of  bauxite,  as  a  consequence  of  which  it  is 
said  that  some  of  the  mines  have  been  closed. 

The  demand  for  aluminum  in  the  United  States  has 
apparently  been  less  than  for  some  time,  reflecting  in 
part  the  depressed  condition  of  the  automobile  industry. 
Quotations  for  domestic  aluminum,  which  at  the  first 
of  1921  were  28.3  to  28.5c.  per  lb.,  declined  to  24.5  to 
25c.  in  July  and  in  November  were  cut  to  20c.  Foreign 
aluminum  was  quoted  from  3  to  7c.  cheaper.  Imports 
of  crude  aluminum  for  the  first  nine  months  of  1921 
were  26,177,852  lb.  with  a  declared  value  of  22c.  per 
lb.,  and  exports  of  domestic  aluminum  in  the  same 
period  totaled  1,024,346  lb.,  valued  at  27c.  per  lb. 

French  aluminum  plants  are  reported  to  be  operating 
at  about  normal  capacity,  but  the  German  plants  are 
having  difficulty,  as  many  of  them  derive  their  power 
from  coal,  and  are  therefore  at  a  disadvantage. 

Japan  is  still  endeavoring  to  establish  an  aluminum 
industry,  latest  reports  being  of  a  semi-governmental 
investigation  of  a  new  (?)  process  for  extracting 
aluminum  from  local  raw  materials. 
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ricn!  protection  for  thi    firmly  established  domestic  in- 
dustrj . 

The  outlook  for  both  producer  and  consumer  "!" 
aluminum  in  the  United  states  is  encouraging.  The 
United  States  has  a  well-developed,  strongly  organized 
company,  whose  policy  of  enlargement  to  meet  the  in- 
creased demand  is  well  known,  the 
possibility  that  in  the  near  future  other  interests  will 
be  producing  aluminum. 

Consumers  are   in   good   position,    for   the   pi 
receded  and  will  probably  continue  downward,  for,  with 
French  and  Norwegian  aluminum  now  coming  in 
siderable  quantities,   it    is   hardly  probable  that   prices 
for   domestic    aluminum    can    be    held   at    unreasonable 
figures. 


The  Borax  Industry 

Editorial  Study 

THE  notable  event  of  1921  in  the  borax  industry  was 
the  discovery  of  another  important  colemanite  de- 
posit. The  finding  of  the  mineral  in  Clark  County, 
Nev.,  was  described  in  Engint  <  ring  and  Mining  Journal 
of  Oct.  1,  1921,  on  p.  524.  F.  M.  Smith  secured  control 
of  the  new  deposit  for  the  West  End  Chemical  Co.,  a 
subsidiary  of  the  West  End  Consolidated  Mining  Co. 
The  West  End  Chemical  Co.  thus  becomes  an  active 
competitor  in  the  borax  market,  along  with  the  Pacific 
Coast  Borax  Co.,  the  American  Trona  Co.,  and  several 
other  producing  companies.  During  1921  the  Pacific 
Coast  Borax  Co.'s  plant  was  shut  down  most  of  the  year, 
and  the  American  Trona,  at  its  Searle's  Lake  property, 
operated  only  during  the  early  part  of  the  year,  owing 
to  restricted  demand. 

In  common  with  other  industries,  the  enameled-ware 
industry,  which  is  the  most  important  business  utiliz- 
ing borax,  was  depressed  throughout  1921.  Later  in 
the  year  inquiries  from  this  industry  indicated  a  loosen- 
ing of  the  situation,  and  it  is  expected  that  1922  will 
bring  a  certain  degree  of  prosperity  to  the  b 
producers. 

The  price  of  borax  in  the  latter  part  of   1921    ' 
approximately    5c.    per    lb.     Exports    during    the    fi  jt 
eleven  months  of  the  year  were  3,658,059  lb.,  of  a  value 
of  $246,658,  as  against  14,003,239  lb.,  of  a  value  $1,171,- 
651,  for  the  corresponding  period  of  1920. 


The  Fluorspar  Industry 

By  Benedict  Crowell 

President,  Rosiclare  Lead  &  Fluorspar  Mining  Co. 

THE  fluorspar  mines  in  the  Illinois-Kentucky  dis- 
trict, where  about  85  per  cent  of  the  domestic 
output  is  produced,  were  practically  idle  during  1921. 
Total  shipments  will  probably  not  exceed  25,000  tons, 
or  less  than  10  per  cent  of  the  1918  output  and  about 
20  per  cent  of  the  average  pre-war  production  per 
annum  over  a  period  of  five  years. 

The  steel  industry  consumes  approximately  85  per 
cent  of  the  fluorspar  produced.  Stocks  on  hand  at  the 
close  of  the  war,  supplemented  by  later  deliveries  of 
tonnages  contracted  for  on  a  basis  of  war-time  produc- 
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(ether  with  drastic  curtailment  of  steel  opera- 
late  in  1920.  combined  almost  to  eliminate  pur- 
chases of  fluorspar  in  1921. 

Fluorspar  is  essential  to  the  basic  open-hearth  steel 
process.  Prior  to  the  war  about  35  per  cent  of  the 
furnace-  were  of  that  type.  The  ratio  is  now  80  per 
cent,  as  practically  all  new  furnaces  and  replacements 
built  during  the  war  period  were  of  the  basic  type.  With 
liable  activity  in  the  steel  industry  and  increasing 
demands  from  the  glass,  enamel,  and  other  trades  now 
using  the  high-grade  ground  ore,  the  outlook  for  1922 
is  fairly  encouraging. 

It  is  not  generally  realized  that  the  known  fluorspar 
deposits  of  this  country  are  very  limited  in  extent.  War 
stimulation  failed  to  develop  a  single  new  orebody  of 
consequence  that  I  know  of.  The  increased  supply  in 
and  1918  came  from  the  exhaustion  of  reserves  at 
the  principal  mines,  depletion  of  all  old  and  newly 
located  shallow  deposits,  working  over  old  dumps,  and 
salvaging  the  low-grade  ore  left  in  the  old  workings  of 
abandoned  mines.  Prices  of  $35  to  $60  per  ton  justified 
extreme  activity. 

Only  four  producers  in  the  Illinois-Kentucky  dis- 
trict have  railroad  connection.  The  rest  are  compelled 
to  haul  the  ore  and  supplies  from  four  to  fifteen  miles 
over  dirt  roads  that  are  almost  impassable  for  five 
months  in  the  year. 

During  the  war  period  many  new  companies  were 
organized  to  develop  and  operate  fluorspar  prospects. 
Practically  all  used  up  their  capital  and  passed  into 
history.  Many  of  them  never  actually  produced  a  car 
of  ore. 

Exhaustion  of  shallow  deposits,  the  uncertainty  and 
added  cost  of  deeper  mining,  necessary  exploration,  and 
dead  work  are  contributing  factors  which  have  tripled 
the  cost  of  producing  fluorspar.  It  has  become  a  com- 
plicated, expensive,  and  relatively  deep  mining  proposi- 
tion. If  the  steel  industry  and  other  users  in  this 
country  are  interested  in  insuring  a  future  supply  of 
this  material,  the  foregoing  facts  should  be  given 
serious  consideration,  and  the  ore  should  be  valued 
accordingly. 


The  Graphite  Industry 

By  Benjamin  L.  Miller 

of  Geology,  Lehigh  University,   Bethlehem,   Pa. 
"11. 

LY'RIXG  1921  the  graphite  industry  of  the  world 
J  was  in  the  most  deplorable  condition  in  its  entire 
history.  The  present  situation  can  be  definitely  traced 
to  a  few  definite  causes.  The  demand  for  crucible  steel 
for  war  purposes  created  an  unusual  demand  for 
graphite  crucibles,  and  scores,  perhaps  hundreds,  of  new 
graphite  mines  were  developed  in  Ceylon,  Madagascar, 
the  United  States,  Canada,  and  other  less  important 
graphite  countries. 

The  sudden  ending  of  the  war  found  the  steel  manu- 
facturers with  large  supplies  of  crucibles  on  hand,  the 
crucible  manufacturers  with  an  excessive  amount  of 
graphite  in  stock,  and  the  graphite-producing  com- 
panies with  supplies  of  refined  and  crude  graphite  suf- 
ficient to  meet  even  the  inflated  needs  of  war  time  for 
many  months  or  even  for  years.  There  has  not  yet 
been  time  enough  to  exhaust  the  surplus,  and  until 
that  is  done  stagnation  of  the  entire  industry  is  the 
natural  result.  Prices  have  fallen,  and  there  have  been 
many  forced  sales  at  figures  far  below  the  cost  of  pro- 


duction, but  even  at  a  sacrifice  it  has  not  been  possible 
to  dispose  of  surplus  stock. 

It  is  a  question  as  to  whether  the  domestic  flake 
graphite  producers  can  successfully  compete  with  the 
Ceylon  producers,  whose  product  is  considered  superior 
for  crucible  manufacture,  or  with  the  graphite  pro- 
ducers of  Madagascar,  where  a  flake  graphite  similar  to 
the  domestic  variety  is  put  upon  the  market  at  lower 
costs  than  have  ever  been  realized  in  this  country.  Con- 
gress is  therefore  being  asked  to  impose  an  import  tax 
on  foreign  graphite,  to  keep  the  American  graphite 
producers  from  complete  liquidation. 

If  it  should  become  the  policy  of  our  Government  to 
impose  a  temporary  protective  tariff  on  such  of  our 
mineral  products  as  we  have  in  great  quantity  until 
opportunity  had  been  given  to  determine  the  ability  to 
compete  with  foreign  materials,  graphite  is  certainly 
one  of  the  minerals  that  should  receive  especial  con- 
sideration. In  Alabama,  New  York,  Pennsylvania, 
Texas,  and  in  several  other  states  there  is  sufficient 
flake  graphite  to  supply  all  our  needs  for  centuries. 

The  alternatives  are  for  the  graphite  producers  to  so 
perfect  their  refining  methods  that  with  decreased  trans- 
portation rates  they  could  compete  in  our  markets  with 
the  foreign  materials,  or  for  the  producers  to  engage  in 
the  manufacture  of  graphite  articles.  The  latter  is 
regarded  as  the  only  satisfactory  solution  of  the  prob- 
lem by  some  of  those  engaged  in  graphite  production, 
but  as  yet  only  one  important  company  has  made  the 
attempt,  and  that  organization  produces  only  a  small 
part  of  the  material  consumed  in  its  manufacturing 
business. 

Until  supplies  on  hand  are  consumed,  the  production 
of  graphite  will  be  at  a  minimum  in  all  countries,  and 
practically  all  the  mines  and  mills  will  be  idle;  but 
eventually  new  supplies  must  be  obtained,  and  prices 
will  depend  upon  the  cost  of  production.  The  present 
situation  is  discouraging,  but  the  future  offers  more 
promise,  and  it  is  hoped  that,  irrespective  of  an  import 
tariff,  the  better-established  American  producers  may 
be  able  to  continue. 


The  Magnesite  Industry 

By  R.  W.  Stone* 

Assistant  State  Geologist  of  Pennsylvania,  Harrisburg,  Pa. 

THE  domestic  production  of  crude  magnesite  in  1921 
was  between  35,000  and  40,000  tons,  as  compared 
with  300,000  tons  in  the  preceding  year.  It  came  from 
California  and  mostly  from  two  producers.  The  Cali- 
fornia product  is  employed  largely  for  plastic  purposes, 
and  its  use  decreased  in  1921,  largely  because  of  general 
business  depression  and  restraint  in  the  building  trade, 
until  in  December  all  California  magnesite  mines  were 
shut  down. 

The  mines  in  Washington,  which  produced  220,000 
tons  in  1920,  have  been  idle  for  twelve  months,  because 
their  output  was  used  exclusively  for  refractory  pur- 
poses, and  the  steel  business  has  been  bad.  Further- 
more, the  high  price  of  magnesite  has  made  steel  com- 
panies search  for  a  substitute,  and  it  is  surmised  that 
figures  eventually  will  show  that  the  use  of  dead-burned 
dolomite  for  lining  steel  furnaces  has  greatly  increased 
in  the  last  two  years. 

Imports  of  magnesite  can  scarcely  be  charged  with 
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the  slump  in  tlu'  domestic-  industry.  The  normal  con 
sumption  of  crude  magnesite  in  the  United  stales  is 
about  300.000  tons.  In  1920  it  was  866,000  tor 
which  68,000  tons,  or  17  per  cent,  was  imported.  The 
general  imports  in  the  first  ten  months  of  192]  were 
51,216  tons,  and  for  the  entire  year  will  just  about  equal 
those  of  1920.  It  would  seem,  therefore,  that  the 
demand  for  refractory  magnesite  in  the  United  States 
is  rapidly  decreasing.  Of  the  51,000  tons  imported, 
11,000  tons  was  shipped  from  Italy,  8,000  tons  from 
Greece,  and  G.000  tons  from  Austria.  Most  of  the 
magnesite  imported  was  crude.  In  the  first  nine  months 
of  1921,  imports  for  consumption  were  42,324  tons  crude, 
valued  at  $9.75  per  ton.  and  only  5.2G1  tons  was  calcined, 
but  this  was  valued  at  $34  per  ton.  The  low  cost  of 
production  in  Europe  can  be  judged  from  the  fact  that 
the  6,000  tons  from  Austria  in  August  was  valued  at 
port  of  shipment  at  $6.75  per  ton.  Italy  shipped  6,000 
tons  in  May,  valued  at  $7  per  ton,  and  2,900  tons  in 
October,  valued  at  $8.90  per  ton. 

The  present  rate  of  exchange,  the  low  cost  of  produc- 
tion in  Europe  and  of  water  transportation,  and  the 
fact  that  the  market  for  dead-burned  magnesite  is 
practically  all  east  of  Chicago  combine  against  the  pro- 
ducer who  wishes  to  ship  Washington  magnesite  to  the 
Eastern  market.  The  deposits  near  Chewelah  and 
Valley,  Wash.,  will  constitute  a  reserve  unless  a  new 
market  west  of  Mississippi  River  can  be  found.  The 
large  producers  in  California  should  scarcely  expect  to 
supply  all  the  plastic  trade  on  the  Atlantic  seaboard, 
but  by  using  definite  heat -controlled  methods  to  prepare 
a  superior  quality  of  caustic  calcined  magnesite  they 
may  be  able  to  hold  the  trade  of  most  of  the  country. 


The  Talc  Industry 

By  Raymond   B.   Ladoo* 

Mineral  Technologist,  U.  S.  Bureau  of  Mines 

THE  talc  industry  in  1921  experienced  a  marked 
depression,  in  common  with  nearly  all  industries. 
The  generally  unfavorable  trade  conditions  were  fur- 
ther aggravated  by  the  expansion  of  mill  capacity 
which  occurred  in  1919  and  1920.  This  resulted  in 
drastic  price  cutting  and  severe  competition  among  pro- 
ducers for  the  small  amount  of  available  business.  In 
some  instances  prices  were  cut  below  the  cost  of  pro- 
duction. New  operators  in  general  found  great  diffi- 
culty in  introducing  their  product,  although  in  one 
noteworthy  instance  a  new  producer  was  able  to  run  his 
mill  practically  to  capacity  because  of  the  demand  due  to 
the  superiority  of  his  product.  Competition  proved  too 
severe  for  some  of  the  smaller  companies. 

The  generally  unsatisfactory  condition  of  the  industry- 
was  reflected  in  the  imports  of  tale,  which  for  the  first 
nine  months  of  the  year  amounted  to  only  44  per  cent  by 
tonnage  of  those  for  the  corresponding  period  of  1920 
and  about  91  per  cent  of  1919,  a  year  of  low  production. 
Toward  the  close  of  the  year  a  Canadian  producer 
dumped  his  surplus  stock  on  our  markets  at  a  very  low 
price.  Thus  the  final  import  statistics  will  probably 
show  an  increase  during  the  last  three  months. 

The  demand  for  talcs  of  various  grades  is,  of  course, 
dependent  upon  the  prosperity  of  the  consuming  indus- 
tries into  which  talc  enters.  The  largest  markets  for 
Vermont  talc  are  in  the  paper,  rubber,  and  prepared 
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roofing  indu  fcriei      The  poor  condition  of  the  paper  and 
1  ubber    Indu  1 1  lea    in    1921    caused   a  p    in 

demand    for    Vermont    talc.      The    prepared    roofing 

industry  was  not  as  badlj  effected,  I'Mi  even  here  demand 
was  far  from  normal. 

Much   New  York   fibrOUB  talc   is   used   in  paint,   ai 
the  demand  for  paint   was  fairly  good,  New  York  pro 
ducera  of  talc  were  probablj  in  a  somewhat  L* 
tion.     Toilet  grade  tale  is  produced  in  quantity  only  in 
California,  and  California  producers  find  their  principal 
outlet  for  high-grade  tal.    in  the  East.     Heavy  import 
of  low-priced  high-grade  talc  from  Canada,  France,  and 
Italy,  and  high  transcontinental  freight  rates,  combined 
with  a  lessened  demand,  made  it  almost  impossible  for 
California   producers   to   compete    in   eastern    markets. 

The  tariff  situation  is  still  unsettled,  though  the 
Fordney  Bill,  which  passed  the  House  of  Representa- 
tives, is  regarded  as  affording  ample  protection  to  the 
talc  industry.  This  bill  provided  for  a  tariff  of  \c.  per 
lb.  on  the  crude,  ic.  per  lb.  on  the  ground  and  lc.  per  "> 
on  cut  or  sawed  crayons,  cubes,  or  other  forms. 

Despite  the  generally  unfavorable  condition  of  the 
industry,  there  were  a  few  encouraging  developments. 
For  the  first  time  the  talc  industry  as  a  whole,  through 
the  Talc  and  Soapstone  Producers'  Association,  em- 
barked upon  an  advertising  program.  Though  the 
publicity  so  far  has  been  rather  limited  in  extent,  it  is 
a  very  hopeful  sign. 

Return  to  normal  conditions  will  probably  find  the 
talc  production  divided  between  fewer  but  relatively 
stronger  companies.  Few  producers  expect  a  rapid 
return  to  the  unusually  high  production  of  1920.  Hence 
new  mill  construction  will  not  be  justified  in  the  near 
future  unless  such  mills  represent  a  distinct  advance  in 
the  art  of  milling,  resulting  in  lower  costs  or  better 
grades.  Domestic  production  of  talc  of  toilet  grade 
depends  primarily  upon  the  extent  of  protection  afforded 
by  the  new  tariff  bill,  but  is  also  influenced  materially 
by  freight  rates  and  labor  costs. 


The  Mica  Industry 

By  Rudolph  S.  Lienau 

Mica  Specialist,  Brooklyn,  N.  Y. 

THE  mica  inuu-Ajr  ^.rtpiJotfHnt  io^'^icis  uhs^l  pevnt 
for  many  years.  Large  quantities  of  imported  mica 
are  on  hand,  which  are  slowly  being  disposed  of,  while 
hardly  any  of  the  domestic  mines  are  producing  any 
mica  of  consequence.  It  is  my  bt  .-f  that  only  10  per 
cent  of  the  firms  producing  mica  in  pre-war  times  are 
now  operating. 

This  critical  situation  in  the  industry  will  remain 
until  manufacturers  using  mica  are  working  on  a  full- 
time  basis,  and  depend  again  upon  the  production  of 
domestic  mica  of  sufficiently  good  quality  and  quantity 
and  at  a  reasonable  price  to  make  it  profitable  for  the 
consumer  to  use  it. 

With  a  little  help  from  the  new  Fordney  Bill,  which 
places  a  tariff  of  6c.  per  lb.  on  the  imported  mica,  and 
which  may  become  a  law  about  March  1,  1922,  the 
industry  can  again  return  to  its  former  satisfactory 
condition  provided  the  wage  scale  also  returns  to  a 
reasonable  basis. 

The  lack  of  modern  machinery  in  the  process  of 
mining  and  the  need  of  trained  men  who  understand  the 
mining  and  manufacturing  of  mica  are  the  greatest 
handicaps  in  competition  with  the  imported  material. 
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Training  Miners  for  Efficiency 

Standards  of  Work  Must  First  Be  Determined— Best  Methods  Evolved  by 
Conferences  —  Foremen  and  Bosses  Become  Teachers  —  System  of  Reward 
For  Accomplishment  Essential  —  Increase  of  Earning  Power  Reduces  Costs 

By  Arthur  Notman 

Superintendi  nt.   .Mining   Department.  Copper  Queen  Branch, 
Hodge  Corporation,  Bisbee,  Ariz. 


THE  GREAT  WAR  brought  to  the  metal-mining 
industry  what  it  brought  to  all  war  industries, 
the  supreme  necessity  for  greater  production. 
The  industry  has  reason  to  be  proud  of  its  response  to 
the  need.  That  it  was  accomplished  at  the  sacrifice  of 
costs  is  a  matter  too  well  known  to  require  comment. 
Unparalleled  surplus  stocks,  notably  of  copper,  produced 
at  high  costs,  and  failure  of  demand  since  the  Armistice, 
have  resulted  in  the  shutdowns  involving  lay-off  for 
employees  and  reduction  or  suspension  of  dividends  to 
stockholders. 

The  supreme  necessity  of  peace  is  lower  costs.  Can 
and  will  the  industries  make  the  same  splendid  response 
to  this  even  more  important  need?  If  so,  how  can  they 
do  it?  The  following  factors  control:  Better  manage- 
ment; better  methods;  better  equipment;  better-trained 
men. 

I  shall  not  attempt  to  evaluate  these  factors,  and  I 
have  little  to  offer  upon  the  first  three.  Perhaps  it 
would  be  just  to  assume  that  the  management  which 
directed  the  doubling  of  production  under  war  condi- 
tions is  capable  of  directing  the  halving  of  costs  under 
peace  conditions.  Better  methods  are  a  function  of 
management  and,  likewise,  better  equipment.  Having 
gone  this  far,  one  might  easily  close  the  argument  by 
admitting  that  better-trained  men  are  also  a  function 
of  n  v..  nj.  gv  in  eric, -aii  u  Vtr/j  o.ix.- 

Skilled  Miners  Called  Upon  To  Direct  Methods 

Before  the  introduction  of  machine  drills,  with  the 
tremendous  increaais  of  individual  productivity  in  min- 
ing and  the  inevitable  expansion  in  demand  for  mining 
labor,  the  miner  was  an  artisan  who  had  chosen  his  pro- 
fession because  of  the  romance  in  the  search  for  buried 
treasure  which  by  his  skill  and  effort  he  might  any  day 
uncover  for  the  world's  enrichment.  What  he  didn't 
know  about  drilling,  breaking,  mucking,  timbering,  and 
ore  was  not  to  be  learned.  The  supply  of  such  trained, 
skilled,  interested  artisans  was  adequate  to  meet  the 
demand.  What  happened  then?  With  the  rapid  ex- 
pansion of  the  industry  these  same  men  were  called 
upon  to  direct  mining  operations.  They  were  placed 
in  authority  over  large  groups  of  practically  untrained 
men  attracted  to  the  industry  by  the  prevailing  high 
wages.  They  were  called  on  to  direct  methods  and  use 
equipment  with  which  they  themselves  had  had  no 
previous  experience.  To  their  credit,  let  it  be  said  that 
they  made  the  best  of  a  bad  situation.  With  the  help 
of  the  management,  they  carried  on. 


What  has  been  done  or  can  be  done  to  improve  this 
condition?  Too  many  things  to  enumerate — in  fact, 
so  many  that  some  are  forgotten  until  brought  to  light 
in  the  cold  gray  dawn  of  returning  competition. 

Perhaps  most  of  us  have  decided  at  some  time  or 
other  that  there  was  one  best  way  to  do  a  certain  piece 
of  work.  We  have  issued  an  order  that  hereafter  all 
such  work  should  be  performed  in  that  manner. 
Straightway  we  have  gone  forth  and  forgotten  what 
manner  of  order  we  issued.  Months  or  perhaps  years 
later,  we  were  asked  how  such  work  was  being  done  in 
our  mine.  Glibly  we  described  our  one  best  method, 
and  very  likely  in  the  course  of  conducting  our  inquisi- 
tive visitor  through  the  workings  we  found  that  same 
piece  of  work  carried  out  in  a  different  manner  in  every 
heading.  Possibly  we  had  never  even  regarded  the 
question  of  how  to  do  that  particular  job  as  of  sufficient 
importance  to  reach  the  conclusion  that  there  was  one- 
best  way  of  doing  it.  We  knew  that  our  general  plan 
of  ore  extraction  was  sound,  that  we  had  good  equip- 
ment, that  our  foremen  and  shift  bosses  were  well 
chosen,  and  that  the  men  were  the  best  that  could  be 
obtained.  What  more  could  we  desire?  If  mining 
could  be  carried  on  above  ground,  perhaps  nothing  more 
would  be  required,  but,  unfortunately,  in  most  mines, 
not  over  a  half  dozen  men  at  the  maximum  are  in  sight 
at  any  one  time  while  working,  and  the  general  average 
would  be  nearer  two. 

How  can  we  overcome  the  fundamental  difficulty  in 
supervision?  First,  by  increasing  the  number  of  bosses 
and  improving  their  quality.  Second,  by  reducing  the 
number  of  methods.  Third,  by  rewarding  good  work  di- 
lectly  and  promptly. 

Some  operators  have  reduced  the  necessity  for  in- 
creased supervision  and  have  obtained  excellent  results 
by  contracting  all  or  nearly  all  of  their  work.  I  think 
the  best  field  for  such  a  method  lies  where  uniform  con- 
ditions maintain  over  large  areas  of  the  mine,  as  in 
certain  coal  and  iron  deposits.  Some,  fewer  probably 
in  number,  have  worked  successfully  on  the  straight 
day's  pay  method,  with  increased  supervision.  Others 
have  adopted  task  and  bonus  schemes  based  on  standards 
of  performance  satisfactory  to  both  company  and  em- 
ployees. This  last  seems  the  more  elastic  and  conse- 
quently the  plan  best  suited  for  genera!  metal-mining 
conditions. 

In  choosing  contracting  as  the  lesser  evil,  one  must 
be  sure  that  standards  are  based  on  work  done  by  good 
methods  under  good  conditions  and  by  good  men,  or  no 


January   21,  1922 


Engineering  and  mining  Journal 


99 


wring  will  result.  Under  the  day's  pay  pi. in.  the  same 
factors  control,  but  with  an  added  difficulty.  There  is 
no  more  incentive  for  the  good  miner  to  extend  himself 
than  for  the  poor  one.  This  strains  supervision  to  the 
utmost. 

Under  the  task  and  bonus  plan,  properly  applied,  the 
mining  company  is  assured  that  only  better  than  stand 
ard  work  will  receive  better  than  standard  pay.  The 
miners  are  assured  that  they  will  receive  nothing  less 
than  standard  wages  and  that  any  work  that  they  can 
do  better  than  standard  will  be  adequately  rewarded. 
What  do  we  mean  by  standard  work?  First,  we  must 
make  a  careful  detailed  survey  of  all  methods  in  use 
and  all  other  possible  methods  for  doing  each  item  of 
work.  Second,  we  must  select  the  mest  method  from  the 
joint  standpoints  of  safety  and  economy.  Third,  we 
must  introduce  that  method  to  all  foremen,  bosses,  and 
miners.  Fourth,  we  must  then  instruct  them  therein. 
Fifth,  we  must  see  that  these  methods  are  followed. 

After  these  details  have  been  taken  care  of,  we  are 
then  in  a  position  to  make  records  of  the  average  per- 
formance by  the  standard  methods  under  good  super- 
vision with  standard  wages.  This  is  standard  work. 
Only  after  this  has  been  established  can  the  question 
of  bonus  rates  be  discussed  intelligently  and  the  divi- 
sion of  the  savings,  to  be  made  by  greater  and  more 
intelligent  effort,  both  of  management  and  men,  be 
placed  on  an  equitable  basis.  Important  to  the  success 
of  any  such  study  are  frequent  conferences  among  all 
those  who  will  be  responsible  for  the  instruction  of  the 
men,  so  as  to  secure  the  value  of  their  knowledge,  criti- 
cism, and  suggestion. 

Trained  miners  in  sufficient  numbers  are  no  longer 
available,  and  must  be  developed  by  foremen  and  bosses 
who  have  ceased  to  be  taskmasters  and  have  become 
teachers  and  leaders.  In  fact,  they  will  furnish  most  of 
the  knowledge  to  be  transmitted  to  the  miners.  A 
permanent  committee  on  standard  methods  and  perma- 
nent records  available  for  distribution  in  the  form  of 
pamphlets  describing  these  methods  will  be  of  great 
assistance  in  this  program.  A  step  further  would  be 
a  course  of  study  by  foremen  and  bosses  in  the  instruc- 
tion of  miners  in  standard  methods.  The  plan  cannot 
be  too  rigid,  so  that  methods  may  be  modified  or  dis- 
carded in  the  light  of  experience. 

As  a  concrete  example,  standard  methods  for  drilling, 
loading,  and  shooting  development  faces  might  be  cited. 
Such  methods  have  been  described  in  C.  A.  Mitke's 
book  on  standardization,  published  a  few  years  ago  by 
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then  in  process  of  development   at   tin    Copper  Q 
(fines  of  tin-  Phelps  Dodge  Corporation  si  Bisbee,  An, 
These  observations  were  made  during  frequent  vim' 
that   property   as   consulting   engineer   on    ventilation 
problems. 

Nothing  has  yet  been  found  so  generalh  produeti 
results  in  opening  the  minds  of  men  I 
the  hope  of  reward.  Any  time  that  a  man  can  be  shown 
that  by  using  new  methods  he  can  increase  his  earning 
capacity,  you  gain  his  prompt  attention.  If  you  attempt 
to  show  him  this  without  any  other  object  than  advanc- 
ing your  own  interests,  you  fail  to  get  under  his  skin. 
If  you  merely  order  him  to  do  things  your  way,  the 
burden  of  seeing  that  he  does  so  remains  on  your  own 
shoulders.  Your  sole  reliance  then  becomes  his  fear 
of  losing  his  job.  Though  such  fear  may  be  wholesome 
for  us  all  at  times,  it  cannot  be  upheld  as  the  only  or 
most  desirable  incentive  to  human  effort.  Herein  lies 
the  hope  for  better-trained  miners. 

In  my  college  days  there  was  much  heated  debate  over 
the  respective  strokes  in  use  by  our  own  and  our  rival 
university  crews.  I  shall  never  forget  the  feeling  of 
utter  conviction  with  which  I  heard  one  intelligent 
student  of  this  question  deliver  himself  of  this  piece  of 
common  sense:  "A  poor  stroke  well  rowed  will  beat 
a  good  stroke  poorly  rowed  seven  days  in  the  week." 
Though  this  is  no  argument  for  poor  methods,  it  does 
exemplify  the  need  for  good  training  and  sound  morale. 

How  can  these  be  secured  except  through  the  efforts 
of  our  foremen  and  bosses  and  a  system  of  reward  based 
on  accomplishment?  We  must  train  our  foremen  and 
bosses  in  their  obligations  as  teachers.  We  must  study 
what  we  want  them  to  teach.  In  doing  so,  we  must 
invite  them  to  furnish  their  contributions.  We  must 
then  open  the  minds  of  their  men  by  paying  for  work 
and  not  for  time.  It  can  be  done  because  it  has  been 
done.  Metal  miners  would  be  well  repaid  by  a  survey 
of  the  many  successful  applications  of  these  principles 
in  other  industries  as  well  as  in  their  own.  There  have 
been  failures,  and  there  will  be  more  so  long  as  greed 
outruns  common  sense  and  justice.  Individual  bargains 
are  good  only  when  they  are  good  for  all  three  parties. 
Why  talk  to  me  about  efficiency  and  loyalty  when,  if  I 
furnish  them,  you  take  all  the  profits.  Show  me  how- 
to  increase  my  earning  power  and  I  will  show  you  how 
to  reduce  your  costs.  This  is  a  good  bargain  for  miner, 
mine  owner,  and  consumer. 


Standardization  in  Mining 

A  Plea  for  Systematic  Classification  of  Underground  Conditions— Study  of  Methods  an  Essential 

Preliminary   to   the   Selection   of  the    System   Best   Adapted   to   Existing   Conditions — 

Standardization  Not  Permanent,  But  Changes  When  Better  Methods  Are  Developed 


By  Charles  A.  Mitke 

Consulting  Mining  Engineer,   Bisbee.   Ariz. 


THE  NEED  for  investigation  of  mining  practices, 
or   mining   methods,   with    a   view   to   improving 
present  conditions  in  respect  to  high  production 
.  has  made  itself  felt  throughout  the  entire  mining 
industry. 

Not   long  ago,   the  standardization  of  metal-mining 
systems     was     considered     impracticable,     particularly 


underground  operations,  from  which  natural  circum- 
stances have,  to  a  large  extent,  excluded  the  light  of 
publicity.  The  reserves  of  many  of  the  larger  mines 
were  also  so  rich  and  extensive  that  economy  did  not 
play  as  important  a  part  as  perhaps  it  should  have 
done.  In  addition,  the  ever-present  possibility  of 
"sweetening  the  ore."  or,  in  other  words,  bringing  the 
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daily  output  up  to  expectations  by  the  addition  of  high 
grade,  kept  in  reserve  for  such  purpose,  has  often 
tided  over  situations  which  otherwise  might  possibly 
have  disclosed  unsystematized  methods  and  careless 
supervision  on  the  part  of  underground  bosses,  to 
whom  the  necessity  of  making  a  showing  at  the  mo- 
ment, by  producing  a  large  tonnage,  meant  everything, 
regardless  of  the  disastrous  effect  their  methods  might 
have  upon  the  future  of  the  mine. 

Now,  however,  the  situation  has  changed.  The  mines 
are  confronted  with  the  possibility  of  having  to  oper- 
ate on  a  small  margin  of  profit  with  wages  somewhat 
reduced,  and  with  costs  of  materials,  supplies,  and 
all  necessary  materials  and  equipment  still  considerably 
above  pre-war  prices.  Moreover,  the  richer  orebodies 
are  being  rapidly  depleted,  leaving  the  leaner  ores, 
which  require  more  economical  methods  of  mining. 

Future  of  Metal  Industry  Dependent  on 
Cost  Cutting 

Many  writers  have  expressed  the  opinion  that  the 
future  of  the  metal  industry  is  largely  dependent  on 
cost  cutting.  This  gives  rise  to  the  question,  "How 
and  where  shall  costs  be  cut?"  Supplies  and  mate- 
rials are  still  higher  than  pre-war  figures;  labor  is  as 
high — in  some  districts  higher;  freight  rates  are  also 
high.    How,  then,  are  we  to  meet  the  situation? 

By  an  analysis  of  every  detail  connected  with  the 
various  operations  in  mining,  followed  by  a  systematiza- 
tion  or  standardization  of  operations;  by  training  the 
men  to  perform  their  work  in  the  most  efficient  and 
modern  manner;  by  substituting  mechanical  devices  for 
human  labor  wherever  possible ;  by  the  use  of  improved 
mining  methods;  by  keeping  a  careful  accounting  of 
every  item  of  expenditure;  and  by  a  healthy  agitation 
for  better  and  improved  mining  equipment,  which  will 
stimulate  further  experimentation  on  the  part  of  invent- 
ors and  manufacturers. 

As  stated  in  a  recent  editorial  in  Engineering  and 
Mining  Journal,  "the  economy  resulting  from  consistent 
study  of  the  details  of  mining  is  in  the  aggregate 
large.  Isolation  and  excessive  conservatism  are  prob- 
ably in  a  measure  responsible  for  the  slowness  to  take 
advantage  of  the  progress  that  is  being  made."  The 
question  has  frequently  been  raised  as  to  how  far 
standardization  underground  can  be  carried.  At  present 
there  are  so  many  opportunities  for  standardization 
in  this  field  that  it  is  well  to  test  its  possibilities 
before  we  consider  its  limitations. 

Standardization  of  Mine  Timbers. — The  standardiza- 
tion of  mine  timbers,  as  far  as  it  has  been  perfected, 
has  given  such  encouraging  results  that  investigations 
are  now  being  conducted  for  standardizing  timber 
details  still  further.  Chutes,  raises,  manways,  drift 
sets,  and  tunnel  sets  have  already  been  standardized 
in  a  majority  of  operations,  so  that  it  may  be  said 
that  approximately  50  to  90  per  cent  of  all  the  timber- 
ing used  underground  conforms  to  certain  standards. 

Standardization  of  Drilling  Machines — The  mining 
industry  is  at  present  burdened  with  a  multiplicity  of 
machine  drills  of  varying  types,  sizes,  and  weights, 
the  difference  in  weight  between  machines  in  some 
instances  being  not  more  than  1  to  2  lb.  The  intro- 
duction of  new  machines  is  so  rapid  that  in  an  effort 
to  stock  up  with  the  best  equipment  available  on  the 
market,  many  machines  in  good  condition  must  be 
scrapped,  and  as  minor  parts  are  not  interchangeable, 


a  considerable  expenditure  in  such  supplies  must  con- 
tinually be  charged  off  to  profit  and  loss.  The  de- 
velopment of  these  machines  is,  of  course,  effected  by 
the  manufacturer  to  meet  the  needs  of  the  industry, 
but,  unfortunately,  these  needs  are  often  the  individual 
conceptions  of  various  operators  rather  than  the  com- 
bined views  of  the  majority.  What  may  appeal  to 
one  does  not  meet  the  need  of  the  other,  and  conse- 
quently, the  necessity  for  purchasing  and  trying  out 
this  variety  of  types  becomes  an  ever-increasing  burden 
on  the  operator.  Were  there  any  great  difference  be- 
tween the  types,  there  would  be  a  considerable  advan- 
tage in  this  vast  experimentation  on  the  part  of  the 
operator,  but  often,  as  stated  before,  the  difference  is 
so  slight,  perhaps  an  increase  or  decrease  in  weight  of 
one  pound,  that  the  advantage  gained  is  almost 
negligible. 

Analysis  and  Classification  of  Conditions 

Classification  of  Underground  Conditions — In  the 
standardization  of  drilling  machines,  the  first  requisite 
is  the  classification  of  underground  conditions  and  the 
recognition  of  the  types  by  the  operators.  This  might 
appear  to  present  difficulties,  but  such  is  not  the  fact. 
The  Copper  Queen  standard  rounds  were  based  on  a 
classification  of  the  ground.  There  were  different  types 
of  rounds  for  different  kinds  of  ground,  and  these 
rounds  are  now  universally  used  in  the  various  mines  in 
the  Warren  district.  The  same  is  true  of  the  company 
bonus  system,  which  is  also  based  on  a  classification  of 
the  ground.  After  all,  the  manufacturer  himself,  in 
selling  his  machines,  actually  bases  their  value  to  the 
operator  on  their  guaranteed  performance  in  certain 
classes  of  ground. 

Although  the  argument  is  being  continually  advanced 
that  "conditions  in  every  mine  are  so  very  different," 
by  which  is  meant  that  the  types  of  ground  are  en- 
tirely different,  this  is  often  overdrawn.  As  an 
example  of  the  extent  of  this  erroneous  impression, 
consider  two  mines,  side  by  side,  mining  the  same 
orebody  and  with  the  property  line  going  through  the 
center.  The  mine  on  one  side  of  the  property  line 
adopted  a  small  45-lb.  machine,  and  had  excellent 
success  with  it  for  years,  whereas  the  mine  on  the 
other  side  of  the  line,  in  the  same  orebody  and  with 
exactly  the  same  conditions,  used  a  125-lb.  machine 
with  large  steel,  the  operators  giving  as  a  reason  that 
"conditions  were  so  very  different  that  the  small  ma- 
chine was  not  applicable  in  their  kind  of  ground." 
After  some  years,  they  were  persuaded  to  make  ex- 
tensive tests  with  a  small  machine,  weighing  about 
45  lb.,  and  small  steel,  and  were  surprised  to  find  that 
it  did  just  as  well  in  their  mine  as  it  had  done  in  their 
neighbor's.  Though  conditions  in  mines  in  general 
are,  of  course,  not  as  similar  as  they  are  in  these  two 
properties,  there  is  not  as  much  variance  in  rock  con- 
ditions as  men  who  are  familiar  with  only  a  few  mines 
would  have  one  believe. 

Should  a  survey  be  made  of  a  large  number  of  mines, 
and  the  different  classes  of  ground  be  listed  (after  the 
duplicates  had  been  omitted),  it  would  probably  be 
found  that,  with  few  exceptions,  a  dozen  general  head- 
ings would  cover  the  different  classes  of  ground  found 
in  practically  all  mines. 

Therefore,  the  first  step  in  the  standardization  of 
rock  drills  is  a  classification  by  the  operators  of  their 
own  underground  conditions.  When  this  has  been 
done,  and  the  conditions  have  been  designated  by  certain 
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specific  headings,  the  next  step  is  a  comparison  of  the 
performances  of  different  weights  of  machines  In  the 

specified  kinds  of  ground.  From  this  comparison  the 
weights  and  types  of  drilling  machines  thai  will  suit 
each  class  of  ground,  or  combination  of  classes  of 
ground,  can  be  determined. 

Drilling  Machines  An  incorrect  impression  still  pre- 
vails as  to  what  "standardization  of  drilling  machines" 
entails.  It  is  not  suggested  that  operators  should 
draw  up  detailed  specifications,  covering  the  most 
minute  points  in  the  manufacture  of  rock  drills,  or 
select  one  certain  rock  drill,  prohibiting  all  further 
improvement;  but,  rather  that,  having  first  classified 
underground  conditions,  and  unanimously  agreed  upon 
the  best  approximate  weights  and  types  of  machines 
to  meet  those  conditions,  the  operators  should  then 
ask  the  manufacturers  to  concentrate  their  efforts  on 
constructing  and  continuing  to  improve  machines  of 
those  weights  and  types  to  meet  the  specified  condi- 
tions. In  this  way,  the  large  number  of  different  types, 
sizes,  and  weights  of  machines  now  on  the  market 
would  ultimately  be  reduced  to  a  comparatively  small 
number,  and  the  manufacturers  would  then  be  able 
to  devote  all  their  ingenuity,  skill,  and  inventive  genius 
toward  improving  this  small  number  of  machines. 

At  present,  progress  in  the  standardization  of  rock 
drills  is  at  a  standstill.  An  obstacle  is  that  competition 
in  the  rock-drill  business  is  so  keen  that  the  manu- 
facturer is  compelled  to  sell  first-class,  high-grade, 
machines  almost  at  cost.  The  margin  of  profit  on  the 
machines  is  so  small  that  he  is  forced  to  take  the 
larger  portion  of  his  profits  through  the  sale  of  minor 
parts,  the  cost  of  which  is  excessively  high. 

By  minor  parts  is  meant  such  accessories  as  cradle, 
feed  screw,  and  side  rods,  but  not  the  major  parts, 
such  as  the  rock-drill  engine  proper,  patents  on  which 
are  the  property  of  the  manufacturers,  and  which  parts 
should  not  be  included  in  the  standardization  program, 
for  the  reason  that  it  is  to  the  benefit  of  the  industry 
to  stimulate  further  experimentation  and  improvement 
in  the  building  of  such  major  parts.  The  interchange- 
ability  and  standardization  of  minor  parts  would,  of 
course,  greatly  reduce  the  manufacturers'  sales,  and 
naturally  his  profits,  and  consequently  he  does  not 
accord  much  enthusiasm  to  propositions  promotive  of 
that  purpose.  On  the  other  hand,  minor  parts  for 
drilling  machines  not  being  interchangeable,  and  prac- 
tically every  variation  of  drilling  machine  requiring  a 
different  set,  the  operator  is  compelled  to  spend  large 
sums  of  money  on  such  parts,  which  become  obsolete 
as  soon  as  he  purchases  a  different  type  of  machine. 
This  expenditure  is  so  large  that,  at  many  properties, 
old,  out-of-date  machines  are  kept  in  operation  much 
longer  than  they  should  be,  so  as  to  use  up  the  re- 
placement material  on  hand,  which  otherwise  would 
have  to  be  scrapped  as  useless.  Were  the  minor  parts 
standardized,  as  suggested,  and  interchangeable,  it 
would  then  be  possible  for  the  companies  to  eliminate 
their  old  machines  as  soon  as  their  efficiency  dropped, 
without  at  the  same  time  entailing  a  great  loss  through 
the  scrapping  of  parts  which  would  fit  no  other  machine. 
Standardization  of  Chucks — The  standardization  of 
chucks  for  machines  should  keep  pace  with  the  rapid 
standardization  of  drill  steel.  Formerly,  six  or  seven 
different  kinds  of  steel  were  used  at  many  mines  where 
today  it  is  unusual  to  find  more  than  three,  in  some 
operations  only  two,  and  in  exceptional  instances  one 
kind  of  steel  at  a  mine. 


Drilling  and  Drill-Sharpening   Optrationt     A    | 
deal  "I    work  can   !"•  done  and   It    being  done  in  thi 
standardization    of    the    various    operation 
with  the  sharpening  and   tempering  of  the  drill  bil 

Many  mint's  have  also  already  done  much  ? 
standardization  oJ   operation    connected  with  drilling, 
such  as  the  working  oui  of  standard  machine  rounds 

and  the  establishing  of  a  routine  for  the  driller, 
practice  will  find  a  still  wider  application  to  mini 
general  when  the  operators  have  once  got  together  and 
have  classified  their  various  kinds  of  ground,  and  de- 
cided on  a  minimum  number  of  types  and  weigh! 
drilling  machines. 

Shoveling  and  Loading  Underground  One  of  the 
great  needs  of  the  industry  is  the  use  of  a  mechanical 
device  in  place  of  hand  shoveling.  The  perfection  ol 
underground  mechanical  loading  machines,  followed  by 
the  standardizing  of  operations  connected  with  them, 
will  solve  this  problem;  also,  changes  in  the  stoping 
methods,  such  as  the  liberal  use  of  incline  raises;  the 
carrying  up  of  much  smaller  stopes  in  high-grade  ore- 
bodies,  which  will  permit  the  use  of  slides  to  the 
chutes;  and  the  substitution  of  incline  square 
incline  top-slicing,  and  incline  cut-and-fill  for  the  hori- 
zontal methods. 

Sampling  and  Estimation  of  Ore  Reserves — When  it 
is  desired  to  compare  the  ore  reserves  of  one  mine 
with  those  of  another,  the  first  difficulty  met  is 
the  determination  of  the  methods  that  were  used  in 
sampling  and  in  computing  the  ore  reserves.  The  per- 
sonal element  frequently  enters  into  the  calculations. 
The  working  out  and  adoption  of  certain  standard 
methods  of  sampling,  and  of  estimation  of  ore  reserves, 
would  be  of  great  value  in  computing  and  comparing 
the  orebodies  of  one  mine  with  those  of  another,  in 
respect  to  the  ore  in  sight  and  the  tonnage  extracted. 

Mine  Accounting  Systenis — Comparison  of  under- 
ground mining  costs  of  various  companies  is  at  present 
practically  out  of  the  question.  Every  company  has  a 
different  set  of  items  which  go  to  make  up  its  cost 
sheets.  For  instance,  one  company  will  charge  the 
preparation  of  a  stope  to  prospecting  and  development 
work,  whereas  a  second  company  will  include  it  in  the 
stoping  cost;  another  company  will  charge  the  tram- 
ming of  ore  to  stoping,  and  still  another  will  include 
it  in  its  transportation  charges,  and  so  on.  Few  if 
any  organizations  use  the  same  system,  and  therefore 
their  costs  are  valueless  for  comparative  purposes. 
The  working  out  by  first-class  mine  accountants  in 
conjunction  with  competent  mining  engineers  of  a 
standard  system  of  cost  accounting  for  underground 
mining,  which  would  meet  the  conditions  of  a  majority 
of  the  mines,  and  include  the  same  items,  would  be 
of  immeasurable  value  in  stimulating  healthy  competi- 
tion, and  would  give  rise  to  investigation  by  those  com- 
panies which,  after  comparison,  found  that  certain  of 
their  costs  were  high  as  compared  to  those  at  other 
properties.  Unquestionably  such  comparisons  would 
result  in  lower  costs  at  many  mines. 

Miscellaneous  Underground  Operation  and 
Training  of  Workers 

Other  Units  of  Underground  Operation — In  addition 
to  the  specific  instances  already  mentioned,  standard- 
ization can  also  be  applied  to  the  routing  of  sharp 
steel  from  the  shops  to  the  underground  workings,  and 
dull  steel  from  the  working  places  to  the  surface.  The 
same   applies   to   the   routing   of   mine  timbers.      The 
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standardization,  also,  of  the  materials  for  underground 
warehouses:  ventilating  equipment  for  drifts  and 
raises;  ventilating  doors;  fire-fighting  equipment,  to  be 
kept  on  hand  for  immediate  use;  mine  cars,  locomo- 
tives, track,  gage,  rail,  and  other  materials  and  routine 
operations  is  worthy  of  consideration  and  deserving  of 
extended  study. 

Training  of  the  Workers — After  having  worked  out 
and  introduced  standard  methods  wherever  practicable 
in  mining,  it  is  then  necessary  to  train  the  men  so 
that  they  may  perform  their  work  in  accordance  with 
the  standard  practices. 

High  Costs  in  Absence  of  Statidardization — It  has 
been  my  privilege  during  the  last  year  to  visit,  among 
others,  some  mines  in  which  no  attempt  has  as  yet 
been  made  at  standardization.  Practically  every  stope 
was  carried  up  in  a  different  manner.  Nearly  every 
raise,  drift,  tunnel,  chute,  or  manway  had  some  indi- 
vidual feature  about  it,  which  the  members  of  the 
organization  characterized  as  "additions,  possessing 
certain  advantages  over  the  previous  cases."  In  sum- 
ming up  the  situation,  these  mines,  in  which  no  stand- 
ardization was  attempted,  might  be  characterized  as 
'great  mines  worked  by  hand  methods."  The  mining 
costs  told  the  story,  as  they  were  50  to  200  per  cent 


higher  than  those  in  mines  of  similar  character  where 
standardization  has  been  introduced. 

There  is,  I  find,  considerable  misunderstanding  re- 
garding the  general  scheme  of  standardization  in 
mines.  A  great  many,  even  in  the  operating  field,  still 
believe  that  standardization  means  the  selection  of  a 
few  types  of  machines  and  certain  methods  of  opera- 
tion, which,  once  adopted,  are  to  be  used  continuously 
without  change,  which  procedure,  if  followed,  would 
naturally  limit  experimentation  and  retard  progress. 
But  those  who  advocate  standardization  in  mining 
contemplate  no  such  outcome.  The  selection  of  a  piece 
of  standard  equipment,  or  a  certain  method  of  per- 
formance, implies  only  the  adoption  of  that  which, 
after  careful  consideration,  appears  to  be  the  best 
machine  or  practice  available  at  the  time.  When  better 
equipment  or  better  methods  are  offered,  and  careful 
study  proves  beyond  a  doubt  their  advantage  over 
those  in  use,  the  older  equipment  and  methods  should 
be  replaced  by  the  newer  and  better  things. 

As  Tennyson  says,  "The  old  order  changeth,  yield- 
ing place  to  new,"  and  such  has  been  the  history  of 
the  world  from  time  immemorial.  Why,  therefore, 
should  any  attempt  be  made  to  stop  the  hands  of  the 
clock  of  progress  in  respect  to  standardization  of  mining? 


The  Reduction  of  Costs 

Average  Prices  and  Costs  Expected  To  Decline  Gradually  —  High 
Wages  and  Short  Working  Week  Destroy  Efficiency  —  Stabilized 
Figures,  Based  on  Supply  and  Demand,  Better  Than   High   Prices 

By  J.  R.  Finlay 

Mining  Engineer,  New  York 


THOUGH  ONE  MAY  EXPECT  rather  confidently 
that  the  average  price  and  cost  of  commodities, 
measured  in  gold  dollars,  will  decline  for  the  next 
fifteen  years  or  so,  it  is  probably  not  reasonable  to  an- 
ticipate that  they  will  decline  uniformly.  In  many  direc- 
tions the  fall  in  prices  has  been  overdone;  in  others  it 
has  hardly  begun.  Thus,  though  the  tendency  is  cer- 
tainly downward,  we  shall  undoubtedly  have  many  in- 
stances of  increases  of  prices  of  commodities  that  have 
slumped  unduly,  if  only  to  regain  some  balance  with 
commodities  that  have  remained  at  war  levels.  It  is 
hardly  too  much  to  say  that  from  the  viewpoint  of  many 
producers  we  have  not  yet  obtained  a  readjustment  of 
prices  but  rather  a  maladjustment.  For  example,  before 
the  war,  and  even  during  the  war,  a  pound  of  copper  in 
New  Mexico  would  buy  over  200  lb.  of  run-of-mine  coal ; 
now  it  will  buy  only  60  lb.  So  many  examples  of  this 
kind  have  been  cited  that  it  seems  useless  to  repeat  them. 

Preference  for  Urban  Living  Conditions  Creates 
Difficult  Problem 

So  far  as  one  may  judge  from  the  comments  one  reads 
and  hears,  it  seems  that  the  public  has  discovered  the 
chief  obstacles  in  the  way  of  a  more  equitable  scale  both 
of  prices  and  of  costs  in  fuel,  transportation,  and  city 
house  rents.  Of  the  last  probably  it  is  enough  to  say 
that  the  high  rents  result  from  an  under-production  of 
living  accommodations.  I  have  said  "city  house  rents" 
— in  the  small  towns  and  in  the  country  there  is  no  ap- 
parent shortage  of  room.  Back  of  the  shortage  of  house 
room  in  the  cities  one  must  explain  why  so  many  people 


wish  to  live  in  the  cities.  This  I  shall  not  attempt,  but 
merely  mention  it  as  one  of  the  prime  causes  of  the 
economic  maladjustment. 

The  abnormal  price  of  fuel  and  transportation  cer- 
tainly finds  no  support  in  under-production.  On  the  con- 
trary, those  commodities  can  be  oversupplied  by  40  or 
50  per  cent.  The  true  explanation  lies  in  preferring 
artifice  to  nature,  building  up  an  economic  scheme  which 
nature  does  not  approve  of  and  will  certainly  destroy. 
The  Government  boards,  in  deference  to  labor  unions 
and  according  to  their  lights,  always  with  the  attitude 
and  solemnity  of  devotion  to  equity,  have  built  up  such 
inequalities  that  it  is  not  hyperbole  to  call  them  gro- 
tesque. 

Coal  Mines  in  New  Mexico  on  Two-Day 
Schedule 

On  a  recent  trip  through  the  coal  fields  of  New  Mexico 
I  found  that  the  mines  were  working  about  two  days  a 
week.  There  was  labor  enough  and  development  enough 
at  hand  to  produce  two  or  three  times  as  much  coal  as 
could  be  sold;  or,  conversely,  from  one-half  to  one-third 
either  of  labor  or  of  mines  could  supply  the  market. 
But  at  the  same  time  the  cost  of  production  was  the 
highest  on  record.  The  operators  were  having  the  great- 
est difficulty  to  make  both  ends  meet,  although  run-of- 
mine  coal  sold  at  nearly  $4  a  ton  and  lump  coal  at  $6.75 
at  the  mines.  It  cost  one  of  the  principal  operators 
$17.16  per  man  per  day  to  run  his  mine  for  the  month 
of  September.  Mexican  laborers  all  over  the  state  get 
$2  a  day — sometimes  $1.50.    In  the  copper  mines  of  the 
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south  they  get  $2.10;  but  in  the  coal  mines  the  same 
Mexican!  get  a  minimum  of  $7.90  per  shift.  The  aver- 
age of  the  diggers  is  a  great  deal  more. 

Shaft  miners  in  Arizona  get  $4.50  a  day ;  in  these  coal 
mines  $8.-10  plus  a  bonus.  In  the  only  two  shafts  being 
sunk,  the  work  is  done  by  miners  from  the  copper  coun- 
try on  these  terms,  in  this  kind  of  competition  with  the 
copper  industry  and  the  agricultural  industry,  both  of 
which  need  cheap  fuel  more  than  at  any  time  in  their 
history.  If  these  prices  resulted  from  scarcity  with  an 
overpowering  demand  to  force  production,  no  one  could, 
within  reason,  oppose  objection.  They  would  be  tem- 
porary. The  proper  forces  would  be  at  work  to  restore 
equilibrium.  But  they  respond  to  nothing  except  the 
pure  inertia  of  price  fixing.  These  wages  were  fixed  by 
the  award  of  one  of  Uncle  Sam's  boards  for  price  fixing, 
I  forget  the  name  of  it,  and  the  wages  are  supposed  to 
stand  until  April  1,  1922. 

High  Wages  and  Short  Working  Week  Destruc- 
tive op  Efficiency 

To  show  how  well  rooted  these  prices  are  in  economic 
necessity,  I  found  at  a  wagon  mine  a  hundred  miles 
from  the  railroad  excellent  lump  coal  selling  for  $2  per 
ton.  It  was  hauled  fifteen  miles  and  delivered  at  the 
house  in  Farmington  at  $5.50  per  ton.  The  coal  was 
dug  by  a  miner  from  West  Virginia,  and  the  farmers 
of  the  neighborhood  took  little  stock  in  labor  unions. 

I  thought  this  exhibit  was  particularly  instructive  in 
the  patent  fact  that  though  these  artificial  prices  did 
everybody  harm,  they  did  nobody  any  good.  The 
number  of  beneficiaries  was  infinitesimal.  The  highly 
paid  miners  get  $15  to  $25  per  week,  if  they  are  lucky; 
but,  in  the  excessive  prices  caused  by  their  excessive 
wages,  they  do  well  to  keep  body  and  soul  together. 
Their  surroundings  are  ash  heaps  and  tin  cans,  a  sure 
proof  that  their  days  of  idleness  are  an  exercise  in 
shiftlessness.  Their  children  have  the  outlook  of  tin 
cans  and  ashes,  with  loafing  on  the  street  corner  as  a 
luxury  in  prospect  for  a  real  man. 

Competition  Actually  Profitable 

Through  all  this  the  people  seem  to  be  learning  that 
competition  is  actually  profitable;  that  to  protect  any 
class  of  people  from  it  results  in  making  them  poor — an 
artificial  scale  of  wages  in  excess  of  that  warranted  by 
production  is  either  charity  to  mendicants  or  a  tribute 
to  robbers. 

I  have  always  believed  that  to  pay  higher  wages  than 
your  competitor  is  good  business,  because  thereby  you 
generally  get  better  men,  with  increased  production, 
even  more  than  in  proportion.  A  man's  plant  costs 
money.  It  requires  more  capital  to  provide  equipment 
for  a  thousand  poor  men  than  for  five  hundred  good 
ones.  But  the  most  casual  glance  at  the  record  of  coal 
production  in  New  Mexico  is  enough  to  prove  that  every 
cent  that  has  gone  to  raising  wages  has  gone  to  in- 
creased cost.  There  has  not  been  the  slightest  increase 
in  production ;  rather  a  decrease  per  man.  The  country 
therefore  is  burdened  with  an  immense  increase  in  the 
cost  of  fuel,  for  which  there  is  no  compensation  whatever 
— except  experience. 

The  break-up  of  the  economic  absurdity  which  I  have 
described  has,  however,  already  begun.  Wages  have 
been  cut  in  Colorado,  and  prices  of  coal  have  been  cut 
already  in  New  Mexico.  The  reduction  all  round  will 
no  doubt  sweep  the  country,  and  before  the  end  of  1922 
fuel  will  probably  be  had  on  a  normal  scale  of  prices. 


l  have  dwell  on  the  coal  situation  particularlj  ix'cause 

that,  with  railroad  transportation,  is  an  example  of  Gov- 
ernment interference  with  production  II  I  'fining 
less  than  that.  It  la  truckling  U)  the  bugaboo  of  trades 
unionism;  but  of  course  it  to  In  the  pretense 

of  fair  play  to  the  poor  laboring  man.  In  other  indus- 
tries that  are  free  from  this  pious  scheme  of  lifting 
oneself  with  one's  boot  straps  there  is  a  marked  differ- 
ence. Readjustment  has  gone  on  apace.  In  contrast 
to  the  stagnation  of  production  in  the  Goven 
tected  coal  mines,  I  can  name  instances  where  the  output 
per  man  has  been  raised  during  the  past  year  more  than 
50  per  cent.  The  lead  mines  of  southeast  Missouri  are 
an  example.  In  these  mines,  despite  the  fact  that  the 
high  cost  of  freight,  fuel,  and  supplies  still  keeps  the 
cost  of  lead  above  the  pre-war  level,  the  efficiency  of 
labor  has  returned  to  a  marked  degree,  production  per 
man  is  much  higher  than  before  the  war,  and  the  busi- 
ness is  on  a  firm  basis.  The  men  are  earning  far  more, 
though  at  a  rate  of  wages  nominally  lower,  than  the  coal 
miners. 

Except  for  the  cost  of  power  and  transportation,  the 
metal  mines  of  southern  New  Mexico  and  Arizona  can 
operate  as  cheaply  now  as  they  ever  could.  The  gold  and 
silver  mines  of  this  region  are  rather  far  apart,  but 
as  the  matter  of  transportation  with  them  is  of  less 
consequence  than  with  other  kinds  of  mines,  they  are 
operating  successfully.  Their  costs,  in  some  instances 
at  least,  have  got  down  to  pre-war  levels. 

In  general,  I  think  we  may  say  confidently  that  except 
where  labor  is  suffering  (that  is  the  word  for  it)  from 
the  false  economics  of  unionism  and  Government  con- 
trol, it  is  as  efficient  and  productive  as  before  the  war, 
which  so  greatly  disturbed  the  normal  progress  of  events. 

High  Prices  Do  Not  Indicate  High  Profits 

One  very  interesting  fact  is  disclosing  itself.  High 
prices  are  not  a  sign  of  high  profits.  From  1917  onward, 
the  profits  of  metal  mines  declined  with  the  same  rapid- 
ity with  which  they  had  previously  risen  until  for  the 
years  1919  and  1920  those  of  New  Mexico  all  showed  a 
loss.  In  the  coal  mines  the  profits  show  an  increase  if 
measured  in  dollars  but  a  decrease  if  measured  in  any 
other  way.  The  proportion  of  profit  to  gross  value  of 
product  has  been  uniformly  less  during  the  era  of  high 
prices  than  it  was  before  the  war,  and  the  purchasing 
power  of  those  profits  has  been  less,  with  the  same  uni- 
formity. 

It  seems  to  me  that  this  fact  brings  home  an  exceed- 
ingly important  economic  lesson.  It  is  an  old  story  that 
there  is  no  merit  in  inflation.  Somebody  always  gets 
hurt,  but  even  sensible  men  have  generally  preferred 
high  prices.  The  fact  seems  to  be  that  abnormal  prices, 
either  high  or  low,  indicate  an  economic  disparity  from 
which  a  large  section  of  the  population  must  be'  suffer- 
ing. People  are  wasting  their  efforts;  working  in  vain ; 
either  producing  what  is  not  required  or  failing  to  pro- 
duce what  is  required. 

To  keep  exchange  flowing  freely,  with  everybody  pro- 
ducing, so  that  each  person  may  supply  his  needs  with 
the  greatest  ease — that  is  prosperity.  Stabilized,  or 
fair,  prices — prices  made  stable  by  the  solid  facts  of 
supply  and  demand;  by  demand  justified  by  ability  to 
exchange  goods  for  goods,  and  supply  justified  by  com- 
petitive production — are  far  better  than  high  prices, 
which  either  represent  the  exploitation  of  other  peoples' 
necessities,  or  are  fanciful  and  illusory,  measured  in 
dollars  that  are  degenerating  into  scraps  of  paper. 
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Promoting  Efficiency  in  Drilling  Ore  and  Rock 

Present  Conditions  in  Mining  Require  Adoption  of  Preferred  Methods  in  All 

Operations — Drill  Carriages — New  Drill  Column  Mountings — Standard  Rounds 

Better  [Rock    Drills     Co-operative   Research    Necessary   for   Improvement 

By  B.  F.  Tillson 

Assistant  Superintendent.  NVw  Jersej   Zinc  Co. 


MORE  THAN  EVER  before  the  mining  indus- 
tries are  feeling  the  urge  for  a  greater  produc- 
tivity per  unit  of  labor  because  of  higher  pre- 
vailing wage  scales.  As  it  is  improbable  that  these 
will  return  to  the  pre-war  base,  and  as  it  is  likely  that 
competition  will  be  keener  in  the  future,  all  operators 
are,  therefore,  strongly  prompted  to  consider  all  means 
of  increasing  efficiency. 

The  mining  industry  is  peculiarly  in  need  of  such 
help,  because  of  the  restricted  market  and  low  prices 
now  current  for  its  products  and  the  insistent  demand 
for  still  lower  prices.  It  is  obvious  that  a  reduction  in 
costs  purely  on  a  wage-scale  basis  will  not  produce  the 
results  which  are  sought,  for  such  a  step  could  not  be 
taken  in  the  mining  industry  unless  it  were  correlative 
with  a  similar  movement  in  other  industries.  It  there- 
fore appears  that  an  increased  efficiency  must  be  sought, 
even  though  wage  scales  drop  toward  the  pre-war  rates. 
Mining  work  must  be  carefully  analyzed  into  its  com- 
ponent operations  and  into  the  fundamental  ways  in 
which  efficiency  may  be  increased. 

The  art  of  mining  may  be  divided  into  such  elements 
as  drilling,  blasting,  timbering,  mucking,  loading,  tram- 
ming, mechanical  haulage,  hoisting,  pumping,  power, 
and  concentrating  (and  these  groups  may  be  further 
subdivided).  This  paper  will  consider  only  the  first 
element,  which  is  an  important  item  in  all  cost  sheets. 

The  productivity  of  labor  units  may  be  increased  by 
the  development  of  methods  of  working  which  min- 
imize wasted  energy  or  useless  motions;  the  installa- 
tion of  machines  of  a  high  rate  of  productivity;  and  the 
establishment  of  contract,  piece  rate,  or  premium  sys- 
tems to  give  the  laborer  a  greater  incentive. 

Methods  of  Working 

In  drifting  operations,  it  is  preferable  to  provide  two 
headings  for  each  group  of  drill  runners  and  muckers, 
so  that  the  operations  of  drilling  and  mucking  may  occur 
on  alternate  shifts  in  each  heading  and  the  work  of 
neither  group  of  men  will  impede  the  progress  of  the 
other.  The  runners  will  then  not  be  required  to  muck 
out  a  place  in  which  to  set  up  their  drill  columns  (this 
being  a  useless  handling  of  muck  and  additional  time) , 
and  the  muckers  will  not  be  called  upon  to  pack  drill 
steel  or  otherwise  wait  upon  the  runners  and  will  not 
have  to  handle  muck  beneath  the  feet  of  the  former. 
Where  the  time  of  progress  of  a  heading  is  the  item  of 
importance,  this  desirable  arrangement  is  not  possible, 
and  it  then  is  necessary  to  seek  other  methods  to  reduce 
the  interference  of  the  two  groups. 

To  avoid  useless  mucking  on  the  part  of  the  runners 
and  to  get  the  rock  drills  working  as  promptly  as  pos- 
sible after  the  beginning  of  the  shift,  it  is  advisable  to 
discard  the  vertical  drill  column  in  favor  of  the  hori- 
zontal drill  bar.  The  set-up  of  the  latter  may  be  greatly 
facilitated  by  the  use  of  a  tunnel  carriage  such  as  that 
shown  by  Fig.  1.    Such  a  device  may  be  constructed  at 


any  mine.  The  cantilever  arm  is  made  of  a  length  suf- 
ficient to  reach  over  the  muck  heap  to  a  point  where 
the  bar  can  be  jacked  into  position.  If  the  drift  is  not  a 
narrow  one,  the  carriage  need  not  be  taken  away  from 
the  heading  after  jacking  the  crossbar,  but  may  be  left 
attached  to  it,  as  the  muckers  will  have  room  to  work 
around  and  beneath  the  arm.  As  the  arm,  cross-bar, 
and  drills  are  counterweighted  by  a  sheet-iron  box  filled 
with  heavy  ore  or  iron  castings,  it  is  possible  for  one 
man  to  control  the  elevation  of  the  equipment  by  means 
of  a  hand  wheel  working  on  a  discarded  feed  screw.    A 


FIG.  1.  DRILL  CARRIAGE  USED  IN  ADIT 
CONSTRUCTION 

swivel  socket  for  the  bar  at  the  front  end  of  the  arm 
may  be  made  from  a  drill  column  arm,  and  its  clamping 
cap  will  permit  the  cross-bar  to  be  adjusted  laterally  to 
the  cantilever  arm. 

Correct  Mounting  of  Drills 

The  rock  drills  may  be  mounted  directly  on  the  cross- 
bar or  may  be  mounted  sideways  on  column  arms  which 
are  mounted  vertically  on  the  cross-bar,  thus  giving  a 
greater  latitude  for  placing  holes  from  any  position  of 
the  cross-bar.  Years  ago,  four  3i-in.  reciprocating  rock 
drills  were  operated  successfully  with  such  a  mounting 
in  a  tunnel  11  to  12  ft.  wide  and  9  ft.  high.  In  that 
operation,  the  drills  were  all  connected  by  short  lengths 
of  1-in.  hose  to  a  2-in.  pipe  which  ran  through  the 
counterbalance  box,  and  a  2-in.  hose  was  used  to  connect 
to  the  air  line,  so  that  only  one  air  connection  was 
necessary  to  make  the  drills  ready  to  operate.  The 
drills  and  cross-bar  were  always  in  position  on  the 
tunnel  carriage,  and  when  the  heading  was  drilled  up 
the  jackscrews  were  loosened,  the  cross-bar  was  swung 
around  parallel  to  the  cantilever  arm,  the  2-in.  hose  dis- 
connected, and  the  carriage  run  back  along  the  track  to 
a  place  of  safety — a  great  economy  of  time  and  labor 
over  the  usual  routine  of  disassembling  and  carrying  a 
number  of  heavy  pieces  by  hand. 

In  drifting,  the  rock-drill  saddle  and  clamp  is  usually 
mounted  on  an  arm,  especially  where  a  vertical  column 
is  used,  and  this  arm  is  almost  universally  a  casting  of 
a  fixed  length  which  is  clamped  upon  the  column  so  that 
its  axis  will  intersect  the  axis  of  the  column.  It  is 
usually  desirable  that  this  arm  should  be  of  such  length 
as  to  permit  the  column  to  be  mounted  in  the  center  of 
the  heading  and  yet  allow  the  drill  to  be  placed  against 
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the  side  walls  when  swung  to  either  side.  But  as  there 
is  often  a  variation  in  the  width  of  drifts,  the  result  is 
that  an  arm  is  used  which  is  too  short,  and  either  the 
side  holes  are  drilled  with  too  much  spread  ithus  neces- 
sitating extra  holes,  "easers,"  using  extra  explosives 
and  breaking  unnecessary  muck),  or  an  extra  set-up  of 
the  drill  column  is  required.  This  type  of  mounting 
should  be  abandoned,  in  my  opinion,  in  favor  of  a  spe- 
cial cross-clamp  (.see  Fig.  2)  in  which  a  pipe  arm  is 
fastened  approximately  tangent  and  at   right  angles  to 


FIG.   2.  COLUMN  ARM  CLAMP  FOR   ROCK  DRILLS 

the  drill  column.  This  pipe  arm  should  be  of  a  length 
more  than  half  the  width  of  the  usual  heading,  as  its 
effective  length  may  be  readily  adjusted  by  sliding  it 
through  the  cross-clamp.  It  is  also  feasible  to  make 
this  arm  almost  as  long  as  the  width  of  the  heading,  so 
that  two  drills  may  be  mounted  on  it  and  the  holes  can 
then  be  planned  in  such  a  sequence  that  one  machine 
would  finish  its  side  holes  before  the  "easers."  The 
arm  could  be  shifted  laterally  through  the  cross-clamp, 
so  as  to  permit  the  other  machine  being  positioned  for 
its  side  holes.  Such  a  cross-clamp  permits  a  mine  to 
be  equipped  for  drifts  of  various  widths  without  carry- 
ing a  reserve  supply  of  the  heavy  cast  arms  of  various 
lengths,  providing  it  carries  pipe  suitable  for  making 
the  pipe  arms. 

For  the  heavy  hammer-drill  type  of  drifting  machines, 
it  is  advisable  to  use  4J-in.  outside  diameter  columns 
made  from  4-in.  extra  heavy  pipe,  as  smaller  and  lighter 
columns  permit  too  much  axial  and  torsional  spring; 
but  the  arms  can  often  be  2J-in.  outside  diameter  made 
of  2J-in.  extra  heavy  pipe.  This  decreases  the  weight 
of  the  arm  and  saddle  clamp,  which  must  be  lifted  by 
the  runner  with  his  machine  when  changing  its  eleva- 
tion on  the  drill  column. 

Standard  Types  of  Rounds 

At  each  mine  experiments  should  be  conducted  to  de- 
termine what  standard  types  of  drifting  rounds  should 
be  developed  to  meet  best  the  various  conditions  of  ore, 
or  rock,  and  of  mounting.  The  problem  is  to  insure 
that  the  standards  are  properly  applied.  Different  op- 
erators have  developed  specially  graduated  cones  or 
column  fittings  to  indicate  the  angular  direction  of  the 
drills  horizontally  and  vertically,  or  have  applied  clinom- 
eters, protractors,  or  templates  for  the  same  purpose. 
However,  have  not  these  devices  been  largely  of  educa- 
tional value  in  training  the  drill  runners  to  realize  the 
proper  positions  of  their  drills,  and,  once  they  have 
learned,  is  it  not  possible  for  them  to  measure  the  rela- 
tive location  and  direction  of  one  hole  with  another 
with  no  other  instrument  than  a  folding  rule,  by  which 
they  can  estimate  closely  the  proper  spacing,  converg- 
ence or  divergence  of  the  holes?  It  has  been  the  ex- 
perience of  some  that  such  accessory  devices  we'e  only 


id'  temporary   necessity   and    i  i    although  of  value  in 

instituting  the  "blueprint"  drill   rounds. 

It  is  of  fundamental  Importance  that  in  planning  a 

round  there  should  be  no  alt.  mpl   to  make  it   "i   v" 
depth  than  will  permit   of  itl    beinfl  drilled  and  Ida  tei 
by  a  crew  of  men  won  [ft,  with  possible 

time.  This  places  the  work  on  a  unit  task  basis  and 
obviates  the  tendency  to  "soldier."  It  tin-  round  is 
planned  so  that  it  requires  work  on  a  shift  foil- 
its  start,  it  is  only  reasonable  to  expect  that  the  drill 
runners  will  run  into  enough  difficulties  to  requin 
tually  the  entire  second  shift  to  complete  it.  or  thi 
remainder  of  the  time  available  on  the  second  shift,  will 
not  be  profitably  spent  because  of  the  presence  of  powdei 
smoke  in  the  heading  during  regular  working  hours  or 
because  of  the  time  lost  in  transferring  the  men  to 
other  work.  Again,  it  is  preferable  not  to  divide  the 
responsibility  for  the  breaking  of  any  round  as  would 
be  necessary  if  another  crew  of  men  had  to  finish  drill- 
ing and  blasting  it  on  the  following  shift.  Where  the 
task  is  a  little  too  great  to  be  completed  in  one  shift 
when  the  runners  must  set  up  their  columns  and  ma- 
chines, it  may  be  possible  to  overcome  this  difficulty  by 
training  the  muckers  on  the  opposite  shift  fwhere 
alternate  headings  are  drilled  and  mucked)  to  set  up 
the  columns  and  machines,  so  that  the  runners  then  find 
it  possible  to  drill  up  the  round  and  blast  in  one  shift. 

Extension  Pointers  on  Stopers 

In  raises  and  stopes  where  the  air-feed  stoping  drills 
are  used,  it  is  possible  to  have  a  type  of  mounting  not 
generally  appreciated.  This  additional  device  is  an 
extra  extension  pointer  which  slides  within  the  direct 
air-feed  cylinder  and  is  locked  by  a  gib  and  key  wedge, 
cam,  or  various  other  devices.  The  only  objection  to 
this  attachment  is  its  weight  of  7  or  12  lb.  On  the 
other  hand,  it  permits  an  additional  extension  of  the 
drill  of  24  to  28  in.,  which  permits  the  final  drill  steels 
to  be  run  into  the  rock  their  full  length  without  the 
use  of  a  pile  of  blocking  beneath  the  feed  point  (and 
oftentimes  the  use  of  such  blocking  is  a  hazardous  and 
time-wasting  practice).  Also,  if  the  extra  extension 
pointer  is  partly  extended  when  a  hole  is  started,  it  is 
possible  to  use  drill  steels  whose  lengths  vary  consider- 
ably from  the  usual  tolerances  in  a  set,  and  the  saving 
in  steel  which  would  otherwise  be  cut  off  in  the  black- 
smith shop  to  change  it  to  the  next  shorter  standard 
length,  when  it  has  worn  too  short  for  its  original 
length,  may  be  great. 

An  economy  in  labor  also  results  in  the  omission  of 
a  length  of  drill  steel  from  the  set,  if  it  be  broken  or 
battered.  It  is  therefore  unnecessary  to  delay  the  work 
while  a  search  is  made  for  a  steel  of  suitable  length. 
This  is  possible  if  the  extra  extension  pointer  is  re- 
tracted into  the  feed  cylinder  so  as  to  permit  this  inser- 
tion of  a  longer  drill  steel.  In  raises,  in  addition  to  the 
foregoing  advantages,  the  extra  extension  pointer  per- 
mits the  staging  to  be  mounted  on  timbers  wedged  into 
the  old  bottoms  of  drill  holes,  regardless  of  the  fact 
that  they  are  slightly  further  from  the  face  than  would 
normally  be  desirable.  This  saves  the  time  and  labor 
which  would  be  required  to  cut  hitches  or  avoids  the 
decided  hazard  of  mounting  a  stoping  drill  on  a  pile  of 
blocking  on  the  staging.  The  extra  extension  pointer  is 
strongly  recommended  for  investigation  by  mine  opera- 
tors who  are  desirous  of  increasing  the  efficiency  of 
their  pneumatic-feed  stopers. 

The  remarks  already  made  about  arranging  a  task 
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in  drifting  which  will  be  completed  in  a  shift  apply  aa 
•  folly  to  raising,  but  if  two  raises  are  available  for 
.»  crew  to  work  in.  it  is  sometimes  possible  to  get  the 
same  men  to  break  a  round  in  each  raise  within  an 
eight-hour  shift,  especially  if  one  of  the  two  men  does 
>ome  work  in  the  second  raise  when  his  pardner  does  not 
need  help. 

Better  Rock  Drills 

The  buyer  must  be  discriminating,  so  as  to  encourage 
the  manufacturer  in  the  development  of  superior  tools. 
Therefore,  the  mine  operator  should  become  familiar 
with  the  design,  operation,  and  maintenance  of  the 
various  rock  drills  and  the  requirements  of  a  tool  to  do 
his  work  more  efficiently.  He  should  be  willing  to  spend 
considerable  time,  money,  and  thought  on  this  matter 
and  should  be  free  with  his  suggestions  to  the  manufac- 
".urer,  untainted  by  any  motive  other  than  the  desire 
to  obtain  a  superior  tool.  He  is  in  a  position  that, 
because  of  his  intimate  contact  with  the  work  done  by 
the  drills,  can  bring  material  assistance  toward  the 
advance  of  the  art;  and  he  should  be  slow  in  concluding 
that  the  ultimate  of  excellence  has  been  reached  in 
design. 

The  manufacturer  is  surrounded  by  many  commercial 
conditions  which  inhibit  his  desire  to  develop  new  and 
more  efficient  designs  if  he  has  a  reasonably  satisfactory 
market  for  his  products.  He  has  a  considerable  invest- 
ment in  the  jigs,  fixtures  and  stock  of  spare  parts  for  the 
tools  he  is  selling,  and  these  will  be  wiped  out  by  obso- 
lescence if  either  he  or  his  competitors  market  a 
superior  design,  and  his  financial  loss  may  be  great.  His 
tendency  is  unknowingly  to  magnify  the  virtues  of  his 
products.  Competition  and  the  alertness  of  discrim- 
inating customers  are  therefore  chiefly  responsible  for 
advances  in  the  art. 

Rock-Drill    Manufacturers    Challenged 

With  the  hope  that  a  free  discussion  may  be  provoked 
and  a  healthy  outgrowth  may  result,  operators  may  well 
challenge  the  manufacturers  as  to  whether  they  have 
researched  with  sufficient  pains  into  the  fundamentals 
of  mechanics  upon  which  their  rock-drill  designs  should 
properly  be  based.  If  so,  the  mining  fraternity  at  large 
is  not  conversant  with  that  fact,  but  has  gained  the 
impression  that  the  development  of  drills  has  been 
largely  by  the  "cut-and-try"  method,  combined  with 
the  application  of  ingenuity  in  the  rearrangement  of 
mechanisms.  However,  the  tendency  of  keeping  a 
watchful  eye  upon  the  mechanisms  of  a  competitor, 
whose  designs  must  therefore  consciously  or  uncon- 
sciously tend  to  influence  a  new  creation,  is  frequently 
present,  and  the  resulting  mechanism  accordingly  fails 
to  be  a  distinct  novelty  in  principle.  As  vigorous  a 
refutation  was  made  fifteen  years  ago  as  will  now  be 
made  to  this  indictment,  and  yet  at  that  time,  some  of 
the  ablest  and  most  experienced  men  in  the  manufacture 
f  rock  drills  could  not  too  strongly  deride  the  pos- 
sibility of  the  hammer-drill  type  of  tool  ever  replacing 
in  general  work  the  old  reciprocating  type  of  rock  drill. 
Nevertheless,  it  has  done  so,  and  with  unthought-of 
benefit  to  mankind. 

To  be  specific  in  setting  forth  inquiries,  do  the  rock 
drill  designers  know: 

1.  What  force  and  type  of  blows  are  best  suited  for 
drilling  certain  well-defined  rocks  and  ores?  This  might 
involve  knowledge  of  the  modulus  of  elasticity  and  elastic 
limits  of  these  rocks  as  well  as  their  molecular  inertia  (or 


resistance  to  sudden  deformation);  also,  the  nature  of  the 
propagation  of  stresses  through  them  and  the  limiting  size 
of  chips  which  could  be  cut  by  bits  of  a  certain  angularity 
without  wasting  energy  in  the  needless  crushing  of  material. 

2.  Do  they  know  the  amount  of  rotation  of  the  cutting 
edges  which  should  take  place  between  successive  blows,  and 
have  they  provided  for  this? 

3.  Should  the  bit  be  against  the  rock  when  it  receives 
energy  from  the  drill,  and,  if  so,  what  influence  have  various 
pressures  against  the  rock  upon  the  effectiveness  of  the 
drilling  operation? 

4.  Have  steps  been  taken  to  insure  that  the  bit  is  away 
from  the  rock  while  it  is  being  rotated? 

5.  Are  the  maximum  number  of  blows  per  minute, 
effective  upon  a  certain  rock,  limited  by  the  resiliency  of 
it,  and  what  are  they? 

6.  Can  they  define  the  energy  which  can  be  expended 
usefully  upon  the  rock  in  terms  of  foot-pounds  per  inch  of 
cutting  edge;  of  course,  different  for  various  materials? 

7.  Have  they  studied  the  transmission  of  the  vibratory 
compressional  waves  through  the  drill  steel  and  the 
frequency  at  which  these  waves  should  be  produced  in  order 
that  the  resultant  initial  and  reflected  waves  should  perform 
the  greatest  amount  of  useful  work  and  so  minimize  the 
wasteful  destructive  energy  evidenced  by  the  heating  and 
breakage  of  the  drill  steels  ? 

8.  Do  they  know  the  influence  of  the  drill  tappet  on  this 
sonic  transmission  of  energy  ? 

9.  How  can  the  amount  of  compression  in  the  front  end 
of  the  drill  cylinder  effect  not  only  the  nature  of  the  piston 
blow  but  also  the  lingering  of  the  piston  against  the  drill 
steel  so  as  to  influence  the  nature  of  the  reflected  vibratory 
waves  within  it? 

10.  Can  the  nature  of  the  vibratory  waves  be  altered  by 
a  device  on  the  drill  steel  or  integral  with  the  chuck  bushing 
which  will  produce  results  analogous  to  a  condensor  or  a 
choke  coil  as  applied  to  the  transmission  of  electrical 
energy  ? 

11.  Is  it  advisable  to  strike  the  drill  steel  with  au 
accelerated  blow  or  a  decelerated  one,  and  is  it  known  as  to 
which  type  of  blow  is  present  in  various  drills? 

12.  Have  the  instantaneous  pressures  in  front  and  behind 
the  piston  been  accurately  measured,  and  how? 

13.  Are  the  instantaneous  velocities  of  the  piston  known 
at  various  points  in  its  stroke  ? 

14.  Have  the  sizes  and  lay-outs  of  the  inlet  and  exhaust 
ports  been  determined  by  such  studies  of  pressures? 

15.  Have  similar  studies  been  made  of  the  action  of  valve 
mechanisms? 

16.  Has  proper  consideration  been  given  in  regard  to  the 
synchronization  of  the  rebound  of  the  air  feed  with  the 
blows  of  the  piston  ? 

17.  Has  there  been  any  fundamental  research  of  the  possi- 
bility of  developing  a  method  for  drilling  which  would  prove 
a  radical  departure  from  present  practices?  For  instance, 
is  it  not  practicable  to  combine  some  of  the  features  of  the 

Brandt  hydraulic  rotary  drill  with  those  of  the  diamond  drill 
and  the  hammer  drill  and  reduce  the  amount  of  chipping  of 
rock  by  taking  out  a  core  at  a  higher  speed  than  can  be 
obtained  by  a  diamond  drill,  because  of  the  rapid  hammer 
blows  impressed  upon  the  steel  tube? 

The  art  of  drill  designing  invites  scientific  research, 
and  it  is  decidedly  advisable  that  such  be  initiated  as 
soon  as  possible  if  this  country  is  to  remain  in  a  posi- 
tion of  supremacy  in  the  rock-drill  manufacturing  and 
the  mining  industries.  The  task  is  not  a  small  one,  and 
so  it  should  be  planned  as  a  joint  co-operative  effort  of 
the  manufacturers  and  the  mines.  It  is  fitting  to  place 
the  sponsorship  for  such  an  investigation  with  a  tech- 
nical and  disinterested  body  such  as  the  U.  S.  Bureau 
of  Mines.  As  the  outcome  of  such  research  would  be 
of  general  and  national  importance,  its  financing  should 
be  by  the  Government.  It  is  hoped  that  sufficient 
interest  will  be  awakened  in  the  subject  to  bring  suffi- 
cient pressure  to  bear  upon  the  U.  S.  Bureau  of  Mines 
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and  Congress  to  insure  the  undertaking  of  such  pro- 
posed research. 

The  advent  of  successful  motor-rotated  block-holding, 
sinking;,  and  stoping  drills  may  ho  looked  forward  to  as 
a  development  of  the  near  future  which  will  greatly 
increase  drilling  efficiency.  An  advance  lias  been  made 
in  the  production  of  such  a  type  of  drifting  drills,  and 
in  one  mine  the  use  of  this  type  resulted  in  so  great  an 
increase  in  drilling  speed  as  to  permit  two  men  with 
one  machine  to  accomplish  more  drifting  than  was 
formerly  possible  with  three  men  and  two  machines. 
This  achievement  refuted  the  thoughtless  contention 
sometimes  advanced  by  certain  representatives  of  rock- 
drill  manufacturers — that  the  machines  had  reached 
such  a  perfection  that  it  was  futile  and  unreasonable  to 
expect  more  from  them,  and  that  the  mine  operator 
should  devote  his  attention  to  obtaining  a  higher  pro- 
ductivity from  labor  rather  than  ask  the  manufacturer 
for  higher  drilling  speeds.  It  is  true  that  the  drills  are 
actually  running  a  small  proportion  of  any  shift  and 
that  an  effort  should  be  made  to  increase  their  running 
time,  but  such  a  condition  does  not  lessen  the  desirability 
of  obtaining  tools  of  superlative  drilling  capacity.  The 
manufacturer  who  puts  into  practice  his  contention  to 
the  contrary  will  find  business  drifting  toward  competi- 
tors with  more  liberal  views. 

The  contention  is  often  advanced  that  drill  design  has 
so  far  exceeded  the  quality  of  the  drill  steel  that  it  is 
futile  to  expect  greater  capacity  from  the  drills  until 
the  steel  has  been  improved.  Although  much  may  be 
hoped  for  in  the  improvement  in  quality  of  drill  steel, 
this  fact  should  not  supply  an  excuse  for  lack  of  interest 
on  the  part  of  the  drill  designer,  for  it  is  probable  that 
with  sufficient  study  he  will  find  is  possible  to  apply 
energy  to  the  cutting  of  rock  so  efficiently  as  to  perform 
more  useful  work  and  reduce  the  stresses  in  the  drill 
steels  and  drills  below  their  values  at  present,  and  to 
permit  higher  drilling  speeds  with  no  heavier  tools  than 


thoae  now  employed,    The  mining  Industry  tnaj  hope  foi 
the  future  to  bring  forth  tnotor>rotatod  Dicing, 

and  drifting  drills  of  double  the  drilling 
sessed  by  those  at  pn  sent  available,  and  with  no  gn 
weight  or  destructive  sffeel  en  the  dri 

The  motor  type  of  rotation  \t  cited  as  the  coming 
advance  in  accepted  design,  a-  it  avoids  the  inherent 
advantage  in  the  rifled  type  of  rotation  ol  the  inter- 
dependence of  the  rotation  and  the  hammer  blows  upon 
the  steel.  The  difficulties  of  mechanical  rotation  applied 
to  air-feed  drills  do  not  seem  insurmountable,  although 
the  unfortunate  experiences  of  Bomi  operators  and 
manufacturers  with  such  drills,  as  so  far  developed,  may 
serve  to  delay  their  production  and  general   adoption, 

Another  inhibitory  influence  is  the  tendency  for  some 
workers,  and  especially  organized  labor,  to  revolt  aga 
an  increased  productivity,  regardless  of  the  fact  that 
more  work  could  be  performed  with  no  more  or  with 
less  physical  effort.  However,  it  is  hoped  that  this  tend- 
ency will  soon  be  dissipated,  as  there  is  a  growing  real- 
ization that  the  extension  of  the  use  of  efficient  and 
economical  mechanical  devices  does  not  adversely  affect 
the  interests  of  the  worker  but  makes  a  greater  income 
possible  for  him  through  his  increase  in  productivity. 

The  problem  of  the  improvement  of  drill  steel  i.s  now 
in  hand  through  the  activities  of  a  committee  represen- 
tative of  the  steel  manufacturers,  the  drill  manufac- 
turers, the  mine  operators,  and  the  oil  interests — all 
under  the  auspices  of  the  metallurgists  of  the  U.  S. 
Bureau  of  Mines  and  the  U.  S.  Bureau  of  Standards. 
A  general  research  board  will  be  organized  from  repre- 
sentatives of  the  various  engineering  societies  and  com- 
mercial organizations  whose  interests  are  involved,  so 
that  this  work  may  be  concluded  in  the  most  thorough 
manner.  It  therefore  behooves  the  drill  designer  to 
make  haste  in  perfecting  his  knowledge  of  his  tools  so 
that  he  may  co-operate  in  the  advance  of  the  art  of 
drilling. 


The  Trend  in  Milling  Practice 

Improved  Methods  and  Increased  Efficiency  Will  Rule  —  Proper  Utilization  of 
High-Priced  Stores — Intelligent  Stepping-up  of  Initial  Operations — Standardization 
Of  Parts  and  Methods  —  Comparison  of  Recoveries  —  Comprehensive   Reports 

By  Guy  R.  Ruggles 

Mill  Superintendent,  Inspiration  Consolidated  Copper  Co., 
Inspiration,  Ariz. 


DURING  THE  SUSPENSION  of  mining  opera- 
tions which  occupied  either  all  or  a  greater 
part  of  the  year  1921  and  in  some  instances 
part  of  the  year  1920  as  well,  every  mill  superintendent 
has  had  a  chance  to  meditate  on  his  failings  in  the 
past  and  to  make  many  resolutions  as  to  better  methods 
of  conducting  his  business  in  the  future.  Though  not 
attempting  to  prophesy  on  the  events  of  the  year  1922, 
it  would  seem  that  the  following  conditions  should 
govern : 

The  mill  superintendent  of  a  large  concentrator  will 
undoubtedly  have  a  skeleton  of  his  former  organiza- 
tion when  operations  are  resumed.  If  he  is  in  charge 
of  a  small  concentrator,  his  organization  will  probably 
have  been  disbanded.  In  either  event  he  will  find  that 
skilled  concentrator  labor  will  not  be  immediately 
available.      Many   of   his   former  employees   will   have 


been  forced  by  necessity  to  seek  their  livelihood  in 
other  industries.  Little  by  little,  however,  new  forces 
will  be  gathered  together.  Recoveries  and  costs  will 
be  adversely  affected  somewhat  in  the  interim,  but 
as  much  of  the  unrest  caused  by  the  war  and  its  after 
effects  will  have  passed  away,  it  will  not  be  long  before 
operations  resume  their  former  smoothness,  and  results 
will  return  to  the  best  performances  of  former  years. 
Lower  wages  will  prevail,  but  this  will  be  offset  by  a 
decreased  cost  of  living. 

Use  of  Materials  in  Stock 

It  will  be  found  that  the  warehouse  shelves  are 
crowded  with  the  materials  purchased  under  the  stress 
and  strain  of  the  war  and  the  resulting  confusion 
following  it.  Large  stocks  will  have  accumulated. 
Much  or  all  of  this  material  will  be  higher  in  price 
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than  material  which  it  will  be  possible  to  purchase 
currently.  Many  contracts  made  in  1920  will  still  be 
binding.  In  any  event,  this  material  should  be  used 
before  new  is  purchased.  Fortunate  indeed  will  be 
the  mill  superintendent  who  finds  his  stocks  low  at  this 
time.  New  purchases  will  carry  much  lower  prices 
than  those  which  have  prevailed  in  the  past  few  years, 
but,  owiii£  to  excessive  freight  rates,  prices  will  still 
be  high  when  compared  with  the  year  1913  and  earlier. 

Power  conditions  for  1922  will  depend  more  or  less 
on  the  source  of  the  power.  If  it  is  derived  from  fuel 
oil,  little  relief  in  cost  can  be  anticipated.  Freight 
rates  on  oil  may  decrease,  but  present  indications  are 
that  the  price  of  oil  at  the  wells  will  advance.  Coal- 
fired  plants  should  furnish  cheaper  power  than  formerly, 
owing  to  decreased  freight  rates  and  higher  labor  effi- 
ciency. Hydro-electric  power  from  present  installations 
should  approach  pre-war  prices. 

Although  handicapped  by  reorganization,  the  mill 
superintendent  will  find  this  handicap  a  means  toward 
economy.  Operations  will  probably  be  resumed  slowly 
and  will  be  on  a  rising  scale  rather  than  on  a  fluctuating 
or  decreasing  scale,  as  in  the  years  1919  and  1920. 
Sub-foremen  who  were  a  necessity  in  a  large  organiza- 
tion and  whose  services  were  retained  even  during  a 
partial  curtailment  will  not  be  needed  until  operations 
have  reached  a  point  more  extensive  than  they  were 
when  the  shutdown  of  1921  occurred.  New  combina- 
tions of  work,  which  are  always  awkward  and  difficult 
to  initiate  while  operating,  will  be  made  without  diffi- 
culty. If  possible,  scattered  offices,  laboratories  and 
sampling  rooms  should  be  gathered  together,  thus 
promoting  efficient  interdepartmental  work  and  super- 
vision. 

In  1922,  the  time  will  surely  be  opportune  for  the 
installation  of  many  automatic  devices  for  the  economy 
of  labor,  and,  further  than  this,  for  the  development 
of  new  ones.  There  are  many  different  signal  systems 
for  summoning  men.  Bells,  horns,  lights,  or  whistles 
are  all  satisfactory  if  applied  under  the  right  condi- 
tions. For  all-around  satisfaction,  however,  the  tele- 
phone is  probably  the  best. 

Pumping  machinery  will  run  with  little  attention, 
requiring  oiling  and  inspection  only  at  long  intervals. 
Centrifugal  pumps,  used  for  raising  solutions  or  water, 
are  especially  adaptable  to  automatic  control.  This  can 
be  accomplished  electrically,  by  float  valves,  by  admis- 
sion of  air  to  the  suction  or  by  a  combination  of  these 
means.  In  pumping  water  it  will  often  be  found  more 
economical  to  abandon,  or  to  use  as  little  as  possible, 
many  outlying,  isolated  stations  and  do  all  the  pumping 
from  a  central  station,  assuming  that  the  central  sta- 
tion is  better  designed  and  equipped  with  more  efficient 
machinery.  Such  a  procedure  will  often  be  economical 
even  under  the  condition  of  a  higher  lift  from  the  cen- 
tral station. 

Intelligent   Handling  of  Repair  Work 

The  rapid  handling  of  repair  work  is  something  that 
is  always  to  be  desired.  Most  large  mills  are  equipped 
with  cranes,  either  motor  driven  or  hand  operated,  at 
least  over  the  floors  where  the  heaviest  work  is  done. 
If  the  crane  has  but  one  hook  for  heavy  loads,  it  will 
often  be  advisable  to  add  a  smaller  hook,  for  fast  work. 
It  may  be  possible  to  install  a  crane  here  and  there  in 
a  small  mill.  Of  course  these  would  not  be  power  driven, 
or  have  a  power  hoist,  but  they  would  serve  to  move 


quickly  the  various  parts  of  a  machine  to  one  side  and 
to  bring  them  back  to  place  when  the  desired  changes 
had  been  made.  If  the  mill  superintendent  is  not 
able  to  install  a  bridge  crane,  a  jib  crane  may  suffice 
or  at  least  a  crawl  with  a  trolley.  This  is  especially  of 
value  where  it  is  necessary  to  reline  ball  mills  in  place. 

Where  mill  supplies  are  handled  in  large  quantity  it 
will  be  advantageous  to  move  them  mechanically,  or, 
if  this  is  not  possible,  at  a  minimum  of  labor.  In  the 
absence  of  a  mechanical  or  magnetic  scheme  for  han- 
dling balls,  it  will  be  found  that  they  can  be  transported 
long  distances  by  rolling,  in  the  concave  side  of  a  chan- 
nel iron.  This  can  be  done  with  a  small  amount  of 
slope,  provided,  of  course,  that  the  balls  are  not  too 
heavily  burdened  with  knobs  and  accretions.  Flotation 
oils,  wherever  it  is  possible,  should  be  carried  from  the 
supply  tanks  to  the  point  of  use  by  pipes.  The  trans- 
portation of  oil  in  cans  or  barrels  always  results  in 
waste. 

To  the  mill  operator,  central  control  is  probably  of 
the  greatest  assistance  in  his  work.  It  will  be  a  help 
to  him  if  the  water  valves  which  he  constantly  uses 
are  conveniently  placed,  if  he  does  not  have  to  go  too 
great  a  distance  to  regulate  an  air  valve,  and  if  a 
clutch  or  starting  compensator  which  he  is  likely  to 
use  frequently  is  near  to  the  scene  of  operations. 
These  minor  operations  can  often  be  accomplished  by 
small  changes  in  existing  conditions.  Such  changes  will 
help  to  keep  the  operator  on  the  job  where  he  can  give 
the  machinery  under  his  care  the  best  of  attention. 

Conservation  of  Effort  in  Supervision 

Close  supervision  of  operations  at  all  times  is  im- 
portant. The  mill  foreman  is  of  limited  endurance,  and 
two  complete  rounds  of  the  mill  is  often  as  many  as  it 
is  possible  for  him  to  make  in  an  eight-hour  shift. 
Why  could  not  escalators,  which  are  so  efficient  in  large 
department  stores,  be  installed  for  the  benefit  of  the  mill 
foremen  and  others  whose  duties  demand  of  them  much 
stair  climbing?  If  the  shift  foreman  could  thereby 
double  his  number  of  rounds,  such  a  device  would  surely 
be  worth  installation.  To  a  small  mill  such  a  scheme 
would  not  be  practical,  but  it  will  often  be  possible  to 
put  in  a  new  flight  of  stairs  or  rearrange  the  old  ones 
in  such  a  way  that  going  from  one  part  of  the  mill 
to  another  will  be  much  easier. 

Before  ordering  supplies  extensively  in  the  year  1922 
every  mill  superintendent  should  look  over  the  discarded 
material.  All  plants  have  scrap  heaps,  and  during  the 
years  1916,  1917,  and  1918  these  scrap  heaps  received 
large  additions.  This  was  probably  from  two  causes; 
first,  that  a  possible  delay  was  assumed  not  to  be  worth 
the  cost  of  the  material  involved;  second,  a  shortage 
of  labor  which  made  it  unwise  to  take  chances  on  the  use 
of  old  material. 

In  connection  with  the  use  of  old  material  a  second- 
hand warehouse  will  be  of  great  value  to  many  concen- 
trators. Here  should  be  collected  the  various  odds  and 
ends  that  are  to  be  found  scattered  about  every  metal- 
lurgical plant.  Gather  up  all  the  bolts,  nuts,  pipe  fit- 
tings, and  countless  other  small  parts,  which  unless 
picked  up  are  eventually  lost.  Possibly  on  some  of  these 
it  will  be  necessary  to  do  some  work.  Pile  this  material 
neatly  and  systematically  so  that  it  can  be  delivered 
at  short  notice.  Assemble  all  the  old  pipe,  and  if  en- 
cumbered with  fittings,  remove  them,  so  that  the  pipe 
can  be  delivered  as  pipe     Structural  shapes  of  all  kinds 
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should  be  salvaged  and  put  in  condition  for  future  use. 
Discarded  transmission  machinery  Bhould  be  dis- 
assembled. Then,  when  :i  pulley  of  a  certain  size  is 
desired  it  will  not  be  necessary  to  spend  two  or  three 
hours  to  find  it  ami  as  many  more  to  remove  it  from  a 
rusty  shaft. 

In  this  sorting,  much  cast  iron,  brass,  ami  copper 
will  be  reclaimed  which  can  be  recast  into  new  shapes. 
In  addition  to  general  supplies  many  special  parts  will 
be  uncovered  which  in  many  instances  it  will  pay  to 
reuse.  In  a  large  plant  the  ratio  of  the  cost  of  a  ball- 
mill  lining  to  the  labor  involved  in  a  lining  change  is 
large.  A  fair  estimate  would  be  about  sixteen  to  one. 
Hence,  if  a  set  of  liners  can  be  salvaged  and  operated 
for  a  sixteenth  of  the  ordinary  length  of  life,  the  work 
done  has  been  paid  for.  Very  often  pinions  and  gears 
are  discarded  with  only  one  side  of  the  teeth  worn.  If 
these  are  placed  in  the  second-hand  warehouse,  and  used 
whenever  a  call  for  a  new  one  is  made,  the  results  will 
often  be  surprising. 

Systematizing  and  Classifying  Scrap  Material 

After  looking  over  the  scrap  heap,  the  mill  super- 
intendent should  see  if  the  storekeeper  can  be  assisted 
in  using  some  of  the  slow-moving  and  surplus  stocks. 
Perhaps  some  of  the  mill  superintendent's  predecessors 
have  had  pet  ideas  with  reference  to  hose,  belting,  flota- 
tion oils,  balls,  and  the  like.  All  of  this  material  can- 
not be  used  at  once,  but  little  by  little  it  can  be  turned 
to  good  account.  Possibly  the  material  in  question  may 
not  meet  the  approval  of  the  present  superintendent, 
but  if  it  is  in  the  warehouse  it  has  been  purchased  by 
the  company,  and  much  thought  should  be  expended  be- 
fore new  material  is  ordered  when  there  is  something 
on  hand  that  will  give  satisfaction. 

In  a  large  concentrator,  supplies  are  a  bigger  item 
than  labor.  The  ratio  will  probably  be  about  two  for 
supplies  to  one  for  labor.  Hence,  though  labor  should 
not  be  wasted,  the  big  economies  will  be  made  in  mate- 
rial. During  1922  (and  as  far  as  that  goes  thereafter) , 
it  will  behoove  the  mill  superintendent  to  economize  on 
supplies.  The  year  1922  should  be  a  period  of  econom- 
ical operation,  and  no  item  will  be  too  small  to  merit 
consideration. 

In  the  attempt  to  increase  the  life  of  material,  an  in- 
telligent study  of  conditions  should  be  made,  followed 
by  tests  that  have  been  carefully  planned.  Records 
should  be  kept  of  such  tests.  If  the  problem  is  the 
search  for  a  grinding  medium,  be  sure  that  ore  tonnages 
are  right  and  that  the  weights  made  from  time  to  time 
are  correct.  Close  co-operation  with  the  manufacturers 
will  probably  lead  to  the  development  of  steels  fully  as 
cheap  as  those  used  in  the  past  and  which  will  give 
far  better  results  in  pounds  per  ton.  Studies  of  wear 
on  the  worn  liners  from  ball  and  tube  mills  should  be 
made,  and  from  these  studies  new  liners  developed. 
Only  in  this  way  can  metal  be  removed,  or  added  to  the 
liners,  intelligently. 

Proper  Use  of  Flotation  Reagents 
If  the  problem  is  that  of  flotation  oils  or  reagents, 
perhaps  there  are  other  combinations  of  oils  that  will 
do  better  than  those  in  use.  On  the  other  hand,  per- 
haps different  percentages  of  the  same  oils  will  do 
better,  not  necessarily  as  to  recovery  but  in  devising  a 
more  economical  mixture.  •  In  this  work,  one  should 
make  haste  slowly,  changing  only  one  variable  at  a  time 


and  giving  the  new  mixture  a  reasonable  tost  In  which 
to  make  its  effect  known,    li  guantitiei  oi  oil 
investigated,  conclusions  should  not  he  based  on 

daily  measurements,  but  rather  on  the  n  • 
the  main  supply  tanks  over  long  periods.     In  some  mill,. 
belting  will  be  the  big  problem.     The  majority  ol 
centrators  are  probably  over-belted.    The  belting  should 

be  studied  as  to  widths  and  plies  a:-   well  as   lor  qua] 

Careful  records  should  certainlj  be  kept  here.  In  a 
large  concentrator  it  will  pay  to  have  one  man  devote 
either  a  part  or  all  of  his  time  to  this  study  of  the 
life  of  materials. 

The  standardization  of  material  and  machines  is  one 
of  the  most  efficient  aids  to  economical  operation.  This 
quickly  results  in  fewer  parts  to  handle,  smaller  stocks, 
and  fewer  kinds  of  machines  with  which  operators  must 
make  themselves  familiar.  In  general,  the  first  thing 
to  do  is  to  get  rid  of  as  many  "lefts  and  rights"  a 
possible.  Many  times  a  bolt  hole  added,  or  some 
minor  feature  removed,  will  accomplish  this.  If  there 
are  a  number  of  grinding  mills  on  the  job,  see  if  the 
same  size  of  bolt  cannot  be  used,  then  make  the  scoops 
the  same,  then  perhaps  the  liners  can  be  duplicated. 

Elevators,  with  their  multiplicity  of  parts,  are  easy 
of  standardization  as  to  parts.  If  there  are  a  number 
of  different  pumps,  clutches,  tables,  filters,  or  flotation 
machines  in  the  mill,  ascertain  which  is  the  best,  and 
gradually  work  toward  one  machine,  eliminating  the 
others.  The  conveyor,  drive,  and  elevator  belting  should 
be  studied  and  a  small  number  of  sizes  determined  as 
being  necessary  to  carry.  Much  could  be  written  on  the 
subject  of  standardization,  not  only  of  material,  but, 
if  a  company  is  operating  more  than  one  concentrator, 
of  methods. 

Economy  in  Power 

Economy  of  power  in  1922  will  have  to  be  accom- 
plished by  economy  in  its  use.  First  of  all,  keep  every 
machine  at  capacity.  The  larger  proportion  of  power 
in  a  concentrator  is  used  in  moving  the  machines. 
Under  either  heavy  or  light  tonnage  conditions,  the 
power  load  approaches  a  constant.  Therefore  the  largesi 
tonnage  on  each  unit  in  operation,  consistent  with  the 
best  recovery,  will  result  in  the  lowest  cost  of  power  per 
ton  and  also  per  pound  of  metal  recovered.  Roller  and 
ball  bearings  will  probably  become  more  of  a  factor  in 
power  transmission,  and  their  use  at  places  where  much 
power  is  consumed  is  well  worth  investigating. 

Attention  should  be  given  to  lubrication.  Avoid  the 
use  of  belt  dressing  where  possible.  It  not  only  damages 
the  belts  but  it  increases  the  power  consumed.  Watt- 
meters are  invaluable.  Every  small  concentrator  using 
electrical  power  should  have  its  total  incoming  power 
metered.  For  a  large  concentrator,  more  meters  would 
be  practical. 

Assaying  and  sampling  are  of  extreme  importance. 
It  is  by  these  that  the  extraction  of  the  desired  metals 
is  determined.  One  assaying  method  should  be  checked 
against  another,  as  well  as  checking  the  technique  and 
application  of  each  method  by  check  samples.  The 
sampling  should  be  done  carefully  and  intelligently. 

Keeping  of  Records  Important 

The  keeping  of  records  has  been  previously  mentioned. 
This  should  be  given  the  best  of  attention.  The  fore- 
men should  be  encouraged  to  keep  accurate  data.  Give 
them  note  books  in  which  to  jot  down  happenings,  rec- 
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.  g,  and  their  own  personal  observations. 
The  official  records,  however,  should  he  kept  in  the  super- 
intendent's office,  lards  should  be  maintained  on  all 
the  most  costly  items,  such  as  conveyor  and  elevator 
belts,  roll  shells,  and  ball-  and  rod-mill  parts,  and  this 
can  be  continued  down  to  the  smaller  items,  always 
remembering-,  however,  that  it  is  better  to  have  a  few 
records  that  are  correct  and  used  than  many  that  are 
doubtful  and  neglected. 

Whenever  tests  are  under  way,  the  foremen  should  be 
given  an  intelligent  explanation  of  what  it  is  hoped  to 
accomplish.  They  will  be  able  to  offer  many  helpful 
suggestions  to  further  the  object  of  the  test.  Every 
mill  superintendent  should  keep  before  him  in  his  office 
plots  of  the  principal  daily  results.  In  this  way  he  can 
watch  the  fluctuations  of  the  different  factors  far  bet- 
ter than  by  scanning  the  daily  reports.  These  curves 
should  always  be  kept  up  to  date. 

Undoubtedly  there  will  be  many  changes  during  1922 
for  the  installation  of  new  machines.  Improvements 
are  constantly  being  made  in  grinding  machines.  The 
rod  or  roller  mill  is  attracting  attention.  Interesting 
comparisons  of  air  lifts  with  elevators  are  beginning  to 
appear.  Sand  pumps  are  being  improved  in  design. 
Screening  devices  have  been  making  rapid  strides. 
Coarse  crushing  machinery  is  being  developed.  From 
all  this  progress  in  the  art,  the  mill  superintendent  will 
undoubtedly  be  able  to  pick  some  devices  to  lower  his 
costs. 

Recoveries  Should  Be  Compared 

In  the  effort  to  reduce  costs,  the  factor  of  recovery 
should  not  be  overlooked.  By  this  time  the  flotation 
process  has  been  introduced  into  nearly  every  concen- 
trator, but  it  is  possible  that  it  is  not  always  applied 
correctly.  Intelligent  experimentation  with  the  oils  at 
hand  or  with  new  oils  may  reveal  new  possibilities.  Are 
the   water  conditions   for  flotation  correct?     Will   the 


use  of  additional  reagents  help  or  hinder  the  process? 

The  calculated  recovery  as  determined  from  the  as- 
says of  the  feed,  concentrates  and  tailings  should  be 
constantly  compared  with  the  actual  recovery  as  deter- 
mined from  the  assays  and  weights  of  feed  and  the  con- 
centrates. Such  a  comparison  will  often  reveal  dis- 
crepancies that  seem  unbelievable  and  which  should  be 
minutely  investigated. 

In  the  treatment  of  very  low-grade  material,  much 
information  can  be  derived  from  microscopic  examina- 
tion. A  small  amount  of  money  expended  in  this  man- 
ner may  give  a  clue  as  to  the  condition  of  the  mineral 
present  and  what  process  would  be  best  suited  for  its 
treatment.  In  many  operations  such  an  examination 
might  prevent  the  expenditure  of  larger  sums  w-here  the 
chances  of  success  are  remote. 

All  portions  of  the  plant  engaged  in  recovering  min- 
eral should  be  closely  analyzed  to  determine  if  each  de- 
partment is  operating  at  a  profit.  If  this  investigation 
brings  to  light  a  money  loser,  see  if  the  offending  mem- 
ber cannot  be  brought  into  line. 

Safety  and  cleanliness  go  hand  in  hand.  The  men 
should  be  educated  in  safety-first  work  and  in  hygiene. 
By  the  establishment  of  safety  committees,  the  encour- 
agement of  safety  suggestions,  and  the  awarding  of 
safety  prizes,  the  former  will  be  attained.  By  personal 
appeal  to  the  men,  it  will  be  possible  to  attain  the  latter. 

Last  but  not  least,  there  should  be  the  closest  co- 
operation among  all  departments.  The  mine  super- 
intendent may  not  understand  the  effect  that  the  pres- 
ence of  grease  and  sewage  in  the  ore  exerts  on  the 
flotation  process.  Then  there  is  the  effect  of  a  varying 
head  assay  and  the  effect  of  ore  from  different  stopes, 
levels  or  drifts  on  the  recovery  or  grade  of  concen- 
trates. The  mine  superintendent  will  have  his  problems 
too,  but  if  the  superintendents  get  together  each  will 
have  a  better  understanding  of  the  others'  work  and  the 
general  operations  will  be  benefited. 


Copper-Smelting  Industry 

Reduced  Costs  Simultaneous  With  Curtailed  Production  Are  Impossible — 
Increasing  Demand  for  Copper  Imperative  —  Improvements  in  Receiving, 
Crushing.  Roasters,  Sintering,  Reverberatories,  Blast  Furnaces,  and  Converters 

By  A.  G.  McGregor 

Engineer,  Warren,  Ariz. 


IN  GENERAL,  in  the  mining  and  smelting  industry, 
low  costs  go  with  high  production.  It  is  impossible 
for  the  industry  as  a  whole  to  meet  the  present  situa- 
tion by  reduced  costs  and  reduced  production  at  the 
same  time.  The  solution  of  the  problem  lies  in  increas- 
ing the  demand  for  the  metal. 

The  war  had  its  effects  upon  the  smelting  industry, 
some  of  which  will  be  permanent.  It  is  well  known 
that  practically  no  other  established  pre-war  industry 
has  suffered  as  keenly  in  the  transition  from  high- 
record  production  as  has  the  copper  mining  and  smelt- 
ing industry.  Then  the  profit  was  certain,  and  the 
problem  was  how  to  get  the  greatest  possible  produc- 
tion. Now  the  problem  is  not  as  simple,  and  apparently 
it  will  not  be  for  some  time. 

The  present  situation  has  brought  home  forcibly  the 
defects  in  the  organization  of  the  industry.  It  is  now 
fully  realized  that  copper  has  never  been  exploited  to 
the  extent  that  the  best  interests  of  its  possible  consum- 


ers deserved.  Also,  it  is  realized  that  in  no  other  impor- 
tant industry  has  there  been  such  a  wide  gap  between 
the  producer  and  the  ultimate  consumer. 

At  present  the  copper  producers  are  in  the  same  situa- 
tion that  the  iron  and  steel  producers  would  have  been 
in  if  they  had  disregarded  all  responsibility  for  their 
products  beyond  the  stage  of  producing  pig  iron  and 
steel  billets.  Some  of  the  copper  producers  are  prepar- 
ing to  market  finished  products,  just  as  the  steel  people 
do.  Only  by  this  policy,  which  is  entitled  to  the  full 
co-operation  of  all  copper  producers,  can  the  industry 
be  stabilized  and  fully  exploited  to  the  greatest  benefit 
of  all. 

The  war  has  undoubtedly  caused  a  permanent  change 
in  the  fuel-oil  situation,  with  which  the  smelting  indus- 
try in  the  Southwest  especially  is  concerned.  The  smelt- 
ing interests  are  confronted  now  with  a  permanently 
higher  relative  price  for  fuel  oil  than  before  the  war. 
unless  there  is  a  marked  change  in  the  available  supply. 


January  21,  1922 


K  s  «.  i  s  i  i  k  i  n  c     and     Minim;     J  h  u  r  n  a  i, 


111 


This  situation  may  make  commercially  impracticable  the 
use  of  fuel  oil  in  reverberatory  smelting,  which  has  been 
general  in  the  Southwest  for  many  yeaif 

Though  most  of  the  copper -smelting  plants  were 
shut  down  nearly  two-thirds  of  1921,  some  plans  for 
improvements  have  been  made,  and  certain  smelt  ing- 
plant  construction  work  has  been  carried  on,  notably  tin- 
work  on  the  Cerro  de  Pasco  Copper  Corporation's  new 
plant  in  Peru. 

Several  copper-leaching  plants  are  under  considera- 
tion. So  far,  the  use  of  furnace  smelting  methods  has 
not  been  impeded  by  the  introduction  of  leaching  proc- 
esses, but,  instead,  each  has  its  own  field  of  operation. 
How  long  this  will  hold  true  no  one  knows.  It  is  safe 
to  say,  however,  that  important  improvements  will  be 
made  in  both  methods  from  time  to  time,  for  many  years. 

Receiving — Sampling — Crushing — Bedding 

In  the  receiving  of  coarse  ores  no  particular  develop- 
ment has  taken  place  in  recent  years.  A  special  machine 
has  been  constructed  at  the  Garfield  Smelting  Works  for 
excavating  flotation  concentrates  from  the  flat-bottom 
gondola  cars.  This  machine  also  automatically  samples 
the  concentrates  in  the  unloading  operation.  A  detailed 
description  of  this  installation  appeared  in  the  Jan.  1, 
1921,  issue  of  Mining  and  Scientific  Press. 

The  auger  sampling,  used  for  both  flotation  and  grav- 
ity concentrates  received  at  the  International  Smelting 
Co.'s  plant  at  Miami,  has  been  developed  to  a  highly 
satisfactory  stage  for  all  concerned.  The  system  of  un- 
loading and  sampling  used  there  operates  at  a  cost  of 
about  2Jc.  per  ton  of  concentrates  received.  This  system 
is  being  installed  or  planned  for  at  several  other  plants. 

For  ore  mined  underground,  gyratory  crushers  con- 
tinue to  be  more  popular  than  the  Blake  type  as  primary 
crushers.  As  primary  crushers  for  ore  from  steam- 
shovel  operations,  large  Blake  type  crushers  seem  to 
have  the  preference.  For  intermediate  crushing  and 
crushing  to  I  in.,  opinion  seems  to  be  divided  between 
Symons  crushers  and  rolls.  The  Symons  machine  has 
advantages  in  floor  space  and  head  room  occupied,  which 
are  sometimes  a  determining  factor. 

At  the  new  Cerro  de  Pasco  plant,  horizontal  Symons 
crushers  will  be  used  for  the  intermediate  crushing,  and 
rolls  for  the  finer  crushing.  This  practice  will  also  be 
used  in  the  crushing  plant  now  being  planned  for  at  the 
United  Verde  Copper  Co.'s  plant  at  Clarkdale.  Ariz., 
except  that  the  vertical  Symons  is  to  be  employed  in- 
stead of  the  horizontal  for  the  intermediate  crushing. 
For  screening,  the  flat  inclined  vibrating  screens  are 
taking  the  place  of  revolving  trommels. 

Roaster  Furnaces 

There  is  a  tendency  to  increase  the  number  of  hearths 
on  roaster  furnaces,  which  permits  a  lower  limit  of 
sulphur  content  of  the  charge  before  extraneous  fuel  is 
required.  In  the  larger  roaster  furnaces,  common  red 
brick  for  hearths  and  linings  has  given  way  to  the  use 
of  firebrick.  On  the  hearths  having  drop  holes  in  their 
outer  circumference,  there  is  a  tendency  to  make  these 
holes  as  large  as  possible,  consistent  with  the  strength 
of  the  hearth  required  at  the  drop  holes.  The  center 
drop  holes  have  the  same  effective  area  as  the  total  area 
of  the  outer  drop  holes.  Some  of  the  special  high-tem- 
perature bonding  cements  are  being  used  with  good 
effect  in  roaster  furnace  brick  work.  By  the  use  of  these 
cements,  the  furnace  lining  and  hearths  are  practically 
converted  into  a  firebrick  monolith. 
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insulating  brick  next  to  the  outer  shell  is  continuing 

Cottrell  electrostatic  treaters  are  gaining  in  DOBUl 
as  a  means  for  recovering  the  fine  dust   in  roaster  fur- 
nace gases.    The  Cerro  de  Pasco's  new  roasti 
being  equipped  with  tube-type  tr< 
furnace  has  its  individual  treater  overhead.     The  i, 
ers  are  connected  by  a  header,    however,   so   teal 
treater  may  be  cut  oul  g  or  for  repair.-. 

United  Verde  Copper  Co.'s  plant  is  being  equipped  wit! 
Cottrell  treaters  for  all  the  furnace  gases.  In  this  in- 
stallation three  types  of  treaters  will  be  used,  the  tube 
type,  the  Tooele  type,  and  a  modification  of  the  Hayden 
type. 

Progress  is  being  made  in  reducing  the  dust  losses 
incident  to  the  transfer  of  calcine  from  the  roa 
furnaces  and  the  flue  dust  to  the  reverberatory  fur- 
naces. This  is  being  brought  about  by  more  efficient 
connections  between  car  and  the  calcine  or  dust  hopper 
from  which  the  car  receives  its  charge,  and  by  more 
efficient  means  of  venting  the  car. 

Sintering  Furnaces 

The  Cerro  de  Pasco  Copper  Corporation  expects  to 
treat  in  its  new  plant  a  considerable  tonnage  of  ore 
which  will  carry  2  per  cent  copper.  12  per  cent  zinc  and 
25  oz.  of  silver  per  ton.  The  ore  will  be  smelted  with 
other  ores  in  the  copper  blast  furnaces.  The  fines  in 
this  zinc  ore  will  be  sintered  in  Dwight-Lloyd  sintering 
machines  before  being  smelted  in  the  blast  furnaces. 
Ten  sintering  machines  are  being  installed. 

The  arrangement  of  the  sintering  plant  is  much  the 
same  as  found  in  lead  plants.  The  fuel  used  will  be 
powdered  coal,  which  will  be  distributed  to  the  various 
furnaces  by  the  Holbeck  system,  furnished  by  the  Bon- 
not  company. 

An  effort  has  been  made  in  the  design  of  the  building 
to  get  better  ventilation  and  abate  the  fume  nuisance 
usually  incidental  to  the  operation  of  sintering  plants. 
The  gases,  after  leaving  the  furnaces,  pass  through 
uptakes  into  cyclone  dust  collectors  and  then  into  down- 
takes  to  the  fans.  By  this  arrangement,  dust  will  be 
removed  and  the  gases  will  be  cooled  before  entering 
the  fans.  Cooling  the  gases  by  increasing  the  length  of 
pipe  between  a  machine  and  its  fan  was  found  to  be 
advantageous  in  overcoming  trouble  with  the  fan  due  to 
the  condensation  of  sulphur  on  the  runner,  at  one  of 
the  company's  other  plants  operating  on  this  ore. 

Reverberatory  Furnaces 

Size.- — In  reverberatory  furnaces,  where  large  ton- 
nages are  smelted,  the  practice  is  to  use  furnaces  24  ft. 
wide,  or  wider,  and  90  ft.  long  at  least.  From  experi- 
ments which  he  conducted  at  the  Copper  Queen  smelter 
in  Douglas,  Col.  H.  H.  Stout  advocates  materially  short- 
ening reverberatory  furnaces.  The  furnace  of  greatest 
width  is  at  El  Paso,  the  inside  dimensions  of  the  fur- 
nace there  being  28  ft.  wide  by  129  ft.  6  in.  long. 

Skimming. — The  practice  of  allowing  the  slag  to  run 
off  continuously  through  a  seal  at  the  skimming  door, 
instead  of  skimming  intermittently  as  in  former  prac- 
tice, seems  to  be  quite  thoroughly  established  in  many 
plants.  This  system  of  skimming  has  effected  a  mate- 
rial reduction  in  slag  losses  at  a  number  of  plants.    In 
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certain  properties  using  powdered  coal  having  a  par- 
ticularly high  infusible  ash  content,  the  exclusive  prac- 
f  continuous  skimming  does  not  seem  feasible. 
Also,  in  certain  plants  the  slag  track  arrangement  is 
such  that  continuous  skimming  is  impracticable. 

WaaU  -  Heat  Boiler  Settings. — The  arrangement  of 
waste-heat  boilers  anil  the  passages  for  the  heated  gases 
between  furnaces  and  boilers,  commonly  used  in  the 
Southwest  for  oil-fired  furnaces,  has  not  been  found  well 
adapted  to  the  use  of  powdered  coal,  especially  when  the 
coal  ash  is  fusible.  The  header  flue  and  the  somewhat 
long  and  complicated  connections  tend  to  become  clogged, 
requiring  extra  labor  to  keep  them  cleaned.  Also,  a 
lower  heat  recovery  in  the  waste-heat  boilers  results,  on 
account  of  the  cold  air  admitted  through  the  openings 
through  which  the  work  of  cleaning  out  must  be  per- 
formed. 

The  United  Verde  Extension  Mining  Co.'s  reverbera- 
tory  furnaces  were  constructed  to  use  oil  fuel.  Later  it 
was  decided  that  powdered  coal  would  be  the  fuel  used. 
A  furnace  with  its  waste-heat  boilers,  flues,  and  other 
appurtenances,  as  originally  planned,  was  operated  six 
months  with  powdered  coal,  and  much  trouble  resulted 
from  the  clogging  of  the  flues  and  connections  between 
the  furnace  and  boilers  by  fused  ash  and  dust.  Later, 
the  boilers  were  raised  and  moved  close  to  the  furnaces 
so  that  the  connection  between  furnace  and  boilers  was 
short  and  direct.  This  overcame  the  former  trouble 
completely.  The  slope  on  the  bottoms  of  the  connections 
is  such  that  any  sticky  material  dropping  down  between 
the  furnace  and  boilers  drains  back  into  the  furnace. 
The  sticky  particles  passing  into  the  boilers  are  cooled 
by  the  tubes  and  drop  down  as  a  dust  into  the  hoppers 
below,  from  which  the  material  is  easily  removed 
through  doors  provided  for  that  purpose. 

The  furnace  and  boiler  records  show  that  with  the 
original  boiler  setting  the  evaporation  in  the  waste-heat 
boilers  was  3.8  lb.  of  steam  per  pound  of  total  coal 
burned  in  the  furnace  and  the  dryer  at  the  pulverizing 
plant,  whereas  with  the  new  setting  the  evaporation  is 
4.56  lb.  of  steam  per  pound  of  total  coal  burned,  an  in- 
crease of  20  per  cent.  Stirling  type  boilers  continue  as 
the  favorite  waste-heat  boiler  in  copper-smelting  plants. 

Draft  Control. — At  Anaconda,  C.  R.  Wraith  and  L.  E. 
Jones  have  devised  a  sensitive  regulator  for  operating 
the  dampers  situated  at  the  rear  of  the  waste-heat  boil- 
ers. By  the  use  of  their  system,  a  minimum  draft  is 
maintained  in  the  furnace,  which  furnishes  just  the 
right  amount  of  air  for  the  best  results  in  the  combus- 
tion of  the  powdered  coal  fed  to  the  furnace.  The  ad- 
vantage of  only  a  slight  negative  pressure  in  the  furnace, 
together  with  the  proper  combustion  mixture,  is  appar- 
ent, and  this  system  of  draft  control  has  effected  an  im- 
portant saving  in  fuel  required  for  reverberatory  smelt- 
ing at  the  Anaconda  plant. 

Charging. — In  connection  with  the  charging  from 
overhead  hoppers  at  Anaconda,  cast-iron  water-cooled 
collars,  set  in  the  arch  brickwork,  are  being  used  for  the 
charge  holes,  with  good  success.  A  new  method  of 
charging  reverberatory  furnaces  is  being  tried  out  on 
one  of  the  furnaces  of  the  Arizona  Copper  Co.'s  plant  at 
Clifton.  This  is  described  by  J.  0.  Ambler,  the  plant 
superintendent,  in  Engineering  and  Mining  Journal  of 
Jan.  29,  1921.  The  charge  is  fed  slowly  but  continu- 
ously through  holes  in  the  side  wall,  near  its  top,  by 
means  of  screw  feeders.  This  results  in  the  accumula- 
tion of  charge  along  the  side  walls,  which  slopes  down 
and  protects  the  wall.     The  new  charge  trickles  down 


slowly  over  the  slope  and  partly  melts  before  it  reaches 
the  molten  bath  at  the  toe  of  the  slope. 

At  the  International  Smelting  Co.'s  plant  at  Miami, 
work  is  under  way  to  try  out  another  side-charging 
method  on  a  furnace  there.  On  this  furnace,  the  charge 
will  bo  positively  forced  through  charge  holes  in  the 
side  wall,  down  near  the  slag  line,  by  means  of  a  plunger. 
By  this  method,  the  charge  will  be  bulged  out  in  front 
of  and  above  the  charge  holes,  affording  a  protection  to 
the  side  wall.  The  charging  will  be  intermittent.  Each 
charge  will  be  forced  underneath  and  back  of  the  pre- 
vious charge.  In  this  way,  each  charge  will  gradually 
advance,  step  by  step,  toward  the  interior  of  the  fur- 
nace. The  oldest  and  hottest  unmelted  charge  material 
in  the  furnace  will  be  the  fusing  surface,  directly  ex- 
posed to  the  interior  heat  of  the  furnace,  and  the  newest 
material  in  the  furnace  will  be  the  coldest  and  will  be 
directly  against  the  side  walls. 

The  present  methods  of  charging  appear  crude  indeed 
when  it  is  realized  that  a  comparatively  cool,  dusty 
charge  is  dropped  through  the  furnace  arch  into  the 
rapidly  moving,  highly  heated  gases  of  the  interior. 
A  cloud  of  dust  rises  in  the  furnace,  the  brickwork  of  the 
arch  is  fluxed  away  by  this  dust,  and  valuable  dust  is 
swept  along  through  the  furnace  into  the  flues  and  boil- 
ers, where  it  is  reclaimed  with  difficulty.  Also,  valuable 
dust  is  carried  out  the  chimney,  and  the  furnace  is  alter- 
nately cooled  and  heated,  resulting  in  inefficiency.  There 
is  certainly  room  for  improvement  in  charging  rever- 
beratory furnaces. 

Blast  Furnaces 

Charging. — The  blast  furnaces  at  the  new  Cerro  de 
Pasco  plant  will  be  charged  in  the  same  manner  as  the 
furnaces  at  the  Calumet  &  Arizona  and  United  Verde 
Extension  plants  are  charged. 

Powdered  Coal  Substitute  for  Coke. — Encouraging  re- 
sults have  been  obtained  in  the  Cerro  de  Pasco  old 
plant  with  powdered  coal  as  a  substitute  for  coke.  If 
the  results  obtained  on  ten-day  runs  can  be  maintained 
continuously,  an  important  saving  in  the  cost  of  fuel  will 
result.  The  main  sources  of  delay  and  interruption  in 
this  application  of  powdered  coal  have  been  in  the  lack 
of  a  dependable  mechanical  method  of  delivering  the 
fuel  to  the  furnace.  For  the  best  results,  it  is  desirable 
that  the  fuel  be  always  available  at  the  many  points  of 
application,  in  whatever  quantity  required.  At  present 
a  modification  of  the  Holbeck  air  powdered-coal  circulat- 
ing system,  which  has  been  successful  in  plants  having 
large  numbers  of  comparatively  small  furnaces,  is  being 
installed  and  will  be  in  operation  soon. 

Jacket  Cooling. — A  thermo-syphon  cooling-water  sys- 
tem for  blast-furnace  jackets  has  been  worked  out  by 
Norman  B.  Roper,  formerly  with  the  Cerro  de  Pasco 
Copper  Corporation,  at  one  of  that  concern's  older  plants, 
and  will  be  used  on  the  blast  furnaces  in  the  new  plant. 
The  thermo-syphon  cooling  system  will  operate  with  a 
minimum  of  new  make-up  water,  and  in  operation  has 
been  found  thoroughly  dependable,  relieving  the  furnace 
men  of  worry  about  the  possible  failure  of  the  jacket- 
cooling-water  supply. 

Hot  Blast. — At  the  United  Verde  plant  at  Clarkdale, 
Ariz.,  the  blast  air  for  the  blast  furnaces  has  been  heated 
to  about  200  deg.  F.,  for  several  years,  by  passing  it 
through  a  system  of  pipes  in  the  furnace  tops  before 
entering  the  furnace  tuyeres.  Plans  are  now  being 
made  for  an  improved  heating  system  in  the  furnace 
tops,  whereby  it  is  expected  that  it  will  become  prac- 
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ticable  to  extract   more  heal   from  the   furnace  waste 
gases  and  materially  to  increase  the  temperature  "f  the 
blast  air  entering  the  tuyeres. 
Sulphuric  Acid  as  a  Byproduct.    At  Copperhiil,  Tenn., 

the  smelting  plant   delivers  about   '.)()  per  eenl    of  all   tile 
sulphur  contained  in  the  ere  to  the  acid  plain   in  I  In-  form 

•of  SO   in  blast-furnace  ami  converter  gases,    The  acid 
plants  recover  in  acid  about  ';*'_'  per  cent  of  the  sulphur 

in  the  gases  delivered  to  them. 

Rkvkrhkratory  vs.  Blast-Furnack  Smelting 

In  the  Southwest,  the  relative  costs  of  fuel  oil  or 
powdered  coal  for  reverberatory  furnaces  and  of  coke 
for  blast  furnaces  are  such  that  the  reverberatory  fur- 
nace has  a  decided  advantage  over  the  blast  furnai  e. 
Under  the  conditions,  and  with  the  value  of  the  waste- 
heat  steam  obtained  in  reverberatory-furnaee  operation-. 
the  advantage  more  than  compensates  for  the  extra  cost 
of  crushing  and  roasting  required  in  reverberatory 
smelting. 

Converters 

Type. — Though  at  present  more  matte  is  converted  in 
the  so-called  Great  Falls  type,  or  upright  converter,  it 
is  my  opinion  that  the  majority  of  smelting-plant  super- 
intendents favor  the  barrel  type,  or  so-called  Peirce- 
Smith,  type  of  converter.  The  American  Smelting  & 
Refining  Co.,  in  several  of  its  plants,  is  using  the  large 
13-ft.  by  30-ft.  Peirce-Smith  converter.  This  is  a  rather 
large  size  for  many  plants,  and  where  only  one  or  two 
are  operating,  the  demand  for  converter  air  varies 
through  wide  limits,  causing  a  fluctuating  demand  for 
steam.  Also,  with  high-grade  matte,  the  use  of  the 
large  converters  results  in  large  quantities  of  copper 
being  finished  from  time  to  time,  which  practically 
necessitates  the  use  of  a  tilting  storage  furnace  or  a 
refining  furnace  between  the  converting  and  casting 
operations. 

The  steam  for  compressing  converter  air  is  generally 
furnished  by  reverberatory  waste-heat  boilers,  and  there 
is  often  an  advantage  in  keeping  the  demand  for  steam 
as  uniform  as  possible.  To  accomplish  this  in  the  new 
Cerro  de  Pasco  plant,  and  to  avoid  the  use  of  a  tilting 
copper  furnace,  the  expedient  of  using  more  units  of 
smaller  converters  is  being  adopted.  A  12-ft.  by  20-ft. 
Peirce-Smith  converter  has  been  developed,  five  stand0 
of  which  are  being  installed. 

Garr  Gun. — The  Garr  Gun  is  widely  used  for  feeding 
the  siliceous  ores  into  the  Peirce-Smith  converters.  The 
operation  of  feeding  the  siliceous  ores  into  the  convert- 
ers is  usually  attended  with  considerable  hand  manipula- 
tion and  attention  by  the  operator.  In  the  new  Cerro 
de  Pasco  plant,  roller  type  feeders  are  used  for  feeding 
the  ore  from  the  overhead  bins  down  through  pipes  into 
small,  narrow,  tapering  hoppers,  which  at  their  lower 
ends  curve  into  the  ends  of  the  converters,  so  that  the 
ore  will  almost  discharge  into  the  converter  without  the 
aid  of  the  air  jet  of  the  Garr  Gun.  In  the  operation  of 
feeding  in  the  siliceous  ore  charge,  the  attendant  merely 
opens  the  gate  in  the  hopper  on  the  converter,  admits 
air  to  the  Garr  Gun,  and  through  a  remote  control  starts 
the  small  motor  which  drives  the  feeder.  The  amount  of 
the  charge  is  measured  by  the  length  of  time  the  feeder 
is  run. 

Converter  Blowing  Equipment.  —  Turbo-compressors 
have  been  used  to  some  extent  for  furnishing  converter 
air,  but  where  they  are  steam  driven,  and  where  the 
value  of  steam  is  important,  they  have  not  been  able 


thus  i  <  till]  to  .  orapete  with  t  in-  ret  ipi  ■"  at  ing 

type  of  iteam  driven  blow  ing  engines  in  copp< 
plants,    it  seldom  happens  thai  fuel  is  found  near  • 
ore  deposits,  and  about  the  highest  prici  paid 

for  t  lid  ai  i  he  coppi  '  '  he  '  fnited 

States.      This,    together    with    1  be    fact    thai     in    copper 

iter  plants  the  demand  for  air  is  quite  variable, 

places  the  tu  at  a  disadvantage.    A1 

the  turbo  uses  more  steam  than  a  reciprocal  i  | 

at  its  rated  capacity,  and  al  partial  loads  the  economy  of 
the  turbo  falls  off  quite  rapidly,  whereas  the  economy  of 
the  reciprocating  blowing  engine  remains   near! 

stant  through  a  wide  range   in   the  amount   of  a 
livered. 

Converter  Slag. — Converter  slag  is  successfully  ju'anu- 
lated  at  the  Tooele  plant  of  the  International  Smelting 
Co.  Where  there  is  a  shortage  of  base  in  the  revei -i.. 
tory  charge,  the  full  benefit  of  all  the  iron  in  th< 
verter  slag  can  be  realized  by  mixing  it  in  the  granulated 
form  with  the  charge.  Only  a  part  of  the  fluxing  value 
of  the  converter  slag  is  realized  when  it  is  poured  into 
the  furnace  in  its  molten  state.  A  converter-slag  granu- 
lating equipment  is  being  installed  at  the  new  Cerro  de 
Pasco  plant. 

Copper  Casting. — The  practice  of  pouring  blister  cop- 
per from  a  tilting  furnace  into  the  casting  machine  has 
been  common  in  i-ecent  years.  However,  the  operation 
of  the  tilting  furnace  entails  considerable  expense,  and 
where  anodes  are  not  required  it  will  likely  be  displaced 
to  some  extent  by  improved  casting  machines  permitting 
faster  pouring  from  the  copper  ladle  and  giving  bullion 
bars  with  fewer  fins  and  need  for  chipping,  all  of  which 
will  contribute  to  reduced  costs. 

Copper  Producers  Will  Manufacture 
Their  Own  Copper  Specialties 

At  present,  interest  in  the  process  of  producing  cop- 
per, to  most  men  connected  with  the  mining  and  smelt- 
ing industry,  ends  with  the  operations  at  the  converter 
plant.  Undoubtedly,  in  a  few  years,  as  intimated  in  a 
preceding  paragraph,  they  will  be  concerned  in  the  other 
processes  through  which  it  passes  before  reaching  the 
consumer,  and  it  is  probable  that  a  number  of  the  larger 
copper  producers  will  eventually  manufacture  their  own 
finished  copper  specialties. 

The  reputation  of  copper  has  suffered  in  the  past 
through  the  sale  of  defective  metal.  There  is  need  for 
more  exact  processes  in  refining  and  for  more  uniformity 
in  all  the  properties  of  the  finished  material.  If  it  is  not 
feasible  to  make  a  uniform  finished  product,  the  finished 
metal  must  be  more  uniformly  graded  and  the  various 
grades  must  be  standardized.  There  is  yet  much  to  be 
learned  of  the  possible  alloys  and  their  properties.  For 
the  best  interests  of  the  producers,  close  co-operation  is 
required  in  working  out  these  problems,  to  the  end  that 
the  most  suitable  metal  may  be  furnished  for  each  of 
the  various  present  uses  and  the  added  uses  of  the 
future. 

The  co-operation  of  the  men  of  the  smelting  industry 
in  its  development  and  in  its  many  problems  of  produc- 
tion has  been  proverbial.  The  logical  continuation  of 
this  helpful  policy  will  greatly  hasten  the  solution  of  the 
industry's  now  apparent  more  vital  problems,  including 
the  creation  of  a  logical  demand  for  their  valuable  prod- 
uct through  a  wider  knowledge  by  the  public  of  its  true 
worth,  and  in  providing  facilities  whereby  those  desir- 
ing it  may  be  more  efficiently  served,  both  in  respect  to 
quality  of  metal  and  utility  of  manufactured  article. 
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Licensing  the  Mining  Engineer 

Burden  of  Proof  of  Desirability  of  the  System  Rests  on  License 
Proponents  Relation  Between  Mining  Engineer  and  His  Clients 
Not  Analogous  to  That  Governing  the  Individual  in  Public  Service 

By  H.  G.  Moulton 

Alining   Engineer,   New   York. 


THE  MOVEMENT  to  abridge  the  individual  liber- 
ties of  the  engineer  through  registration  or 
licensing  is  a  part  of  the  general  restrictive 
tendency  of  recent  years.  The  trend  being  present, 
and  accelerated  by  conditions  prevailing  during  the 
war,  only  the  stimulus  of  some  specific  demand  was 
required  to  bring  about  the  movement  to  limit  and 
confine  the  engineer's  liberty  of  action  and  technical 
status.  This  demand  came  in  the  beginning  from  engi- 
neers who  felt  that  their  compensation  was  not  propor- 
tionate to  their  worth,  particularly  when  compared  with 
the  compensation  of  skilled  or  unskilled  laborers  during 
the  war.  In  casting  around  for  some  remedial  measure, 
the  trade  union  idea  was  seized  upon,  and  it  was  thought 
that  through  restriction  in  numbers  the  law  of  "iipply 
and  demand  would  operate  to  increase  the  engineer's 
compensation.  The  idea  found  ready  support  in  legis- 
lative bodies  because  of  the  fact  that  state  expenses 
were  increasing  faster  than  state  revenues  and  the  fees 
to  be  charged  for  registration  or  licenses  would  form 
a  welcome  addition  to  income. 

Licensing   Is    Spreading 

An  excellent  survey  of  the  extent  to  which  the 
licensing  movement  has  progressed  may  be  found  in  an 
article  by  B.  B.  Gottsberger  in  the  November,  1921, 
issue  of  Mining  and  Metallurgy.  Mr.  Gottsberger's 
article  is  so  thorough  and  so  interesting  that  it  should 
be  read  by  all  mining  engineers,  and  no  attempt  will  be 
made  to  summarize  it  here.  Nineteen  states  now  have 
laws  regulating  the  practicing  of  engineering,  and  as 
the  mining  engineer  commonly  practices  his  profession 
in  many  states  besides  the  one  in  which  his  office  may 
be  situated,  he  is  affected  by,  and  must  be  conversant 
with,  the  licensing  laws  of  his  own  state  and  also  those 
of  other  states  in  which  such  laws  are  in  effect.  He 
is,  therefore,  vitally  interested  in  the  existing  situation, 
and  should  be  even  more  concerned  in  the  outlook  for 
an  extension  of  the  movement  into  other  states.  The 
mining  profession  as  a  whole  has  given  little  thought 
to  the  spread  of  restrictive  measures,  and  before  the 
movement  is  extended  to  other  states  or  becomes  nation- 
wide through  the  passage  of  a  Federal  law,  it  is  neces- 
sary to  determine  our  policy  as  a  special  class  in  the 
engineering  profession  and  also  to  determine  what,  if 
anything,  may  be  done  about  it. 

In  order  that  individual  freedom,  which  is  our  most 
precious  heritage  and  because  of  which  our  country  has 
progressed  so  greatly,  may  be  safeguarded  and  protected 


in  every  possible  way,  it  is  necessary  to  scrutinize 
every  restrictive  measure,  principally  from  the  stand- 
point of  absolute  necessity.  The  burden  of  proof  should 
be  on  the  proponents  of  every  restrictive  measure,  and 
not  on  the  opponents.  Therefore,  as  mining  engineers, 
in  opposing  licensing,  are  not  on  the  defensive,  both  as 
mining  engineers  and  as  part  of  the  citizenry  of  the 
country,  we  must  be  convinced  that  the  value  to  the 
many  is  greater  than  the  harm  to  the  few  before  sup- 
porting such  measures,  or  even  before  voluntarily  con- 
senting to  their  consideration. 

The  problems  of  other  classes  of  the  engineering 
profession  may  be  somewhat  different.  It  may  well  be 
that  in  theory  surveyors  or  engineers  who  may  be  hired 
by  the  general  public  to  determine  land  lines,  boundaries 
of  mineral  claims  or  town  lots,  or  even  to  plan  or  con- 
struct highways,  bridges,  or  other  engineering  works 
for  the  use  of  the  public,  should  be  limited  in  their 
practice  by  state  authority.  With  the  mining  profes- 
sion, however,  the  conditions  are  entirely  different,  for 
the  reason  that  mining  engineers  as  a  whole  do  not 
have  the  general  public  as  clients,  and  the  problem  of 
the  relation  between  the  individual  and  the  state,  or 
the  individual  and  the  public  as  a  whole,  is  not  present, 
as  with  doctors,  lawyers,  dentists,  or  perhaps  even  cer- 
tain classes  of  civil  engineers.  The  latter  professions 
also  commonly  serve  people  of  comparatively  small 
means  and  not  in  a  position  to  judge  for  themselves  as 
to  professional  qualifications.  The  mining  engineer  as 
a  rule  deals  with  a  company,  a  financial  institution,  or 
an  individual  of  means  and  standing,  and  the  relation 
is  one  between  competent  individuals — in  no  way  a 
proper  matter  for  state  concern  or  state  control.  In 
attempting  to  enter  this  field  of  determining  the  quali- 
fications of  an  individual  who  will  be  employed  by 
another  individual  competent  to  determine  such  quali- 
fications, the  state  is  therefore  going  outside  of  its 
proper  function  and  the  action  is  to  be  condemned  on 
grounds  of  unnecessary  interference  with  individual 
freedom. 

Mining  Engineer  and  Client  Competent 
Individuals 

It  may  be  argued  that  the  public  as  a  purchaser 
of  mining  securities  is  directly  concerned  with  the 
qualifications  of  the  engineer.  The  answer  to  this  is 
that  the  general  public  does  not  buy  mining  securities 
on  the  basis  of  engineers'  reports;  its  opinions  are 
formed  rather  on  brokers'  circulars,  tips  from  friends, 
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newspaper  articles,  and  similar  publicity,  to  the  extent 
that  they  are  formed  at  all.  Interests  de  iroua  of  sell- 
ing unsound  mining  securities  to  the  public  need  in 
BO  way  be  handicapped  by  requirements  for  licensing 
which  are  intended  to  prevent  unqualified  engineers 
from  reporting:  on  mining  projects.  Even  if  such 
licensing  requirements  should  bar  from  professional 
practice  the  dishonest  or  incompetent  engineer  (which 
is  not  necessarily  a  sound  assumption),  the  public  may 
be  supplied  with  what  are  only  the  opinions  of  some 
superintendent,  manager,  business  advisor,  circular 
writer,  or  anybody  else  who  can  be  made  to  speak  with 
a  glib  tongue  on  mining  matters. 

Aside  from  the  large  group  to  which  we  refer  in 
vague  terms  as  the  general  public,  there  is  a  class  of 
small  investors,  few  in  number,  who  buy  securities  of 
sound  mining  companies  issued  or  sponsored  by  reput- 
able banking  houses,  and  such  investors  undoubtedly 
give  weight  to  the  standing  of  the  engineers  reporting 
on  the  properties.  However,  they  necessarily  give  as 
much  or  even  more  consideration  to  the  standing  of  the 
banking  house  and  to  the  management  of  the  companies 
involved.  The  investor's  protection  in  such  transactions 
is  that  the  banker  who  sponsors  the  security  issues  and 
recommends  its  purchase  to  his  clients,  and  is  the  one 
who  must  judge  of  the  qualifications  of  the  engineer.  The 
engineering  report,  being  only  one  phase  of  the  whole 
business  problem,  the  investor  who  trusts  the  banker 
will  trust  the  banker's  judgment  as  to  the  engineer. 
Can  anyone  seriously  believe  that  the  type  of  banking 
firm  which  would  place  the  securities  of  an  Inspira- 
tion, a  Utah,  a  Miami,  a  Braden,  or  a  Chile  would  need 
the  protection  of  a  state  license  in  its  relations  with 
the  engineers  reporting  on  the  -properties?  To  the 
banker,  the  licensing  laws  would  be  only  additional 
nuisances,  in  that  at  times  it  might  be  necessary  to 
determine  whether  or  not  some  aspects  of  the  licensing 
laws  would  prevent  the  use  of  extracts  from  engineering 
reports  in  circulars  sent  to  certain  states.  Activity  is 
not  so  pronounced  in  the  field  of  new  mining  finance, 
or  unemployment  so  rare  among  engineers,  that  our 
representatives  in  the  state  legislatures  can  afford  to 
place  even  slight  unnecessary  handicaps  on  the  business 
of  placing  securities. 

Mining  Engineer  Receives  Nothing  for 
License  Fees 

Having  established  the  point  that  the  relation  be- 
tween the  mining  engineer  and  the  client  is  normally 
one  between  competent  individuals,  and  not  one  between 
an  individual  and  the  public,  and  therefore  not  a  proper 
function  for  state  control,  it  is  unnecessary  to  argue  as 
to  the  extent  to  which  the  state  may  find  it  possible  to 
protect  individuals  by  attempts  to  determine  the  quali- 
fications of  mining  engineers.  The  state  need  not  and 
should  not  do  so;  therefore  there  is  no  reason  to  argue 
as  to  the  methods  by  which  it  might  do  so. 

What  will  the  mining  engineer  receive  in  return  for 
the  fees  which  he  must  pay  to  the  state  or  states  in 
which  he  may  practice?  Nothing.  Mining  engineers 
are  chosen  by  their  clients  because  of  particular  skill 
as  executives,  as  consultants,  or  as  technologists.  More 
than  in  any  other  profession,  the  mining  engineer  must 
possess  judgment,  and  this  may  or  may  not  be  acquired 
by  education  and  experience.  The  investor  seeking  the 
services  of  a  mining  engineer,  or  the  mining  company 
seeking  an  executive,  must  judge  the  man's  abilities 
by  his  record,  and  seek  the  advice  of  others  familiar 
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The  license  or  registration  fee  is  therefore  somewhat 
on  the  order  of  an  occupation  tax.  It  is  on  the  order 
of  an  occupation  tax,  rather  than  an  occupation  tu\ 
the  reason  that  it  is,  after  all,  only  a  tax  on  the  use  of 
the  term  engineei  in  connection  with  an  occupation,  and 
not  a  tax  on  the  occupation. 

To  develop  this  thought  further,  consider  on  the  one 
hand  the  general  superintendent  of  a  contracting  firm 
engaged  in  the  construction  of  a  great  public  work. 
The  superintendent  directs  labor  employed  in  excavation, 
steel  erection,  concrete  construction,  and  like  activities. 
He  is  able  to  estimate  costs,  to  handle  men,  to  design 
and  erect  temporary  structures,  and  even  to  lay  out 
work  and  to  establish  points  by  the  use  of  the  chalk  line, 
the  level,  the  carpenter's  square,  the  plumb  line,  and 
the  steel  tape.  The  difference  between  him  and  the 
engineer  in  charge  of  the  work  often  is  that  the  super- 
intendent can  do  many  things  without  engineering  train- 
ing or  surveying  instruments  which  the  engineer  does 
with  such  training  and  with  the  aid  of  certain  special 
instruments.  The  further  difference  is  that  the  super- 
intendent usually  has  larger  responsibilities  and  also 
gets  much  more  pay.  Is  the  engineer  not  already 
sufficiently  penalized  by  lower  remuneration  without  a 
further  penalty  in  the  form  of  title  tax  for  the  use  of 
the  term  engineer? 

Defining  Professional  Engineering 
The  New  York  law  defines  a  person  who  practices 
professional  engineering  as  one  who  holds  himself  out 
as  able  to  do  or  who  does  the  work  that  an  engineer 
does  in  planning,  designing,  and  constructing,  or  in 
making  investigations  for  proposed  engineering  proj- 
ects. Note,  therefore,  that  the  definition  revolves  about 
the  idea  of  doing  or  holding  oneself  out  as  able  to  do 
the  work  of  an  engineer.  Many  of  the  things  that  an 
engineer  does  are  also  done  by  the  construction  super- 
intendent, the  business  man,  the  industrial  executive, 
the  financier  and  the  credit  man.  They,  however,  do  not 
assume  the  title  of  engineer,  and  therefore  do  not  have 
to  pay  the  title  tax.  Similarly  a  legislature  might  pass 
a  law  providing  for  an  occupational  tax  on  hardware 
stores,  and  if  the  definition  of  hardware  store  were 
similar  to  the  foregoing  definition  of  an  engineer,  only 
the  title  hardware  store  would  govern.  A  department 
store  might  be  engaged  primarily  in  selling  hardware, 
but  if  it  avoided  the  term  it  would  avoid  the  title  tax. 

Variation  in  State  Statutes 
The  Michigan  law  appears  to  rest  entirely  on  the 
question  of  title,  stating  that  any  person  who  repre- 
sents himself  to  be  an  engineer  shall  be  registered.  The 
New  Jersey  law  also  uses  a  definition  dependent  upon 
title  in  that  it  defines  professional  engineering  as  the 
practice  of  the  professional  engineer  who  investigates 
or  directs  the  application  of  the  resources  of  nature 
to  the  use  and  convenience  of  man  and  who  represents 
himself  to  be  such  an  engineer  through  the  use  of  the 
term  engineer  or  the  use  of  some  other  title  implying 
that  he  is  such  an  engineer.  The  Pennsylvania  defini- 
tion is  practically  identical  with  the  one  used  in  the 
New  Jersey  act.  The  Oregon  law  states  that  the  practice 
of  the  profession  of  engineering  embraces  the  design 


116 


Engineering  and  Mining  Journal 


Vol  113,  No.  3 


and  supervision  of  the  construction  of  public  and  private 
utilities  specified  in  considerable  detail,  the  design  ami 
supervision  of  mining  operations  and  of  municipal 
works,  irrigation  works,  and  similar  projects.  The  exe- 
cution of  such  works  as  a  contractor,  or  their  supervision 
by  a  foreman  or  superintendent  for  a  contractor,  is 
excluded,  and  as  the  superintendent  of  a  large  contract- 
ing operation  is,  after  all.  truly  an  engineer  of  the  very 
highest  grade,  in  that  he  directs  labor,  utilizes  the 
resources  of  nature,  and  actually  puts  into  effect  the 
plans  which  the  engineer  initiates,  the  Oregon  law,  to 
this  extent,  discriminates  against  the  use  of  the  term 
engineer.  The  definition  in  the  Florida  law  is  very 
similar  to  that  of  the  Oregon  law.  and  makes  the  same 
discrimination  as  to  a  foreman  or  superintendent  for 
a  contractor. 

What  May  Be  Done  About  Licensing 
the  Engineer 

The  conclusions  stated  suggest  an  interesting  pos- 
sibility in  connection  with  the  question  of  what  may  be 
done  about  licensing.  If  the  engineer  is  to  be  taxed 
for  the  use  of  the  name,  is  it  not  possible  that  under 
certain  conditions  he  may  operate  freely  without  a 
license  simply  by  avoiding  the  use  of  the  term  engi- 
neer? Let  him  call  himself  an  industrial  executive  or 
a  business  advisor,  and  while  operating  as  such  exec- 
utive or  advisor  why  cannot  he  do  the  same  things  in 
connection  with  mining  or  smelting  as  others  may  do 
in  connection  with  construction  or  operating  factories; 
for  what  is  mining  but  excavation,  and  what,  after  all, 
are  metallurgical  plants  but  factories?  Why  should  the 
men  who  run  a  factory  which  extracts  copper  from  ore 
be  called  engineers  and  licensed,  and  the  men  who  mix 
the  copper  with  zinc  to  form  brass  and  later  make  the 
brass  into  various  shapes  be  called  by  other  names  and 
not  licensed? 

For  different  classes  of  mining  engineers  the  prob- 
lem is,  of  course,  somewhat  different,  but  for  the  con- 
sulting engineer  retained  by  a  client  to  report  on  a 
proposed  mining  investment,  the  answer  to  the  question 
of  what  shall  be  done  about  licensing  may  lie  in  the 
thought  that  one  need  not  make  the  examination  as  an 
engineer  but  as  a  business  advisor. 

Test  Case  May  Be  Necessary  to  Determine 
Exact  Status 

As  an  illustration  let  it  be  assumed  that  an  investor 
asks  a  consulting  engineer  with  offices  in  New  York  to 
go  to  some  other  state  and  examine  a  mine  offered  for 
sale.  The  consulting  engineer  is  not  licensed  in  the 
other  state,  and  its  laws  forbid  his  practising  engineer- 
ing therein  without  a  license.  Therefore,  he  should  go, 
not  in  the  guise  of  a  consulting  mining  engineer,  but 
as  a  business  advisor  retained  by  the  inventor  for  the 
purpose  of  judging  a  purely  business  and  financial 
matter;  that  is,  the  advisability  of  purchasing  and  oper- 
ating a  mine.  If  the  same  investor  were  considering 
the  advisability  of  investing  in,  say,  a  cattle  ranch  in 
Colorado,  he  could  hire  some  man  with  expert  knowledge 
in  the  commercial  side  of  cattle  raising  and  send  him 
to  that  state  to  examine  and  report  on  the  proposition. 
The  investigator  would  not  be  called  a  cattle  engineer 
and  licensed  accordingly.  It  would  seem  a  proper  func- 
tion of  the  American  Engineering  Council  to  finance  a 
test  case  by  retaining  a  lawyer  to  handle  the  case  for 
the  first  consulting  engineer  who  would  frankly  ignore 
the  licensing  requirements  of  some  state  in  which  he 


was  making  an  examination  on  the  grounds  that  he  was 
functioning  as  a  business  advisor  rather  than  as  an  engi- 
neer. If  this  test  case  were  successful,  a  later  trial 
might  be  made  by  some  operating  mining  company  on 
behalf  of  one  of  its  executives,  on  the  ground  that  the 
law  made  an  unfair  discrimination  between  factory  man- 
agers in  metallurgy  as  compared  with  factory  managers 
in  other  lines,  or  as  between  men  in  charge  of  excava- 
tion operations  called  mining  on  the  one  hand  and 
superintendents  or  managers  of  contracting  companies 
excavating  for  railroad  cuts  or  doing  other  construc- 
tion work. 

Banks  send  credit  men  to  investigate  businesses  in 
which  they  have  or  are  asked  to  have  a  financial  stake. 
Various  types  of  financial  institutions  from  time  to  time 
send  experts  to  examine  and  appraise  the  operations  of 
companies  in  which  they  are  interested.  Individual  in- 
vestors often  send  trained  business  investigators  or 
advisors  either  to  represent  their  interests  or  to  advise 
them  in  connection  with  all  sorts  of  transactions  in 
which  the  investor  has  interests  at  stake.  Why,  then, 
should  we,  or  why  need  we,  assume  that  the  position 
of  the  trained  business  advisor  who  investigates  or 
appraises  a  business  involving  the  operations  called 
mining  or  metallurgy  be  put  in  a  different  class  under 
the  law  and  penalized  for  using  the  title  of  consulting 
mining  engineer? 

The  Mining  Engineer  Becomes  Business  Advisor 

If  the  foregoing  logic  will  stand  the  test  of  the  courts 
— and  it  should  be  relatively  inexpensive  to  determine 
this  if  some  consulting  engineer  will  offer  himself  on 
the  altar  for  a  test  case — the  answer  is  clear  enough 
as  far  as  the  consulting  mining  engineer  is  concerned. 
He  need  only  leave  his  title  of  consulting  engineer  at 
home  in  the  office,  and  then  he  may  operate  freely  as 
a  business  advisor  in  all  states  regardless  of  license 
laws,  provisions  for  reciprocity,  or  other  regulations  or 
requirements.  For  he  is  calling  himself  a  business 
advisor,  and  doing  the  work  of  a  business  advisor,  and 
is  not  bound  by  restrictions  placed  on  the  one  who  calls 
himself  an  engineer  and  necessarily  does  the  work 
of  an  engineer. 

The  Engineer  in  Court  Proceedings 

It  would,  of  course,  be  necessary  to  give  considera- 
tion to  the  possible  effect  of  such  action  on  the  position 
of  an  engineer  in  court  proceedings.  If  he  is  making 
an  examination  in  connection  with  a  matter  which  may 
involve  litigation,  and  consequently  faces  the  possibility 
of  being  placed  on  the  stand  as  an  expert  witness,  it 
would  not  be  advisable  for  him  to  jeopardize  his  position 
by  ignoring  licensing  requirements  and  abandoning  his 
title  of  consulting  engineer,  as  the  voluntary  abolition 
of  the  title  might  jeopardize  his  qualifications  in  the 
minds  of  the  jury. 

After  all,  it  would  be  difficult  for  any  individual  engi- 
neer to  take  effective  action  in  opposition  to  present  or 
contemplated  restrictions  on  his  engineering  activities. 
Each,  however,  can  and  should  register  dissatisfaction 
as  strongly  as  possible  through  every  available  channel, 
in  the  hope  that  organized  effort  to  render  ineffective 
existing  license  laws  so  far  as  they  affect  the  mining 
engineer  and  to  prevent  the  passage  of  similar  meas- 
ures in  other  states  and  territories  or  in  Congress  may 
be  developed  later  in  the  interests  of  the  public  jn  gen- 
eral and  of  the  engineer,  whether  he  be  engaged  in 
mining  or  other  professional  engineering,  in  particular. 
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ASSUMING  that  there  can  be  no  question  that  there 
/-\  is  a  close  relation  between  the  railroad  problem 
X  JL  and  mining  prosperity,  let  me  illustrate  by  the 
recital  of  a  recent  occurrence:  An  important  mining 
camp  in  a  certain  Western  state  faced  serious  difficulties 
from  the  reduction  in  metal  prices,  lower  grades  of  ores, 
and  increased  mining  costs,  due  to  higher  labor,  fuel, 
supplies,  and  freight  charges.  Having  reduced  all  these 
items,  except  freight  rates,  as  far  as  possible,  the  mine 
owners  approached  the  chief  traffic  officer  of  the  railroad 
serving  the  community  with  a  request  for  reduction  in 
freight  rates  on  their  ores  to  the  smelter,  saying  that 
with  the  reduction  asked  for  they  could  continue  opera- 
tions. The  railroad  company,  also  facing  increased  ex- 
penses for  labor,  fuel,  and  materials,  decided  after  full 
consideration  that  no  reduction  could  be  made.  The 
mines  closed  down.  The  population  of  the  community 
scattered  to  the  four  winds,  and  what  had  previously 
been  a  considerable  city  became  a  fair  representation  of 
the  "Deserted  Village." 

Railroad  Operation  at  Cost  Preferable  to 
Deserted  Camps 

The  traffic  officer  of  that  railroad  stated  afterward 
that  he  had  figured  the  loss  to  the  carrier  in  freight 
charges  on  the  material  and  supplies  for  the  mines  and 
for  the  community,  such  as  clothing  and  groceries,  also 
the  coal,  coke  and  fluxes  for  the  smelter  in  the  treatment 
of  the  ores,  and  on  the  outgoing  bullion,  and  had  deter- 
mined that  it  would  have  been  better  to  have  hauled  the 
ores  for  nothing  than  to  have  suffered  the  closing  of  the 
mines.  He  added:  "Never  again  will  we  allow  a  mine 
to  close  if  any  steps  within  reason  which  we  can  take 
will  prevent  it." 

The  railroads  have  had,  and  are  having,  their  troubles, 
but  some  of  their  traffic  officers  did  not  realize  soon 
enough  the  difficulties  facing  the  mining  industry.  At 
the  signing  of  the  Armistice  the  prices  of  copper  and 
lead  were  practically  fixed  by  the  Government  (in  the 
case  of  copper  actually  so  at  26c.  per  lb.  maximum) .  Pro- 
duction in  this  country  was  on  a  scale  never  before  ap- 
proached, with  the  Government  taking  nearly  all  of  the 
production;  hence,  the  suspension  of  hostilities  in  No- 
vember, 1918,  found  large  accumulations  of  copper,  lead, 
and  zinc  in  process  at  high  costs,  and  a  sudden  and  al- 
most complete  cessation  of  buying.  The  amount  in  proc- 
ess was  much  larger  than  normal,  owing  to  the  delays 
incident  to  the  war  work.  Furthermore,  at  the  earnest 
solicitation  of  the  Government,  production  of  copper  was 
not  immediately  curtailed,  this  to  avoid  unemployment 
and  as  an  aid  to  the  general  economic  situation.  Prices 
then  dropped  to  less  than  half  those  obtaining  in  No- 
vember, 1918,  and  today  the  price  of  copper  is  approxi- 
mately 50  per  cent  of  the  maximum  fixed  by  the  Gov- 
ernment, with  lead  and  zinc  at  about  the  same  ratio, 
whereas  the  freight  rates  are  approximately  165  per  cent 
of  those  of  June  24,  1918. 


After  the  operation  of  the  railroads  was  taken  i  ver  by 

the  Federal  Government,  all  freight  rate-  were  Bubj 
to  a  general  advance  by  the  Railroad  Administration. 
In  June,  1918,  came  the  so-called  "general  advance"  of 
25  per  cent,  some  commodities  receiving  greater  or  les- 
ser increases.  Rates  on  smelter  products  advanced  from 
55  to  115  per  cent  and  on  these  excessively  increased 
rates  were  superimposed  the  general  freight  rate  ad- 
vances of  August,  1920,  amounting,  on  shipments  from 
the  Western  mining  states,  to  33*  per  cent.  In  some 
instances  the  rates  of  August  26.  1920,  were  more  than 
250  per  cent  of  the  rates  effective  before  the  advance  of 
June.  1918.  Among  other  commodities  singled  out  for 
excessive  advances  was  lime  rock,  used  by  the  smelters 
for  fluxing,  the  advances  in  some  instances  approximat- 
ing 200  per  cent  or  more. 

As  a  result  of  these  excessive  advances,  the  industry 
sought  new  and  cheaper  routes  for  its  products,  and  the 
equivalent  of  many  thousands  of  tons  of  bullion  on  which 
the  Eastern  railroads  had  received  satisfactory  earnings 
before  the  increases  was  lost  to  them,  a  large  part  of 
the  product  moving  from  Montana.  Utah,  and  Nevada 
to  the  Pacific  Coast  and  thence  via  the  Panama  Canal  to 
the  refineries  and  the  markets  of  the  East  at  reductions 
of  several  dollars  per  ton  as  compared  with  the  all  rail 
rates.  The  revenues  of  the  railroads  were  depleted  by 
hundreds  of  thousands  of  dollars  at  a  time  when  they 
were  hungry  for  business,  which  was  lost  to  them  not 
so  much  through  any  action  of  their  own  as  by  the 
short-sighted  policy  of  the  Railroad  Administration. 

Effecting  Readjustments  Difficult 
After  the  railroads  were  relinquished  from  Federal 
control,  their  traffic  officials  immediately  sought  to  cor- 
rect the  conditions  thus  brought  about,  but  though  the 
Government,  by  the  issuance  of  a  simple  order,  could 
advance  the  rates  excessively  and  disrupt  differentials 
that  had  existed  for  years,  the  process  of  undoing  all 
this  was  not  so  simple  a  task.  After  several  months  of 
effort,  the  railroads  are  beginning  to  get  their  tariffs 
lined  up  so  that  there  is  some  semblance  of  justice  in 
the  advances  the  mining  industry  will  pay  on  its  prod- 
ucts as  compared  with  those  of  other  industries. 

A  review  of  the  results  of  the  readjustment  process 
contains  much  of  instructive  interest.  The  rate  on  lead 
from  Utah,  Montana,  and  Idaho  to  Chicago  is  $15.30 
per  net  ton,  and  has  been  since  Aug.  26,  1920.  At  pres- 
ent, the  water  rate  on  lead  from  Spain  to  New  York 
is  approximately  $4  per  ton.  (The  rate  from  New  York 
to  Hamburg,  Rotterdam,  Havre,  and  British  ports  is  $4 
per  ton.)  The  rate  from  New  York  to  Chicago  is  $7.70 
per  net  ton.  The  lead  from  Spain  can  move  more  cheaply 
into  Chicago  than  that  from  our  own  intermountain 
country,  and  over  20,000  tons  was  imported  during  1921. 
Also,  a  large  tonnage  was  moved  in  1920,  much  of  it  into 
Chicago  territory  and  paying  the  import  duty.  Copper 
or  lead  from  refineries  on  the  Pacific  Coast,  including 
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Pugel    -  the  north  and  South  America,  move  to 

the  Atlantic  Seaboard  via  the  Panama  Canal  at  $6  per 
tn,  and  then  by  rail  or  canal  to  Rome,  Buffalo,  and 
other  cities,  at  freight  than  from  the  inter- 

mountain  territory,  all  rail,  to  the  same  destinations,  or 
to  Chi 

During  the  recent  period  when  tail  transportation 
was  undergoing  so-called  "standardization"  at  the  al- 
disregard  of  the  effect  on  industry,  there 
crept  into  the  hastily  organized  central  control  many 
rules  and  regulations  that  were  not  competent  for  gen- 
eral application.  Many  of  these  rules  are  still  being 
applied  and  are  hampering  the  mining  industry. 

The  standard  industrial  track  contract  is  troublesome 
to  the  ore  shippers,  and  when  encountered  is  doing 
much  to  create  distrust  and  a  feeling  that  proper  co- 
operation is  not  being  accorded  in  an  effort  to  develop 
new  properties.  For  example,  it  is  difficult  to  criticize 
the  impatience  of  one  mine  operator  for  whom  a  carrier 
offered  to  construct  a  loading  track.  He  was  asked  to 
deposit  the  cost  of  construction.  The  deposit  was  to  be 
refunded  according  to  the  standard  contract,  at  a  rate 
of  $2  for  each  carload  shipped  from  the  proposed  track. 
The  track  cost  was  $1,270.  The  refund  would  have  been 
accomplished  when  635  carloads  were  shipped.  The 
carrier's  revenue  from  the  635  cars  would  have  been 
(254,000,  based  on  the  published  rates  to  the  smelter  to 
which  the  ore  would  have  been  consigned.  That  shipper 
cannot  be  made  to  see  that  the  carrier  really  wanted  to 
help  him. 

Though  transportation  service  plays  a  vital  part  in 
the  industrial  life  of  the  country  as  a  whole,  probably 
no  industry  is  more  dependent  upon  it  than  the  mining 
industry.  Generally  the  mines  are  far  removed  from 
manufacturing  districts  of  the  Eastern  states,  where 
practically  all  of  the  products  of  the  mines  are  mar- 
keted, used,  or  exported.  Most  of  the  mining  machinery, 
materials,  and  supplies  originates  in  the  manufacturing 
districts  of  the  East  and  must  be  transported  distances 
ranging  from  1,500  to  2,500  miles  to  the  mines,  or  sub- 
stantially the  same  distance  that  smelter  products  are 
transported  to  refineries  and  consuming  points  in  the 
East.  There  is  no  industry  in  the  country  that  requires 
as  much  long-distance  transportation  as  the  mining  in- 
dustry, and  for  that  reason  transportation  service  and 
costs  are  controlling  factors  in  the  development  and  suc- 
cessful operation  of  mining  projects. 

Adverse  Conditions  of  Small  Mines 

The  prospector  and  small  miner  are  operating  today 
under  adverse  circumstances.  Their  properties  may 
have  favorable  surface  conditions,  but  it  remains  to  be 
seen  whether  the  orebody  is  of  sufficient  size  and  quality 
to  make  a  successful  project.  The-  small  miners  are 
obliged  to  team  their  ore  to  the  nearest  railroad  for 
movement  to  the  most  available  custom  smelter.  Pos- 
sibly the  first  ore  is  of  sufficient  value  to  cover  the  ac- 
tual cost  of  mining  and  transporting  it,  but  there  are 
many  instances  when  the  early  returns  do  not  meet  the 
outlay.  On  the  other  hand,  the  initial  operations  of 
some  properties  yield  a  slight  profit,  due  to  higher  ore 
values,  and  in  such  operations  development  follows  nat- 
ural lines.  However,  it  is  the  former,  or  low-grade  sur- 
face properties,  that  are  more  numerous,  and,  for  that 
reason,  more  important.  In  all  such  prospective  develop- 
ments rail  transportation  is  the  controlling  factor. 

This  is  especially  true  of  low-grade  properties.    Any 


fractional  increase  in  freight  rates  on  low-grade  ore 
curtails  production,  and  if  the  increase  is  substantial  it 
will  completely  stop  the  production  of  such  ores.  For 
illustration,  if  a  certain  district  is  mining  2i  per  cent 
ore,  which  requires  from  45  to  50  tons  (depending  upon 
the  metal  recovery)  to  make  one  ton  of  bullion,  and 
there  is  an  increase  of  25  per  cent  per  ton  in  the  rate 
on  ore,  with  no  corresponding  increase  in  the  price  of 
the  refined  metal,  controlling  factors  of  profitable  pro- 
duction are  equivalent  to  an  increase  of  $11.25  to  $12.50 
per  ton  in  the  cost  of  bullion,  or  over  £c.  per  lb.,  which 
might  in  turn  wipe  out  all  profit  and  result  in  an  actual 
operating  loss.  As  a  rule,  transportation  and  the  de- 
velopment of  mines  are  so  closely  related  that  the  rail- 
roads could  well  afford,  as  a  business  proposition,  in 
prospective  cases,  to  co-operate  to  the  extent  of  hauling 
the  ore  at  cost,  at  least  until  the  early  and  unprofitable 
development  work  is  completed  and  the  mine  is  estab- 
lished on  a  sound  basis. 

Mining  Operations  Produce  Back-Haul 
Freight 

Following  the  early  stages  of  development,  and  even 
after  the  property  has  reached  the  stage  of  large  pro- 
duction, the  element  of  transportation  costs  continues  to 
exert  a  marked  influence  on  mining  operations.  The 
importance  of  this  fact  is  emphasized  when  one  considers 
that  each  ton  of  base  metal  produced  represents  an  in- 
bound movement  of  tonnage  far  in  excess  of  that  weight. 
In  other  words,  it  often  requires  from  three  to  eight 
tons  of  inbound  materials  and  supplies,  exclusive  of  ore 
and  concentrates,  to  make  one  ton  of  smelter  products. 

As  a  striking  illustration  of  the  extent  to  which  the 
production  of  base  bullion  involves  heavy  movement  of 
collateral  tonnage,  one  of  the  prominent  copper  com- 
panies uses  eight  pounds  of  materials  and  supplies  in- 
bound, exclusive  of  ore  and  concentrates,  for  each  pound 
of  copper  produced,  and  even  the  companies  with  the 
lowest  operating  costs  and  most  favorable  grades  of  ore 
use  as  high  as  3i  tons  inbound,  exclusive  of  ore  and  con- 
centrates, for  each  ton  of  copper.  The  movement  of  this 
enormous  tonnage  and  the  cost  of  transporting  it  are 
vital  factors,  not  only  in  the  prosperity  of  the  mining 
industry,  but  to  the  prosperity  of  the  carriers  as  well. 

Without  reasonable  and  fair  freight  rates  and  ade- 
quate service  the  mining  industry  cannot  hope  to  thrive. 
The  bare  cost  of  transportation  alone  on  the  materials 
inbound  and  copper  bullion  outbound  from  Western 
smelters  to  refineries  in  the  eastern  part  of  the  country 
represents  from  25  to  35  per  cent  of  the  existing  market 
price  of  copper.  To  state  it  another  way,  it  costs  from 
3Jc.  to  5c.  per  lb.  for  transportation  alone  to  deliver 
one  pound  of  copper  from  the  Rocky  Mountain  territory 
to  the  consuming  territory  adjacent  to  the  Atlantic 
seaboard. 

The  railroads  are  really  partners  in  any  successful 
mining  enterprise,  and  are  the  chief  benefactors,  with- 
out incurring  financial  risk.  The  mining  industry  of 
the  country  creates  an  enormous  amount  of  traffic  for 
the  railroads,  which  ranks  with  the  most  desirable  and 
profitable  tonnage  that  they  handle,  due  chiefly  to  heavy 
loading,  minimum  transportation  risk  and  claim  hazard, 
and  ordinary  dead-freight  service.  If  transportation 
costs  are  excessive,  production  is  necessarily  curtailed, 
because  these  costs  are  reflected  in  the  price  of  the  metal 
and  consequently  in  the  use  of  it.  On  the  other  hand, 
if  transportation  costs  are  maintained  on  a  workable 


January  21,  1922 


E  N  0 1 N  ]      .  i  N  1 1     \  n  i>    Mining    Journal 


119 


basis,  the  conditions  thus  created  are  likewise  reflected 
in  the  price,  which  is  made  more  attractive  and  creates 
increased  uses  for  the  metals. 

The  general  industrial  activity  during  the  years  vt 
the  war  brought  such  a  demand  for  nir  11  the 

efforts  of  the  industry  were  bent  toward  production. 
Mine  development,  usually  carried  on  concurrently  with 
production,  was  greatly  curtailed.  In  all  districts  mines 
were  depleted.  When  the  demand  suddenly  ceased  and 
prices  were  depressed,  continued  production  was  pos- 
sible only  under  lower  costs.  Many  mines  could  not 
afford  the  continued  high  labor  and  other  costs,  par- 
ticularly when  expensive  development  work  was  neces- 
sary, and  were  forced  to  close.  Practically  all  of  these 
mines  are  still  inoperative.  Their  resumption  of  opera- 
tion is  dependent  not  only  on  metal  prices  but  on  lower 
production  costs.  When  their  problem  is  solved  that  of 
the  ore-carrying  railroads  will,  in  a  measure,  be  solved. 

Resumption  of  work  by  the  mines  means  greatly  in- 
creased tonnages  and  revenue  for  the  railroads  serving 
them.  Ore  rates  are  principally  based  on  the  value  of 
the  ore — "the  smelter  returns  to  the  mine  or  owner 
before  deducting  freight  charges."  These  rates  have, 
with  few  exceptions,  been  increased  621  per  cent  since 
June  24,  1918.  The  lower  grades,  those  under  $15  per 
ton,  have  in  many  instances  been  readjusted  to  a  basis 
125  per  cent  of  the  rates  in  effect  June  24,  1918,  but 
the  miner  cannot  increase  the  value  of  his  product  nor 
the  metal  content  of  his  ores,  and  increased  costs  for 
fuel,  labor,  freight  rates,  and  supplies  make  unprofitable 
the  mining  of  even  the  higher  grades  of  ores  that  for- 
merly yielded  a  fair  profit.  An  increased  ore  production 
would  mean  to  the  railroads  increased  revenues  on  ores, 
coal,  coke,  fluxes,  fuel  oil,  bullion,  and  all  those  supplies 
required  by  a  prosperous  community. 

Copper,  lead,  and  zinc  ores  and  their  associated  metals 
occur  in  deposits  distributed  throughout  the  world,  and 
many  countries  produce  the  refined  metal  in  large  or 
small  quantities.  There  are  probably  no  basic  commod- 
ities produced  in  the  United  States  which  meet  with 
greater  competition  in  foreign  markets  than  these 
metals.  The  surplus  production  of  the  United  States 
goes  to  Europe  and  to  Asia  in  competition  with  this 
world  production,  which  is  produced  principally  con- 
tiguous to  the  seacoast  and  has  the  advantage  of  low- 
cost  water  transportation. 


At  preeenl  the  rate  on  copper,  lead,  and  zinc  from 
Montana  or  Utah  to  the  Pittsburgh  di  "i  per 

ton,  thougli  product  car 

charge  via  the  Pa<  iflc  ('oast  to  Japan.  German 
or  England.     The  South  American  producer  ships  his 
copper  product  direct  to  Europe  or  to  New  York  at  the 

'i(  time  for  $5  to  $7  per  ton,  while  our  own  We 
producers  pay  $16.50  to  New  York  refineries. 

The  consumer  in  Antwerp  or  Rotterdam  gets  this  cop- 
per from  the  refineries  at  New  York  today  at  a  freight 
cost  of  $3.50  per  gross  ton,  which  is  30c.  pi 
than  the  rail  rate  from  the  same  refineries  to  Phila- 
delphia or  Trenton.  Copper  shipped  from  the  refineries 
at  New  York  or  Baltimore  to  Rome,  N.  Y.,  a  large  con- 
suming point,  pays  from  60  to  130  per  cent  gri 
freight  cost  than  is  paid  from  the  same  points  to  Liver- 
pool, London,  Antwerp,  or  Rotterdam. 

In  Interstate  Commerce  Commission  "64  I.  C.  C.  re 
Grain,  Grain  Products  and  Hay,"  Commissioner  Potter, 
in  his  concurring  opinion,  said: 

"The  fundamental  trouble  with  the  industrial  and  com- 
mercial affairs  of  the  country  is  that  there  is  insufficient 
production  and  costs  are  too  high.  The  latter  is  the  cause 
of  the  former.  Production  in  this  country  at  the  present 
time  is  far  below  normal  needs.  If  normal  conditions  could 
be  brought  about,  the  industries  of  the  country  could  operate 
normally  for  a  long  period  to  take  care  of  the  markets  of 
this  country,  to  say  nothing:  of  the  markets  in  other  coun- 
tries. Normal  operation  of  the  country's  industries  would 
furnish  employment  to  labor  generally,  revive  markets,  and 
increase  the  general  buying  power  which  the  country  needs. 
A  reduction  of  production  costs  is  essential  to  this  result. 

"Freight  rates  are  an  important  element  of  manufactur- 
ing and  production  costs.  Railways  are  the  carriers  and 
conveyors  which  bind  together  the  different  departments  of- 
the  great  national  industry  in  which  the  finished  product 
of  one  individual  industry  becomes  the  raw  material  of 
another.  In  a  large  country  like  ours,  with  its  long  hauls 
and  wide  distribution  of  producing  industries,  it  is  obvious 
that  the  freight  burden  in  its  relation  to  other  cost  factors 
must  be  stable.  A  disturbance  of  the  proper  relation  of  the 
cost  factors  is  bound  to  affect  industry  and  may  force 
changes  and  relocations  which  impair  the  general  public 
and  private  interest.  Until  within  the  last  few  years  the 
tendency  of  the  factor  of  transportation  cost  in  relation 
to  other  factors  has  been  downward.  Recently  it  has  been 
upward,  and  it  is  now  out  of  proper  relation  to  other  factors. 
Rates  must  be  gotten  back  to  the  proper  relation  to  other 
things.  They  must  come  down,  and  whatever  is  necessary 
to  bring  them  down  must  be  done." 


How  Should  a  Mining  Engineer  Be  Trained? 

Mining  Engineering  Covers  the  Broadest  Field — Technical  Mining 
Curricula  in  Throes  of  Experimentation—  Selection  of  the  Student  Material 
Difficult — Cultural  Subjects  Desirable— Metallurgy  Should  Be  Included 

By  Allen  H.  Rogers 

Mining  Engineer,  New  York 


THE  TRAINING  of  the  mining  engineer  is  the 
subject  of  much  discussion  at  present,  not  only 
among  educators  but  by  the  practicing  mem- 
bers of  the  profession.  Among  the  educators,  the 
motive  is  mainly  what  to  teach  in  the  time  available; 
among  engineers  the  discussion  is  based  on  the  feel- 
ing that  technical  school  graduates  are  not  properly 
equipped  for  entrance  into  the  practice  of  the  pro- 
fession.   It  is  generally  felt  that  most  of  the  graduates 


cannot  successfully  apply,  in  practice,  the  knowledge 
they  have  acquired  in  school,  and  that  they  have  not 
enough  of  the  culture  and  general  information  which 
the  dignity  of  the  profession  requires.  The  schools 
do  not  graduate  finished  mining  engineers ;  they  turn 
out  what  may  be  called  engineers  in  emhryo,  who  re- 
quire a  period  of  apprenticeship  before  they  become 
full-fledged  engineers. 

The  field  of  mining  engineering  is  the  broadest  of 
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all  of  those  comprised  in  the  divisions  of  engineering. 
Mining  engineering  is  the  application  of  science  to  the 
extraction  of  mineral  substances,  and  in  its  practice 
the  mining  engineer  is  called  upon  to  apply  at  one  time 
or  another  the  principles  of  all  the  specialized  branches 
of  engineering.  When  it  is  considered  that  the  mining 
engineer,  as  manager  of  large  operations,  must  also 
specify  equipment,  build  railroads,  plants,  and  towns. 
and  operate  them,  it  is  easily  comprehended  that  there 
is  no  branch  of  science  which,  as  applied,  is  known  as 
engineering,  that  the  mining  engineer  cannot,  with 
advantage,    master. 

Naturally,  within  a  field  so  broad,  there  is  much 
specialization  in  the  practice  of  the  profession.  The 
economic  geologist  devotes  himself  to  untangling  the 
complicated  processes  of  ore  deposition  or  to  tracing  the 
structure  of  a  petroleum  pool.  The  metallurgist  in- 
terests himself  in  smelting,  leaching,  or  milling.  Among 
mining  engineers,  in  the  popular  acceptation  of  that 
term,  there  are  specialists  in  placer  mining,  coal  min- 
ing, and  what  not.  Some  of  these  specialists,  partic- 
ularly geologists,  train  from  the  beginning  as  special- 
ists. Many,  however,  become  specialists  through  practise 
in  some  one  branch  of  the  profession. 

The  mining  engineer  should  possess  a  knowledge  of 
geology  and  of  general  engineering  combined  with  busi- 
ness and  executive  "ability.  Geology  and  engineering 
are  based  on  the  fundamental  sciences  of  mathematics, 
physics,  and  chemistry.  Business  and  executive  ability 
are  likely  to  be  in  proportion  to  the  knowledge  possessed 
of  economics,  sociology,  and  facility  of  expression.  As 
a  professional  man,  the  mining  engineer  should  also 
possess  that  culture  which  comes  only  with  a  knowledge 
of  literature,  history,  and  art.  It  is  therefore  apparent 
that  the  problem  of  educating  the  mining  engineer  is 
an  important  one.  It  must  be  more  difficult  than  that 
of  teaching  any  other  branch  of  engineering,  because 
it  includes  the  fields  of  nearly  all  of  them.  Any  problem 
existing  in  the  teaching  of  other  branches  of  engineer- 
ing must  exist  for  mining  also. 

Some  years  ago,  certain  national  societies  joined  in 
forming  a  committee  for  the  study  of  engineering 
education.  This  committee  found  the  task  beyond  its 
capacities,  at  least  for  the  study  the  subject  merited. 
At  their  solicitation,  therefore,  the  Carnegie  Founda- 
tion appointed  Prof.  Charles  R.  Mann  to  study  the 
subject,  and  his  report  is  issued  as  "Bulletin  11"  of 
the  Carnegie  Foundation.  This  report  has  been  gen- 
erally commended  by  engineers  as  a  masterful  discus- 
sion of  present  methods  and  conditions  and  as  offering 
a  wealth  of  constructive  criticisms  and  suggestions  for 
improvement.  For  some  reason,  hard  to  determine,  its 
acceptance  by  teachers  of  engineering  has  not  been  so 
cordial.  To  one  who  desires  to  pursue  this  subject 
extensively,  no  better  introduction  is  available. 

Comparison  op  Mining  Curricula 

More  recently  a  study  of  mining  engineering  educa- 
tion has  been  made  by  a  committee  of  the  Mining  and 
Metallurgical  Society  of  America.  Its  report  embodied 
a  comparison  of  the  time  devoted  to  the  various 
branches  by  different  schools.  The  comparison  was  made 
on  a  percentage  basis,  and  was  confined  to  those  schools 
devoting  four  years  to  the  course,  so  that  the  figures 
might  be  approximately  comparable  on  the  basis  of  time. 

The  comparison  was  made  under  fourteen  different 
headings.  It  disclosed  a  most  extraordinary  diversity 
of  conditions,   as  a  study  of  the  accompanying  table, 


summarized    from    Mining    and    Metallurgical    Society 
"Bulletin  150,"  will  prove: 

1  'is  1UIBVTIO.N  OF  TIME  ON  PERCENTAGE  BASIS  IN  TWENTY-FOUR 

AMERICAN    MINING   SCHOOLS    (CURRICULA   GENERALLY  OF 

1919-20) 

Average 

Average  of  Thoao 

of  All  Specifying 

Sohools  Subjeot  High  Low 

Mathematics |0.5  10.5  16.8  6.1 

Physic*  ami  mechanics 9.2  9.2  13.2  4.0 

Mechanical  drawing 4.6  4.6  8.6  2.8 

Chemistry 11.0  11.0  15.7  7.3 

Qaology  and  mineralogy 12.5  12.5  17.7  4.3 

Engineering  economies  and  history 7.2  7.9  18.8  2.0 

Foreign  language 2.6  5.8  7.9  3.8 

Surveying 2.7  3.3  7.4  1.0- 

Civil,  mechanical  and  eleotrioal engineering  1 1.3  11.3  17.9  7.1 

Mining  engineering II.  I  11.1  19.1  4.4 

Metallurgy  and  ore  dressing 10.9  10.9  18.4  4.4 

Thesis 1.0  2.4  4.3  1.0 

Physical  training,  military  drilling 3.1  5.0  10.5  2.3- 

Electives 2.3  6.1  20.4  1.3 

Of  these  schools,  two  required  no  English;  thirteen, 
no  foreign  language;  fifteen,  no  thesis;  nine,  no  phys- 
ical training,  and  fifteen  allowed  no  electives.  There  are 
also  three  which  include  no  instruction  in  surveying, 
but  require  it  at  a  summer  school.  The  table,  there- 
fore, shows  averages  for  all,  as  well  as  averages  for 
such  schools  as  specify  the  subject.  It  should  also  be 
stated  that  the  "low"  figure  takes  no  account  of  the 
schools  which  do  not  include  the  subject  in  the  cur- 
riculum. 

As  the  amount  of  time  devoted  to  a  subject  reflects 
the  view  of  the  faculty  as  to  the  emphasis  placed  on 
that  subject  in  the  education  of  the  mining  engineer, 
it  is  rather  astonishing  to  note  the  wide  variation  be- 
tween the  high  and  low  figures.  A  comparison  of  the 
figures  of  nineteen  courses  in  metallurgy  indicated 
similar  conditions.  Incidentally,  no  great  difference 
between  the  courses  in  metallurgy  and  those  in  mining 
engineering  was  apparent. 

It  must  be  concluded  from  such  a  study  that  mining 
engineering  education  is  still  in  the  experimental  stage, 
and  it  would  appear  that,  generally  speaking,  the  ex- 
periment is  not  being  conducted  in  accordance  with  the 
principles  taught  by  the  very  schools  that  are  exper- 
imenting. In  research,  we  are  taught  that  we  should 
know  the  materials  with  which  we  start,  observe  the 
conditions  under  which  the  experiment  is  conducted, 
varying  one  at  a  time,  and  make  careful  observation 
and  record  of  the  result.  Engineering  schools  have 
not,  in  the  past,  observed  these  requirements  in  their 
experiment  on  education. 

Admission  of  Engineering  Students 

The  only  measure  of  the  candidate's  ability  in  the 
institutions  covered  by  the  investigation  was  the  en- 
trance examination,  which,  it  is  now  admitted,  indicates 
only  a  part  of  the  student's  ability  and  gives  little  clew 
to  his  real  bent.  As  to  methods  of  instruction,  they 
change  little.  The  course  in  mathematics  made  mathe- 
maticians. The  course  in  chemistry  made  chemists. 
But  none  gave  clearly  the  clew  of  their  relation  to- 
engineering.  Even  in  many  engineering  subjects  pre- 
scribed, the  mining  engineering  student  found  no  refer- 
ence to  mining  structures.  Such  methods  have  resulted 
in  an  overwhelming  proportion  of  failures.  Professor 
Mann  states  that  of  students  entering  engineering 
schools,  over  60  per  cent  fail  to  graduate.  No  corre- 
sponding figure  is  available  for  mining  engineering 
students,  but  it  is  certainly  as  large.  The  result  clearly 
indicates  a  serious  defect  in  the  methods  of  determin- 
ing admission  or  in  the  methods  of  instruction  or  both. 

Furthermore,  I  know  of  no  systematic  record  of  the- 
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attainments  of  the  graduates.  The  men  of  outstand- 
ing prominence  in  the  profession  naturally  reflect  much 
credit  upon  tin-  schools  which  educated  them,  but  all 
schools  can  count  Buch  eminenl  engineers  among  their 
graduates.  If  we  had  a  way  of  determining,  after  gom< 
years,  an  average  grade  for  the  graduates  of  the  schools, 
there  might  be  some  clew  to  the  best  curriculum  or  the 
best  school  among  the  variety  summarized  in  the  for 
ing  table.  Such  is,  however,  apparently  impossible.  At 
any  rate,  it  has  probably  never  been  attempted,  and  so, 
at  present,  out  of  all  the  experiments  there  is  no  meas- 
ure of  which  is  giving  the  best  result. 

Clearly,  the  problem  is  difficult,  not  only  of  solution, 
but  difficult  in  devising  means  of  solution.  In  its  present 
state,  it  is  one  to  which,  apparently,  only  cut-and-lry 
methods  are  applicable.  There  is  no  law  known  which 
can  be  applied  to  boys  to  determine  whether  they  will 
make  good  engineers  or  not,  nor  can  one  say,  off  hand, 
that  this  method  of  instruction  will  give  better  results 
than  that.  But  many  are  at  work  on  both  phases  of 
the  problem.  In  the  endeavor  to  discover  the  particular 
bent  of  a  boy,  most  colleges  are  now  using  tests  which 
have  been  devised  as  a  result  of  increasing  knowledge 
of  psychology.  They  are  admittedly  experimental,  and, 
as  yet,  in  no  way  supersede  nor  even,  it  is  believed, 
supplement  the  regular  admission  examination.  It  will 
take  a  long  time  to  evaluate  these  tests — whether  they 
really  mean  anything  or  not — but  by  the  limited  stand- 
ards of  comparison  so  far  available  it  is  thought  that 
their  result  will  be  to  save  many  from  spending  several 
years  in  the  study  of  a  profession  in  the  practice  of 
which  they  are  bound  to  fail.  It  is  sincerely  to  be  hoped 
that  such  may  prove  to  be  the  result.  Engineering 
schools,  although  many,  are  overcrowded,  and  every  ill- 
adapted  candidate  who  can  be  eliminated  assures  im- 
proved conditions  for  the  student  who  is  a  born  engineer. 

Advantage  of  Practical  Instruction  Methods 
Regarding  instruction  methods,  there  is  even  less  of 
theory  on  which  to  base  an  investigation  of  results.     It 
is  self-evident,  however,  that,  for  example,  in  the  study 
of  mathematics  the  student  will  be  more  interested  if 
he  learns  the  processes  while  working  out  a  practical 
problem.     Every  one  remembers  with  greater  ease  that 
which  interests  him  than  that  which  does  not,  so  what 
is    needed    in    instruction    is    to    incite    the    student's 
interest.     If  the  student  really  desires  to  become   an 
engineer,  he  will  take  more  interest  in  a  subject  if  he 
applies  his  knowledge  of  that  subject  to  an  engineering 
problem,  thus  seeing  its  application,  than  if  he  does 
not.     It  should  not  be  difficult  to  devise  means  of  doing 
this  in  instruction  in  the  sciences,  and,   indeed,   it  is 
being  done  to  an  increasing  degree.     In  the  study  of 
English  and  other  cultural  subjects,  it  is  more  difficult, 
but  even  these  are  being  successfully  brought  into  line. 
The  underlying  problem  of  the  schools  is,  then,  to 
select  from  the  candidates  offering  themselves  for  ad- 
mission boys  who  have  a  natural  interest  in  engineering 
and  to  teach  what  is  taught  in  a  manner  that  will  make 
the  student  realize  that  he  is  making  progress  in  fitting 
himself  to  become   an   engineer.     Apparently,    this    is 
now  thoroughly  appreciated  by  school  authorities  gen- 
erally. 

Most  of  the  schools  give  a  four-year  course.  Engi- 
neering schools  were  founded  by  colleges  or  college- 
trained  men,  so  it  was  natural  that  four  years  should 
be  selected  for  the  course.  Economic  considerations 
will  probably  influence  the  determination  of  time  also. 
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There  are  some  institutions  where  thi 
The    usual    engineering    school    year    is    from    thirty 
to    thirty-four    weeks     (not    counting    required    sum- 
mer work),  making  120  to   186  weeks  for  the  course. 
The  Michigan  College  of  Mines  divides  a  similar  num- 
ber of  weeks  into  three  years.     On  the  other  haii'i 
Columbia  University  six  years  are  required.     The 
three  years  covers  studies,  not  only  of  subjects  "con- 
sidered fundamental  in  the  study  of  engineering,  such 
as  mathematics,  physics,  chemistry,  and  the  first  courses 
in  drafting  and  mechanics,  but  also  such  subjects  as 
English,  modern  languages,  history  and  economics,"  to 
quote  from  the  publication  of  the  school.     On  the  com- 
pletion of  the  three-year  program  and  the  first  year's 
work  in  the  Engineering  School,  the  bachelor  degree 
is  awarded.     With  the  completion  of  the  further  two 
years   of   work,   the  degree   of   Engineer   of   Mines   is 
awarded.    Thus,  the  school  is  distinctly  a  graduate  school 
on  the  same  plane  as  schools  of  law  and  medicine.     A 
somewhat  similar  plan  has  been  adopted  at  Stanford 
University,  and  Harvard  has  a  five-year  course,  with. 
however,  the  difference  that  the  work  of  the  fifth  year 
is  in  extension  of  the  usual  four-year  course.     Another 
course  in  what  is  know7n  as  mining  engineering  and  busi- 
ness administration  requires  five  years  for  completion. 
Encouragement  for  the  success  of  such  plans  may  be 
found  in  the  increasing  number  of  students  who,  after 
a  classical  course  in  college,  either  completed  or  in  part, 
enter  engineering   schools.     At  the   Massachusetts   In- 
stitute  of   Technology,   this   year  38   per   cent   of   the 
students  are  from  other  colleges,  chiefly  of  the  academic 
type.     It  would  also  appear  desirable  that  a  boy  who 
finishes  high   school  at  or  under  the  average  age   of 
about  eighteen  and  a  half,  and  who  has  not  yet  "found" 
himself   (few  boys  at  that  age  have),  should  continue 
his  education  along  the  purely  cultural  lines  offered  by 
the  usual  academic  course.     This  gives  him  an  oppor- 
tunity to   crystallize  his   ideas   as   to   the   vocation   he 
wishes  to  follow,  and,  if  engineering,  he  will  be  much 
more  likely  to   undertake   the   necessary   studies   with 
the  requisite  earnestness  and  understanding.     For  the 
type  of  student  noted,  for  the  slow  plodding  boy  who, 
though  not  brilliant,  remembers  what  he  learns  and  so 
finishes  high  school  late  but  satisfactorily,  and  for  boys 
to   whom   the  financial  burden   of  any   absolutely   un- 
essential years  would  be  impossible,  the  four-year  school 
will  always  have  a  place.     A  great  many  colleges  have 
the  advantage  of  Government  support,  and  it  is  doubtful 
if  public  sentiment,  so  long  accustomed  to  consider  the 
period  of  higher  education  as  four  years,  could  be  in- 
fluenced   to   favor   six   or   even    five   years.     It    would 
appear,  therefore,  that  the  standard  course  in  mining 
engineering  will  continue  to  be  four  years.     There  is 
room  for  the  six-year  course  where  the  school  is  part 
of  a  great  university,  but  there  will  be  many  students 
from  other  colleges  who  will  choose  the  school  of  engi- 
neering giving  the  four-year  course. 

Other  things  being  equal,  the  location  of  a  mining 
school  in  the  heart  of  a  large  mining  district  should 
be  an  advantage  that  requires  no  argument.    The  ability 
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.out  of  other  branches  of  engineering 
in  constant  contact  with  the  kind  of  industrial  oper- 
ations he  is  learning  to  conduct  is  regarded  as  a  great 
advantage  by  some  and  has  resulted  in  such  systems 
.is  that  of  the  University  of  Cincinnati,  in  which  the 
students  work  in  neighboring  industrial  plants  as  part 
of  their  course.  A  somewhat  similar  course  in  elec- 
trical engineering  is  offered  at  the  Massachusetts  In- 
stitute of  Technology.  There  may  be  seme  question, 
however,  as  to  the  length  to  which  such  a  policy  should 
be  carried,  for  the  object  of  engineering  instruction  is 
not  to  turn  out  skilled  artisans  and  too  much  valuable 
time  could  be  devoted  to  the  bench  and  the  lathe  or,  in 
the  education  of  mining  engineers,  to  running  a  drill 
or  framing  timber.  On  the  other  hand,  there  is  no 
gainsaying  the  advantage  to  the  mining  student  of  being 
able  to  observe  mining  operations  and  taking  part  in 
them  to  some  extent.  Even  those  institutions  far  from 
mining  operations  require  that  time  shall  be  spent  at 
mines  either  at  summer  schools  or  as  an  employee. 
This,  of  course,  follows  the  laboratory  system  of  in- 
struction, which  has  always  been  a  feature  of  Amer- 
ican technical  schools. 

In  view  of  the  broad  field  covered  by  mining  engi- 
neering, there  is  probably  no  situation  that  would  not 
lack  some  essential  feature.  Furthermore,  as  the  field 
■overs  elements  of  all  other  branches  of  engineering, 
the  general  engineering  school  with  liberal  facilities  for 
instruction  in  all  branches  of  engineering  offers  ad- 
vantages which  offset  those  of  situation  possessed  by 
the  small  mining  school  in  a  mining  district.  At  any 
rate,  that  is  the  condition  now.  Whether  the  time  will 
come  when  a  great  mining  school  with  all  the  facilities 
will  grow  up  in  some  mining  district  cannot  be  fore- 
told. Mines  are  worked  out  in  time,  whereas  the  min- 
ing school  will  go  on  forever,  so  that  even  such  a  school 
might  lose  its  advantage. 

As  to  methods  of  teaching  and  what  to  teach,  the 
first  part  of  this  question  involves  problems  in  pedagogy 
which  I  will  not  attempt  to  discuss.  The  endeavor, 
however,  should  constantly  be  made  to  make  instruction 
more  objective.  What  to  teach  w-ithin  the  limited  time 
available  in  four  years  is  another  serious  question.  As 
indicated  at  the  beginning,  there  is  no  item  of  engineer- 
ing knowledge  which  a  mining  engineer  cannot  with 
advantage  possess.  Those  of  us  of  many  years'  ex- 
perience can  recall  an  almost  limitless  variety  of  prob- 
lems wrhich  have  come  before  us  for  solution.  Some 
we  solved  easily;  others  with  much  labor.  None  would 
have  stumped  us  if  we  could  have  looked  up  the  neces- 
sary data  and  had  the  fundamental  knowledge  requisite 
to  understand  them  when  found.  There  is  the  gist  of 
the  whole  subject — the  fundamental  knowledge  requisite 
to  understand  a  reference.  It  is  hopeless  for  any  but 
a  few  among  us  mining  engineers  to  be  finished  rail- 
road engineers,  power  engineers,  mechanical,  electrical 
or  chemical  engineers.  But  we  should  have  the  ground- 
work on  which  we  can  erect  ourselves  into  temporary 
railroad,  power,  or  any  other  kind  of  engineer,  as  the 
occasion  arises. 

Thorough  Instruction  in  Fundamentals 

Instruction,  then,  in  the  fundamental  sciences,  math- 
ematics, physics,  and  chemistry,  should  be  thorough, 
and,  as  previously  argued,  as  "practical"  as  possible. 
For  mining  engineering  students  almost  any  kind  of 
engineering  example  will  be  useful,  but  it  is  important 
to  make  the  use  of  the  fundamental  knowledge  clear. 


The  examples  need  not  be  many.  A  list  of  type  ex- 
amples, carefully  selected  throughout  the  fields  of  civil, 
mechanical,  electrical,  and  chemical  engineering,  will 
give  the  student  the  knowledge  of  how  to  approach  the 
solution  of  any  problem.  The  principal  thing  is  to 
teach  him  how  to  apply  the  fundamental  laws — in  other 
words,  how  to  think. 

For  the  mining  engineering  student,  the  important 
subjects  in  geology  are  the  process  of  ore  deposition 
and  the  structure  of  ore  deposits.  There  is  no  need 
that  he  be  made  an  expert  in  mineralogy,  petrology,  or 
historical  geology.  These  are  important  in  their  field, 
but  in  consideration  of  the  time  schedule,  only  such 
stress  should  be  laid  on  these  subjects  as  will  contribute 
to  understanding  ore  deposits,  their  form,  and  the 
processes  of  deposition  of  the  ore  minerals.  Contrib- 
utory to  this  is,  as  with  general  engineering  subjects, 
a  knowledge  of  physics  and  chemistry,  with  the  ability 
to  work  problems  in  descriptive  geometry. 

Another  consideration  will  influence  the  choice  of 
subjects  to  be  taught,  and  that  is  the  practical  one  of 
giving  the  graduate  an  equipment  that  will  make  him 
worth  a  salary  immediately  after  graduation.  It  goes 
without  saying  that  some  description  of  mining  and 
metallurgical  operations  must  be  given,  although  the 
need  for  this  decreases  where  the  opportunities  of  the 
student  for  observation  of  actual  operations  are  many. 
He  must  have  a  picture  of  what  mining  engineering 
aims  to  accomplish,  the  special  problems  it  faces,  and 
the  way  in  which  some  of  them  have  been  solved.  He 
cannot  be  fitted  to  attempt  solution  of  any  such  problems 
on  graduation.  He  cannot  at  once  plan  or  take  charge 
of  operations,  but  must  fill  some  subordinate  position 
such  as  assayer,  surveyor,  sampler,  or  other  minor  job. 
It  is,  therefore,  desirable  that  instruction  of  the  student 
include  practice  in  commercial  assay  and  chemical 
methods,  surveying  and  mapping,  and  mechanical  draw- 
ing. Furthermore,  with  few  exceptions,  graduates  in 
mining  engineering  must  generally  accept  whatever  job 
may  offer  within  the  field. 

Insufficient  Cultural  Subjects 

Finally,  everybody  is  agreed  that  engineering  students 
do  not  get  sufficient  instruction  in  such  subjects  as 
English,  history,  foreign  language,  economics,  sociology, 
and  law.  It  is  generally  recognized  that  the  attempt 
to  teach  these  subjects  entirely  detached  from  the 
technical  courses  accomplishes  nothing.  There  are  two 
reasons  for  this,  the  principal  reason  being  the  lack 
of  interest  on  the  part  of  the  student,  and  the  subor- 
dinate one  the  lack  of  time  to  do  justice  to  courses  in 
any  of  the  subjects.  But  here  again,  as  with  general 
science,  methods  are  being  worked  out  to  teach  these 
subjects  co-operatively  with  engineering  subjects.  In- 
struction in  English,  for  example,  may  be  continued 
throughout  the  course  by  requiring  the  submission  of 
reports  and  exercises  to  the  English  department  for 
review  and  discussion. 

Engineering  may  be  termed  commercialized  science. 
An  engineering  project  is  not  warranted  unless  the 
product  is  worth  more  than  its  cost.  Thus,  the  prin- 
ciples of  economics  are  fundamental  to  engineering. 
History,  sociology,  and  law  are  subjects  a  knowledge 
of  which  is  of  the  utmost  importance  to  the  manager  of 
a  mining  enterprise.  Opinions  as  to  the  desirability 
of  instruction  in  foreign  language  differ  widely.  The 
possession  of  the  ability  to  speak  and  write  a  foreign 
language,   particularly   Spanish,    is   unquestionably   an 
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however,  whether  the  limited  time  in  the  toui  year 
course  permits  of  elementary  instruction  in  foreign 
language.  Such  is  properly  a  part  of  the  preparatory 
school  curriculum.  That  the  student  may  keep  up  the 
knowledge  so  acquired,  however,  the  engineering  school 
properly  devote  some  time  to  the  reading  of  sci- 
entific articles  in  a  foreign  language. 

It  seems  to  me  that  the  keynote  in  outlining  a  four- 
year  mining  engineering  curriculum  should  he  less  spe- 
cialization and  more  fundamentals.  Furthermore,  the 
curriculum  should  be  designed  to  form  the  foundation 
for  the  practice  of  both  mining  and  metallurgy.  It  is 
only  with  extension  of  the  course  to  five  or  six  years 
that  specialization  should  be  permitted.  Practice  of 
mining  engineering  in  its  fullest  sense  is  inconceivable 
without  such  knowledge  of  metallurgy  as  will  determine 
the  disposition  of  the  ore.  In  other  words,  metallurgy 
is  a  specialty  in  the  field  of  mining  engineering,  and 
there  should  be  but  one  curriculum  for  the  four-year 
course  in  mining  engineering. 

When  the  mining  engineering  student  is  graduated, 
he  fancies  himself  a  mining  engineer,  although  he  is 
not.  He  is  encouraged  in  this  belief  by  the  fact  that 
the  degree  has  very  likely  conferred  this  title  on  him. 
This  is  unfortunate,  and  schools  conferring  the  degree 
of  Mining  Engineer  should  change  their  practice,  even 
in  the  cases  where  the  degree  is  the  result  of  six  years' 
work.  Bachelor,  Master  or  Doctor  of  Science  in  Mining 
Engineering  would  seem  to  be  the  proper  designation. 

The  Mining  Engineer's  Career 
After  Graduation 

The  job  offered  to  the  mining  engineer  on  graduation, 
if  any,  is  likely  to  be  as  assayer  or  surveyor  at  a  mine 
or  smelting  works.  Possibly  the  only  opening  available 
may  be  as  a  laborer.  Many  believe  that  some  experience 
at  shoveling  or  at  pushing  a  car  underground  is  a 
desirable  feature  of  the  young  mining  engineer's  ap- 
prenticeship. In  my  belief,  the  most  desirable  posi- 
tions are  those  of  assayer  or  surveyor.  The  position 
of  assayer  gives  the  apprentice  engineer,  as  we  may 


now  designate  him,  the  opportunity  to  learn  the  char- 
acteristics of  the  ore,   ii      lampling    In    the   mint 
metallurgy)  and  it  '"in 

naturally  in  carrying  on  his  work,  the  knowledge  and 
experience    are    never    forgotten.     In    the    position    of 
surveyor,  the  novitiate  has  the  opportunity  of  ob 
ing  and  disCUBSlng  the  development  layout,   tl 

method  and  progress  of  the  work  in  all  its  phases.  He 
will,  al  the  same  time,  be  using  his  geological  knowledge 
and  he  will  gain  a  good  deal  of  information  as  to  meth- 
ods of  handling  men  through  observation  of  re 
attained  under  the  conditions  of  the  particular  organ- 
ization. A  man  who  simply  works  as  a  laborer  un- 
derground has  an  extremely  limited  horizon,  i1 
likely  to  get  so  physically  tired  that  his  mental  processes 
are  dormant,  and  his  close  association  with  men  mentally 
and  morally  his  inferiors  can  only  result  in  lowering 
his  standards. 

The  first  years  of  the  young  mining  engineer's  ex- 
perience are  likely  to  be  trying,  under  any  circum- 
stances. Here  is  the  young  college  graduate,  with, 
perhaps,  his  character  hardly  formed,  thrown  into  rough 
and  uncouth  surroundings,  with  few  influences  for 
refinement  and  culture — perhaps  none.  Maybe  now  the 
conditions  are  not  quite  as  bad  as  they  used  to  be.  Look- 
ing back  at  the  old-time  mining  camp,  it  is  marvelous 
that  the  boys  who  went  to  the  dogs  were  so  few.  Any- 
way, the  older  engineers  should  encourage  their  young 
subordinates  to  keep  up  their  moral  standards  and  to 
stimulate  their  interest,  not  only  in  the  technique  of 
the  work,  but  in  good  literature,  economics,  and  the 
political  happenings  of  the  day. 

Means  for  physical  exercise  are  an  excellent  influence. 
A  tennis  court  costs  little,  compared  with  the  benefit 
it  confers  in  affording  means  of  venting  some  of  the 
physical  exuberance  of  young  men  who  are  otherwise 
prone  to  give  it  expression  in  dissipation.  The  larger 
mining  companies  are  realizing  the  benefits  resulting 
to  them  by  provision  for  such  activities,  and  so  provide 
club  houses  and  libraries,  tennis  courts,  and  golf  courses. 
For  smaller  operations  also  such  a  policy  should  be  car- 
ried out,  even  though  on  a  smaller  scale. 
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A  LL  WARS  ARE  COSTLY  and  leave  in  their  trail 
l\  huge  debts  and  interest  charges  to  be  paid  by 
■L  X  the  generations  that  follow.  The  need  for  im- 
mediately increasing  national  revenue  to  meet  these 
pressing  obligations,  leads  first  to  the  formulation  of 
tax  laws  which  impose  the  burden  entirely  upon  the 
incomes  of  the  people  and  on  going  industry.  Little 
thought  is  given  to  the  development  of  national  assets, 
such  as  the  natural  resources  of  the  public  domain 
from  which  revenues  may  be  derived  to  lessen  mate- 
rially the  tax  burden.  Yet  in  times  past  the  expan- 
sion of  development  upon  the  public  domain  has  proved 
•of   vital    assistance    not    only    in    reducing   taxes    and 


liquidating  war  debts  but  also  in  bringing  about  our 
phenomenal  industrial  growth  and  a  condition  of  gen- 
eral prosperity. 

The  people  of  this  country  have  at  no  time  been 
confronted  by  such  a  heavy  burden  of  debt  and  interest 
as  that  which  now  exists.  The  interest-bearing  debt 
increased,  in  round  numbers,  from  $1,000,000,000  in 
1913  to  $24,000,000,000  in  1920,  and  the  annual  inter- 
est charge  from  $23,000,000  to  $1,000,000,000.  The 
per-capita  debt  increased  from  $10.66  in  1913  to  $288.63 
in  1920,  and  the  per-capita  annual  interest  charge 
from  $0.24  to  $9.55.  The  revenues  to  meet  these  in- 
terest   charges,    sinking-fund    accounts,    and    current 
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expenses    for    government  maintenance  and  operation 
are  now  practically  all  derived  from  taxation,  a  crush- 
ing load  for  our  people  and  industry   to  carry  under 
conditions. 

Expediting  Development  of  Latent 
Resources  Essential 

Attention  may  well  be  directed  to  the  public  lands 
with  a  view  to  expediting  their  development  and  thereby 
increasing  the  direct  revenue  to  the  Government. 
Exclusive  of  public  domain  set  aside  for  national  parks, 
national  monuments,  Indian  reservations,  Carey  Act 
withdrawals,  and  the  Territory  of  Alaska,  there  are 
200.300,000  acres  of  unappropriated  land  and  154,- 
142.000  acres  of  forest  reserve  still  owned  by  the 
Government.  This  total  of  354,442,000  acres  repre- 
sents about  one-fifth  the  area  of  the  United  States, 
and  is  more  than  eight  times  as  great  as  the  area  of 
the  New  England  States  and  nearly  double  the  area 
of  the  thirteen  original  states  of  the  Union. 

Alaska,  practically  all  public  domain,  is  in  area  about 
one-fifth  that  of  the  United  States.  There  is  in  public 
lands,  therefore,  an  area  equal  to  40  per  cent  of  that 
of  all  of  the  states  in  the  Union,  rich  in  agricultural, 
stock  raising,  timber  and  hydro-electrical  power  re- 
sources, coal,  oil,  copper,  lead,  zinc,  gold,  silver,  potash, 
phosphate,  and  many  other  minerals,  to  be  developed. 
These  unappropriated  public  lands  and  forest  reserves 
are  situated  in  thirty-three  states  and  in  the  Territory7 
of  Alaska,  which  indicates  how  broadly  they  are  dis- 
tributed. Any  program  to  assist  the  discovery,  explora- 
tion, and  development  of  these  resources  will  benefit  not 
only  the  Government  but  also  the  many  states  in  which 
the  lands  are  situated. 

President  Harding,  in  his  address  to  the  Congress  of 
Dec.  6,  1921,  made  the  following  reference  to  the 
public  domain,  indicating  how  seriously  he  considers 
the  necessity  for  expediting  the  development  of  these 
natural  resources: 

"Under  what  is  known  as  the  coal  and  gas  lease  law, 
applicable  also  to  deposits  of  phosphates  and  other  minerals 
on  the  public  domain,  leases  are  now  being  made  on  the 
royalty  basis,  and  are  producing  large  revenues  to  the 
Government.  Under  this  legislation,  10  per  cent  of  all 
royalties  are  to  be  paid  directly  to  the  Federal  Treasury, 
and,  of  the  remainder,  50  per  cent  are  to  be  used  for 
reclamation  of  arid  lands  by  irrigation  and  40  per  cent 
are  to  be  paid  to  the  states  in  which  operations  are  located, 
to  be  used  by  them  for  school  and  road  purposes. 

"These  resources  are  so  vast,  and  the  development  is 
affording  so  reliable  a  basis  of  estimate,  that  the  Interior 
Department  expresses  the  belief  that  ultimately  the  present 
law  will  add  in  royalties  and  payments  to  the  treasuries 
of  the  Federal  Government  and  the  states  containing  these 
public  lands  a  total  of  $12,000,000,000.  This  means,  of 
course,  an  added  wealth  of  many  times  that  sum.  These 
prospects  seem  to  afford  every  justification  of  Government 
advances   in  reclamation  and  irrigation." 

A  general  conception  of  the  value  of  the  resources 
of  our  "national  estate"  may  be  gained  from  the  esti- 
mate, presented  in  the  recent  report  of  the  Secretary 
of  the  Interior,  of  a  minimum  ultimate  value  of 
$150,000,000,000.  Based  upon  the  mineral  and  oil 
leasing  laws,  the  eventual  revenue  derived  from  royal- 
ties in  the  development  of  the  mineral  resources  is 
estimated  at  $12,000,000,000.  In  this  estimate,  the 
realizable  value  of  the  timber,  agricultural,  and  hydro- 
electrical  resources  of  the  public  domain  is  not  included. 
The  estimated  value  here  presented  must  be  conserva- 
tive, because  it  does  not  take  into  account  the  value 


of  mineral  discoveries  yet  to  be  made  in  an  area  which 
so  Ear  has  only  been  superficially  prospected.  And 
no  one  can  estimate  the  additional  revenue  yield  that 
will  result  as  general  industrial  activity  expands,  as 
it  must,  with  the  creation  of  new  wealth. 

During  the  last  thirty  years,  the  population  of  the 
United  States  proper  increased  about  43,000,000.  One 
of  the  best  assurances  that  any  proposal  to  expedite 
the  exploration  and  development  of  the  resources  of 
our  public  lands  will  be  successful  is  the  future  in- 
crease in  our  population.  Not  only  will  man  power  be 
available  to  perform  this  work,  but  the  increased 
demand  for  the  products  of  the  soil  and  mines,  occa- 
sioned by  this  increased  population,  will  create  a  home 
market  to  absorb  the  increased  production.  In  fact, 
how  will  it  be  possible  to  satisfy  the  demands  of  the 
increased  population  unless  the  frontier  of  our  public 
domain  is  pushed  back  by  expansive  development,  mak- 
ing available  these  natural  resources? 

The  problem,  therefore,  is  not  only  a  matter  of 
lessening  the  tax  burden  by  otherwise  increasing  gov- 
ernmental revenue,  but  also  of  meeting  the  require- 
ments of  a  growing  and  progressive  nation.  The  wealth 
of  our  public  domain  is  chiefly  mineral.  As  the  total 
anticipated  income  to  be  derived  from  the  sale  of 
desert  and  semi-arid  lands,  grazing  lands,  and  grazing 
and  forage  lands  included  in  the  public  domain  outside 
of  the  national  forests,  and  grazing  lands,  timber,  and 
other  resources  included  in  the  national  forests,  is 
estimated  at  $1,310,000,000,  while  the  income  from 
royalties  to  be  derived  from  the  development  of  coal, 
oil,  oil  shale,  phosphate,  and  potash,  is  estimated  at 
$12,387,000,000,  it  is  apparent  that  the  problem  of 
realizing  upon  these  resources  is  almost  exclusively  one 
of  mineral  development. 

I  have  previously  shown  the  need  at  this  time  for  a 
Department  of  Mines  to  insure  the  progress  of  our 
going  industry  by  developing  operating  improvements 
as  world  competition  becomes  more  keen,  to  study  the 
subject  of  marketing  as  specifically  applied  to  the 
products  of  our  mines,  to  study  the  problems  of  the 
coal  industry  to  avert  public  suffering  when  the  ma- 
chinery of  production  and  distribution  for  any  reason 
breaks  down,  by  better  co-ordinating  the  present  gov- 
ernmental activities  in  the  mining  industry  to  render 
a  more  extensive  and  constructive  service,  and,  finally, 
in  providing  a  Secretary  of  Mines  as  a  member  of  the 
President's  Cabinet,  who  could  devote  his  time  ex- 
clusively to  the  solution  of  the  many  complex  problems 
confronting  the  mining  industry,  and  who  could  assume, 
on  behalf  of  the  administration,  the  responsibility  of 
all  matters  pertaining  to  mining.  I  wish  now  to  urge 
the  importance  of  creating  a  Department  of  Mines, 
that  the  development  of  our  "national  estate"  may 
be  expedited  as  an  effective  means  of  lessening  the 
tax  burden,  in  addition  to  other  advantages.  It  is 
well  known  that  the  present  tax  burden  is  exerting, 
and  will  continue  to  exert  regardless  of  the  system 
employed  for  its  levy,  a  repressive  influence  upon  in- 
dustry and  initiative.  The  development  of  revenue 
from  these  sources  of  new  production,  converting  as 
it  does  a  dormant  resource  into  an  active,  national 
asset,  is  a  constructive  enterprise. 

The  bill  which  I  have  introduced,  S.  1957,  which 
provides  for  the  creation  of  a  Department  of  Mines 
with  Cabinet  representation,  is  designed  to  accomplish 
the  best  results  in  the  development  of  the  mineral 
resources  of  our  country. 


January  21,  1922 
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Legislation  and  the  Mining  Industry 

What  National  and  State  Law-Making  Agencies  Have  Done  and  Can  Do  To  Benefit  or  Hamper 

Development  and  Prosperity  of  Mines     Need  of  Protection  for  the  Gold  Producer — 

Creation  of  Department  of  Mines  Warranted  by  Importance  of  Industry 

Ry  M.  C.  Rhodes 

ilrman  Committee  on  Mines  and  Mining, 
I  louse  "f  R<  i 

1  Ington,  D.  C 


WHEN  PRESIDENT  HARDING,  in  his  inau- 
gural address,  declared  for  more  business  in 
government  and  less  government  in  business, 
he  struck  a  high  chord  in  the  minds  of  the  American 
people.  The  President  evidently  meant  to  warn  Congress 
against  the  passage  of  such  laws  as  impose  hardships 
upon  the  individual  citizen  and  the  business  world,  and 
did  not  say  that  legislation  necessary  to  encourage  the 
basic  industries  of  the  country  was  not  justified. 

The  development  of  the  national  resources  of  the 
country  is  one  thing,  and  their  conservation  is  quite 
another.  We  often  hear  the  expression  that  our  re- 
sources are  unlimited,  but,  as  a  matter  of  fact,  they  are 
limited.  Therefore,  it  is  the  plain  duty  of  Congress  to 
safeguard  the  welfare  of  the  nation  by  aiding  the  eco- 
nomic development  of  our  mining  resources  and  their 
conservation,  because  the  supply  at  hand  must  serve 
both  present  and  future  generations.  Our  country  has 
grown  from  a  mere  handful  of  people,  in  the  thirteen 
original  colonies,  to  a  population  of  105,000,000  whose 
present  needs  far  exceed  those  of  the  past;  and  with 
an  ever-increasing  population,  the  wants  of  the  future 
will  correspondingly  multiply. 

What  legislation  can  do  for  the  mining  industry  in 
the  future  can  best  be  judged  by  what  it  has  been 
doing  in  the  past.  By  act  of  Congress,  the  Bureau  of 
Mines  was  established  in  1910  for  the  purpose  of  scien- 
tific research  and  experimental  work  in  mining  and 
metallurgy  and  to  reduce  the  number  of  mine  accidents 
by  aiding,  in  an  advisory  capacity,  the  mine  operators 
of  the  country  in  working  out  their  safety  problems. 
Coincident  with  this  every  state  in  the  Union  inter- 
ested in  either  coal  or  metal  mining,  and  not  then  hav- 
ing a  department  of  mining,  promptly  enacted  a  code  of 
mining  laws.  Through  the  operation  of  our  state  and 
Federal  mining  laws,  the  number  of  mine  accidents  in 
recent  years  has  greatly  diminished,  the  death  rate 
among  working  men  has  been  reduced,  working  condi- 
tions have  been  made  more  easy,  and  their  health  has 
been  improved. 

By  a  well-directed  system  of  instruction  and  education 
carried  on  by  the  Bureau  of  Mines,  workmen  and  oper- 
ators have  been  taught  how  to  avoid  accidents,  and  have 
been  brought  into  a  closer  relationship,  the  result  of 
which  has  had  a  large  influence  in  creating  the  nation- 
wide movement  in  all  industries  with  respect  to  greater 
human  safety.  There  were  fewer  fatalities  in  mine  ac- 
cidents in  the  United  States  in  1920  than  in  any  pre- 
vious year. 

The  United  States  Bureau  of  Mines  during  the  Great 
War  assisted  the  development  of  the  radium  industry 
in  the  United  States.  Prior  to  1914  no  radium  had  been 
produced  in  this  country,  and  up  to  that  time  we  had 
been  dependent  upon  Europe  for  our  supply.  In  1914, 
the  National  Radium  Institute  was  founded  by  Dr.  How- 
ard A.  Kelly,  of  Baltimore,  and  Dr.  James  Douglas,  of 


New  York  City.  The  Bureau  of  Mines  entered  into  a 
co-operative  agreement  with  the  National  Radium  In- 
stitute for  the  purpose  of  making  a  scientific  and  tech- 
nologic study  of  the  recovery  of  radium  from  carnotite 
ores.  Dr.  R.  B.  Moore,  of  the  Bureau  of  Mines,  took 
charge  of  the  work.  Up  to  that  time,  large  quantities 
of  radium  had  gone  to  waste  in  the  production  of 
metallic  vanadium  and  uranium  salts. 

A  plant  was  established  at  Denver,  leases  were  ob- 
tained upon  lands  in  Colorado,  containing  radium  ores, 
and  by  1916,  when  the  books  of  the  National  Radium 
Institute  were  closed  and  operations  discontinued,  8* 
gm.  of  radium  had  been  produced,  worth  today  over  one 
million  dollars.  The  Government's  share  of  the  amount 
recovered  was  2  gm.  Of  this  amount,  the  Bureau  of 
Standards  has  about  one-half  a  gram,  and  the  Bureau  of 
Mines  has  one-half  a  gram,  now  in  the  laboratory  of  the 
Mining  Experiment  Station  at  Reno,  Nev.,  where  fur- 
ther experimental  work  is  being  carried  on  upon  radium 
and  other  complex  ores.  Of  the  remaining  amount,  the 
Bureau  of  Mines  loaned  about  one-half  a  gram  to  Dr. 
Howard  A.  Kelly,  of  Johns  Hopkins  University,  and  one- 
half  a  gram  to  the  Memorial  Hospital,  of  New  York  City. 

Up  to  Jan.  1,  1921,  115  gm.  of  radium  was  the  total 
amount  produced  in  this  country.  As  a  result  of  the 
impetus  given  the  radium  industry  through  the  new 
discoveries  made  by  the  Bureau  of  Mines,  and  the  dis- 
semination of  the  information  thus  obtained  by  the  pub- 
lication of  certain  bulletins  on  the  subject,  private  en- 
terprise became  interested  in  the  matter,  and  today 
American  manufacturers  are  producing  ample  radium  to 
meet  our  requirements.  In  fact,  the  United  States  is 
producing  more  radium  than  all  the  rest  of  the  world. 

Oil-Shale  Investigations 

Another  example  of  what  legislation  can  do  for  the 
mining  industry  is  shown  in  the  experimental  wrork  now 
being  carried  on  for  the  recovery  of  oil  from  shale  and 
the  elimination  of  waste  in  the  handling  of  petroleum 
and  its  products  by  the  use  of  scientific  methods.  Oil 
experts  are  of  the  opinion  that  our  reserves  of  petro- 
leum will  be  exhausted  within  the  next  twenty-five  years. 
If  this  becomes  true,  we  will  be  forced  to  look  to  other 
sources  for  our  supply.  It  has  been  determined  that 
shale  oil  can  be  successfully  recovered  from  the  Colo- 
rado and  Utah  shale  at  an  approximate  cost  of  $3.50  per 
bbl.  Geologists  are  agreed  that  large  deposits  of  oil 
shale  are  situated  in  Colorado  and  Utah.  Oil  experts 
hold  that  the  potential  supply  of  shale  oil  exceeds  the 
supply  of  petroleum.  If  this  is  a  correct  view,  the  only 
remaining  question  to  be  considered  is  how  to  bring  the 
price  of  production  down  to  a  reasonable  figure. 

It  is  true,  from  a  practical  standpoint,  that  no  mar- 
ket can  be  found  in  this  country  for  shale  oil  at  $3.50 
per  bbl.  so  long  as  petroleum  can  be  obtained  at  $1.50 
per  bbl.,  or  at  any  other  price  below  the  cost  of  pro- 
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ducing  oil  from  shale.  However,  Scotland  has  produced 
shale  oil  for  seventy  years,  and  is  producing  it  today,  at 
a  cost  of  about  ?4  per  bbl.  None  is  produced  for  ex- 
port, the  entire  amount  being  used  for  domestic  pur- 
Experiments  are  now  being  made  for  the  recovery  of 
oil  from  sand.  tar.  and  asphalt  in  the  hope  that,  as  the 
supply  of  petroleum  is  depleted,  a  process  may  be 
worked  out  by  which  oil  may  be  recovered  not  only  from 
shale  but  from  these  other  sources.  It  is  thought  that 
the  possibilities  for  the  recovery  of  oil  from  oil  sands 
are  equal  to  the  possibilities  of  recovering  oil  from  oil 
shale. 

Under  the  operation  of  the  recently  enacted  oil-leas- 
ing law,  the  Government  has  provided  a  force  of  expert 
oil  men  to  take  charge  of  the  oil-leasing  stations  in 
Colorado,  Wyoming.  California,  Oklahoma,  Texas,  and 
Louisiana.  These  men  go  into  the  field  and  assist,  in  an 
advisory  capacity,  the  more  inexperienced  operators  in 
the  bringing  in  of  oil  wells,  so  as  to  avoid  as  much 
waste  as  possible.  The  oil  operators,  like  the  coal  and 
metal-mine  operators,  welcome  the  assistance  the  Gov- 
ernment is  rendering  in  this  respect. 

Another  instance  of  what  legislation  has  done  for  the 
mining  industry  is  in  the  operation  of  the  Pittman  Act, 
which  became  effective  April  23,  1918.  Under  this  act, 
the  Secretary  of  the  Treasury  is  authorized,  through 
the  Director  of  the  Mint,  to  purchase  silver  produced  by 
the  silver  mines  in  the  United  States  at  the  fixed  price 
of  $1  per  oz.  delivered  at  the  mint,  either  in  New  York, 
Philadelphia,  or  San  Francisco.  Though  the  American 
silver  miner  has  not  received  less  than  $1  per  oz.  for 
his  silver  since  the  passage  of  this  law,  foreign  silver 
since  April  23,  1918,  has  sold  for  less  than  50c.  per  oz. 
Had  it  not  been  for  the  existence  of  this  legislation, 
American  silver  would  possibly  have  gorte  as  low  as  50c. 
per  oz.,  and  this  would  have  resulted  in  closing  prac- 
tically all  the  silver  mines  in  the  United  States  in  1919. 
The  effect  of  closing  the  silver  mines  would  not  only 
have  thrown  thousands  of  men  out  of  employment,  but 
would  have  also  reduced  the  gold  supply,  as  there  is  a 
recoverable  amount  of  gold  in  many  silver  ores. 

Briefly  stated,  legislation  is  conserving  our  forests, 
reclaiming  arid  lands,  propagating  rare  seeds  and  plants, 
stimulating  industry,  and  making  life  worth  while. 

So  much  for  what  legislation  has  done.  Now,  let  us 
turn  to  what  legislation  can  do  for  the  mining  industry. 
On  account  of  the  alarming  reduction  in  our  annual 
output  of  gold  since  1915,  there  has  arisen  a  demand  in 
some  quarters  for  legislation  to  increase  the  price  of 
gold.  The  total  gold  production  in  the  United  States  in 
1920  was  50  per  cent  less  than  the  1915  production.  Our 
1920  production  was  2,395,000  oz.,  being  a  reduction  of 
$10,000,000  over  the  preceding  year,  and  if  it  had  not 
been  for  the  abnormal  importation  of  gold  into  the 
United  States  during  the  last  three  years,  our  gold  re- 
serve would  have  been  reduced  to  the  danger  point. 

During  the  recent  period  of  high  prices  gold  was  the 
only  commodity  that  did  not  advance  in  value,  though 
the  price  of  labor  and  material  increased  from  two-  to 
four-fold.  In  fact,  every  factor  entering  into  the  cost 
of  producing  gold  increased,  the  price  of  gold  remaining 
fixed  at  $20.67  per  oz.  Many  Western  gold-mining  oper- 
ators assert  that  on  account  of  this  fact  they  have  been 
compelled  to  close  their  mines  permanently.  This  situ- 
ation gave  rise  to  the  introduction  of  the  McFadden  Bill, 
proposing  an  excise  tax  of  50c.  per  dwt.  for  a  period  of 
five  years  upon  all  gold  going  into  the  fine  arts. 


The  Treasury  Department  does  not  look  with  favor 
upon  the  proposed  legislation,  upon  the  ground  that  the 
effect  would  be  to  disturb  the  gold  standard  by  raising 
the  price  of  gold  from  $20.67  to  $30.67  per  oz.  Friends 
of  the  bill  contend  that  the  legislation  is  justified  as  a 
temporary  measure,  at  least,  to  revive  the  languishing 
condition  of  the  gold-mining  industry.  Recent  reports 
from  California,  Alaska,  Colorado,  South  Dakota,  Mon- 
tana, and  Arizona  indicate  the  industry  urgently  needs 
rehabilitation.  Unless  there  is  a  decline  in  the  cost 
of  producing  gold,  it  will  be  necessary  in  the  near 
future  to  enact  legislation  of  some  kind  in  behalf  of  the 
gold-mining  industry. 

Gold  mining  is  not  a  casual  industry,  and  cannot  be 
intermittently  suspended  and  resumed  without  serious 
interference  with  production.  It  is  a  well-known  fact 
that  the  high-grade  gold-ore  reserves  are  being  rapidly 
exhausted,  and  unless  science  can  open  the  way  by  which 
the  gold  content  of  low-grade  ores  can  be  successfully 
recovered,  the  time  is  near  at  hand  when  Jegislation 
must  be  enacted  to  relieve  the  unfavorable  condition  of 
the  industry. 

Those  who  oppose  change  in  the  existing  law  should 
be  reminded  that  the  downfall  of  empires  and  republics 
in  the  past  has  been  brought  about  by  failure  to  meet 
new  conditions.  The  virility  of  this  Republic  lies  in 
its  ability  to  meet  by  legislation  the  new  and  ever- 
changing  industrial  and  economic  conditions.  The  de- 
crees of  ancient  Venice  were  considered  irreversible. 
One  writer  in  speaking  of  the  laws  of  the  Medes  and 
Persians  in  their  day  said,  "They  altereth  not,  neither 
do  they  change."  That  condition  does  not  exist  in  our 
Republic.  Our  growth  and  development  have  been 
brought  about  by  the  law  of  evolution.  Growth,  de- 
velopment, and  expansion  are  made  possible  by  the  law 
of  healthy  change. 

Another  question  related  to  the  proposed  gold  bonus 
legislation  should  also  be  mentioned.  Under  existing 
law,  there  is  nothing  to  prevent  the  destruction  of  gold 
coin  for  use  in  the  arts.  In  1919,  $80,337,600  worth  of 
gold  coin  and  bullion  were  sold  by  the  United  States 
mint  for  use  in  the  arts,  of  which  $3,500,000  consisted 
of  gold  coins  of  various  denominations.  In  other  words, 
five-,  ten-,  and  twenty-dollar  gold  pieces  were  actually 
melted  up  and  destroyed.  It  is  estimated  that  at  least 
$8,000,000  in  gold  coins  were  thus  destroyed  in  1920. 

Another  important  fact  in  connection  with  the  use  of 
gold  in  the  arts  is  that  the  gold  production  in  this  coun- 
try in  1919  was  $21,848,000  less  than  the  amount  con- 
sumed in  the  arts  and  manufactures  in  that  year.  Con- 
gress has  no  right  to  prevent  by  law  the  use  of  commer- 
cial gold  in  jewelry  and  industry,  but  Congress  should 
prevent  the  destruction  of  gold  coins  for  such  purposes, 
and  legislation  to  accomplish  this  is  before  that  body. 

Last  but  not  least,  in  the  consideration  of  legislation 
necessary  to  stimulate  the  mining  industry,  is  the  crea- 
tion of  a  new  executive  department  to  be  known  as  the 
Department  of  Mines.  It  is  entirely  inconsistent  with 
the  importance  of  the  mining  industry,  in  the  light  of 
its  contribution  to  our  whole  economic  structure,  to 
relegate  the  indispensable  function  of  government  (as 
is  true  today  with  the  Bureau  of  Mines )  to  a  small  de- 
partment in  a  secondary  Cabinet  office.  Our  total  output 
of  mineral  wealth  in  1920  was  $6,707,000,000.  With 
one-half  of  the  world's  output  of  coal,  iron,  and  steel, 
and  of  many  other  mineral  and  metal  products,  are  we 
not  entitled  to  a  Department  of  Mines  in  the  President's 
Cabinet? 
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A  Quiet  Circumspection 

WE  LOOK  BACK  over  the  most  lethargic  year  in 
mining  which  we  have  seen  in  our  generation. 
The  reaction  from  the  stimulus  of  the  World  War  has 
rested  heavy  upon  us;  and  the  convalesence  of  the 
world  has  been  as  slow  as  the  devastating  fever  was 
sudden  and  fierce.  We  recall  what  Hoover  said  re- 
cently in  Washington,  that  Europe  was  doing  about 
as  well  as  a  wounded  man  could  be  expected  to  do; 
and  that  he  believed  that  legislation  and  governments 
should  apply  disinfectants,  and  leave  the  patient 
alone;  that  it  was  no  time  to  apply  poultices.  What 
Hoover  said  of  Europe  applies  pretty  well  to  the 
United  States;  and  we  need  to  be  treated  gently  and 
left  alone  as  to  legislation,  rather  than  that  a  stimu- 
lation should  be  attempted,  to  set  up  an  artificial 
strength  which  the  patient  is  not  yet  able  to  maintain. 
Many  of  our  troubles  have  been  legislative  troubles; 
but  one  of  them,  the  excess-profits  tax,  has  happily 
been  recently  abolished. 

Undoubtedly  we  are  one  year  nearer  the  resumption 
of  mining  activity  than  we  were  at  the  time  of  our 
last  New  Year's  number,  yet  the  rise  of  the  curve, 
though  unmistakable,  has  not  yet  been  striking. 
Copper,  lead  and  foreign  silver  stand  at  about  the 
same  prices  as  a  year  ago,  and  zinc  is  decidedly 
lower.  The  lesser  mining  industries  are  sleeping  a? 
soundly  now  as  they  were  then.  Only  the  gold  in- 
dustry has  worked  into  a  decidedly  improved  position, 
on  account  of  the  constant  lowering  in  cost  of  sup- 
plies and  labor.  For  the  moment,  gold  mining  should 
absorb  all  our  surplus  mining  activity.  Gold  properties 
should  be  purchasable  at  reasonable  terms,  and  opera- 
tion should  show  a  steadily  increasing  profit.  Though 
this  is  true  of  the  gold  mines  of  the  United  States, 
which  suffered  most  during  the  war,  the  rise  in  dollar 
value  of  the  pound  sterling,  from  3.53  to  4.20,  has  wiped 
out  a  considerable  part  of  the  "premium"  enjoyed  by 
the  South  African  mines,  whose  prosperity  has  dwindled 
accordingly.  Also,  the  rise  in  Canadian  exchange, 
from  a  discount  of  Canadian  currency  over  United 
States  currency  of  17  per  cent  discount  to  4  per  cent 
discount,  nearly  wiped  out  whatever  advantage  Cana- 
dian gold  mines  possessed  a  year  ago,  in  selling  their 
gold  in  the  United  States. 

In  the  copper  situation,  it  is  probable  that  much  of 
the  scrap  which  came  from  the  wreckage  of  war,  and 
which  so  paralyzed  the  market  for  new  copper,  has 
been  absorbed.  Yet,  despite  the  shutdown  of  a  large 
portion  of  the  producing  mines,  the  copper  stocks 
have  been  by  no  means  used  up;  and  some  of  the 
operating  mines,  like  Chile  Copper,  have  been  keeping 
on  at  a  loss.  The  fact  is  that  the  consumption  of  all 
sorts  of  metals  and  minerals  is  moving  back  very 
slowly  indeed  toward  healthy  conditions.  For  ex- 
ample, the  stocks  of  tungsten  now  in  the  country,  ac- 
cumulated during  the  later  days  of  the  war,  will  last 
the  country  at  the  present  rate  of  consumption  for 
three  years,  without  further  domestic  production  or 
import.    Of  little  use,  then,  to  worry  about  legislation 


regarding  tungsten  mining.     And  this  is  typical  o 
general  conditions. 

Resumption  in  building  activity  is  very  slow;  the 
housing  shortage  has  not  been  remedied.  The  rail- 
roads are  still  doing  a  very  slack  business.  Time 
hard  with  the  farmers,  for  the  prices  of  food  supplier 
have  fallen;  hence  there  is  altogether  little  buying 
power.  Industries  which  are  an  index  of  prosperity, 
like  the  automotive  industries,  are  having  fairlj 
periods  of  adjustment. 

Yet  the  general  symptoms  are  those  of  progressive 
recovery.  Not  only  have  the  exchanges  of  Great 
Britain  and  Canada  moved  in  the  direction  of  parity, 
but  the  French  franc,  whch  was  worth  only  5.8  cent- 
a  year  ago,  has  advanced  to  8  cents;  and  Italian  lire 
have  risen  from  3.40  to  4.20.  Thus  the  solvent 
European  nations  are  recovering.  On  the  other  hand, 
the  mark  has  dropped  from  1.30  cents  to  0.53  cent', 
emphasizing  the  progress  of  the  bankrupt  European 
nations  toward  the  inevitable  reorganization.  The 
forthcoming  European  economic  conference  should 
help  this.  Despite  her  further  depreciated  currency. 
German  trade  has  increased,  and  in  1921  she  bought 
three  times  as  much  copper  from  us  as  she  did  in 
1920. 

The  Limitation  of  Arms  Conference  has  accom- 
plished a  good  deal  toward  the  securing  of  that  future 
peace  which  is  the  prime  requisite  toward  prosperity . 
and  we  may  look  forward  to  a  period  of  peace  both 
with  Asia  and  Europe.  The  solidarity  of  the  United 
States  and  Great  Britain  evidenced  by  the  Conference 
was  one  of  the  most  satisfactory  signs.  At  the  same 
time,  political  turmoil  is  not  yet  at  an  end,  especially 
for  Great  Britain,  as  evidenced  by  Ireland,  India  and 
Egypt. 

The  buying  power  of  the  world  has  been  paralyzed 
by  taxes  which  have  been  imposed  to  meet  the  cost  of 
war.  One  cannot  spend  a  dollar  for  taxes  and  also 
spend  it  for  commodities.  And  a  large  part  of  these 
taxes  go  to  meet  the  interest  on  debts  incurred  in  the 
war;  and  the  repudiation  or  failure  to  meet  national 
debts,  such  as  those  of  Russia  and  Mexico,  has  more 
or  less  permanently  engulfed  large  portions  of  the 
world's  productive  capital.  The  Limitation  of  Arms 
Conference  promises  us  the  first  step  in  the  direction 
of  a  cessation  of  tax  increase;  we  even  have  in  our 
new  tax  law  some  marked  decreases.  In  the  end,  we 
must  ascribe  taxation  as  the  main  malady  of  the  country 
and  the  world.  Reduction  of  taxes  will  bring  us 
prosperity;  not  the  imposition  of  tariffs,  which  in  the 
endeavor  to  stimulate  one  industry  will  impose  on  all 
the  rest  that  added  taxation  which  paralyzes  all  in- 
dustry and  shrinks  buying  power. 

The  tax  on  incomes  has  been  slightly  abated,  yet 
not  enough  to  let  loose  capital  in  normal  amounts 
from  business  enterprises;  and  the  colossal  blunder 
of  tax-exempt  securities  forces  that  capital  disaster, 
the  growth  of  a  class  who  live  on  their  interest,  but 
do  not  risk  their  capital  in  productive  enterprises — ■ 
a  class  the  development  of  which  is  not  normal  to  the 
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American  spirit.  Piecemeal  legislation,  such  as  the 
ption  from  income  tax  of  money  invested  in  mort- 
-.  as  in  Massachusetts,  has  feebly  endeavored  to 
right  against  this  condition.  The  new  Federal  tax  law 
removes  the  excess-profits  tax;  but  there  were  no 
longer  excess  profits  of  importance  to  collect. 

There  is  only  one  gospel  for  the  world,  one  formula 
for  prosperity :  Peace,  good  will,  work,  production, 
thrift,    simplicity.      All    this    will    make    business,    con- 


sumption, the  opening  of  mines,  and  good  prices  for 
metals  and  minerals.  And  the  maintenance  of  navies 
and  armies,  the  general  striving  to  escape  effective 
and  productive  work,  the  congestion  of  population 
into  the  cities,  extravagance,  the  lack  of  thrifty  habit, 
greed,  class  strife,  will  make  toward  poor  business, 
little  general  consumption,  the  paralysis  of  the  de- 
mands for  metals,  and  low  prices  for  all  produced 
commodities. 


The  Moment  Position  of  the  Mining  Industry 

Resumption  at  Butte  Promising — Wages  and  Supply  Costs 
Dropping     Labor  Sufficient  and  Quiet — Freight  Rates  High 
Gold  and  Silver  Camps  Active — Lead-Zinc  Districts  Busier 
By  A.  H.  Hubbell 

News    Editor,    Engineering  and  Mining  Journal 


THE  OUTLOOK  for  the  metal  mining  industry  is 
certainly  more  cheering  than  it  was  a  year  ago. 
Optimism  expressed  then  had  a  hollow  sound, 
more  often  than  otherwise  the  wish  being  father  to  the 
thought.  It  was  prophesied  that  fall  would  see  a  de- 
cided improvement  in  copper  operations.  This  not  ma- 
terializing, the  date  was  set  ahead  to  spring,  and  now 
apparently  the  revised  prophesies  are  in  a  way  of  being 
fulfilled.  The  resumption  of  work,  even  on  a  limited 
scale,  at  Butte,  and  that  just  announced  to  take  place 
April  1  in  northern  Michigan,  indicates  that  the  opera- 
ting corner  has  been  definitely  turned,  just  as  the  corner 
in  price  was  turned  in  August.  Hence  present  optimism 
appears  well  founded,  though  a  recovery  to  normal  will 
probably  be  a  much  slower  process  than  many  anticipate. 
Fortunately  for  those  whose  well-being  depends 
largely  on  the  mining  industry,  the  long  period  of  de- 
pression in  the  copper  camps  has  not  been  paralleled 
by  as  marked  a  depression  at  the  same  time  in  localities 
where  some  of  the  other  metals  are  produced,  parti- 
cularly gold  and  silver.  Those  engaged  in  iron  mining 
have  been  hard  hit,  and  still  are,  particularly  on  the 
northern  ranges,  though  even  they  have  been  more  for- 
tunate than  those  who  ordinarily  live  by  mining  copper. 
At  the  present  time,  there  is  considerable  activity  in 
most  of  the  important  districts  of  the  country,  except 
the  copper  camps  and  the  Lake  Superior  iron  country. 
Likewise  in  northern  Ontario.  Costs  are  still  high, 
though  they  are  improving,  as  wages  decline  with  prices 
of  supplies.  High  freight  rates  are  in  general  a  cause  of 
complaint,  and  are  acting  as  a  decided  deterrent  to  pro- 
duction, though  with  base  metals  this  is  not  an  unmixed 
evil.  Inadequate  smelting  facilities  are  another  source 
of  discontent,  particularly  in  Colorado. 

From  the  operator's  point  of  view  the  labor  situation 
is  good.  That  is  to  say,  in  most  localities  at  least  enough 
workmen  are  available  for  the  operations,  and  the  men 
appear  to  be  of  docile  temperament.  The  agitator  has 
practically  disappeared,  though  it  is  too  much  to  expect 
that  he  is  gone  for  good.  The  year  just  ended  has 
been  notably  free  from  disturbances  such  as  those  of 
1919,  in  which  year  no  less  than  twenty  strikes  occurred 
in  as  many  different  mining  communities.  The  strike 
at  Tonopah  which  began  in  April,  and  that  at  the 
Premier  were  the  only  ones  of  any  moment,  and  at  pres- 
ent every  camp  is  quiet. 

Unemployment,  a  bogey  reared  a  few  months  ago, 
has  proved  devoid  of  sensational  features,  so  much  so 


that  it  is  easy  at  a  distance  to  deny  its  existence.  There 
have  been  however,  and  are,  many  men  out  of  work 
or  receiving  only  a  fraction  of  their  ordinary  income, 
particularly  in  the  Lake  Superior  district  and  in  Mon- 
tana, though  community  pride  as  well  as  personal  pride 
does  not  like  to  advertise  the  fact.  In  some  camps, 
especially  in  the  Southwest,  many  have  left  with  their 
families  for  other  districts,  often  at  a  distance,  a  fact 
that  must  needs  be  considered  when  time  permits  re- 
sumption. In  sections  adjacent  to  farming  communi- 
ties, a  labor  surplus  is  not  readily  noticeable  even  in 
winter. 

Wage  scales  in  districts  where  curtailment  is  marked 
are  largely  nominal  and  tell  nothing  as  to  the  income  of 
the  miner,  owing  to  part-time  or  split-shift  operation. 
In  general,  even  in  districts  that  are  fairly  active,  wages 
are  lower  than  a  year  ago.  Utah  operators  followed  a 
25c.  decrease  on  April  1  by  another  of  50c.  on  Jan.  1. 
In  the  Coeur  d'Alenes,  a  cut  of  $1.25  to  $1  was  made  last 
January.  New  Mexico  mines  announced  a  new  and 
lower  scale.  Likewise  in  Colorado  a  general  cut  from 
$4.50  to  $4  was  made,  and  it  was  the  decrease  from 
$6  to  $5.25  at  Tonopah  and  Divide  last  April  that  was 
the  principal  cause  of  the  strike  there.  The  scale  was 
lowered  at  Grass  Valley  early  in  the  summer  and  many 
other  like  reductions  can  be  cited.  To  some  extent  this 
situation  has  been  eased  by  a  decrease  in  the  cost  of 
living,  though  this  has  lagged  behind  wages  in  falling. 
as  might  have  been  expected. 

Supplies  cost  less  on  the  average,  Dun's  index  num- 
ber of  commodity  prices  being  $164,444  on  Jan.  1,  as 
against  $247,394  on  Jan.  1,  1919;  $198,609  on  Jan.  1, 
1921,  and  $159,833  on  July  1  last,  which  was  the  low 
point  of  the  past  year,  since  when  prices  have  advanced 
slightly.  The  cost  of  powder  still  seems  unduly  high 
to  some  operators. 

Although  freight  rates  are  still  regarded  as  hamper- 
ing operations,  the  situation  is  easier  in  some  localities 
than  it  was  a  year  ago.  The  Utah  Public  Utilities  Com- 
mission has  exempted  shippers  within  the  state  from 
paying  the  25  per  cent  increase  that  became  effective 
throughout  the  country  on  Aug.  26,  1920.  Lower  rates 
have  been  allowed  on  ore  shipped  to  the  Bunker  Hill,  East 
Helena  and  Northport  smelters  and  between  the  Plumas 
County  copper  districts,  in  California,  and  the  Thompson 
smelter  in  Nevada,  which  has  not  yet  resumed.  The  El 
Paso  &  Southwestern  R.R.  has  made  reductions  on  ores 
shipped  to  El  Paso  and  Douglas.    Likewise,  rates  have 
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been  lowered  on  bullion  between  Western  points  and  the 
Atlantic  seaboard,  this  probably  as  a  result  of  shipments 
having  been  made  via  Panama.  Other  reductions  have 
been  made  and  still  others  are  asked  for  or  anticipated. 
Numerous  shutdowns  resulted  directly  from  the  ad- 
vances in  rates.  In  some  cases  whole  districts  were 
paralyzed;  so  much  so  that  the  railroads  themselves 
suffered  more  than  they  gained.  Likewise  the  smelters 
were  affected.  As  rates  improve,  therefore,  it  is  ex- 
pected that  this  process  will  reverse  itself.  But  much 
remains  to  be  done. 

Thus  the  general  situation  of  the  mining  industry  is 
promising.  Business  maj  be  bad  in  spots,  but  sentiment 
is  good.  A  survey  of  conditions  in  the  various  major 
districts  tends  to  strengthen  this  belief.  We  make  an 
exception  in  respect  to  the  copper  camps  outside  of  the 
Butte  district,  to  which  reference  has  already  been 
made;  for  truly  there  is  little  activity  here  to  point  out. 
The  so-called  "porphyries,"  meaning  the  Ray  Consol- 
idated, Chino,  Utah,  and  Nevada  Consolidated  compa- 
nies, are  doing  little  except  keeping  their  mills  in 
running  order.  An  official  of  the  Utah  company  re- 
cently said  rather  vaguely  that  his  company  might  re- 
sume April  1.  In  the  Southwest,  the  copper  camps  are 
shut  down  save  for  the  New  Cornelia  and  Miami  com- 
panies, which  are  producing  at  the  approximate  rate 
of  2,200,000  and  4,500,000  lb.  per  month  respectively, 
and  the  Superior  &  Boston,  which  recently  resumed. 
The  International  smelter  is  running  a  furnace  on  Miami 
concentrates.  The  other  important  companies  now  shut 
down  are  ready  to  resume  when  market  conditions  war- 
rant, though  it  will  take  time  to  build  up  forces. 

In  California,  the  Shasta  copper  belt  is  dead.  The 
Plumas  County  district  is  active,  the  Engels  company, 
which  is  the  most  important  operation,  producing  stead- 
ily. Granby,  in  British  Columbia,  is  making  an  excel- 
lent showing.  In  the  two  important  copper-producing 
sections  of  the  East,  namely  northern  Michigan  and  the 
Ducktown  district  of  Tennessee,  the  former  is  producing 
refined  copper  to  about  a  third  of  its  normal  output. 
Copper  stocks  awaiting  shipment  there  are  dwindling, 
and  Calumet  &  Hecla,  Ahmeek.  Allouez  and  Isle  Royale 
will  resume  production  at  about  half  normal  on  April  1. 
The  two  producers  of  the  Ducktown  district  are  both 
operating,  one  of  them,  the  Ducktown  Sulphur  Copper 
&  Iron  Co.,  at  full  capacity,  the  other  curtailed. 

It  sounds  like  working  a  worn-out  pleasantry  overtime 
to  say  that  silver  remains  the  bright  spot  in  the  metal- 
mining  field.  Had  it  not  been  for  the  Pittman  Act, 
conditions  in  the  last  two  years  would  surely  have  been 
much  worse.  This,  of  course,  applies  to  the  camps 
within  our  borders.  Canada  has  been  less  fortunate, 
though  the  improvement  in  the  price  of  foreign  silver 
has  made  producers  in  Cobalt  and  in  the  districts  of 
British  Columbia  more  optimistic.  At  present 
production  is  about  normal  at  Cobalt.  Conditions 
have  been  bad  in  British  Columbia,  but  are  looking 
better,  now  that  the  Trail  smelter  will  settle  promptly 
for  custom  shipments. 

Utah  remains  the  leading  silver  producer  of  the 
country.  Park  City  and  the  Tintic  district,  centering 
at  Eureka,  are  maintaining  a  steady  production  that  is 
approximately  normal,  sometimes  above  and  sometimes 
below.  Bingham  is  producing  lead  ore  of  milling  grade 
and  iron  sulphide  ore  for  fluxing  purposes,  the  output 
last  month  having  been  about  15,000  or  16,000  tons. 
The  Tooele  smelter  is  down,  but  the  other  three  in  the 


Salt  Lake  Vallej  are  running,  Midvale  and  Murraj  on 

lead,   and   the  one   at    Garfield,   tiormallj    B   Copper   plant, 

principalis  on  siliceous  jilvei 

Conditions    in    Nevada   are   considere 
Tonopah,  a  Bilver-gold  -  pro 

ducing  normally.     Developments  at  the  "boom"  camps 

of  Royston  and  Silver  Horn  are  promising        1 

district  has  suffered  severely  from  high  freight   i. 
but  is  looking  forward  to  some  relief,  reductions  to  be 
effective  soon  having  reci  the  Union 

1'acitic.  Following  a  hearing  at  Carson  City.  Develop- 
ment and  construction  work  of  importance  is  under 
way  at  Virginia  City  and  American  Flat.  The  Rands- 
burg  silver  district  in  California  has  been  active. 

When  one  discusses  silver  camps  he  soon  finds  himself 
talking  about  lead,  lead  naturally  leading  to  zinc,  be- 
cause  of  the  frequent  association  of  these  metals.  In 
the  Cceur  d'Alenes,  in  northern  Idaho,  normally  pro- 
ducing all  three  metals,  but  three  producers  are  active, 
the  Hecla,  the  Morning  (Federal),  and  the  Bunker  Hill 
&  Sullivan,  their  output  being  about  normal.  In  all 
about  2,500  are  employed  in  the  district,  with  few  idle. 
The  last-named  company  is  making  an  increased  pro- 
duction of  lead.  The  entrance  of  this  new  smelter  into 
the  northwestern  field,  as  a  competitor,  will  benefit  the 
small  producer.  Early  resumption  by  the  Tamarack  & 
Custer  and  the  Hercules  is  anticipated. 

The  Consolidated  smelter  at  Trail  is  handling  a  nor- 
mal tonnage,  mainly  from  the  company's  mines.  In  dis- 
tricts in  the  Pacific  Northwest,  other  than  those  noted, 
the  situation  is  quiet,  though  the  outlook  is  promising. 
Magnesite  mining  in  Washington  is  dormant.  The  Ta- 
coma  smelter  is  running  at  reduced  capacity  and  that  at 
Northport  is  shut  down. 

In  the  Joplin-Miami  lead-zinc  district,  about  sixty 
mines  are  operating,  against  half  that  number  a  few 
months  ago.  Production  is  about  7,500  tons  per  week. 
In  the  Wisconsin  zinc-lead  district,  there  is  said  to  be 
no  curtailment.  Five  producers  are  active;  also  a 
roaster,  an  acid  plant  and  an  oxide  plant.  In  the  south- 
east Missouri  lead  district,  operations  are  at  about  two- 
thirds  of  capacity,  with  production  tending  to  increase. 
The  gold  camps  of  Porcupine  and  Kirkland  Lake,  in 
Ontario,  are  scenes  of  great  activity.  The  Hollinger, 
at  Porcupine,  has  been  breaking  its  production  records 
and  would  doubtless  do  better  could  it  get  more  power. 
In  the  Black  Hills  of  South  Dakota,  the  Homestake  and 
Trojan  are  producing  at  capacity.  In  Colorado,  much 
exploration  and  development  work  is  under  way,  espe- 
cially in  Cripple  Creek  and  in  districts  where  gold  and 
silver  predominate.  Winter  conditions  have  hampered 
this  to  some  extent.  In  general,  conditions  are  better. 
In  California,  gold  mining  is  improving  at  lode,  drift, 
placer,  and  dredger  properties.  Grass  Valley,  Plymouth, 
Sutter  Creek,  Jackson  and  Melones  are  approaching 
normal,  and  there  is  some  activity  further  south. 

Nickel  production  in  the  Sudbury  district,  Ontario,  is 

limited  to  the  curtailed  output  of  the  Mond  company. 

The  past  season  has  been  the  worst  in  many  years  in 

the   Lake   Superior   iron   country.     Winter  conditions, 

when  operations  normally  slacken,  now  prevail. 

The  Birmingham  district,  in  Alabama,  appears  to  be 
getting  under  way  with  iron-making  conditions  steadily 
bettering.  The  largest  producer  there  is  running  at 
two-thirds  capacity.  Thirteen  stacks  in  the  district  are 
in  blast,  compared  with  five  six  months  ago.  All  things 
considered,  the  present  situation  warrants  optimism. 
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The  Outlook  for  Copper 

By  Joseph  Clendenin 

-    .Manager,  Guggenheim  Brothers,   New  York 

THE  OUTLOOK  for  copper  in  1922  and  for  years         W.  R.  Ingalls  has  computed  that  the  average  price 

to  come  is  distinctly  good,  in  so  far  as  consump-  of  14.95c.  per  lb.  received  for  copper  during  the  three 

tion   is  concerned,  for  consumption  is  bound  to  years    1911-1913  yielded   an   average   gross   return  of 

increase.     The  outcome  to  the  mining  companies,  for  about  3.85c.  per  lb.  of  copper.    This  would  result  in  an 

stixkholders  and  employees  alike,  depends  largely  and  aggregate  of  about  $45,500,000  on  the  average  annual 

primarily,  however,  on  the  rate  of  production  that  will  production  of  those  years.    According  to  the  last  census 

be  maintained,  for  that  will  affect  not  only  the  cost  of  about  $850,000,000  of  capital  was  invested  in  the  copper 

the  output  but  also  the  price  that  will  be  obtained  for  mines  of  the  United  States,  and  the  industry  employed 

it.     Table  I  gives  the  production  of  the  mines  of  the  about  50,000  persons  in  the  production  of  copper.    The 

United  States  in  the  three  years  immediately  preceding  annual  gross  return  of  $45,500,000,  estimated  by  Mr. 

the  war,  under  normal  conditions:  Ingalls,  is  small  in  comparison  with  the  investment  of 

TABi.E-i-MiNE  production  of  copper  in  the  capital  reported  by  the  census.    But,  be  things  as  they 

t/NiTED  stvtes.  1911,  i o 1 2.  lois  may,  the  pre-war  range  of  prices,  yielding  only  a  mod- 

Poun,ls  erate  return  to  the  industry  as  a  whole,  succeeded  in 

1911....  1,083.856,371  .     .     .     .  .,  ,        ,         ~.  .    ,        ,         ,     ., 

1.241,770,508       Average,  1.183,787,571  lb  maintaining  it   on   an   even  keel.     The   output   of   the 

••■     '■225.?35su  mines  kept  fairly  in  line  with  the  market,  and  on  the 

During  the  war,  worked  to  the  utmost  of  capacity,  the  basis  of   supply  and   demand   there   existed  a  general 

production  was  as  follows:  stability,  making  the  conditions  for  doing  business  com- 

1915 1,423.698.160     l  fortable  for  both  producers  and  consumers  and  affording 

!'922'555'903     [Average.  i,806.732,8i5ib.  steady  emplovment  to  all  the  workmen  attached  to  the 

1918 1.937.900.887     j  industry. 

Subsequent  to  the  war,  the  output   was  as   follows,  During  the  war  conditions  were  abnormal,  for  reasons 

but  in  1921,  for  the  last  nine  months  of  the  year,  the  that  I  need  not  explain,  and  since  the  war  conditions 

production  was  discontinued  by  all  but  a  few  mines:  have  been  continuously  abnormal.     In  the  first  place, 

:    uTwJf:^    Average,  985,. 52 163  ii,  producers  who  had  been  urged  to  strain  themselves  to 

1921  (approxim,  475,000,000  i  the  utmost  were  suddenly  deprived  of  all  governmental 

Imports  of  copper,  mainly  in  ore,  matte,  and  crude  buying,   but   were   not   able   immediately   to   check   the 

metal,  averaged  about  400,000,000  lb.  per  annum  prior  to  extraordinary  production  to  which  they  had  been  stimu- 

the  war.     Since  the  war  the  importation  has  been  as  lated.     In  the  next  place,  it  was  found  that  all  of  the 

follows:     1919.  429,387,594  lb.;    1920,   485,670,691   lb.;  Allied    governments    had    enormous    surplus    stocks    of 

1921   (approximately),  347,500,000  lb.  copper  of  their  own.     And   in   the  third  place,   scrap 

The  production  of  our  mines,  plus  our  imports,  gives  copper  was  salvaged  in  great  quantity.     The  economic 

substantially  our  total  supply.     The  disposition  of  this  ar*d  financial  conditions  of  Europe,  which  were  reflected 

is  showm  by  our  deliveries  of  copper,  foreign  and  domes-  ,n  the  grossly  depreciated  rates  of  exchange,  became 

tic.  which  during  the  four  years  previous  to  1915  and  the  so  disturbed  as  to  curtail  greatly  the  demand  for  copper 

three  years  subsequent  to  1918  is  shown  in  Table  II:  along  with  that  for  other  raw  materials.     Before  the 

TABLE    II-DELIVnRIi:s    OF    FOREIGN    AND    DOMESTIC  COFPER  WSr   W<3    USed   t0    eXP°rt    E    Httle    m0I"e    than    50    Per   Cent 

Year  Foreign.         Domestic,  Total  of  the  product  of  our  copper  refineries,  whereas  since 

7^233      72P6°7oob98,    ,50^2.4  thewarwehaveshippedabroadonlyabout30perce.it. 

766.396,452      825.064,841     1,591.461,293  Finallv,  we  began  to  experience  in  the  latter  part  of 

9'3  887.598.373         793.394,449      1.680.992  822  ,  n0rt    A.  ■?  ui  A  ■       4-  i    • 

1914 767,682.491       722,761.784    1,490,444,275  1920  the  inevitable  readjustment  in  our  own  economic 

Totals...  .  .     3.200,579,549    3,067,922.055    6,268.501.604  affairs,  which  continued  throughout  1921  and  early  in 

366,331.137  '  ..22W.758    Imo'sm'ms  the  latte1'  year  comPelled  the  closing  of  most   of  our 

l^lt'Al0    '.399,653,122    1,225,000.000  mines.     Notwithstanding  these  adversities,  which  have 

•921 560,000.000    665,000.000     1,225,000      .    ,    «,   ,  ,        .  ,   .     .,       ,  .    -  ., 

■ seriously  affected  everv   industry,   the  markets  of  the 

Totals 1,392,672,707      3,289,156.880      4,681.829  587  i  i  l  .  ,  ,  ,      j       ,,    ,,.  ,       ,  - 

■    ■ i;56ol609!863  world  have  not  only  absorbed  all  the  war  stocks  of  cop- 

The  range  of  prices,  monthly  averages,  and  the  aver-  per  held  by  the  several  governments  of  Europe,  but 

ages  for  the  years  are  given  in  Table  III-  also  tne-v  have  taken  deliveries  of  copper  from  the  United 

TABLE  II.  -PBICEJRANGE  AND  AVERAGE  COPPER  PRICE  f^f    &t    ^    ^'^  ^    ^    i'560'609'.^    lb.    during 

the  three  years   1919-1921,  compared  with  an  average 

cent*        Cem's      Sis'  of  1,567,125,401  lb.  during  the  four  vears  1911-1914. 

1911 13.552    11.989   12  376      rr,,-        ,   ■      ,,   ,   .       ,       -  ,. 

1912 17.508       14  084     i6  34i  I  his  record  shows  the  basic  soundness  of  the  copper 

14.' 49?      n'739     n5:602  industry.     Now  that  it  is  apparent  that  we  are  again 

2\l'l\l      13*88     17  456  approaching  the   normal   conditions  of   former  times. 

"2I  13.555       M.634     12502  with  the  accumulation  of  stocks  being  rapidly  absorbed 
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aa  a  consequence  of  the  curtailment,  the  reopening  of 
the  mines  will  soon  be  in  order,  and  there  will  be  excel- 
lent prospects  for  Belling  their  output. 

Our  American  copper  industry,  with  its  vasl  invest- 
ment of  capital,  providing  normally  56  per  cenl  of  the 

world's  supply,  and  in  normal  times  selling  aliout  50 
per  cenl  of  its  production  abroad,  is  of  course  entitled 
to  a  fair  margin  of  profit,  and  obviously  will  Ret  it. 

Economic  principles  decree  that  the  price  must  be  such 
as  will  induce  an  adequate  and  continuous  production. 
Although  the  price  improved  during  1914  and  at  the 
end  of  the  year  stood  at  about  14c.  per  lb.,  even  thai 
price,  prevailing  as  it  does  under  economic  conditions 
that  are  still  distorted,  is  materially  below  the  pre-war 
average  that  was  established  by  the  law  of  supply  and 
demand. 

The  demand  for  copper  is  destined  to  increase,  per- 
haps to  an  extent  beyond  our  present  rosiest  concep- 
tions, for  reasons  that  are  quite  conclusive.  The  great 
consumption  for  copper  is  in  the  electrical  industry, 
in  which  it  is  the  key  material.  In  pre-war  years  about 
54  per  cent  of  our  domestic  shipments  of  refined  copper 
was  in  the  form  of  wire  bars,  which  affords  a  rough  in- 
dex of  electrical  consumption;  but  not  the  total,  for  elec- 
trical work  uses  a  good  deal  of  copper  in  brass  and  other 
forms.  In  1921.  the  percentage  of  domestic  wire  bar 
shipments  was  67*. 

Now,  although  the  United  States  is  the  most  electrified 
country  of  the  World,  we  are  still  a  long  way  from  our 
limit  of  electrification.  Of  the  24,000,000  homes  of  the 
country,  only  about  one-third  have  been  wired  so  far. 
Yet  electric  lighting  is  a  relatively  old  branch  of  the 
electrical  industry.  New  branches  are  developing  all 
the  time  and  are  growing  swiftly.  For  example,  the 
value  of  laundry-machine  motors  manufactured  in  1912 
was  only  $7,000,000;  in  1920  it  was  $50,000,000.  But 
such  things,  important  though  they  be,  relate  only  to 
the  direct  increase  of  comfort  in  living.  Even  more  im- 
portant is  the  use  of  electricity  toward  increasing  effi- 
ciency in  production  and  transportation.  The  output  of 
the  central  generating  stations  of  the  country  increased 
from  16,782.000,000  kw-hr.  in  1914  to  45,678,000,000 
kw.-hr.  in  1920,  or  173  per  cent.  During  the  same 
period  the  annual  gross  revenue  increased  from 
$336,980,000  to  $882,750,000,  or  162  per  cent.  The  in- 
stalled rating  of  the  central  generating  plants  increased 
from  7,000,000  kw.  in  1914  to  13,750,000  kw.  on  Jan. 
1,  1921,  and  during  the  same  period  the  capital  invested 
in  the  light  and  power  industry  increased  from 
$2,706,000,000  to  $4,050,000,000. 

Our  railways  are  now  deficient  in  capacity.  They 
have  not  been  kept  up  with  the  increase  in  population. 
We  must  have  more  carrying  capacity.  But  instead  of 
providing  this  in  the  form  of  rails,  locomotives  and  cars, 
it  is  going  to  be  furnished  to  a  large  extent  in  the 
form  of  dynamos,  with  their  heavy  fields  and  armatures 
of  copper  wire,  and  of  transmission  lines  of  copper, 
which  will  carry  not  coal  but  its  energy,  and  will  do 
that  at  a  saving  of  75  per  cent,  according  to  the  U.  S. 
Geological  Survey. 

Exactly  the  same  things,  and  for  the  same  reasons, 
are  going  to  be  done  in  Europe,  which  at  present  is  far 
less  electrified  than  America,  but  yet  has  more  need  for 
it,  owing  to  its  relative  poverty  in  coal  supplies.  For- 
tunately, there  are  abundant  water  powers  in  Italy, 
France,  Switzerland,  and  Scandinavia,  which  are  the 
countries  that  are  poorest  in  coal.     While  I  have  been 


writing  tin      i  ii    [nternation  infer- 

Bitting    in    Paris,    tia     had    thii      ub  eel 
i  si,, n.     Thi 

from  twelve  c tries,  including  I  and 

Canada.     Electrii  itj    b     a    mean     "i    n  oving    railway 
trains  and  turning  the  wheels  of  indu 

cording  to  these  delegates.     The 
Americans  surprised  the  European  expert     when 
outlined  the  extern"  to  which  electricity  is  made  to  work 
for   the    American    people.      The    introduction    into 

American  home  of  such  labor-saving  devices  as  electrical 

stnves.  dish-washers,  laundry  machines,  - 

and  other  household  c  nveniences  amazed  many  of  the 

delegates  who  represented  countries  where 

tricity   has   nol    been   utilized  in  the  home  except    for 

supplying  light,  and  that  only  to  a  trifling  extent. 

In  Great  Britain  the  Northeastern  Railway  has  com- 
pleted plans  for  the  electrification  of  250  miles  of  its 
line,  and  a  start  will  soon  be  made  on  the  work,  provid- 
ing for  the  transmission  of  energy  developed  from  coal 
in  a  central  power  plant.  Besides  this  project,  Otl 
of  similar  nature  are  under  consideration,  and  in  sev- 
eral instances  are  beginning  to  take  concrete  form. 

Quickening  in  the  demand  for  such  purposes  is  already 
to  be  discerned  clearly.  Our  wire-drawers  are  aln 
reporting  good  business  and  increasing  demand.  Similar 
reports  come  to  us  from  Europe.  Germany  in  particular 
is  using  a  great  deal  of  copper,  and  its  mills  are  working 
night  and  day.  Germany  not  only  has  to  buy  and  manu- 
facture copper  for  the  improvement  of  its  national 
efficiency  and  for  the  production  of  wares  for  its  export 
trade,  but  also  it  has  to  replace  the  copper  that  it 
stripped  from  its  installations  during  the  war,  and  is 
in  fact  now  doing  so.  For  example,  the  yearly  require- 
ments for  locomotive  fire-box  plates  is  estimated  at 
90,000,000  lb.  Copper  is  necessary  for  this  purpose, 
owing  to  the  quality  of  the  coal  used  in  Germany,  and 
is  now  being  replaced  as  rapidly  as  possible.  Telephone 
and  telegraph  wires  of  copper  that  were  taken  down  are 
now  being  put  up  again.  In  the  Orient  there  is  not  only 
a  distinct  movement  toward  increased  electrification  in 
Japan,  but,  also,  China  is  requiring  a  good  deal  of 
copper  for  coinage  purposes. 

Besides  all  of  these  standard  uses,  strenuous  efforts 
are  being  made  to  extend  the  use  of  copper  for  building 
materials.  Among  other  things,  a  form  of  copper 
shingle  has  been  developed,  which  holds  out  good 
promises.  This  is  important  in  itself,  but  perhaps  the 
most  stimulating  development  will  be  the  general  atten- 
tion on  the  part  of  everybody  interested  in  the  copper 
industry  to  develop  new  uses  for  copper  and  expand  its 
uses  in  the  old  field.  Such  concerted  effort  cannot  fail 
to  be  fruitful. 

Up  to  the  advent  of  the  war  the  use  of  copper  was 
increasing  more  rapidly  than  the  increase  in  population, 
owing  to  its  possibilities  toward  elevating  the  scale  of 
living  of  the  people.  The  war  checked  this  by  demanding 
all  available  copper  for  military  purposes.  The  indus- 
trial world  is  therefore  in  the  position  of  going  back  to 
where  it  left  off  at  the  middle  of  1914  and  making  good 
the  requirements  that  there  would  naturally  have  been, 
but  which  had  to  be  postponed. 

The  war  produced  a  world-wide  economic  cataclysm, 
such  as  no  living  man  ever  experienced,  and  the  after- 
effects were  no  less  serious  than  the  causes  that  pro- 
duced them.  In  this  general  upset,  resulting  in  a  crisis 
of  eighteen  months'  duration,  it  was  inevitable  that  the 
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copper  industry  had  to  suffer,  but  the  situation  was  met 
courageously  by  the  producers:  and  it  is  clear  now  that 
through  their  bold  action  in  closing  the  mines,  despite 
the  regrettable  hardships  that  resulted  for  many,  stock- 
holders and  employees  alike,  they  have  succeeded  in 
bringing  the  copper  industry  rather  swiftly  along 
toward  a  healthy  condition;  and  it  is  certain  that  the 
accumulation  of  surplus  stocks  will  soon  be  reduced  to 


the  proportions  that  are  normally  required  for  a  safe 
industrial  balance  wheel,  and  that  copper  mining  and 
copper  production  may  be  resumed  without  any  incubus. 
With  the  development  of  this  satisfactory  condition,  we 
may  rest  easy  in  confidence  that  even  if  the  readjust- 
ment of  other  industries  be  prolonged,  the  world's  need 
for  copper  is  so  positive  that  this  industry  will  be  in  a 
superior  position. 


The  Outlook  for  Lead 

More  White  Lead  Used  in  1921  Than  in  Any  Other  Year — Approach 
To  Normal  Consumptive  Demand  Expected  in  Lead  Products — 
The  1922  Average  Price  Will  Probably  Exceed  That  of  1921 

By  Irwin  H.  Cornell 


THE  YEAR  1021  was  probably  the  most  unprofit- 
able year  for  the  lead  miner  since  1897.  The 
average  price  for  the  last  twenty-five  years,  f.o.b. 
cars  New  York,  was  5c.  per  lb.,  as  compared  with  4.54c. 
for  1921.  The  price  of  lead  in  New  York  during  Decem- 
ber, 1920,  was  lower  than  in  any  month  since  October, 
1915.  Lead  as  a  commodity  has  been  liquidated.  In 
four  months,  the  price  dropped  from  8.90  to  4.50c.  per 
lb.,  while  the  number  of  pounds  of  lead  that  could  be 
produced  for  §1  on  Jan.  1,  1921,  was  probably  less  than 
at  any  time  in  the  history  of  lead  mining  in  the  United 
States.  The  cost  of  transportation  in  1921  constituted 
a  large  part  of  the  4.54c.  per  lb.  received  for  lead  in 
New  York.  As  an  example,  before  the  war  it  cost  $100 
to  move  a  car  of  pig  lead  from  East  St.  Louis  to  New 
York.  In  1921.  until  Dec.  10,  it  cost  slightly  more  than 
$330.  Smelter  products  freight  rates  were  advanced 
out  of  proportion  to  most  of  the  other  commodity  rates. 

The  pounds  of  lead  produced  for  $1  should  certainly 
increase  to  a  limited  extent  in  1922,  but  the  average 
price  will  have  to  be  greater  than  4.50c.  New  York,  to 
bring  out  a  production  of  more  than  400,000  tons  from 
American  mines.  The  price,  although  affected  largely 
by  the  cost,  must  depend  on.  first,  the  tariff;  second,  on 
the  consumption,  and,  third,  on  the  visible  and  invisible 
stocks.     The  production  will  depend  on  the  price. 

A  curve  of  price  and  production  under  the  different 
tariff  laws  would  prove  without  doubt  that  the  Under- 
wood tariff,  except  through  extraordinary  world  condi- 
tions, would  keep  the  price  of  lead  below  the  point 
where  the  metal  could  be  economically  produced  in  this 
country  under  the  present  standard  of  wages  and  living 
conditions.  To  believe  in  better  conditions  in  1922,  it 
is  therefore  necessary  that  ample  protection  be  given 
the  lead  industry,  and  that  the  Fordney  Tariff  Bill  be 
enacted  into  law  early  in  1922. 

No  accurate  statistics  concerning  the  consumption  of 
lead  in  the  United  States  by  industries  have  been  col- 
lected except  by  the  United  States  Government  agencies 
during  the  war,  and  these  were  never  published.  The 
consumption  of  lead  must  vary  directly  with  the  general 
business  prosperity  of  the  country,  but  by  approaching 
each  important  industry  separately,  it  is  possible,  from 
present  conditions,  to  form  some  opinion  concerning  the 
probable  demand  for  the  metal  in  1922.  The  most 
important  question  is  whether  the  use  of  lead  in  the 
arts  is  decreasing  or  increasing.     No   substitute  has 


replaced  lead  in  any  of  the  important  industries  in  the 
United  States,  nor  can  it  be  argued  that  the  present 
curtailment  in  demand  is  due  in  any  way  to  the  elimina- 
tion of  lead  in  manufactured  articles. 

Despite  greatly  disturbed  business  conditions,  more 
white  lead  was  manufactured  and  sold  during  1921  than 
in  any  other  year.  There  is  reason  to  believe  that  the 
demand  for  lead  pigments  will  gradually  increase,  al- 
though it  will  be  remarkable  if  1922  exceeds  the  record 
of  1921. 

The  storage-battery  industry,  which  is  second  in  im- 
portance to  that  of  the  paint  industry,  operated  between 
50  and  60  per  cent  of  capacity  in  1921.  The  outlook 
for  1922  is  somewhat  better,  but  the  most  optimistic 
manufacturers  do  not  expect  the  business  for  the  new 
year  to  approximate  the  record  year  of  1920.  The  in- 
dustry as  a  whole  should  grow  and  probably  will  grow 
faster  in  the  next  decade  than  any  other  lead-consuming 
industry,  and  before  long  it  is  possible  that  in  pros- 
perous times  it  will  consume  as  much  lead  as  the  paint 
industry. 

Many  lead-incased  cable  factories  were  running  full 
time  in  1921,  although  the  probable  lead  consumption 
was  about  75  per  cent  of  normal.  Lighter  cables  and 
possibly  thinner  sheathing  were  partly  responsible  for 
the  reduction,  and  some  important  factories  were  not 
running  full  time.  Business  in  1922  is  expected  to  be 
on  about  the  same  scale,  although,  as  a  matter  of  fact, 
the  diminishing  industrial  loads  have  undoubtedly  en- 
abled the  public  service  corporations  in  the  big  cities  to 
get  through  the  short  days  of  winter  on  a  minimum  of 
cable,  and  a  resumption  of  business  might  create  a  big 
demand  for  this  grade  of  cable.  With  the  growth  of 
the  telephone  and  the  increase  of  underground  power 
conductors,  the  cable  industry  should  always  maintain 
its  important  position  with  respect  to  the  lead  industry. 

Lead  pipe,  traps,  and  other  blue-lead  products  used 
in  the  building  trades  were  in  fair  demand  during  the 
first  half  of  1921,  and  for  the  last  six  months  of  the  year 
business  was  even  better.  The  industrial  demand  for  this 
class  of  material  has  been  poor.  For  the  whole  year 
the  lead  presses  probably  turned  out  about  80  per  cent 
of  the  normal  tonnage.  A  large  amount  of  building 
work  has  been  planned.  In  certain  districts  the  mort- 
gage loan  market  has  greatly  improved,  and  if  early 
readjustment  of  labor  costs  occurs  in  the  large  cities,  a 
good  business  may  be  confidently  expected. 
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The  demand  for  sporting  ammunition,  in  common  with 
the  demand  for  paint,  is  usually  exported  t,,  u.  y  „,,\ 
during  hard  times.  The  last  year  has  proved  an  i 
tion  to  this  rule.  The  demand  from  the  Southern  states 
was  particularly  poor,  the  consumption  of  lead  by  this 
industry  being  between  50  and  60  per  cent  of  normal. 
There  is  nothing  in  the  present  situation  to  indicate  a 
great  increase  in  activity  during  1922. 

With  the  curtailment  in  general  industrial  business, 
the  demand  for  bearing  metals  of  all  kinds  has  fallen 
oft*  greatly  and  certainly  may  not  be  expected  to  be 
worse  in  1922. 

There  was  a  small  demand  for  sheet  lead  throughout 
the  year;  probably  less  than  30  per  cent  of  the  normal 
production  was  marketed.  Added  to  the  poor  indus- 
trial situation,  the  low  price  of  cotton  adversely  affected 
the  demand  for  this  commodity.  With  the  higher  price 
of  cotton,  the  growers  will  buy  fertilizers,  and  the  chem- 
ical companies  should  come  into  the  market  for  some 
sheet  lead  before  the  summer  of  1922.  Activity  of  the 
lead  mills,  however,  will  depend  on  general  business 
conditions. 

Foil,  Type  and  Solder  Uses  of  Lead 

The  redeeming  feature  of  the  foil  business  in  the  last 
year  has  been  the  buying  by  the  cigarette  manufac- 
turers. Though  the  demand  for  foil  for  other  purposes 
fell  off  gi-eatly,  the  entire  industry  operated  at  from 
€0  to  75  per  cent  of  capacity.  This  industry  in  a  nor- 
mal year  is  estimated  to  consume  about  25,000  tons  of 
lead.  The  demand  for  foil  is  affected  by  the  price,  and 
with  the  present  low  cost  of  lead  the  industry  should 
experience  a  decided  improvement.  Should  the  custom 
of  wrapping  chewing  gum  in  foil  again  be  adopted  by 
the  prominent  makers,  the  outlook  would  be  bright. 
The  consumption  of  type  metals  runs  about  the  same 
from  year  to  year.  The  demand  for  solder,  caulking 
lead,  rubber,  glass  and  oil  oxides  and  counterweights 
for  locomotive  driving  wheels  has  been  small  owing  to 
the  general  business  depression.  Though  each  of  the 
above-mentioned  uses  consumes  a  relatively  small  amount 
of  lead,  in  the  aggregate  at  least  50,000  tons  in  normal 
times  is  used  for  these  purposes. 

Visible  and  Invisible  Stocks 

The  visible  stocks  of  lead  at  no  time  during  the  last 
year  became  unwieldy.  On  the  other  hand,  they  are  at 
this  time  decidedly  unbalanced.  The  stocks  of  desilver- 
ized lead  today  are  small,  probably  smaller  than  the 
average  stocks  before  the  war.  Missouri  lead,  on  the 
other  hand,  is  held  in  fairly  large  quantities.  The 
activity  in  white  lead,  which  has  saved  the  lead-mining 
industry  from  an  almost  complete  shutdown,  has  placed 
a  premium  on  lead  of  a  corroding  quality. 

In  August,  the  freight  rates  from  the  Rocky  Mountain 
states  to  North  Atlantic  ports  were  greatly  reduced  to 
meet  the  rail  and  water  competition  via  the  Panama 
Canal.  There  was  no  corresponding  reduction  in  all- 
rail  rates  to  intermediate  points  from  the  West  or  from 
the  Mississippi  Valley  to  Boston,  New  York,  Phila- 
delphia, or  Baltimore.  The  large  imports  through  the 
ports  of  New  York  and  Philadelphia  that  began  to  ar- 
rive in  April,  and  the  August  freight  reduction  from 
Rocky  Mountain  points  to  the  seaboard,  had  the  effect 
of  drawing  the  St.  Louis  and  New  York  markets  close 
together,  and  thus  denying  to  Missouri  lead  its  usual 
outlet  in  the  East.    As  before  stated,  the  sheet  lead  and 
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battery  indui  tries,  both  large  os<  lead, 

were  far  below  normal.     Manufacturers  oi 
caulking  lead,  lead  pipe,  babbitt,  and  other  li 
situated  in  the  East,  who  In  the  past  had  used  some 
.Missouri  lead,  used  desilverized  almost  e 
Spanish  lead  brought  to  Atlantic  port    was  sold  lai 
to  Eastern  manufacturers.     The  combination  of  these 
circumstances  brought  about  the  conditions  responsible 
for  the  accumulation  of  stocks  of  Missouri  lead  and  the 
comparative    scarcity   of   desilverized    lead.      Invisible 
stocks  are  low,  as  manufacturers  in  general  have  been 
following  a  hand-to-mouth  policy  of  purchasing. 

Secondary  Lead 

The  production  of  secondary  lead  has  increased  stead- 
ily from  year  to  year.  In  1912,  the  U.  S.  Geological 
Survey  estimated  a  production  of  67,168  tons.  In  1919 
it  had  reached  the  large  amount  of  125,000  tons,  and  in 
1921  was  probably  almost  as  large.  To  this  should  be 
added  the  tonnage  of  shrapnel  balls  imported  under  the 
classification  of  type  metal  and  paying  a  15  per  cent 
ad  valorem  duty.  About  16,000  tons  of  this  material 
was  imported  in  1921. 

Stocks  of  pig  lead  on  Jan.  1,  1922,  including  metal 
in  the  hands  of  consumers  as  well  as  in  those  of  pro- 
ducers, are  probably  little  if  any  larger  than  one  year 
ago.  Production  in  1921  was  about  400,000  tons,  or 
75,000  tons  less  than  in  1920.  The  production  in  1922 
will  probably  be  about  the  same  if  the  price  does  not 
average  over  4.50c.  per  lb.,  New  York.  Imports  of  lead 
and  type  metal  less  the  exports  for  the  first  ten  months 
of  1921  were  around  65,000  tons.  Imports  in  1922  will 
depend  on  the  tariff. 

With  the  indicated  betterment  in  business  conditions 
in  the  majority  of  the  lead-consuming  industries,  and 
with  the  prospect  of  a  falling  off  in  imports,  it  is  as- 
sumed that  a  domestic  production  equal  to  the  produc- 
tion in  1920,  about  475,000  tons,  will  be  required. 
Though  the  price  during  the  last  two  months  of  1921 
was  undoubtedly  held  down  by  the  stocks  in  producers' 
hands,  heavy  buying  during  the  final  weeks  of  the  year 
had  a  material  effect  on  this  situation,  and  it  is  reason- 
able to  assume  that  the  average  price  for  1922  will  have 
to  exceed  that  of  1921  to  bring  out  the  lead  which  it 
is  estimated  will  be  needed. 

PRODUCTION  OF  LEAD  (REFINERY  STATISTICS)  1916-1921  (o) 

In  Tons  of  2,000  Lb. 

Domestic                    1916           1917           1918           1919           1920  1921 

Desilverized 330.189      319,015  284,733      226,085  236,912  202,649 

Antimonial 22,819         16,265         18,658        14,864          8,992  5,419 

S.E.Missouri 206,105      205,861  189,207      158,182  206,836  142,804 

S.W.Missouri 33.128        40,575        63.635        55,790  29,004  56,155 

Totals 592,241  581.716  556,233  454,921  471,744  406,896 

Foreign 

Desilverized 17,832  50,962  98,596  61,380  51.700  47,697 

Antimonial 3,304  2,991  2.083  1,547  2,197  2,361 

Totals 21,136       53,953      100,679       62,927       53,897       50,058 

Grand  totals 613,377      635,669      656,912     517,848     525,641      456,954 

(a)  These  figures  include  the  lead  derived  from  scrap  and  junk  by  primary 
smelters. 

MONTHLY  AVERAGE  PRICE  OF  LEAD 

. New  York .    . St.  Louis « London 1 

Month  1919     1920     1921     1919     1920     1921      1919        1920       1921 

January 5.432  8.561   4.821   5.316  8.300  4.747  37.227  47.095  23.387 

February 5.057  8.814  4.373  4.784  8.601   4.228  28.675  50.256  20.650 

March 5.226  9.145  4.084  4.992  8.894  4  000  27.952  46.054   18.911 

April 4.982  8.902  4.356  4.722  8.618  4.272  24.888  39.225  20.589 

May 5. 01878.576  4.952  4.773  8.352  4.784  23.852  38.488  23.399 

June 5.340  8.323  4.485  5.070  8.169  4.293  22.544  34.330  22.563 

July 5.626  8.338  4.410  5.408  8.283  4.260  23.457  34.960  23.399 

August 5.798  8.687  4.382  5.583  8.725  4.217  24.750  36.304  23.489 

September 6.108  8.177  4.600  5.853  8.160  4.392  25.330  35.452  23.148 

October 6.487  7.070  4.690  6.249  7.018  4.439  28.473  35.238  23.679 

November 6.808  6.159  4.683  6.649  6.127  4.356  34.731  32.489  24.483 

December 7.231  4.727  4.700  6.955  4.717  4.369  41.202  24.089  25.322 

Year 5.759  7.957  4.545  5.530  7.830  4.363  28.590  37.832  22.752 

New  York  and  St.  Louis,  cents  per  pound.  London,  pounds  sterling  per  long  ton 
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The  Outlook  for  Zinc 

Constructive  Upward  Movement  Beginning — Production  Outside  of  the 

United  States  Declines     A  Return  to  Normal  Conditions  Foreshadowed 

World's  Supply  of  Brass  Scrap  Now  Exhausted — Foreign  Situation 

By  a  Zinc  Specialist 


A  SENSIBLE  PESSIMIST  would  be  likely  to  feel 
encouragement  in  the  present  prospect  for  zinc, 
.  because  he  would  find  it  difficult  to  anticipate 
during  1922  a  duplication  of  all  the  unhappy  factors, 
economic  and  political,  which  affected  affairs  in  gen- 
eral and  the  zinc  industry  in  particular  during  1921. 

A  sensible  optimist  would  be  likely  to  feel  greater 
encouragement,  because  he  does  not  find  it  difficult  to 
note  already  not  only  the  gradual  disappearance  of 
many  of  the  adverse  factors  but  ateo  the  inevitable 
beginnings  of  a  new  constructive  era:  cheaper  money, 
consequent  upon  increased  frugality,  and,  for  the  time 
being,  slow  business  and  reduced  calls  for  credit ;  rising 
security  prices,  with  their  facilitation  of  increased 
financing  of  under-equipped  railroads  and  public  utili- 
ties whose  lack  of  purchasing  power  has  been  no  mean 
factor  in  the  past  depression;  cheaper  prices  for  such 
manufactured  articles  and  foodstuffs  as  enter  largely 
into  the  average  man's  "cost  of  living" ;  production  sys- 
tematically curtailed  for  a  long  enough  time  to  start  an 
upward  movement  in  price  level  of  most  of  the  abnor- 
mally depressed  commodities;  small  inventories;  and  in 
general,  a  growing  uniformity  in  the  levels  of  liquida- 
tion. All  these  factors  are  symtomatic  of  the  begin- 
nings of  a  constructive  upward  movement  and  are  per- 
tinent to  any  discussion  of  zinc,  even  though  this  indus- 
try has  been  additionally  affected  in  the  immediate  past 
by  conditions  peculiarly  its  own. 

For  a  thorough  understanding  of  the  precarious  situ- 
ation of  the  zinc  industry  in  1921  and  its  prospects  for 
1922,  consideration  must  be  given  to  the  changed  posi- 
tion of  the  United  States  in  the  world's  market.  Al- 
though zinc  was  a  metal  notably  stimulated  by  the 
demands  of  the  World  War,  it  is  significant  that  the 
world's  production  of  zinc  has  never  exceeded  the  total 
for  1913,  when  1,113,860  tons  was  produced.  Of  this 
total,  roughly  70  per  cent  was  produced  outside  of  our 
country.  From  that  time  on,  European  production 
progressively  declined,  and  though  complete  figures  for 
1921  are  not  available  they  will  show  a  marked  de- 
crease from  1920,  when  production  outside  of  the  United 
States  totaled  only  315,000  tons,  or  less  than  50  per 
cent  of  its  1913  production.  In  other  words,  the  entire 
increase  incident  to  war  needs  was  supplied  by  the 
United  States,  where  production  rose  from  353,000  tons 
in  1913  to  682,000  in  1917,  declining  only  to  435,000 
tons  in  1920,  and  in  the  pit  of  the  depression  in  the 
winter  of  1920  going  on  at  the  rate  of  360,000  tons 
per  annum,  or  above  the  highest  pre-war  average,  and 
this  at  a  time  when  not  only  had  we  many  months 
previously  stopped  exporting  zinc  but  were  actually 
importing  large  tonnages  of  European  metal,  a  state  of 
things  which  continued  into  April  and  May  of  last 
year,  when  we  imported  nearly  7,000  tons  of  foreign 
metal. 

The  condition  of  the  zinc  industry  in  this  country 
in  1921  was  a  logical  aftermath  of  these  facts.  And 
the  facts  were  an  equally  logical  outcome  of  the  peculiar 
structure  of  our  zinc  industry,  as  developed  by  the  war, 


and  its  direction  by  too  many,  and  unfortunately  too 
inexperienced,  hands.  Many  factors  facilitated  the  tre- 
mendous and  temporarily  profitable  growth  of  the 
United  States  zinc  industry  during  the  World  War — 
cheap  fuel,  particularly  gas,  contiguous  to  the  largest 
zinc-mining  district;  relatively  cheap  and  simple  plant 
construction;  demand  for  zinc  at  continuously  rising 
prices,  which  permitted  the  mining  of  much  low-grade 
ore,  including  the  reworking  of  tailings  and  nearly 
exhausted  properties  in  the  Joplin  district,  and  which, 
in  conjunction  with  the  recent  development  of  oil  flota- 
tion, electro-magnetic  and  electro-static  concentration 
processes,  released  for  use  large  quantities  of  hitherto 
useless  ore. 

With  the  removal  of  war  stimulus  to  production,  the 
industry,  highly  decentralized  and  with  no  one  inter- 
est controlling  more  than  15  per  cent  of  the  total 
productive  capacity  and  all  eager  to  retain  their  pre- 
vious position  in  it,  seemed  carried  on  by  the  resulting 
momentum.  Too  few  of  its  operators  seemed  to  realize 
its  disproportionate  size  to  the  normal  demands  of 
this  country,  its  only  natural  market,  and  they  were 
encouraged  in  their  failure  so  to  realize  by  the  abortive 
industrial  boom  which  began  in  1919  and  ended  in 
disaster  in  the  fall  of  1920.  Belated  realization  came 
in  1921.  Production,  which  on  Jan.  1,  1921,  was  at 
the  rate  of  342,000  tons  per  annum,  or  28,500  per  month, 
dropped  sharply  on  April  1  to  15,500  tons  per  month, 
at  approximately  which  rate  operations  were  being  con- 
ducted at  the  end  of  the  year. 

In  considering  the  outlook  for  zinc,  it  must  be  remem- 
bered that  no  basic  industry  can  remain  for  more  than  a 
limited  period  on  a  non-paying  basis.  Such  a  period 
existed  throughout  1920  and  1921  and  represented  the 
inevitable  adjustment  due  an  industry  when  the  causes 
for  its  sudden  growth  beyond  its  normal  sphere  in  the 
country's  industrial  economy  disappear  temporarily. 
The  United  States  is  self-contained  with  respect  to  its 
zinc  requirements  and  supplies,  and  so,  taken  as  a  unit, 
is  the  rest  of  the  world.  We  are  now  producing  at  the 
rate  of  less  than  200,000  tons  a  year,  as  against  an  aver- 
age production,  all  used  domestically,  of  over  300,000 
tons  for  the  six  years  preceding  the  war — all  of  them 
quiet,  unspectacular  years  in  the  business  world,  and  so 
reflecting  genuinely  normal  production  needs  in  all  our 
basic  industries.  Merely  to  return  to  the  consumptive 
requirements  of  these  years — and  we  are  definitely  on 
the  way  by  all  known  signs — would  be  a  great  improve- 
ment for  the  zinc  industry.  It  is  impossible  not  to 
anticipate  a  greater  improvement  when  one  realizes  that 
the  factors  of  standard  of  living,  population  increase 
and  financial  strength  which  dominate  the  normal 
growth  of  every  basic  commodity  have  not  been  impaired 
to  any  real  extent. 

Granted  that  there  is  before  us  a  return  to  relatively 
normal  conditions,  with  gradually  improving  business, 
it  is  logical  to  examine  some  of  the  major  factors 
specific  to  the  zinc  industry  which  affect  supply  and 
demand.     The  brass  industry  has  for  some  time  been 
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practically  out  of  the  market  for  zinc,  finding  ample 
supplies  of  scrap.  It  has  been  estimated  that  the  zinc 
contents  of  the  world's  supply  of  brass  Bcrap  totaled 
nearly  200,000  tons  on  Jan.  l,  1919.  The  total  had 
decreased  to  less  than  100,000  tons  by  Jan.  1,  1921,  and 
though  exact  figures  for  the  present  status  are  lacking, 
the  total  today  is  very  small.  There  are  no  available 
stocks  of  real  moment  in  the  country,  three-quarters  of 
the  Government's  scrap  having  been  sold  by  the  end  of 
1920  and  the  remainder  in  1921.  Europe  has  turned 
from  a  seller  to  a  buyer,  and  the  sole  remaining  stocks, 
in  England,  are  being  rapidly  depleted  by  demands  from 
the  home  industries,  from  this  country  and  from 
Europe.  Stocks  of  60-40  material  have  been  exhausted 
and  only  a  little  70-30  brass  scrap  remains. 

So  far  as  the  supplies  of  ore  are  concerned,  the  con- 
dition is  a  healthy  one  from  a  market  standpoint.  With 
the  exception  of  the  electrolytic  production  and  retort 
production  of  high-grade  metal  in  the  East,  zinc 
smelters  will  undoubtedly  be  restricted  to  drawing  upon 
the  Mid-Continental  ore  fields,  as  none  of  the  major 
Western  mines  are  likely  to  supply  ore  until  the  price  of 
zinc  has  advanced  somewhat  over  a  cent  a  pound  above 
the  present  level.  For  that  matter,  higher  ore  prices 
are  likely  in  the  Joplin  district  if  even  the  present  low 
production  is  to  be  maintained.  During  the  last  two 
years  of  depression  in  the  zinc  industry,  with  ore  selling 
at  from  $53  to  $35  per  ton  during  1920,  averaging  $46, 
and  from  $28  to  $20  during  1921,  averaging,  so  far  as 
figures  show  at  this  time,  about  $24,  as  against  an 
average  of  $43  per  ton  for  the  five-year  pre-war  period, 
it  is  believed  in  many  directions  that  production  has 
been  maintained  only  at  the  expense  of  mining  the 
richest  ore,  that  operators  are  now  getting  into  poorer 
ground,  and  that  ensuing  operations  will  be  carried  on 
with  diminishing  margins  on  the  basis  of  the  present 
market.  Moreover,  though  smelting  costs  have  been 
steadily  reduced,  plant  operations  are  still  unprofitable, 
and  so  an  increase  in  the  supply  of  both  ore  and  metal 
can  be  logically  assumed  to  depend  upon  higher  prices. 

The  present  foreign  situation  and  the  outlook  abroad 
warrant  a  high  degree  of  optimism,  and  a  study  of  con- 
ditions will  do  much  to  relieve  us  from  the  fear,  con- 
cretely expressed  in  our  proposed  zinc  tariff,  of  an  influx 
of  foreign  metal  to  the  detriment  of  the  domestic 
industry.  In  the  first  place,  curtailment  of  production 
abroad  was  far  more  closely  and  quickly  proportioned  to 
curtailed  demand,  and  in  the  early  part  of  1920  stocks 
of  zinc  were  relatively  lower  there  than  here.  For 
example,  in  Great  Britain,  in  April,  the  first  date  in 
1920  for  which  figures  became  available,  stocks  stood  at 
29,000  tons,  as  against  32,000  for  this  country;  a  year 
later  they  stood  at  19,000  tons  in  Great  Britain  and 
81,000  tons  here.  On  the  Continent  production  for  1921 
steadily  declined.  Belgium  started  the  year  at  the  rate 
of  9,000  tons  per  month  and  finished  at  the  rate  of  5,000 
tons  per  month;  the  remainder  of  the  Continent  began 
the  year  producing  at  the  rate  of  10,000  tons  per  month, 
of  which  6,000  was  produced  by  Germany,  and  steadily 
declined. 

The  result  was  that  when  an  estimate  of  stocks  was 
made  near  the  end  of  1920,  the  stock  of  zinc  in  the 
entire  world  outside  of  the  United  States  was  less  than 
stocks  here,  despite  our  own  healthy  reduction.  In  the 
meantime,  improved  business  abroad  had  set  in.  It 
was  reported,  for  example,  that  in  September  alone,  the 
first  month  of  real  recovery  for  Great  Britain,  nearly 
60,000  tons  of  galvanized  sheets  were  booked  there  for 


axport,  later  months  showing  continue  incut, 

still,  product  ion  abroad  ha  i  d,  and  It  tl 

fore  comes  within  the  range  of  possibility  thai  ex] 
of  zinc  from  this  country  may  take  place  to  meel  foreign 
demand-    a  striking  contrast  to  the  apprt  tension  i 
spring   of  our   domestic   market    being  awamped    with 
cheap  foreign  metal. 

Though  some  increase  in  production  abroad  is  to  be 
expected  should  conditions  there  continue  to  improve, 
several  reasons  suggest  that  it  is  likely  to  increase  but 
slowly.  More  than  half  of  Europe's  pre-war  production 
was  derived  from  ore  imported  into  the  smelting 
countries,  particularly  Belgium,  France,  and  Germany, 
from  Australia,  Indo-China,  Africa,  Italy,  Spain,  Greece, 
and  Russia.  An  essential  to  this  situation  was  cheap 
ocean  freights,  and,  though  freight  rates  have  declined, 
they  are  still  far  too  high  to  permit  an  early  profitable 
return  to  the  old  basis  of  operations.  Smelting  costs  are 
also  very  high,  owing  particularly  to  fuel  costs. 

Furthermore,  there  are  changed  conditions  in  the 
mining  situation   of  Australia,  the  largest  source  of 
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In  Tons  of  2,000  Lb. 
By    Ore    Smelters     Only 


1916  1917  1918 

Arkansas 7,634  25,701  26,750 

Colorado 8,908  7,735  3,897 

Illinois 181,495  176,071  141,808 

.Missouri-Kansas..  154,396  86,505  31,834 

Oklahoma 169,064  204.587  143,371 

Electrnlvtio 10,963  27,245  38,885 

East  and  others. . .  147,555  154,567  138,805 

Totals 680,018      682,411      525,350     471,684      479,772     215,614 

Production  for  1920  and   1921  through  the  courtesy  of  the  American  Zinc 
Institute. 

ZINC  PRODUCTION,  STOCKS  AND  SHIPMENTS 


1919 
31,396 
2,779 
118.631 
43.347 
119,454 
25,962 
1 30, 1 1 5 


1920 
29,966 
1,682 
109,483 
25,131 
97,690 
57,441 
158,379 


1921 

14,917 

1,200 

52,183 

31,784 

36,644 

"  11,553 

II  67.333 


Compiled    by 


1921 


Zino 
on  Hand 
First  of 
Month 
January  ...  .  71.058 
February  . . .      75,953 

March 78,020 

April 80,990 

May 79,581 

June 83,721 

July 89,889 

August 92,408 

September  . .      86,549 

October 81,135 

November...      70,824 
December. . .      67,049 

Tons 


Pro- 
duced 
During 
Month 
25,916 
17,769 
15,741 
16,550 
18,026 
19,443 
15,495 
14,621 
14,367 
14,538 
21,135 
22,013 


American 
In  Tons 

Total 

for 
Month 
96,974 
93,722 
93,761 
97,540 
97,607 
103,164 
105,384 
107,029 
100.916 
95,673 
91,959 
89,062 


Zinc    Institute 

Zinc 
Shipped    on  Hand 
During    End  of 

Month    Month  Increase  Decrease 
21,021      75,953      4,895       ... 
15,702      78,020     2,067 
12,771      80,990     2,970 
17,959      79,581 


4,140 
6,168 

12,976      92,408      2,519 

20,480     86,549     

19,781      81,135     

24,849      70,824     

24.910      67,049     

22.454      66,608     


,409 


5,859 
5.414 
10.311 
3,775 


215,614     220,064 


RETORTS 


Average 

Number 

Operating 

During 

Month 


Average 
Number 

ierating 


'!' 


^nd  of 

1921  Capacity  Available  Month  Month 

January....  157,676  139,632  44,781 

February...  158,176  140,132             41,893  37,782 

March 158,178            140,132             34,386  35,297 

April 158,176  140,132             38,732  39,673 

Mav 155,256  136,972              40,607  40,043 

June 150.792  133,964             37,907  35,789 

July 153,736  135,792             32,543  30,349 

August 155,656  137,712             29,518  29,576 

September..  155,656  137,712             29,110  29,429 

October. ...  155.656  137,712             26,859  27.949 

November..  155,656  137,712              46,567  46,444 

December..  155,656  137,712             41,080  42,369 
Note:  Stored  for  account  of  customers,  Dec.  31,  1,916  tons. 


Increase 

or 
Decrease 
3.  13,848 
D.  6,999 
D.  2,485 
I.  4,376 
I.  370 

4,254 
5,440 
773 
147 


D 


1,480 
18,495 
4,075 


MONTHLY  AVERAGE  PRICE  OF  ZINC 


Month 

1918 

.   7.661     i 

February... 

.   7.639     i 

.   7.286     i 

April 

.   6.715     i 

7.114     i 

June 

.    7.791      1 

July 

.   8.338     ; 

.   8.635     ) 

September... 

.  9.092    ; 

.   8.451     ; 

November. . 

.  8.141     ; 

December. . 

.    7.813     1 

Year 

.  7.890     ( 

6.079 
6.551 
7.523 
7.439 
7.160 
7.473 
7.827 
8.350 


9.133 
8.708 
8.531 
8.184 
7.588 
7.465 
7.720 
7.835 
7.661 
7.150 


1921 
5.413 
4.928 
4.737 
4.747 
4.848 
4.421 
4.239 
4.186 
4.235 
4.605 
4.665 
4.837 


1918 
54.000 
54.000 
54.000 
54.000 
54.000 
54.000 
54.000 
54.000 
54.000 
54.000 
54.100 
56.050 


1919 

56.045 
46.150 
38.500 
36.188 
35.477 
36.763 
41.815 
39.338 
40.935 
43.630 
46.588 
53.101 


1920 
58.643 
61.338 
53.467 
47.388 
45.088 
41.193 
41.886 
41.220 
39.690 
39.756 
35.028 
27.762 


1921 
25.262 
24.850 
25.077 
25.530 
26.923 
26.750 
26.262 
25.068 
25.256 
26.315 
25.949 
26.900 


6.988     7.671 
St.  Louis,  cents  pe  rpound.  Londo 


4.655     54.180     42.879     44.372     25.845 
,  pounds  sterling  per  long  ton. 
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pre-war  European  ore  supply.  Its  great  mining  center, 
the  Broken  Hill  lode,  has  been  operated  since  1884. 
Early  operations  there  had  lead  ores  as  their  object,  and 
immense  dumps  of  zinc-bearing  ores  and  zinc  tailings 
were  accumulated  as  a  result  of  lead-ore  mining  and 
concentration.  These  were  estimated  about  twenty 
years  later  to  total  nearly  0,000,000  tons,  running 
slightly  less  than  20  per  cent  zinc.  As  demand  developed 
for  sulphide  ores,  the  dumps  became  important  sources 
of  supply,  particularly  with  the  application  of  the  oil 
flotation  method  of  concentration.  Today,  however,  the 
dumps  are  approaching  exhaustion,  and  to  again 
approach  Australia's  pre-war  production  fresh  mining 
operations  are  necessary,  entailing  more  expense  and 


resulting  in  less  remunerative  ore,  as  most  of  the  ore- 
bodies  now  being  exploited  and  available  for  exploitation 
are  deep-seated.  In  fact,  it  is  estimated  that  a  decrease 
rather  than  an  increase  in  production  is  likely  for  Aus- 
tralia. 

There  are  other  districts  where  increased  production 
may  occur,  particularly  in  Burma,  from  the  Bawdwin 
mines.  There  are  also  interesting  possibilities  in  the 
electrolytic  zinc  development  in  Tasmania,  but  these 
sources  of  future  increase  all  entail  expensive  equip- 
ment and  large-tonnage  operations  for  profitable  work- 
ing, and  so  will  not  make  themselves  felt  until  world 
business  conditions  show  a  far  greater  improvement 
than  exists  today. 


The  Outlook  for  Tin 

Uneventful  Market  in  1921— Pegged  Prices  in  Straits  Necessitated 
In  Local  Emergency — Uncertainties  of  Tin  Statistics — Visible  Supplies 
And    Eastern    Stocks    Preclude    Domination   of    Speculative   Groups 

By  J.  H.  Lang 


THE  TIN  MARKET  of  1921,  though  characterized 
by  the  usual  wide  variations  in  price,  was  tame 
and  uneventful  compared  to  the  wild  and  exciting 
times  of  1920.  The  price  range  in  London  was  only  £62, 
from  £210  to  £148,  and  in  New  York  from  38ic.  to  25Jc. 
In  1920,  the  price  range  in  London  was  from  £420  to 
£195,  a  total  of  £225,  and  in  New  York  from  65c.  to 
32*c.  It  was  only  in  January,  1921,  that  the  extreme 
fluctuations  of  1920  persisted,  the  market  in  that  month 
declining  from  its  high  for  the  year  (£210)  to  £164  on 
Jan.  25.  Thereafter  there  was  a  further  decline, 
until  the  low  of  the  year  was  reached  on  March  9  at 
£148  London  and  27c.  New7  York.  There  was  a  reaction 
from  this  low  point  to  £184  on  May  23,  and  a  subse- 
quent decline  culminating  Aug.  25  at  £150  London  and 
25Jc.  New  York.  After  this  there  was  a  slow  and 
gradual  recovery  to  £174  London  and  33|c.  New  York, 
on  Dec.  16.  The  close  was  £170*  and  33 Jc.  Though 
March  9  was  the  lowest  in  London,  Aug.  25  was  the 
lowest  in  New  York,  owing  to  lower  exchange  in  August. 
Of  the  subsequent  rise  from  25£c.  to  333c.  about  50  per 
cent  was  due  to  the  rise  in  the  tin  market  itself  and  50 
per  cent  to  the  advance  in  exchange. 

This  in  brief  was  the  course  of  the  market  during 
1921.  As  to  the  causes  thereof,  the  year  opened  with 
a  "pegged"  price  in  the  Straits  equivalent  to  about 
£229  f.o.b.  Singapore.  Though  the  economic  fallacy  of 
the  pegging  policy  was  universally  recognized,  the  gen- 
eral impression  was  that  it  would  be  maintained  and 
carried  to  a  successful  conclusion  as  in  1919.  Confidence 
in  this  belief  was  shaken  by  a  reduction  early  in  Febru- 
ary, and  finally  at  the  end  of  February  the  Straits 
government  withdrew  altogether  as  buyer,  whereupon 
the  market  declined  sharply  to  its  low  point  in  March. 
In  justice  to  the  government  of  the  Federated  Malay 
States,  it  should  be  said  that  nobody  realized  better 
the  unsoundness  of  the  policy  pursued.  It  was  adopted 
as  a  temporary  expedient  under  pressure  of  social  and 
political  conditions  peculiar  to  the  Straits.  The  mines 
are  worked  almost  exclusively  by  imported  coolie  labor, 
which  would  begin  to  starve  and  riot  if  without  work 


for  even  a  few  weeks.  In  a  country  so  sparsely  settled 
and  inadequately  policed  this  constituted  a  menace 
necessitating  immediate  remedial  measures.  The  mines 
would  have  closed  just  as  the  copper  mines  closed  in 
this  country  had  not  the  government  stepped  in  and 
bought  the  tin.  The  alternatives  were  to  support  the 
coolies  in  idleness  or  to  deport  them.  The  proper  remedy 
would  have  been  to  close  the  mines,  but  in  that  event 
the  whole  industry  would  have  been  ruined  and  could 
not  have  been  established  again  in  a  generation. 

The  government  took  practically  the  only  available 
steps  for  meeting  the  emergency,  but  it  bought  as  little 
as  possible,  reduced  the  price  as  soon  as  it  could,  and 
abandoned  the  scheme  at  the  earliest  practicable 
moment.  Even  so,  it  had  accumulated  about  10,000 
tons,  against  which  $10,000,000  in  bonds  were  issued, 
and  the  matter  stands  in  that  position  today.  How  to 
sell  the  tin  and  liquidate  the  bonds  is  one  of  the  most 
pressing  problems  engaging  the  attention  of  government 
officials  there  at  the  present  moment.  The  carrying 
charges  are  a  heavy  burden  on  the  revenues  of  the 
country,  the  prosperity  of  which  has  suffered  severely 
from  drastic  declines  in  other  commodities  as  well  as  in 
tin,  particularly  in  rubber.  Aid  had  to  be  extended  to 
that  industry  also. 

A  similar  policy  was  adopted  by  the  government  of 
the  Dutch  East  Indies,  which  likewise  accumulated  tin 
and  held  it  off  the  market,  the  general  estimate  being 
that  there  are  now  between  5,000  and  6,000  tons  in  Java 
awaiting  higher  prices.  To  the  end  of  September,  Banca 
production  was  1,000  tons  more  than  in  1920.  For  the 
year,  shipments  were  3,000  tons  less.  Unfavorable 
Chinese  exchanges  seriously  interfered  with  exports 
from  that  country.  It  is  reported  that  between  3,000 
and  4,000  tons  of  tin  is  now  lying  in  Hongkong.  We 
thus  have  18,000  or  20,000  tons,  exclusive  of  Bolivia, 
in  "invisible"  supplies— i.e.,  not  appearing  in  statistics. 

Aside  from  this  matter  of  invisible  stocks,  which  can 
never  be  dealt  with  satisfactorily  ia  statistics,  the 
latter  as  at  present  compiled  are  exceedingly  unreliable, 
because  they  include  at  best  only  two-thirds  to  three- 
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quarters  of  the  output,  presenting  an  incomplete  and 
often  misleading  picture  of  the  situation.  A  case  in 
point  is  cited  later.  There  is  urgent  need  Cor  statistics 
which  will  deal  with  the  entire  primary  production  and 
consumption  of  tin  in  a  clear  ami  concise  manner.  A 
proposition  to  that  end  has  been  made  by  the  New  York 
Metal  Exchange  to  the  London  Metal  Exchange,  and  it 
is  hoped  to  work  out  the  problem  more  efficiently  than 
is  being  done  at  present. 

Uncertainty  of  Tin  Statistics 

Statistically  also,  the  position  of  tin  has  deteriorated, 
the  visible  supply  having  increased  5,600  tons  from 
18,439  tons  at  the  beginning  of  1921  to  24,060  tons  at 
the  end,  or  a  total  stock,  visible  and  invisible,  of  more 
than  40.000  tons,  which  is  unprecedented.  These  in- 
creased stocks  are  due  entirely  to  the  great  falling  off 
in  American  deliveries,  caused  by  large  supplies  carried 
over  from  1920  and  the  slump  in  business.  The  average 
monthly  deliveries,  January  to  August  inclusive,  were 
only  about  1,500  tons,  and  for  the  whole  year  the  total 
was  fully  50  per  cent  less  than  that  of  1920.  Europe, 
despite  its  troubles,  has  done  measurably  well,  absorbing 
practically  the  same  quantity  as  in  the  preceding  five 
years,  though  10.000  tons  less  than  its  average  annual 
takings  for  five  years  before  the  war. 

The  improvement  in  deliveries  to  the  United  States 
during  the  last  five  months  of  1921  was  due  partly  to 
better  business,  partly  to  depletion  of  stocks,  but  more 
to  the  peculiar  conditions  surrounding  the  domestic 
output  of  tin.  This  latter  is  almost  wholly  dependent 
upon  Bolivian  ores.  The  situation  in  that  country  is 
obscure,  but  on  account  of  low  prices,  labor  troubles, 
unfavorable  legislation,  voluntary  restriction,  or  other 
causes,  the  Bolivian  shipments  of  1921  will  amount  to 
only  about  15,000  tons,  instead  of  approximately  30,000 
tons  as  usual.  The  situation  must  come  to  an  end  and 
more  normal  conditions  be  restored  before  long.  Even 
at  the  low  prices  of  the  year,  depreciated  Bolivian  ex- 
change enabled  sellers  to  realize  in  the  currency  of 
that  country  prices  almost  equivalent  to  those  formerly 
obtained  with  tin  at  £200.  That  the  mines  can  produce 
profitably'  at  the  return  they  are  now  receiving  seems 
beyond  question. 

The  reduction  of  the  Bolivian  output  has  curtailed  the 
production  of  domestic  tin  and  compelled  consumers  to 
use  correspondingly  larger  quantities  of  imported  tin. 
Imported  tin  is  included  in  statistics.  Domestic  tin  is 
not.  As  a  consequence,  deliveries  are  always  larger  than 
shown  in  statistics.  When  statistics  showed  1,500  tons 
monthly  deliveries,  the  deliveries  were  as  a  matter  of 
fact  considerably  larger.  Conversely,  the  published  fig- 
ures now  benefit  through  the  smaller  quantity  of  domes- 
tic available  and  the  additional  imports  of  foreign  tin 
required  to  make  up  the  deficiency.  Hence,  we  are  not 
now  on  a  basis  so  near  normal  as  appears,  any  more  than 
we  were  during  the  first  seven  months  of  the  year  on  a 
basis  so  far  below  normal. 

Immediately  the  domestic  smelters  are  again  able  to 
operate  fully  and  displace  imported  metal  with  the  home- 
made article,  the  relatively  favorable  showing  of  the 
past  few  months  will  be  impaired  unless  and  until  con- 
sumption so  improves  as  to  absorb  not  only  the  increased 
domestic  output  but  the  larger  quantity  of  foreign  tin 
now  imported  to  take  its  place.  The  Government's  con- 
servation policy  initiated  during  the  war  has  been 
exceptionally  succesful  in  the  case  of  tin,  the  amount 
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statistics. 

Future  in  the  Tin  Maeket 

The  large  supplies  now  visible,  plus  the  larg< 
stocks  overhanging  the  market,  make  it  impossible 
speculative  groups  to  dominate  and  control  the  situation 
as  they  have  done  almost  continually  for  a  generation  or 
more.  What  tin  is  worth  without  such  speculative  con- 
trol and  manipulation  we  do  not  know,  but  we  do  know 
that  the  Dutch  government's  cost  of  production  before 
the  war  was  not  over  £50  per  ton,  and  that  within  a 
generation  tin  has  sold  as  low  as  £56  in  London  and 
12|c.  New  York.  We  also  know  that  the  cycle  of  post- 
war liquidation  and  deflation  resulting  in  cheaper  costs 
of  production  and  lower  prices,  which  the  world  must 
have  before  prosperity  can  be  restored,  is  not  yet 
completed. 

Eventually,  and  without  speculative  control  and 
manipulation,  tin  should  sell  at  the  cost  of  producing 
the  quantity  required,  plus  a  fair  profit,  and  no  more. 
Absorption  of  stocks  is  likely  to  be  slow.  Decreased 
American  deliveries  account  for  increased  stocks,  but 
increased  American  deliveries  will  meet  increased  sup- 
plies, leaving  stocks  intact.  Increased  supplies  do  not 
necessitate  increased  production,  but  only  that  the  tin 
produced  shall  be  marketed.  With  the  same  production 
in  1922  as  in  1921,  20,000  tons  more  will  be  shipped 
(unless  stocks  are  further  accumulated  at  the  source  of 
supply). 

With  remunerative  prices,  production  should  return 
to  normal,  which  implies  an  increase  of  20,000  tons  in 
1922  over  1921,  or  a  total  of  40,000  tons  more  available 
during  the  next  twelve  months  than  in  the  twelve 
months  just  past,  and  this  without  drawing  on  stocks, 
either  visible  or  invisible.  If  the  invisible  is  sold  and 
shipped,  we  shall  have  60,000  tons  more,  or  just  about 
double  the  quantity  available  in  1921 — all  predicated, 
of  course,  on  high  prices.  Low  prices  alone  can  prevent 
it.  What  are  high  and  low  prices  for  tin?  Everybody 
is  agreed  that  £400  was  high;  £200  was  the  three-year 
average  prior  to  the  war  (1911-12-13).  The  market 
lately  has  shown  a  disposition  to  regard  £150  as  low. 
Whether  or  not  this  decision  will  stand,  remains  to  be 
seen.  Decreased  production  has  either  been  voluntary 
or  enforced  by  abnormal  conditions.  The  latter  are 
righting  themselves,  and  the  former  will  be  abandoned. 

Tin  is  one  of  the  most  highly  speculative  commodities 
in  the  world.  The  great  volume  of  speculation  com- 
pressed within  the  narrow  limits  of  the  tin  market  often 
results  in  prices  out  of  all  proportion  to  value.  Nor 
are  all  the  speculators  confined  to  the  gambling  frater- 
nity. Many  dealers  and  consumers  who  would  possibly 
resent  the  charge  are  nevertheless  great  speculators  in 
tin,  as  was  shown  in  1918  and  again  in  1920,  with  most 
disastrous  results  in  both  instances. 

Subsequent  events  proved  that  at  the  time  of  the 
Armistice  in  1918  we  had  a  year's  supply  of  tin  hidden 
away,  and  there  is  no  doubt  that  we  were  heavily  over- 
bought at  the  end  of  1920.  If  we  insist  on  repeating 
these  costly  experiences,  doubtless  both  the  surplus 
stocks  and  the  increased  production  can  be  unloaded  on 
us  at  high  prices.  Momentarily  the  market  is  strong, 
and  predictions  of  further  advances  are  freely  made. 
Perhaps  these  predictions  will  be  realized,  but  it  should 
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rue  in  mind  that  America  makes  and  unmakes  the 
tin  market.  The  steam  gage  is  in  London,  but  the  boiler 
is  here.     Supplies  are  ample.     If  we  pursue  a  sane  and 

rvative  buying  policy,  we  should  have  no  fear  of 
a  runaway  market.  The  situation  on  its  merits  does 
Dot  warrant  high  prices. 

Need  of  an  Active  New  York  Metal  Exchange 

When  Europe  speculates  she  does  so  on  the  metal 
exchange.  She  does  not  take  delivery  except  of  what  she 
needs,  but  trades  in  contracts,  as  is  done  here  in  wheat, 
corn,  and  cotton.  Hence  the  uniformity  of  her  deliveries 
in  good  times  and  bad.  America,  on  the  other  hand, 
buys  real  tin,  takes  delivery  of  it,  pays  for  it,  and  stores 
it  away  outside  of  the  visible,  thus  distorting  statis- 
tics, and  giving  an  exaggerated  idea  of  consumption, 
and  adding  fuel  to  the  speculative  flames,  until  the 
inevitable  crash  comes,  catching  us  with  large  stocks 
on  hand,  against  which  we  have  no  hedges  and  for  which 
there  is  no  market.  All  of  which  is  crude,  wasteful, 
and  unscientific.  We  stack  the  cards  against  ourselves. 
There  is  no  less  speculation  in  Europe  than  in  America, 
but  until  we  learn  to  use  our  metal  exchange  as  Europe 
uses  hers,  we  will  be  at  a  disadvantage.  An  active 
metal  exchange  in  New  York  would  broaden  the  market 

MONTHLY  AVERAGE  PRICES  OF  TIN 

. New    York ■     . London — ~ 

, wr ,     , Straits ■ 

Month                                1920         1921          1920         1921           1920  '921 

January 61.596     31.470        (a)         36.000     376  512  199.464 

February                    ...     58.466     28.534     59.932     32.142     395.750  166.250 

-,,,-'■  '  ■'                            61.037     27.296     61.926     28.806     369.489  156.024 

Vnrif   '                                   61.120     28.990     62.115     30.404     345.450  163.905 

\f«v"                                    53  230     31.431      55.100     32.500     294.813  177.411 

June""'                                 46   125     28.514     48.327     29.423     250.614  167.506 

45  798     26.755     49.154     27.655     261.886  164.530 

Auiust    ''                    ..     43.856     25.662     47.620     26.301     274.048  155.318 

fhiSimnbi r                           41940     26.280     44.465     26.680     270.120  156.750 

©Sober 39.310     27.278     40.555     27.655     258  190  156.380 

November .      35.667     28.592     36.854     28.935     241.080  158.898 

December  .".*."....          .     31.135     32.106     34.058     32.486     212.440  169.738 

Ye»r 48.273  28.576  49.101  29.916  295.866  165.265 

(a)  No  average  computed. 

Vew  York  in  centa  per  pound;  London  in  pounds  sterung  per  long  ton. 


and  be  of  great  benefit  to  all  the  metal  trades,  both  at 
borne  and  abroad. 

The  following  tables  illustrate  the  price  fluctuations, 
visible  supply  and  stocks  and  deliveries  in  recent  years: 

CLOSING  PRICE  OF  SPOT  STRAITS  TIN  AND  OF  STERLING 
EXCHANGE— END  OF  EACH  MONTH  OF  1 92 1 

Spot             Currency  Spot                 Spot 

Straits           Equiva-  Straits            Sterling 

Tin,                lent.  Tin,  Exohange. 

London,  New  York,  New  York,  New  York 

Pounds  Centa  Centa 

January 187-10  32.23  33.75  $3.85 

I  ebnmry 176-10  30.42  30  3.86 

March 166-10  29.14  29  3.93 

April 178-10  31.48  32  3.95 

May 178  30.74  31.50  3.87 

June 167-10  27.89  28.875  3.73 

July 160-5  25.54  26.50  3.57 

August 157-15  26.26  27.  3.73 

September 157  26.08  26.625  3.72 

October 157  27.60  28.25  3.94 

November 162-15  29.05  29.75  4.00 

December 171-15  32.23  33.125  4.21 

VISIBLE  SUPPLY  AND  LONDON  PRICES  FOR  SPOT  STANDARD  TIN 

AT  THE  END  OF  1912-1921 

Pounds  Sterling  per  Ton  of  2,240  Pounds. 

Tons  London  Price 

1921 24,060  £170-10-0 

1920 18,439  £206-0-0 

1919 21,320  £341-5-0 

1918 20,945  £296-0-0 

1917 19,057  £193-0-0 

1916 17,561  £179-  Of-0 

1915 16,108  £170-0-0 

1914 15,858  £148-0-0 

1913 14,571  £170-0-0 

1912 11,668  £229-10-0 

SUPPLIES,  DELIVERIES  AND  STOCKS  OF  TIN  AT  THE  BEGINNING 

AND  END  OF  EACH  YEAR  1913-1921  IN  TONS  OF  2,240  POUNDS. 

1921  1920         1919  1913 

Visible  supply  Jan.  1 18,439  21,320       7,787  11.668 

Supply 

Straits 36,107  45,431  51,045  62,467 

Australian 1,175  3,000       2,600  3,300 

Banca  and  BUliton 11,874  14,762  13,801  17,142 

Standard 10,537  14,336       8,536     

Total  supplies 59,693  77,529  75,982  82,909 

Total  avadable 78,132  98,849  83,769  94,577 

Deliveries 

Europe 28,394  27,191  29,445  40,540 

United  States 25,678  53,219  33,004  39,466 

Total  deliveries 54,072  80,410  62,449  80,006 

Visible  supply  Dec.  31 24,060  18,439  21,320  14,571 


The  Outlook  in  Iron 

Living  on  Stocks  in  1921  Has  Swept  the  Country  Bare  of  Steel — Railroad  and  Building 

Main  Dependencies  of  the  Industry — Increase  in  Iron  and  Steel 

Production  in  1922  Expected 


By  Alvin  I.  Findley 

Editor,   The  Iron  Age,  New  York 


REVIEWERS  of  1921  and  prophets  of  1922 — econ- 
omists, financial  writers,  and  leaders  in  banking 
i-  and  business — have  made  hopeful  expressions  con- 
cerning the  new  year.  This  is  generally  the  case  with 
business  forecasts.  At  the  opening  of  1921  very  few 
who  wrote  of  the  future  seemed  to  look  for  anything 
like  the  severe  industrial  depression  that  developed. 
Predictions  concerning  the  steel  trade  were  no  exception. 
There  were  even  some  iron  and  steel  men  who  had  an 
idea  that  1921  would  bring  some  rebound  from  the 
declining  prices  of  the  late  months  of  1920.  Nothing 
of  that  sort  happened,  with  the  exception  of  a  few  jog- 
like advances  that  were  succeeded  by  fresh  declines. 
The  price  lines  of  the  year  trend  uninterruptedly  down- 
ward. 

Sentiment  in  the  steel  trade  today  agrees  generally 
with  the  views  of  the  prophets  who  have  already  written 
about  1922.  But  steel  manufacturers  are  not  much 
given  to  definite  prediction.  Those  of  them  who  have 
been  in  the  business  for  two  or  three  decades  have  seen 


so  much  of  the  alternation  of  the  lean  and  fat,  and  of 
the  rapidity  with  which  one  condition  can  succeed  the 
other,  that  their  most  dependable  formula  is  that  it  is 
the  unexpected  that  happens. 

Living  on  Stocks 

One  reason  for  looking  for  better  things  in  steel  in 
1922  is  that  the  history  of  the  trade  shows  no  year  in 
which  the  output  was  so  small  a  percentage  of  capacity 
as  it  was  in  1921.  And  the  reason  for  such  a  record 
was  that  the  country  never  entered  on  a  year  with  so 
much  finished  iron  and  steel  in  the  hands  of  the  manu- 
facturing consumer,  or  such  large  warehouse  and  store- 
room stocks  of  the  products  of  metal-working  industries, 
as  existed  on  Jan.  1,  1921.  How  the  builders  of  ships, 
railroad  cars,  implements,  automobiles,  electric  equip- 
ment, machine  tools,  and  the  manufacturers  of  builders' 
hardware,  plumbers'  supplies,  domestic  ware,  and  the 
thousand  and  one  articles  made  from  wire,  sheets,  and 
tin  plates  got  through  the  twelve  months  with  so  little 
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rail  upon  the  nulla  was  the  continuing  wonder  of  the 
owners  of  steel  plants,  who  scarcely  knew  a  week  ahead 
whether  they  would  be  able  to  operate 

Scanning  the  production  curves  oi  th<  last  thirty 
years,  to  find  backing  for  the  hope  of  largi  r  steel  outpul 
in  L922  than  in  1921,  the  steel  maker  sees  that  in  L894, 
following  the  panic  year  1S'.»;'.  the  line  dipped  deeply, 
but  came  up  sharply  in  1895.  Similarly  after  1907, 
with  its  November  panic.  1;hi8  was  a  year  of  low  produc- 
tion, whereas  1909  even  went  beyond  1907.  In  1914, 
with  business  paralyzed  for  five  months  after  the  out- 
break of  the  war,  came  another  drop,  followed  by  a  high 
figure  in  1915. 

Coming  on  to  1920,  the  crash  came  in  the  autumn, 
so  that  it  was  after  all  a  year  of  good  output  in  steel: 
then  1921  brought  a  precipitous  drop.  The  tradition 
of  the  trade  that  a  50  to  60  per  cent  operation  is  to 
be  expected,  even  in  depressed  times,  from  mere  wear 
and  tear,  quite  broke  down,  for  at  19,250,000  tons  of 
steel  ingots  (castings  not  included),  1921  was  some- 
thing less  than  a  40  per  cent  year.  That  argues  strongly 
for  a  compensating  output  in  1922  unless  we  say  that 
the  Great  Upheaval  has  put  to  confusion  all  the  cycles 
and  the  curves. 

The  Country  Bare  of  Steel 

Putting  aside  charts  and  records,  the  expectation  of 
a  larger  demand  upon  the  steel  mills  in  the  coming  year 
than  in  1921  is  based  in  no  small  part  upon  the  fact 
that  the  country  has  been  swept  bare  of  steel  in  the 
using  up  of  inventories  of  every  description.  That  this 
had  gone  far  in  some  quarters  was  shown  by  the  replen- 
ishment demand  that  sprang  up  last  fall  and  that  was 
more  particularly  noticeable  in  the  wire  and  wire  nail 
trade  and  in  tin  plates.  Jobbers  and  manufacturing 
consumers  of  all  forms  of  steel  came  to  the  point  where 
broken  stocks  had  to  be  patched  up,  and  the  aggregate 
of  this  imperative  buying  gave  an  impulse  to  the  mills 
that  had  not  exhausted  itself  at  the  year's  end. 

Railroad  buying  of  steel,  which  includes  car  and 
locomotive  works  buying,  was  probably  much  less  than 
15  per  cent  of  the  country's  output  of  1921.  While  the 
railroads  are  following  a  very  careful  policy,  and  many 
officials  have  said  they  did  not  feel  warranted  in  in- 
creasing their  outlay  for  maintenance  until  they  could 
make  better  earnings,  the  immediate  promise  for  1922 
is  for  larger  railroad  buying  than  for  last  year. 

Prospects  in  Other  Lines 

Building,  next  to  railroad  consumption,  is  thought 
of  as  one  of  the  main  dependences  of  the  steel  industry 
for  the  coming  year.  There  has  been  some  liquidation 
in  wages  and  working  conditions  in  the  building  trades, 
but  not  enough.  The  amount  of  house  building  last 
year  was  large.  There  are  prospects  of  activity  on  a 
greater  scale  this  year,  but  the  feeling  that  labor  must 
come  down  is  more  intense. 

Agriculture  should  do  more  for  the  steel  trade  in 
the  new  year,  but  implement  makers  know  that  the 
farmer  must  harvest  another  crop  before  his  buying 
power  will  count  heavily  in  their  behalf.  Warehouses 
are  still  carrying  implements  made  in  1920,  but  the 
liquidation  has  been  steady,  and  unquestionably  the 
worst  has  been  passed. 

The  oil  fields  have  come  to  the  rescue  of  the  steel 
mills  in  the  last  few  months,  and  tank  work  has  made 
up  to  the  plate  mills  a  part  of  their  loss  in  shipyard 
tonnage.     Pipe-line   extensions    have   helped   out   also, 
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at  25  per  cent  of  the  total.  It  embraces  many  wear- 
and-tear  requirements  that  have  not  been  to  the  front 
since  the  breaking  out  of  the  war.  They  have  much 
to  do  with  replenishment  and  repair,  in  the  common 
uses  of  iron  and  steel  that  touch  the  ultimate  consumer. 
The  foundry  industry,  which  was  the  buyer  of  from 
7,000,000  to  8,000,000  tons  of  pig  iron  per  year  before 
the  war,  fared  badly  in  1921,  steel  foundries  in  partic- 
ular being  sufferers. 

Export  Trade  in  Iron  and  Steel 

In  the  export  trade  the  outstanding  difference  between 
today  and  one  year  ago  is  that  the  steel  companies  then 
had  a  good-sized  carry-over  in  1920  business.  Half  of 
our  shipments  of  iron  and  steel  into  the  export  trade 
last  year  were  made  in  the  first  quarter.  The  start 
in  export  trade  for  1922  is  made  from  the  scratch. 

Exchange  difficulties  have  not  grown  less.  Some  ex- 
porters of  steel  have  considerable  balances  in  South 
American  countries  which  they  cannot  transfer  to  the 
United  States  because  of  the  losses  that  would  be 
involved  in  converting  into  dollar  exchange.  Japan  is 
still  one  of  our  best  customers  in  steel,  taking  over 
100,000  tons  of  sheets  alone  last  year.  These  are  used 
extensively  for  roofing,  for  billboards,  household  uten- 
sils, and  in  a  great  variety  of  ways,  many  of  them  new. 
Japan  also  does  a  good  deal  of  galvanizing. 

The  Course  of  Prices 

One  year  ago  producers  of  iron  and  steel  in  all  lines, 
particularly  in  pig  iron,  were  giving  reasons  why  the 
prices  of  their  products  could  go  down  little  if  any 
until  their  costs  had  been  readjusted.  They  believed 
lower  ore,  lower  coke,  and,  more  important,  lower  trans- 
portation was  necessary  to  any  material  reduction  in 
the  prices  of  pig  iron  and  finished  steel.  Events  of  the 
year  show,  however,  that  prices  are  made  not  by  costs 
but  by  necessity  growing  out  of  the  relation  of  supply 
and  demand.  Wage  reductions  have  amounted  to  about 
40  per  cent  in  the  last  year,  and  in  some  cases  common 
labor  is  receiving  not  more  than  half  its  war-time 
wage.  Ore  has  been  reduced,  but  it  is  still  high  in 
relation  to  finished  material.  Carrying  charges  stand 
where  they  were  put  by  the  40  per  cent  advance  of  1920. 

The  year's  decline  in  pig  iron  is  represented  by  a  com- 
posite of  $18.68  at  the  opening  of  1922  as  against  $34.13 
one  year  previous.  The  market  today  is  but  19  per 
cent  above  the  ten-year  pre-war  average  of  $15.72. 
The  liquidation  of  finished  material  has  gone  far  and 
the  stress  has  been  severe.  The  average  price  at  mill, 
of  the  seven  leading  forms  of  finished  steel — rails, 
plates,  shapes,  bars,  plain  wire,  black  pipe,  and  black 
sheets — was  2.06c.  per  lb.  at  the  beginning  of  1922, 
against  3.08c.  one  year  previously  and  a  ten-year  pre- 
war average  of  1.68c.  Thus,  finished  material  is  today 
only  24  per  cent  above  the  ten-year  average. 

While  it  cannot  be  said  that  prices  are  at  the  bottom, 
it  is  evident  that  the  process  of  deflation  is  far  ad- 
vanced.   Manufacturers  realize  at  the  same  time  that 
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the  return  to  a  profitable  basis  must  be  the  road  of 
reduced  costs  rather  than  of  higher  prices.  Works 
managers  studied  economies  from  every  angle  in  1921 
and  much  remains  to  be  done. 

Labor  troubles  may  figure  in  no  small  way  in  steel 
works  operations  this  year.  Unemployment  is  still  a 
serious  problem  in  all  centers  of  steel  production.  Work 
at  iron  mines  will  be  scarce  through  the  winter,  and 
accumulations  of  ore  at  lower  Lake  docks  and  in  blast- 
furnace yards  will  still  be  heavy  as  the  season  of  naviga- 
tion opens.  So  far  as  the  steel  industry  itself  is  con- 
cerned, the  year  promises  to  be  as  free  of  strikes  as 
1021.  There  may  not  be  two  men  for  one  job  all  the 
year  but  at  no  time  will  the  labor  surplus  be  incon- 
siderable. 

Briefly,  the  outlook  for  iron  and  steel  production  in 
1922  is  for  some  increase  upon  that  of  1921,  this  ex- 


pectation being  based  on  the  indications  that  all  indus- 
tries passed  their  worst  point  last  year  and  on  the  fact 
that  the  country's  consumption  of  steel  in  1921,  bad 
year  as  it  was.  was  greater  than  the  production.  There 
are  DO  stocks  to  use  up  now,  and  the  mills  are  the  sole 
dependence.  Having  been  slightly  under  40  per  cent 
of  capacity  in  1921,  production  may  reach  50  per  cent 
this  year,  and  at  some  time  in  the  year  a  60  per  cent 
operation  may  be  attained.  Prices  may  go  lower  than 
they  are  today,  but  reductions  would  rather  be  due  to 
lowering  of  costs  than  to  further  cutting  by  manufac- 
turers that  would  increase  their  current  losses. 

But  any  prediction  of  a  larger  operation  in  iron  and 
steel  in  1922  carries  the  reservation  that  the  adjust- 
ments yet  to  be  made  by  railroads,  coal  mines,  and  the 
building  trades  can  be  brought  about  without  prolonged 
strikes  in  those  industries. 


Our  Foreign  Trade  in  Metals  and  Minerals 

Record  for  1921  Shows  a  Tendency  To  Return  to  Pre-War  International  Trade  Conditions — 

Copper  Exports  Increased,  While  Those  of  Lead  and  Zinc  Decreased — Tariff 

Being  Strongly  Urged  by  Producers 

By  Felix  Edgar  Wormser 

Assistant  Editor,  Engineering  and  Mining  Journal 

FOREIGN  trade  in  the  metals  and  minerals  is  a  a  healthy  sign  of  a  return  to  normal  conditions, 
small  part  of  the  foreign  commerce  of  the  United  Although  Germany  ranked  third  in  importance  as  a  cop- 
States.  Although  rich  in  mineral  resources,  the  per  importer  in  1920,  she  has  now  moved  up  to  first 
domestic  demand  for  our  own  metal  products  and  strong  place.  Especially  during  the  last  half  of  1921  did  the 
competition  from  other  countries  in  international  imports  of  France  and  England  decline, 
trade  has  left  little  room  to  build  an  export  business  Besides  the  sales  to  Europe,  the  copper  sold  to  Japan 
in  any  of  the  non-ferrous  metals  except  copper.  The  in  1921  was  highly  important  and  furnished  a  con- 
large  cheaply  mined  copper  deposits  of  the  United  venient  outlet  for  copper  refined  on  the  Pacific  Coast. 
States,  American  control  of  South  American  sources  of  Since  June,  1921,  when  purchases  suddenly  began,  Japan 
supply,  and  the  predominance  of  American  refined  pro-  has  been  the  second  largest  purchaser  of  American 
duction  in  the  world's  output  have  combined  to  make  the  copper,  importing  about  8,000,000  lb.  monthly.  Prior 
great  European  manufacturing  nations  look  to  the  to  June,  Japanese  purchases  were  negligible. 
United  States  for  an  adequate  supply  of  copper.  Unlike  There  is  no  minimizing  the  fact  that  a  healthy  export 
the  commerce  in  other  metals,  such  as  lead  and  zinc,  trade  is  necessary  for  a  prosperous  copper-mining  in- 
export  trade  in  copper  stands  squarely  on  both  feet  dustry.  Without  it,  as  at  present,  mines  will  close  down, 
and  is  able  to  meet  competition  from  anywhere  on  the  Whether  he  wills  it  or  not,  the  American  copper  pro- 
globe.  No  protection  has  been  necessary  to  build  up  ducer  is  vitally  concerned  in  the  political  and  economic 
the  industry.  developments  in  Europe  and  Asia.    They  directly  affect 

Although  exports  of  copper  in  1921  are  estimated  to  his  pocket-book, 

have  been  slightly  smaller  than  the  preceding  year,  less  The  Copper  Export  Association  functioned  satisfac- 

metal  to  be  refined  was  imported,  so  that  the  record  may  torily  during  1921,  despite  criticisms  from  abroad  which 

be  considered  more  satisfactory.     The  following  table  predicted  its  disruption.    The  association  has  not  stifled 

brings  out  this  relation:  competition,  as  several  large  producers  continue  to  sell 

movements  of  copper  to  and  from  the  united  states  copper  abroad  independently.    Furthermore,  Australian 

in  tons,  1919—1921  and  African  copper  competes  with  American  copper  in 

Year                                     imports                    Erporu  European  markets.    For  years  manufacturers  and  others 

fAvera'e3                                i87,3oo                     399,500  jn  Europe  have  been  organized  to  enter  foreign  trade, 

1920 184,616      ToFrance    3I1'810       59245  and  American  copper  producers,  in  adopting  these  tac- 

United  Kingdom       49',740  tics,  are  merely  playing  the  same  game. 

japan*"5''              4M50  Foreign  trade  in  lead  and  zinc  has  reverted  almost 

i92i  (eleven month.) 125.778             ance    3,0'°00      45  000  completely  to  its  pre-war  status.    During  the  latter  half 

Ge'rm^ingdom.      iomoo  of  1921>  exports  of  "bonded"  lead  made  from  foreign 

Japan..'..               23.700  ores  were  large,  due  to  the  attractive  lead  market  in 

One  of  the  surprising  features  of  copper  export  trade  Europe  and  the  possibility  of  shipping  the  lead  there 

during  1921  was  the  consistent  predominance  of  German  without  the  payment  of  a  high  duty.    Mexican  lead  is 

purchases  and  importations.     Month  after  month,  ever  shuttled  about  in  seeking  a  market;  when  American 

since  December,  1920,  German  copper  buying  has  ex-  prices  are  higher  than  those  abroad  the  metal  enters 

ceeded  that  of  any  other  nation,  and  as  Germany  was  the  United  States ;  when  London  prices  are  better  Mexi- 

the  largest  consumer  of  exports  before  the  war,  this  is  can   lead   goes  abroad.     The   London   market  was  so 
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much  higher  than  that  of  New  Yurk  m  December  that 
domes!  ic    lead    also    was    sold    to    Europe,    a    mosl    un- 
usual situation  and  out1  that   is  not  likely  to  com 
An  estimate  of  load  movements  in  tons  follows: 


Year 
1910-1913 

1920 

1921  (eleven  nice.) 


From  Domestic.     From  Foreign 
Ores  Ores 

70.200 
2.735  16,837 

631  22,492 


Lead  in 
Ore  ami  Bullion 

8  5,i": 

42.569 


1,608 
35,719 
31,068 


Lead  producers  have  been  active  in  advocating  a 
higher  tariff.  The  imports  of  lead  from  Spain  and 
France  early  in  1921  lent  color  to  the  plea.  In  May, 
23,480,000  lb.  and  in  June.  17.440,000  lb.  of  lead  were 
imported,  the  only  two  months,  however,  that  were 
favorable  for  such  importations.  Attempts  are  being 
made  to  import  additional  tonnages,  but  the  market  is 
too  low  and  the  tariff  too  high  to  make  importations 
profitable.  On  the  contrary,  American  lead,  as  stated 
in  a  preceding  paragraph,  has  gone  to  Europe. 

Zinc  producers  have  accepted  the  abrupt  change  from 
heavy  war-time  exports  of  zinc  to  practically  none,  a 
tendency  that  was  forecast  long  ago.  They  have  been 
more  concerned  over  importations  of  foreign  zinc,  which 
have  encouraged  an  attempt  to  obtain  a  higher  protec- 
tive tariff.  In  March  and  April  of  1921  large  quan- 
tities of  zinc  entered  the  country,  about  6,220,000  lb. 
in  each  month,  but  importations  ceased  abruptly  in 
April  and  have  been  a  negligible  market  factor  up  to 
January.  1922.  Neither  export  or  import  trade  in  1921, 
taken  in  the  aggregate,  is  worth  mentioning.  A  com- 
parison of  foreign  commerce  in  zinc  with  other  years, 
in  tons,  follows : 

. EXPORTS . IMPORTS 

From  From 

Domestic       Foreign  Blocks,  Other 

Year                                              Ores             Ores  In  Ore       Pigs,    Forms 

1910-1913 6,300        11,100  18,110       4,300      574 

1920     74,065        28.132(a)  22,487             15         17 

1921  (eleven  mos  ) 1,320         640(6)  2.665        6,674         15 

(a)  Also  1 1,833  tons  of  zinc  sheets;  (6)  Also  1.655  tons  of  zinc  sheets. 

The  great  unsettlement  in  the  European  zinc  indus- 
try, particularly  in  Upper  Silesia,  and  the  doubtful 
outlook  in  other  parts  of  the  world,  render  it  difficult 
to  predict  how  foreign  trade  in  zinc  will  be  affected, 
but  there  is  little  reason  to  suppose  that  the  situation 
will  be  much  different  from  that  prevailing  before 
the  war. 

Of  the  precious  metals,  gold,  silver,  and  platinum, 
import  trade  has  been  more  important  than  exports. 
Gold  shipments  to  the  United  States  were  so  heavy  dur- 
ing the  year  that  record  stocks  have  accumulated — 
about  40  per  cent  of  the  world's  gold  is  now  held  in 
this  country.  Silver  imports  and  exports  both  show- 
decreases,  the  Pittman  Act  naturally  diverting  all 
domestic  silver  to  the  Treasury.  Platinum  imports  were 
smaller  in  1921,  and  exports  larger,  partly  accounting 
for  the  relatively  high  price  of  platinum  during  the 
year.  Owing  to  a  possible  modification  in  the  attitude 
of  European  countries  and  the  United  States  toward 
Soviet  Russia,  it  would  not  be  surprising  if  importations 
of  platinum  during  1922  showed  a  marked  increase. 

A  table  of  imports  and  exports  of  the  precious  metals 
follows : 

. IMPORTS  ■ 

Gold  Silver  Platinum 

1910-1913  Average  $58,772,000     $44,868,000      116.374  oz. 

1920     417.068.000       88,060.000  81,741  oz. 

1921      691.267.400       63.242.670        57,055  oz. 

. EXPORTS  

1910-1913  Average  $69,041,000     $64,135,000  1.080  oz. 

1920     322.001.000      113.6I6.00C  l.302oz. 

1921      23.680.000       51575,400  3.264  oz. 


Import  b  of  the  minor  n  ■<!  dur- 

ing 1921.  Imports  of  nickel  droppi  d  from  41,600,000 
lb,  ic  2^200,000  lb.,  which  Ii  i  icpri  Ivi  ol  the  condition 
ol   the  nickel  market.     Import     of  aluminun 

antimony,    and    tl  manufac- 

ture,  chromite,    manganese,   and    tungsten,   also   show 

.  with  the 
possible  exception  of  aluminum,  is  export  trade  impor- 
tant. 

[MPI  IB  I  MS   AND  "HI  s.    1920-1921 

1920 

Aluminum,  lb...                                        40,074.132  26.884,573 

Antimony,  lb 26,310,530  19,062.800 

lb I\  160,089  6.286.665 

157,412 

Iridium,  osmium,  palladium,  oz 18,685  14,95} 

Chromite,  ton     150.275  81,835 

Mnif.aiiese  ore,  ton tiOI.4v  386,454 

Tungsten  ore-,  tw,  I.?40  M24 

Monuite,  lb 2.810,096  542,130 

I   )b  41,586.108  2,023,681 

Tin  ore  and.                       30,489  13,135 

Bars,  blocks,  iw.  Ii  126.038,389  45321,622 

■    :,  I  H72.650  528.003(o) 

Iron  ore,  ton 1.273,456  313,613 

(a)  Nine  months. 

Phosphate  rock,  sulphur,  borax,  and  salt  were  the 
most  important  non-metallic  minerals  exported  from  the 
United  States  in  1921,  but  all  show  a  falling  off  when 
compared  with  the  record  for  1920.  The  remaining  non- 
metallics  of  importance,  asbestos,  chalk,  nitrates,  potash, 
fluorspar,  mica,  pyrites,  talc,  and  china  clay,  were  im- 
ported in  smaller  quantities,  as  the  following  tables 
indicate: 

IMPORTS   OF   THE    NON-METALLICS,    1920-1921 

1920  Months.  1921 

Abrasives  (corundum)  ton 3,374  1.496 

Asbestos,  ton 149.605  58.485 

Chalk,  ton 159,146  49,019 

Magnesite,  ton     43, 1 54  46,655 

Nitrates  (soda)  lb 1.321.922  363,808 

Potash,  lb 93.57l.98l(aj43,162.697(<.) 

Kainite,  ton 53.790  58,299 

Fluorspar,  ton 21.975  5,316 

Meerschaum,  lb 13,386  1.731 

Mica   lb                                1,447,208  445,687 

Gypsum,  ton 265,542  224,443 

Graphite.ton 18,835  7,157 

Pyrites,  ton 332.606  184.065 

Talc  lb          43.458.629  20.780,447 

Mineral  wax,  lb 4,272,341  8,1 1 1,423 

Sulphur,  ton 44  4 

China  clay,  ton                            323.488  119.535 

Blue  clay  and  bauxite,  ton 49,000  31.256 

Barvtes,  ton 24,874  6.315(c) 

Bauxite,  ton 42,895  24.883  (c) 

(a)  136,786  tons  also  came  over  as  muriate  and  sulphate.  (6)  66,851  tons  also 
came  over  as  muriate  and  sulphate,     (c)  Nine  months. 

EXPORTS  OF  MINOR  METALS  AND  MINERALS  1920-1921 

Eleven 

1920  Months  1921 

Aluminum,  lb 9.407,653  2,076,244 

Asbestos,  ton 549  463 

Bauxite,  ton 22,257  5.591 

Potash,  lb 2.819.459  297,002 

Borax,  lb 14.325.037  3,658,059 

Sulphur,  ton 477,450  267,179 

Clays,  ton 117.286  40.699 

Phosphate,  ton  „ 

High-grade  hard  rock 344,896  '"•|?J 

Landpebble 693.355  506,395 

Allother 31.761  5,236 

Iron  ore  ton                                                 1.145.037  438,126 

Nickel,lb.... ........                       -  1, 21 5,232  425.740 

Platinum,  oz 1.302  ,„H°7 

Graphite,  lb 1 .21 3.616  '■"?'°6* 

Quicksilver  lb                                                  16.493  27.626 

sVltlb              .          ■  278.544.338  194.530,200 

Iron  ore', 'ton .".'.' .'.'.'.'..  ......... 1.145,037  438,126 

For  a  time  in  1921  it  appeared  that  early  action  would 
be  taken  by  Congress  upon  the  tariff,  but.  presumably 
due  to  realization  that  the  whole  question  is  inextricably 
interwoven  with  the  prosperity  of  the  country  as  a  unit 
and  with  the  larger  issues  of  debt  cancellation,  excessive 
gold  reserves,  and  other  economic  problems  of  readjust- 
ment, a  decision  and  report  of  the  bill  have  been  delayed. 
Whatever  tariff  is  finally  decided  upon  will  have  an  im- 
portant effect  upon  the  foreign  commerce  of  the  United 
States   in  metals  and  minerals. 
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Metal-Market  Problem  for  the  Miner 

Conditions  Under  Which  Copper,  Copper  Ores  and  Mattes  Are  Sold 

Examples  of  Sales  Contracts     How  Silver,  Lead,  Zinc,  and  Tin 

Ores   Are    Marketed     Tungsten    Concentrates — Crude    Platinum 

By  Albert  R.  Ledoux 

Of  the  Firm  of  Ledoux  &  Co.,  Now  York 


NUMEROUS  INQUIRIES  at  my  office  would  indi- 
cate that  some  producers  of  ores  and  their  deriva- 
tives, especially  those  abroad,  do  not  now  know 

where  they  can  best  rind  a  market  nor  what  are  the  usual 
forms  for  contracts,  especially  in  view  of  recently 
changed  conditions;  nor  how  to  calculate  what  net  prices 
they  might  expect  to  receive  for  shipments;  and  I  pre- 
sume it  is  to  throw  a  little  light  on  these  problems  that 
the  Editor  of  Engineering  and  Mining  Journal  has 
asked  me  to  prepare  a  brief  statement  which  may  per- 
haps serve  as  a  guide  to  those  interested.  Doubtless 
similar  requests  for  information  come  to  the  Journal. 

In  addition  to  these  inquiries,  despite  the  fact  that 
my  firm  are  neither  brokers  nor  commission  merchants 
nor  dealers  in  metals,  it  has  happened  occasionally  that 
certain  producers,  particularly  some  doing  business 
abroad,  have  consigned  material  to  us  for  sale.  Under 
such  circumstances  we  have  been  compelled,  however 
unwillingly,  to  act,  and  have  placed  the  ore  in  the  hands 
of  brokers  or  commission  houses  to  make  the  best  bar- 
gain possible  for  the  sellers.  We  have,  however,  many 
copies  of  contracts  made  without  our  intervention  which 
have  enabled  us  to  make  settlements  with  buyers  or  re- 
finers on  behalf  of  the  sellers  who  have  retained  us  not 
only  to  sample  and  assay  but  to  complete  the  settlements. 

As  to  these  forms  in  general  I  would  say  that  there  is 
still  no  fixed  standard,  though  the  general  tendency  is 
in  the  direction  of  simplification,  but  there  are  some- 
times variations  of  importance  which  may  be  overlooked. 
For  instance,  I  recall  two  contracts  made  about  the  same 
time.  In  one  of  them  it  was  provided  that  the  payment 
for  the  metals  contained  should  be  based  on  the  price 
established  so  many  days  after  the  arrival  of  the  ship- 
ment in  the  buyer's  works;  in  the  other,  so  many  days 
after  the  shipment  arrives  at  the  railroad  terminus  or 
at  the  steamship  wharf.  The  latter  form  is  the  one  usu- 
ally adopted,  being  fair  to  the  shipper  and  buyer  because 
on  a  falling  market  there  may  be  a  suspicion  that  the 
buyer  has  induced  the  railroad  company  to  hold  cars  in 
its  yards  or  the  captain  of  a  lighter  to  permit  his  vessel 
to  remain  for  a  few  days,  loaded,  alongside  of  the  wharf. 
In  that  way  time  might  be  gained  and  a  lower  price  paid 
than  in  the  former  instance.  Though  there  are  few  if 
any  buyers  who  would  thus  take  advantage  of  a  seller, 
it  is  well  to  eliminate  a  possible  cause  of  suspicion. 

Such  occurrences  being  rare,  it  may  be  wondered  why 
T  mention  one  of  them,  but  in  past  years  sellers  have, 
in  some  instances,  discovered  that  the  contract  was  based 
on  the  cost  of  casting  copper,  or  cathodes,  not  knowing 
the  difference  in  the  price  between  these  and  ingots  or 
wire  bars.  On  a  falling  market  my  firm  have  been  ac- 
cused of  delaying  the  sampling  and  assaying.  We  have 
no  control  of  the  sampling  date;  whenever  the  buyer  is 
ready  to  sample  we  are  present,  but  cannot  expedite  it. 
Therefore  it  is  better  to  take,  for  the  settlement  date  or 
quotation  date,  so  many  days  after  the  arrival  of  the 
material  rather  than  the  date  of  sampling  or  the  date 
•of  agreement  of  assays. 


As  to  the  general  conditions  of  payment  and  the  prices 
which  the  shipper  is  to  receive  for  metals,  these  are,  in 
the  East  at  least,  based  on  quotations  for  the  average 
of  the  week  of  sampling,  or  for  some  other  period,  as 
stated  by  Engineering  and  Mining  Journal.  (The 
"week"  means  Thursday  to  Wednesday.)  In  some  West- 
ern sections,  however,  the  price  paid  is  based  upon  the 
quotations  of  the  Western  Union  Telegraph  Co.,  and 
these,  I  understand,  are  obtained  from  the  New  York 
Metal  Exchange.  In  my  opinion,  the  quotations  of  the 
Journal  are  most  likely  to  be  representative  of  the  actual 
market  conditions,  for  it  has  access  not  only  to  the  files 
of  sellers  but  those  of  buyers,  and  their  books  are  open 
confidentially  for  inspection.  Furthermore,  certain 
sales  of  ingots,  wire  bars,  and  other  forms  may  not 
have  taken  place  at  the  actual  price  for  fine  metals 
named  in  the  contracts,  an  understanding  being, 
whether  stated  in  writing  or  not,  that  an  allowance  shall 
be  made  for  all  or  part  of  the  freight,  say,  to  the  Nau- 
gatuck  Valley,  or  a  special  discount  for  cash  payment  in, 
say,  New  York,  or  payment  deferred  for  sixty  or  ninety 
days  without  interest  charges.  These  facts  are  known 
to  the  representative  of  the  Journal  who  visits  the  trade 
in  preparation  of  quotations,  and  are  allowed  for.  They 
sometimes  account  for  differences  in  quotations  as  be- 
tween those  issued  by  the  Metal  Exchange  and  those 
published  in  the  Journal. 

Copper  Contracts  Are  Simplified 

It  is  well  known  that  there  are  few  copper  mines  the 
products  of  which  do  not  contain  also  certain  propor- 
tions of  other  metals,  particularly  gold  and  silver,  which 
in  early  days  might  not  have  been  paid  for  but  at  present 
are  accounted  for  in  settlement.  On  the  other  hand, 
there  are  undesirable  impurities,  such  as  zinc,  arsenic, 
or  other  metals.  In  some  locations  silica  is  penalized; 
also,  in  others,  the  smelter  needs  silica  and  may  even 
have  to  buy  it  in  the  form  of  quartz  or  even  beach  sand, 
if  the  ores  he  smelts  do  not  contain  enough. 

There  was  a  time  when  silver  in  copper  matte  was 
not  paid  for  unless  it  amounted  to  over  30  oz.  per  ton. 
There  was  therefore  an  inducement  to  add  silver  in 
some  form  to  shipments  of  matte,  to  bring  the  assay  up 
to  or  over  30  oz.  per  ton.  In  some  instances  at  present, 
and  more  largely  in  the  past,  American  smelters  have 
penalized  lead  in  matte,  and  of  course  zinc,  antimony, 
and  sometimes  bismuth,  as  indicated  before;  whereas, 
on  the  other  hand,  some  European  buyers,  particularly 
those  in  Germany,  have  surprised  shippers  of  leady  cop- 
per matte  by  paying  for  the  lead  also  instead  of 
penalizing  it. 

The  tendency  of  today  is  in  the  direction  of  simplifi- 
cation of  contracts.  Despite  seemingly  complicated  de- 
tails of  settlement,  we  have  already  advanced  a  long 
way  from  the  former  British  terms  which  paid  for  cop- 
per in  ores,  concentrates,  and  mattes  on  the  basis  of 
landing  weights  in  Great  Britain.  There  were  arbitrary 
deductions  of  so  many  pounds  per  ton  for  "draftage": 
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others  for  dock  dues,  town  dues,  master  porterage 
ox  other  charges.    The  copper  was  paid  for  not  on  the 
electrolytic  aasaj  which  shows  the  actual  amount  of  total 
copper  present  init  on  the  "produce"  based  on  the  sup- 
posed imitation  in  the  crucible  of  smelter  operations, 

and  mighl  or  might  not  represent  approximately  the  real 
amount  of  copper  in  the  shipment.  Then  the  settlement 
was  based  not  on  so  many  peine  per  pound  of  copper 
content  but  upon  so  many  shillings  per  unit.  The  unit 
is  1  per  cent  per  ton;  that  is  to  say,  a  unit  of  a  ton  of 
2,000  lb.  would  be  20  lb.  and  payment  would  be  so  many 
shillings  per  ton  for  every  20  lb.  of  copper  present;  but 
the  British  custom  was  not  based  on  the  unit  of  the  ton 
of  2,000  lb.,  nor  yet  upon  the  ton  of  2,240  lb.,  but  upon 
the  "miner's  ton"  of  2,352  lb. 

All  contracts  for  ore,  matte  or  blister  in  the  United 
States  are  now  based  on  the  electrolytic  assay  for  cop- 
per, but.  there  still  lingers  an  old  trade  custom  of  de- 
ducting from  the  electrolytic  assay  of  ores  or  mattes 
1.3  per  cent,  which  is  supposed  to  represent  the  differ- 
enc  between  electrolytic  and  "fire"  assay.  I  hope  to  live 
to  see  the  day  when  the  payments  for  copper-bearing 
material,  at  least,  will  be  based  upon  the  actual  amount 
present  as  shown  by  as  perfect  an  assay  as  possible,  the 
buyer  paying  so  many  cents  per  pound  of  copper  content, 
as  his  knowledge  of  the  character  of  the  shipment  and  of 
the  difficulty  or  ease  of  smelting  or  refining  suggests. 

I  might  interject  here  also  the  opinion  that  shippers 
would  serve  their  interests  best  by  employing  reputable 
brokers  in  ores  and  metals,  rather  than  by  attempting 
to  shop  around  by  corresponding  with  various  buyers. 
This  refers  particularly  to  sellers  to  establishments  in 
the  eastern  United  States.  Though  the  tendency  of  the 
age  is  to  get  rid  of  the  middleman  as  far  as  possible,  I  do 
not  think  the  time  has  yet  come  when  it  is  advisable  to 
attempt  this  in  connection  with  the  sales  of  ores  and 
metal  products,  particularly  if  the  seller  has  no  agent 
of  his  own  on  the  spot,  or  if  he  be  a  foreigner  unfa- 
miliar with  American  conditions  of  marketing. 

As  an  example,  a  much-condensed  suggestion  for  a 
contract  for  the  sale  of  copper  matte  based  on  examina- 
tion of  a  large  number  of  such  contracts  in  my  posses- 
sion is  given  herewith.  Some  of  the  contracts  date  back 
several  years;  others  were  entered  into  during  1921. 
Matte  is  gradually  disappearing  from  the  market,  but 
numerous  mining  companies,  whose  product  is  hardly 
large  enough  to  justify  the  use  of  converters,  or  where 
fuel  is  unavailable,  or  other  conditions  do  not  admit  of 
reverberatory  practice,  at  least  want  to  know  the  market 
for  mattes.    Suggestions  for  such  a  contract  follow : 

Contract — The  seller  states  that  he  is  producing  a  grade 
of  copper  matte  running  from  35  to,  say,  55  per  cent  copper 
content,  amounting  on  the  average  to  so  many  tons  monthly. 
He  agrees  to  deliver  this  material  (with  the  usual  strike 
and   accident   clause   reserved)    at   buyer's   works   or   at  a 

certain  port  during  a  period  of  years  in  as  nearly  as 

possible  equal  monthly  shipments.  The  buyer  agrees  that 
the  material  on  arrival  shall  be  weighed  and  sampled  by  him 
jointly  with  Messrs.  Doe  &  Roe,  assayers,  who. shall  repre- 
sent the  shipper.  The  buyer  will  make  his  own  assays  and 
Messrs.  Doe  &  Roe  those  for  the  seller.  Extra  samples  shall 
be  sealed  by  both  parties  and  held  for  umpire  in  case  of 
difference  in  assays.  The  splitting  limits  shall  be  as 
follows:  For  copper,  0.25  per  cent;  for  silver,  1.00  oz.  per 
ton  of  2,000  lb.;  for  gold,  0.03  oz.  per  ton  of  2,000  lb. 

If  the  assays  of  both  parties  agree  within  the  foregoing 
splitting  limits,  they  shall  be  averaged  for  settlement ;  other- 
wise one  of  the  sealed  samples  shall  be  submitted  to  an 
umpire  agreed  upon,  the  umpire's  assay  to  be  averaged  with 
that  of  the  seller  or  the  buyer  which  is  nearest  to  his 
figures.     If,  however,  the  umpire  shall  be  lower  than  both 
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All  the  gold  content  is  to  be  paid  for  without  deduction 
at  .$20  per  oz.,  if  over  0.05  oz.  per  ton. 

In  many  contracts,  there  are  provisions  for  advances 
to  the  shipper  on  the  part  of  the  buyer  against  railroad 
or  ocean  bills  of  lading,  such  advances  running  from 
80  to  90  per  cent  of  the  assumed  value,  based  either  on 
preliminary  sampling  or  assaying  at  the  shipping  point 
or  on  the  statement  of  the  shippers  as  to  their  estimate 
of  the  value  of  the  lot.  Interest  is  always  charged  for 
such  advances.  As  an  indication  as  to  how  a  settlement 
of  this  kind  would  turn  out,  I  give  the  figures  in  the 
table  for  a  certain  lot  of  imported  copper  matte,  omit- 
ting, of  course,  the  names  of  the  contracting  parties  and 
the  date  of  the  settlement : 

SETTLEMENT  FOR  IMPORTED  COPPER  MATTE 

Buyer's  Assays  Seller's  Assays     Settlement 

g^rcent "%       %M      *l\i 

Gdd%*::.::::::'.::::::::::.-..     °'°         ° ,0         0I° 

Moisture 0-50  per  cent 

Pounds 

Net  weight  of  lot '°<Mj°0 

Less  moisture  at  0.50  per  cent 3U" 

80^^-47.44  per  cent  less  1.30  =  46.14  percent  of  99.5001b   =  45,9091b. 

45,909  1b.  copper  at  13c ...        ■■■  i«i'ii 

Less  smelting  and  refining  charge  at  2.90c.  per  lb.  copper. . .     1,331.36 

Value  of  copper $4,4i7?i 

95  per  cent  of  silver  content  at  66ic.  per  oz ■'•" 

Gold  content  at  $20  per  oz ______ 

$4,753.85 

Less  advances 4'000'00 

Net *753'85 

The  foregoing  is  nearly  an  ideal  contract,  and  might, 
under  today's  conditions,  serve  as  a  practical  basis  for 
a  sale  covering  a  single  shipment  or  a  period  of  a  few 
months,  but  perhaps  not  for  a  long  contract.  New  long- 
term  contracts  now  being  negotiated  or  recently  entered 
into  both  for  the  sale  of  copper  matte  and  blister  copper 
recognize  the  changing  conditions  of  labor  and  fuel  costs, 
and,  as  a  protection  for  both  parties,  include  certain 
"variables,"  such  as  a  clause  providing  that  "This  con- 
tract is  based  on  present  costs  of  fuel  and  labor  and  shall 
be  readjusted  [say]  quarterly,  as  the  cost  of  smelting 
and  refining  goes  up  or  down." 

The  contracts  for  blister  copper,  say  98  per  cent  fine. 
are  somewhat  similar  in  their  terms  to  those  above  out- 
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lined  for  matte,  and  in  some  of  them,  instead  of  the 
deduction  from  the  copper  assay,  there  is  a  deduc- 
tion oi  rive  pounds  of  copper,  or  some  other  figure,  per 
ton  of  oars,  to  cover  losses  in  process.  There  is  or 
should  be  a  penalty  against  non-fulfillment  of  contract  on 
the  part  of  the  seller,  especially  in  all  long  contracts 
where  the  works  depend  almost  entirely  upon  this  par- 
ticular seller  and  would  have  to  shut  down  in  whole  or 
in  part  if  he  failed  to  live  up  to  his  agreement.  Of  the 
copper,  as  found  by  assay.  09.75  per  cent  is  paid  for  at 
the  market  price  upon  the  agreed  day  of  settlement. 
Of  the  silver.  95  per  cent  is  paid  for  if  less  than  50  or  60 
oz.  per  ton;  if  over  50  or  60  oz.  per  ton.  the  excess  over 
the  agreed  limit  is  subjected  to  a  further  deduction  of 
5  per  cent.  All  the  gold  is  paid  for  at  $20  per  oz.  There 
-melting  or  refining  charge  of,  say,  $27.50  per  ton. 
The  calculation  of  the  out-turn  under  this  basis  is, 
after  all,  not  complicated,  although  I  still  think  it  would 
be  better,  where  the  copper  constitutes  the  greatest  ele- 
ment of  value  in  the  shipment'.  Jo  do  away  with  the 
refining  charge  entirely  and  to  pa/so  many  cents  less 
than  the  value  of  the  copper  as  established  by  the  quo- 
tation accepted,  but  where  it  is  simply  a  refining  con- 
tract and  the  copper  is  returned  to  the  shipper  or  sold 
for  his  account,  the  element  of  possible  additional  gain 
to  the  refiner,  due  to  increase  in  the  market,  is  removed 
from  his  estimate  of  profit. 

There  is  usually  insistence  on  the  part  of  the  buyers 
that  moisture  occluded  in  blister  copper  shall  be  de- 
ducted. It  is  found  in  some  instances  that  the  tops  of 
the  bars  are  porous  and  that  if  a  shipment  is  rained  on 
there  is  an  appreciable  amount  of  moisture  present,  and 
when  the  metal  has  been  water-cooled  in  casting,  this 
occlusion  may  be  deep-seated  and  the  weight  thereby 
considerably  increased.  It  is  not  infrequent  that  in 
drilling  such  blister  copper  for  a  sample  the  drill  will 
enter  a  cavity  half  filled  with  water. 

The  contracts  for  copper  ores  differ  considerably.  The 
following  are  fairly  typical  of  those  entered  into  by  two 
great  metal  houses  in  the  East : 

A— Copper  paid  for  less  1.30  at  the  Engineering  and  Min- 
t's average  quotation  for  the  week  in  which 
sampling  takes  place — less  a  deduction  of  2c.  from  this 
quotation.  All  gold  paid  for  at  $20  per  oz.  Ninety-five 
per  cent  of  silver  content  paid  for  at  Handy  &  Harman's 
quotation  for  the  week  of  sampling.  Treatment  charge,  $2 
per  ton  of  2,000  lb.,  based  on  net,  dry  weight.  Splitting 
limits:  For  copper,  0.2  per  cent;  for  silver,  0.8  oz.  per  ton 
of  2,000  lb.;  for  gold,  0.05  oz.  per  ton  of  2,000  lb.  Payment 
sixty  (60)  days  after  arrival  of  importing  steamer  at  New 
York.  Delivery,  c.i.f.  New  York.  Assays  settled  between 
buyers  and  Doe  &  Roe,  representing  sellers.  Usual  umpir- 
ing clause.  Empty  bags  to  be  returned  to  seller  or  sold 
for  his  account. 

B — Delivery  f.o.b.  smelter's  wharf,  or  c  i.f.  Xew  York.  In 
latter   case   seller  pays  cost  of   lightering — say,   $1.50   per 

ton.    Copper  less  1.30  paid  for,  less  -• cents  smelting  and 

refining  charge.  Silver,  if  over  1  oz.  per  ton,  95  per  cent 
paid  for.  If  ore  is  of  American  origin,  silver  is  paid  for 
on  the  Xew  York  quotation;  if  of  foreign  origin,  on  the  New 
York  equivalent  of  the  foreign  price  for  silver.  Gold,  if 
over  0.05  oz.  per  ton,   paid  for  at   $20   per  oz.     Smelting 

charge  of  $  per  ton.     If  ore  is  so  fine  that  it  must  be 

briquetted,  cents  per  ton  is  charged   for  briquetting. 

(This  relates  chiefly  to  concentrates.  This  degree  of  fine- 
ness is  based  on  a  test:  If  35  per  cent  or  over  goes  through 
a  J-in.  mesh  screen,  the  penalty  is  enforced.) 

Excess  of  alumina  <A1,Oj)  over per  cent  is  penalized; 

also  zinc  in  excess  of per  cent;  likewise  arsenic,  anti- 
mony, and  bismuth.  Neutral  ores  are  desirable,  and  any 
excess  over  an  agreed  maximum  of  silica  and  (or)  iron 
penalized  at  cents  per  unit. 


Pate  of  payment,  days  after  arrival,  or  of  agree- 
ment of  assays,  or  after  sampling  or  according  to  other 
terms  >>t'  the  agreement, 

Some  ores  are  imported  which  are  most  valuable  for 
their  silver  content,  lead  being  negligible,  although  both 
gold  and  copper  are  paid  for.  These  ores  have  sold, 
under  the  most  recent  contracts,  on  the  following  basis: 
Ninety-eight  and  one-half  per  cent  of  the  silver  ascer- 
tained by  assay  is  paid  for  at  the  New  York  price  for 
foreign  silver  as  quoted  by  Engineering  and  Mining 
Journal  on  the  tenth  day  after  the  date  of  sampling, 
provided  the  silver  content  is  under  6,000  oz.  per  ton  of 
2,000  lb.  If  the  silver  content  is  6.000  oz.  or  over,  99 
per  cent  of  the  content  is  paid  for.  If  there  happens  to 
be  no  quotation  for  silver  on  the  date  above  mentioned, 
the  quotation  for  the  day  next  following  applies.  All 
the  gold  is  paid  for  at  $20.60  per  oz.  If  copper  is  present 
to  the  extent  of  10  per  cent  or  over,  1.30  being  first 
deducted  from  the  assay,  this  copper  is  then  paid  for  at 
3c.  below  the  New  York  price  of  electrolytic  copper  as 
quoted  by  the  Engineering  and  Mining  Journal  on  the 
same  day  taken  for  the  silver  valuation.  There  is  a 
smelting  charge  of  $25  per  ton  of  2,000  lb.,  based  on  the 
net  dry  weight  of  material.  Payment  twenty  days  after 
sampling  at  buyer's  works;  delivery  at  buyer's  works. 

Lead  Ore  Settlements  Complicated 

With  respect  to  lead  ores,  diverse  conditions  must  be 
considered.  Contracts  vary  as  between  low-  and  high- 
grade  lead  ores,  between  Western  and  Eastern  terms, 
and  between  American  and  imported  products.  Most  of 
such  ores  arriving  at  works  on  the  Eastern  seaboard  are 
of  a  low  grade  and  carry,  naturally,  silver.  Here  are 
two  typical  contracts : 

A — Ninety  per  cent  of  the  lead  content  is  paid  for  on  the 
wet  assay,  less  1.50  per  cent;  that  is  to  say,  if  the  ore 
contained  15.50  per  cent  lead  by  wet  assay,  14  per  cent  is 
paid  for.  The  price  is  based  on  the  New  York  quotation  of 
Engineering  end  Mining  Journal  on  the  tenth  day  after  the 
date  of  sampling  at  buyer's  works  and  after  further  deduc- 
tion from  the  assay  of  3  per  cent.  In  this  instance,  on  the 
above  assumption,  the  lead  content,  which  is  supposed  to 
have  been  15.50,  and  14  per  cent  after  the  deduction  of  1.50 
per  cent,  is  subjected  to  a  further  deduction  of  three  points; 
that  is  to  say,  11  per  cent  net  will  be  paid  for.  In  addition, 
a  deduction  to  cover  part  of  the  supposed  smelting  costs 
is  made  at  the  rate  of  Jc.  per  lb.  There  is  the  provision 
that  the  quotation  shall  be  taken  as  of  the  day  of  sampling 
or  upon  the  next  day  if  there  be  no  quotation.  One  im- 
portant point  is  that  in  transactions  involving  the  sale  of 
dutiable  ores,  the  import  duty  is  paid  by  the  seller.  If  gold 
is  present  to  the  extent  of  0.05  oz.  per  ton  of  2,000  lb.  or 
over,  all  is  paid  for  at  the  rate  of  $20  per  oz.  Ninety-five 
per  cent  of  the  silver  content  is  paid  for  at  the  Engineering 
and  Mining  Journal's  quotations  for  foreign  silver  as  of  the 
day  when  the  quotation  for  lead  is  taken. 

There  is  a  penalty  for  zinc  present  at  the  rate  of  50c.  per 
unit  on  any  excess  over  8  per  cent.  A  penalty  likewise  for 
arsenic  of  $1  per  unit  on  all  present  over  2  per  cent.  There 
is  a  smelting  charge  of  $10  per  ton  on  the  net  dry  weight 
of  are.  The  delivery  is  c.i.f.  New  York  and  the  payment 
forty  days'  after  arrival  of  steamer  at  the  port  of  New 
York.  Conditions  of  sampling  and  assaying  are  as  in  previ- 
ous contracts. 

It  will  be  seen  that  this  is  a  complicated  method  of 
figuring,  and  I  append  at  this  point  the  results  of  a 
recent  settlement  on  ores  of  this  class : 

If  there  be  brokerage  or  commission  it  will  be  de- 
ducted in  remitting  the  net  proceeds  as  above.  In  some 
transactions,  bags  if  in  good  order  are  returned  to  seller 
by  freight  at  his  expense;  otherwise  they  are  sold  for 
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his  account  either  as  second-hand  bag    or  junk,  and  the 
proceeds  remitted. 
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Refining  charge  at  $10  per  ton  $48i)  "7 

Zinc  15.26  per  cent  penalty  ,,v,-r  8  per  cent         7  2r,  ;„  i 

349.  I  >  174    59 

Arsenic  2.5  per  cent  penalty  over  2  per  cent        0.5  per  cent. 

24.05  unils  i>l  J I  24   05        679.61 


$5,491 


B — Delivery — F.o.b.  smelter,  or  c.i.f.  New  York;  in  the 
latter  arrangement,  lighterage  charges  being  for  account 
of  seller. 

Lead — 90  per  cent  of  the  lead  contents,  as  per  dry  assay, 
that  is,  wet  assay  less  1£  units  is  paid  for  at  the  New 
York  quotation  or  London  quotation  for  pig  lead,  less  a 
refining  charge  of  lie.  per  lb.  of  lead  paid  for. 

Silver — If  contents  exceed  1  oz.  per  ton  of  2,000  lb.,  95 
per  cent  of  the  silver  content  (minimum  deduction  1  oz. 
per  ton  of  2,000  lb.)  is  paid  for  at  the  New  York  price  of 
silver  as  quoted  by  Handy  &  Harman.  Because  of  the 
operation  of  the  Pittman  Act,  if  the  silver  is  of  domestic 
origin  the  New  York  quotation  for  domestic  silver  is  stip- 
ulated; if  of  foreign  origin,  the  New  York  foreign  price  of 
silver  is  stipulated. 

Gold — If  content  exceeds  .05  oz.  per  ton  of  2,000  lb.,  all 
gold  is  paid  for  at  $20  per  oz.  No  payment  is  made  for  gold 
if  content  is  .05  oz.  or  below  per  ton  of  2,000  lb. 

Smelting  Charge — $15  per  dry  ton  of  2,000  lb.  of  ore. 

Penalties — Sulphur — Content  in  excess  of  per  cent 

penalized  at cents  per  unit  per  dry  ton  of  2,000  lb.  ore. 

Zine  —  In  excess  of  8  per  cent  penalized  at  50c.  per 
unit  per  dry  ton  of  2,000  lb.  ore.  Arsenic,  antimony,  and 
bismuth   combined — In   excess   of  1   unit   penalized   at  50c. 

per  unit  per  dry  ton  of  2,000  lb.  ore.    Tin — In  excess  of 

per  cent  penalized  at  cents  per  unit  per  dry  ton  of 

2,000  lb.  ore. 

Payment  for  precious  metals,  and  charge  for  smelting 
and  refining  is  due  sixty-days  after  date  of  sampling.  This 
is  at  times  varied,  fixing  payment  thirty  days  after  date 
of  agreement  of  assays  or  after  arrival  of  the  material  at 
works  or  port  of  entry. 

Only  a  small  amount  of  zinc  ore  is  imported,  and, 
indeed,  much  less  than  was  previously  produced  under 
1921  conditions.  The  usual  "Joplin  terms"  are  based 
on  60  per  cent  of  zinc,  paid  for  at  the  price  ruling  or 
agreed  upon,  less  a  deduction  or  addition  of  SI  per  unit 
per  ton  of  2,000  lb.  in  accordance  as  the  assay  goes 
below  or  above  60  per  cent. 

Tin  ores  are  becoming  more  and  more  an  important 
import,  though  there  are  as  yet  only  three  or  four  buy- 
ers.   Here  is  a  recent  contract : 

Tin  content  is  paid  for  at  the  average  of  cash  and  three 
months'  prices  of  standard  tin  as  quoted  in  London  during 
the  two  calendar  weeks  following  the  arrival  of  the  import- 
ing steamer  at  the  port  of  discharge,  these  quotations  being 
converted  into  United  States  currency  at  the  average  of 
the  demand  rate  of  exchange  on  London  which  rules  on  the 
days  which  are  taken  for  pricing.  There  is  a  treatment 
charge  of  about  $85  per  ton  of  2,240  lb.,  based  on  the  net 
dry  weight  of  ore  and  on  a  tin  content  of  60  per  cent. 
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Shipments   of   tungsten   concentrates   still   come   in, 
though   it  an  ever-diminishing  rate,  and  buyers  are  more 
ilar.    They  are  sold  on  a  simple  contract 
I  on  the  unit  of  tungstic  oxide  (WO  i.  Thest 

been  generally  soli  weights  and  assays  of  one 

firm  of  chemists,  if  coming  to  New  York,  but  I  believe 
that  it  is  always  better  that  the  weighing  should  be 
made  jointly  by  buyers  and  the  representativi 

sellers,  and  that  assays  should  be  compared,  the  average 
taken,  and  a  provision  made  for  umpiring  in  ease  of  dif- 
ference. This  avoids  complications  and  claims  against 
either  the  seller  or  the  assayers  representing  both  par- 
ties. It  is  more  satisfactory  that  assays  be  compared, 
and  if  there  be  any  serious  differences,  either  party  or 
both  parties  should  reassay  or  an  umpire  satisfactory 
to  both  be  selected. 

Though  the  settlement,  when  determined,  is  simple, 
conditions  as  to  grade  and  impurities  are  important. 
The  shipment  is  usually  sold  on  a  guarantee  of  60  per 
cent  of  tungstic  oxide— sometimes  65  per  cent.  Some 
buyers  refuse  the  lot  if  tin,  phosphorus,  arsenic,  sul- 
phur, copper,  bismuth,  or  manganese  are  present  in  ex- 
cess of  certain  specified  amounts— e.g.,  copper  over  0.05 
to  0.10  per  cent.  Phosphorus  must  be  below  0.05  per 
cent  and  other  requirements  of  like  nature  observed. 

In  the  Chinese  product,  though  tin  is  present,  the 
concentrates  are  taken,  at  a  price,  and  the  tin  and 
some  other  impurities  are  separated,  before  treatment 
in  the  electric  furnace. 

With  the  increasing  amounts  of  crude  platinum  com- 
ing to  New  York,  there  has  gradually  developed  a  stand- 
ard for  its  sale.  The  quotations  of  Engineering  and 
Mining  Journal  are  not  taken  as  a  rule,  in  the  settle- 
ment under  contracts,  largely  because  there  are  so  few- 
buyers  of  crude  platinum,  and  they  apparently  establish 
a  price  either  by  conference  or  otherwise.  Most  of  the 
crude  coming  forward  contains  upward  of  80  per  cent 
platinum,  1  to  2  per  cent  gold,  about  2  per  cent  of 
osmiridium,  and  from  0.6  to  1  per  cent  of  palladium,  and 
is  consigned  to  banks  or  other  houses  having  Central 
American  connections.  The  banks  make  advances  to 
the  shipper  and  sell  the  platinum  at  a  price  high  enough 
to  protect  themselves,  of  course  getting  as  much  as 
possible  in  addition  for  the  shipper.  The  buyers  usu- 
ally state  what  thev  would  consider  to  be  the  market 
price  of  platinum  and  pay  about  $2  per  oz.  below  this 
price  for  the  platinum  content  of  the  shipment.  All  of 
these  crude  platinums  contain  osmiridium  and  palladium 
as  well  as  other  of  the  rare  metals,  and  also  gold.  For 
the  osmiridium  present  buyers  pay  from  45  to  50  per 
cent  of  the  agreed  price  for  platinum  content;  for  pal- 
ladium thev  pay  about  $20  per  oz.1  below  the  platinum 
price,  and  for  all  the  gold  $20  per  oz.  Nothing  is  paid 
for  the  small  quantities  of  other  rare  metals,  if  present. 

.This  is  not  a  fixed  price  for  palladium,  but  varies  frequently 
and  considerably. 
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Future  of  the  Non-Metallic  Minerals 

Analysis  of  Inefficiencies  in  Mining.  Milling  and  Marketing— Grade  Association 

Movement — Consolidation  of  Small  Companies     Improvements 

In  Methods  and  Utilization 

By  Raymond  B.  Ladoo* 

Mineral  Technologist,  r.  s.  Bureau  of  Mines, 


THE  INEFFICIENCIES  which  long  have  charac- 
terized the  production,  treatment,  and  utilization 
of  many  of  the  non-metallic  minerals  have  at  last 
begun  to  attract  the  serious  attention  of  engineers, 
chemists,  and  even  financiers.  There  are  many  signs 
indicating  that  the  non-metallic  mineral  industries  are 
entering  upon  a  new  era.  Improvements  in  methods 
and  equipment  are  being  forced  upon  the  producers  by 
many  circumstances  and  conditions. 

Before  discussing  the  causes  for  and  means  of  im- 
provement, it  may  be  well  to  summarize  some  of  the 
present  and  past  inefficiencies.  These  may  be  grouped 
under  mining,  milling,  and  marketing,  and  are  as 
follows : 

MINING 

1 — Lack  of  knowledge  of  markets,  causing  unwise  ven- 
tures. 

2 — Lack  of  knowledge  of  deposits,  resulting  in  improper 
methods  of  development  and  mining,  low  grade  of  product, 
premature  exhaustion  of  deposits,  unwise  location  of  waste 
dumps,  and  other  adverse  conditions. 

3 — Lack  of  engineering  and  technical  control  of  opera- 
tions, resulting  in  wastes,  inefficiences,  accidents  and  high 
costs. 

4 — Lack  of  adequate  financing,  either  for  equipment  or 
working  capital. 

MILLING 

1 — Use  of  improper  and  inadequate  materials  and  ma- 
chines, resulting  in  high  costs  and  poorly  prepared  products. 

2 — Absence  of  technical  and  chemical  control  of  processes 
resulting  in  poorly  prepared  products  lacking  in  uniformity. 

3 — Production  on  too  small  a  scale  to  permit  economies  in 
methods,  equipment,  and   marketing. 

4 — Lack  of  co-ordination  between  mine  and  mill,  caused 
by  mill  owner  not  controlling  source  of  raw  material. 

MARKETING 

1 — Lack  of  standardized  grades,  tests  and  specifications, 
making  uniformity  of  products  impossible. 

2 — Marketing  through  jobbers  and  brokers,  rather  than 
direct,  rendering  impossible  the  necessary  direct  contact 
between  producer  and  consumer. 

3 — Lack  of  knowledge  by  producers  of  consumers'  needs 
as  to  grades  of  product. 

4 — Lack  of  knowledge  by  consumers  as  to  the  sources  of 
their  raw  materials  and  as  to  the  requisite  physical  and 
chemical  properties  of  such  materials. 

As  long  as  costs,  prices,  and  freight  rates  were  low, 
the  importance  of  remedying  some  of  the  difficulties 
enumerated  was  not  so  urgent.  Moreover,  consumers 
had  not  realized  keenly  the  necessity  of  a  careful  tech- 
nical study  of  their  raw  materials.  But  within  the  last 
few  years  high  costs  and  prices  have  caused  consumers 
to  seek  better  quality,  to  set  up  more  rigid  standards 
and  tests,  and  to  seek  lower-priced  raw  materials.  High 
freight  rates  have  caused  them  to  seek  to  supply  their 
needs  from  nearer  sources. 

Potters  have  learned  that  low-grade  feldspar,  not 
uniform  in  qualities,  causes  high  kiln  losses,  that  such 
losses  can  be  reduced  by  obtaining  a  high-grade,  stand- 
ard feldspar,  and  that  it  is  good  business  to  pay  higher 
prices  to  guarantee  high  quality.     Old-fashioned   pro- 


ducers  have  found  their  methods  and  equipment  in- 
adequate to  meet  the  rising  standards,  and  they  are 
being  forced  to  improve  or  lose  their  customers  to  more 
progressive  competitors. 

Tendencies  Toward  Improvement 

Changes  and  improvements  now  going  on  are  taking 
several  forms.  The  most  important  of  these  are  the 
trade  association  movement,  consolidation  of  small 
companies  into  larger  units,  acquiring  of  sources  of 
raw  materials  by  comsuming  companies,  operation  of 
several  smaller  companies  under  technical  and  mana- 
gerial control  from  a  parent  company,  and  new,  inde- 
pendent, unit  companies.  It  is  interesting  to  note  that 
marked  improvements  by  long-established  companies 
acting  as  individuals  are  not  common.  The  reasons 
for  this  are  either  conservatism  or  too  high  capital 
investment,  caused  by  poor  accounting  or  unwise  ven- 
tures. 

The  trade  association  has  been  the  most  important 
factor  in  increasing  prosperity  and  raising  general 
efficiency  in  many  industries.  In  a  few  instances,  such 
associations  have  given  too  much  attention  to  price 
fixing  and  have  got  into  difficulties  with  the  Govern- 
ment. But  by  far  the  majority  of  the  trade  associations 
in  the  mineral  industries  are  honestly  and  energetically 
seeking  to  improve  methods  and  equipment,  to  stand- 
ardize products,  devise  new  uses,  encourage  research, 
and  expand  markets  by  advertising  and  publicity.  The 
association  does  for  the  small  producer  many  of  the 
things  which  he  cannot  do  for  himself.  Some  of  the 
most  valuable  results  of  association  work  have  been 
the  setting  up  of  uniform  standards  for  products  and 
method  of  testing,  through  co-operation  with  the  Amer- 
ican Society  for  Testing  Materials  and  various  govern- 
mental agencies,  such  as  the  Bureau  of  Standards,  the 
Bureau  of  Mines,  the  Bureau  of  Public  Roads,  and  other 
public  boards  and  bureaus. 

Benefits  of  Consolidation 

The  consolidation  of  smaller  companies  into  larger 
units  has  taken  place  in  several  industries,  and  has 
been  beneficial  to  producers  and  consumers  alike.  It  has 
cut  down  overhead,  substituted  all  the  financial  and  op- 
erating advantages  of  large  companies  for  the  disad- 
vantages and  handicaps  of  small  companies,  promoted 
efficiency  of  operations,  made  more  uniform  and  better 
products,  and  tended  to  lessen  senseless  and  ruinous 
competition. 

The  tendency  of  consuming  companies  to  acquire  their 
own  sources  of  raw  materials  is  becoming  more  marked 
each  year,  and  will  become  a  menace  to  the  independent 
producer  unless  the  fundamental  causes  for  such  action 
are  removed.  Paper  companies  are  acquiring  their  own 
clay  and  limestone  deposits;  potters  are  grinding  their 
own  feldspar;  chemical  companies  are  opening  lime- 
stone deposits  and  burning  their  own  lime.  In  many, 
probably  most,  instances  the  consuming  companies 
have  no  desire  to  enter  the  mineral  field,  but  they  are 
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I  into  it  through  their  inability  to  obtain  pi 
materials  from  present   producers.     (i    ei  do  nol 

understand  their  new  field  and  waste  much  time  and 
monej   before  they  produce  regularly,  entu- 

ally  succeed  and  are  satisfied  even   it"  their 
somewhat  higher  than  good  management  can  sanction. 

It    would    lie    well    for    present    producers    I te    this 

tendency  and  seek  to  remove  every  can-.'  for  dissatis- 
faction with  their  product  before  their  markets  are 
permanently  closed  to  them. 

The  operation  of  several  smaller  companies  under 
technical  and  managerial  control  by  a  larger  parent 
company  as  yet  has  been  attempted  only  by  a  few 
organizations  and  on  a  small  scale;  but  for  some  of 
the  minor,  non-metallic  mineral  industries  this  plan 
offers  the  greatest  advantages  with  the  least  risk.  It 
give.s  all  the  financial  power  and  stability  of  a  large 
company,  at  the  same  time  furnishing  the  necessary 
specialized  technical,  managerial,  and  sales  technique 
for  each  individual  project.  It  minimizes  the  financial 
risk  by  distributing  it  over  a  number  of  dissimilar  but 
related  projects.  It  seems  probable  that  this  type  of 
organization  will  become  increasingly  important.  Inde- 
pendent unit  companies  will  probably  always  continue 
to  spring  up,  but  the  need  for  large-scale  operations 
will  make  the  success  of  this  type  of  organization  in- 
creasingly difficult. 

Improvement  in  Mining  and  Milling  Methods 

Marked  improvements  in  methods  of  mining  and  mill- 
ing must,  in  many  instances,  imply  larger-scale  opera- 
tions, control  by  larger  companies,  or  co-operative  effort 
through  trade  associations  or  similar  agencies.  Many 
labor-saving  devices  cannot  be  used  economically  on 
small  tonnages,  and  some  types  of  machines  are  not 
made  in  small  sizes.  Adequate  engineering  and  tech- 
nical control  involves  the  employing  of  high-salaried 
men,  which  small  companies,  working  independently, 
cannot  afford.  It  should  not  be  implied  that  large  com- 
panies are  always  operated  efficiently,  for  some  of  the 
largest  companies  are  grossly  inefficient.  But  large 
companies  can  afford  economies  of  operation  not  avail- 
able to  smaller  organizations. 

The  essential  points  of  successful  operation  of  mines 
and  mills,  assuming  adequate  and  well-located  deposits 
of  raw  material  of  commercial  grade,  are  efficient  engi- 
neering and  chemical  control  and  adequate  capital. 
Technical  control  will  insure  reasonable  costs  of  pro- 
duction, uniformly  high  grades  of  product,  and  the 
keeping  pace  with  improvements  in  methods  and  equip- 
ment. Adequate  capital  is  needed  for  the  purchase  of 
equipment  necessary  to  efficient  operation,  to  tide  over 
market  depressions,  and  to  provide  sufficient  working 
capital  so  that  raw  material  and  finished  products  may 
be  stocked  and  customers'  accounts  be  carried  without 
the  need  for  selling  through  jobbers. 

The  tendency  toward  greater  utilization  of  labor- 
saving  machines  and  equipment  is  marked.  This  change 
has  been  prompted  by  high  labor  costs,  inefficiency  of 
labor,  the  development  of  more  efficient  machinery, 
needs  for  greater  speed  of  production  and  larger  out- 
put, and  gradual  exhaustion  of  the  more  easily  and 
cheaply  minable  deposits. 

As  the  non-metallic  minerals  become  more  the  sub- 
ject of  scientific  investigations  and  research.  newT  uses 
will  be  found  lor  materials  now  produced,  as  well  as 
for  materials  nit  now  mined  or  discarded  as  waste  in 
mining  other  products.    An  illustration  of  this  tendency 
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\r  Waste  in  Slate  Quarrying 

The  quarrying  of  slate  involves  the  production  oi 
large  amounts  of  waste,  sometimes  as  high  as  80  per 
cent.  Recent  investigations  by  Oliver  Bowles,  of  the 
U.  S.  Bureau  of  Mines,  have  shown  that  this  waste 
slate  may  be  pulverized  and  used  advantageously  as  a 
filler  in  road  asphalt  mixtures,  in  pressed  and  molded 
rubber  goods,  and  for  other  purposes.  Biotite,  or  black 
mica,  has  always  been  a  worthless  waste  product  in 
quarrying  feldspar,  but  recent  developments  indicate 
the  possibility  of  a  market  for  fairly  large  quantities 
of  this  material. 

Consumers  of  the  non-metallic  minerals  are  begin- 
ning to  study  their  raw  materials  more  critically  and 
to  formulate  ideal  specifications  to  fit  their  needs.  The 
filling  of  these  specifications  requires  a  careful  survey 
of  available  materials,  which  often  results  in  opening 
new  deposits. 

Many  of  the  non-metallic  mineral  industries  have 
sought  high  tariff  protection  and  have  insisted  that 
without  such  protection  the  domestic  industries  cannot 
live.  Among  the  industries  seeking  such  protection 
are  graphite,  magnesite.  potash,  mica,  talc,  barytes, 
fluorspar,  and  high-grade  clay.  It  is  true  that  some 
domestic  industries  cannot  survive  without  protection, 
but  wThether  or  not  such  protection  is  desirable  from  a 
national  standpoint  has  been  questioned. 

No  one  can  predict  the  amount  of  tax  which  will  be 
granted  in  the  final  tariff  bill,  but  it  probably  can  be 
assumed  that  most  minerals  will  be  accorded  some  de- 
gree of  protection.  However,  it  has  been  predicted  that 
the  rates  granted  in  the  Fordney  Bill,  which  passed 
the  House  of  Representatives,  will  be  generally  scaled 
down  before  the  final  passage  of  the  bill.  Without  high 
protection,  the  domestic  production  of  some  of  the  non- 
metallic  minerals  will  undoubtedly  decline,  or,  rather, 
some  of  the  non-metallic  industries  will  not  recover  from 
their  present  depressed  condition.  But  the  surviving 
companies  will  be  the  stronger  and  more  efficient  ones, 
and  the  technology  may  be  improved  thereby. 

The  future  promises  improvements  in  the  non-metal- 
lic mineral  industries  in  many  directions.  These  may 
be  summarized  as  follows :  Wider  recognition  of  the 
importance  of  the  non-metallics  by  producers,  consum- 
ers, engineers,  chemists,  and  investors;  increased  pro- 
duction and  wider  utilization  of  products;  larger  and 
stronger  producing  companies;  improved  methods  of 
mining  and  milling;  better  standardization  of  products 
and  methods  of  testing;  better  and  more  uniform  grades 
of  product,  made  necessary  by  better  informed  and  more 
intelligent  utilization ;  wider  utilization  of  new  products 
and  of  present  waste  products ;  greater  co-operation 
among  producers  for  the  general  benefit  of  their  indus- 
tries; increasing  use  of  mechanical  equipment  to  sup- 
plant hand  labor;  development  of  new  machines  specifi- 
cally adapted  to  the  milling  of  the  non-metallic  minerals. 


Engineering     \  n  i>    Mining    Journal 


Vol.  113,  No.  3 


**    -';_     *'r  ^■fcwM'  At»  a«ft  Oct  How  D<c  Jon.  F«b.  Mar.  Apr  May  Juncjoly  Aun.  Sgp+  Oct   Nov  i)»c  Jan  Feb.  Man  Apr.  May  June  July  Aug  Sept  Oct  Nov.  Dec 


1921     *  Average   Price  for  1921 


MONTHLY     AVERAGE     PRICES     OF     METALS 


January  21,   1922 


E  NGINEERING      LND      Mini  N  G      3  01    i;  \  a  I 


I  19 


Mining  Dividends 


l'l\  1  1  •! 

iIDS  01    MINING  AND  METALLU1 

Mieli                      200, 1         $25 

1      -    \l,  -.             609,980          100 

1     S.-Mcj 100 

i     - 

1     S                                          100 
I     S                                            25 
Monl                                          50 
.    J                       200,000            5 

■1                      5»h. 
1     S                      140.000         100 
Mom                     400,000             5 
11:,                       327.000           10 
Ida.                   2,605.000             1 
1,1:,                         464,990            10 
Vri                        642,521           10 
Mich.                   100.000           25 
Col.                      649.625          £1 
Utah                        500,000            $1 
Cal                       392.616             1 
Mich.                   100,000          25 
1  tab                     884,022             1 
N.  M.                  869,980            5 
Mich.                     494,363           25 
Col                    1,220,000             1 
Hah                      150.000           20 
Utah                      250,000           20 
Mont.                     600,000             10 
Utah                  1,875,000             1 
1  tab                    893,146             1 
Wash.                  793.750             1 
Ida.                        120,000         100 
Utah                          5.000         100 
Utah                   1,000,000           25 
Col.                     1,500,000              1 
Utah                      500,000              1 
Col                      1,650.000              1 
Ida.                   1,000,000            0.25 
S.  D.                     251,160         100 
Ariz.                   1,181,967           20 
U.  S.-Can.               89.126          100 
Utah                   1,000.000             0.10 
Ariz.                        142,100            10 
It  all                        480,000               1 

Alaska               2,787,121          

Ida.                   1,980,000            0.25 
Ariz.                        747,114            50 
Mich.                       100.000            25 
1     S.                        206,554          100 
U.  S.                    243,676         100 
Nev.                    1,999,457             5 
Ariz.                    1,800,000             5 
U.  S.                      454,664          100 
Cal.                        250,000            10 
Cal.                      686,538          £1 
Mich.                        96,150          $25 
U.S.                      450,000         100 
Col.                    3,000,000           $1 
Mich.                   110.000          25 
Ariz.                   1,577,179            10 
Utah                   1.250,000             5 
Mo.                     1,549,369            10 
Ariz.                      350,000            10 
Ida.                   1,776.288             1 
Texas                   635,000           10 
Utah                   1,174,700              1 
Nev.                   1,500,000              1 
Nev.                   1,282,801              1 
Nev.                     1,000.000               1 
Ariz                      1,363,000               1 
U.  S.-Mex.           351,115            50 
U.  S.-Mex.          486.550          50 

Ariz.                        300,000          

Ariz.                   1,050,000             0.50 
Utah                    528,200            5 
Utah                  1,624.410           10 

Col.  and  Peru       373.334          

Col.                     1,500.000  '          1 
Col.                     1,000,000              1 
Mich.                      60,000           25 
Nev.                   l.OOC.OOO              1 

CANADIAN,    MEXICAN,   SOUT 

Mex.                      350.000         $20 
Mex.                   2.000,000              1 
Que.                         30.000          100 
Que.                         40,000         100 
Ont.                    2,000,000              1 
B.  C.                  2,500.000              1 

Peru                        898.230          

Ont.                       800.000             5 

.     B.C.                     421.348           25 
Ont.                       400,000            10 

.      Mex.                   1.147.500           £1 
Colombia              140,000           £1 
Colombia                23,390 

.     B.C.                     150,000       $100 
Mex.                      500,000          100 
Ont.                    4,920,000             5 
B.C.                   1,984,150              1 
Ont.                       600.000             5 
Ont.                     2,000,000               1 

.     Mex.                      715,337            10 
Ont.                    3,640,283              1 
Ont.                    2,247,692              1 

.     Mex.                      180,000           £1 
Ont.                    1,600.050           $5 

.     C.  A.                     200,000            10 

OMPANIJ  -  IN 

$i  mi 
7  mi 
6  nil 

6.00 

0.01 
2.00 

0.06 
0.20 

0.05 

4.00 

0.01 
0  08 
0.01 
0  03 
0.50 
2.00 

6.00 
0.025 

0.02 
2.00 

6.00 
7.00 

8.00 

0.20 

9d 

5.50 

0.15 
1.00 

0.04 
1.00 

0.15 
0.10 
0.20 
0.10 
0.60 
0.50 
3.50 
6.00 
1.00 

2.50 
1.00 

RICAN   MI 

0.12 
8   00 
9.00 

'    0.02) 
0.50 
0.125 

'    5' 00 
Ish. 

0  65 
0,05 
0,50 

0  06 

1  06 
0.  15 

0   30 

.li  STA  II- 

609,980 
154,870 

$12.1  il 

72.872 

14,28 
2,188,401 

"«.750 

7,894 

26. 1  /  1 

7,721,688 

46.915,514 
152.250,000 

875,000 

1,087,296 

25.850,261 

29.991  7hi 

26,998,345 

8,857,163 

3,142,500 

6,868,000 

900,000 

206.250 

1,607.663 

444    >00 

16.413.837 

2,490.000 

140,000 

9,633,300 

1,830.250 

418.500 

9,505,000 

42.924,664 

38,983,701 

8,555,982 

3,500.000 

1,031.893 

2,550,000 

53,502.411 

40,000 

24.444,887 

9,675,000 

10,999,001 

23,880,248 

46,768,627 

1,350,000 

(Not  reported) 

5,662.040 

£454,781 

$17,756,375 

98,846,000 

11,692,080 

27.002,500 

25,412,621 

15,386,060 

23,304,375 

7,612,500 

590,209 

635,000 

1,714.546 

10.343.063 

2,812,364 

15,025,000 

3.952,700 

15.315.780 

26,553,492 

(Not  rep 

12.705,000 

132,050 

115,570,888 

1.953,337 

3.847,500 

2.050,000 

10,350,000 

2,596,008 

PANIES 

52,000 

3,952,177 

690.000 

1,360,000 

710,000 

562,500 

18,704,427 

10,250,000 

7.099,596 

2.376.668 

£2,070,500 

1 
Mar.      ' 

i  iee 

Jan. 

June 
July 

1  '.  E 
Mar. 

n£. 

Sept. 
June 

Mar. 
Apr. 
Apr. 
Oct. 
Dee. 
Aug. 
Jan. 

.1  u 

I  ,  b 
Dec. 
Dec. 
Oct. 

Deo. 

Sept. 
Sept 

1 1, 

June 

Nov. 

Nov. 

Dec. 

Dec. 

Sept. 

Aug. 

Nov. 

Mar. 

Mar. 

June 

Oct. 

Oct. 

Mar. 

Dec. 

May 

Deo. 

Jan. 

Jan. 

Dec. 

Dec. 

Apr. 

Dec. 

Oct. 

Oct. 

Jan. 

Oct. 

Dec. 

Nov. 

N,,v. 

Sept. 

Jan. 

Jan. 

Sept. 

Jan. 

June 

Oct. 
Nov. 
Oct. 
Oct. 
May 
Jan. 
Mar. 
May 

Oct. 
Nov. 

July 
July 
May 
Nov. 
Dec. 
Jan. 
Oct. 
Nov. 
Dec. 
Sept. 
Oct. 
June 
Sept. 
Jan. 

2H 
21 
21 
21 
21 
2H 
211 
211 
211 
21 
20 
21 
21 
20 
21 
20 
20 
20 
21 
20 
.'i 
20 
20 
20 
JM 
20 
20 
2H 
21 
211 
21 

20 

21 
21 

21 
21 
21 

21 
2U 
21 
21 
20 
20 
2H 
21 
21 
20 
21 
21 
2M 
211 
21 
21 
21 
20 
21 
20 
20 
20 
21 
20 
'20 
21 
21 
'21 
'21 
'21 
'21 
■21 
'21 
21 
'21 
21 
20 
'21 
'21 
■20 
'20 
'20 
'20 

'20 

'21 
■21 
'21 
20 
'21 
'21 
'21 
21 
'21 
'21 
•20 
•20 
'20 
'20 
'21 
'21 
•21 
•21 
'21 
'21 
'20 
20 
20 
•21 

13    Name 
\ 

\n,  -hi  ,\.  i;.  i 

An,   Smelters,  pi     \ 
Am   Smelters,  pf.  H 
An,   Zinc  Lead  A  Sm.  pfd 
Inaoonda,  o.,  B   i 

—  11 

$1.50 
4  00 

6  mi 
5.00 
6.00 
4.00 
.10 

M 

6.00 

07 

2.00 

4  mi 

5  00 

.15 

.32 
6.00 

.40 
1.12) 
1.50 

.20 

.30 

.90 

.25 

.02 

.35(a) 

.18 
6.00 
6.00 

.08 
.03 

.65 

5.00 

6.00 
.05 
.50 
.37) 

2.00 

2.00 
5.50 
6.00 
7.00 

.75 

.50 
12.00 
0.30 

1     6 

$1.00 

10.00 

.06) 

1.00 

1.00 

2.00 
.25 

.50 

.10 

.15 

.05 
0.72 
6.00 
3.50 
6.00 
2.00 

.25 
6.00 
4.50 

.01 

.10 

.50 

.06 

H    AND   C 

$1.50 

20 

11    25 

13.00 

.03 

.  10 

4.00 

62* 

2.50 

1    00 

1  sh. 

2  Bh. 
5', 

$1  .25 
1.00 
,45 
.20 
.12) 
.04 
1.85 
.15 
12 
4sh. 
$0.37) 
1,69 
|Continuec 

20 

$300,000 

(,,ii», 1 

150,601 

10.000 

60,000 

1,962,000 

208  400 

755,606 
2,570,084 

hi in 

£45,473,75 
$75,000 
125,637 
600.000 
353.689.20 
978.728 
592,  iOO 
244.000 

30.000 
225,01111 
150, i 

37.500 
312.601 
142.875 
720.000 

30.000 

i 

1   00 

1    no 

26,050 

6  00 

Bunker  11,11  &  Sullivan,  l.s 

Callahan  Zinc  1  ead,  z 

»  lalumet  A  Arisona,  o 

0  25 

ii  in 

1,285,043 

5  00 

I  amp  Bird  pfd  ,  g.  a 

0   15 

23,557 

0  06 

<  I,,,  i  t  lonsolidated,  B.g.l 

0  375 

0.50 

1.00 

0.  10 

0.25 

0.25 

0.01 

44.657 
480.000 

0.05 
0  12 

Federal  M.  4Sm.,pfd 

Gold  Chain,  s.l.g 

Grand  Central,  g 

Granite  Gold  Mne.  Co 

Inspiration  Consol..  e 

1.00 
6  00 

10,000 

120,000 
5,000 
49,5llli 
500,000 
502,320 

554.75b 
25,000 

0.01 

120.000 
15,000 

650,000 

"5,909,835 
534,756 
50,000 
71,050 
180,000 
5,574,162 

0.02 
0   01 
0.03 

0  17 
0.25 
1.00 

1  50 

0  025 
0.25 

Judge  Mm   £  Sm.  s.  1 

0   125 

0.50 

40,000 
1,494,228 

0.02 

Miami  Copper 

1,494,228 

550,000 

1,239,324 

1.705,732 

1,499,592.75 

900,000 

6,100,000 

75,000 

£51.490.135 

$96,150 

4.500.000 

195.000 

110,000 

1.577.179 

'  '2,889,371 
87,500 

587,350 

150,000 

192,420 

50.000 

981.360 

2,106,690 

I.7C2.225 

1.800.000 

2,100,000 

132,050 

9,746.940 

1,680,003 

15.000 

100.000 

30,000 

60,000 

2NTRAL  AMI 

$52,500 
400,000 
337,500 
520.000 
60,000 
250.000 
3.592,917 
500.000 

1.053.370 
400.000 
£57,375 
£14.000 
£10,000 

$187,500 
500,000 

2,214,000 
396,830 
75.000 
80.000 

1,323.373 
541,542 
269.724 
£36,000 

$622,519 

320.000 

on  page  150) 

0.50 
1.00 

1.239,324 
1,705,732 

1.50 

Nevada  Consol.  Copper 

1.75 

0.25 

0.25 

3,498,656 

50,000 

£25,745 

2.00 

0  20 

Oroville  Dredging,  g 

Osceola  Consol.,  o 

9d 
0.50 

2,475,000 

1.00 

0.015 

Quincy  Mining 

1.00 

0  25 

187,500 
1,549,364 

0    15 

0  25 

0.25 

Tamarack  &  Custer,  1.  s 

Texas  Gulf  Sulphur 

Tintic  Standard,  1.  s 

Tonopah-Belmont,  s.  g 

Tonopah  Extension,  g.  s 

Tonopah  Mining,  g.  s 

U.  S.  Sm..  Ref.  &  Mm 

1     s    Sm  .  Ref.  &  Min.  pfd.. 

75.091 

635,000 

176,208 

150,000 

258,544 

100.000 

817,800 

175,558 

1,702,225 

1,800.000 

1,050,000 

4,061.225 
373,354 

0.04 

1.00 

0.05 

0.05 

0.05 

0.05 

0.15 

0.05 

0.875 

1.50 

0.25 

0   25 

0,50 

Vanadian  Corp 

Wellington,  g 

1.00 

0,01 

o  io 

0  50 

Yellow  Pine,  z    l.s 

Amparo.  g.  s 

Asbestos  Corporation 

Beaver  Cons.,  s     

Belmont  Surf  Inlet,  g 

0.03 

NING   COJ 

0.50 

240,000 
240,000 
360,000 

62,500 

44"   ,  15 
100.000 

476.668 

£57.375 

3,198.000 
99,208 
300,000 
120,000 
758.257 
541,542 

0.04 
1.50 
1.75 
0.03 
0.025 
0.50 

Comagas,  s 

Consol.  M.  &  S.  Canada. . . . 

0.625 
1.25 

£1  Oro  M.  &  R.  R.,  g.  s 
Frontino  &  Bolivia,  s  .  .  .  ■ 

Frontino  &  Bolivia  pfd 

Granby  Consol.,  s.  1.  c 

Green  Cananea,  c 

1  sh. 

5'; 

10,526,885 

17,097,165 

16,558.000 

1,190,490 

685,000 

400,000 

8,227,830 

2,542,071 

5.955,382 

1.25 
0.50 

Hollingei-  Consol.,  g     . . 
Howe  Sound,  e 

0  05 

Kerr  Lake.  . 

Lake  Shore,  g 

0.02 

Lucky  Tiger-Comb.,  g 
Mclntyre  Poreupine,  s 
McK.-Dar.-Sav.,  s 
Mexico  Mines  of  El  Oro  g  s 
Min.  Corp.  of  Can.,  s 
N.  Y.  &  Hond.  Ros..  s  g 

0  05 
0.03 
4sh. 

60.000 

5.498.875 
5.270,000 

0.  125 
0.30 
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in  ing,  s 


160.000 
200,000 

203.453 


Pet 

I    50 

Zlsh. 

I  12 
2sh. 
2sh. 

0.016 


Pt. 

Share 
I.S00.000  0  93 

£105,000  21  ah. 

3d 

£|  10,000 
40,000 


l*>2l 


HOLDING  i  OMPANI]  S 


180,000 

in  mm 


I  sh. 


1,140,000 
£5,000 


f37,500 


to  Date 


■417.1  II 

ii    l,9li 

■   0 

360,000 
1,254,928 


I    ifest 


Date 
Ool 
?epl 
Dee 

.lulv 
.lulv 
July 
Jan. 


•20 


Imount 

ii   1  . 

2  ah. 

7  sh. 

6d. 

I  sh. 
I  sh. 

0   016 


'21 


Vug. 

Di  o 
Fob. 
Sept. 


I  sh. 

i    ,i 

•21  1.00 

'20  0  05 

'20  1 .00 


Mining 

Stock                  Exch.                 High                      Low  Last 

'PER 

Ahme-  k                                                                     40      Aug.  22  62} 
*Jajk:.                                             II     Nov.          0  29     Auk.  told*      21 

Allcurr                      B   Si    •                24        V 01     14        lb        Apr       J  24 

\nac  :                                                       ■■•■  27       31]     Aug.  25  4°; 

Arcadian  I                                              Jan.      6         1}     Sept.  21  3 

0              10       Apr.   28         6i     Jan.      3  9 

\    \    Curb  0  44     Oct.           0.  13    July  0.23     1 

Mar,    8  12} 

1 5       405     Jan.      3  59 

280       Dec.    16     210       Apr.      5  272 

Canada  Copper.    X.  Y.  Curb    0.42     Dec.           0.14     July  0  38 

nial Boston .  ...      10       Jan.    28         7       Jan.      4 

16]      Dec    12       23       Mar.  10  34, 

Chile  Copper. . .   New  York.      16;     Dec.   15         9       Mar.    9  Ii, 

Dec.    15        19!     Mar.  20  28 

Columbus  Recall  Sal-  I                             0. 101     Dec.     3  0.104   . 

Con.Ariiona...  .    X.  Y.  Curb   0.18    Xov.          0.01     June  0.03 

pperM..   N.Y.Curb       21     Jan.           0.83     Aug.  1& 

-Ranee..  Boston.      .     40;     Dec.   16       27      Jan.      3  383 

r..  BostonCrb  0.65     Dec.           0  20    Oct.  0  64 

Boston.      .       75     Jan.      6         5       Mar.  28  6} 

Boston.    ..      II;     Dec.   16         7      Auk.  23  II) 

BostonCrb     I  A    Jan.           0.50    June  0.75 

Franklin          . ..   Boston.      .        3}     Jan       6          II     Apr.     2  1} 

Gadsden  Copper  Boston  Crb  0  65     Jan.            0.38     Aug.  0.50 

Gtanby  Consol.    New  York       34       Nov.  25         15    Aug.  16  285 

Phelps  DodKe...  Open  Mar.     185       Nov.           125       Mar.  180 

Quincv                    B  stot)        .      46       Dec.     9       33J     Auk.  25  43 

Rav  Consol..         New  York.      16       Dec.   15       II       Mar.  12  15* 

Ray  Hercules        N  Y Curb    0  75     Feb.           0.12     Dec.  0.12 

45       Dec.    15       28       Jan.      3  43 

Seneca  Copper      Boston             241     Nov.  22       1 2|     Mar.  1 1  223 

Shannon Boston.    .      IH     Dec.      1            3     Jan.      3  I 

\rir       New  York        9j     Dec.   16         4J     Jan.      3  8} 

ton  ...       2      Jan.    18     0.35     Nov.  17  0  62 

Superior  A  Bwt.    B.^ton.      .        2i     Feb.    17          I       June  23  1 A 

TennC.4C.cfs.   New  York       II        Dec.    12         63     Aug.  26  10 

•   n           0  85     Dec.     2     0  34    Aug.   19  0.75 

Unite                               a  Curb  30      Dec.            20      Aug.  29' 

Utah  Consol.         Boston.      .        5       Jan.    12         I*     Xov.  16  14 

Utah  Copper         New  York.     663     Dec.   15       41,     Aug    25  63} 

CtahMcta!  AT.  Boston.           2&    Jan.    31     0.95    Jan      4  1} 

Victoria Boston 2J     Feb    17     0.40    May    4  13 

Winona  Boston 0  80     Mar.    4     0.35     Jan.      6  0.35 

Wolverine Boston 14       Feb.   21          85     July     5  II 

NICKEL-COPPER 

Interna:   Nickel    New  York       17       May     2       II)     Aue.  24  12 

Int.  Nickel,  pf ...  New  York.      65       May     4       60      Dec.  30  65 
LEAD 

aalLead       New  York.     87       Dec.   13       67>     Julv   28  87 

Lead,  pfd     New  York.    108      May     4     100      June  20  108 

St.  Joseph  Lead.   New  Y"ork.      141     Dec.     2       101     Aug.  26  I2J 
QUICKSILVER 

New  Idria Boston 2      Dec.   17     0.40     Xov.  22  I 

ZINC 

Am.  Z.L.  AS.....  New  York.      14?     Dee.   15         6'.     Sept.     1  |3* 

Am. Z. I.  AS  pfd.    New  York.      40;     Dec.    16       22|     Auk.  22  36 

Butt                                York.       6>     Dec.    13         33     Aue.  24  5J 

Butte  A  Superior  New  York       22       Dec.    16       10*     June  20  22 

Callahan  Zn-Ixl     New  York         7!     Jan.      8         3J     Auk.  25  5} 

N.Y.Curb    158       Jan.             110       July  125 

Yellow  Pine Los  Angeles  0.  60     Jan.            0.35     Xov.  0  47 

GOLD 

Alaska  Gold  ...    New  York         1}     Feb.     9           }     Dec.   14  1 

Alaska  Juneau...  New  York.        Ii     Feb.     9                Oct.    31  i 

New  York.      15'.     Nov.  28       111     Dec.  22  11} 

CressonCons.G.  N.Y.Curb       2                            H    Jan.  2} 

Dotii.                          t  nto        0  so;   Mav          0.38    Jan.  0.71 

Dome  Mines..       New  York       21 J     Apr.   21        I0J     .Ian.      3  19 

11   N   Y.  Curb    0  50     Sept.           0.12     Jan.  0.26 

I)  80i   Dec.           0  53     Mar.  0.62; 

0  II      Feb.            0.03     Oct.  0.04 

7   74 

61        Mav    13        49',      Mar.     2  55 

0.26J    Nov.  0.27 

1  43     Mav.          1.03     Jan  1.25 
Mclntvre-Porcu.  Toronto.    .    2.16     Apr.            1.80     Jan.  2    II 

ronto. ..    0.29     Apr.            0.10     Oct.  0.10, 

24       :               0.  14     Apr.  0   17'. 

.      0  63     Mav          0.33     Nov.  0.40 

0  35     Feb.            0. I7J  Jan.  0.31 

0.50     Dec.           0.03    Apr.  0.50 

Teck                                                            \pr.            0.09     Jan.  0.15} 

ii    12     0.38 

3       Mar.             2  f,     Aug.  2  ft 

June          0.17     Feb.  0.225 

Min.  N.Y.Curb    0   10     Jan.            0.02     Sept.  0.05 

\".  Y.  ~.urb                                            ,      Apr.  I  ft 

SILVER 

las  Min...   New  York          I       Jan.    10           J     Auk.     8  1 

Beaver  Consol...  Toronto         0  41      Feb.            0.163   Dec.  0.18 


Stocks  in  1921 


9.455 

27.950 

5.698 

898,500 

32.928 

22,008 

474,925 

23,267 

35.020 

6,356 

224,151 

4.093 

286,105 

736,900 

265.600 

'  48.200 
123,744 
47,052 


40,250 

8. 1 78 

272,150 

293.220 

9,475 

4.960 

18,975 

34.900 

4,445 

'  60,780 

193,350 

108,510 

21,738 
801,900 

112,462 
14,020 
11,683 
6,948 


64,950 
9,250 

28,903 


64,150 
21.800 
126.800 
126.900 

336,900 

3,763 


137.600 

231,600 

13,100 

1,881.500 

20,848 

236.400 

2.413,800 

'  594.864 
237,271 
18.600 
377,125 
216.760 
486.161 
403.503 

1.320.447 

442.650 

408.536 

1,124,450 


Toronto  . . 
Crown  Reserve..  Toronto. 

Kerr  Lake. N.  Y.  Curb 

La  Rose. 

Inronto 
"     Corp- Cat 


Ophir  Silver. . 
Teniiskaming. 


2.10 
0.20 

31 
0.38 
0.31) 
1.26 

8$ 


I  IIHIi 
SILVER 

Mar. 

Auk. 


Toronto  .  . 
N.Y.  Curb 
New  York 

X   Y.Curb   0.25 
.    Toronto...    0.28 


I    14     Nov. 

0  07J  July 

2        Mav 

0. 16J  June 

0.14     July 
0.80     "" 


1.50 

0.08 

31 

0.33 


Trethewey......   Toronto...   0.21 


May 
Auk. 
Apr. 


M  ay- 
July 
Aug     2  3 
n    I  I     Ool 
0.175  May 
0.05J  Dec. 


M 


GOLD    AND    SILVER 


N.Y.Curb  U 
N.  Y.Curb  0  09 
New  York.     29! 


Bi «1 1 in  ,v  M i iiit 

Greene-Canane 

1 1                            Boston.  3 '. 

ind     ..    N.Y.Curb  3} 

Inspiration  Cons  New  York.  421 

Iron  Cap  .    .          BostonCrb  94 

Isle  Royalc Boston....  24; 

Kennecott New  York.  271 

Keweenaw,.           Boston.  ...  2 

Lake  Copper...  .    Boston....  3) 

La  Salle Boston 2} 

Magma  Chief.       N.  Y.  Curb  0  21 

Magma  Copper.   N.Y.Curb  0.28 

Majestic Boston  Crb  0.15 

Mason  Valley. ..  Boston.      .  2 

Mass  Consol. ...    Boston ,  3 ; 

Miami  Copper...  Xew  York.  28 

Michigan Boston....  31 

Mohawk Boston..  .  .  59 

Mother  Lode  Co   N.  Y.  Curb  7; 

Nevada  Consol..  New  York.  15£ 

New  Cornelia...    Boston.    ..  181 

North  Butte...  .    Boston..,.  141 

North  Lake Boston.      .  0.50 

Ohio  Copper....   X.  Y.Curb  0   13 

Old  Dominion..    Boston.  .  .  .  25; 

Osceola Boston.  .    . 


Oct. 
Jan. 

Dec.  15 
Jan.  6 
Jan. 
Dec.  16 
Jan. 
Dec.  16 
Dec.  27 
Dec.  15 
Dec.   15 


0.37     Jan. 
0.03    Sept. 


Dec. 
Feb. 

Seot.  13 

Jan.  8 

Dec.  16 

Dec.  15 
Dec. 

Dec.  12 

Dec.  16 

Dec.  15 

Jan.  7 


18 
H 
I 

2«j 

4! 
161 


H 
0.03 
0  17 

0.02 
1} 
0.55 
153 
II 
431 
31 


Mar.  II 
Sept.    7 
May- 
Mar    12 
June 
Jan.     3 
Mar.  I  I 
Sept.  20 
Jan.      4 
Jan.    25 
Sept. 
Mar. 
Dec 


Apr. 


22 


0.25 
0.05J 


273 

2 

21 
401 

71 
234 
26} 

11 

21 

l! 

0.08 
0.28 
0.04 

ii 

24 
271 


I2i     Sept.    2       If 


rinlnres  Esper 

El  Salvador 

Jim  Butler 

Jumbo  Extens.. 
Louisiana  Con... 
MacNamara  M . 
Tonopah-Belrr.'t 
Tonopah-Divide 
Tonopah-Exten. 
Tonopah  Mining  N.  Y.  Curb 
West  End  Cons..  N.Y.Curb 


Curb  21 
N.Y.Curb  0.56 
N.Y.Curb  0.  19 
N.Y.Curb  0  12 
N.Y.Curb  1 

X.Yr.Curb    0  31 
N.  Y.  Curb 
N.Y.  Curb 
X.  Y.  Curb 


Dec. 
July 


11 


Feb. 
Jan. 
Jan. 

Mar. 
May 


H 
Ii 

i; 
ift 

SILVER-LEAD 


0  05 
151 
21 

0.75 
0  03 
0.05 
0  01 

0.04 
0  98 
0.54 
11 


Mar.  23 
Xov.  17 
Oct. 
Jan.   3 
Aug.  10 
Dec. 
Dec. 
Dec. 


lie 


0.04 
0.06 
0.03 


Dec. 

0.08 

July 

H 

Sept. 

0.65 

Apr. 

Ift 

May 

Ii 

Aug. 

0.75 

16,027 
230,119 
365,400 
207,725 
111.745 

56,406 
110,780 

19,950 

28,765 
155,080 
632,604 


42,800 

3,757 

57,250 

636,100 

Yl',675 
613,300 
10,040 
8,556 
11,852 
20,500 
72,610 

7,495 

18,361 

177,650 

4,070 

15,469 

221,615 

199,900 

47,542 

102.289 

5,988 

73.700 

21,005 

8.063 

19.950 

1,621,010 

433,300 

545,100 

6.000 

1,015,500 

173,550 

931,897 

172,875 

63,745 

197,565 


33     Oct. 


Jan. 

Sept. 

0   08;    Feb. 

133     Dec. 

434     Dec. 

0.  194   Dec. 


4} 


Caledonia N.  Y.  Curb    0.17 

Cardiff  M.  AM..  Salt  Lake..    1.225  July 

Chief  Consol BostonCrb 

Consol.  M.  A  S. .    Montreal.  . 
Daly  Mining...  .    Salt  Lake.. 

Daly-West Boston.  .    . 

Eagle  A  Bl.  Bell.   Boston  Crb 

Electric  Point...   Spokane... 

Federal  M.  A  S. .    New  York. 

Fed.  M.  A S.,  pfd  Xew  York. 

Florence  Silver..  Spokane. . . 

Grand  Central...  Salt  Lake.. 

'lecla  Mining...    N.Y.Curb 

Iron  Blossom  Cn  N.Y.Curb    0.53 

Judge  M.  A  S....  Salt  Lake..        3 

Marsh  Mines. .  .    N.Y.Curb    0.1 1     May 

Prince  Consol...  Salt  Lake..    0.38     Feb. 

Rambler-Cariboo  Spokane 

RexConsol N.Y.Curb    0.14     May 

South  Hecla...    .   Salt  Lake..    1.15 

i  -I..1.   .    N.  Y.Curb    0,  18     Jan. 
Stewart  Mining.   N.Y.Curb   0.11     Feb. 

Tamarack-Custer  Spokane 

Salt  Lake..    3  42; 

: '        ' 

lining.    N.  Y.Curb    0  04!    May 

VANAI1II  M 


0.05 

0.82 

21 

125 

1.50 

Ii 


Dec. 

Nov. 
Aug. 
June 


Dec. 


0  03  July 

51  June  20 

21  Aug.  30 

0.021  Nov. 


31 

0  12 
2.40 
0.03 
0.05 


Mar. 
Mar. 
Dec. 
Aug. 
Nov. 


II  114 

u  20 

ii  08 

n  ni 


Jan. 


0.30 
2.50 
0.O4 
0.075 


0.07     1,222,830 


Vanadium  Corp.   New  York.      41       Jai 


II 


251     June  21       3lj        912,700 


I 
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526.600 
64.I001 
30.715 
54.650 
9.1001 
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The  Market  Report 


Daily  Prices  of  Metals 


Copper,  N.  Y.. 
nt'i  refinery* 
Eieotrolytio 

Tin 

Lead 

Zinc 

Jan. 

99  Per  Cent 

Straits 

N.  Y. 

St.  L 

St.  L. 

12 

13 

14 
16 

17 
18 

13.50 
13.50 
13.50 
13.50 

13.50 
13.50 

32.375 
32.375 
32.375 

31.875 

31.75 

33.125 

32.50 

32.125 
32.25 

4.70 
4.70 
4.70 
4.70 
4.70 
4.70 

4.375@4.40 
4.375@4.40 
4.375@4.40 

4.375®4.40 
4.375@4.40 

4.75 

4.75 
4.725 
4.725 
4.70@4.725 

•These  prices  correspond  to  the  following  quotations  for  copper  delivered:  Jan.  12  tu 
IS  inc.,   i 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York,  cash,  except  where  St.  Louis 
Is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered."  which  means  that  the»seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  Ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  fer  zinc  are  for  ordinary  Prime  Western  brands.  Tin  is  quoted  on  the 
basis  of  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin. 

London 


Copper 

Zino 

Jan. 

Standard 

Eleotro- 
lytio 

Spot               3  M 

Spot 

3  M 

Spot 

3M 

Spot 

3M 

12 
13 
14 
16 
17 
18 

65J            '«■', 
65}           66} 

65|           66f 
65|           65  J 
64}       I     65| 

73 
73 

73' 

72} 
72 

167} 
166| 

i65' 

163f 
163J 

168  } 
168 

i66| 

165 
1651 

24* 

24| 

231 
23| 
23| 

24 

24 

24' 
23| 
23| 

26} 
26f 

26* 
26| 
26| 

261 
27 

26} 
2(4 
26| 

The  above  table  gives  the  closing  quotations  on  the  London  Metal   Exchange, 
prices  in  pounds  sterling  per  ton  of  2,240  lb. 

Silver  and  Sterling  Exchange 


Sterling 
Exchange 
"Checks" 

Silver 

Jan. 

Silver 

Jan. 

New  York 

Domestio 

Origin 

New  York 
Foreign 
Origin 

London 

Exchange    New  York 
"Cheeks"      Domestic 
Origin 

New  York 
Foreign 

Origin 

London 

12 
13 
14 

422} 

422 

422 

99| 
99| 
99| 

65  f 
66| 
66} 

35} 

35} 
35} 

16 
17 
18 

422}            99} 
422i     |       99| 
421}     !       99} 

65} 
65  f 
65} 

35} 
35 

35} 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  in  cents  per 
troy  ounce  of  bar  silver,  999  fine.  London  quotations  are  in  pence  per  troy  ounce  of 
sterling  silver,  925  fine.    Sterling  quotations  represent  the  demand  market  in  the  forenoon. 

Cables  command  one-half  cent  premium. 


Metal  Markets 

New  York,  Jan.  18,  1922 

Business  continues  poor  in  the  metal 
markets,  with  few  price  changes.  In 
fact,  the  only  changes  of  importance 
occur  among  the  minor  metals,  plati- 
num showing  a  sharp  advance,  and  bis- 
muth, the  price  of  which  is  fixed  in 
London  over  long  periods,  being  revised 
from  7s.  6d.  to  9s. 

Copper 
Producers  have  done  less  business 
than  last  week,  and  the  outside  market 
continues  extremely  quiet.  The  large 
interests  report  small  domestic  sales  at 
14c.  delivered,  but  it  is  difficult  to 
understand  why  any  consumer  should 
pay   this    price    except   where    delivery 


charges  are  extremely  high  or  where 
other  considerations  are  involved.  Some 
of  the  smaller  producers  have  sold  lots 
of  a  few  hundred  tons  for  first-quarter 
delivery  at  13.75c.  delivered,  during  the 
week,  and  were  ready  to  supply  larger 
amounts  at  the  same  figure.  Large 
tonnages  could  also  be  obtained  for  sec- 
ond- and  third-quarter  delivery  at  this 
price.  Some  small  lots  of  prompt  cop- 
per were  obtainable  in  the  outside  mar- 
ket at  13.625c. 

The  statistical  position  of  copper  is 
continuing  to  improve,  and  higher 
prices  are  likely  as  soon  as  buying  is 
again  on  the  scale  of  the  closing 
months  of  1921.  The  increase  in  pro- 
duction which  will  take  place  with  the 
resumption  of  mining  by  the  large  com- 
panies will  no  doubt  act  as  a  brake  on 


and  from  Japan,      I 
ness    through    the    Export    A.I 
has  in  gi  i  booked  to  - 

dui  <  i       hi  re    slightly    le 

i 
able  to  do  quite  so  well  on  i 
ness. 

Lead 

The  official  contract  price  of  the 
American  Smelting  &  Refining  Co.  re- 
mains at  4.70c. 

Lead  has  been  in  about  the  usual 
demand  at  practically  unchanged 
A  scarcity  of  some  grades  exists  in  the 
East,  and  some  producers  ;tre  off  the 
market  or  are  quoting  4.75  or  4.80c.  to 
discourage  most  of  the  business.  All 
of  the  Mexican  lead  continues  to  go 
abroad,  but  with  the  fall  in  London  yes- 
terday, so  far  unaccounted  for,  there 
is  no  immediate  probability  of  sales  of 
domestic  lead  for  export.  Common 
lead  continues  in  free  supply  in  the  St. 
Louis  district.  One  or  two  interests  are 
quoting  4.375c.  and  have  done  rather  a 
good  business  at  that  level.  Others 
are  selling  at  4.40c,  and  still  others  are 
quoting  4.425c,  but  so  far  as  we  are 
advised  have  made  no  sales.  Desilver- 
ized and  corroding  grades  have  been  in 
demand  at  10  to  15  points'  premium; 
orders  for  these  grades  in  Cincinnati 
were  booked  by  more  than  one  interest 
during  the  week  at  4.75c  Forward 
lead  is  not  being  traded  in  to  any  ex- 
tent, but  would  no  doubt  command  a 
slight  premium. 

Zinc 

Zinc  has  continued  the  weakness 
shown  last  week,  and  the  market  has 
declined  a  few  points  further.  A  small 
tonnage  has  been  sold  as  low  as  4.70c, 
but  at  this  level  few  producers  are  will- 
ing to  enter  the  market.  The  price  of 
Joplin  ore  is  still  too  high  to  make  any 
profit  with  present  metal  prices.  In- 
quiries have  been  smaller  in  number, 
and  larger  producers  are  only  satisfy- 
ing the  requirements  of  regular  cus- 
tomers. High-grade  zinc  continues  to 
be  sold  in  fair  volume  at  6c,  with 
freight  allowed. 

Tin 

Demand  for  tin  from  consuming  in- 
terests has  been  quite  active  during  the 
last  few  days,  the  tin-plate  orders  from 
the  Standard  Oil  Co.,  California  pack- 
ers, and  others  having  had  their  effect. 
Formerly  all  the  tin-plate  manufactur- 
ers purchased  their  tin  supplies  several 
months  ahead,  but  owing  to  the  disor- 
ganized state  of  the  market  in  recent 
months,  one  of  the  largest  concerns  is 
now  buying  only  from  hand  to  mouth; 
others    have    followed.      This    has    re- 
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(ordinary  demand  Eor 
.  which  as  a   result   now  com- 
mands   a    slisrht    premium.     Oni 
bringing  around  2,000  tons  to  this  port 
n  compelled  to  put  in  at   Alex- 
.  Egypt,  as  a  result  of  a  broken 
which  will  add  to  the  scarcity  at 
of  the  month.     Electrolytic  is 
in  limited  supply  at  approximately  the 
same  prices  as   Straits. 

ts  tin  for  forward  delivery:  Jan. 
12th,  lc.;      13th, 

L4th,      32.50@32.75c;       loth. 

2.25c;       17th.      31.75@32.00c; 

■ 

Arrivals   of   tin.   in   long   tons:      .Ian. 

10th,    Straits.    35;     London,    SOU:    13th, 

16th,   Straits,   110;   China, 

Gold 

Gold  in  London:  Jan.  12th.  97s.  3d.; 
13th,  S'Ts.  4d.;  16th,  97s.  6d.;  17th.  :>7s. 
7d.;  l*th.  97s.  lid. 

Foreign  Exchange 

The  foreign  exchange  market  has 
been  quiet  during  the  last  few  days. 
A  slight  reaction  in  most  quotations 
occurred  yesterday.  On  Tuesday.  .Ian. 
17.  francs  were  8.14c;  lire,  4.3575c; 
and  marks.  0.525c  New  York  funds 
in   Montreal,  6ft  per  cent  premium. 

Silver 

The  market  has  continued  dull,  with 
limited  buying  for  prompt  New  York 
and  San  Francisco  delivery  at  about 
the  London  parity,  and  any  material  in- 
crease in  the  demand  for  silver  seems 
unlikely  until  after  the  settlement  pe- 
riod of  the  Chinese  New  Year. 

Mexican  Dollars— Jan.  12th,  50;  13th, 
501;  14th.  50;  16th,  50;  17th,  50;  18th, 

Other  Metals 

Quotations  cover  wholesale  lots  unless 
otherwise  specified. 

Aluminum — 20c.  per  lb.  for  99  per 
cent  grade;  19c.  for  98@99  per  cent; 
18c.  for  94@98  per  cent.  Outside  mar- 
ket nominal  at  17@18c.  for  98@99  per 
cent  virgin  grades. 

Antimony — Chinese  and  Japanese 
brands,  4.375@4.50c;  W.  C.  C.  brand. 
75c.  per  lb.  Cookson's  "C"  grade, 
spot,  9c.  per  lb.  Chinese  needle  anti- 
mony, lump,  nominal  at  4c  per  lb. 
Standard  powdered  needle  antimony 
(200  mesh),   nominal   at  5.25c   per   lb. 

White  antimony  oxide,  Chinese, 
guaranteed  99  per  cent  SbjO,,  whole- 
sale lots,  6i@7c. 

Arsenic — 7*c  per  lb. 

Bismuth — The  London  price  increased 
on  Jan.  17  from  7s.  6d.  to  9s.,  which  has 
occasioned  an  advance  in  the  New  York 
market  to  $1.85@$1.95  per  lb. 

Cadmium— $1@$1.10  per  lb.  in  1,000- 
lb.  lots.  Smaller  quantities,  $1.10@ 
$1.25  per  lb.  Demand  is  somewhat  im- 
proved. 

Platinum — $93@$105  per  oz.  Rise 
attributed  to  scarcity  of  spot  supplies 
and  their  close  control.  Considerable 
amounts  of  metal  have  been  bought  on 
the     rise.       Consuming     demand     has 


tapered  off.    Jewelers  arc  not   viewing 

the  sudden  rise  with  joy. 

Palladium — $60@$t<">  per  oz.  Has 
risen  in  sympathy  with  platinum. 

Iridium— $170@$200  per  oz. 

Quicksilver— $50  @$52  per  7.Vlb.  flask. 
San  Francisco  wires  $48.70. 

The  prices  of  the  following  metals 
remain  unchanged  from  the  figures 
published  in  these  columns  on  Jan.  7: 
Cobalt,  Molybdenum,  Monel  Metal, 
Nickel.  Osmium,  Rhodium,  Selenium, 
Thallium  and  Tungsten. 

Metallic  Ores 

The  market  is  generally  exceedingly 
quiet,  and  prices  on  the  following  ores 
remain  unchanged  from  the  figures 
published  in  the  Market  Report  in  the 
Jan.  7  issue:  Chrome,  Iron,  Magne- 
tite, Manganese,  Molybdenum,  Tan- 
talum, Titanium,  Tungsten,  Uranium, 
Vanadium,  Zircon,  and  Zirkite  ores. 

Zinc  and  Lead  Ore -Markets 

Joplin,  Mo.,  Jan.  14 — Zinc  blende,  per 
ton,  high,  $31.10;  Basis  60  per  cent  zinc, 
premium,  $28;  Prime  Western,  $27@ 
$26;  fines  and  slimes,  $25@$24;  average 
settling  price,  all  grades  of  zinc,  $29.38. 

Lead,  high,  $62.50;  basis  80  per  cent 
lead,  $60;  average  settling  price,  all 
grades  of  lead,  $59.80  per  ton. 

Shipments  for  the  week:  Blende, 
5,207;  lead,  917  tons.  Value,  all  ores 
the  week,  $207,960. 

Shipping  is  partially  held  up  await- 
ing the  freight  rate  reduction  promised 
to  be  effective  on  the  20th.  Still  only 
about  10,000  tons  is  sold  ahead  of  de- 
livery. The  purchase  this  week  was 
practically  the  same  as  the  shipment, 
showing  only  an  excess  of  70  tons. 

Buyers  cut  prices  generally  $1  per 
ton  on  virtually  all  grades,  in  the  pur- 
chases this  week  for  future  delivery. 
Some  buyers  had  orders  not  to  exceed 
a  $26  basis  Prime  Western,  but  about 
an  equal  tonnage  was  purchased  on 
$27  basis.  The  weakness  of  slab  zinc 
is  given  as  a  reason  for  lowering  prices. 

Platteville,  Wis..  Jan.  14 — Blende, 
basis  60  per  cent  zinc,  $30.  Lead  ore. 
basis  80  per  cent  lead,  $60  per  ton. 
Shipments  for  the  week:  Blende.  376 
tons.  Shipments  for  the  year:  Blende, 
746  tons.  Shipped  during  the  week  to 
separating  plants,  821  tons  blende. 

Non-Metallic  Minerals 

Generally  dull  markets  exist  for 
the  non-metallic  minerals,  and  there  is 
no  quotable  change  in  the  following 
from  the  prices  published  in  our  Jan.  7 
issue:  Asbestos,  Barytes,  Bauxite, 
Borax,  Chalk,  China  Clay,  Emery, 
Feldspar,  Fluorspar,  Fuller's  Earth, 
Graphite,  Gypsum,  Kaolin,  Limestone, 
Magnesite,  Mica,  Monazite,  Phosphate 
Rock,  Pumice  Stone,  Pyrites,  Silica, 
Sulphur  and  Talc. 

Mineral  Products 

Sodium   Sulphate  —  For  95  per   cent 

material,  $12.50  per  ton,  f.o.b.  in  bulk, 

Western   mines,   spot  and    six   months' 

contract;  $18@$21  per  ton,  New  York. 


I'  is  of  Copper  Sulphate,  Potassium 
Sulphate  and  Sodium  Nitrate  are  un- 
changed from  the  quotations  published 
Jan.  7. 

Ferro-Alloys 

Ferrochrome — Carload  lots,  spot  and 
contract,  60  to  70  per  cent  chromium, 
6  to  8  per  cent  carbon,  111c.  per  lb.  of 
chromium  contained;  4  to  6  per  cent 
carbon,   12c,  f.o.b.  works. 

No  quotable  changes  have  taken  place 
in  the  following  ferro-alloys  from  the 
prices  quoted  in  the  Jan.  7  issue:  Fer- 
rotitanium,  Ferrocerium,  Ferromanga- 
nese,  Ferromolybdenum,  Ferrosilicon, 
Ferrotungsten,  Ferro-Uranium  and  Fer- 
rovanadium. 

Metal  Products 

Nickel  Silver— 27.75c  per  lb.  for  18 
per  cent  nickel,  grade  "A"  sheets. 

Prices  of  Copper  Sheets,  Lead  Sheets, 
Yellow  Metal,  and  Zinc  Sheets  are  un- 
changed from  the  quotations  published 
on  Jan.  7. 

Refractories 
Prices  on  the  following  are  un- 
changed from  the  figures  published  in 
the  Jan.  7  issue:  Bauxite  Brick,  Chrome 
Brick,  Chrome  Cement,  Firebrick, 
Magnesite  Brick  and  Silica  Brick. 

The  Iron  Trade 
Pittsburgh,  Jan.   17,   1922 

Steel  mill  operations  are  gradually 
increasing,  after  the  curtailment  in  the 
last  two  weeks  of  December,  and  oper- 
ations are  likely  to  be  at  as  high  a 
rate  by  Feb.  1  as  on  Dec.  1,  with  an 
ingot  production  rate  of  22,000,000  or 
23,000,000  tons  a  year. 

Buying  of  steel  is  increasing  and  is 
marked  by  the  smallness  of  individual 
orders  and  the  mixed  character  of  speci- 
fications. Probabilities  are  that  buyers 
will  be  disposed  in  the  next  few  weeks 
to  begin  replenishing  stocks. 

Finished-steel  prices  are  now  steady. 
There  has  been  no  decline  in  any  im- 
portant steel  product  in  four  weeks,  and 
concessions  from  regular  prices,  for 
large  orders,  are  small  or  absent  en- 
tirely. Sheets  are  rigidly  maintained  at 
full  asking  prices,  3c  on  black  and  4c 
on  galvanized.  Bars,  shapes,  and  plates 
are  1.50c,  with  concessions  infrequent. 
In  the  South  and  West,  departures  from 
Pittsburgh  basing  are  common  with 
many  products,  owing  to  local  compe- 
tition. 

Iron  Ore — Prices  of  Lake  Superior 
iron  ore  at  Lake  Erie  dock  will  be  down 
50c  to  $1  a  ton  for  the  1922  season, 
depending  largely  on  adjustments  in 
the  rail  freights,  mine  to  lake,  and  the 
vessel  rate.  For  1921  there  was  a  re- 
c'uetion  of  $1,  making  Mesabi  non-bes- 
semer  $5.55. 

Pig  Iron — The  market  remains  in- 
active, prices  being  quotable  at  $19.50 
for  bessemer,  $18.25  for  basic,  and 
$19.50  for  foundry,  f.o.b.  Valley  fur- 
naces, freight  to  Pittsburgh  being  $1.96. 

Coke 
Connellsville  —  Furnace,      $2.75@$3; 
foundry,   $3.75@$4.50. 
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Licensing  the  Mining  Industry 

WE  ARE  BEGINNING  TO  WONDER  who  invented 
tho  word  "engineer"  and  what  should  be  done  to 
him  if  he  could  be  located.  The  question  has  been 
brought  up  by  the  discussion  concerning  engineei 
licenses,  so  widely  pushed  in  many  states.  It  appears 
that  milling  engineers  are  overwhelmingly  opposed  to 
engineer  licenses,  if  we  may  judge  from  the  referendum 
of  the  Mining  and  Metallurgical  Society  of  America, 
the  instructions  of  the  Board  of  Directors  of  the 
American  Institute  of  Mining  and  Metallurgical  Engi- 
neers to  their  representatives  on  American  Engineering 
Council  in  Washington,  and  the  enthusiastic  meeting  on 
Jan.  11,  of  the  New  York  Section  of  the  Institute,  which 
repudiated  to  a  man  the  whole  principle  of  licensing 
engineers.  To  a  man — with  perhaps  one  exception — a 
gentleman  who  is  a  member  of  the  Institute,  and  yet 
somehow  differentiated  himself  sharply  from  the  mining 
engineer  type  with  which  we  are  familiar;  a  man  who 
proclaimed  that  he  had  put  through  the  New  York  bill, 
and  framed  the  definition  of  engineer  which  prevailed 
as  the  criterion  in  enforcing  the  bill.  There  was  a  con- 
sensus of  opinion  that  he  should  as  an  engineer  be 
classed  not  primarily  as  a  mining  engineer  but  as  a 
political  engineer,  despite  his  experience  in  quarrying; 
and  there  was  a  further  tendency  to  the  belief  that  polit- 
ical engineers  should  be  licensed  before  they  should  be 
allowed  to  submit  bills  or  to  embark  upon  lobbying 
•enterprises. 

The  New  York  definition  of  engineer  in  question  pro- 
voked Homeric  laughter  among  the  Institute  members. 
It  recited  in  effect  that  an  engineer  was  anyone  who  did 
■or  claimed  to  do  anything  that  an  engineer  does  in  con- 
ducting engineering  work;  which,  being  shortened,  said 
that  an  engineer  was  an  engineer.  Subsequent  to  the 
meeting,  we  inquisitively  consulted  the  Standard  Dic- 
tionary. It  does  better  than  the  New  York  State  defini- 
tion.   According  to  it,  there  are  two  kinds  of  engineers: 

"1.  One  versed  in  or  practicing  any  branch  of  engi- 
neering. 

"2.  One  who  runs  or  manages  an  engine:  engine  driver, 
•engine  runner,  or  engine  man." 

Clearly,  what  we  are  seeking  to  define  is  the  former 
kind  of  engineer;  so,  consulting  the  word  engineering, 
"We  find : 

'Engineering:  The  science  or  art  of  making,  building,  or 
using  engines  and  machines,  or  of  designing  and  construct- 
ing public  works  or  the  like,  requiring  special  knowledge  of 
materials,  machinery,  and  the  laws  of  mechanics." 

There  is  an  evident  certain  limitation  of  this  defini- 
tion to  mechanics,  which  makes  it  clear  that  a  mechan- 
ical or  a  civil  engineer,  or  an  architect,  or  a  yacht 
designer,  is  an  engineer,  since  their  work  involves  special 
knowledge  of  "materials,  machinery,  and  the  laws  of 
mechanics";  but  this  definition  does  not  so  evidently 
jnclude  the   land  or   mine   surveyor,   the   assayer,    the 


agriculturist,   the   geologist,  'Man- 

ager or  the   metallurgist,   to  < - i * « -  only  a  few  examples. 

The  Standard    Dictionary   enumi  ving 

branches  of  engineering:  Chemical,  civil,  dynamic,  elec- 
trical, hydraulic,  marine,  mechanical,  military,  mining, 
agricultural,  sanitary,  municipal,  steam,  structural, 
topographical. 

To  anyone  looking  over  this  list  it  is  evident  that  it 
is  far  from  complete,  and  that  current  terminology  has 
run  ahead  of  this  group,  for  we  hear  of  investment 
engineering,  metallurgical  engineering,  geological  engi- 
neering, and  even  human  engineering;  and  even  the 
"editorial  engineer"  has  been  proposed  as  a  member  of 
the  engineer  group.  Certainly,  also,  agricultural  engi- 
neering, for  example,  might  admit  of  specializing,  as 
forestry  engineering,  horticultural  or  fruit  engineering, 
dairy  engineering,  or  sheep  engineering.  In  fact,  it 
must  be  evident  that  the  word  engineer  as  used  does 
not  indicate  a  certain  calling  or  profession,  but  a  certain 
very  broad  group  classification.  We  think  we  can  submit 
a  more  accurate  and  inclusive  definition  than  does  the 
dictionary — somewhat  as  follows: 

"Engineering:  The  application  of  abstract  natural  science 
to  human  economic  or  industrial  uses." 

Then  we  should  have,  as  the  definition  of  engineer: 

1.  One  who  practices  engineering. 

2.  One  who  runs  an  engine. 

From  this  analysis,  and  since  science  and  knowledge 
are  respectively  the  Latin  and  the  Anglo-Saxon  words 
for  the  same  thing,  anyone  versed  in  the  natural 
sciences  and  turning  them  to  utilitarian  purposes  would 
be  an  engineer.  Our  definition,  it  will  be  noted,  elimi- 
nates the  sciences  which  do  not  pertain  to  natural  his- 
tory, and,  therefore,  rules  out  as  improperly  named 
investment  engineering,  human  engineering — yes,  and 
political  engineering.  But  even  with  this  elimination, 
and  with  the  broad  range  currently  ascribed  to  engi- 
neering— there  yet  remains  the  fact  that  the  definition 
of  engineers  includes  a  broad  group,  that  it  is  as  broad 
as  the  definition  of  capitalists  or  of  workers,  and  with 
as  shadowy  boundaries. 

It  is  impossible  to  make  satisfactory  specific  laws 
or  blanket  rules  to  cover  all  the  varied  and  practically 
unrelated  callings  grouped  under  the  head  of  "engineer," 
or  "capitalist,"  or  "manual  worker."  We  must  get  down 
to  greater  specificness,  and  consider,  for  example,  in  the 
first  group,  the  land  surveyor;  in  the  second,  the  rail- 
road owner;  in  the  third,  the  coal  miner.  We  have 
realized  this  for  the  last  two  groups;  we  must  realize 
it  for  the  first.  What  in  common,  for  example,  has  a 
boiler  expert  in  Seattle  with  a  zinc  metallurgist  in  New 
Jersey  ?  And  how  can  you  make  laws  or  frame  examina- 
tions, or  determine  whether  or  not  licenses  should  be 
required,  in  such  a  way  that  one  blanket  wall  cover  all? 

The  term  engineer,  in  our  opinion,  has  done  a  lot  of 
damage   to   us   who   are   in   the   mining   industry.      If 
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politics  makes  strange  bed  fellows,  it  is  equally  true 
that  the  pursuit  of  the  word  engineer  has  brought 
who  have  nothing  in  common  under  the  same 
3.  We  shall  mention  but  not  further  comment  on 
at  present:  the  Engineering  Societies  Library,  the 
American  Engineering  Council,  the  proposed  Depart- 
ment of  Public  Works.  We  mining  men  have  jumped 
the  hurdles  on  all  of  these:  now  we  have  to  hurdle  the 
saqtdtttr  of  Engineer  Licenses. 

Well,  the  Engineer  License  requirement  tucks  under 
its  covers  no  less  strange  an  assortment  than  it  is 
proposed  to  warm  under  the  Department  of  Public 
Works.  We  all  agree  that  a  deputy  mineral  surveyor 
should  be  granted  a  permit  before  he  can  qualify;  but 
we  all  agree,  also,  that  the  same  examination,  at  least, 
will  not  cover  the  case  of  the  consulting  metallurgist  or 
the  itinerant  geologist,  or  the  shrewd  executive  who 
wants  to  manage  a  mine;  and  we  doubt  the  advisability 
of  a  general  licensing  regulation.  Such  a  legislation 
would  have  thrown  Edison  and  Ford,  both  unschooled 
men,  into  jail;  and  their  only  way  of  getting  forward 
would  have  been  the  practice  of  bootlegging  engineer- 
ing. Indeed,  the  New  York  licensing  law  makes  boot- 
legging or  illegal  engineering  mandatory,  since  it 
requires  that  no  one  may  lawfully  practice  engineering 
until  he  shall  have  had  six  years'  experience,  of  which 
•  •ne  year  must  have  been  in  a  position  of  responsibility. 
The  penalty  is  fine  and  imprisonment ;  and  it  will  be 
a  question  for  the  courts  to  solve  whether  engineering 
practiced  in  jail  will  be  eventually  counted  toward  the 
legal   requirements. 

We  fear  that  the  remedy  for  all  our  troubles,  from 
the  Engineering  Societies  Library  through  the  Depart- 
ment of  Public  Works,  to  Engineer  Licenses,  will  be  a 
more  restricted  claim  on  our  part  to  the  designation  of 
the  nice  word  engineer,  to  which  we  all  have  been  fondly 
laying  claim.  We  may  have  to  acknowledge  ourselves 
for  what  we  are:  a  metallurgist,  not  an  engineer;  a 
mine  manager,  not  an  engineer;  an  appraiser  of  mines, 
not  an  engineer;  a  bond  salesman,  and  not  an  investment 
engineer;  a  common  nuisance,  and  not  a  political  engi- 
neer; a  geologist,  and  not  a  mine  development  engineer; 
a  cyanide-process  specialist,  and  not  a  mining  engineer; 
a  quarryman,  and  not  a  mining  engineer.  If  you  will 
do  that,  by  the  laws  of  many  states  at  least,  you  will  not 
have  to  be  licensed  and  restricted  in  your  vocation,  and 
be  confused  with  the  boiler  expert  or  the  transitman, 
or  the  central-station  man. 

Evidently,  the  time  is  almost  ripe  to  unscramble  the 
egg,  or  disintegrate  the  hash  by  flotation;  and  for  our 
group  to  recognize  that  it  is  not  engineering  we  serve, 
but  the  mining  industry.  Many  societies  will  go  to 
pieces  if  the  word  engineer  becomes  unpopular- — so  much 
hangs  upon  a  word.  And  it  looks  to  us  as  if  it  were 
in  a  fair  way  to  become  less  and  less  popular. 


The  Lecture  System 

WE  SELECT  the  following  extract  from  the  report 
of  the  Committee  on  Technical  Education  of  the 
Mining  and  Metallurgical  Society  of  America: 

"American  colleges  and  universities  appear  to  be  com- 
mitted to  the  lecture  system,  and  teachers  in  many  branches 
are  accustomed  to  ridicule  what  they  choose  to  call  the 
'district-school'  method  of  instruction  by  means  of  textbook 
and  recitations  when  any  criticism  of  the  lecture  system 
is  advanced.    Yet,  as  we  all  know,  but  few  teachers  are  of 


ever  will  be  really  good  lecturers.  More  important  is  the 
necessary  admission  that  lectures,  as  compared  with  a  good 
textbook,  form  a  most  unreliable  and  ineffectual  means  of 
placing  any  desired  information  as  record  in  the  student's 
hands.  The  student  is  continually  distraught  between  his 
•  i) mii  to  understand  and  absorb  what  the  lecturer  says  and 
his  .Hurt  to  take  it  down  clearly  in  his  notes.  Few  students 
are  able  to  do  both  things  well.  The  divergence  between 
what  the  lecturer  intends  to  say  and  what  the  average 
student's  notes  really  contain  is  appalling,  and  it  can  hardly 
be  doubted  that  many  teachers  unconsciously  take  advan- 
tage of  this  loophole  of  responsibility  by  giving  lectures  that 
for  substance,  accuracy,  and  presentation  they  would  be 
ashamed  to  see  in  print." 

The  reason  for  the  lecture  system  is  that  it  is  the 
easiest  way  and  a  natural  one.  The  earnest,  capable 
student  who  does  his  part  and  follows  up  his  subject 
with  collateral  reading  will  get  a  good  deal  out  of  a 
subject,  even  though  the  lecturer  be  indifferent.  Not 
every  student  is  canny  enough  to  keep  up  a  systematic 
notebook,  and  only  a  relatively  few  students  are  imbued 
with  that  pertinacity  and  vision  to  realize  their  imme- 
diate opportunities.  Most  of  them  are  human,  and  have- 
lazy  spells  interspersed  between  periods  of  energetic 
effort.  It  requires  a  fairly  capable  man  to  keep  "steam 
power"  up  on  all  the  diversified  subjects  given  in  a- 
term,  and  it  must  be  admitted  that  a  cafeteria  type 
of  education  has  sprung  up  where  classes  are  large  and 
instructors  few. 

On  the  other  hand,  the  "district-school"  method  of 
instruction  by  means  of  textbooks  and  recitation  has 
only  limited  application,  partly  because  suitable  text- 
books are  seldom  available  outside  of  fundamental 
courses  and  partly  because  experienced  instructors  make 
use  of  methods  of  individual  contact  that  are  an  im- 
provement over  "district-school  recitation."  The  availa- 
bility of  libraries  which  are  usually  segregated  for 
different  groups  of  students  has  made  the  absence  of 
good  textbooks  on  some  subjects  less  noticeable.  How- 
ever, a  reference  book  that  is  comprehensive  is  an 
excellent  thing  to  have  in  the  possession  of  the  student. 

Experienced  instructors  generally  are  aware  of  the 
weaknesses  of  the  lecture  system  and  resort  to  various 
expedients  to  overcome  them.  Some  provide  systematic 
notes  in  mimeographed  form.  Others  advise  the  weaker 
students  to  secure  reference  books  that  cover  the  sub- 
ject. A  series  of  problems  is  given  where  suitable. 
Still  others  resort  to  the  laborious  checking  of  the  stu- 
dent's notes  at  intervals.  To  maintain  individual  con- 
tact, written  and  oral  quizzes  are  given  at  regular 
intervals,  sometimes  at  the  beginning  of  each  lecture 
period.  Another  method  is  to  require  reports  and  notes 
upon  collateral  reading,  and  still  another  is  to  give 
systematic  notes  and  devote  the  classroom  time  to 
thorough  discussion  of  the  subject  by  the  members  of 
the  class,  led  by  the  instructor.  We  know  of  one 
professor  who  presents  subjects  with  references  and 
requires  his  students  to  prepare  a  certain  number  of 
lectures,  each  presenting  a  simple  lecture  for  discus- 
sion. With  advanced  students  the  lecture  is  dispensed 
with  and  a  round-table  discussion  of  the  subject  under- 
taken. 

An  experienced  instructor  is  well  aware  of  the  devious 
methods  undertaken  by  some  students  to  get  by  without 
"work,"  and  his  ingenuity  is  taxed  sometimes  to  "beat 
them  to  it."  The  trite  expression  that  the  educational 
method  should  be  one  "that  makes  a  student  think" 
involves  a  principle  that  is  well  understood  and  made 
use  of  by  skillful  instructors.     With  a  class  of  not  to 
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«d    fifteen   students,    such    instructors    will    do   the 
trick.     With  larger  classes,   it    beco  re  difficult, 

giul  with  audiences  altogether  uncertain. 

Subjects  differ  in  their  degree  of  difficulty,  and  meth 
ods  of  presentation  have  to  be  changed  accordingly. 
Experienced  instructors  vary  their  methods  with  both 
individual  students  and  with  (.lasses  as  a  whole.  We 
believe  that  there  are  many  instructors  and  prof< 
who  arc  doing  mighty  good  work  and  not  gi 
publicity  from  it.  We  believe  that  many  succeed  in 
"getting  everyone  in  the  game"  and  give  their  students 
lod  chance  to  do  some  of  the  talking  and  writing 
themselves.  This  is  the  corrective  for  "passive  rei  ep 
tivity"  and  the  ingrown  student  type. 


Enter  Boston  &  Montana  Amid 
Fanfare  of  Brokers'  Trumpets 

WE  SHALL  LOOK  with  much  interest  on  the  out- 
come of  the  Boston  &  Montana  project.  As  those 
of  our  readers  who  are  favored  with  stockbrokers'  cir- 
culars— and  who  is  not? — must  by  this  time  know,  this 
company  has  now  reached  the  producing  stage,  and  by 
the  time  this  appears  will  be  treating  possibly  500  tons 
a  day  in  the  new  mill.  The  property  is  at  Elkhorn.  in 
Beaverhead  County.  Mont.,  and  was  first  opened  in  1865. 
It  is  in  no  sense  therefore  a  young  untamed  wildcat. 
Many  well-mineralized  veins  were  in  evidence,  but  opera- 
tions at  the  property  were  much  hampered  by  poor 
transportation  facilities.  This  was  remedied  two  years 
ago  by  the  construction  of  a  narrow-gage  railway  from 
the  mine,  on  the  Wise  River,  to  the  Union  Pacific  system 
at  Divide.  Development  in  the  last  two  or  three  years 
has  been  active,  and  it  was  stated  more  than  two  years 
ago  that  $2,500,000  had  been  spent  in  exploration. 

Some  doubt  has  been  expressed  by  competent  engi- 
neers as  to  whether  sufficient  ore  has  been  developed  to 
warrant  the  erection  of  a  mill.  Others  affirm  that  plenty 
of  ore  is  available.  At  any  rate,  the  project  cannot  be 
classed  with  some  of  the  Southern  gold  mines,  about 
which  it  is  said  that  "the  company  closes  down  as  soon 
as  the  mill  starts,"  for  the  Boston  &  Montana  mill  has 
now  been  operating  for  two  or  three  months. 

We  really  might  be  quite  enthusiastic  about  this  com- 
pany except  for  one  thing,  and  that  is  the  flamboyant 
stock-jobbing  campaign  that  has  been  conducted.    Every 
broker's  ch-cular  is  filled  with  Boston  &  Montana.    The 
writers  overlook  nothing,  one  day  confining  themselves 
to  cold  hard  facts,  w7hereas  the  next  day  they   reach 
up  into  the  heights  of  the  superlative  and  attempt  to 
pull  down  the  ultimate  in  language.    The  name  is  fondly 
coupled  with  Anaconda,  United  Verde,  and  Calumet  & 
Hecla.    Recently  the  stock  was  compared  with  Hollinger 
as  an  investment — needless  to  say  to  the  disadvantage 
of  the  Ontario  bonanza.     Moving  pictures  made  at  the 
Property  are  being  shown  wherever  there  is  a  likelihood 
of  collecting  a  large  crowd  of  men,  each  with  a  few  idle 
dollars  in  his  pocket.     No  stone  is  being  left  unturned, 
except  possibly  some  in  the  mine,  to  market  the  stock. 


The  Superficial  Enrichment  of  Ores 

ONE  OF  THE  NOTABLE  FEATURES  of  the  recent 
meeting  of  the  Society  of  Economic  Geologists  at 
Amherst  was  the  general  agreement  to  the  effect  that 
much  if  not  most  of  the  rich  silver  sulphide  (sul- 
pharsenide  or  sulphantimonide)  ores  are  of  primary 
origin — that  is,  deposited  by  ascending  waters,   which 
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marked,  perhaps,  in  ores  like  those  of  gold  and  tung- 
sten: indeed,  it  is  likely  that,  it  is  misleading  even  to 
use   the  term   in  connection   with 

even  though  superficial  enrichment  may  be  striking,  as 
especially  in  the  case  of  outcropping  gold 
In  this  case,  however,  the  enrichment  is  due  largely  to 
mechanical  rather  than  chemical  causes — the  residual 
gold,  heavier  than  the  eroded  and  in  part  dissolved 
superficial  quartz,  sinks  into  crevices  and  is  carried  in 
fine  suspension  a  considerable  distance  below  the  out- 
crop, though  characteristically,  as  is  natural  from  the 
mode  of  origin,  richest  on  the  outcrop  itself. 

Finally,  even  in  the  case  of  copper,  it  has  been  found 
that  the  rich  copper  sulphides,  which  were  once,  in  the 
glow  of  young  enthusiasm  over  the  perception  of  the 
importance  of  "secondary  sulphide  enrichment"  of  lean 
copper  pyrites,  believed  to  be  necessarily  secondary — 
such  rich  sulphides  as  chalcocite  and  bornite — are  in 
many  cases  of  deep-seated,  primary,  and  immediately 
(it  is  assumed)  magmatic  origin.  Therefore,  the  same 
rich  copper  sulphides  may  form  either  as  primary  and 
deep-seated  or  secondary  and  shallow-formed  ores;  and 
it  is  now  recognized  that  the  same  is  true  of  the  rich 
silver  sulphides,  with  the  difference  that  in  the  case  of 
silver,  the  rich  ores  of  primary  or  deep-seated  origin 
are  perhaps  quantitatively  more  important,  which,  sur- 
veying the  whole  field,  is  not  the  case  with  copper  ores. 


The  Distillation  of  Oil  Shale 

A  study-  of  George  A.  Thiel's  article  on  the  subject 
"Gas  an  Important  Factor  in  Oil  Accumulation,"  in 
Engineering  and  Mining  Journal  of  April  10,  1920,  sug- 
gests the  possibilities  of  gaining  much  additional  infor- 
mation by  carrying  the  tests  further. 

A  large  amount  of  data  on  the  behavior  of  oil  and  air 
and  oil  and  gases  can  be  obtained  if  the  oil  investigator 
will  trespass  on  the  field  of  the  metallurgist  as  relating- 
to  the  investigations  in  connection  with  the  use  of  oils 
in  the  flotation  process.  Thus,  two  radically  different 
fields  of  investigation  may  be  of  mutual  benefit. 

It  is  assumed  that  in  the  process  of  natural  distillation 
of  petroleum,  or  its  natural  production,  natural  gas  is 
at  the  same  time  evolved.  The  process  may  or  may  not 
be  under  pressure.  It  may  be  under  artesian  water 
pressure  or  of  natural  pressure  due  to  the  evolution  of 
gas  and  oil  vapors.  However,  I  doubt  if  pressure,  as 
suggested  by  Mr.  Thiel,  is  an  essential  factor.  Sulphur 
is  shown  by  analysis  in  most  oils.  Hydrochloric  acid 
may  be,  and  probably  is,  present  or  evolved  in  the  pres- 
ence of  salt  water  in  the  chemical  processes  under  way. 
The  distillation  of  oil  and  gas,  contemporaneously,   in 
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close  confinement,  even  though  not  under  pressure, 
would  produce  a  mobile  fluid  which  would  readily  dif- 
fuse through  the  least-resisteut  medium,  and,  under 
natural  physical  laws,  follow  the  line  of  least  resistance. 
An  interesting  extension  of  the  experiments  made  by 
.Mr.  Thiol  would  be  to  carry  them  out  in  connection  with 
the  distillation  oi  an  oil  shale.  The  test  should  be  made 
under  such  pressure  as  developed  in  the  process  of  dis- 
tillation and  also  under  conditions  of  atmospheric  pres- 
sure, noting  the  comparative  behavior. 

It  would  be  interesting  to  compare  the  action  of  the 
condensed  oil  when  passed  to  the  tube  used  after  allow- 
ing the  gas  formed  to  separate  and  pass  off  before  con- 
ducting to  the  testing  apparatus;  also  to  note  the  be- 
havior, in  comparison  with  this  test,  when  permitting 
the  products,  as  formed,  direct  access  to  the  test  ap- 
paratus. 

It  would  be  necessary  to  connect  the  two  ends  of  the 
tu lie,  say  as  the  diameter,  with  a  semicircular  pipe  with 
the  intake  from  the  distillation  apparatus  connected 
midway  of  the  circumference,  thus  allowing  the  flow  of 
the  products  of  distillation  to  both  ends  of  the  tube 
under  the  same  conditions.  The  pipe  might  be  arranged 
for  condensing,  as  well,  the  "crest"  of  the  tube  tapped 
and  connected,  through  a  water  seal,  with  atmospheric 
pressure. 

This  test  would  disclose  the  effect  of  the  natural-gas 
evolution  on  the  segregation  of  the  oil  and  behavior  of 
the  oil  without  the  gas,  in  its  segregation,  as  illustrated 
in  the  original  experiment  with  artificially  evolved  gas 
of  a  different  nature. 

Mr.  Thiel,  in  referring  to  the  experiment  with  the 
tube  inverted  (synclinal),  remarks:  "The  first  evidences 
of  accumulation  were  seen  on  the  upper  surface  of  the 
tube  throughout  its  entire  length.  At  the  end  of  thirty- 
six  hours,  however,  the  oil  had  moved  in  both  directions 
from  the  trough  of  the  syncline,  forming  a  concentra- 
tion in  the  upper  part  of  the  limbs,  immediately  below 
the  contact  between  the  dolomite  and  the  quartzite. 
Such  behavior  indicates  that  the  migration  of  the  oil  is 
not  dependent  upon  the  direct  movement  of  the  gas,  as 
the  oil  moved  toward  the  source  of  gas  supply."  But, 
he  further  says :  '"This  did  not  occur  until  after  a  uni- 
form pressure  had  been  developed  throughout  the  oil- 
sand  and  water  mixture."  He  mentions  no  segregation 
of  gas  from  oil  during  this  stage ;  hence,  we  may  assume 
that  they  were  intimately  associated,  the  gas,  possibly, 
as  in  the  flotation  process,  with  its  film  of  oil  surround- 
ing, and,  together,  a  mobile  fluid  now  moving  under 
physical  laws  in  a  quiescent  "atmosphere"  ("a  uniform 
pressure  had  been  developed"),  through  a  thus  estab- 
lished counter-current  of  the  salt  water.  This  should 
occur  whether  the  elements  are  or  are  not  under  pres- 
sure. 

The  experiment  in  connection  with  distillation  from 
a  retort  would  afford  interesting  results,  as  the  gas  and 
oil,  together,  introduced  at  the  upper  ends  of  the  syn- 
cline, or  through  the  opening  at  the  peak  of  the  arch 
(used  for  connecting  with  the  atmosphere),  would  be 
traveling  together.  The  dolomite  plugs  would  not  be 
used  in  connection  with  the  retort  experiment.  It  will 
be  necessary  to  connect  the  tube  with  a  vessel  of  salt 
water,  by  siphon  or  otherwise,  to  allow  for  displace- 
ment, in  the  tube,  by  the  oil  and  gas  introduced. 

There  is  a  close  analogy  between  the  oil-gas  mixture, 
traveling  through  the  minute  interspaces  of  the  "sands" 
— which  prevent  segregation  during  migration — and  the 
action  of  the  bubble  of  air,  however  minute,  inclosed  by 


its  film  of  oil,  thus  much  more  buoyant  than  the  oil 
when  alone  suspended  in  fresh  or  salt  water  as  observed 
in  flotation  practice.  L.  S.  Ropes. 

Helena,  Mont. 


A  New  Year's  Greeting  From  Montana 

I  consider  Engineering  and  Mining  Journal  as  part 
of  my  equipment  for  the  conducting  of  my  operations. 
It  is  standard  and  is  accepted  so  by  many  that  are  not 
subscribers.  They  will  spend  $4  for  a  magazine  that 
purports  to  cover  the  same  field,  but  they  are  very 
grateful  for  the  opportunity  to  peruse  the  Journal. 

Every  so  often  I  have  a  "round-up"  of  my  journals. 
Here  is  the  way  I  look  at  it:  You  go  for  a  ride  in  an 
auto  of  the  $2,000  or  $3,000  class— you  enjoy  it  and 
say  it  is  fine;  then  get  into  a  car  of  the  $6,000  to 
$12,000  class,  and  the  superiority  is  unmistakable.  The 
analogy  is  complete.  Read  any  of  the  several  periodicals 
devoted  to  the  mining  industry  and  then  read  Engineer- 
ing and  Mining  Journal.  The  same  superiority  is 
manifest.  Superior  class  of  contributors,  "the  leaders 
in  the  business";  superior  presentation  of  the  subjects 
by  the  contributors,  superior  class  of  advertisers  and 
advertisements ;  and,  above  all,  reliability. 

I  wish  the  Journal  its  most  prosperous  year. 

Kendall,  Mont.  Frank  B.  Bryant. 


The  White  Iron  8b  Coal  Co. 

In  Engineering  and  Mining  Journal  of  Dec.  24,  on 
page  1035,  under  the  caption  "Alabama,"  George  Hunt- 
ington Clark  credits  the  Great  Southern  Steel  Co.  with 
having  absorbed  the  White  Iron  &  Coal  Co.,  This  is 
an  error. 

While  efforts  to  that  end  have  been  made,  they  were 
unsuccessful.  The  White  Iron  properties  have  an  es- 
pecial value  in  that  all  the  raw  materials  necessary  to 
the  prodution  of  pig  iron  are  contained  in  its  holdings, 
thus  eliminating  the  burdensome  freight  rates  of  the 
present  day.  Plans  are  being  perfected  whereby  the 
Robert  W.  Hunt  &  Co.,  as  operating  managers,  will  open 
both  coal  and  iron  mines  in  the  near  future  and  it  is  safe 
to  say  that  any  proposed  merger  with  any  company  at 
the  present  time  will  be  firmly  declined  by  this  company. 

Chicago,  111.  H.  F.  PENNINGTON. 

Vice-Pres.,  White  Iron  &  Coal  Co. 


Romance  vs.  Reality- 
Permit  me  to  express  my  appreciation  of  your  com- 
ments upon  the  statements  and  doings  of  L.  V.  J.  Kim- 
ball, "Romantic"  Geologist,  appearing  in  Engineering 
and  Mining  Journal  of  Dec.  24,  1921.  It  certainly  seems 
remarkable  to  real  geologists,  who  have  with  arduous 
and  painstaking  care  followed  along  the  lines  of 
legitimate  and  accepted  research,  that  a  wild-eyed  faker, 
such  as  the  one  under  discussion,  should  so  easily  blind 
normally  sensible  people  to  conditions  as  they  are,  and 
gather  their  money  for  the  furtherance  of  worse  than 
wildcat  schemes,  while  the  really  valuable  opinion  of 
the  legitimate  but  not  "romantic"  geologist  would  attract 
no  attention. 

I  hope  that  Engineering   and  Mining  Journal  will 

continue  its  good  work,  though  it  is  almost  too  much 

to  hope  that  the  efforts  put  forth  will  be  sufficient  to 

overcome   the    inherent   asininity   of   the  mass   mind. 

Salt  Lake  City,  Utah.  A.  G.  Burritt. 


January  2K   1922 


Engineering     ind    Mining    Journai 


Mineral  Resources  and  Mining  Possibilities 

Of  Finland 

Scientific  Prospecting  Under  the  Direction  of  the  Finnish  Government  Is  Adding  to  the 

Knowledge  of  the  Country's  Mineral  Deposits  and  Potentialities    -Iron,  Copper, 

And  Pyrite  the  Most  Important  Products  Mined 

\i\  .1.  .1.  Sederholu 

Written  Cor  Engineering  a  Toumal 

THE  ECONOMIC  CONDITIONS  of  Finland  have 
attracted  attention  from  the  moment  that  the 
country,  earlier  an  autonomous  Grand  Duchy 
under  the  sceptre  of  the  Czar,  became  an  independent 
republic,  free  to  make  new  connections  and  eager  to  in- 
crease her  income,  so  as  to  balance  a  steadily  growing 
public  expenditure.  Besides  the  agriculture,  lumber, 
and  paper  industries,  the  mining  industry  has  been  con- 
sidered worthy  of  especial  attention,  though  it  has  no1 
yet  attained  the  development  which  might  well  have 
been  anticipated,  because  Finland  has  the  same  geologi- 
cal structure  as  her  neighbor  Sweden,  which  is  so  rich 
in  various  ores. 

In  Finland  practically  all  rocks  are  of  pre-Cambrian 
age,  and  some  of  them  are  geologically  nearly  related 
to  the  ore-bearing  rocks  of  Sweden.  For  a  long  time, 
however,  no  orebodies  of  considerable  importance  were 
discovered  in  Finland,  although  prospecting  has  been 
done  for  several  centuries,  often  by  experienced  Swedish 
miners.  After  the  political  separation  of  Finland  from 
Sweden,  in  1809,  systematical  efforts  to  discover  new  ore- 
bodies  were  continued.  Most  of  the  prospecting  «a> 
by  officials  of  the  Finnish  government.  Since  1877,  a 
geological  survey  has  existed  in  Helsingfors.  from  1885 
as  a  separate  bureau.  In  1918  this  survey  was  much 
enlarged.  Only  twenty  years  ago  Finland  was  men- 
tioned as  having  expended  a  greater  amount  of  money 
than  any  other  European  country  in  proportion  to  her 
population  on  geological  exploration.  At  present  the 
yearly  expenditures  of  the  Geological  Survey  are  con- 
siderable in  proportion  to  the  area  of  Finland,  accord- 
ing to  which  Finland  now  ranks  sixth  in  order  among 
the  European  states. 

Geological  Survey  Active 

During  the  first  decades  of  the  existence  of  the  Geo- 
logical Survey,  its  activity  was  directed  mainly  to  the 
scientific  study  of  the  geology  of  the  country,  but  since 
the  beginning  of  the  twentieth  century  the  investiga- 
tion of  mineral  resources  has  assumed  a  more  and  more 
predominant  place. 

Most  of  the  prospecting  work  in  Finland  is  now  being 
done  by  the  Geological  Survey,  which  has  also  tried 
to  develop  the  method  of  such  research,  and  especially 
has  devoted  much  study  to  the  methods  of  electrical 
prospecting.  Some  private  companies  are  doing  similar 
work,  whereas  prospecting  by  individual  miners  is  done 
only  in  a  small  measure. 

Prospecting  is  now  conducted  in  Finland  mainly  by  a 
detailed  survey  of  those  areas  where  further  discoveries 
may  be  anticipated,  attention  being  devoted  especially 
to  glacial  boulders.     If  among  them  any  consisting  of 

•Director  of  the  Geological  Survey  of  Finland. 


MAP  OF  ORE   DEPOSITS  OF  FIXLAXD 

ore  are  found,  or  a  discovery  of  boulders  of  ore  has  been 
announced  by  a  prospector  or  casual  investigator,  every 
effort  is  made  to  trace  the  boulders  to  their  origin.  For 
this  purpose  geological  maps  are  consulted  and  all  avail- 
able data  concerning  the  directions  of  the  movement  of 
the  ice  that  has  carried  the  boulders  are  used. 

Electrical  Prospecting  Successfully  Employed 

When  it  seems  probable  that  a  certain  area  contains 
ore,  a  magnetometric  survey  is  often  made,  because 
experience  has  shown  that  the  non-magnetic  ores  are 
often  connected  with  pyrrhotite  or  magnetite,  and  a 
magnetometric  map  will  often  show  the  strikes  of  the 
hidden  rock  masses. 

Frequently   electrical    mapping    is    done   by   methods 


Engineering    an  p    M  inin  g    Jourx  a  i. 


Vol.   L13.  A'o.  4 


which  allow  of  exact  determinations.     Those  methods, 

which  are  kept  secret,  differ  in  many  important  points 
from  those  which  have  been  used  elsewhere.  No  equi- 
potential  lines  are  determined,  as  in  the  well-known 
method  of  Schlumberger,  but  the  differences  in  the 
underground  conductivity  are  ascertained  at  regular 
distances.  The  result  is  a  map  similar  to  a  magneto- 
metric  map.  Where  indications  of  the  existence  of  ore- 
bodies  have  been  revealed  by  these  methods,  the  in- 
vestigation is  continued  with  the  aid  of  diamond  drill- 
ing and  regular  prospecting  by  mining.  These  en- 
rs  to  discover  new  ores  have  been  in  part  success- 
ful, several  orebodies,  one  of  them  very  valuable,  having 
been  found,  and  there  is  hope  of  further  discoveries, 
which  may  change  Finland  to  a  mining  country.  Ex- 
perience denoting  the  most  successful  way  of  pros- 
pecting is  thus  different  in  Finland  from  what  it  has 
been  in  many  other  countries. 

Scientific  Mkthods  Disclosim;  Mineral  Deposits 

In  his  important  work  on  international  mining  laws 
Theo  F.  Van  Wagenen  summarizes  the  American 
opinion  in  the  following  words :  "It  is  to  be  remembered 
that  everywhere  in  the  world  the  mining  industry  began 
either  with  discoveries  resulting  from  the  conscious  and 
intelligent  efforts  of  laboring  men.  or  by  accident.  There 
are  no  records  of  mines  found  by  scientists  or  profes- 
sional men  of  any  kind." 

In  Finland,  on  the  contrary,  all  discoveries  of  new  ore- 
bodies  made  during  the  last  few  decades  have  been  made 
by  professional  men  employing  scientific  methods,  and  it 
is  regarded  as  proved  that  such  research  possesses  suc- 
il  possibilities  where  even  the  most  intelligent 
prospector  of  the  laboring  classes  would  fail  completely. 
Scientific  prospecting  is  no  more  merely  a  theory;  it  may 
be  confidently  said  to  be  a  proved  success. 

Along  the  southern  shore  of  Finland  stretches  a  zone 
of  rocks  some  of  which  certainly  correspond  geologically 
to  the  iron-bearing  "leptitic"  rocks  of  Middle  Sweden. 
Also,  in  Finland  those  "leptites"  contain  intercalated 
layers  of  magnetite,  but  these  orebodies  are  generally 
small  and  much  mixed  up  with  the  Archaean  granites, 
which  in  this  region  intimately  penetrate  all  the  older 
rocks.  Some  ore  from  these  small  orebodies  was  used, 
when  labor  was  cheap,  by  the  Finnish  iron  works,  but 
most  of  them  have  had  recourse  to  magnetite  imported 
from  Sweden.  Finnish  lake  and  bog  ore  may  also  be 
used.  It  occurs  at  the  bottom  of  many  lakes  in  abundant 
quantities,  mainly  where  there  are  deposits  of  glacial 
sand  from  which  the  iron  constituents  have  been 
leached  out  by  water  containing  humic  acids. 

Iron  Ores  Located  With  Magnetic  Compass 
On  the  island  Jussaro,  west  of  Helsingfors,  magnetite 
forms  a  large  orebody  two  miles  long,  as  has  been  indi- 
cated by  magnetometric  surveying,  but  the  ore  contains 
on  the  average  only  25  to  29  per  cent  iron,  but  some- 
times runs  as  high  as  30  to  35  per  cent.  Some  of  the 
iron  is  in  the  form  of  a  ferrous  silicate.  Moreover,  the 
greatest  part  of  the  orebody  lies  under  the  surface  of 
the  sea,  and  the  main  shaft  is  situated  on  a  small 
island.  Despite  these  difficulties  endeavors  have  been 
made,  and  are  still  continued,  to  use  that  ore  with 
magnetic  concentration.  Over  wide  areas  of  the  sur- 
rounding sea  the  compass  is  disturbed  by  the  influence 
of  these  iron  ores,  a  phenomenon  that  has  caused  mam- 


shipwrecks.  These  iron  ores  of  southern  Finland  either 
occur  with  old  basic  eruptive  rocks  or  with  limestones 
intercalated  with  the  "leptites." 

A  titaniferous  iron  ore  of  another  type  occurs  at 
Valimaki,  on  the  northeastern  shore  of  Lake  Ladoga, 
near  the  Russian  boundary.  The  ore  is  a  magnetite 
concentration  in  a  gabbro,  and  the  richest  parts  of  it 
contain  only  23  per  cent  of  iron.  The  ore  has  been  con- 
centrated by  magnetic  separation,  yielding  a  product 
containing  only  0.01  per  cent  of  sulphur,  practically 
no  phosphorus,  and  4  to  5  per  cent  of  titanic  oxide. 

During  the  years  1896  to  1907,  about  100,000  tons  of 
concentrate  was  recovered,  together  with  some  lump  ore, 
products  which  were  smelted  in  a  blast  furnace  on  the 
Russian  side  of  the  boundary. 

Expectations  of  finding  in  Finnish  Lapland  iron  ore  of 
the  same  type  as  the  famous  orebodies  in  Sweden  have 
repeatedly  been  disappointed.  The  ore-bearing  rocks  of 
Swedish  Lapland  have  a  north-south  strike,  along  the 
boundary,  and  rocks  of  that  type  do  not  occur  on  the 
Finnish  side.  The  iron  ores  of  northern  Finland  are 
markedly  different  from  the  ores  of  Kiiruna  and  Gelli- 
vaara,  in  northern  Sweden. 

Magnetite  Found  in  Northern  Finland 
The  greatest  bodies  of  iron  ore  of  northern  Finland 
occur  in  the  Porkonen-Pahtavaara  area  in  Kittila, 
more  than  100  miles  from  the  nearest  station  of  the 
Finnish  railway  system  which  ends  at  Rovaniemi,  on 
the  Arctic  Circle.  If  a  railway  were  built  to  the  Arctic 
Ocean,  it  would  pass  at  a  distance  of  less  than  thirty 
miles  from  these  orebodies.  They  have  been  known  for 
nearly  a  century,  and  the  greater  part  of  them  were 
magnetometrically  surveyed  by  Dr  Makinen,  of  the 
Geological  Survey  of  Finland,  in  1920;  some  portions 
of  them  earlier  than  that  year.  The  ore  is  magnetite,  and 
forms  intercalations  in  a  quartzitic  schist.  It  has  much 
the  same  character  as  the  Keewatin  ore  of  Canada  and 
the  ore  of  South-Varanger,  in  northern  Norway,  near 
to  the  present  boundary,  of  which  it  may  possibly  be 
a  continuation. 

Those  parts  of  the  ore  of  Kittila  which  are  to  a  large 
extent  visible  at  the  surface  occupy  an  area  of  27.1  har, 
or  66.8  acres.  The  magnetometer  reveals  an  area  of  at 
least  36.5  har,  or  90  acres.  For  comparison,  it  may  be 
mentioned  that  the  Kiiruna-Luossavaara  area  of  Sweden 
measures  114  acres  and  that  of  Gellivaara  56  acres. 

The  dip  of  the  schists  in  which  the  Finnish  ores  are 
intercalated  is  predominantly  vertical,  and  the  beds  are 
much  tilted  and  contorted.  If  the  depth  is  assumed  to 
be  only  100  m.,  the  total  mass  of  the  orebody  is  at  least 
150,000,000  to  200,000,000  tons.  The  ore  is  everywhere 
amenable  to  concentration,  most  of  it  containing  about 
40  per  cent  iron,  0.15  to  0.5  per  cent  phosphorus  and 
0.034  to  0.067  per  cent  sulphur.  The  magnetite  is  finely 
divided,  which  makes  separation  difficult.  The  ore  field 
is  largely  owned  by  private  persons,  though  a  part  of 
it  is  the  property  of  the  state. 

One  Deposit  Known  for  a  Long  Time 
At  Kolari,  near  to  the  Swedish  boundary7,  there  is 
another  iron  orebody,  Juvakaisenmaa.  which  has  also 
been  known  for  about  three  centuries,  and  which  has 
been  recently  surveyed  magnetometrically  and  in  part 
also  investigated  by  the  aid  of  diamond  drilling.  The 
ore  is  intercalated  with  mica  schists,  and  has  been  fol- 
lowed to  a  length  of  aoout  one  English  mile.     The  best 
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pari  of  the  ore.  which  lias  an  iron  c enl  of  abou 

per  cent,  lias  a  thickness  of  6  to  10  ft.,  and  the  whole 
ore  zone,  which  averages  about    10  pel 
double  this  thickness.     The  ore  does  nol  contain  more 
than  0.01  to  0.09  per  cent   phosphorus,  bul   carries  a 
rather  considerable  amount  of  sulphur,  because  p 

iresent.  Good  limestone  and  quarts  occur  in  the 
neighborhood.  This  orebody  is  more  than  100  miles 
distant  from  the  nearest  railway,  bul  possiblj  one  will 
be  built  to  that  continuation  of  the  ore  which  has  been 
found  at  the  Swedish  side. 

In  Suojarvi,  in  southeastern  Finland,  OCCU 
hematite  4  to  5  ft.  thick  and  several  miles  long,  which 
are  intercalated  with  the  pre-Cambrian  dolomites  winch 
belong  to  the  Jatulian  formation.  A  lump 
extracted  with  an  average  content  of  50  per  cent  iron. 
This  ore  field,  which  is  situated  near  to  the  terminus 
of  a  railway  which  is  now  being  built,  will  probably 
eventually  become  of  much  importance.  Concentrating 
ore  certainly  occurs  in  several  places  in  the  quartzitic 
areas  of  eastern  and  northern  Finland. 

There  is  a  further  possibility,  if  the  pyritic  ores  of 
Finland  are  treated  by  the  chlorination  process,  or  by 
electrolytic  methods,  of  using  purple  ore  as  a  material 
for  producing  iron.  Because  of  the  short  transport. 
imported  Swedish  iron  ore  will  also  be  cheap.  In  the 
production  cost  of  the  pig  iron  imported  from  Sweden 
in  1918,  the  item  for  ore  formed  only  about  10  per  cent 
of  the  whole  cost,  and  as  charcoal  and  labor  are  cheaper 
in  Finland,  it  would  appear  to  be  advantageous  to  pro- 
duce steel  from  Swedish  ore. 

Electrical  Smelting  a  Possibility 

When  it  is  further  considered  that  Finland  po 
an  abundance  of  water  power  and  is  near  to  Russia, 
which  may  soon  again  be  a  good  market  for  industrial 
products,  the  possibility  of  an  iron  industry  on  a  larger 
scale  does  not  seem  remote.  In  fact,  it  is  entirely 
probable  that  electrical  smelting  may  soon  be  an  im- 
portant industry  in  Finland.  At  the  Imatra  rapids, 
which  belong  to  the  state,  nearly  200,000  hp.  are  avail- 
able and  will  probably  be  utilized  in  the  near  future,  and 
despite  the  increased  cost  of  construction,  it  is  expected 
that  electric  power  will  be  obtained  at  a  price  not 
higher  than  before  the  war. 

In  southern  Finland  a  prospect  of  nickeliferous 
pyrrhotite  has  been  found,  but  it  seems  to  be  of  no 
importance.  At  another  place,  however,  promising 
prospects  of  nickel  ore  exist,  although  nothing  definite 
can  be  said  about  them  at  present. 

Only  a  Few  Important  Deposits  of  Pyrite 
Pyritic  ores  are  rather  common  in  Finland,  although 
only  a  few  are  of  importance.  The  pyritic  copper  ore 
field  of  Orijarvi,  in  southern  Finland,  is  geologically 
analogous  to  the  famous  pyritic  copper  orebody  of 
Falun,  in  Sweden.  But  although  the  last  named  is 
one  of  the  largest  orebodies  of  this  type  existing,  hav- 
ing yielded  500,000  tons  of  copper,  15  tons  of  silver  and 
1.5  tons  of  gold,  the  Orijarvi  field,  which  has  been 
worked  since  1757,  has  not  produced  more  than  4,500 
tons  of  copper.  The  average  copper  content  of  all  the  ore 
mined  is  only  0.6  per  cent,  and  the  ore  is  found  with 
sphalerite.  Also,  some  gold,  connected  with  selenium. 
occurs  in  the  orebody.  Geologically,  the  ore  is  interest- 
ing, because  it  is,  as  has  been  shown  by  Dr.  Eskola. 
connected  with  cordierite-anthophyllite  rock,  often  rich 
in  quartz.    This  rock  has  been  formed  by  a  metasomatic 
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instances  in  connection  with  pyritic  ori 
yarded  :i-  an  important  indicator  when 
such  ores  iii  the  Archaean  of  Fenno-Scandia. 

The   Pitkaranta  ore  field,  on  the  •th< 

of  Lake   Ladoga,  is  geologically   extremely 

although  I  hi 
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i  i    tons  of  silvei       Thi    mai  on   ore  of   Pitka- 

ranta.   which    forms    the    main    par*    of    the 

has  also  bei  [uani  itj  of  probable  ore 

to  be  at  least  12,000,000  tons,  but  the  iron  ore  is  much 
mixed  up  with  copper  pj  rites  and  sphalerite.  It  is  prob- 
ablj    a   unique    instance    that    the    same    mine    is   able  to 


TRACING  A  BOULDER  OF  ORE     TO  ITS  ORIGIN,  SHOWING 
WHERE    THE    FIRST     BOULDER    OF    ORE    FROM 
OUTOKUMPL'  WAS  FOUND  AND  THE  DIREC- 
TION IN  WHICH  IT  TRAVELED 

produce  copper,  zinc,  silver,  lead,  tin,  and  iron  ore.  All 
these  different  ores  occur  within  narrow  zones  of  crys- 
talline limestone,  which  form  the  layers  of  the  Ladogian 
system,  next  to  its  base  of  granitic  gneisses,  but  the 
mineralization  occurs  only  near  the  contacts  of  a  late 
pre-Cambrian  granite,  from  which  gases  and  solutions 
have  emanated,  causing  the  formation  of  the  ores.  This 
typical  example  of  the  contact  action  of  a  granite  has 
been  well  known  through  the  detailed  description  of 
O.  Triistedt.  At  Kelivaara,  about  1.5  miles  north  of 
Pitkaranta,  a  similar  orebody  consisting  of  magnetite 
has  been  discovered  by  Mr.  Triistedt. 

Copper  Deposit  Located 

Of  markedly  different  character  is  the  copper  ore  of 
Outokumpu,  in  Kuusjarvi,  which  was  discovered  in  1909. 
A  boulder  of  copper  ore  had  been  found  at  the  digging 
of  a  channel,  and  the  Geological  Survey  charged  O. 
Triistedt  to  trace  it  to-  its  origin.  The  neighboring 
regions  had  been  mapped,  and  quartzites  similar  to  that 
which  carried  the  ore  were  known  to  exist  only  in  few- 
places,    which   were    visited.      In    one    of   them,    thirty 
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miles  distant  from  where  the  boulder  was  discovered, 

Mr.  Trflstedt  found  an  area  overstrewn  with  boulders  of 

similar  ore.     The  outcrops  of  the  ore  were  hidden,  but 

with  the  aid  of  diamond  drilling  an  orebody  was  detected 

which  has  a  thickness  of  three  to  thirty  feet  and  a  length 

arty  two  miles.     The  ore  shoot   follows  a  fissured 

in  the  quartxite  dipping  50  deg.  south,  and  plunges 

to  the  west     It  i-  divided  by  a  great  fault,  but  other- 

egular  as  a  coal  seam.    The  cop- 

'iitent  is  4  t.>  6  per  cent,  with  1.15  per  cent 

r  cent    sulphur   and   small   amounts   of   silver    and 

At    a   depth   of   600   ft.    it    has    -till  a   maximum 

thickness  of  2S  ft.,  and  the  ore  in  sight   is  estimated  to 

-  100     'us,  and  the  probable  ore  is  50  per 

cent  or  100  per  cent  more. 

The  ore  occurs  with  a  serpentini  ed  peridotite,  but  it 
is  also  cut  by  pegmatitic  veins  which  have  been  brec- 
;  and  cemented  by  ore,  and  it  is  still  an  open 
question  whether  the  basic  rink-  or  the  granite  has 
carried  the  ore.  In  every  occurrence  a  part  of  the  ore 
has  been  dissolved  and  redeposited  at  the  time  of  the 
intrusion  of  the  granite. 

Copper  Production  Noi  Large 

Although  this  big  ore  deposit  has  good  communica- 
.  lying  near  to  Lake  Saima.  which  is  connected  with 
the  sea.  and  a  railway  having  been  built  to  the  nearest 
harbor,  the  production  of  copper  has  thus  far  been  incon- 
siderable. Half  of  the  mine  belongs  to  the  state  as 
its  discoverer,  and  another  half  to  a  wealthy  firm  in 
Wibcrg.  owner  of  the  ground  where  the  ore  was  found. 
The  ore  has  been  treated  by  an  electrical  process 
invented  by  Mr.  Hybinette.  the  nickel  and  copper  metal- 
lurgist, who  also  leased  the  mine  for  a  time.  The 
copper    works    are    now    again    run    by    the    owners. 


COPPER  PLANT  AT  "I  TOKUMPU    1'SING  THE 
HYBINETTE  PROCESS 

War  and  want  of  capital  have  thus  far  hampered  the 
development  of  the  copper  industry  in  that  district,  but 
there  is  no  doubt  that  this  great  ore  deposit,  which 
is  capable  of  a  yearly  production  of  at  least  6,000  tons, 
will  be  in  the  future  an  important  source  of  revenue 
to  Finland.  Reporting  on  the  mine  in  a  professional 
capacity,  Prof.  J.  H.  L.  Vogt  has  said  that  he  is  con- 
fident that  this  property  alone  will  reimburse  to  the 
government  all  the  expenditures  of  the  Geological  Sur- 
vey of  Finland.  The  bureau  will  thus  prove  to  be  a 
directly  paying  enterprise.  It  seems  not  unlikely  that 
more  orebodies  of  the  same  character  may  be  found. 
In  the  same  zone  of  rocks  where  these  pyritic  ores 
occur,  small  deposits  of  pyritic  ores  of  a  less  reliable 
character  are  often  found  in  the  metamorphic  basic 
Some  of  them,  occurring  in  veins  sharply  cut- 
ting the  main  rock  with  a  filling  of  calcite  or  quartz. 
may  occasionally  carry-  copper  pyrite,  but  they  are 
always  irregular,   and  others  forming  small   indefinite 


seams  in  the  basic  rocks  are  only  prospects  of  a  wildcat 
character. 

Deposits  of  iron  pyrites  occur  at  several  places  in 
eastern  Finland.  The  most  important  is  that  of 
Otravaara,  twenty  miles  from  the  railway  between 
Sordavala  and  Joensuu.  The  ore  has  a  thickness  of  20 
ft.  and  is  of  fair  degree  of  purity,  with  40  to  47  percent 
sulphur.  Another  deposit  of  pyritic  ore  is  that  of 
Tipasjarvi,  oast  of  Kajana,  and  of  Jalonvaara,  in  Suis- 
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SPREADING  OF  THE   ERRATIC   BOULDER   FROM  THE 
DEPOSIT  OF  IRON'  PYRITE  AT  JALONVAARA 

tamo,  north  of  Lake  Ladoga.  The  last  mentioned  was 
discovered  in  1920  by  Dr.  P.  Eskola,  in  charge  of  the 
Geological  Survey,  and  lies  at  a  distance  only  eight 
miles  from  the  nearest  railway.  The  map  shows  the 
spreading  of  the  erratic  boulders  from  this  ore  de- 
posit, indicating  that  it  has  a  much  greater  length  than 
the  portion  which  the  diamond  drilling  has  hitherto 
detected.  It  is  probable  that  these  iron  pyrite  deposits, 
together  with  the  ore  of  Outokumpu,  will  fill  the  sul- 
phur requirements  of  the  Finnish  pulp  and  paper  indus- 
try, as  well  as  those  of  the  chemical  industry,  so  that 
no  imports  of  sulphur  or  pyrite  will  be  necessary.  None 
of  these  deposits  of  iron  pyrite  is  situated  favorably 
for  export. 

In  the  Petsamo  (Petchenga)  area,  at  the  coast  of 
the  Arctic  Ocean,  a  territory  Finland  acquired  when 
concluding  peace  with  Soviet  Russia,  veins  of  galena 
occur,  some  of  which  have  a  thickness  of  several  inches. 
They  are  often  well  mineralized  and  contain  some 
sphalerite.  The  galena  is  in  part  argentiferous.  The 
gangue  consists  of  quartz  or  calcite.  Various  competent 
authorities  have  given  favorable  reports  on  these  veins, 
but  thus  far  only  research  pits  have  been  opened. 

Lead  Ore  Found,  but  of  Small  Importance 

In  Finland  proper  some  galena  has  been  mined  at 
Pitkaranta  and  Orijarvi,  where  the  probable  quantity  of 
the  remaining  ore  has  been  estimated  to  be  400,000  tons. 
A  few  miles  from  the  latter  mentioned  mine  there  is 
a  quartz  vein  containing  a  low  percentage  of  lead,  to- 
gether with  some  gold.  It  was  worked  during  the  war. 
but  is  now  lying  idle.  Also,  in  the  "rapakivi"  granites 
of  Finland  narrow  veins  of  galena  occur,  but  they 
possess  no  economic  importance. 

In  1836.  a  boulder  of  dolomite  containing  native  gold 
was  found  near  Kemi,  at  the  northern  end  of  the  Gulf 
of  Bothnia.  Despite  long-continued  and  reiterated 
research,  it  has  not  been  possible  to  trace  its  origiti. 
In  1860,  however,  placer  gold  was  found  at  the  River 
Ivalojoki.  in  northern  Lapland,  southwest  of  Lake 
Enare.  Since  that  time  gold  has  been  won  in  Fin- 
land mainly  from  gravel  beds  in  the  narrow  valley 
of    the    River    Ivalajoki    and    its    tributaries    which 
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were  rich  in  water  at  the  close  of  the  Glacial  Period. 
and  also  from  fissures  in  the  underlying  bedrock,  which 
is  hard  and  unweathered.  At  the  beginning  of  opera- 
tions hundreds  of  men  worked  there  every  summer,  but 
now  the  work  is  inconsequential.  Altogether,  gold  to  a 
value  of  about  $300,000  has  been  won  during  half  a 
century. 

Gold  Placers  Being  Worked 

A  great  part  of  the  placer  gold  is  rather  coarse,  and 
it  is  probable  that  most  of  the  finer  gold  particles  have 
accumulated  below  the  eastern  end  of  the  present  narrow 
river  valley,  where  there  are  large  deposits  of  river  sand 
laid  down  during  the  Glacial  Epoch.  As  the  course  of 
the  glacial  river  has  probably  changed  often,  and  as  the 
underlying  bedrock  has  a  rugged  surface,  it  will  be  diffi- 
cult to  find  out  where  richer  deposits  may  possibly  have 
accumulated,  and.  if  they  are  found,  to  work  them  with 
the  aid  of  dredges  or  other  machinery.  Attempts  have 
been  made  to  win  the  gold  from  the  deepest  parts  of 
the  present  river  bottom,  but  great  difficulty  is  caused 
by  the  rugged  character  of  the  surface  of  the  crystal- 
line rocks. 

In  some  of  the  small  tributaries  of  the  Ivalo  River 
the  gold  is  coarse  and  very  little  waterworn.  forming 
beautiful  feather-like  crystals,  often  combined  with 
quartz  and  limonite.  However,  it  was  only  in  1900  that 
a  Finnish  miner,  who  had  returned  from  the  United 
States,  succeeded  in  finding  gold  in  a  vein  of  quartz 
and  limonite.  in  which  the  ore  occurred  as  feathery 
crystals  similar  to  those  occurring  in  the  gravel  of  the 
river  in  the  neighborhood.  He  started  his  work  at 
the  contact  of  a  dike  of  syenite  cutting  pegmatitic 
quartz.     The  gold-bearing  veins  occurring  occasionally 


at  the  same  place  were  intermediate  in  age.  It  is 
probable  that  the  ore  formed  a  small  although  rich 
pocket  in  the  vein,  but  deeper  below  in  the  same  brec- 
ciated  zone  the  contents  were  low. 

During  the  following  years  effective  prospecting  was 
done  by  several  concerns,  and  a  great  number  of  veins 
were  found,  consisting  in  their  upper  part  mainly  of 
limonite  and  blue  quartz.  There  were  many  signs  of 
weathering  of  the  upper  portions  of  the  veins  and  re- 
deposition  of  the  gangue  minerals  of  the  neighboring 
country  rock,  and  as  it  was  thought  that  the  limonite 
portions  were  the  gossan  of  pyritic  veins,  it  was  held 
probable  that  there  might  be  a  zone  of  secondary  enrich- 
ment deeper  below.  But  at  a  depth  of  a  hundred  feet  or 
less  the  vein  filling  was  found  to  consist  only  of  calcite. 
dolomite,  siderite.  and  quartz,  with  only  small  amounts 
of  pyrite.  If  there  has  been  a  secondary  enrichment, 
which  is  possible,  it  has  probably  occurred  mainly  during 
the  weathering  of  those  portions  of  the  veins  which  are 
now  almost  completely  destroyed.  All  the  veins  hither- 
to examined  were  extremely  poor,  and  generally  carried 
only  traces  of  gold.  Also,  if  richer  pockets  were  found. 
it  is  probable  that  most  of  the  veins  are  not  workable. 

Rare  Metals  and  Xon-Metallics  Represented 
Platinum  and  iridium  have  been  found  in  small  quan- 
tities together  with  the  placer  gold  of  Lapland.  They 
are  thought  to  be  derived  from  the  same  veins  as  the 
gold,  but  it  seems  more  likely  that  they  originally 
occurred  in  peridotitic  rocks  which  are  not  uncommon 
in  the  region. 

Molybdenite  occasionally  occurs  in  granite  veins  in 
Finland,  usually  in  small  quantities.  They  have  been 
worked  at  only  one  place.  Matasvaara.  in  eastern  Fin- 
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land,  north  of  Joensuu.    Radio-active  minerals  have  boon 
four.  near  Lake  Ladoga,  but  thus  far 

thoy  ha  en  worked  on  a  commercial  scale. 

...  metamorphic  peridotites  are  known 

which  contain  amphibolitic  asbestos.     The  mineral   is 

rather  brittle,   is  difficult  to  separate   from   the  other 

-  not  form  veins,  but   is  dissemi- 

I  through  tho  whole  rook  mass.     It   .nay  easily  be 

won  in  great  quantil  ■ 

aphite  has  been  found  at  several  places,  usual 
layers   in  schists,  or  disseminated  between  their  min- 

■   important  occurrences  arc  in  1 
and  .  i  V.  Grant,  All.,  which  has  built  a 

■  titration  plant. 

.urs  at  a  few  places,  bu1   is  not  entirely  pure 
and  has  thus  tar  not  been  used. 

Feldspar  and  quartz  have  been  won  from  pegmatitic 
veins,  but  good  feldspar  veins  are  more  rare  than  might 
nticipated    in    a    country    consisting    mainly    of 
granites.     No  first-class  mica   has   been  found.     .Mica 
grinding  might  be  won.  but  not  in  great  quantities. 
Crystalline  limestone  occurs  in  several  places  in  north- 
western  Finland   in  great  quantities  and  good  quality, 
and    has    been    used    also    for    producing    a    cement    of 
superior  quality. 

Volatilization  Experiments  on  Low-Grade 
And  Complex  Ores 

The  application  of  the  chloride-volatilization  process 
to  the  recovery  of  metals  in  low-grade  and  complex 
continues  to  be  one  of  the  major  problems  being 
studied  at  the  Intermountain  Experiment  Station  of  the 
U.  S.  Bureau  of  Mines  at  Salt  Lake  City.  Utah  The 
process  consists  of  crushing  to  the  proper  fineness; 
mixing  with  chloridizing  agents,  such  as  sodium  and 
calcium  chloride,  alone  or  with  other  reagents;  fur- 
nacing  at  elevated  temperatures  to  effect  chloridization 
and  volatilization  of  the  metal  chlorides  formed,  and 
treatment  of  the  volatilized  chlorides  to  obtain  the 
valuable  metals  in  salable  form.  Electrical  precipita- 
tion is  considered  the  most  feasible  way  of  collecting 
the  volatilized  fume. 

The  station  maintains  a  semi-commercial  plant  that 
includes  a  large  rotary  kiln  of  the  cement  type,  a  Wedge 
roasting  furnace,  and  two  electrical  precipitators,  each 
with  a  capacity  of  1.500  cu.ft.  of  gas  per  minute.  The 
n's  plant  also  includes  a  small  rotary  kiln  in  which 
preliminary  testing  is  conducted  before  testing  in  the 
large  kiln.  A  new  type  of  furnace,  in  which  the  ore 
charge  is  introduced  at  the  fire  end,  has  been  con- 
structed. Results  indicate  that  better  extractions  can 
be  obtained  than   in  other  types  of  furnaces  tried. 

The  treatment  of  the  collected  fume  continues  most 
important,  as  the  fume  from  each  ore  is  a  problem  in 
itself.  A  laboratory-size  reverberatory  furnace  for  the 
reduction  of  lead  and  copper  chloride  fumes  has  been 
constructed  to  determine  whether  continous  feed  can 
be  employed  without  excessive  loss  by  volatilization. 
During  test  runs,  by  the  use  of  this  furnace  careful 
control  of  the  temperatures,  keeping  them  below  1,150 
deg.  F.,  eliminated  much  of  the  loss  by  volatilization. 
Investigations  were  made  to  determine  the  feasibility 
of  introducing  the  metallic  chloride  fumes  through  the 
side  of  the  furnace  underneath  the  surface  of  the  slag. 
and  these  experiments  proved  to  be  successful.  The 
small-scale  laboratory  experiments  indicate  practically 
a  complete  reduction  of  lead  and  copper  fumes. 


The  volatilization  process  is  best  suited  for  low-grade 
oxidized  ores  of  copper,  lead,  silver,  and  zinc,  and  also 
for  the  more  complex  oxidized  ores  of  these  metals. 
Practically  complete  extractions  of  lead  and  copper  have 
been  obtained,  and  the  extraction  of  silver  has  been  from 
50  to  90  per  cent.  Copper  ore  carrying  copper  mainly 
in  the  form  of  chrysocolla  is  difficult  to  volatilize.  The 
volatilization  process  seems  to  be  particularly  adapted 
to  separating  lead  and  silver  from  zinc  in  oxidized  ores. 
The  work  is  being  conducted  by  Thomas  Varley,  metal- 
lurgist, and  E.  P.  Barrett,  metallurgical  chemist,  for 
the  Bureau  of  Mines,  and  C.  C.  Stevenson  and  Virgil 
Miller,  if  the  research  department  of  the  University  of 
Utah. 

Studies  in  the  chemistry  of  the  volatilization  process 
have  been  made  by  C.  M.  Bouton,  physical  chemist,  to 
determine  the  chemical  reactions  involved  and  the  vapor 
pressure  of  sodium  chloride. 

Experimental  work  in  co-operation  with  the  Ontario 
Silver  Mining  Co.,  of  Park  City,  Utah,  on  low-grade 
complex  ore  carrying  silver,  lead,  and  zinc,  is  also  being 
continued  by  the  Bureau  of  -Mines.  Practically  a  com- 
plete extraction  of  the  silver  and  lead  has  been  obtained. 
Experimental  work  was  carried  on  with  the  Yellow- 
Pine  Mining  Co.  at  its  fifty-ton  plant  in  Goodsprings, 
Nev.,  but  was  discontinued  on  account  of  a  temporal) 
closing  of  the  plant.  As  this  was  the  first  attempt  of 
the  Bureau  to  employ  the  volatilization  process  on  a 
commercial  scale,  valuable  data  were  obtained. 

In  tests  conducted  in  co-operation  with  M.  P.  Kirk, 
at  a  plant  in  Harbor  City,  Cal.,  a  high-grade  zinc  oxide 
has  been  made  direct  from  zinc-carbonate  ore.  Volatili- 
zation tests  of  ores  carrying  less  than  one-half  of  1  per 
cent  lead  gave  complete  volatilization  of  the  lead.  The 
experiments  were  successful,  and  Mr.  Kirk  plans  to 
erect  a  larger  and  more  complete  plant  at  or  near  Harbor 
City,  where  volatilization  will  be  employed  on  a  commer- 
cial scale.  Many  other  volatilization  experiments  have 
been  conducted  with  various  mining  companies  on  differ- 
ent types  of  ores,  to  ascertain  whether  the  volatilization 
process  could  be  used.  A  bulletin  covering  the  volatiliza- 
tion process  in  detail  is  in  course  of  publication. 


Willow  Creek  District  Examined 
By  Bureau  of  Mines 
The  Federal  Mine  Inspector  for  Alaska,  whose  work 
comes  within  the  supervision  of  the  U.  S.  Bureau  of 
Mines,  recently  made  an  investigation  of  the  Willow- 
Creek  mining  district  in  that  territory.  This  district 
has  every  indication  of  being  a  fairly  active  one  in 
the  near  future.  All  veins  that  have  been  seen  so  far  are 
true  fissure  veins,  carrying  free  gold.  The  veins  vary 
from  a  few  inches  to  several  feet  thick  and  carry  gold 
values  from  $5  to  $200  per  ton.  The  average  value 
of  the  ore  now  worked  is  about  $50  per  ton.  This 
district  is  about  twenty-five  miles  north  of  the  town 
of  Wasilla,  on  the  Government  railroad. 


Notes  on  Lead-Bullion  Refining — 
A  Correction 
In  the  article  "Notes  on  Lead-Bullion  Refining"  which 
appeared  in  the  issue  of  Dec.  17,  1921,  under  the  caption 
"Reverberatory  Byproduct  Furnace,"  is  the  statement: 
"These  two  methods  give  silver  which  is  free  from 
antimonial  slag."  It  should  read:  "These  two  methods 
trive  silver-free  antimonial  slag." 
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The  Burden  of  Mine  Taxation— Its  Special  Problems 

Necessity  for  Reduction  of  Governmental  Expenditures,  for  the  Right  Popular 
Understanding  of  the  Status  of  the  Mining  Industry,  and  for  a  Fair  Apporininnn  n1 
Of  Annual  Tax  Assessments  Between  Mines  and  Other  Industrial  Developments 


B"s   Henri 

TAXATION'  now  imposes  an  unusually  heavy 
harden  on  the  mining  industry;  first,  because 
there  is  a  great  common  load  of  taxation  which 
must  be  borne  by  industrj  toda;  bj  the  mines,  as 
well  as  by  all  other  industries  of  the  country;  and, 
second,  because  there  are  certain  conditions  peculiar 
to  mines  which  vitally  affect  the  taxes  which  the  min- 
ing industry  must  pay. 

The  first  of  conditions  noted  is  really  the  more  im 
portant.  If  the  aggregate  amount  to  be  raised  by 
taxation  is  small,  it  should  not  fall  with  burdensome 
force  upon  any  one  industry.  One  may  pay  slightly 
more,  and  another  slightly  less,  than  its  fair  share 
of  government  expenditures.  Furthermore,  if  there  do 
prove  to  he  inequities,  it  is  a  relatively  simple  matter 
to  work  out  such  modifications  and  changes  as  may 
be  necessary  to  give  each  taxpayer  a  fair  measure  of 
relief.  If,  however,  the  amount  to  be  raised  by  taxa- 
tion is  so  large  that  it  cannot  help  but  be  a  burden 
on  all  industry,  the  various  differences  which  were 
formerly  negligible  become  matters  of  vital  importance, 
and  the  greater  the  amount  to  be  raised  by  taxation, 
the  harder  is  it  to  make  the  readjustment  to  give 
proper  relief  from  an  unfair  or  inequitable  impost. 

The  Common  Tax  Burden 

The  common  burden  on  industry  arises  from  certain 
fundamental  sources : 

1.       DEVELOPMENT  AND  GROWTH  OF  GOVERNMENT 
EXPENDITURES 

(a)  Federal  Expenditures — The  dominating  feature 
of  Federal  expenditure  is,  of  course,  payment  for  the 
Great  War.  The  interest  on  our  war  debt  amounts 
each  year  to  more  than  our  annual  pre-war  Federal 
budget,  and  the  principal  must  sooner  or  later  be  paid 
off  through  taxation.  Furthermore,  we  .are  still  hav- 
ing to  pay.  year  by  year,  a  great  amount  to  clear  up 
obligations  and  commitments  which  arose  from  the 
war,  and  to  maintain  an  organization  to  consider  and 
handle  these  post-war  settlements.  This  accounts  for 
a  large  part  of  our  increased  burden  of  Federal  taxa- 
tion. Our  debt  expenditures  must  continue  for  years, 
but  we  should  be  able  materially  to  reduce  Federal 
expenditures  by  elimination  of  those  which  are  now 
being  made  to  clear  up  the  war  situation. 

There  are,  however,  three  other  important  features 
of  increased  Federal  expenditure.  One  is  that  the 
entire  Government  organization  was  geared  to  a  war 
basis.  In  war  matters  the  important  purpose  was  that 
of  .accomplishment,  almost  regardless  of  expense,  and 
it  was  unavoidable  that  something  of  this  same  spirit 
should  be  applied  to  the  peace-time  departments.  This 
is  not  surprising,  as  much  this  same  condition  existed 
in  the  industrial  concerns  of  the  country.  It  is  not 
an  .eagy,  matter,  and  it  is  going  to  take  time,  for  the 

Of  Loomis,  Suffern  &  Fernald,  New  York. 


B.  Fernai  d 

i 

Govi  ck  to  a  normal  basis.    Real  i 

for  the  accomplishment  oi  this  important  ob 

being  made  in  Washingtoi   and    hould  ultimately  result. 

und(  r  the  present    Federal   budj  i 

economical  and  businessliki  ration  of  Govern 

merit  affairs  than  the  countrj  po 

daj  s. 

Another   and    perhaps    mure    serious    feature    i 
continually     increasing    extent     to    which    the     Federal 
Government  is  being  urged  to  take  over  or  to  assist   in 
what  were  formerly  regarded  as  purely  .Mate  actit 
If   this   merely   involved   that    expenditures   heretofore 
made  by  the  states  were  in  the  future  to  be  made  from 
the  Federal  treasury  it  would  not  denote  any  in<  i 
in  the  aggregate  tax   burden  of  the  country,  but  the 
usual  tendency  of,  and  in  many  cases  the  arguments 
for,    the    Federal    expenditure    is    to    have    the    state 
make   greater   expenditures    for    these    same   purp 
The  additional  amounts  which  must  be  raised  by  the 
Federal    Government    do    not.    therefore,    serve   to    de- 
crease,   but    rather   operate   to    increase,    the   amounts 
which  must  be  raised  by  the  states.     This  statement 
may  properly  be  made  without  implication  of  criticism 
of  the  merit  of  the  expenditures. 

Perhaps  with  the  increasing  population  and  develop- 
ment of  the  country  it  is  necessary  that  both  Federal 
and  state  expenditures  for  many  of  these  purposes 
should  be  augmented,  and  if  such  increase  were  only 
proportionate  to  the  expansion  in  wealth  of  the  country, 
it  would  not  necessarily  involve  an  addition  to  the  tax 
burden.  The  tendency  in  recent  years,  however,  has 
been  for  these  expenditures  to  grow  much  more  rapidly 
than  the  increase  in  wealth,  as  is  evidenced  by  the 
continually  advancing  tax  rates.  Perhaps  it  is  un- 
avoidable that  there  should  be  this  enlargement  in 
both  Federal  and  state  expenditures  and  that  they 
should  expand  much  more  rapidly  than  does  our  national 
wealth.  If  so,  we  must  count  on  a  continually  increas- 
ing tax  burden  upon  industry,  at  least  until  we  reach 
what  might  be  termed  the  "point  of  saturation."  This 
is  a  rather  pessimistic  assumption,  because  it  would 
lead  to  the  conclusion  that  the  growth  and  development 
of  the  country  would  produce  a  constantly  increasing 
tax  burden  until  that  burden  became  so  oppressive  as 
to  check  and  retard  further  development. 

A  third  feature,  and  one  similar  to  that  just  men- 
tioned, is  the  constant  demand  that  the  Government 
should  assume  entirely  new  functions  or  should  greatly 
expand  existing  activities.  Some  of  these  are  merely 
political  maneuvers,  with  little,  if  any,  justification. 
The  majority,  however,  have  some  merit.  Sometimes 
the  trouble  is  that,  to  accomplish  some  good  end,  an 
expensive,  elaborate  or  even  'impracticable  scheme  is 
devised  and  expenditures  are  authorized  under  the 
urge  of  enthusiasm  for  the  project  proposed.  Some- 
times the  purpose,  though  worthy  in  itself,  is  one 
which  is  really  not  a  proper  Federal  activity  but  should 
be  left  to  the  states,  to  the  municipalities,  or  to  private 
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enterprise.  Sometimes  the  project  possesses  some 
merit,  but  the  expenditure  required  is  all  out  of  pro- 
portion to  any  real  good  to  be  achieved.  In  almost 
every  instance  these  projects  will  have  the  support  of 
honest  and  enthusiastic  individuals  and  organiza- 
tions, and  the  pleas  o\  enthusiastic  men  and  women 
will  often  obtain  an  appropriation  regardless  of  expense 
actical  considerations. 

We  must  regain  out  inancial  values  which 

we  lost  in  the  period  of  inflated  values  and  vast  Gov- 
ernment expenditures,  unless  we  are  to  accept 
pessimistic  view  already  mentioned,  that  our  tax 
burden  must  continually  increase  and  bring  about  its 
own  natural  consequences.  This  conclusion  is  not  in- 
evitable, because  we  have  already  witnessed  some 
of  the  demand  for  a  reduction  in  Government  expendi- 
tures, and  if  there  is  a  general  realization  that  increased 
expenditures,  regardless  of  their  merit  or  importance, 
will  make  necessary  the  raising  of  still  greater 
amounts  by  taxation,  we  can  and  should  devise  a  check 
on  the  tendency  continually  to  add  new  activities  and 
pand  existing  activities  of  the  Government. 

State  Expenditures—Much  the  same  condition 
exists  with  respect  to  state  as  to  Federal  expenditures. 
The  states  have  not  had  to  raise  money  for  direct  war 
expenditures,  but  they  have  undertaken  many  addi- 
tional activities  on  account  of  the  war.  There  has 
also  been  created  a  loss  of  perspective  because  of  the 
vast  sums  that  the  Federal  Government  was  spending. 

A  similar  tendency  of  states  to  take  over  or  to  aid 
in  activities  which  had  previously  been  considered 
county  or  municipal  matters  is  to  be  noted.  There 
has  also  been  created  a  feeling  that  the  state  must 
spend  every  dollar  necessary  to  obtain  such  Federal 
aid  as  was  contingent  upon  state  expenditure,  often 
regardless  of  the  merit  of  the  project  and  often  care- 
less of  the  method  of  expenditures  and  neglectful  of 
the  results  to  be  achieved.  New  activities  have  been 
introduced  and  former  activities  expanded  in  much  the 
same  manner  as  for  the  Federal  Government.  The 
insistent  search  for  new  sources  of  revenue  and  the 
increased  tax  rates  in  practically  all  of  our  states 
show  how  far  the  state  expenditures  have  outstripped 
the  increase  in  their  wealth. 

(c)  County  and  Municipal  Expenditures — County 
and  municipal  governments  have  been  subject  to  similar 
pressure  to  increase  and  expand  their  activities,  and 
in  general  have  done  so  at  a  rapid  rate.  The  full  extent 
of  their  additional  activities  is  not  always  reflected  in 
the  increased  tax  rate,  because  of  the  extent  to  which 
they  have  been  able  to  transfer  their  former  functions. 
Such  a  transfer  does  not  usually  result  in  reduction  of 
local  taxation,  because  other  activities  absorb  the  ap- 
parent saving.  In  fact,  the  fundamental  motive  is 
generally  to  enable  the  towns  and  counties  to  have 
this  money  available  for  some  other  purpose  rather 
than  to  enable  them  to  effect  a  reduction  in  the  tax 
rate. 

There  exists,  apparently,  a  belief  that  the  local  tax- 
payer puts  up  the  money  for  town  and  county  expendi- 
tures, but  that  it  is  someone  else  who  pays  for  the 
expenditures  made  by  the  state.  It  is  true  that  the 
state  taxes  may  not  fall  with  the  same  force  on  local 
taxpayers  as  do  those  of  the  town  and  county,  and 
therefore  it  may  also  be  true  that  in  any  particular 
town  or  county  the  taxpayers  contribute  less  toward 
the  cost  of  certain  activities  if  these  are  conducted  by 


the  state  than  if  they  were  under  the  direction  of  the 
town  or  county.  An  increased  tax  burden  must,  how- 
ever, be  borne  somewhere  within  the  state.  Under 
some  conditions  the  larger  scale  of  operations  under 
state  administration  should  enable  them  to  be  conducted 
more  economically,  but  this  is  probably  offset  by  the 
greater  demands  for  such  expenditures  which  arise 
when  the  taxpayers  do  not  see  so  clearly  that  it  is 
their  own  mone.\  which  is  being  spent.  It  can  almost 
lie  accepted  as  an  axiom  that  the  closer  expenditures 
are  to  the  source  of  revenue,  the  more  closely  will 
the  taxpayers  watch  the  nature  and  result  of  the 
expenditures. 

This  matter  of  Government  expenditures  is  the 
fundamental  factor  in  the  tax  situation  today.  Were 
our  Government  expenditures  low,  there  should  be  no 
special  tax  burden  upon  the  mines.  If  we  could  go 
back  to  the  old  Federal  tax  of  1  per  cent  on  income, 
and  the  old  rates  and  assessments  for  local  taxes,  it 
would  not  be  a  matter  of  great  importance  whether 
or  not  mines  paid  slightly  more  or  less  than  their  fair 
share  of  the  general  tax  burden. 

2.      POPIHK   SENTIMENT  RFX5ARDING   TAXES 

A  real  problem  to  be  met  is  the  popular  sentiment 
that  industrial  corporations  represent  great  wealth, 
presenting  unlimited  tax  possibilities.  In  response  to 
popular  demand  a  shifting  of  the  tax  burden  has  been 
effected.  Step  by  step,  the  taxes  on  corporations  and 
wealthy  individuals  were  increased.  In  pre-war  days 
this  had  no  real  detrimental  effect  on  business,  because 
governmental  expenditures  were  not  so  large  and  the 
tax  rates,  as  we  now  realize,  were  low.  Even  as  late 
as  1916  the  Federal  income  tax  on  corporations  was 
only  2  per  cent  and  the  maximum  tax  rate  on  indi- 
viduals was  15  per  cent.  We  had  not  then  reached 
the  point  where  such  taxation  became  great  enough  to 
have  any  marked  influence  on  business  and  investment 
policies  and  decisions. 

In  as  complicated  a  financial  and  industrial  situation 
as  that  through  which  we  have  been  passing,  we  can- 
not attempt  to  define  the  exact  extent  to  which  business 
has  been  influenced  by  taxation.  We  know  it  has  been 
affected,  because  billions  of  dollars  in  taxes  cannot  be 
taken  from  the  profits  of  industry  without  having  an 
oppressive  effect.  We  also  know  that  business  managers 
and  large  investors  are  materially  influenced  as  to 
policy  and  decisions  by  the  tax  situation.  This  fact, 
however,  has  not  been  understood  or  appreciated  by 
the  popular  mind.  Political  agitators  can  enthuse  their 
audiences  more  on  a  text  of  "soak  the  corporations" 
than  economists  can  in  presenting  the  facts  to  show 
that  the  continually  increasing  volume  of  Government 
expenditures  is  a  burden  which  falls  not  alone  on  the 
wealth  of  industry,  but  which  affects  everyone  con- 
cerned with  its  processes  and  products.  This  psycho- 
logical factor  particularly  affects  the  mines,  which 
embody,  in  popular  conception,  emblems  of  great  spec- 
tacular wealth  and  therefore  easy  targets  for  taxation. 
The  ordinary  manufacturing  or  trading  business  does 
not  stand  out  with  the  glamour  which  attaches  to  the 
successful  mine.  One  of  the  greatest  problems  the 
mines  have  to  solve  is  how  to  meet  this  psychological 
factor  so  that  a  fair  hearing  and  just  decision  may- 
be accorded  their  tax  problems.  These  are  the  condi- 
tions which  give  rise  to  the  common  tax  on  industry, 
and  the  mining   industry   can   expect   no   material   re- 
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duction  in  the  tax  burden  which  it  must  carry  unless 
it  can  do  its  part  in  solving  these  fundamental  problems, 

Taxation  of  Mines 

The  various  forms  of  taxes  to  which  the  mines  are 
subject  each  presents  its  own  special  feature  of  the 
general  problem.  Bach  separate  mine  will  also  have 
some  problems  peculiar  to  itself.  One  of  the  gri 
difficulties  in  the  entire  tax  situation  is  the  question 
of  how  the  individual  mine  should  handle  its  affairs 
so  that  it  will  not  subject  itself  to  higher  taxes  than 
it  ought  equitably  to  be  required  to  pay. 

If  we  could  set  up  a  tax  bill  for  all  the  time  which 
has  been  given,  and  is  today  being  given,  by  mining 
companies  to  the  solving  of  the  problem  presented  bj 
the  Federal  tax  situation  alone,  the  result  would  amount 
to  an  astounding  total.  One  reason  for  this  has  been 
the  frequent  changes  in  our  taxing  laws.  Every  change 
in  basis  of  taxation  presents  a  new  problem  for  solu- 
tion, and  before  urging  any  such  change  we  ought 
carefully  to  consider  what  it  is  going  to  cost  the  busi- 
ness men  of  the  country  to  solve  the  new  problem  which 
will  thus  be  presented.  Considering  briefly  the  prin- 
cipal forms  of  taxation  applied  to  mines,  the  following 
may   be   mentioned   as   the   main   problems   presented: 

Federal  Income  Tax — So  far  as  mining  corporations 
are  concerned,  their  principal  problems  under  the 
Federal  income  tax  laws  relate  to  the  past  rather  than 
to  the  present  or  future.  Although  the  excess  profits 
tax  was  not  officially  repealed  until  1922,  there  are  only 
a  few  mines  that  have  any  cause  for  worry  regarding 
their  1921  taxes. 

Those  who  framed  the  new  Revenue  Law  have  tried 
to  be  fair  to  the  mining  corporations.  They,  as  other 
corporations,  are  subject  to  only  a  12}  per  cent  income 
tax.  Depletion  deductions  are  allowed  on  substantially 
the  same  basis  as  in  the  prior  law,  although  there  has 
been  included  the  relatively  minor  provision  that  deple- 
tion based  on  discovery  shall  not  exceed  the  year's 
income  from  the  property,  and  also  that  depletion  based 
on  discovery  value  is  not  to  give  rise  to  a  loss  to  be 
carried  forward  against  a  subsequent  year.  Xo  sub- 
stantial change  was  made  in  the  provisions  regarding 
depreciation,  obsolescence,  and  inventories.  Of  course. 
no  law  can  be  drafted  and  no  regulations  can  be  estab- 
lished by  the  department  which  will  not  weigh  heavily 
in  some  particular  applications,  but  it  seems  the 
manifest  intention  of  the  law  and  of  the  department 
that  mines  should  receive  fair  recognition  for  the 
wasting  of  their  assets  and  should  not  be  at  a  disad- 
vantage on  that  account  as  compared  with  the  other 
industries  of  the  country. 

From  the  standpoint  of  stockholders,  more  definite 
recognition  is  given  in  the  law  to  the  non-taxable 
character  of  distributions  which  come  from  the  pro- 
ceeds of  depletion,  although  the  law  is  made  even 
"lore  specific  that  such  distributions  can  be  made  only 
after  first  distributing  any  profits  accumulated  since 
March  1.  1913;  but  this  is  only  the  same  rule  which 
applies  to  dividends  by  any  corporations.  The  high 
surtax  rates  on  individuals  will  have  some  detrimental 
effect  on  mining,  as  on  other  industrial  investments, 
because  it  is  so  manifestly  to  the  advantage  of  indi- 
viduals with  large  incomes  to  place  their  funds  in 
tax-exempt  securities.  On  the  other  hand,  the  provi- 
sions for  a  reduced  tax  on  "capital  gains"  is  a  distinct 
benefit  and  should  generally  remedy  the  situation 
where  the  sale  of  stock  ownership  of  a  mining  property 


w;i^    prevented    becau   • 

seller   would    have    to    pa]    •  h/.ed. 

An  important  provii  new  law  is  that  which 

allows  losses  in  one  year  fo  bi  deducted  from  taxable 
income  of  the  succeeding  yeai  This  i>  particular^ 
important   to  mining  comj 

"rich    or   poor"    business      The   wording   >>t    the   law 
giving  this  relief  is   rather  complicated  and   perhaps 
subject    to    some   criticism    of    the    way    in    which 
matter  is  worked  out,  but,  after  all,  the  fact  of  pi 
importance  is  that   corporations   are  given   tins   relief, 
and  for  mining  companies  that  depletioi 
or  value  at   .March    l.   1918,   is  definitely  recognized  a- 
a  deduction  in  computing  such  a  loss,  although  deple- 
tion based  on  an   increased  discovery  value  is  excluded. 
This  allowance  to  the  corporation  does  not  give  relief 
to   mining    stockholders,    and    they    will,   therefore,    be 
subject,  as  in  the  past,  to  assuming,  perhaps,  a  high 
tax    rate    in    years    of   large   dividends,    with    no   com- 
pensating factor  for  those  years  in  which  no  dividends 
may  be  received. 

The  old  problems  raised  by  the  1917  and  1918  laws 
are  not  yet  settled,  and  for  some  time  will  probably 
be  the  largest  Federal  income  tax  problems  which 
mining  companies  have  to  resolve.  Most  of  the  ques- 
tions which  can  arise  seem,  however,  to  have  been  well 
covered  by  the  Treasury  Department,  and  fortunately 
there  is  evidence  of  a  definite  intention  on  the  part 
of  the  department  to  accord  to  future  cases  any  rights 
which  have  been  established  in  cases  already  settled. 
It  is  needless  to  say  that  there  can  be  no  fair  and 
just  settlement  of  mining  tax  issues  under  the  excess 
profits  tax  law,  because  the  provisions  of  invested 
capital  were  essentially  unfair  to  the  mining  industry. 
Each  mine  will  have  its  own  problems  in  this  regard. 
but  these  are  problems  of  the  past,  which,  when  once 
settled,  we  can  believe  will  never  recur. 

Federal  Capital  Stock  Tax- — The  capital  stock  tax 
continues  in'  substantially  its  present  form,  with  a 
tax  of  $1  per  thousand  on  "the  fair  average  value  of 
its  capital  stock  for  the  preceding  year."  The  question 
of  how  this  "fair  average  value"  is  to  be  determined 
is  one  not  yet  fully  clarified.  With  the  capital  stock 
tax  thus  recognized  as  a  continuing  feature  of  out- 
revenue  laws,  more  definite  progress  should  be  made 
in  resolving  this  question  than  was  made  when  it 
appeared  that  this  tax  would  probably  be  abolished. 
In  a  period  of  prosperity  the  capital  stock  tax  is  not 
a  particular  burden,  because  it  is  relatively  small  as 
compared  with  the  income  tax.  but  in  time  of  depres- 
sion it  becomes  a  material  burden,  because  it  still  has 
to  be  paid,  even  though  the  corporation  is  operating- 
at  a  loss  and  has  no  income  tax  to  pay. 

Other  Federal  Taxes — There  are  various  stamp  and 
excise  taxes  which,  directly  or  indirectly,  have  to  be 
borne  by  the  mining  industry,  but  only  in  the  same 
manner  in  which  they  must  be  paid  by  the  other 
industries  of  the  country.  Mines  were  particularly 
burdened  with  the  transportation  tax,  but  with  its 
repeal  the  other  items  can  hardly  be  classed  as  a 
special  problem  for  the  mines,  although  in  some  par- 
ticular instances  they  may  be  of  importance. 

State  Taxation— It  is  more  difficult  to  set  forth  the 
specific  problems  which  arise  in  state  taxation,  because 
each  of  our  separate  states  presents  its  own  problem. 
In  all  states  there  is  a  general  demand  for  increased 
revenues.      The    mining    industry    is    in    a    period    of 
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serious  depression.  For  political  reasons,  the  state- 
hesit.,  additional  revenues  from  the  farming 

communities  or  from  general  business.  Mines  statu! 
is  particular  targets;  they  do  not  have  the  voting 
r  which  the  farmers  have,  nor  the  political  in- 
fluence o(  the  retail  dealers.  There  is  no  fear  o(  their 
moving  their  mines  out  of  the  state,  and,  as  already 
mentioned,  to  the  popular  mind  they  represent  un- 
limited wealth.  A  further  popular  belief  is  that  the 
mines  are  robbing  the  state  of  its  wealth  as  they 
ship  out  the  mineral  products. 

There  has  not  been  sufficient  appreciation  of  the 
narrow  margin  between  gain  or  loss  which  exists  in 
most  mining  operation.-  and  of  the  vast  amounts  which 
the  mines  spend  or  cause  to  lie  spent  locally.  The 
most  successful  mines  in  their  most  successful  years 
stand  out  as  the  basis  for  comparison,  although  they 
present  an  entirely  false  picture  of  the  average  for 
any  one  mine,  to  disregard  completely  the  average  for 
the  entire  mining  industry.  A  popular  belief  has  been 
ted  that  mines  have  had  an  unmerited  prosperity 
because  they  have  been  leniently  dealt  with  by  the 
3,  and  the  fact  that  the  mining  states  have  reached 
their  present  stage  of  prosperity  and  development 
only  through  the  vast  sums  which  have  been  spent  on 
mining  development,  because  the  opportunity  for  large 
gain  to  a  few  mines  in  certain  periods  was  enough 
inducement  to  offset  the  strong  probability  of  loss, 
has  been  ignored.  One  of  the  biggest  problems  which 
the  mines  have  to  face  today  is  to  meet  a  certain 
adverse  public  opinion  which  undoubtedly  exists  and 
to  give  to  the  public  the  right  appreciation  of  what 
the  mining  industry  is  and  its  relations  to  the  general 
business  and  public  welfare. 

Two  principal  systems  of  state  taxation  of  mines 
have  been  evolved,  although  these  assume  many  and 
varied  forms.  One  is  the  assessment  of  mining 
property  as  realty  in  the  same  general  manner  as  other 
real  property  of  the  state.  This  brings  up. the  problem 
as  to  a  basis  of  assessment  of  mining  property  which 
will  be  comparable  with  assessments  of  farming  and 
business  properties,  because  when  the  assessment  is 
determined  the  tax  burden  will  be  spread  according  to 
the  assessed  valuation. 

The  other  basis  is  that  of  a  tax  based  upon  volume 
of  output  or  amount  of  profits.  This,  then,  raises  the 
question  as  to  what  rate  of  taxation  should  be  applied 
to  the  profits  or  the  output,  to  have  the  mines  stand 
their  fair  share  of  the  aggregate  total  raised  by  taxa- 
tion. 

In  neither  of  these  contingencies  is  it  easy  to  say 
what  is  the  right  comparative  basis.  If  the  basis  of 
valuation  as  real  property  is  used,  we  are  confronted 
with  the  fact  that  a  large  part  of  the  value  of  a  mine 
is  represented  by  ores  which  cannot  be  reached  for 
years  to  come  and  which  have  little,  if  any,  effect 
upon  the  amount  of  present  income  out  of  which  the 
taxes  must  be  paid,  so  that  mines  are  radically  different 
from  other  properties  which  have  only  a  surface  value, 
which  is  available  for  present  use.  If,  on  the  other 
hand,  mines  are  taxed  on  a  basis  of  output,  we  have 
the  problem  of  determining  what  should  be  the  rate 
of  taxation  applied  thereto.  It  is  a  difficult  matter 
to  determine  whether  a  tax  amounting  to  a  certain 
percentage  of  the  profits  of  the  mine  (or  of  its  net 
proceeds)  or  a  tax  of  a  stated  amount  per  ton  is  or 
is  not  fair  as  compared  with  the  basis  of  assessment 
and  rate  of  tax  applied  to  other  property  in  the  state. 


The  problem  is  more  complicated  because  we  cannot 
divorce  the  mining  question  from  the  other  features 
of  revenue  and  taxation  in  the  various  states.  We  may 
take  any  one  state  and  determine  what  would  seem 
a  fair  and  just  solution  there,  but  as  soon  as  we 
turn  to  another  state  we  find  that  the  whole  nature 
and  fabric  of  the  revenue  and  taxation  structure  of 
state,  counties,  and  municipalities  is  so  different  that 
we  must  start  anew7  to  find  our  right  solution.  We> 
are  also  confronted  with  the  practical  question  that 
popular  ideas  and  opinions  vary  in  the  different  states, 
and  a  solution  which  may  be  adopted  in  one  state  might 
be  entirely  unacceptable  to  the  people  of  another. 
Perhaps  some  day  we  may  evolve  a  uniform  basis  in 
all  states,  but  we  cannot  expect  this  to  be  possible 
until  we  can  work  out  for  all  the  states  a  more  uniform 
basis  of  revenue  and  taxation  and  create  a  more  uni- 
form popular  conception  of  how  government  revenues 
should  be  raised  and  spent. 

County  and  Municipal  Taxes — County  and  municipal 
taxation  presents  much  less  of  a  problem  to  the  mines. 
Usually,  the  mining  community  has  mining  as  its  one 
dominant  industry,  so  that  the  mine  or  mines  must 
bear  the  bulk  of  local  taxation.  If  a  mine  has  to  bear 
substantially  all  the  local  taxes,  it  makes  little  difference 
how  they  are  levied.  If  the  assessment  is  high,  the 
tax  rate  should  be  low,  and  vice  versa.  It  is  only  when 
we  proceed  to  raise  revenue  jointly  from  mining  and 
from  other  property,  as  we  do  by  state  taxation,  that 
the  question  of  valuation  of  the  property  and  rate  of 
tax  becomes  a  serious  problem.  The  dominant  con- 
siderations in  state  and  local  taxation  are,  therefore, 
that  the  local  government  expenditures  should  not  be 
excessive  and  that  the  basis  used  should  not  be  such 
as  would  make  it  appear  to  those  not  acquainted  with 
the  situation  that  the  mines  were  not  bearing  their 
fair  and  equitable  share  of  the  tax  burden  imposed  upon 
industry. 

This  paper  summarizes  only  briefly  some  of  the  main 
features  of  the  situation.  Any  one  division  of  the 
subject  might,  be  greatly  expanded  and  many  other 
problems  discussed  with  profit.  We  might  also  consider 
those  taxes  which  fall  on  railroads,  power  companies, 
and  other  activities  auxiliary  to  the  mining  operations. 
The  main  features,  however,  seem  to  be  those  men- 
tioned herein :  The  reduction  of  government  expendi- 
tures, the  creation  of  an  accurate  popular  conception 
of  the  status  of  the  mining  industry,  and  the  fair 
apportionment  of  the  tax  burden  as  between  the  mines 
and  the  other  industries  of  the  country. 


Microscopic  Investigation  of  Tintic 
Standard  Ore 

Microscopic  work  on  concentration  products  of  the 
Chloride,  Ariz.,  ore  has  been  completed  at  the  Inter- 
mountain  Station  of  the  U.  S.  Bureau  of  Mines,  with 
the  exception  of  the  work  involved  in  the  preparation 
of  photomicrographs. 

A  preliminary  microscopic  study  on  the  iron  box 
sludge  and  other  products  obtained  from  chloridizing, 
roasting  and  leaching  of  ore  from  the  Tintic  Standard 
mine  indicates  that  the  problem  involved  in  the 
elimination  of  the  arsenic  and  other  impurities  is  a 
strictly  chemical  one  and  that  microscopic  work  may 
help  in  determining  the  physical  condition  of  some  of 
the  components  of  the  sludge. 
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Calculation  of  Anode-Furnace  Charges  in  a 
Copper  Refinery 

First  Consideration  Is  To  Get  the  Blister  Richest  in  Precious 
Metals  Through  the  Operation  in  Shortest  Possible  Time  How 
The  Presence  of  Impurities  Governs  the  Composition  of  the  Charge 
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*'/^\  ET  THE  SILVER  and  gold  into  the  anodes  as 

I  -_-  quickly  as  possible"  is  the  governing  principle 
V^-^  for  the  copper  refinery.  Even  day  thai  the 
precious  metals  are  locked  up  in  the  pig  copper  means  a 
i  eal  loss  to  the  plant  in  the  interest  on  the  money  value. 
Once  in  the  anodes,  a  start,  at  least,  is  made  on  the 
road  to  final  shipment  as  refined  metal.  Plants  doing 
custom  work  are  required  by  their  contracts  to  deliver 
the  silver  and  gold  received  in  pig  copper  to  the  owners 
within  a  certain  specified  time — usually  about  two 
months  after  receipt.  The  refinery  must  deliver  the 
goods  on  the  specified  date  or  transfer  the  money  equiv- 
alent to  the  owner. 

Some  one  man  must  keep  the  bullion  moving,  there- 
fore, and  calculate  the  anode-furnace  charges,  to  assure 
that  the  richer  blister  copper  is  given  first  place  in  the 
mixture.  The  procedure  described  in  this  article  is  that 
practiced  by  a  large  copper  refinery  in  this  country. 

Equivalent  Silver  in  Various  Brands 
Is  Recorded 
For  quick  comparison  of  the  various  grades  of  copper 
received,  a  list  showing  the  "equivalent  silver"  of  each 
brand  is  kept  up  to  date  by  use  of  the  latest  assays  avail- 
able. The  term  is  simply  a  figure  showing  the  value  of 
the  precious-metal  content  of  the  blister,  considered  as 
all  silver.  That  is,  with  gold  at  $20  per  troy  oz.  and 
silver  at  $1  per  oz.,  the  equivalent  silver  for  pig  copper 
assaying  0.5  oz.  gold  per  ton,  and  25  oz.  silver  per  ton, 
will  he  0.5  X  20  +  25  X  1  =  $35. 

ASSAY  OF  VARIOUS  HYPOTHETICAL  BRANDS 

Gold, 
Brand  Oz.  per  Ton 


0.65 
0.98 
1.00 
0.85 


A  copy  of  this  list  is  sent  to  the  anode-furnace  super- 
intendent for  his  guidance.  If  "G."  for  example,  appear- 
ing on  his  charging  instructions,  is  not  available  for  any 
one  charge,  he  will  consult  the  table  and  substitute  the 
brand  highest  in  value  and  which  is  not  carrying  more 
impurities  than  "G." 

This  table  is  brought  up  to  date  once  a  month,  with 
the  aid  of  the  average  assays  of  each  brand  received 
during  the  month.  The  variation  in  value  and  percent- 
age of  impurities  for  any  particular  blister  is  usually 

.  .  t-  so  *nat  if  a  high-grade  lot  comes  in  and  no  pro- 
vision is  made  for  it  on  the  current  charge,  it  can  be 
immediately  taken  care  of  by  using  the  analysis  and 
assays  of  the  preceding  month.  It  must  be  drilled  for 
the  sample,  but  it  is  not  necessary  to  wait  for  the  assay 
of  the  sample.  In  the  treatment  of  blister  which  varies 
widely  from  month  to  month,  a  hurried  drill  sample  is 


Silver. 
Oz.  per  Ton 

Equivalent  Silver. 
Value  in  Dollars  per  Ton 

630 
400 

720 
416 

usually  taken  to  check  the  assume*  dues,  when- 

ever a  new  lot  comes  in. 

The  factors  other  than  equivalent  silver  which  affect 
the  choice  for  the  charge  are: 

l- — Impurities.  Typical  analyses  of  the  ten  brands 
enumerated  in  the  equivalent  silver  table  may  be: 


Assay  in  Pet 

Cent 

Nickel 

Selenium 

TeUuriu 

0.550 

0.525 

0.440' 

1.350 

0    54U 

0.330 

0.430 

0.370 

0.230 

0.030 

0.008 

1   800 

1.140 

0.310 

0.460 

0.032 

oil 

0.025 

0.067 

0.002 

0.070 

0.020 

0  007 

0.004 

0.058 

0.001 

0.002 

0.035 

nil 

0.010 

0.014 

0.004 

0  003 

0.015 

0.010 

0.009 

0.030 

0.010 

0.013 

0.030 

0.012 

0.008 

0.042 

0.020 

0.055 

0.007 

nil 

The  impurities  in  a  particular  brand  of  pig  copper 
usually  run  fairly  uniformly,  and  in  most  operations 
there  are  one  or  two  impurities  which  will  limit  the 
amount  of  that  brand  to  be  placed  in  the  anode  charge. 
The  copper  having  the  highest  equivalent  silver  is  used 
up  to  the  limit  of  the  amount  of  impurities  the  charge 
will  stand. 

All  reports  within  the  plant  show  the  "Stock  on  Hand" 
and  other  pertinent  information  of  each  brand,  in  tons. 
It  greatly  facilitates  calculations,  therefore,  to  have  the 
impurities  listed  as  pounds  per  ton,  instead  of  in  per 
cent.  A  loose-leaf  record  is  kept  with  a  separate  sheet 
for  each  impurity,  as  follows : 

NICKEL  IN"  PIG  COPPER 


In  Pounds. 

Per  Tot 

i 

Average 

Average 

Averag* 

Averagi 

Aug.- 

Sept- 

Oct.- 

Not.- 

Jan. 

Jauuary 

Feb. 

February 

March 

March 

April 

10.50 

10.50 

10.50 

10  50 

10.50 

8.00 

7.50 

7.92 

820 

7.95 

8.60 

8.06 

45.00 

22.60 

26.33 

26  33 

22.80 

25.74 

1.20 

1.20 

1.20 

L28 

1.21 

1.35 

1.23 

1.30 

1.44 

1.32 

1.38 

1.33 

1.  16 

1.30 

0.28 

0.28 

0.28 

0.28 

0  21 

0.60 

0^58 

0.60 

0  02 

0  59 

0  60 

0  60 

0.98 

1.02 

0.99 

1.02 

1.00 

0.84 

0.98 

The  average  column  shows  the  average  value  for  the 
last  six  months.  It  is  a  most  convenient  figure  to  have 
when  a  lot  of  high-grade  copper  arrives  in  the  middle  of 
a  period,  for  it  can  be  used  in  calculations  of  a  new 
charge  until  more  accurate  figures  are  available. 

The  allowable  limits  of  impurities  in  the  anodes  de- 
pend upon  the  pig  copper  available  for  use.  The  per- 
missible limits  may  be  as  listed  below: 

ALLOWABLE  LIMITS  OI    IMPURITIES  IN  ANODES 

Gold . ... 
Silver. 

Lead 

Nickel 
Arsenic   . 
Antimony 
Selenium   .  . 
Tellurium    . 

It  is  not  good  practice  to  have  the  results  of  the 
charge  calculations  show  the  maximum  figure  for  more 
than  two  impurities  on  the  same  charge.  There  are  im- 
purities present,  of  course,  other  than  those  listed,  but 


Maximum, 

Minimum. 

per  Cent 

per  C«ru 

0 

225  ..z 

per  ton  0 

0  150 

0 

0    155 

0 

0    150 

0 

0   120 

0   08 

0.10 

0 

0.05 

0 
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their  important^  is  negligible  so  far  as  the  average  tank 
bouae  is  concern  1 

S  This  factor  ia  often 

of  primary  importance  in  the  treatment  at  high-grade 
pig  copper,  where  every  pig  is  drilled  for  sample.  Obvi- 
ously, the  rate  at  which  it  nia\  be  used  in  the  furnace 
is  limited  by  the  speed  of  the  drilling.  With  blister  not 
ally  high  in  precious  metals  it  is  generally  conve- 
nient to  use  the  copper  on  the  charge  at  a  rate  that  will 
compensate  for  receipts,  and  thus  xp<  nsi    of 

handling  to  storage  and  back  te  cars  again. 

Amount  on  Hand.  When  the  receipts  exceed  the 
consumption  there  is  an  accumulation  at  the  stockpiles. 
When  the  receipts  fall  off  or  the  consumption  increases, 
the  amount  of  each  brand  designated  for  the  anode 
charge  is  proportioned  to  accommodate  the  accumulation 
.1^  well  as  receipts,  in  those  instances  where  the  equiv- 
alent silver  SO  warrants. 

-i — S  ■■■ilitiey.      It    is   often    necessary    to   use 

;  brand  the  equivalent  silver  of  which  would  not 
justify  its  use  at  the  time,  simply  because  of  lack  of 
space  in  which  to  store  receipts.  It  must  go  directly 
from  the  sample  drills  to  the  anode  furnaces. 

5 — Availability.  Occasionally  a  huge  quantity  of  low- 
grade  copper  is  received  and  has  to  be  stored  in  any 
available  space.  This  may  completely  block  off  some 
higher-grade  blister,  which  then  cannot  be  used  until 
sufficient  of  the  low-grade  material  has  been  removed  to 
free  it  again. 

6 — Physical  Character.  The  shape,  or  the'  "top  set," 
of  the  pigs  may  be  such  that  they  cannot  be  piled  and 
transported  except  with  the  greatest  care,  and  even  then 
frequent  spills  may  happen.  In  such  circumstances 
only  a  certain  amount  of  the  blister  can  be  used  on  the 
charge  without  excessive  cost  or  delay  in  t Vie  charging — 
no  matter  what  the  amount  of  the  equivalent  silver 
may  be. 

Before  calculating  the  charge,  the  operator  must  know 
the  "furnace  factor."  By  this  term  is  meant  a  number 
which,  multiplied  by  the  total  weight  of  any  impurity 
going  into  the  anode  charge,  will  give  as  a  product  the 
weight  of  the  impurity  in  the  anodes  east  from  the 
charge.  This  factor  may  be  calculated  by  carefully 
listing  the  weights  of  all  items  entering  the  furnaces  for 
a  period  of.  say.  ten  days.  The  amounts  of  the  impuri- 
ties are  listed  in  columns,  and  the  totals  made,  giving 
the  weight  of  each  impurity  entering  the  charge.  The 
average  percentage  of  each  is  then  calculated  and  com- 
pared with  the  corresponding  figures  actually  found  by- 
analysis  of  the  anodes  produced  from  the  charges  for 
the  same  ten-day  period.  The  actual  percentage,  divided 
by  the  calculated  percentage,  will  give  the  factor  desired. 
The  following  calculation  is  an  example: 

ANAI  V-i-  I  'I    '  RARGE 


150 


Lead 

1,650 

1.650 

100 

250 


1.575 

2,150 

570 

675 


1.750 

- 


hi  000  -  0   I0J  |, 


Factors  for  arsenic,  antimony,  and  the  other  impuri- 
ties are  similarly  calculated. 


Calculating  the  Charge 

Suppose,  on  the  first  of  the  month,  the  stock  sheet 
-hows: 


l  1,1.. 
Hud, 

1st 

lat  to  10th 

■  1  "Arrive  - 
I0thto20tli 

20th  to 

St 

200 

372 

1.117 

731 

100 

.'.ii 

200 
250 

too 

0 
250 
250 
250 

1  90 


1,100 


The  multiple  tank  house  is  operating  at  7.000  tons  per 
month.  The  anode  furnaces  will  make  one  charge  of 
250  tons  per  day  for  the  next  ten  days.  This  will  mean 
25  tons  for  each  per  cent  of  each  kind  of  blister  on  the 
charge.  The  tank-house  scrap,  which  may  be  assumed 
to  average  25  per  cent,  must  also  be  treated. 

If  impurities  were  all  allowed  to  the  maximum  per-  ■ 
rentage,  the  following  amounts  could  be  present: 


1 1 

(2) 

-,, 

'4) 

<  4)    ■    7.i>l> 

Ulow- 

Quo- 

I.b. per 

Element 

fthle 

I-'actor 

tient 

.Ton 

Total  Lb 

Lead 

.   0.157c 

0  54 

n.28<0 

5.6 

39,200 

Nickel 

0.155 

1.03 

0.15 

5.0 

21,000 

Arsenic   . 

0.15 

0  92 

n  163 

3.3 

23,100 

Antimonv. 

0.12 

1.11 

0.108 

2.1 

14,700 

Selenium . .      . 

0.10 

0  93 

0.107 

2.14 

14,980 

Tellurium. 

0.05 

0.63 

0  079 

1.5 

10,500 

Enter  the  anode  scrap  on  the  estimate  sheet, 
this  taken  care  of,  the  operator  is  still  allowed: 


With 


37.625 

1 6, 1  on 

10.070 


11,720 
13.055 
9,975 


Considering  the  brands  in  the  order  of  their  equiv- 
alent silver : 

"A."  The  important  factor  here  is  Impurities.  Ar- 
senic and  selenium  limit  the  amount  to  be  used,  and 
since  there  is  an  allowance  of  6.500  lb.  more  of  the 
former  than  the  latter,  the  selenium  governs.  Each  per 
cent  of  "A"  on  the  charge  is  equivalent  to  70  X  27 
=  1,890  lb.  of  selenium.  About  6  per  cent,  therefore, 
is  all  that  can  be  used.  With  this  amount  on  the  charge, 
there  is  left  an  allowance  of: 


8.020 
1,735 
5.435 


33.005 

Antimony 

11.690 

Selenium . 

7,090 

Tellurium 

"B."  Here  again  the  important  factor  is  Impurities. 
After  an  examination  of  the  impurity  table,  it  is  appar- 
ent that  arsenic  will  limit  the  use  of  this  brand.  Each 
per  cent  of  "B"  is  equivalent  to  70  X  7.4  =  518  lb.  of 
arsenic.  About  10  per  cent  of  "B"  can  be  taken  care  of 
with  safety,  leaving  an  allowance  of: 


I  ,..,,1  28.385  iritimony  4.80n 

Nickel  5.670  Selenium.  1.315 

1.910  Tellurium  5.323 

"C."  The  controlling  factors  here  are  Impurities  and 
Availability.  On  account  of  the  excessive  amount  of 
impurities,  this  blister  is  given  a  preliminary  furnace 
refining  before  being  used  on  the  anode  charges.  The 
operator  has  to  consider  only  the  skulls  and  other  scrap 
resulting  from  the  casting,  amounting  to  about  1  per 
cent  on  the  anode  charge.    This  leaves  an  allowance  of: 


I  ead. . 
Nickel 
Arsenic. 


Lb. 

25.865 
4.074 
1.476 


Antimony  4. 16ft 

Selenium  1.271 

Tellurium  5.323 


"D."    The  small  remaining  allowance  of  selenium  will 
limit  the  use  of  "D."    One  per  cent  of  "D"  is  equivalent 
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ESTIMATI     -111  I   I,  Ml  l.lll'l  I     Win    COMPOSITION 


ron  rotal 

1,750          0 .87  1,320 
420          4 

700         0.8  560 


25               1,750         0  65  1.140 

6                   420          I)  98  411 

6                   420         0  85  }57 

H                   21                1.470         0   15  220 

100              7,000  6,I6> 

Avr.  oi.  or  lb.  per  ton 0.88 

r.T  oent  

Ftanuuw  faotor.     1.0 

Kjtmiatrd  analysis.  OS. per  ton  or  %  0.88 


3ilvor 

1 

i"  t 
T,»n 

100  175 

630  265,000 

400  281 

150  in  iOO 

1.7  I  17.01111 

55  23  Hi" 

13  19,100 


1.575 

I  620 

*  620 

2.520 

875 

13 

76 


I..!. 

2  8 
10  5 
8.6 

I  IS 
I    16 


1  X  0.4  =  28  lb.  of  selenium.     About  25  per  cent 
may  be  used,  leaving  an  allowance  of: 


24,990 

1,714 

1.389 


Antimony 3.921 

Selenium 571 

Tellurium  .  .  . .  .     5,078 


"E."  This  is  a  very  pure  blister,  and  ordinarily  the 
Rate  Received  and  the  Amount  on  Hand  would  govern, 
but  since  there  is  such  a  small  remaining  allowance  of 
selenium,  the  amount  that  it  is  possible  to  use  will  be 
limited  to  about  6  per  cent,  leaving  an  allowance  of: 


Lead    24,957 

Nickel   1,224 

Arsenic 1,381 


Antimony 3,904 

Selenium 277 

Tellurium 5,078 


"F."  Availability  must  govern  the  use  of  this  blister 
— it  is  not  available  because  the  entire  lot  is  surrounded 
by  "H." 

"G."  The  Amount  on  Hand  is  the  ruling  factor.  Al- 
lowing 6  per  cent  to  use  up  the  entire  lot  in  the  next 
ten  days  leaves: 


Lend 24.881 

Nickel 972 

Arsenic 1,297 


Antimony 3,795 

Selenium 25 

Tellurium 4,977 


"H."  This  will  complete  the  charge  with  21  per  cent. 
Under  other  conditions  the  Physical  Character  might  be 
the  limiting  factor  with  this  brand.  The  pieces  have 
rounded  bottoms  and  are,  therefore,  very  hard  to  pile. 
The  limit  for  the  furnace  ordinarily  is  about  40  per  cent. 
Above  this  figure,  its  use  will  seriously  delay  the  furnace 
working. 

After  the  calculation  is  completed,  instructions  are 
sent  to  the  foreman  of  the  anode  furnaces,  giving  the 
name  and  percentage  of  each  blister  for  the  anode 
charge  and  the  estimated  analysis  of  the  resulting 
anodes.  Copies  of  these  memoranda  are  sent  to  the 
tank-house  foreman,  the  yard  foreman,  and  all  others 
concerned. 

The  actual  work  involved  in  the  calculation  is  not 
nearly  so  intricate  as  it  may  seem,  when  the  necessary 
records  and  other  information  are  kept  up  to  date.  Slide- 
rule  calculations  are  permissible. 


Experiments  With  Fume 
At  the  Intermountain  Station  of  the  U.  S.  Bureau  of 
Mines  it  has  been  found  that  a  high  temperature 
(1,000  deg.  C.)  is  needed  to  form  lead  bullion  from  a 
fume  i  Yellow  Pine  ore)  high  in  zinc  oxide,  although  a 
fusible  mass  might  be  obtained  at  lower  temperatures. 
It  was  also  difficult,  even  after  treating  the  fume  with 
hydrochloric  acid,  to  get  a  slag  from  which  the  lead 
collected  well,  although  both  metallic  lead  and  slag  were 
obtained  at  800  deg.  C.  when  using  commercial  slag- 
forming  constituents. 


ion, i 

4,900 
4,410 
6.020 

:  160 

252 
1,230 

21.258 
3.037 

0   152 

I   in 


28  5 
7  4 
6.2 
0  05 

0.2 

U    4 


4,11111 
11.180 

4M 

87 


1.617 

I  790 

II  UK'. 
I     II 
0  Oil 


I  I 

II  I, 

ll    7 


11.320 
4211 


II    t 
10   N 


•     * 


ml 

0  oil 
0  61 
0   023 


Motion  Pictures  in  Mining 
The  use  of  motion  pictures  is  an  important  feature 
of  thr  educational  work  of  the  U.  S.  B  Mines 

in  promoting  safety  and  health  among  miners.  The 
motion-picture  films  in  the  possession  of  the  Bureau  are 
also  lent  to  individuals  or  organizations  which  intend 
how  them  for  educational  purposes,  especially  for 
the  promotion  of  safety,  health,  welfare,  and  efficiency 
in  the  mining  industry.  They  are  not  permitted  to  be 
shown  where  an  admission  fee  is  charged.  Transporta- 
tion charges  are  borne  by  the  borrower.  This  service 
has  proved  so  popular  that  requests  for  the  loan  of 
some  films  can  be  filled  only  in  the  order  in  which  they 
are  received. 

M.  F.  Leopold,  of  the  Washington  office  of  the  Bureau, 
conducts  the  co-operative  work  with  mining  and  other 
companies  for  the  making  of  films  of  educational  char- 
acter bearing  on  the  mining  industry,  and  renders 
technical  assistance  in  the  planning  of  the  work  of  mak- 
ing the  pictures.  He  has  also  made  arrangements  with 
motion-picture  companies  so  that  the  Bureau  receives 
copies  of  motion  pictures  of  events  of  special  interest 
to  the  mining  public. 


Flotation  Tests  at  Idaho  Experiment  Station 
At  the  Moscow,  Idaho,  field  office  of  the  U.  S.  Bu- 
reau of  Mines,  where  investigations  relating  to  the 
theory  of  flotation  are  being  conducted  in  co-operation 
with  the  University  of  Idaho  and  the  Idaho  Bureau  of 
Mines  and  Geology,  a  special  laboratory  for  the  work 
on  surface  tension  and  adsorption  has  been  provided. 
The  following  problems  have  been  worked  on : 

1.  Heat  and  emulsification. 

2.  Removal  of  oil  in  an  emulsion  by  adsorption. 

3.  Equilibrium  of  adsorption  and  oil  concentration. 

4.  Adsorptive  capacity  of  minerals. 

5.  Treatment  of  emulsion  of  eucalyptus. 

At  the  same  office  tests  have  been  made  on  the 
use  of  sodium  dibasic  phosphate  (Na;HPOJ  as  a  dif- 
ferential flotation  agent  for  lead-zinc  ores  at  the  Morn- 
ing Mill  of  the  Federal  Mining  &  Smelting  Co. 


Iron  Ore  in  Switzerland 

It  is  generally  little  known  that  Switzerland  pos- 
sesses an  iron  ore  mine.  The  mine  is  situated  at  the 
foot  of  the  Gonzen  Mountain  in  the  Canton  of  St.  Gall. 
Exploitation  work  was  started  in  January,  1921,  and 
the  production  has  grown  to  about  100  tons  per  day. 
The  ore  is  of  a  good  medium  quality.  The  mine  is 
worked  by  a  company  which  is  capitalized  at  3,500,000 
francs. 
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By  the  Way 


\  I  i-h  Story  from  the  Southwest 

Dock-eating  fish  have  been  discovered.  They  swim 
in  the  Gulf  of  California  and  have  been  located  by  Col. 
.John  C.  Greenway  and  Dr.  L.  D.  Ricketts,  who  appear  to 
have  had  as  much  success  in  angling  as  in  mining. 
While  on  a  fishing  trip  on  the  Mexican  west  coast,  they 
caught  a  toratava,  a  sort  of  bass,  this  specimen  being 
seven  feet  in  length.  After  Dr.  Ricketts  had  classified 
the  fish,  Col.  Greenway  found  in  its  mouth  a  duck,  evi- 
dently taken  while  floating  on  the  briny.  The  party 
visited  Tiburon  island,  but  failed  to  come  in  contact 
with  its  notorious  Seri  Indian  population.  Harry 
Clark,  superintendent  of  fhe  Calumet  &  Arizona  smelter 
■  'Uglas,  also  has  been  fishing,  this  at  the  Gulf 
terminal  of  the  railroad  proposed  from  Ajo.  He  tells 
that  the  new  port  is  one  of  the  greatest  fishing  points 
imaginable  and  speaks  of  capture  of  bass  that  weighed 
180  pounds. 

A  Worthy  Goal 

Senator  King  recently  said  that  the  country  would  be 
benefited  if  the  existing  United  States  Senate  were 
dismissed  and  each  place  filled  with  an  engineer.  Of 
course  it  would  and  it  would  mean  ninety-six  less  engi- 
neers out  of  work  in  periods  of  depression.  The  idea 
is  a  good  one  and  we  shall  make  it  our  objective 
for  1922. 

Holding  at  Arms'  Length 

"I  been  readin'  a  lot  lately,  m'son,"  said  Cap'n  Dick, 
"  'bout  'ow  h'over  in  the  h'ol  country  they  been  makin' 
some  o'  these  'ere  peers  an'  puttin'  a  'andle  in  front  o' 
their  names.  Be  h'all  right  too,  I  guess,  for  some  o' 
they  that  be  worthy,  but,  dam-me,  some  be  they 
'oo  are  too  'igh  an'  mighty,  an'  it  do  turn  their 
'eads  sumthin'  h'awful.  But,  min'  you,  I  don't  say 
as  'ow  this  sort  o'  feelin'  be  peculiar  to  they  chaps,  for 
like  as  not  it's  boun'  to  'appen  mos'  h'anyw'eres.  I 
remember  in  tha  h'early  days  w'en  Cap'n  Jan  'Oney 
was  made  district  super,  h'afer  'e  'ad  been  minin' 
cap'n  for  many  years.  Day  or  so  h'afer  'e  wuz  pro- 
moted, one  o'  tha  boys  from  town  stopped  'im  on  tha 
street  an'  sez  'e,  'Cap'n,  I  congratulate  you.'  '  'Ere, 
boy,'  sez  Cap'n  Jan.  'Doan  thee  be  cap'n  me  no  more — I 
'ires  they  chaps  naow.'  " 

The  Engineer  Sans  Culotte 

The  lure  of  chiclets  has  proved  irresistible  to  H.  T.  R., 
of  Xashwauk.  Minn.,  so  he  rushes  into  print,  to  quote  his 
own  remarks,  offering  an  explanation  of  the  creation  of 
Mrs.  H.  P.  Whitney,  as  illustrated  in  the  issue  of  Nov. 
12  Cpage  777).     He  says: 

"After  several  hours  of  'crystal  gazing'  at  that  cut,  some 
occult  power  guided  me  to  the  following  conclusions:  That 
Mrs.  Whitney  had  the  same  conception  of  the  engineer  as 
did  her  famous  contemporaries  Ex-Secretary  of  War  Baker, 
and  General  'Black  Jack'  Pershing.  Ancient  history 
records  how  the  boys  flocked  to  engineering  units  destined 
for  oversea  service.  How  they  pictured  themselves  with 
B.  P.  in  hand,  a  broad-brimmed  Stetson  overhead,  a  transit 
or  two  in  the  background  (for  a  close  up  of  this,  see  most 
any  correspondence  school's  ad.),  and  a  gallery  of  French 


beauties  in  attendance.  How  they  were  rudely  awakened 
from  this  dream  upon  being  dumped  knee-deep  into  mud 
and  other  mud,  presented  with  a  R.R.  pick  and  the  plebeian 
No.  -  and  told  to  dig  themselves  and  the  Allied  armies  out. 
That  probably  accounts  for  the  hump  and  agonized  expres- 
sion. 

"The  lack  of  shirt,  etc.,  can  only  be  explained  on  the 
grounds  that  this  bird  had  indifferent  luck  playing  strip 
poker.  However,  Buch  are  the  vagaries  of  Lady  Luck,  that 
if  Mrs.  Whitney  had  happened  along  the  next  day  for  her 
inspiration  she  might  have  found  him  fully  rigged  in  his 
buddy's  regalia. 

"I  do  not  think  Mrs.  Whitney's  choice  of  title  a  happy  one, 
so  would  suggest  that  it  be  changed  to  'Innocents  Abroad,' 
with  apologies  to  Mark  Twain.  Now  if  you  have  not  con- 
sumed all  the  chiclets  mail  me  one." 

Many  men  many  minds.  Charles  Hendricks,  of  Gold 
Bar,  Wash.,  says  that  he  would  call  the  creation  "A 
Stoker,"  and  that  if  the  sculptress  will  visit  a  boiler 
room  on  some  of  the  large  steamships  and  see  a  stoker 
in  action  she  will  agree  with  him. 

Samuel  H.  Dolbear  is  less  inclined  to  be  critical  of 
things  in  general,  now  that  his  war  minerals  relief  claim 
is  settled.    He  says: 

"The  statue  is  undoubtedly  a  recent  creation,  and  such 
engineers  who  have  been  fortunate  enough  to  have  jobs 
during  the  past  year  have  been  doing  that  kind  of  work. 
The  absence  of  clothing  is  due  to  the  fact  that  the  picture 
was  taken  prior  to  pay  day.  Had  Mrs.  Whitney  waited 
until  after  the  tenth  of  the  month,  her  artistry  would  have 
been  more  difficult,  for  this  chap  would  likely  blossom  out 
in  a  tuxedo.  His  credit  would  at  any  rate  have  been  good 
for  a  pair  of  Can't-Bust-Ems  at  the  company  store." 

A  resident  of  Silverbell,  Ariz.,  who  says  he  is  more 
anxious  to  nibble  the  chiclets  than  he  is  to  appear  in 
print  as  an  art  critic,  is  nevertheless  moved  to  discuss 
the  subject  to  the  extent  of  500  words  or  so,  more  than 
there  is  space  for  here.  The  figure,  he  says,  represents 
modern  woman's  idea  of  the  Missing  Link.  It  is 
probably  intended  to  depict  man  at  a  period  shortly  after 
the  process  of  evolution  had  begun  to  change  him  from 
a  horizontal  quadruped  to  a  vertical  biped,  and  in  the 
act  of  making  his  first  attempt  to  stand  erect.  The 
hat  is  an  anachronism,  of  course. 

A  surprising  thing  brought  out  by  this  nation-wide 
and  even  international  discussion  is  that  no  two  individ- 
uals have  interpreted  the  statue  alike.  P.  D.  Q.  thinks 
it  fittingly  pictures  the  mucker  who  first  suggested  that 
mining  engineers  be  licensed. 

Calamity  Canon 

By  Paul  H.  Keating 

Written  for  Engineering  and  Mining  Journal 
There's  a  place  in  Colorado  that  is  very  little  known; 
its  a  God-forgotten  region  in  a  way.  The  electric  lights  are 
missing  with  the  bath  and  telephone,  and  it's  not  a  place 
where  one  would  care  to  stay.  It's  so  far  from  town  or 
city  that  they  get  mail-order  wives,  and  the  wops  and 
college  men  are  like  two  peas.  There  are  fugitives  and 
roughnecks  who  have  played  with  guns  and  knives,  and 
are  hiding  from  the  law  and  lawyer's  fees. 

It's  so  far  from  habitation  and  so  quiet  that  you  feel 
(in  the  evening  when  its  growing  cold  and  dark),  you 
could  serve  a  year  in  Hades  and  be  glad  to  make  the  deal, 
just  to  hear  a  lonesome  coyote  howl  or  bark.  It's  a  place 
where  laws  and  outlaws  are  on  friendly  terms  at  last, 
and  your  past  is  dead  and  buried.  Never  tell  of  the  days 
you  wore  a  dress  suit  and  you  lived  both  high  and  fast,  or 
of  counting  off  the  minutes   in  a  cell. 

I  have  lived  in  better  places  and  in  places  that  are  worse; 
I  can  be  contented  there  with  half  a  try.  And  for  all  its 
seeming  drawbacks  it's  the  only  place  on  earth  where  the 
eagle  on  a  dollar  doesn't  fly. 
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Consultation 


Centrifugal  vs.  Reciprocating  Pumps 

With  the  thought  that  his  experiences  with  various 
types  of  pumps  may  be  of  interest  to  nailers  of 
Engineering  and  Mining  Journal,  Mr.  Edward  T. 
Keenan,  mechanical  superintendent  of  the  American 
Cyanamid  Co.  at  Brewster.  Fla.,  has  contributed  the 
following  remarks  on  selecting  the  proper  pump: 

"With  reference  to  'Centrifugal  vs.  Recipn  imps,' 

under  the  head  of  'Consultation.'  in  your  issue  of  Jan.  14, 
perhaps  my  experience  with  pumps  may  be  of  value  to  the 
party  asking  for  the  information.  As  you  state,  your  cor- 
respondent fails  to  explain  the  cause  of  the  failure  of  the 
centrifugal  pump.  However,  he  may  feel  at  liberty  to  com- 
municate with  me  if  he  desires. 

"I  have  had  experience  with  reciprocating  and  centrifugal 
pumps,  both  pressure  and  mining,  and  in  the  hydraulic 
mining  industry.  I  appreciate  the  service  demanded  of  a 
pump.  It  has  been  my  experience  that  the  manufacturer's 
recommendations  are  not  always  of  sufficient  accuracy  to 
enable  one  to  select  and  purchase  the  proper  pump  for  the 
service  demanded.  In  relying  upon  the  manufacturers  one 
must  be  governed  by  the  fact  that  the  manufacturing  com- 
pany has  a  standard  line  of  pumps,  and  unless  the  company 
is  specifically  charged  with  quoting  on  a  certain  pump,  it 
confines  its  quotations  to  its  standard  line.  So  a  purchaser, 
as  a  rule,  should  not  order  a  pump  of  any  description  with- 
out consulting  a  proper  authority.  This  I  learned  by  ex- 
perience.   I  will  endeavor  to  explain  why,  in  a  few  words. 

"Taking  centrifugal  pumps  for  example,  inasmuch  as  the 
correspondent  stated  he  had  had  unsatisfactory  results  with 
this  type  of  pump,  I  will  venture  to  say  there  are  few 
operations,  if  any,  where  a  properly  selected  centrifugal 
pump,  properly  installed,  will  fail  to  give  satisfaction. 

"It  is  comparatively  simple  to  determine  the  simpler 
features  demanded  and  required  in  a  centrifugal  pump,  such 
as  the  number  of  stages,  method  of  drive,  and  the  rotative 
speed.  Almost  any  manufacturer's  recommendations  may 
be  accepted,  but  the  matter  of  vane  angles,  the  number  of 
vanes,  balancing  device,  composition  of  the  impeller,  ratio 
of  the  width  of  the  impeller  to  its  diameter,  and  the 
peripheral  speed  of  the  impeller,  are  salient  features  that 
should  be  predetermined  and  specified,  to  the  manufacturer. 

"It  would  be  decidedly  improper  to  select  a  pump  with  a 
rising  characteristic,  when  a  flat  characteristic  is  demanded; 
that  is,  if  the  head  against  which  the  pump  is  obliged  to 
work  is  subject  to  variation,  the  characteristic  should  be 
such  that  the  electric  motor  (if  the  pump  is  driven  by  a 
motor)  will  not  be  damaged  by  overload,  due  to  too  low  a 
head  and  an  increase  in  capacity.  Again,  perhaps  the  motor 
is  of  sufficient  size  to  permit  of  a  considerable  increase  in 
load  without  damage,  which  may  be  taken  advantage  of  in 
the  design  of  the  pump.  At  any  rate,  the  area  of  the 
highest  efficiency  of  the  pump  should  extend  over  the  range 
of  jariable  head  as  completely  as  possible. 

"Again,  the  quantity  of  water  which  the  pump  is  to  de- 
liver may  be  variable  and  the  head  may  remain  nearly  con- 
stant. In  this  circumstance,  the  characteristic  should  be 
such  that  the  point  of  highest  efficiency  should  cover  the 
range  of  capacity,  as  nearly  as  possible.  In  any  event,  the 
point  of  highest  efficiency  of  both  pump  and  prime  mover 
should  occur  together. 

"As  *°  *he  matter  of  balancing,  both  mechanical  and 
hydraulic  balancing  devices  are  made  which  give  good 
results  m  practice.  However,  there  are  instances  where 
neither  one  alone  should  be  relied  upon,  and  in  selecting  a 
pump  with  a  hydraulic  balancing  device,  care  must  be 
taken  to  choose  one  in  which  gritty  water  will  have  the  least 
effect. " 


Uses  of  Finely  Ground  Silica 

"In  your  columns  of  currenl  prici   quotations  for  various 

minerals,   I    note   that   a    recent    quotation    for   fine 
between  250  and  500  mesh  is  given  as  $16  to  $30  per  ton, 
considerably  more  than  silica   is  worth  in  any  other  form. 
I  should  be  greatly  interested  to  know  of  the  purpose 
which  this  fine  silica  is  used." 

Silica  (SiO  i,  finely  ground  and  referred  to  in  our 
market  reports,  is  extensively  used  as  a  paint  pigment. 
In  the  Middle  West  tripoli,  th'e  siliceous  residue  of  de- 
composed limestone,  is  used  to  produce  an  excellent 
grade  of  ground  silica,  which  is  utilized  for  the  same 
purpose  as  the  other  varieties  obtained  by  grinding 
massive  crystalline  quartz  or  sand  and  sandstones.  One 
producer  informs  us  that  his  product,  the  amorphous  or 
decomposed  variety,  will  analyze  99J  per  cent  silica  and 
contains  only  slight  traces  of  iron  and  alumina.  As  it 
is  inert,  has  no  tinting  properties,  and  is  not  affected 
by  any  vehicle  used  for  paint  manufacture,  it  is  an  ideal 
pigment.  It  also  has  absorbing  powers  that  make  it 
suitable  for  that  purpose.  This  variety  can  be  pulver- 
ized to  impalpable  fineness,  but  the  average  grades  run 
from  250  to  400  mesh,  the  standard  meshes  most  used 
being  250  and  350.  Ninety-eight  per  cent  of  the  silica 
passes  through  250  or  350  mesh  screens  in  order  to  be 
classed  as  extremely  fine  material.  Wood-fillers  com- 
monly contain  fine  silica,  for  which  use  it  is  excellently 
adapted. 

Silica  is  also  used  in  the  manufacture  of  scouring 
soaps,  as  polishers,  in  pottery  manufacture  and  in 
chemical  processes.  It  must  be  exceptionally  pure  for 
use  in  the  pottery  trade,  and  should  contain  less  than 
0.5  per  cent  of  impurities  such  as  iron-bearing  miner- 
als. Silica  gives  a  glaze  and  is  employed  in  the  body  of 
the  ware  to  decrease  shrinkage. 

When  used  in  paint  manufacture,  it  is  desirable  that 
the  silica  grains  should  have  pronounced  angularity  to 
make  them  adhere  more  firmly  to  the  surface  coated. 
The  same  characteristic  is  desirable  in  wood-fillers  and 
polishes.  Varying  proportions  of  silica  are  used  in 
paints  but  may  run  as  high  as  one-third  of  the  total 
pigment  used.  Some  dental  preparations  also  contain 
fine  silica. 


No  Gold-Locating  Instruments  Developed 

"Can  you  advise  me  where  to  obtain  an  apparatus  or 
how  to  make  one  for  the  location  of  buried  gold?  I  have 
a  chart  giving  location  of  two  places  and  am  just  crazy- 
enough  to  try,  provided  I  can  get  the  necessary  instrument. 
My  chart  is  thirty  years  old." 

There  does  not  exist,  so  far  as  we  know,  any  instru- 
ment that  will  locate  buried  gold.  We  certainly  advise 
you  not  to  give  the  matter  any  further  thought.  All 
kinds  of  extravagant  claims,  hoaxes,  and  swindles  con- 
cerning reported  wronderful  ore-finding  instruments 
have  been  made.  Scientific  experimentation  now  going 
on  may  gradually  enable  a  certain  detection  of  under- 
ground conditions,  but  nothing  has  yet  come  to  our 
attention  that  is  worthy  of  your  experimentation  or 
even  of  serious  consideration. 
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Uses  of  Compressed  Air  in  Mining 
By  \V.  R.  Wade 

Written  for  Engineering  and  Mining  Journal 

The  air  lift  :i>  an  auxiliary  aid  in  mine  pumping 
is  not  as  generally  applied  as  it  should  be.  An  experi- 
mental lift  was  installed  in  a  mine  at  Edwards.  N.  Y., 
■  the  failure  of  one  of  the  pumps. 
This  mine  makes  a  large  flow  of  water.  Pumping  is 
done  in  stages  by  electrically  driven  centrifugal  pumps. 
The  water  does  not  all  come  from  the  lowest  levels,  but 
much  of  it  originates  several  hundred  feet  above  the 
-•  workings.  Before  the  installation  a  drift  on 
the  700  level  was  making  200  gal.  per  minute,  which 
was   carried   down   the  shaft   to   the   840   level   to   the 


FIG.   1.     SHOWING   AIR  LIFT  AS  AUXILIARY  TO  PUMPING 
SYSTEM.     FIG.  2.     PERFORATED'NIPPLE 

nearest  pumping  station.  By  a  system  of  valves  it 
was  arranged  to  discharge  this  water  either  into  the 
sump  or  to  pump  it  to  the  next  relay  station  above 
with  compressed  air.  For  the  discharge  column  one 
of  the  pump  columns  was  used.  Fig.  1  shows  the  ar- 
rangement. This  handled  all  the  water  from  the  700 
level.  It  was  only  aboat  four  days  after  the  installa- 
tion that  one  of  the  centrifugal  pumps  had  to  be  shut 
down  for  repairs.  The  other  pump  with  the  assistance 
of  the  lift  was  able  to  handle  the  water.  As  540  gal. 
per  minute  is  handled  at  this  station,  one  300-gal.  pump 
alone  cannot  do  the  work,  and  two  pumps  running 
practically  all  the  time  are  required.  As  a  standby  the 
air  lift  takes  the  place  of  a  third  pump.  A  centrifugal 
of  the  type  used  costs  $4,000  installed.     As  there  is 


ample  compressor  capacity  the  lift  saves  this  invest- 
ment. A  recent  test  showed  the  centrifugals  to  have  an 
over-all  efficiency  of  48  per  rent.  This  included  trans- 
former losses,  transmission  losses,  motor  losses,  and 
pump  and  pipe  friction  losses.  The  efficiency  was  the 
water  horsepower  against  the  electric  power  paid  for. 
Calculated  on  the  same  basis— that  is,  considering  the 
electric  powej^  purchased  to  drive  the  compressors — 
this  lift  shows  31  per  cent  efficiency. 

The  air  is  admitted  into  the  pump  column  through 
a  1-in.  nipple  with  4  in.  of  thread  cut  on  it.  This 
permits  the  nipple  to  be  screwed  nearly  to  the  back  side 
of  the  tee.  The  end  of  the  nipple  is  plugged  and  its 
top  surface  is  bored  with  "'i -in.  holes,  in  three  rows. 
Fig.  2  makes  this  clear.  The  water  is  brought  down 
from  the  700  level  in  a  3-in.  pipe.  This  gives  140  ft. 
for  the  submergence.  The  delivery  column  is  4  in. 
and  the  air  is  introduced  at  the  840  level,  as  shown 
in  Fig.  1. 

The  specific  gravity  of  the  water  and  air  mixture  in 


FIG.    3.      DIAGRAM   ILLUSTRATING  AIR  LIFT   PRINCIPLE. 

FIG.  4.     FOOT  PIECE  FOR  AIR  LIFT  MADE  OF  PIPE 

FITTINGS  AND  GIVING  GOOD  RESULTS 

column  B  in  Fig.  3  is  lower  than  that  in  column  A, 
which  is  plain  water.  The  weight  of  the  water  in 
column  A  is  greater  than  the  weight,  in  column  B. 
Therefore  the  water  in  .4  forces  the  aerated  water  in 
B  upward  until  the  weights  of  the  two  columns  bal- 
ance. If  the  discharge  of  B  is  below  this  point  the 
water  will  flow.  The  higher  the  lift  in  relation  to 
the  submergence,  the  more  air  demanded.  To  illus- 
trate, suppose  A  is  50  ft.  and  B  is  150  ft.  Then  if 
the  mixture  in  B  is  one-third  water  and  two-thirds  air 
it  will  have  to  rise  to  the  top  of  B  to  balance  the  clear 
water  in  A.  If  B  is  200  ft.,  the  mixture  will  have  to 
be  one-fourth  water  and  three-fourths  air.  In  prac- 
tice, as  the  mixture  is  never  perfect  and  as  a  strong 
flow  is  desired,  it  takes  considerably  more  air  than  the 
theoretical  amount. 
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I  would  like  to  call  attention  to  the  percentage  of 
Bubmergence,  This  is  used  in  all  table:  on  air  lifts. 
It  is  the  length  of  pipe  A  divided  by  />'  times  100.  The 
air  pressure  must  be  greater  than  the  hydrostatic  pres- 
sure at  point  C  or  no  air  will  flow  into  the  lift.  The 
hydrostatic  pressure  is  that  caused  by  the  water  in 
column  A.  It  will  be  .484  lb.  per  ft.  of  submerg 
A-.  mine  compressors  are  generally  limited  to  100  lb. 
the  practical  limit  of  submergence  in  mining  is  200 
ft.  This  requires  87  lb.  at  their  air  nozzle,  and  the  pres- 
sure should  be  at  least  2  lb.  more  to  allow  for  friction 
at  this  point.  Many  writers  on  air  lifts  state  that  they 
will  net  work  on  less  than  33  per  cent  submerg 
As  (>ti  per  cent  is  recommended  for  low  lifts  and  41 
per  cent  for  lifts  around  500  ft.,  it  would  not  appear 
possible  to  get  the  necessary  submergence  around  a 
mine.  S.  F.  Shaw  at  the  Tiro  General  mine'  operated 
a  lift  with  only  1.8  per  cent  submergence,  raising  the 
water  1,000  ft.  The  submergence  was  18  ft.  The  claim 
is  not  made  here  that  such  low  submergences  are  effi- 
cient but  that  they  will  pump  water  if  the  lift  is  prop- 
erly designed.  I  have  operated  lifts  pumping  only  to 
moderate  heights  with  less  than  10  per  cent  submerg- 
ence. 

The  accompanying  table  will  be  found  convenient  in 
figuring  on  air  lifts  around  the  mine.  It  is  based  on 
an  air  consumption  of  four  times  the  theoretical  amount. 

FREE  AIR  CONSUMED  PER  GALLON  OF  WATER  DELI\ 
ASSUMING  25  PER  CENT  EFFICIENCY 


Feet 

<Su 

emergence  in  Feet 

of 

Lift 

50  ft. 

100  ft.          150  ft 

200  ft. 

50 

0.84 

0.52            0.48 
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3.20            2.80 
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3.72             3.28 
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400 
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4.28            3.76 

3.21 
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ed  would  be  o 
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APPROXIMATE  STAND  PIPE  CAPACITY-GALLONS  PER  MINUTE 
AT  200  FEET  SUBMERGENCE 
Size  of  Pipe  in  Inches 


Feet 
of 
Lift 


175 


350 

500 

750 

1.200 

275 

400 

650 

1,150 

225 

325 

550 

1,100 

150 

275 

450 

1,000 

50 

200 

350 

900 

5  less  capacity. 

This  is  a  low  efficiency,  but  for  crude  lifts  is  about 
right.  Anyway  it  is  on  the  safe  side.  The  figures  given 
for  the  different  depths  of  submergence  represent  the 
quantity  of  free  air  consumed  per  gallon  of  water  de- 
livered, assuming  25  per  cent  efficiency.  Calculations 
were  made  from  S.  F.  Shaw's  formula 
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In  Fig.  5  is  shown  a  simple  method  of  unwatering  a 
winze.  The  water  can  be  lowered  to  within  a  few  feet 
of  the  bottom.  The  final  wind-up  will  require  a  pump 
and  the  air  lift  water  column  will  make  the  pump  col- 
umn. In  ths  meantime  the  water  has  been  lowered 
most  of  the  way  without  any  of  the  bother  of  repeat- 
edly lowering  a  sinking  pump. 

Recently  it  became  necessary  to  pump  water  with 
a  pump  that  would  not  lift  it  as  high  as  required.  The 
job  was  accomplished  with  complete  satisfaction  by 
turning  live  air  into  the  water  column  where   it  left 

•Unwatering  the  Tiro  General  Mine  by  Air  Lift,"  S.  F.  Shaw. 
Trans.  A.I.M.E.,  1920. 


the  pump.    As  the  column  i  till  of  watei  •  at<  r 

pi  i    jure  than  the  nir  pr<     tire  it  was  ni  turn 

i he  ail  on  befon  pump.    The  pump  then 

ai  ti  'i  ae  a  submergeni  e  for  the  air  lift. 

The  exhaust  from  direct  acting  air  pumj 
with  considerable  force,  and  tins  energy  can  be  utilized 
l>.\-  piping  it  into  the  pump  column,  it  also  pn 
freezing  at  the  exhaust.  The  pump  will  elevate  the 
water  slightly  higher  than  it  will  with  the  exhaust 
discharged  in  the  open,  as  is  generally  practiced.  A 
check  valve  must  be  placed  between  the  pump  and  the 
water  column  to  prevent  the  water  working  back  Into 
the  air  cylinder.  Also  a  by-pass  should  be  provided  to 
the  open,  for  use  in  starting  the  pump.  The  exhaust 
should  be  turned  into  the  column  as  soon  as  the  pump 
gets  under  way.  Once  the  exhaust  air  gets  started  in 
the  column  it  ascends  with  the  water,  making  the  column 
lighter.    This  exhaust  air  acts  as  an  air  lift,  while  the 


•Ji  "air  pipe 


FIG.  5 
FIG.  5.    METHOD  OF  UNWATERING  WINZE.     FIG.  6     SHOW- 
ING PUMP  DISCHARGING  EXHAUST  AIR 
INTO  WATER  COLUMN 

pump  furnishes  the  submergence.  As  the  exhaust  air  is 
colder  than  the  water  when  it  first  enters  the  column, 
this  air  absorbs  heat  from  the  water,  which  in  turn  ex- 
pands the  air,  so  that  some  energy  is  obtained  from  the 
water  itself.  It  is  our  practice  to  pipe  all  air-pump  ex- 
hausts into  their  water  columns.  We  have  air  pumps 
raising  water  300  ft.  vertically,  operating  on  80-lb.  air 
pressure  at  the  pump,  which  discharge  their  air  directly 
into  the  pump  column.  When  not  so  discharging,  these 
pumps  give  constant  trouble  with  freezing,  and  though 
we  have  no  definite  figures,  they  seem  to  consume  consid- 
erably more  air  for  the  same  water  delivery.  The  water 
column  should  always  be  large  enough  to  handle  the  mix- 
ture of  air  and  water.  If  it  is  i  in.  larger  than  the 
proper  column  for  the  pump  with  open  exhaust,  it  will 
be  satisfactory.  In  fact,  we  have  had  pumps  working 
this  way  where  the  column  was  really  smaller  than  it 
should  be  for  just  the  plain  water.  However,  this  is 
very  inefficient  and  should  be  avoided.  Fig.  6  shows 
the  proper  arrangement. 
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THK  RECENT  DEVELOPMENT  of  the  old  Mexia 
gas  field  into  one  of  the  largesl  producing  oil  fields 
of  Texas  lends  new  interest  to  other  old  gas  fields 
of  this  state  in  which  sufficieiil  drilling  has  not  been 
done  definitely  to  prove  their  mineral  content.  The 
White  Point  gas  field  comes  under  this  classification, 
■ie  following  article  is  presented  not  as  a  geological 
report  hut  as  a  general  description  that  may  be  of 
interest  to  many  who  are  unacquainted  with  this  little- 
known  but  promising  field. 

White  Point  is  in  San  Patricio  County.  Tex.,  about 
six  miles  northeast  of  Corpus  Christi  and  on  the  oppo- 
site side  of  Nueces  Bay.  As  its  name  implies,  it  is  a 
tongue  of  land  projecting  into  the  bay.  Around  the  bay 
shore  is  a  low,  gently  sloping  belt,  some  of  it  a  tidal 
flat,  and  back  of  this  belt  is  a  bluff  40  or  50  ft.  high, 
which  extends  around  the  bay  itself  and  on  south  of 
Corpus  Christi.  Back  from  the  bluff  the  land  is  prac- 
tically level. 

Limestone  Prominent  Formation 

The  surface  is  covered  everywhere  by  sand  or  a  black, 
heavy,  sticky  (when  wet)  soil  known  as  "black  land." 
The  most  conspicuous  formation  exposed  on  the  face  of 
the  bluff  is  a  white  limestone  that  outcrops  on  the  west- 
ern side  of  the  point.  This  is  a  fine-grained  rock  similar 
to  the  so-called  "calichi"  that  covers  so  much  of  South- 
Texas  farther  to  the  west.  A  large  percentage  of 
this  rock  is  soluble  in  acid,  leaving  a  residue  of  rounded, 
white  silica  grains.  Some  geologists  consider  the  rock 
a  phase  of  the  Reynosa,  the  lower  beds  of  the  Pleistocene 
in  the  western  part  of  the  Gulf  Coastal  Plain.  If  this 
he  true,  the  upper  beds  of  the  Pleistocene,  unlike  the 
entire  Texas  coast  northward  from  this  section,  are 
almost  entirely  absent  as  the  limestone  crops  near  the 
top  of  the  bluff,  and  its  apparent  dip  is  not  great. 

No  opportunity  to  examine  samples  from  wells  drilled 
in  this  field  has  presented  itself,  but  it  is  probably  rea- 
-'. nable  to  assume  that  the  entire  series  of  strata  passed 
through  in  drilling  belong  to  the  Pleistocene  and  upper 
Tertiary.  The  log  of  one  well  drilled  to  a  depth  of 
1,010  ft.  shows  ninety-eight  changes  of  formation  in 
that  depth,  including  two  gas-bearing  strata.  .Most  of 
the  beds  were  gumbo,  shale,  sand,  and  rock,  with  sandy 
variations  of  gumbo  and  shale,  and  the  rock  strata,  in 
most  formations,  were  quite  thin.  This  compares  with 
most  of  the  other  wells  of  this  depth  in  the  Gulf  Coast 
region. 

Claims  have  been  made  that  White  Point  is  a  salt 
dome,  but  they  are  entirely  without  foundation  in  fact. 
To  date  no  formations  proving  the  existence  of  a  salt 
dome,  such  as  a  rock-salt  core  or  the  overlying  cap  rock 
of  anhydrite  and  porous  crystalline  limestone,  have  been 
found.  It  is  true  that  salt  water  and  saline  water 
charged  with  hydrogen  sulphide  occur  here,  but  these 
are  found  in  areas  other  than  salt-dome  oil  fields  and 


prove  nothing.  It  is  my  belief  that  the  structure  of 
this  field  is  an  anticline.  This  opinion  has  been  pre- 
viously expressed  by  Alexander  Deussen.1 

Drilling  at  White  Point  began  in  1914.  It  was  in- 
duced by  the  discovery  of  a  gas  seep  on  the  west  side  of 
the  present  field.  The  discovery  well,  No.  2  of  the  White 
Point  Oil  &  Gas  Co.,  came  in  suddenly  on  Nov.  11, 
1914,  as  a  tremendous  gasser  at  a  depth  of  2,260  ft. 
The  casing  was  blown  from  the  hole,  the  derrick  dashed 
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to  pieces,  and  the  top  of  the  well  soon  became  a  yawn- 
ing crater  in  which  the  drilling  rig  was  swallowed.  The 
collection  of  mud  and  water  in  the  crater  eventually 
plugged  the  well,  but  not  until  a  great  loss  of  gas  had 
occurred.  The  gas  flow  was  roughly  estimated  to  be 
50,000,000  cu.ft.  per  day.  The  crater  is  now  about  200 
ft.  in  diameter,  with  nearly  vertical  walls  50  ft.  deep  to 
the  level  of  the  water  that  has  collected  in  it.  Some  gas 
is  still  bubbling  up  through  this  water. 

Later  the  Gulf  Production  Co.  obtained  a  lease  on  this 
ground  and  drilled  a  well  about  800  ft.  north  of  the 
discovery  well.  This  work  was  begun  in  September. 
1915,   and   in   December  the   gas   sand   was   struck   at 
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2,200  ft.  Eight-inch  casing  was  Bet,  extra  heavj  fittings 
were  attached,  and  several  tons  of  cemenl  poured  around 
the  connections.  Bailing  w:is  then  started,  bul  tin-  mud 
was  lowered  only  part  way  when  the  well  came  in  with 
such  tone  as  to  blow  the  derrick  to  pieces.  During  the 
first  week  in  January.  1916.  the  well  was  capped, 

To  quote  from  an  account  of  this  well  published  in 
the  Fuel  Oil  Journal  (the  forerunner  of  the  OH  Trade 
Journal)  of  February.  1916:  "The  massive  fittings, 
weighted  down  with  tons  of  cement,  held  until  Wednes- 
day, Jan.  12.  when,  under  the  constant  pressure,  they 
gave  way,  stripping  the  threads  from  the  irons  buckled 
into  the  cement  and  throwing  off  the  pate-valve  con- 
nections. The  hole  soon  began  spouting  sand,  mud.  and 
water  along  with  the  gas.  The  friction  of  the  solid 
particles  cut  through  the  casing,  part  of  which  was 
lifted  out  of  the  hole,  the  remainder  dropping  out  of 
sight." 

As  a  matter  of  fact,  everything  about  the  rig.  includ- 
ing the  boiler,  was  lost  in  the  crater  of  this  well.  Sand 
fell  in  the  streets  of  Corpus  Christi,  six  miles  away,  and 
later,  when  the  gas  became  ignited,  flames  leaped  over 
200  ft.  into  the  air.  The  flow  from  the  well  was  esti- 
mated to  have  been  in  excess  of  100,000,000  cu.ft.  daily, 
and  the  pressure,  from  experiments  with  a  pitot  tube. 


BLOWIXi;   GAS    FROM    WELL 


to  be  1,100  lb.  This  well,  like  the  discovery  well,  event- 
ually became  sealed  off,  and  only  a  little  gas  is  now- 
escaping  from  the  well,  visible  where  it  bubbles  up 
through  the  water  in  the  bottom  of  the  crater.  This 
crater  is  between  300  and  400  ft.  across  and  75  to  100 
ft.  down  to  the  water. 

Other  wells  were  drilled  in  which  gas-bearing  strata 
were  found  at  450  ft.,  1,900  ft.,  2,260  ft.,  and  3,400  ft. 
The  Gulf  Production  Co.'s  No.  5  well  was  abandoned  at 
4,500  ft.  after  passing  through  the  gas  sands  at  2.200 
and  3,500  ft.  No  oil  was  encountered  in  this  well.  A 
strong  flow  of  hot  salt  water  was  struck  at  3,600  ft., 
and  this  water  is  being  used  in  an  improvised  bath 
house.  Another  well,  on  the  bay  shore,  also  blew  a 
considerable  crater  at  the  surface,  but  left  the  casing. 
This  casing  has  evidently  collapsed,  and  a  flow  of  salt 
water  highly  charged  with  hydrogen  sulphide  is  still 
issuing  from  the  casing. 

Finally  a  third  big  well  was  drilled  to  the  2,200-ft. 
gas  stratum,  in  which  the  casing  held.  After  blowing 
wild  for  a  couple  of  years,  and  wasting  billions  of  cubic 
feet  of  natural  gas,  this  well  was  ordered  closed  in  by 
the  Oil  and  Gas  Division  of  the  Railway  Commission. 

A  cross  connection  was  placed  on  top  the  casing,  and 
a  valve  on  each  of  the  three  arms.  Then  a  concrete 
monolith  was  built  around  the  casing,  completely  sur- 


rounding  the  valves.    The  block  i    aboul  6  ft,  iquare 

above  ground,  8  ft.  square  below  t h,-  surface,  and 
30  ft.  deep.     Pipes    leading    I  i    the   valve 
cemented  in  bo  thai   "  an  be  turned  bj    long 

wrenches.    Other  valves  were  placed  on  the  pipes  oul 

side  the  cement.     A  horizontal  blow-off  pipe  was  laid 
from  the  well,  and  ti  the  blowing  gas  alone 

was  sufficient  to  dig  a  large  hole  in  the  ground. 

For  some  time  this  well  has  been  supplying  gas  for 

all   the   industries  and   dwelling   houses   at    Taft.      Only 
tly  the  meter  on  this  well  showed  a  pressure  of 
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52(1  lb.,  even  with  the  supply  going  to  Taft  and  with  a 
considerable  escape  from  the  blow-off  pipe  from  the 
water  separators.  If  the  well  were  closed  in  the  pres- 
sure would  go  up  to  700  lb.  per  sq.in.  The  gas  is  free 
from  sulphur  and  tests  about  900  B.t.u.  It  is  almost 
dry,  but  a  little  light,  slightly  pinkish  tinted  oil  collects 
in  the  valves  at  the  well. 

In  September,  1921,  an  association  of  capitalists  of 
north  Texas,  headed  by  S.  J.  Campbell  and  L.  D.  Pre- 
witt,  of  Dallas,  and  called  the  Campbell-Prewitt  inter- 
ests, secured  a  lease  on  1,480  acres  from  the  White  Point 


CRATER  OF  NO.  2  WELL  OF  WHITE  POINT  OIL  &  GAS  CO. 

Oil  &  Gas  Co.,  agreeing  to  drill  within  a  certain  time 
limit.  These  interests  also  secured  a  franchise  from  the 
city  of  Corpus  Christi  to  supply  natural  gas  within  its 
limits.  This  project  will  necessitate  the  construction  of 
a  pipe  line  across  Nueces  Bay.  The  White  Point  Oil  & 
Gas  Co.  will  receive  a  royalty  based  on  cubic  footage  of 
gas  at  the  wells.  Further  drilling  in  this  field,  to  be 
undertaken  soon,  will  be  watched  with  great  interest, 
not  only  because  of  the  almost  certainty  of  developing 
a  large  supply  of  natural  gas,  but  because  of  the  possi- 
bility of  opening  a  new  oil  field  in  an  unproductive  por- 
tion of  the  Texas  Gulf  Coast. 
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Must  the  Critique  Alv 
Be  Favorable  ? 

\  \  'EWERES     ■'.KWHAT  AMI  SKI' 

♦   '  .n  a  local  newspaper  the 

other     iiay     that     a     Cuban     journalist 

fought  a  duel  with  an  outraged  author 

unfavorable  book  review.     The 
book    in   question    described    conditions 

o,  which  did  not  make  the  duel 
quite  so  inappropriate  an  event  as  it 
might  otherwise  have  been.  Fancy  a 
duel  over  "Pollyanna,"  for  instance. 
-  rio,  the  reviewer,  sustained  a 
slight  wound.  :t  was  said,  wh< 
Ballesteros  received  a  sword  thrust 
through  the  shoulder  which  sent  him 
to  the  hospital.  Let  this  be  a  lesson 
to  the  authors  of  books:  they  should 
not  become  unduly  exercised  over  criti- 
cism. So  far.  we  have  escaped  and  we 
hope  that  we  shall  continue  to  do  so. 
One  of  the  reasons  why  we  never  really 
hankered  for  a  training  in  a  German 
technical  school  was  that  we  feared  we 
might  have  to  fight  a  duel,  for  we  pre- 
ferred to  retain  both  of  our  ears  and 
not  have  a  place  where  we  had  to  be 
careful  in  shaving. 

Seriously  speaking,  this  brings  up 
the  question  of  unfavorable  criticism. 
One  well-known  technical  editor  in  this 
country  tells  us  that  it  is  a  rule  in 
his  office  to  avoid  reviewing  books  about 
which  he  cannot  speak  in  a  friendly 
way;  that  is,  a  book  will  not  be  reviewed 
unless  he  can  speak  of  it  favorably  and 
helpfully.  We  do  not  agree  with  this 
point  of  view.  If  the  title  and  pros- 
pectus of  a  book  is  likely  to  attract 
our  readers,  we  feel  that  they  are  en- 
titled to  know  our  honest  opinion  of  it. 
We  try  to  give  an  idea  of  what  the 
book  contains,  of  its  good  and  bad 
points  as  we  see  them.  If  a  book  is  a 
poor  one  in  our  estimation  we  say  so, 
whether  it  is  published  by  McGraw-Hill 
or  someone  else.  Of  course,  the  opinion 
i3  only  ours,  and  higher  authorities  may 
disagree,  but  this  is  about  all  that  can 
reasonably  be  expected  of  us. 


IX  A\  EARLY  ISSUE  we  hope 
to  review  "Within  the  Atom," 
by  John  Mills.  This  is  said  to  "admit 
the  non-scientific  reader  to  the  mys- 
teries which  science  is  penetrating." 
Of  course,  we,  being  scientific  men,  will 
find  nothing  that  we  do  not  already 
know,  but  it  may  be  a  good  book  to  buy 
for  our  sweethearts  or  wives. 


A    Manual  of  Flotation  Processes.     By 

Arthur  F.  Taggart.     Cloth;  6x9; 

pp.  181.    John  Wiley  &  Sons,  Inc., 

New  York;  1921.     Price,  $3. 

A  book  on  flotation  in  the  index  of 

which   no   such   words   as   "litigation," 

"patents,"    "royalties,"    and    "history" 

can  be  found  is  somewhat  of  a  novelty, 

think  will  be  a  welcome  one  to 

rage  flotation  operator.    No  con- 


flicting theories  are  otTered  to  puzzle 
the  leader.  In  the  first  chapter,  of 
twenty-two  pages,  the  author  states 
>  his  own  opinions, 
based  on  experience  and  experimental 
research,  as  to  why  and  how  flotation 
works,  and  the  governing  conditions, 
from  the  practical  standpoint.  Then 
come  about  seventy-five  pages  on  test- 
ing equipment  and  methods;  forty  pages 
descriptive  of  the  leading  makes  of 
commercial  flotation  machines;  and 
thirty  pages  devoted  to  the  flow  sheets, 
and  reasons  therefor,  at  representative 
flotation  plants.  A  large  number  of 
detailed  drawings  and  charts  supple- 
ment the  text.  Several  valuable  tables 
are   also  appended. 

Mr.  Taggart  is  professor  of  ore  dress- 
ing at  Columbia  University.  Under  his 
direction,  in  1919  and  1920,  research 
work  was  carried  on  which  indicated  an 
essentia]  difference  in  principle  between 
the  operation  of  machines  in  which  the 
froth  is  caused  by  violent  agitation  and 
those  in  which  the  froth  is  made  by  the 
admission  of  air  at  or  near  the  bot- 
tom of  the  cell,  as  in  the  so-called 
pneumatic  machines.  In  those  machines 
which  depend  on  beating  the  pulp  into 
a  froth  (the  Minerals  Separation  and 
the  Janney,  for  example)  Professor 
Taggart  believes  the  phenomena  to  be 
as  follows:  The  rapidly  moving  impel- 
lers throw  the  pulp  to  the  periphery 
of  the  agitation  chamber,  thereby  de- 
pressing the  surface  at  the  center  and 
creating  a  vortex.  When  the  vortical 
cone  above  the  pulp  level  reaches  the 
impellers,  air  is  entrained  and  is  imme- 
diately broken  up  into  many  small  bub- 
bles. As  the  pressure  in  front  of  the 
rapidly  moving  blades  is  considerably 
greater  than  at  other  points,  a  portion 
of  these  small  bubbles  passes  into  solu- 
tion. Away  from  the  impellers,  how- 
ever, the  pressure  is  normal,  and  behind 
the  impellers,  subnormal,  so  that  the 
pulp,  except  directly  in  front  of  the 
blades,  becomes  supersaturated  with 
air.  Bubbles  of  air  therefore  re-form, 
and  do  so  on  the  oiled  sulphide  particles 
present  in  the  pulp.  The  bubbles  of  air 
rising  through  the  pulp  in  this  type  of 
machine  have  been  found  to  be  coated 
with  sulphide  particles — the  concentra- 
tion having  been  made  in  the  body  of 
the  pulp  as  the  bubbles  form.  Profes- 
sor Taggart  therefore  calls  the  process 
"pulp-body  concentration,"  which  would 
seem  to  be  a  fitting  term. 

In  distinction  to  the  phenomena  al- 
ready outlined  is  the  "bubble-column 
process,"  in  which  the  bubbles  are 
larger  and  more  numerous  than  in  the 
pulp-body  process  and  therefore  rise 
through  the  pulp  more  rapidly.  They 
have  been  found  to  carry  sulphide  and 
gangue  particles  in  the  same  ratio  as 
they  are  found  in  the  pulp  through 
which  they  pass,  no  concentration  tak- 
ing place  until  the  level  of  the  pulp 
(the  bottom  of  the  bubble  column)  is 
reached.  But  in  the  layer  of  bubbles 
at  the  surface  of  the  pulp,  study  shows 
that  "there  is  a  differential  draining 
of  the  gangue  and  sulphide  particles; 
that    the    average    downward    velocity 


of  the  sulphide  particles  is  less  than 
tlie  average  upward  velocity  of  the 
bubbles:  that  the  average  downward 
velocity  of  the  gangue  is  greater  than, 
the  average  upward  velocity  of  the  bub- 
bles; and  that,  as  a  result,  the  sulphides 
are  lifted  up  and  away  from  the 
gangue.  It  is  apparent,  also,  from  such 
study,  that  the  sulphide  particles  in  the 
bubble  column  are  nowhere  firmly  ad- 
herent to  bubbles,  as  they  are  in  the 
pulp-body  processes." 

Besides  the  Callow  cell,  bubble-col- 
umn concentration  is  said  to  take  place 
in  the  Ruth,  Groch,  Hebbard,  Rork,  and 
K.  &  K.  machines.  One  would  think 
the  last  two  mentioned  would  not  come 
in  this  class,  but  Professor  Taggart 
has  found  that  the  "pulp  is  displaced 
so  rapidly  through  the  zone  of  the  mov- 
ing parts  into  the  quiet  zone,  that  the 
time  is  insufficient  to  effect  pulp-body 
concentration." 

Xot  being  familiar  with  the  experi- 
mental work  upon  which  Professor  Tag- 
gart's  assertions  are  based,  we  are  not 
qualified  to  offer  intelligent  comment 
thereon.  A  full  explanation  and  dis- 
cussion is  promised  in  a  later  book; 
until  this  is  published  we  can  only 
admit  the  reasonableness  of  the  author's 
views,  at  the  same  time  rather  holding 
aloof  from  the  idea  that  there  is  in 
all  instances  a  sharp  dividing  line  be- 
tween the  two  processes.  It  is  inter- 
esting to  observe  that  Professor  Tag- 
gart believes  that  any  ore  amenable  to 
froth  flotation  can  be  treated  with 
equally  good  metallurgical  results  by 
either  process. 

The  theory  of  supersaturation  in  the 
agitation  compartment,  on  which  Pro- 
fessor Taggart's  views  are  based,  seems 
to  have  been  advanced  privately  as 
early  as  1907  by  Sulman  and  Picard. 
but  to  have  been  carefully  avoided  in 
Sulman's  paper  published  by  the  Insti- 
tution of  Mining  and  Metallurgy  in 
1919.  This  may  have  been  done  ad- 
visedly, for,  as  we  all  know,  flotation 
is  a  legal  as  well  as  a  metallurgical 
process.  We  expect  that  Professor 
Taggart's  work  will  have  a  wide  airing 
in  the  courts. 

Certainly  the  first  chapter  of  this 
book  is  the  most  interesting,  but  the 
remainder  is  no  less  valuable  to  the 
flotation  test  man  and  operator.  The 
author  does  not  hesitate  to  state  his 
opinions  of  procedure,  processes,  and 
machines,  and  with  his  ideas  we  gener- 
ally agree.  He  devotes  a  page  to  a 
comparison  of  flotation  machines  which 
we  think  might  well  have  been  ampli- 
fied, giving  more  of  the  details  as  to 
why  some  types  of  machines  have  been 
thrown  out  of  certain  plants.  Mr.  Cal- 
low and  others  of  his  school  should 
feel  encouraged  by  the  prophecy  that 
"ten  years'  time  will  see  the  agitation- 
type  machine  almost  completely  dis- 
placed by  machines  of  the  pneumatic 
type." 

This    small    volume    is    well   written, 
well  edited,  and  well  printed,  and  on  the 
subjects  which  it  covers  we  consider  it 
easily  the  best  book  available  today. 
E.  H.  R. 
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Echoes  From  the  Fraternity 

SOCIETIES,  ADDRESSES,  AND   REPORTS 


New  York  Section,  A.  I.  M.  E., 

Opposes  Licensing  of 

Engineers 

Among  a  majority  of  those  present 
at  the  meeting  of  the  New  York  Section 
of  the  American  Institute  of  Mining 
ami  Metallurgical  Engineers,  held  at 
the  Machinery  Club,  on  Jan.  11,  the 
bill  for  the  compulsory  licensing  of 
engineers  seemed  to  be  as  popular  as  a 
bow-legged  girl  in  her  own  home  town. 
The  subject  of  the  evening  was  open 
for  discussion  immediately  following 
the  usual  dinner.  W.  Y.  Westervelt, 
as  chairman,  introduced  P.  E.  Barbour, 
assistant  secretary  of  the  Institute,  and 
also  vice-chairman  of  the  present  Engi- 
neers' Licensing  Board  of  New  York 
State.  Mr.  Barbour  outlined  the  his- 
tory and  purport  of  the  Engineers' 
Licensing  Bill,  which  passed  the  Legis- 
lature, was  signed  by  the  Governor, 
and  becomes  compulsory  in  May,  1923. 
Mr.  Barbour  refrained  from  any  com- 
ment either  for  or  against  licensing,  but 
simply  stated  conditions  as  actually 
specified  by  the  measure. 

B.  B.  Gottsberger,  the  next  speaker, 
gave  a  resume  of  the  legislation  with 
regard  to  the  licensing  of  engineers. 
now  in  effect  in  nineteen  states.  He 
stated  that,  in  his  opinion,  there  was 
considerable  opportunity  for  study,  as 
engineers  in  general,  and  particularly 
mining  engineers,  did  not  feel  that 
there  was  justification  for  such  meas- 
ures. A  serious  objection  to  such  laws 
was  that  the  effect  would  be  not  to 
rule  out  the  unfit,  but  that  there  was  a 
danger  that  engineers  would  be  for- 
bidden to  develop.  The  arguments  thus 
far  given  by  the  supporters  of  the 
licensing  bill  are  without  real  justifica- 
tion, particularly  as  applied  to  mining 
engineers. 

W.  R.  Ingalls,  in  a  letter  to  the  chair- 
man, stated  he  believed  that  all  efforts 
should  be  made  to  check  and  repeal  the 
movement  and  also  said  that  one  great 
difficulty  lay  in  the  fact  that  no  satis- 
factory definition  of  engineers  had  yet 
been  reached.  This  opinion  was  also 
held  by  a  number  of  those  present. 

J-  M.  Goodell,  *he  next  speaker,  said 
that  civil  engineers  had  had  licensing 
thrust  on  them,  and  he  outlined  the 
early  work  which  had  been  done  in 
furthering  the  licensing  movement.  He 
believed  that  the  civil  engineers,  as 
well  as  others,  should  help  to  administer 
the  laws  as  they  now  exist  until  thev 
can  find  out  the  general  effect,  and 
make  such  corrections  as  seem  neces- 
sary. 

D.  M.  Liddell,  in  a  letter  to  the  chair- 
man, stated  that  engineers  were  not 
to  be  considered  in  a  class  with  doctors 
and  lawyers,  as  their  practice  was  often 
not  a  local  one,  but  covered  professional 


work  in  muni  i  oui  tati  b,  and  thai  the 
securing  of  licenses  in  every  state 
WOUld  work  an  unnecessary  hardship 
on  them.  P.  T.  Rubidge  told  of  the 
work  done  by  the  licensing  committee 
appointed  by  Engineering  Council  in 
mis,  of  which  he  was  a  member.  This 
committee  spent  considerable  time  in- 
vestigating, and  attempted  to  secure  as 
many  opinions  as  possible.  At  the 
time  the  report  was  made,  there  had 
been  no  opportunity  for  extensive  ex- 
pression of  opinion. 

R.  A.  Parker,  chairman  of  the  Colo- 
rado Section,  stated  in  a  letter  that 
the  licensing  bill  as  passed  in  Colorado 
was  an  underhanded  piece  of  legisla- 
tion, and  one  with  which  none  of  the 
mining  engineers  were  in  sympathy  or 
expected  to  receive  benefit  from.  Col. 
A.  S.  Dwight  outlined  the  more  recent 
work  of  Engineering  Council  with  re- 
spect to  engineer  licensing.  He  said 
that  the  committee  had  done  all  that 
it.  could  do  and  that  there  still  existed 
a  radical  division  of  opinion. 

Allen  H.  Rogers  then  proposed  a  res- 
olution, but  at  this  point  D.  M.  Oltarsh, 
one  of  the  originators  of  the  Engineers' 
Licensing  Bill  in  New  York  State,  at- 
tempted to  explain  the  measure.  His 
attempts  were  more  antagonistic  than 
explanatory,  and  resulted  in  consider- 
able discussion  on  the  floor.  The  res- 
olution, which  was  seconded  and  passed 
with  but  one  dissenting  vote,  is  as 
follows: 

"Whereas  the  legislature  of  this 
state  has  passed  a  law  requiring  that 
engineers  be  licensed  for  the  practice 
of   their   profession;   and. 

Whereas  it  is  our  belief  that  this 
law  or  any  other  law  for  the  licensing 
of.  engineers  does  nothing  to  improve 
the  status  of  the  engineer  and  is  not 
required  for  the  protection  of  the  pub- 
lic; and, 

Whereas  this  law  imposes  an  unjust 
and  burdensome  restriction  on  engi- 
neers in  the  practice  of  their  profes- 
sion; 

Resolved,  That  the  members  of  the 
New  York  Section  of  the  American 
Institute  of  Mining  and  Metallurgical 
Engineers  present  in  meeting  assembled 
pledge  themselves  jointly  and  severally 
to  work  for  the  repeal  of  this  law  and 
to  oppose  any  similar  legislation;   and 

Resolved,  That  a  copy  of  these  resolu- 
tions be  transmitted  to  the  Board  of 
Directors  of  the  A.I.M.E.,  with  the  re- 
quest that  the  appointment  of  a  com- 
mittee of  five  by  the  chairman  of  the 
section  be  approved,  said  committee  to 
plan  and  carry  out  measures  for  the 
repeal  of  the  New  York  licensing  law, 
and  to  this  end  authorized  to  receive 
and  disburse  funds  and  to  co-operate 
with  other  engineering   organizations." 

An     attempt     on     the     part     of     Mr. 


I 
until   a   later   meeting  was   stopped    foi 
lack  of  a   second.     Directly   pr< 
the  closing   of  the   n 
Payne  stated  that  he  regarded 
tire  engineering    license   moven 
selfish    legislation,  and   considered   that 
it    had    been    fostered    by    labor-union 
propaganda    and    agitation,     pure     and 
simple. 


Mine  Law  Revision  Opposed 
in  Colorado 

The  annual  meeting  of  the  Colorado 
Metal  Mining  Association  and  the 
Colorado  Chapter  of  the  American 
Mining  Congress  met  in  joint  session 
at  Denver  on  Jan.  10  and  17.  Opera- 
tors from  the  principal  mining  camps 
reported  a  revival  of  mining  interest 
throughout  the  various  districts.  Sev- 
eral of  the  large  operators  stated  that 
they  were  preparing  for  enlarged  op- 
erations and  a  considerable  number  of 
new  mining  enterprises  were  announced 
by  members  present. 

George  A.  Stahl,  general  manager  of 
the  Vindicator  Consolidated  Gold  Min- 
ing Co.,  at  Cripple  Creek,  was  elected 
president  of  the  Colorado  Metal  Mining- 
Association,  and  George  E.  Collins,  of 
Denver,  was  elected  governor  of  the 
Colorado  chapter  of  the  American  Min- 
ing Congress.  M.  B.  Tomblin  was 
elected  secretary  of  both  organization- 
and  A.  M.  Collins,  treasurer. 

The  meeting  went  on  record  as  op- 
posed to  the  revision  of  Federal  mining 
laws  as  proposed  in  H.  R.  7736.  and  a 
resolution  was  adopted  favoring  the 
transfer  of  the  Forestry  Department 
from  the  Agricultural  to  the  Interior 
Department. 


University  of  Illinois  Offers 
Research  Assistantships 

To  assist  in  the  conduct  of  engi- 
neering research  and  to  extend  and 
strengthen  the  field  of  its  graduate  work- 
in  engineering,  the  University  of  Illi- 
nois maintains  fourteen  research  grad- 
uate assistantships  in  the  Engineering 
Experiment  Station.  Two  other  such 
assistantships  have  been  established 
under  the  patronage  of  the  Illinois  Gas 
Association.  These  assistantships,  for 
each  of  which  there  is  an  annual  stip- 
end of  $600  and  freedom  from  all  fees 
except  the  matriculation  and  diploma 
fees,  are  open  to  graduates  of  approved 
American  and  foreign  universities  and 
technical  schools  who  are  prepared  to 
undertake  graduate  study  in  engineer- 
ing physics,  or  applied  chemistry. 
Information  may  be  obtained  by  ad- 
dressing The  Director,  Engineering 
Experiment  Station,  LTniversity  of 
Illinois.   Urbana.  111. 
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Special  Entertainments  Manned 

for  Institute's  Februarv 
Meet  ins 

In  addition  to  the  genera]   pi 
.if  technical  sessions  to  be  held  at  the 
meeting  of  the  American  lnsti- 
Mining  :nitl  Metallurgical  Engi- 
•.  New  York,  the  Committee  on 
Arrangements  has  made  the  following 
announcement    concerning    special    en- 
tertainments: 

On    Feb.   20.   at    8:16,  a   smoker   will 
be   held    in    the    Engineering    So 
Building. 

::ing.    Feb.    21,    two 

moving  pictures,  "Mexico  and  Its  Oil" 

and  "Through  India  With  the  Duke  of 

Eight,    Including    a    Visit    to    the 

i  -i'ii    and    Steel    Works."   will    be 

shown. 

For  the  accommodation  of  members, 
arrangements  have  been  made  whereby 
tickets  for  several  of  the  principal 
theatres  may  be  purchased  through 
the  Entertainment  Committee.  Details 
regarding  these  tickets  may  be  obtained 
from  A.  C.  Ludlum.  2  Rector  St.,  New 
York  City. 

On  Wednesday  afternoon,  Feb.  22, 
Senator  William  A.  Clark  will  open 
his  art  galleries  to  members  and  guests. 

Wednesday  evening  will  be  devoted 
'."   the  banquet. 

Those  planning  to  participate  in  the 
excursions  on  Thursday,  Feb.  23,  will 
assemble  at  the  ferry  house  of  the 
Central  R.R.  of  Xew  Jersey  at  the  foot 
of  West  23d  St.  (Hudson  River),  a 
little  before  9  o'clock,  the  boat  leaving 
B:55  a.m.  sharp.  The  party  will  be 
divided  into  groups:  those  interested  in 
in  oil  and  in  copper. 

At  Jersey  City,  a  special  train  will 
take  the  steel  group  to  the  plant  of 
the  '  rucible  Steel  Co.  of  America,  at 
Harrison,  N.  J.;  the  oil  group  to  the 
Bayway  plant  of  the  Standard  Oil  Co. 
of  Xew  Jersey,  and  the  copper  group 
to  the  Chrome  plant  of  the  U.  S.  Metals 
Refining  Co.  At  Perth  Amboy  the  dif- 
ferent groups  will  be  entertained  at 
luncheon  by  the  industries  of  Perth 
Amboy. 

After  lunch  the  steel  group  will  visit 
the  Pardee  Steel  and  Pardee  Tile 
the  oil  group  the  Chesebrough 
Manufacturing  Co.  or  the  Barber  As- 
phalt Co.,  and  the  copper  group  the 
Standard  Underground  Cable  Co.  or  the 
Raritan  Copper  Works.  The  ladies  of 
the  party  will  be  entertained  at  cards 
and  tea  during  the  afternoon.  Groups 
v.ill  reassemble  at  the  Perth  Amboy 
station  about  4:30  p.m.,  for  return  by 
special  train,  which  will  bring  them 
back  to  New  York  about  5:30  p.m. 

The  committee  finds  that  it  will   be 
ary  to  secure  definite  registration 
tor   the   excursions.     This   registration 
Tuesday  evening,  Feb.  21. 

Partly  to  defray  the  expenses  of  the 
excursion,  members  residing  in  the 
territory  covered  by  the  New  York 
Section  will  be  required  to  pay  a  nom- 
inal fee  for  themselves  and  each  guest 
when  registering  for  the  excursion. 
Visiting  members  and  guests  will  not 
be  required  to  pay  this  fee. 


MEN  YOU  SHOULD 
KNOW  ABOUT 


G.  \.  Joslin  lias  returned  to  Salt  Lake 
City  from  Bayhorse,  Idaho. 

11.  S.  Rose,  president  of  Level  Crystal 
Gold  Mines,  Kirkland  Lake,  is  visiting 
New  York. 

C.  K.  Leith.  of  the  University  of  Wis- 
consin,  sailed   for   Chile   on   Jan.   7,   to 
eological  examinations. 

O.  E.  Meinzer,  of  the  staff  of  the 
U.  S.  Geological  Survey,  is  making  a 
Western   trip   on   extended    business. 

E.  A.  Julian,  of  San  Francisco,  con- 
sulting engineer  for  the  Goldfield  Con- 
solidated Mining  Co.,  was  recently  in 
Reno. 

J.  K.  Thoenen  has  been  made  general 
manager  of  the  Spar  Mountain  Mining 
Co.,  with  headquarters  at  Cave-in- 
Rock,  111. 

Maurice  Clark  has  been  put  in  charge 
of  a  special  mining  department  recently 
established  by  the  Douglas,  Ariz.  Cham- 
ber of  Commerce  and  Mines. 

George  A.  Morrison,  formerly  super- 
intendent of  the  Creighton  Mine,  On- 
tario, has  accepted  a  position  with  the 
Keene  Mica  Co.,  Gilsum,  N.  H. 

J.  D.  Bower,  formerly  shop  foreman 
for  the  Miami  Copper  Co.,  has  been 
placed  in  charge  of  the  mechanical  de- 
partment at  Nacozari,  Mexico. 

Frank  M.  Estes  returned  to  New 
York  from  Central  America  last  week 
and  left  for  Madera,  Chihuahua,  Mexico, 
to  take  charge  of  the  Dolores  mines. 

Arthur  W.  Jenks  returned  to  San 
Francisco  last  week  after  examining 
properties  in  the  Porcupine  and  Kirk- 
land Lake  districts  of  northern  Ontario. 

William  Loeb,  Jr.,  vice-president  of 
the  American  Smelting  &  Refining  Co., 
has  been  in  Salt  Lake  City  and  vicinity 
on  a  trip  of  inspection  of  the  company's 
plants. 

Bulkeley  Wells  has  been  elected 
chairman  of  the  mining  bureau  of  the 
Civic  and  Commercial  Association  at 
Denver.  He  succeeds  Richard  A. 
Parker. 

Stanly  A.  Easton,  of  Kellogg,  Idaho, 
manager  of  the  Bunker  Hill  &  Sullivan 
Mining  &  Concentrating  Co.,  accom- 
panied by  his  family,  is  spending  a  few 
weeks  in  California. 

Martin  Trewhella,  superintendent  of 
the  Agnew  mine,  a  property  of  the  In- 
ternational Harvester  Co.,  near  Hib- 
bing,  Minn.,  has  resigned  his  position 
and  will  move  to  Los  Angeles,  Cal. 

John  T.  Reed,  who  has  recently  been 
in  San  Francisco  on  business,  will  soon 
leave  his  office  in  Lovelock,  Nev.,  for  an 
extended  visit  to  New  York  City  in 
connection  with  his  mining  interests. 

John  C.  Semple  has  severed  his  con- 
nections with  the  firm  of  Armstrong  & 
Semple,  Spokane,  Wash.,  and  has 
opened  offices  for  the  practice  of  mining 
engineering  in  the  Shoshone  Building, 
Wallace,  Idaho. 


A.  .1.  Beaudette,  of  Los  Angeles,  will 
leave  on  Feb.  1  to  establish  an  office 
at  [strains,  Colombia,  S.  A.  lie  will 
remain  there  about  three  years,  making 
a  geological  investigation  of  the  oc- 
currence of  platinum  in  the  San  Juan 
River. 

W.  Earl  Greenough,  mining  engineer 
of  Wallace,  Idaho,  and  Spokane,  has 
returned  from  the  oil  fields  of  Wyom- 
ing, where  he  had  been  for  several 
months  giving  his  attention  to  the  de- 
velopment of  a  large  oil  tract  near 
Lander. 

W.  L.  Cummings,  chief  mining  engi- 
neer for  the  Bethlehem  Steel  Co.,  has 
been  visiting  the  iron-ore  districts  of 
the  Lake  Superior  region.  He  was  ac- 
companied by  Mr.  Salter,  who  is  in 
charge  of  mining  operations  for  the 
company   at    Cornwall,   Pa. 

Frederick  Bradshaw,  was  elected 
president  at  a  meeting  of  the  Nevada 
Mine  Operators'  Association,  held  in 
Reno  Jan.  9.  Other  officers  were  as 
follows:  John  G.  Kirchen,  first  vice- 
president;  W.  S.  Larsh,  second  vice- 
preident,  and  II.  M.  Rives,  secretary. 

W.  P.  Chinn,  assistant  general  man- 
ager of  mines,  and  W.  A.  Rose,  chief 
mining  engineer,  of  Pickands,  Mather 
&  Co.,  have  been  promoted  to  the  re- 
spective positions  of  general  manager 
and  assistant  general  manager.  Mr. 
Chinn  fills  the  vacancy  caused  by  the 
removal  of  C.  H.  Munger,  secretary  of 
the  company,  from  Duluth  to  Cleveland. 

Mining  and  metallurgical  engineers 
visiting  New  York  City  last  week  in- 
cluded: W.  W.  Taylor,  New  Haven, 
Conn.;  C.  W.  Goodale,  Butte,  Mont.; 
E.  W.  Bullard.  San  Francisco,  Cal.;  W. 
J.  Pentland,  Mexico;  Sherwin  F.  Kelly. 
Lawrence,  Kan.;  J.  F.  Callbreath,  Wash- 
ington, D.  C;  A.  E.  Perkins,  Salt  Lake 
City;  W.  B.  Campbell,  Baxter  Springs, 
Kan.;  Harold  A.  Titcomb,  Farmington, 
Me.;  W.  R.  Van  Slyke,  Eveleth,  Minn.; 
H.  L.  Rau,  Milwaukee;  W.  B.  Donoghue, 
Ontario;  T.  J.  Mateer,  Fredericktown, 
Mo.;  E.  F.  Buchard,  Washington,  D.  C; 
Charles  W.  Henderson,  Denver;  H.  R. 
Robbins,  Fierro,  N.  M.;  Julius  H.  Gillis, 
Sudbury,  Ont.,  and  G.  R.  Mansfield, 
Washington,  D.  C. 


Obituary 


G.  G.  Hartley  died  at  his  home  in 
Duluth,  Minn,  on  Jan,  17,  at  the  age  of 
sixty-eight.  Mr.  Hartley  was  one  of 
the  pioneers  in  mining  on  the  Mesabi 
iron  range,  where  his  greatest  achieve- 
ment was  the  successful  washing  and 
concentration  of  low-grade  iron  ores  on 
the  western  end  of  the  district. 

Captain  James  Rosewall  died  recently 
at  his  home  in  Hibbing,  Minn.,  after  an 
illness  of  many  months.  Mr.  Rosewall, 
who  was  fifty-five  years  old,  had  been 
chief  underground  mining  captain  for 
the  Oliver  Iron  Mining  Co.  in  the  Hib- 
bing district  for  the  last  twenty  years. 
He  was  born  in  St.  Ives,  Cornwall,  Eng- 
land. 
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Leading  Events 


Other  copper  companies  are  now  looking  forward  to 
a  resumption  of  operations  on  a  more  or  less  limited 
scale.  Among  these  are  the  United  Verde  Extension 
and  the  Iron  Cap,  in  Arizona,  which  plan  to  resume 
next  month,  and  the  Calumet  &  Secla  and  three  of  its 
subsidiaries,  in  northern  Michigan.  The  International 
smelter  in  Arizona  is  now  running-  two  furnaces  on 
.Miami  concentrates.  The  Davis  Daly  company  is 
negotiating  with  Anaconda  for  the  treatment  of  its  ore 
at  the  latter's  Washoe  plant. 

Butte  &  Superior's  crosscut  on  the  2,600  level  of  the 
Black  Rock  mine  is  in  nearly  10  ft.  of  ore  running  9  per 
cent  copper  and  high  in  silver. 

The  Hollinger  Consolidated  Gold  Mines.  Ltd.,  of 
Porcupine,  Ont.,  has  started  suit  against  the  Northern 
Canada    Power   Co..    alleging   that    it    has   grounds   for 


action   through    the    latter's    failure    to    conform    '■ 
terms  of  its  contract. 

Flotation  litigation  between  the  Minerals  Separation 
and  the  Miami  Copper  companies  progressed  another 
very  short  step  recently  when  the  Court  of  Appeals  al 
Philadelphia  refused  to  shorten  the  case  by  excluding 
the  consideration  of  certain  processes,  Miami  thi 
losing  the  point. 

Mergers  of  various  independent  steel  companies  are 
the  subject  of  much  discussion.  The  situation  as  it 
stands  is  given  in  this  issue. 

Freight  rates  on  ores  from  the  Pioche  district, 
Nevada,  to  the  Salt  Lake  Valley  smelters  have  been 
reduced,  effective  next  month. 

Hearings  in  the  Star-Hecla  injunction  suit  were  re- 
cently   resumed    in    Spokane. 


Hollinger  Sues  Power  Company 

for  Breaking  Contract 

Operations  Greatly  Hampered  by  Power 

Shortage — Amount    Claimed    Said 

To   Be   Over   §2,000,000 

The  Hollinger  Consolidated  Gold 
Mines,  Ltd.,  of  Porcupine,  Ont.,  has 
begun  one  of  the  most  important  legal 
actions  in  the  history  of  mining  in 
northern  Ontario  in  its  suit  against 
the  Northern  Canada  Power  Co.,  Ltd.. 
for  the  failure  of  the  latter  to  comply 
with  its  contract  to  supply  the  full 
needs  of  the  mine  during  the  winter 
months  of  1920-1921.  It  is  understood 
that  the  amount  claimed  is  $2,150,000, 
which  includes  loss  in  revenue  from 
tonnage  which  might  have  been  treated 
had  the  power  been  available  for  ex- 
Tensions,  and  also  includes  the  New 
York  exchange  on  such  estimated  pro- 
duction. 

The  primary  cause  of  the  action  dates 
hack  to  the  early  days  in  the  history 
of  the  Porcupine  field.  At  that  time 
two  power  plants  were  being  built  on 
the  Mattagami  River,  one  at  Sandy 
Falls,  which  was  being  financed  by 
Hollinger  interests,  and  the  other  at 
Wawaitin  Falls,  in  which  the  Dome 
company  was  interested.  These  two 
plants  were  amalgamated  under  the 
name  of  the  Northern  Canada  Power 
Co.,  Ltd.,  and  it  is  stated  that  as  one 
of  the  considerations  for  turning  over 
the  plant  the  Hollinger  companv  ob- 
tained first  call  on  all  the  power  needed 
for  its  requirements.  At  that  time 
neither  the  power  companv  or  the  min- 
ing companies  had  anv  conception  of 
the  magnitude  to  which  these  mining 
operations  would  extend,  and  when  the 
shortage  of  water  occurred  last  winter 
the  power  output  was  somewhat  cur- 
ia: led.    The  Hollinger  made  application 


for  the  right  to  develop  power  on  the 
Abitibi  River,  but  as  the  Abitibi  Power 
&  Paper  Co.  had  certain  rights  to  be 
safeguarded  in  this  connection,  the  gov- 
ernment did  not  grant  the  Hollinger's 
application.  Hollinger  officials  have 
also  stated  that  they  could  develop 
their  own  power  with  the  use  of  Diesel 
engines  for  less  than  the  power  com- 
pany charges.  All  these  factors  have 
resulted  in  a  serious  power  shortage 
in  the  Porcupine  camp,  as  the  power 
company  does  not  want  to  go  ahead 
with  expenditures  without  assurance 
that  if  additional  power  is  developed 
it  will  be  consumed.  The  power  situa- 
tion in  the  camp  has  held  up  its  devel- 
opment for  at  least  a  year. 


Suit  To  Test  Tonnage  Tax  Law 
of  Minnesota 

Oliver    Iron    and    Thirty    Independents 

Claim    Statute    Is    L'nconstitutional 

— Action  Forced  on  Operators 

By  Wire 
Duluth — Suit  to  test  the  constitution- 
ality of  the  Minnesota  state  tonnage 
tax  on  the  mining  industry  was  filed  in 
the  U.  S.  Court  in  Duluth  on  Jan.  25  by 
the  Oliver  Iron  Mining  Co.,  and  thirty 
independent  mining  corporations.  Is- 
suance of  a  temporary  restraining 
order  was  asked  to  enjoin  officials  of 
the  state  from  proceeding  with  the  col- 
lection of  the  tax.  Should  that  be 
granted,  application  for  a  permanent 
injunction  may  be  heard  before  a  court 
of  three  judges.  Suit  was  forced  at 
this  time  through  the  action  of  the 
State  Tax  Commission  in  serving  notice 
on  the  mining  companies  to  supply 
certain  information  on  which  the  tax 
could  be  assessed.  The  companies  would 
have  been  liable  to  penalties  had  they 
refused  to  comply. 


.Merger  of  Independent  Steel 
Companies  Pending 

Negotiations      in      Advanced      Stage  — 

Names    of    Eleven    Companies 

Mentioned 

It  is  now  a  well-established  fact  that 
negotiations  for  an  important  merger 
of  independent  iron  and  steel  companies 
have  reached  an  advanced  stage,  and 
that  unless  a  break  occurs  over  the 
relative  valuations  of  the  properties  in- 
volved the  merger  will  be  an  accom- 
plished fact  by  early  spring.  The 
plans,  if  effected,  will  mean  a  combine 
of  the  Youngstown  Sheet  &  Tube  Co.. 
Youngstown,  Ohio,  and  the  Inland  Steel 
Co.  and  Steel  &  Tube  Co.  of  America, 
both  of  Chicago. 

Other  independent  concerns  which 
have  been  prominently  mentioned  as 
entering  into  the  preliminary  merger 
negotiations  are  the  Midvale  Steel  & 
Ordnance  Co.,  Pickands.  Mather  &  Co., 
Lackawanna  Steel  Co.,  Brier  Hill  Steel 
Co.,  Pittsburgh  Steel  Co.,  Cleveland- 
Cliffs  Iron  Co.,  Donner  Steel  Co.,  Otis 
Steel  Co.  and  Trumbull  Steel  Co.  It 
is  not  now  expected  that  these  com- 
panies will  enter  into  the  proposed 
merger  at  this  time,  but  it  seems 
probable  that  one  or  two  combinations 
may  be  effected  of  these  concerns,  with 
the  ultimate  view  of  forming  a  large 
merger  of  the  independent  combines 
later.  Pickands,  Mather  &  Co.  will  in 
any  event  be  affected  by  the  merger 
plans,  as  this  company  owns  important 
interests  in  the  Youngstown  Sheet  & 
Tube  Co.  and  in  the  Steel  &  Tube  Co. 
of  America.  Cleveland-Cliffs  has  de- 
nied that  it  will  enter  the  merger. 

Representatives  of  the  three  inde- 
pendents mentioned  have  been  round- 
ing out  the  details  of  the  merger  at 
meetings    held    in    Chicago,    Cleveland, 
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and  Now  York.     A  valuation  committee 
vice-presidents    of 
Minted  umpire 
ng  igi .!  in  ex- 
amining   ami    appraising    the    iron-ore 
properties    on    the    tlo^, 
Michigan    ami    the    Cuynna    Range    in 
lich    will    be    involved    in 
the    i 

The  proposed  merger  will  have  im- 
portant steel-manufacturing  facilities. 
iron-ore  reserve,  ami  a  fleet 
of  Lake  ships.  It  is  expected  that  the 
mw  consolidation  will  make  its  iron-ore 
and  vessel  headquarters  in  Duluth. 
The  Youngstown   Sheet   £   Tube  Co. 

i    ng  ingots,  blooms,  billets, 

bars,  wire,  steel  and  iron  pipe,  tubes 
and  sheets:  the  Inland  Steel  Co.,  pig 
iron,  ingots,  blooms,  bars,  structural 
•  .mil  sheets;  and  the  prod- 
Pube  Co.  of  America 
include  pig  iron,  t'errosilicon,  ferro- 
mangai  5teel  pipe,  and  tubes. 

The  Youngstown  Sheet  &  Tube  Co.. 
though  not  actively  engaged  in 
the  mining  ot"  iron  ore,  is  reported  to 
own  interests  in  several  mine  leases. 
The  other  concerns  in  the  consolidation 
are  important  iron-ore  producers  in 
the  Lake  Superior  district.  The  Steel 
&  Tube  Company  of  America  owns  and 
operates  the  Palms-Anvil  group  and 
the  Newpor-  mine  on  the  Gogebic  Range 
of  Michigan,  the  last  named  being  the 
largest  and  deepest  underground  iron 
mine  in  the  world.  It  also  controls, 
through  the  Rogers-Brown  Ore  Co.,  the 
Kennedy  and  Meacham  mines,  on  the 
Cuyuna  Range,  with  an  estimated  re- 
serve of  about  2.000,000  tons,  and  the 
Susquehanna  mine,  on  the  Mesabi,  with 
e   now   estimated   at   18,000,000 

The  Inland  Steel  Co.  owns  and  oper- 
ates the  Armour  group  and  the  State 
Lease  on  the  Cuyuna,  and  the  Laura 
mines,  on  the  Mesabi  Range,  with  a 
total  estimated  reserve  of  5,700,000 
tons,  and  is  interested  in  the  lease  of 
the  Dunwoody  mine,  on  the  Mesabi,  an 
11.000,000-ton  reserve  operated  by  the 
Tod-Stambaugh  Co. 

The  financial  details  of  this  inde- 
pendent merger  of  steel  interests  are 
being  handled  by  Dillon,  Read  &  Co., 
of  New  York.  James  A.  Campbell, 
president  of  the  Youngstown  Sheet 
&  Tube  Co.,  has  been  mentioned  as 
the  probable  president  of  the  new- 
corporation. 


Katanga  To  Use  Powdered  Coal 
in  Blast  Furnaces 

An  agreement  has  been  made 
whereby  the  Garred-Cavers  pulvt-i  ize<i- 
coal  firing  process  will  be  applied  to  the 
blast  furnaces  of  the  Union  Miniere 
du  Haut  Katanga,  in  the  Belgian 
Congo,  Africa,  for  the  smelting  of 
copper  ores.  U.  A.  Garred,  president 
of  the  Garred-Cavers  Corporation,  left 
•  rk  on  Jan.  17  for  the  Belgian 
Congo  to  supervise  the  installation  of 
the  process.  The  pulverized-coal  equip- 
ment was  purchased  several  months 
ago  in  America  and  is  now  installed 
at    the    Katanga    smelter. 


Calomel  &  Hecla  To  Resume 
Production  April  1 

Three  Subsidiaries  likewise — Output  at 
Start   To  He   About   Half  Normal 

The  Calumet   A   Hecla  and  three  of 

its  subsidiaries,  the  Ahmeek.  Allouez, 
and  the  Isle  Royale  copper  Companies, 
m  northern  Michigan,  will  resume  pro- 
duction April  1.  Men  will  be  taken  on 
from  time  to  time  before  that  date  as 
they  may  be  needed  to  repair  the  shafts 
and  plants  and  to  overhaul  the  equip- 
ment. Production  at  the  start  will 
probably  not  be  more  than  half  normal 
and  will  be  gradually  increased  as  the 
market  warrants.  Calumet  and  Heola's 
copper  surplus  should  be  back  to  normal 
by   midsummer. 

Navigation  will  have  opened  before 
ons  are  resumed  in  the  Calumet 
&  Hecla  mines,  according  to  present 
i  rospects.  This  will  assure  a  plentiful 
supply  of  coal.  Though  considerable 
work  must  be  done  in  the  conglomerate 
shafts  before  production  can  get  back 
to  normal  in  this  department,  it  is  ex- 
pected that  the  amygdaloid  shafts  will 
be  ready  to  resume  hoisting  without 
great  delay.  The  restoration  of  under- 
ground equipment  and  the  repair  of 
surface  plants  will  not  take  more  than 
six  to  eight  weeks.  No  great  difficulty 
is  expected  in  recruiting  sufficient  labor 
to  reopen  the  mines.  It  is  estimated 
there  are  fully  3,000  men  available  in 
the  district,  and  there  is  no  intention 
of  speeding  up  production  at  the  start. 


Freight  Rates  on  Pioche  Ores 
Reduced 

New   Schedule  Affecting  Shipments  To 

Salt    Lake   Valley    Smelters 

Effective  Feb.  7 

Reduced  freight  rates  on  ore  shipped 
from  the  Pioche  district,  Nevada,  to 
the  Salt  Lake  Valley  smelters  will  be- 
come effective  Feb.  7.  The  new  schedule 
is  a  result  of  the  hearing  recently  held 
at  (arson  City.  A  comparison  of  the 
new  rates  with  those  now  in  effect  is 
given  in   the  following   table: 

i  Ire  Not 

Bate  After  Plus 

in  Value       Last  Increase  War  Tax     New  Rates 

$6  50  $2  75  $2.83  $2  20 

7  50  2.75  2.83  2  75 

8  50  3  50  3  60  2.80 
10.00  3  50  3.60  3  50 
15.00  4  25  4  38  3  75 
20.00  5.50  5.66  4  50 
30  00  7.00  7.21  5.50 
40  00  8.25  8.50  6.25 
50.00  9.38  9  65  7.00 
60  00  10  12  10.42  7.50 

in  50  10  82  7.50 

11.00  11.33  8.00 

90  00      II  37  II  71  8.50 

100  00       11.75  12  10  8.50 

150  00       14  13  14.55  10.00 

The  value  of  the  ore  is  computed  by 
dividing  the  amount  derived  from  the 
smelter  settlement  by  the  wet  tons 
contained  in  car  after  smelter  has 
deducted  its  own  charges. 

Ore  shipments  from  the  Pioche  dis- 
trict for  the  week  ended  Jan.  13  were 
confined  to  ore  from  the  mines  of  the 
Bristol  section,  where  the  Bristol  Silver 
shipped  315  tons  and  the  Black  Metals 
315  tons.  All  other  ores  are  being  held 
pending  the  application  of  the  new  rates. 


Mineral    Discoveries   Made 
in  Silesia 


Prague,  Jan.  16 — According  to  the 
Navodni  Listy  discoveries  of  gold  have 
been  made  in  Czechoslovak-Silesia.  Two 
analyses  revealed  36  and  52  grams  of 
gold  respectively  per  ton  of  ore.  Ore 
containing  copper  and  iron  has  been 
found  near  Durrseifen.  Pyrites  has 
been  discovered  near  Zuckmantl,  and 
magnesite  near  Yidnava.  Several  for- 
eign   groups    are   already    interested. 


lT.  V.  Extension  Will  Resume 
Next  Month 

James  S.   Douglas  Seeking    Lower   Kate 
on  Bullion  to  Pacific  Coast 

James  S.  Douglas,  president  of  the 
United  Verde  Extension  Mining  Co., 
Jerome,  Ariz.,  has  announced  that  his 
company  expects  to  resume  production 
within  thirty  days,  with  an  output  of 
1,500  tons  of  bullion  a  month  and  with 
an  operating  force  of  500  men.  He  is 
working  on  a  new  plan,  which  is  ex- 
pected to  secure  a  material  reduction 
in  transportation  costs,  with  incidental 
transfers  of  freights  to  San  Pedro  har- 
bor, on  the  Pacific  Coast,  instead  of 
direct  rail  shipment  to  New  Jersey  for 
refining.  He  has  enlisted  the  support 
of  the  Los  Angeles  Chamber  of  Com- 
merce in  his  efforts  to  secure  a  rail 
rate  of  $5  a  ton  for  domestic  and  $4 
for  export  copper  bullion  from  Jerome 
to  Pacific  tidewater,  570  miles.  He  con- 
siders this  fair  in  view  of  the  present 
Salt  Lake-Los  Angeles  rate  of  $6.50. 
The  Arizona-New  Jersey  rate  is  $16.50. 
Before  the  war  the  Atlantic  rate  was 
$12.50.  Los  Angeles  already  is  mak- 
ing plans  for  a  refinery  at  her  harbor, 
to  manufacture  Arizona  copper  into 
such  forms  that  it  can  be  exported  di- 
rectly to  the  Orient,  with  possibility 
of  attached  wire  and  other  manufactur- 
ing plants. 


Court  Refuses  To  Curtail  Miami 
Flotation  Suit 

On  Jan.  18  the  U.  S.  Circuit  Court 
of  Appeals,  in  Philadelphia,  heard  and 
denied  a  petition  for  a  writ  of  manda- 
mus, which,  had  it  been  granted,  would 
have  instructed  the  master  who  is  mak- 
ing the  accounting  in  the  Miami  Cop- 
per Co.  flotation  suit  to  exclude  from 
the  accounting  proceedings  further  con- 
sideration of  those  flotation  processes 
of  the  Miami  company  which  have  been 
employed  subsequent  to  those  which 
the  Circuit  Court  of  Appeals  had  found 
to  be  infringement.  This  unusual  peti- 
tion resulted  from  an  equally  unusual 
situation.  In  1920  Minerals  Separation, 
Ltd.,  appealed  to  the  U.  S.  District 
Court  seeking  to  have  the  Miami  Cop- 
per Co.  found  in  contempt  of  court  for 
its  continued  use  of  these  subsequent 
processes.  But  the  Minerals  Separa- 
tion, Ltd.,  having  failed  in  its  efforts 
before  the  District  Court,  in  this  re- 
spect, because  that  court  did  not  find 
these  subsequent  processes  to  be  "mere 
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Colorable  departures"  from  the  declared 
infringing  processes,  made  further  ef 

fort  to  bring  the  matter  t"  the  higher 
.our:  upon  appeal.  The  Circuit  Court 
■  t'  Appeals  decided,  however,  the 
an  action  was  not  appealable,  but  wrote 
an  opinion  in  which  it  sustained  the 
District  Court's  opinion  to  the  effei  ' 
that  the  Miami  company's  operations 
Were  not  such  as  to  make  them  in 
contempt. 

Upon  the  apparent  contention  that 
that  which  could  not  be  found  in  con- 
tempt could  not  be  found  to  infringe. 
the  Miami  sought  the  aid  of  the  court 
to  eliminate  from  the  hearings  before 
the  master  further  testimony  as  to 
thoc  subsequent  processes.  The  Cir- 
cuit Court  of  Appeals,  however,  decided 
that  the  record  was  already  so  volu- 
minous that  it  was  better  that  the  de- 
fendant make  its  reply  before  the 
master,  rather  than  through  the 
medium  of  a  new  trial. 


Star  Injunction  Hearings 
Resumed 

Hearing  of  injunction  proceedings 
brought  by  Eugene  R.  Day  and  Sarah 
E.  Smith,  minority  stockholders  in  the 
Hecla  Mining  Co.,  Wallace,  Idaho,  to 
restrain  Hecla  company  from  joining 
with  Bunker  Hill  &  Sullivan  Mining 
&  Concentrating  Co.  in  acquiring  a 
joint  interest  in  property  of  Star  Min- 
ing Co.  at  Mullan,  Idaho,  was  resumed 
at  Spokane,  Wash,  on  Jan.  16.  The 
original  plaintiffs  have  been  joined  in 
the  action  by  Frank  Murphy,  Frank 
Radovich,  and  A.  L.  Hutton,  Hecla 
stockholders  to  the  extent  of  about 
11,000  shares.  Indications  are  that 
examination  and  argument  will  take  a 
week  or  ten  days,  with  an  appeal  to 
higher  courts,  without  regard  to  the 
side  favored  by  the  decision. 

Only  half  of  the  plaintiff's  witnesses 
had  been  heard  up  to  Jan.  24.  Among 
the  technical  witnesses  for  that  side 
were  F.  E.  Berg  and  Roy  Wethered,  of 
Wallace,  of  the  Day  companies'  engi- 
neering staffs;  A.  L.  Bruce,  of  Butte, 
manager  of  the  Davis-Daly  Copper  Co.; 
and  Sidney  L.  Shonts,  of  the  Internal 
Revenue  Department,  Washington,  D. 
C.  The  technical  evidence  has  been 
confined  largely  to  the  refractory  nature 
of  the  Star  ores  and  the  impossibility 
of  profitable  mining  operations  under 
the  arrangement  proposed  by  the  Hecla 
and  the  Bunker  Hill  &  Sullivan  com- 
panies. 

Many  important  technical  witnesses 
are  lined  up  for  the  defendant,  includ- 
mg  Albeit  Burch,  of  San  Francisco; 
W.  H.  Wiley,  of  Los  Angeles;  F.  W. 
Callaway,  of  Kellogg,  Idaho;  Rush  J. 
White,  of  Wallace;  W.  G.  Woolf  who  is 
m  charge  of  the  Bunker  Hill  electrolytic 
operations;  D.  W.  Buckby,  superin- 
tendent of  the  Timber  Butte  mill,  Butte; 
Uis  Hellstrand,  metallurgist  at  the 
Timber  Butte  mill;  A.  J.  Miller,  of  Salt 
Lake  City;  and  J.  B.  Parker,  of  Kel- 
logg. Important  evidence  is  likely  to 
be  given  by  Fred  W.  Bradley,  president 
of  the  Bunker  Hill  &  Sullivan  com- 
pany. 


To  Reopen  Cornish  Radium   Mine 


London.  Jan.  21 — Great  Inter* 

roused   in  Cornwall   by  the  an- 
nouncement   that    an   English    financial 

group   ha>  decided   t..   n  < 

garrick  radium  mine,  near  Truro.    1  he 

propertj    is  known  t<  vo  rich 

lodes  of  uranium   ores,  and   it   i 

to   establish    »    new    industry    in    Corn 

wall  by  treating  the  ore  on  the  spot. 


Another  Option  on  Middlemines 
on  C'omstock  Taken 

nounced  recently,  an  option  on 
the  Middlemines  group  of  the  Corn- 
stock  lode  has  been  granted  to  Dr.  M.  R. 
Ward  and  associates,  of  Philadelphia. 
The  sum  of  $150,000,  to  defray  expense 
of  examination  and  necessary  develop- 
ment work,  has  been  raised,  and  work 
started  through  the  Hale  &  Norcross 
tunnel  under  direction  of  Alex  Wise. 
The  properties  included  in  the  option 
are  credited  with  a  production  of  over 
$100,000,000  in  high-grade  ore.  Present 
plan?  are  to  develop  and  prove  the  com- 
mercial low-grade  portion  of  the  lode, 
with  the  possibility  of  later  driving 
haulage  tunnels  and  erecting  a  mill  of 
at  least  2,000  tons'  daily  capacity. 


Operations  Along  Kuskokwim 
Progressing 

(.old  Stampede  to   I  ributar)  ol   Nixon'i 
l-'ork— (JuardinK  (.old  Shipments 

Bi   lii  ke  I-.    S  n  iihs 
Ani;ik.   Maska,  Nov.  1      I 

i  ed  no  the  <  lenti  al  K«  • 
B  ational  rich 
strikes,  with  steady 
improvements.  Drilling  with  a  gasoline- 
driven  drill  was  begun  on  Ophir  Creek, 
testing  for  placer  gold,  The  work  was 
abandoned  before  the  close  of  the  sea- 
son, because  of  the  l I    -bowing  made. 

A    hydraulic    outfit    that    has    been    in 
of    installation    for    the    past 
two  years  was  worked  on  Spruce  Creek. 
Good  results  were  obtained. 

During  the  spring  and  early  summer 
New  York  capital  acquired  a  group  of 
fifty- two  placer  claims  of  twenty  acres 
each  on  California  Creek  and  the  Upper 
Tuluksak  River  for  dredging.    A  steam- 


Archibald-Osborn  Case  Settled 

In  the  matter  of  the  suit  of  Ralph  S. 
Archibald,  of  Xegaunee,  Mich.,  against 
Chase  S.  Osborn,  of  Sault  Ste.  Marie, 
and  others  conducting  the  sale  of  lands 
of  the  Michigan  Land  &  Iron  Co.  to 
the  Ford  Motor  Co.,  for  service  ren- 
dered in  connection  with  that  sale,  the 
issue  has  been  settled  out  of  court  and 
to  the  complete  satisfaction  of  Mr. 
Archibald.  Berg,  Clancey  and  Randall 
were  attorneys  for  the  plaintiff.  Mr. 
Archibald  is  a  geologist  and  mining 
engineer  representing  regularly  several 
large  mining  interests  in  the  Lake 
Superior  country. 


"Pittsburgh  Plus"  Case  To  Open 

Tenative  arrangements  have  been 
made  by  the  Federal  Trade  Commission 
to  begin  the  trail  of  the  Pittsburgh  bas- 
ing point  case  against  the  U.  S.  Steel 
Corporation  at  Milwaukee  on  Jan.  30. 
This  case  is  based  on  a  complaint  issued 
by  the  commission  against  the  corpo- 
ration for  alleged  prejudice  against 
competitors  in  the  use  of  the  "Pitts- 
burgh Plus"  method  of  fixing  the  price 
of  steel. 


McDougall  Patent  Case  Appealed 
to  Supreme  Court 

The  case  against  the  Oliver  Iron 
Mining  Co.  instituted  by  Alexander 
McDougall  has  been  taken  to  the  U.  S. 
Court  of  Appeals.  The  plaintiff  alleges 
infringement  of  patents  granted  him- 
self on  ore  washing  equipment  and 
seeks  damages  alleged  to  have  been  sus- 
tained for  over  $1,000,000.  At  the  first 
trial  in  the  United  States  District  Court, 
about  a  year  ago,  the  decision  rendered 
was   in  favor  of  the   Oliver   Company. 


BRINGING  GOLD   SHIPMENTS   DOWN 

KUSKOKWIM    RIVER.    ALASKA. 

WITHOUT  GUARDS 

driven  drill  will  be  installed  to  test  the 
ground  during  the  coming  summer. 

Several  small  outfits  continued  to 
mine  on  Bear  Creek  during  the  season 
with  the  pick  and  shovel.  Shaft  sink- 
ing continued  during  summer  and  fall 
on  the  quartz  prospect  in  the  Russian 
Mission  Mountain,  fourteen  miles  from 
Kolmakoff.  Those  concerned  claim  they 
are  developing  a  big  orebody  carrying 
values  of  $90  per  ton  in  tin.  A  small 
crew  worked  with  an  hydraulic  outfit  on 
Marvel  Creek,  in  the  Aniak  region,  the 
last  summer. 

The  new  quicksilver  mine  twenty-two 
miles  from  the  mouth  of  Crooked  Creek 
was  operated  during  summer  and  fall 
with  only  three  retorts,  due  to  the 
freezing  in  of  the  river  boat  the  fall 
before  and  to  the  impossibility  of  sled- 
ding in  the  complete  plant  until  snow 
came.  The  ore  runs  high  in  mercury 
and  the  mine  promises  to  become  a 
heavy  producer  soon. 

A  rich  placeT  strike  was  made  on 
Crooked  Creek  last  summer,  going  $2 
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f   bed   rock,   and    prepara- 
tions    W  for     installing    a 
it    plant    next    season.      Lumber 
being  hauled  on  the  ground  from 
od. 
Rich    ground    was    found    on    Willow 
I  tributary  of  the  George  River. 
and    a    new    hydraulic    outfit    is    being 
landed   on   the   ground   this   winter   for 
work   next   season.    The  largest  nugget 
to   be  found   on   this   part   of  the   Ku- 
kokwim    River,   weighing    16J    oz.,   was 
found  on  a  George  River  tributary. 
A  small  crew  have  been  at  work  the 
at     the     Parks     cinnabar 
properties,  fifteen  miles  above  I 
town,  but  shut  down  at  the  freeze-up. 

Development  work  was  continued 
during  the  summer  on  the  Holitna 
River,  and  resulted  in  a  stampede  up 
the  river.  Some  good  pay  is  reported 
to  have  been  struck  there.  No  mining 
I  been  done. 
A  very  rich  strike  of  placer  gold  was 
reported  on  a  tributary  of  Nixon's  Fork 
late  in  the  summer,  and  has  resulted 
in  a  great  stampede  since  the  freeze-up, 
hardly  an  extra  man  being  left  in  any 
of  the  camps  on  the  Central  River. 
Good  prospects  have  been  found  along 
six  miles  of  the  benches.  The  Tread- 
well's     quartz     mine     shipped     several 


f  rich  ore  last  summer  to  the 
outside.  The  company  has  received  and 
installed  larger  air  compressors,  and 
expects  to  increase  the  output  of  ore 
next  summer.  About  half  a  dozen  new 
placer  camps  arc  getting  ready  to  work 
the  summer  of  1922,  in  the  vicinity  of 
11  property. 

The  first  dredge  on  the  Kuskokwim 
River  made  a  half-million-dollar  ship- 
ment of  gold  bricks  this  fall  by  the  last 
l  the  outside.  The  ground  is 
dredging  much  better  than  was  shown 
by  some  of  the  drill  reports. 

Four  new  dredges  are  enroute  to  the 
Kuskokwim.  Some  are  being  shipped 
by  way  of  the  mouth  of  the  Kuskokwim; 
one  around  from  Nome  by  way  of  the 
mouth;  another  over  the  snow  to  Ruby, 
on  the  Yukon,  and  will  come  around  by 
water,  next  summer;  and  one  is  being 
hauled  over  land  to  the  head  of  the 
river.  Another  dredge  is  ready  to  be 
shipped  from  San  Francisco  as  soon  as 
space  can  be  reserved  on  the  boats. 
Guarding.  Gold  Shipments 

Many  different  plans  have  been 
adopted  in  the  past  by  captains  of  river 
boats  to  safeguard  large  and  valuable 
shipments  of  gold,  generally  by  placing 
the  treasure  in  iron  boxes  secured  by 
two  or  more  padlocks,  the  whole  then 


being  chained  and  locked  to  the  hum  at 
some  part  of  the  machinery,  and 
Watched  by  several  guards.  But  it  has 
remained  for  the  captains  of  the 
steamers  on  the  Kuskokwim  River  to 
evolve  a  plan  that  is  original  and  ap- 
pears to  be  wholly  safe  for  the  treasure. 
The  gold  is  put  in  strong  wooden,  iron- 
clad boxes  and  delivered  under  strong 
guard  to  the  steamers.  The  boxes  are 
laid  along  the  floor,  and  4-ft.  steam- 
boat wood,  used  as  fuel,  corded  on  top. 
Thus  the  gold  makes  its  600-mile  jour- 
ney down  river  to  the  ocean  boat.  The 
steamers  use  many  hundreds  of  cords  of 
wood,  and  it  would  be  utterly  impossi- 
ble for  hold-up  men  to  get  the  gold 
without  removing  the  greater  part  of 
the  cord  wood.  As  the  crews  of  these 
boats  are  composed  of  Esquimo,  the 
highwaymen  would  need  to  speak  the 
native  tongue  to  secure  help  from  them, 
and  if  he  tried  to  force  them  with  a 
gun,  they  would  either  jump  overboard 
or  faint.  It  has  been  estimated  that  it 
would  take  twTo  highway  robbers  fifteen 
hours  to  unload  the  wood  so  they  could 
get  at  the  gold,  and  as  working  is  a 
violation  of  the  Highwaymen's  Union 
rules,  they  would  be  fined  more  than 
they  got  if  attempted  that  way.  The 
express  companies   might  profit  thus. 


News  From  Washington 


By  PAUL  WOOTON 
Special  Correspondent 


Hearing  on  Mining  Law  Revision 

Expected  Next  Month 
Chairman  Rhodes  Opposed  to  Introduc- 
tion   of    Modified   Bill  —  Many    Com- 
plain of  So-Called  Arentz  Measure 

Though  it  has  been  necessary  to  delay 
somewhat  the  opening  of  hearings  on 
the  bill  providing  for  extensive  revision 
of  the  mining  laws  and  for  their  cod- 
ification. Representative  Rhodes,  the 
chairman  of  the  House  Committee  on 
Mines  and  Mining,  is  fully  determined 
that  the  committee  proceed  with  these 
hearings  at  the  earliest  possible  date. 
In  all  probability,  the  hearings  will 
begin  early  in  February. 

Of  the  communications  being  received 
by  the  committee  in  regard  to  the  bill, 
fully  90  per  cent,  Mr.  Rhodes  says,  are 
-  against  some  feature  of  the 
measure.  In  view  of  the  widespread 
complaint  which  has  been  registered 
against  the  bill  now  before  the  com- 
mittee, it  has  been  suggested  that  a 
modified  bill  be  introduced  and  made 
the  basis  of  the  hearings.  Mr.  Rhodes 
sees  nothing  to  be  gained  by  such  a 
course  and  insists  that  the  bill  in- 
troduced by  Representative  Arentz.  of 
Nevada,  be  made  the  basis  of  the  hear- 
ings. He  believes  any  other  course 
would  tend  toward  confusion. 

The  Arentz  bill  has  been  widely 
circulated,  and  all  correspondence  and 
discussion   have   been   directed   at   that 


measure.  In  addition,  Mr.  Rhodes  per- 
sonally made  an  extended  trip  through 
the  mining  states  and  has  listened  to 
first-hand  testimony  of  representatives 
of  the  industry  who  reflected  opinion 
typical  of  that  prevailing  in  various 
districts.  At  these  hearings  and  at  all 
other  times  Mr.  Rhodes  has  refrained 
from  stating  any  conclusion  that  he 
may  have  reached  himself.  He  be- 
lieves, however,  that  the  Committe 
on  Mines  and  Mining  will  be  able  to 
reach  a  decision  promptly. 

It  has  been  suggested  to  Mr.  Rhodes 
that,  in  view  of  the  opposition,  it  may 
be  better  to  undertake  to  secure  legisla- 
tion at  this  time  in  the  matter  of  ex- 
tralateral  rights  only.  Were  the  com- 
mittee to  report  out  a  bill  providing 
for  vertical  side  lines,  making  it  clear 
that  the  change  is  in  no  way  retro- 
active, it  is  believed  that  it  could  be 
passed.  Mr.  Rhodes  states  that  this 
proposal  will  be  emphasized  during  the 
bearings,  and  should  it  develop  that 
this  course  is  regarded  as  being  best, 
he  sees  no  reason  why  a  less  con- 
troverted feature  of  the  bill  could  not 
be  handled  as  a  separate  measure, 
leaving  the  more  disputed  provisions 
for  further  discussion.  He  points  out 
that  the  committee  can  report  out  the 
type  of  bill  that  it  agrees  upon  as 
being  best  and  is  not  limited  by,  or 
committed  to,  the  bill  on  which  the 
hearing  is  based. 


Tariff  on  Cyanide  Favored 
by  Senate  Committee 
Expected   To    Recommend    Rate   Lower 
Than  That  Asked— Chemical  Com- 
pany Said  To  Control  Field 

Unquestionably  the  controlling  senti- 
ment within  the  Senate  Finance  Com- 
mittee favors  a  duty  on  cyanides.  It 
is  probable  that  a  rate  lower  than  the 
33S  per  cent  duty  requested  will  be 
prescribed  in  the  bill  which  will  be  re- 
ported to  the  Senate  next  month.  It 
may  be  predicted,  however,  with  con- 
siderable certainty  that  cyanides  will 
be  removed  from  the  free  list. 

Though  the  Homestake  Mining  Co. 
has  been  most  active  in  opposing  a 
duty  on  cyanides,  its  position  is  gen- 
erally understood  to  be  that  of  the 
gold-mining  industry  in  general.  The 
principal  point  made  before  the  com- 
mittee was  that  the  gold-mining  in- 
dustry' is  in  n°  position  to  add  to  the 
expense  of  producing  its  fixed-valued 
product.  It  was  pointed  out  that  though 
there  were  twelve  regular  gold  produc- 
ers in  the  Black  Hills  four  years  ago, 
only  two,  the  Homestake  and  the 
Trojan,  have  survived  the  war  period. 
Under  those  conditions,  the  committee 
was  urged  to  do  as  the  Ways  and 
Means  Committee  had  done  with  the 
bill  in  the  House  and  insist  upon 
cyanides  remaining  on  the  free  list- 
Senator  Smoot,  of  Utah,  called  atten- 
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tion  to  the  fad  that  only  two-tenth- 
of  a  pound  of  cyanide  is  used  in  treat 
ing  a  ton  of  ore  at  the  Homestake  mine. 
As  the  price  of  cyanide  for  the  last 
eight  years  never  lias  exceeded  25c. 
■  lb.  to  those  using  it  in  quantity,  he 
expressed  the  opinion  that  it  is  not 
going  to  add  greatly  to  the  cost  of 
production  of  gold,  when  the  cyanide 
used  would  not  cost  to  exceed  5c.  per 
ton  of  ore  treated. 

Senator  Sterling,  of  South  Carolina, 
referred  to  the  committee  a  letter  in 
which  it  was  charged  that  there  is  an 
agreement  between  the  Roessler  & 
Hasslacher  Chemical  Co.  and  the  Ger- 
man and  English  manufacturers  of 
sodium  cyanide.  It  was  suggested  that 
they    are   dividing   the    world    markets. 

P.  S.  Rigney,  appearing  for  the 
Roessler  &  Hasslacher  company,  sug- 
gested that  the  letter  probably  came 
from  a  disgruntled  former  employee 
and  declared  that  there  has  been  no 
division  of  territory  with  English  and 
German  producers.  He  stated  that 
the  majority  of  the  stock  of  this  com- 
pany and  its  subsidiaries  is  American 
owned.  He  characterized  as  "absolutely 
and  unqualifiedly  untrue"  statements 
to  the  effect  that  the  Alien  Property 
Custodian  took  over  the  Roessler  & 
Hasslacher  company  during  the  war. 
He  said  that  the  company  is  an  Amer- 
ican institution,  employing  American 
labor,  and  paying  taxes  to  the  United 
States.  He  pointed  out  that  cyanide 
always  had  been  dutiable,  prior  to  the 
Underwood  tariff.  The  Payne-Aldrich 
rate  was  25  per  cent.  If  cyanide  is  put 
on  the  free  list,  he  said,  it  would  be 
necessary  to  close  the  company's  plants 
and  scrap  $5,000,000  worth  of  property. 
Mr.  Rigney  said  that  his  company  is 


importing  cyanide  to  supply  many  of 

its    customers    and    laying    it    down    at 

New  \  .i!  i.  i.e.  cheaper  than  it  can  be 
manufactured  for  in  this  country.  Such 
cyanide  as  is  being  manufactured  is 
produced  at  B  loss,  he  said,  and  it 
production  is  justified  only  by  the  ad- 
vantages of  holding  the  organization 
together. 

J.  0.  Bammitt,  of  the  American 
Gyanamid  Co.,  expressed  the  opinion 
that  it  would  be  greatly  in  the  interest 
of  the  American  consumer  to  permit  a 
continuance  of  competition  between 
cyanide  producers.  He  pointed  out 
that  his  company  is  an  American  en 
terprise  that  was  unable,  in  1907,  to 
obtain  the  cheap  water  power  neces- 
sary for  the  manufacture  of  cyanamid 
and  for  that  reason  had  established  a 
plant  across  the  river  in  Canada.  Af- 
ter declaring  that  chemical  manufactur- 
ing companies  generally  recognize  that 
Roessler  &  Hasslacher  has  definite 
control  of  the  field  and  constitutes 
an  American  monopoly,  Mr.  Hammitt 
stated  that  customers  had  told  him 
that  they  had  been  handed  unreason- 
able contracts  and  were  required  to 
enter  into  them  as  the  only  basis  upon 
which  they  could  obtain  cyanide.  He 
quoted  President  Seaman  of  the  Trojan 
Mining  Co.  as  authority  for  the  state- 
ment that  a  representative  of  Roessler 
&  Hasslacher  had  laid  on  his  desk  a 
contract  for  his  full  requirements  for 
three  years  and  stated  that  he  could 
get  no  cyanide  until  he  signed  the  con- 
tract. In  1917,  the  American  Cyanamid 
Co.  entered  the  American  market,  and 
Mr.  Hammitt  said  it  is  now  in  a  posi- 
tion to  offer  real  competition  and  to 
break  up  the  character  of  exploitation 
which   he  alleges   existed   previously. 


Plan  Hearing  on  Nicholson  Hill 

Before  Senate  Committee 

Thought    Likelj    Joint    Communion   on 

Federal    Reorganization    Will    Not 

Propose  Department   "f    Hinec 

Immediately    following   the  report   oi 
the  joint  commission   which   ha 
studying  the  matter  of  Federal   reoi 
ganization,    it    ie    planned    to    call    a 
preliminary  hearing  before  the  Senati 
Committee   on    Mines   and    .Mining   on 
the  bill  of  Senator  Nicholson,  of  Col 
orado,   which    provide      foi    th< 
bailment  of  a   Federal   Departim  n(    oi 
Mines.     Though   no  announcement   has 
been  made  as  to  the  recommendations 
which  the  commission   will   make,   it,   is 
assumed    that    the    plan    propos. 
not    include    a    department    of    mines. 
The  submission  of  the  report  will  bring 
the   whole   subject   prominently   to   the 
attention   of   members  of  Congress. 

The  subject  is  now  receiving  the 
active  attention  of  legislators,  an 
ator  Nicholson  is  of  the  opinion  that 
this  would  be  a  propitious  time  to 
bring  up  his  bill.  His  plan  is  to  have 
a  preliminary  hearing  before  a  sub- 
committee of  the  Mines  and  Mining 
Committee,  at  which  a  record  could  be 
made  of  the  thought  on  this  subject 
of  outstanding  men  in  the  mining  in- 
dustry. This  concise  testimony  could 
be  made  immediately  available  in 
printed  form  and  could  be  distributed 
widely.  After  an  opportunity  has  been 
given  the  public  to  acquaint  itself  with 
the  advantages  to  be  gained  from  such 
a  department,  it  is  planned  to  conduct 
more  formal  hearings,  at  which  all  in- 
terested in  the  proposition  could  be 
heard,  as  well  as  those  who  are  op- 
posed to  it. 


News  by  Mining  Districts 


London  Letter 
Report  Made  on  East  Pool-South  Crofty 
Pumping      Dispute — Gaika      Gold 
Directorate   Changed  —  Russo- 
Asiatic    Approached    by 
Soviet 
By  W.  A.  Doman 
London,    Jan.     10  —  Forster    Brown, 
wining  engineer,  who  was  appointed  by 
the  Board  of  Trade  to  hold  a  public  in- 
quiry in  Cornwall  into  the  dispute  be- 
tween the  East  Pool  and  South  Crofty 
companies  in  regard   to   pumping,  has 
now  issued  his  report.    As  I  mentioned 
at  the  time,  the  closing  of  a  part  of  the 
East  Pool  mine  threatened  to  flood  the 
South  Crofty,  and  the  question  in  dis- 
pute is  as  to  which  party  is  responsible 
for  keeping  down  the  water.     Accord- 
ing to  Forster  Brown,  a  sum  of  £42,000 
would   be   necessary  for   pumping  ma- 
chinery,  and   annual  pumping   charges 
would  run  into  about  £17,000,  and  his 
recommendation  is  that  62  per  cent  of 
the    cost    should    be.  borne    by    South 


Crofty,  and  38  per  cent  by  East  Pool. 
South  Crofty  management  welcomes  the 
idea,  but  East  Pool  raises  objections. 
The  position  is  not  easy  to  understand, 
for  East  Pool  would  not  be  unwatered 
below  the  180-fathom  level,  though  it 
would  appear  that  the  company  has  al- 
ready abandoned  this  part  of  the  work- 
ings. If  the  plan  as  recommended  by 
Forster  Brown  could  be  carried  through, 
the  South  Crofty  might  be  able  to  re- 
sume mining  operations  in  about  twelve 
months. 

As  I  recently  reported,  trouble  has 
arisen  in  connection  with  the  manage- 
ment of  the  Gaika  Gold  Mining  Co.,  in 
Rhodesia.  Stanley  J.  Edwards,  a 
Colonial,  and  a  substantial  following 
that  he  has  secured,  have  taken  such 
action  that  three  of  the  directors,  one 
of  them  the  chairman,  have  resigned. 
Mr.  Edwards'  allegation  is  that  the 
mine  could  have  been  operated  to  bet- 
ter advantage  so  far  as  the  share- 
holders are  concerned.  The  directors, 
in  a  long  circular,  met  all  his  points, 


and  it  looked  like  a  fight.  At  the  last 
minute  resignations  were  handed  in, 
and  Mr.  Edwards  has  a  board  of  his 
own  appointing.  His  intention  now  is 
to  send  an  independent  engineer  to  the 
mine  to  report  and  reorganize.  The 
movement  seems  to  be  a  reflection  upon 
the  management  of  engineers  supplied 
by  the  Gold  Fields  Rhodesian  Develop- 
ment Co. 

The  Russo-Asiatic  Consolidated  has 
received  a  message  from  its  Moscow 
agent  to  the  effect  that  the  Soviet  gov- 
ernment desires  to  resume  negotiations 
for  the  return  of  the  company's  proper- 
ties. Further  encouraging  news  has 
come  to  hand  from  the  company's  Ville- 
magne  concession  in  France,  borehole 
No.  18  indicating  at  a  depth  of  300  ft.  a 
width  of  6  ft.  of  ore  assaying  8  per 
cent  lead,  10  per  cent  zinc,  and  3  oz. 
silver  per  ton.  The  management  is 
testing  this  property  by  the  drill  in  the 
same  way  as  it  proved  Irtysh,  Kyshtim, 
and  Tanalyk. 

Apart  from   the  gold  premium,  the 
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Gold  Mining  Co.  has  not 

mod  much  protit.     For  instance, 

:ober   net    profit    m 
eluding  £4,500  from  premium  reserve; 

ember,  the  net  profit  was  £4,502 
inelud:1  n  premium  reserve. 

The  crux  of  the  position  is  the  tonnage 
that  can  be  crushed  monthly.  The  com- 
pany uses  ball  mills  and  the 
nearly  5s.  per  ton  milled.  It  did  not 
these  mills;  they  were  on  the 
spot,  and.  being  less  expensive  than  a 
.ivity  plant,  wore  made  use  of. 
There  are  several  new  mining  flota- 
tions on  the  tapis.  Two  well-known 
engineers  have  reached  this  country 
from  Australia.  One  has  tin  pxi 
for  sale,  and  the  other  has  in  his  pocket 
copper  properties  in  North  Queensland. 
From  a  study  of  inland  Queensland  and 
New  South  Wales,  the  latter  has  come 
to  the  conclusion  that  some  fine  proper- 
ties are  awaiting  development.  The 
trouble  at  present  is  to  raise  capital. 

Johannesburg  Letter 

Strike     (Her     at     frown     Mines — Rand 
Refinerv    Holds   First    Meeting 


By  John  Watson 

Johannesburg.  Dec.  6 — The  strike  of 
workers  at  the  Crown  Mines  has  been 
settled  and  the  miners  returned  to  work 
The  stamp-mills  were  to  be  re- 
started as  soon  as  there  was  enough  ore. 

The  first  annual  meeting  of  the  Rand 
Refinery,  Ltd.,  was  held  on  Dec.  5,  when 
H.  O.  Buckle,  president  of  the  Cham- 
ber of  Mines,  traced  its  history,  showing 
that  as  a  result  of  researches  by  Dr. 
Caldecott  and  Samuel  Evans  it  was  de- 
cided to  erect  and  equip  a  gold  refinery 
on  the  Rand.  The  union  government, 
conjointly,  has  decided  to  reopen  the 
Pretoria  mint.  The  new  refinery  is 
situated  near  Germiston,  on  ground 
purchased  from  the  Simmer  &  Jack 
Proprietary  Mines,  Ltd.  The  refining 
plant  and  buildings,  erected  under  the 
supervision  of  Messrs.  R.  R.  Kalian  and 
R.  C.  Atkinson,  will  form  one  of  the 
largest  and  most  up-to-date  refineries 
in  the  world. 

ME\I<  i) 

Sonora 

(  ananea    Consolidated    Working 

700   Men 

(ananea  —  Seven  hundred  men  are 
employed  at  the  several  mining  prop- 
erties, smelter,  and  mill  of  the  Cananea 
Consolidated  Copper  Co.,  on  which, 
according  to  E.  T.  Koons,  chief  clerk 
of  the  general  office,  about  $l,0u0,000 
is  being  spent  on  improvements.  Mr. 
Koons  has  a  force  of  ten"  men  engaged 
in  figuring  transportation  costs,  with  a 
view  to  determining  the  possibility  of 
making  a  saving  in  utilizing  the  pro- 
posed rail  route  from  Ajo  to  the  Gulf 
of  California,  with  connection  with 
deep-water  vessels  that  would  reach 
Xew  York  via  the  Panama  Canal. 

It  is  reported  that  the  Southern 
Pacific  of  Mexico  will  resume  service 
into  Tepic,  in  the  state  of  Xayarit, 
Mexico,  on  Feb.  4  after  suspension  of 
about    ten    ye;.  revolutionary 

conditions. 


Ontario 

McKinley-Darragh     To     Resume     This 

Spring     <  anadian  Associated 

Goldfields  Meeting 

Stormy 

(  oball  It  is  understood  that  the 
McKinlej  -Darragh  will  start  operations 
in  the  spring,  as  soon  as  the  heavy  ex- 
pense for  heating  is  over.  It  is  believed 
that  total  i  o~ts  of  at  least  60c.  an  ounce 
can  be  obtained. 

The  Right-of-Way  is  proposing  to 
open  up  the  south  end  of  its  property, 
where  there  is  supposed  to  be  a  con- 
siderable tonnage  of  milling  ore. 

Porcupine — It  is  understood  that  the 
Dome  is  making  arrangements  to  make 
such  changes  in  the  company's  charter 
as  will  permit  repayment  of  capital.  It 
ted  that  a  meeting  of  the  share- 
holders will  be  called  within  the  next 
two  months  to  ratify  changes  neces- 
sary to  permit  the  company  to  do  this. 
The  company  has  about  $2,000,000 
available.  A  capital  repayment  of  $1 
per  share  would  call  for  $447,000. 

The  recent  discovery  of  spectacular 
gold  samples  on  the  claims  of  the  Light- 
ning River  company  will  probably  re- 
sult in  great  interest  being  taken  in 
that  region  as  soon  as  the  snow  is  off 
the  ground. 

Negotiations  are  under  way  for  the 
refinancing  of  the  Clifton  Porcupine 
Mines.  This  company  has  a  small  vein 
of  fairly  high-grade  ore. 

Kirkland  Lake  —  A  meeting  of  the 
shareholders  of  the  Canadian  Asso- 
ciated Goldfields,  Ltd.,  was  held  in 
Toronto  recently,  at  which  the  officials 
of  the  company  were  subjected  to  much 
criticism.  Some  of  the  shareholders 
claimed  that  there  was  a  discrepancy  of 
over  $50,000  which  was  not  shown 
among  the  expenditures.  They  also 
criticised  the  fact  that  the  company's 
manager  was  not  there  and  that  no 
report  was  available  from  him.  The 
president  took  the  stand  that  there  was 
no  reason  why  the  manager  should  be 
there,  but  finally  agreed  to  present  a 
report  from  him  within  the  next  three 
months.  The  company  is  capitalized 
at  $30,000,000. 

Underground  development  at  the 
Tough-Oakes  continues.  Mining  is  be- 
ing centralized  at  the  No.  3  shaft  of  the 
Burnside,  which  has  been  sunk  to  the 
400  level.  Surface  equipment  is  being 
overhauled,  and  it  is  expected  that  mill- 
ing will  be  resumed  this  spring. 

British   Columbia 

Smelter  Smoke  Damage  Cases  Before 

Arbiter  at  Trail — Activity  in 

Cariboo  Expected 

Quesnel — Renewed  activity  in  the 
Cariboo  gold  fields  is  looked  for  _  early 
this  year.  A  road  to  the  gold  fields  of 
the  Whitewater  district  has  been  sur- 
veyed and  will  be  built  in  from  Hance- 
ville.  For  the  present  interest  is 
chiefly  centered  in  Cedar  Creek,  where 
new  locations  have  been  made. 

Trail — Twenty-five  cases  of  farmers 
of    the    Trail    Creek    Valley    who    are 


claiming  damages  from  the  Consoli- 
dated Mining  &  Smelting  Co.  for  al- 
leged los-  by  smelter  fumes  are  being 
heard  by  the  arbiter,  Judge  Form.  It 
is  believed  the  hearing  will  not  be  con- 
cluded until  near  the  end  of  the  month. 
Over  half  of  those  who  had  claims 
reached  an  agreement  and  satisfactory 
settlement  with  the  Consolidated  com- 
pany. 

Trail — Ore  shipments  received  at  the 
<  onsolidated  smelter  from  Jan.  8  to 
•Ian.  11  inclusive  totaled  8,703  tons,  of 
which  8,306  came  from  the  company's 
mines.  The  other  shippers  were  as 
follows:  Josie,  Rossland,  91  tons;  Knob- 
hill,  Republic,  Wash.,  106;  Millie  Mac, 
Burton,  15;  Paradise,  Lake  Winder- 
mere, 80;  Rambler  (lead).  Rambler,  25; 
Rambler  (zinc),  Rambler,  79,  and  Wind 
Pass,  I  hu  Chua,  1. 

Sandon  —  Silversmith  Mines,  Ltd., 
which  has  just  started  milling  opera- 
tions at  its  rebuilt  150-ton  plant  here, 
will  he  in  a  position  to  maintain  regu- 
lar dividend  disbursements  to  share- 
holders about  the  middle  of  1922,  ac- 
cording to  an  official  report  of  the  board 
of  directors,  just  issued.  The  mine  and 
mill  are  in  condition  to  continue  steady 
production,  and  it  is  announced  that  an 
output  of  500  tons  of  concentrates  per 
month  will  be  maintained.  Ore  reserves 
are  conservatively  estimated  as  suffi- 
cient for  five  years. 

Nelson — Prospects  of  improved  mar- 
keting arrangements  for  shippers  of 
Slocan  and  Ainsworth  district  silver- 
lead  ores  are  apparent  to  many  Koot- 
enay  mining  men  as  a  result  of  action 
taken  by  United  States  Senator  Poin- 
dexter  in  urging  upon  the  United  States 
Government  the  advisability  of  making 
some  arrangement  with  the  govern- 
ment of  the  Dominion  of  Canada 
whereby  the  ores  of  either  country  may 
be  shipped  across  the  line  to  smelters 
for  treatment  in  bond,  thus  providing 
for  the  return  and  marketing  of  the 
metallic  contents  in  the  country  of 
their  origin  without  a  duty.  This  is 
particularly  the  case  with  lead,  which 
has  to  pay  a  duty  of  lc.  per  lb.  when 
returned  after  smelting.  Such  an  ar- 
rangement would  prove  particularly 
beneficial  to  many  British  Columbia 
silver-lead  operators  and  to  such  mines 
as  the  Electric  Point  and  Gladstone 
Mountain,    in    Washington. 

Vancouver — The  existing  regulations 
for  the  disposal  of  mining  claims  on 
dominion  lands  provide  that  all  grants 
or  leases  are  subject  to  the  provision 
that  all  ores  mined  from  such  locations 
shall  be  treated  in  Canada  so  as  to 
yield  refined  metal.  An  Order-in-Coun- 
cil  has  been  issued  by  the  Canadian 
government  permitting  the  treatment 
outside  Canada  for  a  period  of  one  year 
from  Dec.  1,  1921,  which  may  be  ex- 
tended by  the  Minister  of  the  Interior 
to  five  years,  of  the  silver-lead  ores  of 
the  Mayo  district  of  Yukon  Territory. 
The  reason  assigned  is  that  the  only- 
Canadian  smelters  on  the  Pacific  Coast 
at  which  this  ore  could  be  economically 
treated  are  at  Trail  and  Anyox,  B.  C, 
neither  of  which  is  prepared  to  accept 
the  Yukon  ore  for  treatment. 
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United     Verde    To    Resume     Steam 

Shoveling   tapping— Iron   I  lap 

I,.  Start   Feb.  1 

li\  .1  IMBS  H.  MOCUNTOCK 
Phoenix— The   Jerome-Superior    row 
i,  rome    lias    reached    a    stage    of 
inal   prosecution.     In  Los  Angeles, 
undei   a  grand  jury  indictment,  Ceorge 
U  .    one    of    the    best     known    of 

Southwestern  mine  and  smelter  men 
and  former  general  manager  <>t"  the 
reroute  corporation,  has  been  arrested, 
also  Melville  Frasier,  former  president 
the  company.  It  is  charged  that, 
by  evidence  of  a  fraudulent  diamond- 
drUl  core,  showing  very  rich  ore,  they 
-old  stock  of  par  value  of  $1,300,000. 
It  is  alleged  that  the  ore  did  not  come 
from  Jerome-Superior  ground  and  that 
the  ground  had  not  been  drilled.  As- 
sumption was  involved  that  the  cores 
had  been  secured  by  drilling  operations 
in  the  United  Verde  that  had  extended 
ivei  into  the  Jerome-Superior.  The 
.Mitchell  management  of  Jerome-Supe- 
rior was  deposed  by  court  order  after 
a  couple  of  conflicting  meetings  of 
stockholders,  reviewed  by  judges  in 
Los  Angeles  and  Prescott.  The  hold- 
ings are  among  the  largest  in  Jerome 
district,  including  113  claims.  They 
now  are  under  charge  of  Bert  Camp- 
bell. Only  assessment  work  has  been 
done  for   the   last  year. 

Federal  Judge  Sawtelle  at  Tucson 
has  refused  permission  for  issuance  of 
any  more  receiver's  certificates  and  has 
set  Feb.  16  for  the  sale  of  the  property 
of  the  Consolidated  Arizona  Smelting 
C  o.,  at  Humboldt.  It  is  understood  that 
on  the  sale  date  the  Southwest  Metals 
Co.  management  expects  to  have  avail- 
able $500,000,  with  which  to  buy  in  the 
property  and  pay  off  debts. 

The  application  of  the  Arizona  Swan- 
sea R.R.  Co.  for  permission  to  abandon 
its    line    of   twenty-one    miles   between 
Bouse  and  Swansea  again  is  before  the 
Arizona  Corporation  Commission,  with 
keen  opposition  from  the  Swansea  mine 
interests.     With  exception  of  one  year, 
the  road,  since  its  construction  thirteen 
years  ago,  has  never  paid  its  expense, 
and  it  is  delinquent  in  taxes  for  three 
years    on    an    assessment    of    $7,000    a 
mile.     Opponents  of  the  proposed  plan 
of  discontinuing  operations  declare  the 
road    essential     to     operation     of    the 
Swansea  mine,  which  is  under  bond  to 
the  Consolidated  Arizona  Smelting  Co. 
Douglas — J.  S.  Williams,  Jr.,  who  is 
manager    of    the     Moctezuma     Copper 
Co.,  states  that  renewal  of  milling  oper- 
. 'ons  at  Nacozari  hardly  can  be  pos- 
sible before   July    of   this    year,   when 
the  work  of  building  a  new  concentrator 
and    of  remodeling   the   old   plant   will 
he  completed. 

dlobe  A  second  reverberatory  is  in 
operanon  at  the  works  of  the  Interna- 
tional Smelting  Co.  at  Miami,  with 
enough  Mtami  concentrates  stored  to 
Keep  the  two  furnaces  busv  till  May  1, 
with  a  monthly  output  of  16,000,000  lb. 
o.  blister  copper.  Two  carloads  of 
sulpmde.  for  flux,  are  being  brought  in 


daily    from    the    Calumet    &    Arizona 
mines  at  Warren,  this  made  m 
by  the  idleness   of   the  Old    Dominion 
Globe.     The  smelter  company 
purchased  the  Miami  con.  i 
eral    month-    ago,    exchanging 
bullion.     Ukuu  'jaii  men  are  en 

Soon  after  Feb.  l,  nearly  a  yeai 
the  date  "f  suspension,  there 
renewal  of  operations  at  the  Iron  Cap. 
Mill  operations  may  be  delayed,  await- 
ing   receipt    of    roller    bearings    from 

I  nt  rates    are    to    go 

to   the    International    smelter,  under   a 

BC1    -Mill    ill    fo'''' 

Globe  now  has  an  Asbestos  Clearing 
Bouse  Association,  for  the  benefit  of 
small  producers,  who  thus  will  be  able 
able  their  outputs  for  grading 
and  shipment.  The  first  asbestos  claims 
here  patented  are  those  of  the  Arizona 
Asbestos  Association,  twenty-one  in 
number,      the     notice     just     filed      with 

county   recorder, 

Morenci  —  Captain  J.  P.  Hodgson, 
general  manager  of  the  local  Phelps 
Dodge  property,  announces  that  no 
early  operations  are  planned,  except  re- 
construction and  additions  to  equip- 
ment. No.  6  concentrator  is  to  be 
enlarged  to  5,000  tons  capacity,  with 
changes  expected  to  give  a  larger  per- 
centage    of     extraction. 

Superior — At  Superior  a  40  per  cent 
force  is  employed  in  the  Magma,  con- 
creting the  main  shaft  and  guniting 
the  stations,  work  that  will  take  until 
some  time  in  March.  It  is  reported 
that  the  Magma  management  has  plans 
for  broad-gaging  its  rather  temporary 
narrow  gage  from  Magma  station  on 
the  Arizona  Eastern  line  and  for  in- 
stallation of  a  reverberatory  furnace 
near  the   mine. 

Jerome — Steam-shovel  work  is  to  be 
resumed  soon  on  the  United  Verde  cap- 
ping ores,  which  in  the  meantime  are 
to  be  loosened  by  blasting.  Original 
plans  for  clearing  off  the  whole  top 
of  the  orebody  have  been  modified. 
There  is  to  be  deep  channeling  through 
to  the  old  Glory  Hole,  exposing  the  top 
of  the  smoldering  sulphide  stopes  sec- 
tion, this  first  work  involving  removal 
of  100,000  cu.yd.  of  material.  The  ore 
is  to  be  handled  through  the  mine  and 
the  Hopewell  tunnel,  as  are  the  mine 
ores.  In  all,  above  the  400  level,  3,000,- 
000  cu.yd.  of  ore  and  4,500,000  cu.yd. 
of  waste  are  to  be  removed.  The  ore 
will  be  largely  oxide,  some  of  which 
carries  good  values  in  gold  and  silver, 
but  hardly  over  1  per  cent  in  copper. 
Two  shifts  are  to  be  employed,  with 
about  125  men.  No  intimation  is  given 
of  any  plans  to  resume  production  at 
the  Clarkdale  smelter. 

Verde  Central  is  believed  to  have 
demonstrated  its  position  as  a  mine. 
Excavations  for  station  and  sump  at 
the  600  level  of  the  main  shaft  are  in 
ore,  bornite  and  chalchopyrite  in 
Yavapai  schist,  with  copper  value  up 
to  5  per  cent.  The  stock  has  jumped 
several  dollars,  but  little  is  to  be  had. 
Much  of  it  was  taken  in  by  Calumet 
&  Arizona  interests  when  treasury- 
stock  was  sold   for  development  needs. 


Butte  A.  Superior  <  uts  <  opper  Vein  on 
2,600   Level       Vnaconda    in   open 

Fifth    Mine    Soon 

i:\    \.  B.  Keith 

Unite  - 1  he    Bui  t(    t    S  ipei  oi    com- 

on   the 

2,600    !<  I     mine. 

[leading  is   in  nearly   10 

n(  in  ■  opp< 

ami  high  in  silver.    The  on       11  to  15 

ft.  wide  on  the  2,200  level.     It  will  be 

1 i  v  to  drift  about  200  ft.  to  reach 

a  poinl  under  I  lie  2,200  lei  el  -•  I 
copper  ore  is  being  found  at   il 
It  is  considered  probable  that  the  com- 
pany   will    give    consideration    to    the 
matter    of     -inking    its    main    working 

-hafi  in  the  3, i  level  and  crosscutting 

the  copper  vein  again  at  this  depth, 
in  addition  to  the  development  of  the 
Rainbow  fissure,  which  is  the  company's 
big  zinc-silver  producer. 

Anaconda  has  resumed  mining  op- 
erations at  the  Leonard.  Mountain 
View,  Badger  State,  and  Steward  mines 
and  as  soon  as  heavier  rails  can  be- 
laid at  the  Mountain  Consolidated  op- 
erations will  be  started  there.  A 
change  from  mule  to  electrical  power 
is  being  made  at  the  last-named  prop- 
erty, and  it  will  be  necessary  to  lay- 
about seven  miles  of  track.  The  deci- 
sion to  reopen  the  Mountain  Consoli- 
dated indicates  that  the  Anaconda  has 
enlarged  upon  its  original  plans  to 
resume  the  production  of  copper  at 
four  mines.  Ore  is  now  going  to  the 
Washoe  smelter  at  Anaconda.  In- 
creased activity  is  noticeable  at  the 
Great  Falls  plant  of  the  company,  par- 
ticularly in  speeding  up  the  output  of 
zinc.  The  electrolytic  plant  had  been 
producing  about  2,000,000  lb.  of  zinc 
monthly,  but  under  the  Anaconda's 
contract  with  the  Butte  &  Superior  this 
will  be  increased  immediately  to  4,- 
000,000  lb.  monthly  and  will  be  further 
increased  to  7,000,000  lb.  as  soon  as 
milling  operations  of  the  Butte  & 
Superior  are  resumed.  Repair  work  is 
being  pushed  at  the  Black  Rock  con- 
centrator of  the  latter  company.  Ship- 
ments of  concentrates  are  being  made 
from  the  company's  stockpile.  The 
upper  levels  of  the  Black  Rock  mine 
are  also  being  cleaned  up  preparatory 
to  resuming  the  mining  of  zinc  ore 
when  the  concentrator  is  ready. 

The  Davis-Daly  Copper  Co.  is  chang- 
ing its  surface  haulage  system  from 
gasoline  to  electricity,  which  will  be 
more  economical.  The  company  will 
probably  ship  its  ores  to  Anaconda's 
Washoe  plant  as  soon  as  the  latter  is 
readyr  to  take  custom  ores. 

Libby— The  Lukens-Hazel  mine,  near 
Libby,  has  resumed  production,  the  new 
concentrator,  which  was  completed  only 
a  year  and  a  half  ago,  only  to  remain 
inactive,  having  started  on  Jan.  1. 


More  than  51  per  cent  of  the  stock 
of  the  American  Brass  Co.  has  been 
deposited  by  the  stockholders  under  the 
agreement  between  the  Anaconda  Cop- 
per Mining  Co.  and  the  committee. 
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Marquette  Range 

i  l<  \  rland-t'liffs  Will   Not    Knter  Merger 

— Pumping  at  North  Lake  Delayed 
— Kurd'-.  Mini-  Producing — Fur- 
-  Preparing  To  Resume 

B*  w.  II.  Newett 

Uhp.mini; — Officers  of  the  Cleveland- 

I'litfs  Iron  Co.  deny  that  they  are  con- 
sidering entering  any  of  the  steel 
mergers  that  are  being  discussed  in 
the  newspapers.  The  management  takes 
great  pride  in  operating  its  various 
properties  in  the  Lake  Superior  region 
and  does  not  care  to  do  anything  to 
ts  identity. 

The  Imperial  mine,  now  owned  and 
operated  by  the  Ford  motor  interests, 
has  stopped  all  surface  construction 
work  until  spring,  when  weather  con- 
ditions will  be  more  favorable,  and  is 
now  confining  its  efforts  to  mining, 
the  ore  being  stocked  at  the  mouth  of 
the  shaft.  The  Ford  scale  of  $6  a  day 
is  paid  to  all  employees,  whether  en- 
gaged  on    surface    or   underground. 

The  unwatering  of  North  Lake  by 
the  Cleveland-Cliffs  Iron  Co.  was  ham- 
pered recently  by  the  giving  way  of 
the  ice  on  which  an  electric  pumping 
plant  was  being  operated,  which  let 
the  pump  go  to  the  lake  bottom,  30  ft. 
below  the  surface  of  the  water.  The 
pump  is   now  being  recovered. 

The  installation  of  the  new  pumping 
plant  is  under  way  at  the  Lake  Su- 
perior mine  of  the  Oliver  Iron  Mining 
Co.,  at  Ishpeming. 

The  Pioneer  blast  furnace,  at  Mar- 
quette, is  undergoing  repairs  prepar- 
atory to  blowing  in.  Several  hundred 
men  have  also  recently  been  engaged 
for  the  wood-cutting  forces  to  supply 
the  kilns   with   wood  for  charcoal. 

Menominee  Range 

Iron  Montain  —  The  West  Chapin 
Mining  Co.  held  its  annual  meeting  on 
Jan.  9,  selecting  officers  and  directors 
for  the  present  year.  Construction 
work  on  the  new  stack  is  delayed  for 
lack  of  materials.  Foundations  for 
the  stack  and  stove  are  ready,  and  the 
hoisting  machinery  and  castings  are  on 
the  ground. 

In  the  Crystal  Falls  district  mines, 
surface  wages  are  now  based  on  a 
scale  of  21c.  an  hour  for  a  ten-hour 
day.  Wages  underground  have  been 
fixed  at  $3  a  day  of  eight  hours  where 
men  are  working  in  wet  places,  and 
at  $2.88  a  day  where  work  is  conducted 
in  dry  places. 

Gogebic  Range 

Mikado   Mine  Shut   Down — Fire   in 
Bast  Norrie  Mine 

Ironwood — The  shaft  at  the  Mikado 
mine  has  been  closed  for  an  indefinite 
period,  and  the  small  force  of  men  em- 
ployed there  are  removing  pumps, 
pipes  and  rails.  At  present  all  strip- 
ping and  mining  operations  have  ceased 
in  the  Wakefield  district  and  many  men 
are  idle. 

A  fire  occurred  recently  on  the  18th 
level  of  "D"  shaft  of  the  East  Norrie 


mine.  It  was  near  tin-  transfer  shaft 
and  threatened  to  spread  through  the 
Norrie  mine,  but  was  got  under  control 
twelve  in. ins  after  being  discovered. 
It  started  in  an  old  drift  Used  for  stor- 
ing pipe,  where  some  men  had  been 
working.  Bursting  of  air  lines  when 
tilled  with  water  caused  a  long  delay  in 
getting  water  on  the  fire.  Oxygen 
breathing  apparatus  was  used  in  the 
work. 

MINNESOTA 

Only    Seventeen    Seek    Prospecting 
Permits 

St.  Paul — On  the  opening  of  applica- 
tions for  permits  for  prospecting  on 
mining  properties  in  the  State  of  Min- 
nesota, it  was  found  that  there  were 
only  seventeen  applications.  The  small 
number  can  be  attributed  to  the  gen- 
eral depression  in  the  iron  and  steel 
business  at  present  and  to  the  unfavor- 
able taxation  laws.  The  stipulations 
as  to  the  granting  of  the  permits  called 
for  payment  of  $50  for  the  permit  and 
a  minimum  royalty  of  $1,250  for  the 
first  year  and  $5,000  a  year  thereafter. 

Mesabi  Range 

Lincoln    Mine    Being    Reopened — Butler 

Bros.    Increase   Force 

Virginia — The  Lincoln  mine,  a  prop- 
erty of  the  Inter-State  Iron  Co.,  is  be- 
ing reopened  and  placed  on  an  operat- 
ing basis  as  rapidly  as  circumstances 
will  permit.  The  mine  was  flooded 
about  a  year  ago.  This  is  the  second 
property  to  reopen  in  this  vicinity  in 
the  last  month. 

Nashwauk — The  stripping  work  at 
the  Butler  Bros.  Co.'s  Patrick  and 
North  Harrison  mines,  has  been  in- 
creased by  the  addition  of  a  night  shift. 
This  work  has  employed  an  additional 
200  men.  Practically  all  the  old  em- 
ployees of  the  company  are  back  at 
work. 

Cuyuna   Range 

Hillcrest   Mine   Sinking   New  Drainage 
Shaft — Croft  Mine  Resumes 

I  ronton  —  At  the  Hillcrest  mine 
(Coates  &  Tweed)  work  has  been 
started  on  the  sinking  of  a  new  drain- 
age shaft  for  the  open  pit.  The  shaft, 
which  will  be  8  x  6  ft.  inside,  is  at 
the  foot  of  the  approach,  and  will  be 
carried  to  a  depth  of  160  ft. 

The  Croft  mine  (John  A.  Savage  & 
Co.)  resumed  underground  mining  on 
•Ian.  1  after  a  ten  months'  shut  down. 
Production  will  be  on  a  moderate  scale 
for  the  present,  with  only  a  small 
ciew,  and  much  of  the  work  will  be 
confined  to  development  tributary  to 
the  new  333  level.  The  operators  state 
that  they  have  resumed  earlier  than 
anticipated,  in  an  effort  to  assist  in 
relieving  the  present  unemployment 
situation. 

Riverton — A  one-mile  railroad  spur 
has  been  completed  to  connect  the  new 
drying  plant  of  the  Sagamore  mine 
with  the  main  line,  and  trestles  are 
being  constructed  for  a  lean-ore  dump 
and  a  new  stripping  dump  in  the  area 
northwest  of  the  open  pit. 


ALABAMA 

Iron-Ore    Output    in    1921    About    Half 

That     of     Preceding     Year  —  (ireat 

Southern  Steel   Co.   May    Build 

New    l'lant 

By  George  Huntington  Clark 

Birmingham — The  close  of  1921  found 
thirteen  furnaces  in  blast  in  Alabama; 
seven  mi  merchant  iron,  four  on  basic, 
and  two  on  charcoal  iron;  eight  of  the 
thirteen  having  been  blown  in  between 
July  and  the  year's  end.  The  recovery 
over  the  low  point  was  75  per  cent. 
The  July  output  was  the  lowest  noted 
for  many  years.  The  output  for  Decem- 
ber. 114,296  tons,  was  the  third  largest 
month's  production,  being  exceeded  only 
by  February,  with  121,122  tons,  and 
January,  with  141,426  tons,  the  total 
output  for  1921  being  1,195,576  tons. 
Alabama's  pig-iron  production  in  1912 
was  1,862,000;  1913,  2,025,000;  1914, 
1,826,000;  1915,  2,049,000;  1916,  2,702,- 
000;  1917,  2,953,000;  1918,  2,587,000; 
1919,   2.130,000;   and   1920,  2,392,000. 

The  iron  makers  enter  the  1922  iron 
market  on  a  base  of  $16.50,  f.o.b. 
Birmingham  district  furnaces,  a  drop 
of  $21.50,  or  57  per  cent,  from  the  rul- 
ing price  per  ton  Jan.  1,  1921. 

The  decrease  in  production  of  iron 
ore  necessarily  kept  pace  with  iron 
making,  being  in  1921  2,875,000  tons, 
valued  at  $6,095,000,  as  against  5,833,- 
317  tons  shipped  in  1920  and  valued 
at  $15,993,987;  representing  a  decrease 
in  the  average  value  of  the  ore  mined 
from  $2.88  to  $2.15  per  ton.  Of  this 
1921  production,  78  per  cent  was  red 
hematite,  21  per  cent  brown,  and  1  per 
cent  magnetic  iron  ore. 

Coal  production  declined  to  a  low 
point,  reaching  its  minimum  output  at 
131,354,  as  against  a  normal  weekly- 
average  of  305,000  tons. 

It  is  said  that  the  Great  Southern 
Steel  Co.  recently  announced  as  the 
new  owners  of  about  100,000  acres  of 
mineral  lands  mainly  situated  in  Etowah 
County,  is  preparing  to  build  a  $500,000 
steel-product  plant  somewhere  in  Ala- 
bama as  the  initial  step  toward  de- 
velopment of  these  lands. 

SOUTH  DAKOTA 
Cutting  Workings   Unwatered 

Deadwood — The  unwatering  of  the 
Cutting  workings  has  been  completed 
and  the  driving  of  laterals  on  the  350 
level  started.  A  new  pump  has  been 
installed  and  the  500  level  is  being 
put  in  condition  for  active  development. 

Galena — Work  at  the  New  Silver 
Queen  property  is  being  continued. 
Shipments  of  lead-silver  ore  were  made 
late  in  the  last  year.  A  compressor 
plant  was  installed  during  the  year, 
and  production  will  be  increased. 

UTAH 
Park  City  Wage  Reductions  Deferred 
Park  City— The  Silver  King  Coalition 
has  announced  that  it  will  continue  the 
old  wage  scale,  thereby  compelling  the 
other  operators  to  defer  making  the 
proposed  cut.  Bingham  und  Tintic  dis- 
tricts have  cut  wages  50  cents. 
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The  Market  Report 


Daily  Prices  of  Metals 


Copper, ,  N.  Y.. 
»1  refinery* 
Eleetrolytio 

Tin 

Lead 

Zinc 

Jan. 

9»  Per  Cent 

StraiU 

N.  Y. 

St.  L. 

SLL. 

19 
20 

:i 

:4 

25 

13.50 

13.50 

13.50 

13.50 
13.375@  13.50 
13.375(»  13.50 

31    75 
31.50 
31  50 

30.75 

30  25 

J2   175 
32.125 

32.00 
31    175 
31.375 
30.875 

4.70 
4.70 
4.70 
4.70 
4.70 
4.70 

-1    41 
4.40 
4.40 

4.'75(«4.4U 

4.375 

4.70 
4.65@4    70 

4.65 
4.65 

4.60 

•These  prices  correspond  to  the  following  quotations  for  copper  delivered:    Jan.  19  to 

18.75c.  ;  Jan.  24  and  25,  13.625@13.75c. 
The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 

Smerally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
•  beat  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York,  cash,  except  where  St.  Louis 
is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  Is  commonly  sold  "delivered."  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.    Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  fer  zinc  are  for  ordinary  Prime  Western  brands.  Tin  Is  quoted  on  the 
basts  of  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin. 


London 

Copper 

Tin 

Lead 

Jan. 

Standard 

Eleotro- 
lytio 

Spot 

3M 

8pot 

JM 

Spot 

3  M 

Spot     j      3  M 

~    19 
20 
21 
23 

24 
25 

65i 

65 

65' 

it1 

66| 
65  f 

65| 

65| 
65  i 

72 

72 

7i' 

7H 
7U 

163  f 
162f 

158f 
158i 
156 

1651 
164| 

m\ 

160 
157J 

23* 

23} 

23' 
23| 
23| 

2;i 
23| 

22| 
23 

23 

26}          26| 
26J         26} 

26'     .     26? 
25|          26} 
25|     !     25| 

The  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange. 
prices  in  pounds  sterling  per  ton  of  2.240  lb. 

Silver  and  Sterling  Exchange 


Silver 

Jan. 

Sterling 

Exoaange 

'•Checka5' 

SUvei 

Jan. 

Exehange 
"Checke" 

New  York 

Domestio 

Origin 

New  York 
Foreign 
Origin 

London 

New  York 

Domeatie 

Origin 

New  York 
Foreign 
Origin 

London 

19 
20 
21 

421| 

420f 
420} 

99f 
99| 

99| 

65| 

65 
64| 

34* 
34| 
34} 

23 
24 
25 

420 
421} 

422 

99| 
99f 
99| 

64| 
65} 
65f 

34} 
35 

35 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  in  cents  per 
troy  ounce  of  bar  silver,  999  fine.  London  quotations  are  in  pence  per  troy  ounce  of 
sterling  silver,  925  fine.    Sterling  quotations  represent  the  demand  market  in  the  forenoon. 

Cables  command  one-half  cent  premium. 


Metal  Markets 

New   York,   Jan.  25,   1922 

The  local  metal  markets  remain  in  a 
state  of  stagnation,  and  no  improve- 
ment can  be  perceived  in  the  immediate 
tuture.  The  improvement  in  general 
business  conditions  is  coming  very 
slowly,  and  it  is  likely  to  be  two  or 
three  years  before  prosperity  becomes 
at  all  general.  European  affairs 
remain  in  a  pitiful  condition.  It  is 
not  probable  that  the  metals  will  ex- 
perience marked  price  recessions  in  the 
next  few  months,  but  it  would  seem 
that  the  gradual  improvement  which 
took  place  during  the  closing  months  of 

uu  IS  at  an  end  for  the  time  bein£. 
although  some  improvement  in  demand 
is  likely,  for  present  sales  do  not  equal 
consumption. 


Copper 

Most  of  the  large  producers  continue 
to  quote  prices  above  the  market,  up  to 
14c.  delivered,  but  they  are  doing  prac- 
tically no  business.  Those  willing  to 
sell  at  13.75c.  have  had  no  little  trouble 
in  getting  orders,  even  for  delivery  as 
late  as  the  second  quarter,  and  in  some 
transactions  they  have  been  obliged  to 
shade  that  price.  Odd  lots  of  spot  cop- 
per could  have  been  obtained  all  week 
at  an  equivalent  of  13.375c.  refinery. 
The  copper  market  is  definitely  weaker, 
and  the  metal  can  be  obtained  at  the 
prices  which  we  quote,  for  delivery  as 
far  ahead  as  the  third  quarter.  In  the 
closing  months  of  1921  many  consumers 
bought  beyond  their  immediate  require- 
ments on  the  rising  market,  and  so  do 
not  find  it  necessary  to  buy  more  at 
present.     The  announced  reopening   of 


some  of  the  copper  mines,  and 

also  caused  v. .ui,  in   the 

hope  11  .  I  prices  will  result. 

Export  business  lias  also  been  quiet. 

keeping  around  the  14(5  14.125c.  level 
for  European  ports,  but  others  are  cut- 
ting thsse  piioia  c.;nsi.l;  r uhl-  without 
attracting  much  business  how. 

Lead 

The  American  Smelting  &  Refining 
Co.'s  official  contract  price  remains  at 
4.70c.  Practically  all  producers  have 
had  an  unusually  quiet  week,  though  oc- 
casional sales  have  been 
ncss  iii  St.  Louis  was  so  quiet  that  over 
the  week-end  the  price  again  broke  to 
4.375c,  after  going  to  4.40c.  last  Thurs- 
day, and  by  today  that  price  could  have 
been  done  in  at  least  three  directions. 
Corroding  grades  continue  scarce,  how- 
ever, and  several  orders  were  placed 
during  the  week  at  the  equivalent  of 
4.55c.  St.  Louis. 

The  London  price  has  declined  re- 
cently, owing  to  increased  shipments 
from  Australia  and  probably  to  the 
danger  from  imports  of  United  States 
lead.  A  good  business  can  still  be  done 
in  Mexican  lead  abroad,  but  should  the 
London  price  decline  £2  further,  Mexi- 
can lead  might  again  be  sold  in  this 
country,  provided  the  duty  on  it  had 
not  been  raised  by  that  time. 

Zinc 

The  market  continued  its  decline,  but 
sales  have  been  smaller  than  for  several 
weeks.  Small  transactions  are  setting 
the  market.  As  is  usually  the  rule  in 
a  declining  market,  consumers  are  hold- 
ing off.  Galvanizing  business  has  fallen 
off  in  the  Pittsburgh  district,  which  also 
accounts  for  the  drop  in  prices.  A  few 
weeks  ago  there  was  a  prospect  of 
shipping  zinc  abroad,  but  that  proba- 
bility has  vanished  with  the  decrease  in 
the  London  zinc  market.  Although 
earlier  in  the  week  metal  was  sold  for 
4.70c,  the  price  today  has  dropped  to 
4.60c,  and  offerings  have  been  made  be- 
low that  level.  Some  inquiries  have 
been  made  for  forward  zinc.  High- 
grade  metal  continues  to  be  sold  for  6c, 
with  freight  allowed,  with  business 
more  active  than  in  the  common  grades. 

New  York  quotations  are  35  points 
above  the  St.  Louis  level,  this  corre- 
sponding to  the  freight  rate. 

Tin 

The  tin  market  has  been  further  de- 
pressed owing  to  selling  pressure  in  the 
Far  East,  and  sales  are  small.  Spot 
metal  continues  at  an  appreciable 
premium  owing  to  the  disinclination  of 
manufacturing  interests  to  buy  forward 
supplies. 

Tin  for  future  (April)  delivery  was 
quoted  as  follows:  Jan.  19th,  31.875@ 
32c;    20th,    31.25@31.50c;    21st,    31c; 
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84th,     80.76 

Arrivals   of   tin.   in  long    tons:     Jan. 
80th,    London,    150;    Struts,    375;    23d, 
Ith,  Australia,  110. 

Gold 
in    London:    Jan.    19ti 
80th,  97s.  6d.;  83d,  97s.  9d.;  '24th,  97s. 
th,  97s.  6d. 
Genera]  stock  of  money  in  the  United 
Jan.  1,  1922:    Gold  coin  and  bul- 
L;     standard     Bilver 
dollars.  ;   subsidiary   silver, 

United       States      notes. 
31,016;     Federal     Reserve     notes. 
11,860;     Federal     Reserve    Bank 
(116,670,400;     National      Bank 

67,924;    tota      - 
ireulation     per    capita,    $53.03. 
Stoeks  of  gold  have  increased  8112,000,- 
000  in  the  last  month;  of  silver  dollars, 
000;  and  of  notes,  $82,000,000. 

Foreign  Exchange 
The  foreign  exchange  market  for  the 
week  was  colorless,  with  narrow  price 
changes.  On  Tuesday,  Jan.  24th,  francs 
were  8.1326c;  lire,  4.3725c;  and  marks, 
0.4725c  New  York  funds  in  Montreal 
declined  again  to  511  per  cent  premium. 

Silver 

China  has  continued  to  sell  in  the 
London  market,  and  any  purchases 
made  in  New  York  or  San  Francisco 
for  China  account  have  been  at  a  price 
below  the  London  parity.  This  year 
the  Chinese  New  Year  holidays  extend 
from  Jan.  28  to  Feb.  1,  and  China's  lack 
of  interest  in  silver  at  this  time  is  there- 
fore normal,  but  as  the  silver  market 
is  fundamentally  based  on  China  de- 
mand, the  present  dullness  is  likely  to 
continue  for  a  time  at  least. 

Mexican  Dollars — Jan.  19th,  493; 
20th,  49g;  21st,  492;  23d,  49^;  Jul. 
492;  25th,  491. 

Other  Metals 

Quotations  cover  wholesale  lots  unleaa 
otherwise  specified. 

Aluminum — 20c.  per  lb.  for  99  per 
cent  grade;  19c.  for  98(3)99  per  cent; 
18c.  for  94@98  per  cent.  Outside  mar- 
ket nominal  at  17@18c.  for  98@99  per 
cent  virgin  grades. 

Antimony — Chinese  and  Japanese 
brand.-.  4.45c.;  W.  C.  C.  brand,  5.25 
per  lb.  Cookson's  "C"  grade, 
spot,  9c.  per  lb.  Chinese  needle  anti- 
mony, lump,  nominal  at  4c.  per  lb. 
Standard  powdered  needle  antimony 
(200  mesh),  nominal  at  5.25c.  per  lb. 

White  antimony  oxide,  Chinese, 
guaranteed  99  per  cent  Sb.O,,  whole- 
sale lots,  6J@7c. 

Arsenic — 7£c  per  lb. 

Bismuth — The  London  price  increased 
on  Jan.  17  from  7s.  6d.  to  9s.,  which  has 
occasioned  an  advance  in  the  New  York 
market  to  $1.85@$1.95  per  lb. 

Cadmium— $1@$1.10  per  lb.  in  1,000- 
lb.  lots.  Smaller  quantities,  $1.10(5; 
$1.25  per  lb. 

Nickel — Standard  market,  ingot  and 
shot.  41c;  electrolytic,  44c.  Small  ton- 
nages of  spot  metal  have  been 
offered  as  low  a?  32c  Practically  no 
mark 


Platinum— $105   ; 

Palladium     v,M  5  $65  per  oz. 

Iridium      $1  H)<§  $200  per  oz. 

Quicksilver  -  18<§  $50  per  75-lb.  Mask. 
San    I  res    $46.70. 

The  prices  of  the  following  metals 
remain  unchanged  from  the  figures 
published  in  these  columns  on  Jan.  7: 
Molybdenum,  Monel  Metal, 
Osmium,  Rhodium,  Selenium,  Thallium 
and  Tungsten. 

Metallic  Ores 
The  market  is  generally  exceedingly 
quiet,  and  prices  on  the  following  ores 
remain  unchanged  from  the  figures 
published  in  the  Market  Report  in  the 
Jan.  7  issue:  Chrome,  Iron,  Magne- 
tite, Manganese,  Molybdenum,  Tan- 
talum, Titanium,  Tungsten,  Uranium, 
Vanadium,  Zircon,  and  Zirkite  ores. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Jan.  22 — Zinc  blende,  per 
ton,  high,  $30;  Basis  60  per  cent  zinc, 
premium,  $27;  Prime  Western,  $26; 
fines  and  slimes,  $24@$23;  average 
settling  price,  all  grades  of  blende, 
528.81. 

Lea.i,  high,  $04.45;  basis  80  per  cent 
i.O;  average  settling  price,  all 
grades  of  blende,  $61  per  ton. 

Shipments  for  the  week:  Blende, 
''..775;  lead,  1,746  tons.  Value,  all  ores 
the  week,  $303,500. 

Last  week  sellers  would  let  but  5,600 
tons  go  on  the  market  at  $27  basis,  but 
'his  week  over  10,000  tons  was  released 
on  $26  basis.  Production  is  generally 
estimated  at  7,000  tons  per  week.  For 
the  three  weeks  of  the  year  purchases 
have  exceeded  production.  This,  in  ad- 
dition to  lowering  the  reserve  stock 
about  30,000  tons  at  the  close  of  last 
year,  puts  the  ore  situation  in  an  en- 
viable position  with  regard  to  the  metal 
market. 

Platteville,  Wis.,  Jan.  21  —  Blende, 
basis  60  per  cent  zinc,  $30.  Lead  ore, 
basis  80  per  cent  lead,  $60  per  ton. 
Shipments  for  the  week:  Blende.  455; 
lead,  50  tons.  Shipments  for  the  year: 
Blende,  1.201;  lead,  50  tons.  Shipped 
during  the  week  to  separating  plants. 
775  tons  blende. 

Non-Metallic  Minerals 
Generally  dull  markets  exist  for 
the  non-metallic  minerals,  and  there  is 
no  quotable  change  in  the  following 
from  the  prices  published  in  our  Jan.  7 
issue:  Asbestos,  Barytes,  Bauxite, 
Borax,  Chalk,  China  Clay,  Emery, 
Feldspar.  Fluorspar,  Fuller's  Earth, 
Graphite,  Gypsum,  Kaolin,  Limestone, 
Magnesite,  Mica,  Monazite,  Phosphate 
Rock,  Pumice  Stone,  Pyrites,  Silica, 
Sulphur  and  Talc. 

Mineral  Products 

Sodium  Sulphate  —  For  95  per  cent 
material,  $12.50  per  ton.  f.o.b.  in  bulk, 
Western  mines,  spot  and  six  months' 
contract;  $18@$21  per  ton,  New  York. 

Prices  of  Copper  Sulphate,  Potassium 
Sulphate  and  Sodium  Nitrate  are  un- 
changed from  the  quotations  published 
Jan.  7. 


Ferro-Alloys 

Ferrochrome — Carload  lots,  spot  and 
contract,  60  to  70  per  cent  chromium, 
6  to  8  per  cent  carbon,  llic.  per  lb.  of 
chromium  contained;  4  to  6  per  cent 
carbon.   12c,   f.o.b.  works. 

No  quotable  changes  have  taken  place 
in  the  following  ferro-alloys  from  the 
prices  quoted  in  the  Jan.  7  issue:  Fer- 
rotitanium,  Ferrocerium,  Ferromanga- 
nese,  Ferromolybdenum,  Ferrosilicon, 
Ferrotungsten,  Ferro-Uranium  and  Fer- 
rovanadium. 

Metal  Products 

Nickel  Silver— 27.75c.  per  lb.  for  18 

per  cent  nickel,  grade  "A"  sheets. 

Zinc  Sheets  -$8  per  100  lb.,  less  8 
per  cent    on   carload  lots,  f.o.b.  works. 

Prices  of  Copper  Sheets,  Lead  Sheets 
and  Yellow  Metal,  are  unchanged  from 
the  quotations  published  on  Jan.  7. 

Refractories 

Chrome  Brick — $41@$44  per  net  ton. 

Silica  Brick— 9-in.,  per  1,000,  $30@ 
$40  in  carload  lots,  f.o.b.  shipping 
points. 

Prices  on  the  following  are  un- 
changed from  the  figures  published  in 
the  Jan.  7  issue:  Bauxite  Brick,  Chrome 
Cement,  Firebrick  and  Magnesite  Brick. 

The  Iron  Trade 
Pittsburgh,  Jan.  24,   1922. 

Demand  for  steel  products  has  not 
increased  materially  from  the  rate 
shown  in  the  latter  part  of  December. 
As  the  mills  had  little  forward  business, 
all  the  buying  for  a  long  time  past 
having  been  for  relatively  prompt  ship- 
ment, operating  rates  reflect  the  light 
rate  of  buying.  Production  of  steel 
ingots  thus  far  this  year  has  probably 
been  at  an  average  rate  of  about 
18,000,000  gross  tons  a  year,  this  com- 
paring with  an  average  of  20,000,000 
tons  in  December  and  23,000,000  tons 
in  October  and  November.  The  higher 
rate  was  expected  to  be  regained  early 
in  the  new  year,  but  scarcely  any  prog- 
ress toward  that  mark  has  been  made. 

In  most  of  the  finished-steel  lines 
competition  between  the  mills  has 
become  much  keener  in  the  last  week 
or  two.  Regular  prices,  for  small  lots, 
are  not  materially  changed,  but  con- 
cessions are  now  given  on  much  smaller 
orders  than  formerly,  so  that  the 
average  selling  price  is  lower.  Sheets, 
however,  are  absolutely  firm,  there 
being  no  concessions.  In  tin  plate,  con- 
cessions for  large  lots  are  no  more  com- 
mon than  before  the  war.  Improve- 
ment in  steel  demand  is  to  be  expected 
pring  approaches,  but  nothing  like 
a  fail  demand  for  steel,  in  proportion  to 
productive    capacity,    before   next   fall. 

Pig  Iron — The  market  continues  inac- 
tive, with  prices  quotable  as  formerly: 
Bessemer,  $19.50;  basic,  $18.25; 
foundry,  $19.50,  f.o.b.  Valley  furnaces, 
freight  to  Pittsburgh  being  $1.96. 

Coke 
Connellsville  —  Furnace,      $2.75@$3; 

foundry.   $3.75(5 $4.50. 
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Five  Dividend-Paying  Gold  Mines 

i;v  Edward  H.  Robu 


INVESTORS  in  the  securities  of  gold-mining  companies 
have  one  less  variable  to  consider  than  those  who  put 
their  money  in  other  mining  industries.  The  price  of  the 
product  is  fixed;  al  least  it  is  so  in  the  United  States  and 
approximately  so  in  Canada,  the  only  two  countries  hi 

onsidered.  Profits  will  depend  upon  the  amount  and 
grade  of  ore  mined  and  treated,  and  the  cost  of  doing  the 
work.  The  gold  produced  will,  as  long  as  our  i 
financial  system  endures,  be  worth  $20.07  per  <>/.  in  this 
country,  and  slightly  more  in  Canada,  depending  upon  the 
depreciation  of  the  Canadian  paper  dollar  (at  present  about 
5  per  cent,  but  likely  gradually  to  revert  to  par).  There- 
fore increasing  prosperity  of  gold-mining  companies  as  a 
class  is  sure  to  result  with  a  reduction  in  the  cost  of  labor 
and  supplies.  That  such  a  reduction  was  sure  to  come  in 
the  period  following  the  war  has  been  universally  admitted. 
so  that  the  securities  of  gold-mining  companies  of  proved 
worth  have  been  and  are  now  considered  in  the  front  rank 
of  mining   investments   and  speculations. 

Five  companies  will  be  considered  here:  Hollinger, 
Mclntyre,  Dome,  Homestake,  and  United  Eastern.  These 
have  been  selected  because  they  are  the  only  strictly  gold- 
mining  companies  of  any  size  which  paid  dividends  du 
1920  and  1921  and  continue  on  a  dividend  basis  at  the 
present  time.  The  first  three  are  Canadian  companies  op- 
erating in  the  Porcupine  district  of  Ontario.  Homestake 
is  in  South  Dakota,  and  the  United  Eastern  in  Arizona. 
Data  as  to  the  operation  and  character  of  each  of  these 
companies  will  be  mentioned  briefly.  More  information  can 
be  obtained  from  the  annual  reports  of  each  company,  for 
all  except  the  Homestake  issue  exceedingly  informative  and 
valuable  statements. 

Hollinger  Consolidated  Gold  Mines,  Ltd. — The  officers  and 
directors  are  all  residents  of  Canada,  and  the  principal 
market  for  the  shares  is  on  the  Standard  Stock  and  Mining 
Exchange  of  Toronto.  The  authorized  capital  is  $25,000,000 
in  5,000,000  shares  of  $5  each,  4,920,000  of  which  are  out- 
standing. The  first  dividend  was  paid  in  November,  1912. 
The  dividend  record  follows: 

1912 $270,000  1917 $738,000 

1913 1,170,000  1918 1.230,000 

1914 1.170,000  1919  1,722.000 

1915 1.560,000  1920  2.214,000 

1916 2,160,000  1921   ...      ...  3.IO8.000 

Total  to  date,  $16,558,000 

The  tonnage  treated  in  1920  was  650,205,  averaging  §9.93 
per  ton,  of  which  about  96.2  per  cent  was  recovered.  The 
operating  cost,  including  general,  mining,  and  milling 
charges,  was  $4.83  per  ton.  The  operating  profit  was 
$4,018,282,  of  which  taxes  and  depreciation  (but  with  no 
allowance  for  mineral  exhaustion)  took  $1,343,007,  leaving 
a  net  profit  of  $2,675,275  available  for  dividends.  The  net 
Profit  per  ton  treated  was  $4.10.  Total  developed  ore  re- 
serves^ on  Dec.  31,  1920,  were  3,294,000  tons  at  $11  per  ton, 
or  $35,596,000.  At  the  present  rate  of  production  this  is 
but  little  more  than  two  years'  supply.  However,  there 
>s  little  doubt  that  vast  quantities  of  ore  have  not  yet  been 
aeve\o,pe(j.  jhe  mjne  seemg  0f  undiminished  richness  at 
depth. 

1  t  *f  *i  ^  year  or  two  Hollm&er  has  been  hampered  by 
or  labor  and  power.  Plenty  of  men  are  now  available, 
,  e"  as  Power  for  the  present  mill.  If  arrangements  can 
ne  made  for  more,  the  mill  capacity  may  be  extended  to  a 
to Tn'nn™  2  7'00°  t0ns  per  day-  Tt  has  already  been  raised 
to  ,  i     6  criticisin  has  been  voiced  that,  in  the  effort 

k»irTJ  .!  a  arP  tonnage,  ore  running  under  $5  per  ton  is 
th  si  ,?  *  /  Which  wiU  not  a?ain  be  available,  and  that 
Thl  c°n,duc've  to  conservation  of  the  mine's  resources, 
next  to«1S  i6  Ubt  that  Hollinger  is  destined  within  the 
SnfJ,,  ^°  *5  be  the  world's  lading  gold  mine  in 
Point  of  current  production.    Its  past  cannot  of  course  com- 


\ith   that    of   Hom< 

ppear  brilliant.     It    is,  without  doubt,  the  best 
rty  in  an  excellent  district. 
The  fluctuations  of  the  stock  appear  reasonable  an 
not    indicate   manipulation.      A   regular   dividend   <>f 
paid  every  four  weeks,  so  that,  at  present  pric 
to  $8  per  share,  the  stock  yields  about  8.2  per  cent. 


k- 1920 ->k 1921 -H 

FLUCTUATIONS    IN    FIVE    GOLD-MINING    STOCKS 

Based  on  Weekly  Closing-  Quotations,  Jan.  31,  1920,  to  Jan.  21,  1922 

The  price  of  Homestake  is  divided  by  ten. 

Mclntyre  Porcupine  Mines,  Ltd. — Like  the  Hollinger,  the 
Mclntyre  is  a  Canadian  company,  only  one  of  the  five  direc- 
tors living  in  the  United  States.  The  principal  market 
for  the  shares  has  always  been  on  the  Standard  Exchange 
in  Toronto,  but  they  have  recently  been  listed  on  the  New 
York  Stock  Exchange.  The  authorized  capital  is  $4,000,000 
in  shares  of  $1  each,  $3,640,283  of  which  is  issued.  Divi- 
dends date  from  February.  1917,  and  are  as  follows: 


1917. 
1918. 
1919. 


$541,542 
543,042 
364.028 


Total $2,540,696 
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treated  in  the  fiscal  year  ended  June  30, 
1921,  was  171,916,  averaging  $11.67  per  ton,  of  which  about 
mu  rt    (vered,  the  bullion  containing  91,! 

f  silver.    The  operating  cost  (axclud- 
levelopment,  as  was  done  in  the  Hollinger  summary) 
I         per  ton.     Including  development,  the  cost    was 
The  operating  profit,  after  providing  for  develop- 
M   this   amount.  $272,984   went  for 
depreciation,  but  $272,951  was  received  in 
interest  and  exchange,  largely  on  investments   in   coal  com- 
panies, so  the  net  profit  for  the  year,  available  for  dividends, 
$t      ,530.      The   net    profit    per    ton    treated   was    $4.75, 
Total  estimated  ore  reserves  are  624,422  tons  at  $10.25  per 
[his  is  a  little  over  threi    years'  supply 
sent  mill,  which  is  now  handling  about  550  tons 
per  day. 

3  me  difficulty  has  resulted  from  the  presence  of  car- 
bonaceous ore  in  certain  parts  of  the  mine,  but  this  has 
-olved  in  the  laboratory  and  a  eparate  250-ton  unit 
will  be  completed  in  the  spring  to  handle  this  ore.  This 
v-ill  bring  the  total  mill  tonnage  to  about  800  tons  per  day. 
Power  shortage  has  hindered  operations  as  with  Bollinger, 
but  troubles  from  this  source  are  unlikely  in  the  future. 
The  extremely  dry  spring  of  1921    was  held  accountable. 

The  Mclntyre  properties  adjoin  those  of  the  Hollinger, 
but  the  ore  found  is  at  much  deeper  levels,  and  is  therefore 
more  problematical.  Development,  however,  is  reported 
extremely  favorable  at  depth,  and  a  long  life  is  expected. 
These  companies  are  alike  in  many  respects,  and  are  ex- 
cellent representatives  of  sound  mining  enterprises  as  con- 
trasted with  wildcats.  Shares  in  the  Mclntyre  have  held 
closely  to  the  $2  level  for  the  last  two  years,  but  have 
recently  advanced  slightly  on  the  news  of  increased  mill 
capacity  soon  to  come  into  being,  and  owing  to  the  fact 
that  the  shares  were  to  be  quoted  on  the  New  York  Stock 
Exchange.  Mclntyre  has  been  paying  5c.  every  four  months 
recently,  so  that  at  present  market  prices  the  yield  is  about 
6.7  per  cent. 

The  Dom>  Mines  < '<>..  Ltd. — Dome  is  an  American  com- 
pany formerly  connected  with  the  International  Nickel  in- 
terests and  under  the  control  of  the  late  J.  R.  De  Lamar. 
Since  the  death  of  Captain  De  Lamar,  J.  S.  Bache,  a  New- 
York  financier,  has  been  president.  Shares  have  for  some 
years  been  quoted  on  the  New  York  Stock  Exchange,  where 
most  of  the  transactions  are  made.  The  authorized  capital 
*  .""0,000  in  500,000  shares  of  $10  each,  470,611  of  which 
are  issued,  and  6,056  more  are  allotted.  The  dividend  record 
follows : 


(40  i  000 
800,000 

100, 


1919 
1920 
1921 


None 

$419,167 
476.667 


The  tonnage  treated  in  the  fiscal  year  ended  March  31, 
1921,  was  273,700,  averaging  $7.51  per  ton,  of  which  94.7 
per  cent,  or  $7.11,  was  recovered.  The  operating  cost  was 
$3.56  per  ton,  not  including  development.  Including  de- 
velopment. The  operating  profit  was  $706,894, 
of  which  depreciation  of  plant,  and  taxes,  took  $283,251. 
An  allowance  of  $368,519  was  also  made  for  mineral  deple- 
tion, a  factor  not  provided  for  by  the  Hollinger  and  Mcln- 
tyre companies.  Non-operating  revenue  amounted  to  $247,- 
356.  The  net  profit  available  for  dividends  was  therefore 
$302,480,  or  $1.10  per  ton  treated,  although  if  no  allowance 
had  been  made  for  mineral  depletion,  the  profit  would  have 
been  $2.46  per  ton.  Ore  reserves  are  not  estimated,  for 
the  reason  that  the  deposits  are  extremely  erratic,  being 
in  the  foim  of  large  irregular  masses  entirely  without 
walls  and  not  at  all  uniform  in  the  distribution  of  gold. 
Recent  developments  at  depth  are  said  to  indicate  some- 
what richer  ore  than  has  so  far  been  found.  In  December, 
1921,  recovery  from  ore  mined  was  said  to  be  about  $8  per 
ton,  which,  with  operating  costs  of  $4.30,  showed  a  profit 
o  per  ton. 

The  costs  at  the  Dome  in  the  spring  of  1921  were  greatly 
increased  because  the  power  had  to  be  generated  from  high- 
priced  coal. 

About  1,000  tons  per  day  is  now  being  treated,  and  no 
arrangements  have  yet  been  announced  for  increasing  this 


figure.  It  will  be  noticed  that  dividends  were  allowed  to 
lapse  during  1918  and  1919;  at  that  time  the  mill  was 
closed  down  owing  to  labor  scarcity  and  high  costs. 

The  Dome  mine  lies  in  a  different  part  of  the  Porcupine 
district  from  the  first  two  mines  mentioned,  and  does  not 
have  the  well-developed  vein  system  of  the  others.  This 
feature  makes  the  mine  more  uncertain,  although  there  is 
apparently  yet  no  sign  of  failure  of  ore  supply  in  the  large 
area    on   which   operations   are  conducted. 

The  shares  of  the  company  have  always  exhibited  wide 
fluctuations  and  have  evidently  received  a  large  amount 
of  attention  from  speculative  interests.  This  fact,  com- 
bined with  the  more  uncertain  conditions  underground,  does 
not  make  the  stock  so  attractive  an  investment  as  Hollinger 
itclntyre,  though  the  mine  has  great  possibilities. 
Quarterly  dividends  of  25c.  are  paid,  and  a  capital  dis- 
tribution of  $1  has  recently  been  made  in  addition  to  the 
regular  dividends.  Including  this,  the  yield,  based  on  the 
present  selling  prici  of  $22,  is  about  9.1  per  cent.  It  is 
understood  that  the  capital  return  of  $1  is  to  be  made  an 
annual  event. 

Homestake  Mining  Co. — Most  of  the  officers  and  directors 
of  this  company  are  Western  men.  The  stock  is  quoted  on 
the  New  York  Stock  Exchange,  but  is  rarely  traded  in. 
The  authorized  capital  of  $25,116,000  consists  of  251,160 
shares  of  $100  par  value  each.  The  dividend  record  is  a 
long  and  honorable  one,  dating  from  January,  1879,  monthly 
payments  being  made.  They  were  suspended  from  May, 
1907,  to  January,  1908,  owing  to  a  bad  fire,  and  from 
December,  1909,  to  March,  1910,  owing  to  labor  troubles. 
To  date   they  total   $41,417,704,  a  remarkable   showing. 

The  tonnage  treated  in  1920  was  1,274,944,  from  which 
was  realized  an  average  of  $3.46  a  ton.  Costs  for  that 
year  are  virtually  meaningless,  for  the  reason  that  owing 
to  a  flooded  mine  and  labor  scarcity  operations  were  sus- 
pended or  curtailed  for  a  considerable  time.  The  fire  which 
began  in  September,  1919,  and  which  necessitated  flooding 
the  mine,  cost  the  company  $1,000,000.  Recently  the  mill 
has  been  treating  about  4,000  tons  per  day,  but  this  amount 
will  be  increased  soon  as  a  result  of  added  equipment. 
Costs  are  understood  to  be  about  $2.60  per  ton.  No  esti- 
mates of  ore  reserves  are  made- by  the  management,  but 
the  mine  is  considered  still  to  be  far  from  exhausted. 

Possibly  in  no  mining  company  is  more  of  an  effort  made 
to  divorce  operations  at  the  property  from  the  stock  market. 
No  information  is  given  out  which  would  tend  to  influence 
the  price  of  shares,  and  intending  investors  must  depend 
on  the  long  dividend  record  of  the  company  and  its  excellent 
management.  W.  H.  Weed,  in  the  1920  edition  of  "The 
Mines  Handbook,"  says:  "The  Homestake  is  the  greatest 
gold  mine  in  the  world,  judging  by  its  past  performance, 
present  condition,  and  possibilities.  Management  says 
little  but  produces  the  gold  and  dividends." 

At  present,  dividends  of  25e.  monthly  are  paid,  which 
yield  about  5.5  per  cent  at  present  prices  (about  $55  per 
share).  The  somewhat  irregular  stock  price  curve  is 
accounted  for  by  the  infrequency  of  sales. 

United  Eastern  Mining  Co. — This  company  operates  in 
the  Oatman  district  of  Arizona.  It  is  capitalized  at  $1,- 
500,000,  of  which  there  are  1,360,000  shares  of  $1  each  out- 
standing. It  is  marketed  chiefly  on  the  New  York  Curb 
PJxchange.     The   dividend    record   follows: 

1917  $408,900  1920  .  $981,360 

1918  ...    845,060  1921 817.800 

|9|9  M'l'i    iHII  .  

T„tal $3,952,700 

Costs  at  the  United  Eastern  are  not  of  great  interest 
to  the  investor,  because  the  Tom  Reed  Extension  Mine, 
which  has  so  far  supplied  the  ore,  is  expected  to  be 
exhausted  in  about  one  more  year.  The  company  will 
gradually  develop  an  adjoining  mine,  the  Big  Jim,  but  it 
is  yet  too  early  to  say  how  long  a  life  this  property  will  have. 
Shares  are  evidently  considered  a  speculation,  for  the  price 
has  declined  to  $2.25,  thus  yielding  between  26  and  27 
per  cent  on  the  investment  at  the  current  rate  of  dividend 
of  15c.  per  quarter.  The  United  Eastern  has  been  a  good 
property  and  may  be  a  profitable  enterprise  for  a  few  years 
yet,  but  is  not  likely  to  develop  into  anything  to  be  com- 
pared with  the  other  four  mines  discussed. 
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Company  Reports 


The  Cape  Copper  Co. 

A  report  of  operations  «>t*  the  Cape  Coppei  i  for  the 
year  ending  April  30,  1921,  in  South  Africa,  and  August 
31,  1921,  in  London  and  India  states  that  a  defii  it  for  tin 
year  of  £184,634  17s.  lOd.  was  incurred. 

Profit   and  loss   account  follows: 

Dr.  S 

Coets  at  Rakha  Hill    Vlin  .    8>,977     12 

Costa  in  South  Africa,  including  de- 
preciation   I  i,248     I  * 

Puts  in  Newfoundland  17**       I       7 

Transport  and  shipping,  including  de- 
predation   6.199       8       9 


Loasee  on  realisations  and  revaluati  ol  copper.. 

Management  in  London 

Bank  Commission  and  Exchange 

Interest  and  Discount 

Interest  <>n  Debentures-  -paid  and  accrued  

Miscellaneous 

Depreciation  (IndiiO 


h. 

Copper  ores  and  metal 
Kent  and  stores  account 
Balance  carried  down.  .  . 


Balance  brought  down 

Balance  from  Profit  and  Los?  Account  1919-20 

l'.:.\(  b  outside  the  United  Kingdom 


184,534  17 

i         ...    189,670  19 

370   8 

2 

£374,576   5 

1 

600  15 

373,975   9 

2 
II 

£374,576   5 

1 

Deficit  shown  in  accounts  is  attributable  to  serious  losses 
on  realizations  and  revaluations  of  copper  stocks,  to  heavy 
charges  for  interest,  to  maintenance  expenses  connected 
with  the  company's  establishments  in  South  Africa  and 
Briton  Ferry,  and  to  the  unfavorable  conditions  which  have 
prevailed  in  India,  resulting  in  a  loss  in  the  working  of  the 
Rakha  Hills  Mines. 

The  additional  plant  for  which  provision  was  made  in 
the  debenture  issue  in  November.  1920,  has  been  erected 
at  Rakha,  but  the  company's  operations  there  have  been 
severely  affected  by  numerous  difficulties,  chiefly  those  con- 
nected with  transport,  supplies  of  coal,  coke  and  fluxes  for 
the  smelter,  labor  trouble  and  breakdowns  of  plant.  The 
company  being  at  present  entirely  dependent  on  the  Rakha 
Mines  for  revenue,  the  effect  of  the  disturbed  state  of  India 
on  its  affairs  is  very  serious. 

Mining  operations  in  South  Africa  have  remained  sus- 
pended during  the  year.  The  O'okiep  Mine  was  kept  un- 
watered  until  March  last,  when  an  exceptionally  severe 
thunderstorm  occurred,  resulting  in  the  flooding  of  the 
lower  workings  of  the  mine. 

The  estimated  reserves  at  the  Nababeep  Mine  remain  at 
the  same  total  as  at  the  close  of  the  previous  year,  viz., 
90,000  tons  of  5  per  cent  copper,  wet  assay. 

In  India  from  the  Xo.  1  shaft  of  the  Rakha  Hills  Mines 
19.941  tons  of  ore  assaying  4.07  per  cent  copper  were  sent 
to  the  treatment  plant. 

The  ore  reserves  at  the  Xos.  1  and  4  shaft  workings,  in- 
cluding ore  broken  at  surface,  but  without  any  deduction 
for  ore  in  shait  pillars,  are  estimated  at  329,151  short  tons 
of  an  average  assav  value  of  3.60  per  cent  copper,  com- 
pared with  354,688  short  tons  of  3.66  per  cent  ore  at  the 
close  of  the  previous  year,  both  estimates  being  over  an 
average  lode  width  of  42  inches. 

Of  the  reserves  297,575  tons  of  3.74  per  cent  is  developed 
ore,  and  31,576  tons  of  2.34  per  cent  is  probable  ore. 

Capitalization:  400,000  shares  £2  each,  of  which  360,000 
are  issued;  75,000,  6  per  cent  cumulative  preference  shares 
'.  12  each,  of  which  45,000  have  been  issued:  1.200  first 
mortgage  8  per  cent  debentures  of  £100  each. 


Superior  &  Boston  Copper  Co. 

A  report  of  operations  of  the  Superior  &   Boston  Coppei 
or  the  year  ending  Sepl  tates  that  6,8 

of  development  work,  and,  in  addition,  1,086  ft.  of  diamond 
drilling  was  done.  This  compares  with  8,397  ft,  of  de- 
velopment work  the  previous  year.  The  decrease  is  due 
to  the  curtailment  in  operations,  which,  institute 
November,  has  become  more  and  more  drastic  from  time 
to  time,  as  conditions  dictated,  until  at  the  present  time 
operations  underground  in  the  McGaw  shaft  have  been 
suspended,  except  for  pumping  and  a  nominal  amount  of 
repair  work,  necessary  to  keep  the  workings  open. 

The  copper  smelters  of  the  Southwest  closed  in  April, 
stopping  for  the  time  the  production  of  copper  ore.  Until 
then,  there  had  been  shipped  since  the  beginning  of  the 
fiscal  year,  11,107  (dry)  tons  of  ore,  assaying  4.37  per 
cent  copper,  5.88  oz.  silver,  containing  970,653  lb.  of  copper 
and  65,352  oz.  of  silver,  for  which  was  received  $95,022.74, 
after  deducting  freight  and  smelting  charges. 

RECEIPTS  AND  DISBURSEMENTS  FOR  YEAR  ENDED  SEPT.  30,  1921 
Receipts 

Oresales $103,501 .06 

Ore  in  transit 6,23 1 .  68 

Royalties 123  61 

JI09.856.35 

Profit  and  Loss 

Interest  on  deposits $3,659.  32 

Interest  on  calls  of  capital  stock 1,268.77 

Interest  on  employees  insurance  fund. . .  230  69 

5,158.78 

$115,015.13 

Account  calls  No.  9  collected 15,557.00 

Account  calls  No.  10  collected 1 13,449.50 

$244,021.63 

Disbursements 

General  development $244,830. 74 

General  expense 21,960.50 

General  equipment 2.563.40 

Mining  patents 1.883.50 

Mining  claims 6.250.00 

Call  No.  10  on  account  treasury  stock  (included 

in  receipts  above* 2,598   50 

$280,086  64 

il  stock  listed  is  297,827  shares  at  $9eac>i. 


Portland  Gold  Mining  Co. 

A  report  of  operations  of  the  Portland  Gold  Mining  Co. 
for  the  year  1920  shows  a  loss  of  $442,094.72,  exclusive  of 
a  dividend  of  $195,000  paid  during  the  year,  as  the  follow- 
ing profit-and-loss  account  shows: 

Gross  yalue  of  ore  mined  and  shipped $887,533.04 

Values  recovered  by  mills  (il 663,107.62 


Net  cost  of  mining  and  milling 1,474, 100.  35 

Net  profit  from  operation  of  mines  and  mills $76,540.  3 1 

(a)  Includes  14,794  tons  Portland  shipping  ore  and  2,496  tons  custom  ore. 
DETAILED  STATEMENT  OF  PROFIT  AND  LOSS  FOR  THE  YEAR  1920 

$76,540.31 

1.354.09 

300.00 

2,380.00 

1.493.38 

942.04 

998.46 

25.10 


Net  profit  from  operation 

Interest  on  bank  balances 

Interest  on  corporation  bonds  owned 

Interest  on  bills  receivable 

Interest  on  open  accounts 


.  Liberty  Bonds. 


Interest  < 

Discount. 

Registration  fees 

Interest  on  notes  payable 

Discount  on  Liberty  Bonds  sold 

Depreciation: 

Permanent  equipment $27,648 .  64 

Independence  mill 92,390.73 

Furniture  and  fixtures 333.78 


Depletion 199,059.10 

Loss  on  sale  of  Colorado  Springs  tnill  119,362.86 

Loss  on  sale  of  Victor  mill 85,516   16 

Net  loss  to  surplus 


Balance,  Jan.  I,  1920 

Net  loss  for  1920 . ..  . 
Dividends 


Balance,  Jan.  I,  1921. 


442.094.72 
$526,128  10 
$819,531.97 

637,094.72 
$182,437.25 
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The  Need  for  Organization  Among  Miners 

WE  HAVE  before  called  attention  to  the  farmers' 
bloc  in  the  Senate  as  an  example  of  the  mass 
action  of  the  agricultural  industries,  and  compared  the 
corresponding  need  for  concerted  action  for  protection 
and  better  conditions  on  the  part  of  that  other  great 
basic  raw-material  industry,  the  mining  industry.  Re- 
cently, Secretary  Wallace  of  the  Department  of  Agri- 
culture has  summoned  a  farmers'  conference;  and 
before  that  conference  in  Washington  President 
Harding  has  pointed  out  the  fact  that  the  nation  can- 
not be  prosperous  unless  the  farmer  is  prosperous,  and, 
what  is  more  significant,  declared  himself  in  favor  of 
organized  and  centralized  marketing  as  one  of  the 
remedies  to  be  applied  to  the  present  serious  agricultural 
situation. 

Good  enough:  and  this  reminds  us  again  of  the 
analogous  plight  of  the  mining  industry.  There  is  a 
growing  tendency  toward  solidarity  in  the  Senate  of 
a  group  composed  mostly  of  Senators  from  the  Western 
states,  which  group  is  entirely  in  sympathy  with  any 
just  and  broad  plan  for  the  advancement  of  the  rights 
and  prosperity  of  the  mining  industry.  There  is  no 
reason  why  this  should  be  confined  to  the  West:  nearly 
every  one  of  our  states  are  great  mining  states,  Penn- 
sylvania, by  virtue  of  its  coal  mines,  the  greatest  of 
them  all. 

But  who  is  going  to  summon  the  representatives  of 
the  mining  industry  to  a  conference  in  Washington 
over  the  mining  situation,  as  Secretary  Wallace  did 
for  the  farmers,  or  Secretary  Hoover  did  for  the 
farmers?  There  we  see  our  poverty  of  representation. 
Whatever  responsibility  for  the  mining  industry  there 
may  be  in  the  Cabinet,  theoretically,  we  suppose  re- 
sides with  the  Secretary  of  the  Interior;  but  speaking 
from  an  intimate  knowledge  of  the  facts,  this  has  prac- 
tically amounted  to  no  special  representation  at  all, 
and  this  applies  all  down  the  line,  and  includes  the 
present  incumbent,  Secretary  Fall.  It  is  plain,  there- 
fore, that  we  need  a  Department  of  Mines  at  once, 
and  a  Secretary  of  Mines,  as  Representative  Rhodes,  of 
Missouri,  Secretary  of  the  Committee  on  Mines  and 
Mining,  in  his  article  in  our  Annual  Progress  Number, 
pleads.  And  in  the  Senate  an  ever-increasing  number 
of  Senators  whose  constituencies  have  a  prime  inter- 
est in  mining  have  been  privately  pledging  their 
support  to  the  bill  for  the  establishment  of  a  Depart- 
ment of  Mines. 

Our  continued  survey  of  the  situation  reveals  that 
the  mining  industry  has  great  need  of  being  mothered: 
not  coddled,  but  given  a  fair  chance  with  the  rest. 
If  marketing  is  the  chief  problem  of  the  agricultural 
industries—and  it  is— it  is  no  less  true  that  marketing 
is  the  chief  problem  of  the  mining  industries.  And 
we  are  as  far  from  any  efficient  system  or  even  any 
knowledge  of  the  principles  of  the  subject  as  the 
farmers  are. 


What  tan  you  do?  Support  vigorously  a  Department 
of  Mines,  as  a  starter.  The  Nicholson  bill  provides 
t'ni-  the  establishment  of  a  Bureau  of  .Mineral  Mai 
within  this  department,  which  Bureau  of  Mineral 
Markets  is  very  much  to  the  point  of  this  discussion, 
The  Department  of  Agriculture  has  a  Bureau  of 
Markets.  The  American  Mining  Congress,  the  dire 
of  the  Bureau  of  Mines  and  the  U.  S.  Geological  Survey, 
the  chairman  of  the  Committee  on  Mines  and  Mining 
of  the  House  of  Representatives,  and  Engineering  and 
Mining  Journal  are  among  the  representative  factors 
in  the  mining  industry  that  are  unequivocally  in  favor 
of  a  Department  of  Mines.  Push  for  this  and  make  it  a 
fact :  and  then  we  shall  be  ready  for  the  next  most 
necessary  step,  following  the  excellent  example  of  the 
farmers. 


Mining  Engineer  Insurance 

THE  MINING  ENGINEER  is  a  soldier  of  industry 
and  even  a  soldier  of  fortune.  He  is  a  soldier,  often, 
without  a  regiment  or  a  protecting  organization  behind 
him.  Combining  as  he  does  all  the  fresh  and  manly 
qualities  of  the  intrepid  adventurer  with  the  conscien- 
tiousness of  the  technically  and  scientifically  trained 
man  and  the  caution  of  the  business  man,  he  is  un- 
questionably the  finest  type  of  man  that  we  have  ever 
rubbed  up  against. 

But  his  life,  though  adventurous  and  free,  is  not  an 
easy  one.  Especially  when — as  he  does— he  attaches 
unto  himself  a  wife  and  a  few  children — does  his  prob- 
lem become  increasingly  difficult.  Should  he  play  in  bad 
luck — should  he  drown  in  a  tropical  river,  or  be  stricken 
with  fever  in  Africa,  or  be  slain  by  the  hill  men  in  Asia, 
it  may  be  that  his  family  become  stranded  under 
unusually  trying  circumstances.  If  not  death  but  hard 
times — depression  in  mining,  due  to  a  mad  world  war 
brought  on  by  fools  in  Europe — come  upon  him,  he  is 
unusually  liable  to  be  caught  without  sufficient  funds  or 
other  sheet  anchors  to  windward  against  the  parting  of 
the  main  hawser.  A  mining  engineer  may  be  careful, 
successful,  and  broke  at  thirty  or  forty,  which  combina- 
tion is  not  so  easy  to  find  elsewhere. 

And  during  his  career  he,  of  all  professions,  has  often 
been  least  able  to  put  out  roots  and  form  ties  which  will 
aid  him  or  his  family  in  time  of  unexpected  stress.  He 
has  drifted  from  one  part  of  the  world  to  the  other, 
from  camp  to  camp,  served  one  business  group  after 
another,  and  his  social  tentacles  have  not  taken  deep 
hold  anywhere.  Friends  are  widely  scattered,  and  not 
intimate,  though  cordial.  He  does  not  belong,  as  a  rule, 
to  the  various  fraternal  societies  which  lend  a  hand  in 
case  of  need  and  which  usually  include  in  their  program 
some  form  of  emergency  insurance.  His  case,  or  that 
of  his  surviving  family  in  adversity,  is  apt  to  be  a  par- 
ticularly trying  one,  as  we  happen  to  know  from  many 
instances.  Who  cares?  asks  a  recent  correspondent.  He 
belongs  to  the  American  Institute  of  Mining  and  Metal- 
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lurgical  Engineers,  but  that  is  a  technical  society,  and 

Onnection  no  more  personal   than  his   relation  as  a 
subscriber  to  Engineering  and  Mining  Journal. 

The  principle  of  insurance  ami  that  o<  the  helping 

brotherly  hand  are  pretty  pood  things.  They  are  the 
sound  justification  tor  the  existence  of  labor  unions. 
This  insurance,  the  miners-  the  manual  workers  have. 
The  mine  owners  have  their  own  forms  of  insurance  in 
the  shape  of  reserve  budgets,  fan  the  men  who  furnish 
the  technical  brains  of  the  mining  combination  who 
stand  between  the  two  and  are  the  guides  and  the  only 
!  lard  of  both— likewise  insure  themselves  against 
Midden  drops  in  their  curve  oi  work  and  prosperity? 
It  is  worth  pondering  over. 

The  principle  of  group  insurance  has  become  more 
and  more  widely  recognized  as  a  sound  safeguard,  and 
many  companies,  having  in  certain  cases  thousands  of 
employees  each,  see  to  it  that  each  employee  is  protected 
by  a  certain  sum.  to  be  paid  to  his  family  in  the  case  of 
his  death.  Would  it  be  practicable  for  such  a  group 
insurance  plan  to  be  conducted  by  the  American  Insti- 
tute of  Mining  and  Metallurgical  Engineers?  The 
argument  to  the  contrary  will  be  that  the  Institute  is  a 
technical  society.  And  this  argument  will  call  for  a 
definition  of  the  position,  field,  and  aims  of  the  Institute, 
tor  which  the  time  has  otherwise  come.  The  organiza- 
tion, besides  its  original  technical  function,  has 
branched  into  the  civic  field,  through  the  Federated 
American  Engineering  Societies,  and  into  the  social 
field,  as  especially  instanced  by  its  Women's  Auxiliary; 
and  it  has  even  vntured  into  the  field  of  technical 
journalism. 

As  to  fraternal  insurance  of  mining  engineers  as  a 
group,  besides  the  evidently  practicable  suggestion 
which  we  made  above,  there  remains  the  highly  debat- 
able thought  concerning  unemployment  insurance.  We 
were  recently  surprised  and  confounded  when  Mr. 
Seebohm  Rowntree.  an  English  cocoa  manufacturer, 
showed  that  his  company  had  successfully  maintained 
unemployment  insurance  for  its  thousands  of  employees : 
and  afterward  we  privately  found  out  that  at  least  two 
large  companies  in  Massachusetts,  one  of  them  the  well- 
known  Dennison  Manufacturing  Co.,  had  also  been 
successfully  carrying  this  on  for  some  time.  Having 
thus  been  convinced  against  our  own  judgment,  it  occurs 
to  us  to  inquire  how  much  more  difficult  it  would  be  to 
provide  unemployment  insurance  for  a  group  like  the 
mining  engineers  than  for  a  corresponding  number  of 
industrial  employees  grouped  around  a  single  great 
company.. 


A  Community  Development  Project 
in  Leadville 

A  RATHER  NOVEL  METHOD  of  organizing  and 
financing  a  mining  enterprise  is  that  initiated  by 
the  Leadville  Chamber  of  Commerce,  which  chose  a  com- 
mittee to  select  the  most  favorable  area  in  the  Leadville 
district  for  development,  this  committee  consisting  of 
mine  operators  and  mining  engineers.  A  place  on  Can- 
terbury Hill,  where  the  geologic  features  were  con- 
sidered very  favorable,  in  the  light  of  past  experience, 
••lected,  and  a  company  was  incorporated  for  $150,- 
f  which  over  100  Leadville  men  subscribed  $50,000, 
and  the  remaining  $100,000  was  sought  outside  of  Lead- 
ville. The  circular  states  "Revival  in  mine  production 
insures  increased  prosperity  to  all.  Unison  of  effort 
only  will  n  me,  and -Leadville  points  the  way." 


'1  he   ollicers   of   the   compam    are   subscribers   and   serve 

without  salary. 

This  is  a  plan  which  interests  us  and  brings  forth 
our  best  wishes  of  success.  Those  behind  the  plan — the 
citizens  of  Leadville — have  put  their  own  money  into  it; 
and  whatever  they  get  will  be  out  of  the  ground,  not  out 
of  stock  sales  or  salaries.  The  ordinary  citizen  is  more 
attracted  by  remote  ventures  for  his  surplus  capital  than 
by  opportunities  at  home ;  and  for  all  of  us  the  Leadville 
people  are  setting  a  good  example,  and  one  that  invites 
respect  and  sympathy.  If  the  enthusiasm  of  the  sup- 
porters has  anywhere  been  excessive,  it  has  been  in  that 
part  of  the  letter  inviting  outside  co-operation,  where 
it  is  stated  that  the  enterprise  is  "designed  as  a  safe 
investment  as  well  as  to  generate  revival  of  mining  in- 
terest so  essential  to  all  other  industry."  The  framers 
of  this  evidently  conservative  and  worthy  project  could 
not  have  carefully  considered  the  word  "safe."  Few 
mining  enterprises  are  "safe"  as  investors  understand 
the  term,  which  means  a  practical  lack  of  risk;  and  no 
exploration  or  prospecting  enterprises  deserve  that 
term.  They  are  business  ventures,  and  are  to  be  looked 
upon  as  such;  and  if  successful,  the  rewards  are  com- 
mensurate; but  the  investor  must  be  ready  to  philo- 
sophically kiss  his  money  good-by,  if  need  be.  It  is  a 
business  man's  venture,  not  a  place  for  the  funds  of 
needy  widows. 

Those  who  would  claim  that  the  mineral  resources  of 
Leadville  are  exhausted — if  there  be  any  such — would  be 
far  bolder  than  we.  We  look  forward  to  discoveries 
other  than  those  already  made.  Concerning  Canterbury 
Hill,  we  are  not  sufficiently  informed;  but  there  are 
places  in  the  district  which  have  come  under  our  no- 
tice, even  like  Fryer  Hill,  in  the  Down  Town  district, 
where  we  anticipate  the  ultimate  discovery  of  new  ore- 
bodies,  in  spite  of  unsuccessful  attempts  that  were  made 
in  the  past. 


In  Darkest  Brooklyn 

THE  UNTUTORED  OBSERVATIONS,  ruminations, 
and  conclusions  of  prospectors  and  others  who  come 
into  contact  with  rocks  and  ores  is  proof  that  every- 
one is,  to  the  best  of  his  ability,  a  geologist.  Only  the 
lack  of  training  and  sound  experience  leads  such 
observers,  young  in  science,  though  old  in  years,  afar. 
Witness  the  article  on  "How  Granite  Is  Formed,"  pub- 
lished in  The  Golden  Age,  which  is  printed  in  Brooklyn: 

"I  have  traveled  over  the  waste  places  of  the  earth,  and 
from  both  observation  and  inquiries  have  come  to  the  con- 
clusion that  granite  is  formed  from  a  sticky  mud  called 
gumbo.  This  mud  is  found  in  great  quantities  on  the 
prairies  of  Northwest  Canada;  and  in  the  Rocky  Mountains 
is  sometimes  cut  into  when  a  new  railway  is  being  made. 
I  have  seen  it  myself,  and  have  also  been  told  by  men  in 
charge  of  the  work  in  railway  cuts  that  it  was  granite  in 
the  formation.  One  may  ask  how  it  came  there.  The 
answer  is  that  it  was  deposited  by  water  countless  ages 
ago.  The  crystalline  appearance  of  granite  is  due  to  the 
salinity  of  the  moisture  it  once  contained. 

"On  the  coast  of  Alaska  rises  a  huge  granite  cliff  out 
of  the  water  with  a  4-ft.  seam  of  coal  running  across  the 
upper  face.  If  this  mass  of  granite  had  been  formed  from 
lava    there  would  have  been  no  seam  of  coal  in  it." 

The  author  (Mr.  Truzzell)  adds  some  observations 
concerning  the  shifting  of  the  poles: 

"The  equator  was  in  another  part  of  the  earth  when  the 
present  mountains  were  made,  and  is  now  moving  imper- 
ceptibly each  year  north  or  south,  probably  south.  One 
cannot  guess  the  age  of  the  earth  with  correctness;  it  is 
certainly   thousands   of  millions   of   years  old.     We   have 
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trees  6,000  years  old  here  in  California,  rhere  ha  been 
no  change  of  the  earth  in  their  locality  since  they  tir^t 
started  to  grow." 

But  tht'  sapient  editors  of  Tin  Golden  Age  will  not 
let  Mr.  Truzzell's  statements  go  unchallenged  and  un- 
corrected.     In    an   editorial    note   they   observe: 

"The  Golden  Age  believes  that  Mr.  Truzzell  is  in  .nor  In 
thinking  that  the  equator  is  moving;  appreciably  or  has  ever 
moved  appreciably.  The  location  of  coal  deposits  in  the 
Zone  is  not  to  he  explained  in  that  way.  but  by  the 
fact  that  prior  to  the  Flood  the  whole  earth  was  enveloped 
in  a  canopy  of  moisture  which  made  it  a  vast  hot-house. 
Prior  to  the  Flood  we  read:  'The  Lord  God  had  not  caused 
it  to  rain  upon  the  earth,  but  there  went  up  a  mist  from 
the  earth,  and  watered  the  whole  face  of  the  ground.'  We 
think  it  quite  possible  that  some  of  the  sequoias  of  Cali- 
fornia, and  possibly  a  few  of  the  deep-sea  monsters,  are 
the  only  living  things  on  the  planet  that  have  survived  the 
days  of  Noah." 

Paleontologieal  Society  of  America  please  take  note: 
also  Don  Marquis,  author  of  the  ballad,  "Noah  and 
Jonah,  and  Captain  John  Smith." 

How  far  Brooklyn  is  from  New  York!  We  had  never 
realized  it  before.  Evidently  the  proper  way  to  count 
the  distance  is  to  go  due  west  from  New  York  till  you 
reach  Long  Island. 

The  Bursting  of  the  Fisher  Bubble 

AS  EXCLUSIVELY  ANNOUNCED  in  our  editorial 
columns  in  our  issue  of  Dec.  31,  the  sensational 
discovery  of  Professor  Irving  Fisher,  of  Yale,  that 
Germany  was  about  to  produce  artificial  gold  in  such 
quantities  as  to  make  gold  no  longer  practicable  as  a 
medium  of  exchange,  has  been  found  to  be  an  error. 
Only  Professor  Fisher  did  not  know  it  till  Jan.  24, 
when  a  reporter  found  the  Yale  savant  in  Berlin  and 
was  told  by  him  that  he  had  that  day  discovered  the 
claim  to  be  without  foundation.  His  methods  of  dis- 
covering his  error  are  much  in  line  with  his  method 
of  making  his  original  great  discovery.  He  says,  "I 
saw  a  distinguished  German  scientist  this  morning,  and 
he  told  me  the  man  is  a  fraud  and  has  a  prison  record." 
All  very  well  until  someone  else  gives  him  an  earful 
day    after  tomorrow. 

Professor  Fisher  would  not  make  an  understudy  for 
Sherlock  Holmes.  But  he  has  some  weak  justification 
of  his  hopes  for  worthless  gold.  He  says  that  the 
German  government  has  made  serious  attempts  to  pro- 
duce gold  from  sea  water.  Wrong  again,  professor: 
ask  anybody.  Besides,  the  Yankees  are  still  ahead.  It 
was  a  Maine  man,  and  a  clergyman  at  that,  who  worked 
the  gold-from-sea-water  game  on  the  American  public. 
The  Yankees  score  once  more  over  the  Dutch. 

Also,  Professor  Fisher  says  that  it  has  been  found 
that  all  the  rivers  of  Germany,  such  as  the  Rhine, 
carry  a  little  gold  in  solution.  If  Professor  Fisher 
would  come  home — and  we  really  wish  he  would — he 
would  find  that  all  the  rivers  of  New  England  carry  a 
little  gold  in  solution,  even  the  Naugatuck  that  flows 
hard  by  New  Haven:  and  that  the  waters  of  Long 
Island  Sound  carry  a  little  gold  in  solution,  as  has  been 
known   for  many  years. 

We  are  sure  that  the  Yale  economist  will  finally 
bring  a  gold  brick  home  unless  somebody  puts  him  on 
board  ship  soon.  And  why,  finally,  does  Professor 
fisher  keep  talking  about  "synthetic"  gold0  Synthesis 
is  the  opposite  of  analysis.  It  is  the  combination  of 
elements  to  form  a  compound.  If  we  ever  get  artificial 
gold,  it  will  Be  by  the  transmutation  from  another  ele- 
ment into  the  gold  element. 


\ Mother  Bubble  Burst 

A  FEW   \k\\  s  AGO  a  brief  announcement  ap 
in  an  inconspicuous  place  in  the  daily  press,  stat- 
ing  thai  the  Edge  bai  k  plan  b  id  bet  a  abandoned.    The 

■nut  took  inn  a  few  inches,  yel  wl 
could  be  done  between  the  lines!     it   was  the  fu 
notice  of  a  grandiose  scheme  conceived  after  the  Amn- 
io facilitate  the  retention  of  the  huge  export  trad.' 
gained  during  the  war  and  the  capture  of  mori 
involved    the   organization    of   a   huge   corp 
finance  foreign  trade  with  long-term  cred 

It  will  be  recalled  that  the  belief  was  insistent  a  few 
years  ago  that  the  United  States  was  destined  to  become 
the  world's  greatest  international  trading  agency  and 
that  it  was  endeavoring  to  supplant  Great  Britain— to 
make  the  dollar  replace  the  pound  sterling.  Thi  hope 
has  gradually  dwindled,  and,  viewing  the  political  and 
industrial  attitude  of  the  country,  how  could  it  be  other- 
wise? How  can  a  great  nation  like  ours,  which 
about  importations  made  with  cheap  German  li 
when  imports  amounted  to  but  $73,000,000  from  Ger- 
many compared  with  exports  of  $351,000,000  to  that 
country  in  the  first  eleven  months  of  1921— how  can 
that  country  hope  to  be  a  great  foreign  trader?  The 
record  of  our  trade  with  Canada,  Mexico,  and  other 
countries  was  just  as  lopsided.  It  would  seem  that  all 
we  are  anxious  to  do  is  send  our  products  to  every 
corner  of  the  globe,  but  to  take  nothing  but  gold  in 
return— and  how  absurd  that  idea  is  we  all  know. 

Pick  up  a  copy  of  one  of  the  London  financial  journals 
and  you  will  find  statements  regarding  the  condition  or 
possibilities  of  developing  the  hair-tonic  industr 
Siam  or  copper  mines  in  the  fastnesses  of  Asia.  Glance 
through  an  American  paper  of  similar  type,  and  what 
does  one  find?  Nothing  discussed  but  domestic  enter- 
prises and  investments.  Few  foreign  enterprises  are 
listed  on  our  exchanges,  and  then  only  the  Canadian 
Pacific  Ry.  and  Canadian  and  Mexican  mining  enter- 
prises, or  some  foreign  bonds. 

And  what  has  all  this  to  do  with  mining?  Just  this : 
The  American  mining  engineer  has  been  a  pioneer  in 
the  development  of  not  only  his  own  country's  mineral 
resources,  but  also  of  those  of  other  lands— South 
America,  Australia.  Asia.  South  Africa,  to  mention  a 
few  wide  stretches,  and  he  naturally  views  with  regret 
the  forced  abandonment  of  a  plan  which  for  a  time 
looked  promising  enough  to  help  place  the  country  on  a 
new  plane  in  foreign  commerce. 


The  Institute's  Directors'  Meetings 

A  GRACIOUS  CUSTOM  of  the  Board  of  Directors 
of  the  American  Institute  of  Mining  and  Metal- 
lurgical Engineers  is  to  hold  their  meeting  in  public — to 
the  extent  that  at  each  meeting  a  number  of  the  Insti- 
tue  members  are  invited,  resident  or  visitors,  and  after  a 
pleasant  dinner  of  the  directors,  officers,  and  guests,  the 
guests  sit  interestedly  by  while  the  board  transacts  its 
business.  The  proceedings  of  such  meetings  are  private 
in  the  sense  that  they  are  not  for  publication,  but  public 
in  the  sense  that  free  discussion  of  the  meetings  may 
circulate  by  word  of  mouth  to  some  degree.  We  do 
not  know  how  far  back  this  custom  originated,  but 
it  is  a  noble  gesture,  if  we  may  use  the  phrase,  on  the 
part  of  the  directors.  It  is  unavoidable  that  some 
private  or  pressing  matters  should  be  discussed  and 
partly  settled  in  committee:  nevertheless  these  semi- 
public  proceedings  of  the  board  are  frank  and  free. 
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Another  Peculiar  Effect  in  Photographing 
Uneven  Surfaces 

ng  to  the  photograph  of  the  interior  of  a 
Hardinge  mill  lined  with  rail  sections  and  cement,  on 
Ineering  and  Mining  Journal  of  Nov.  3: 
The  effect  obtained,  when  reversing  the  photograph,  of 
g  the  depressions  to  look  like  protuberances  and 
vice  versa,  is  the  result  of  the  change  in  the  direction 
of  lighting. 

We   had  an  example  of  this   in   a   photograph  of  a 
large  relief  map  reproduced  in  the  "1914  Report  of  the 


ivemenl  over  earlier  methods,  and  as  compared  to 
electrostatic   treatment  is   preferable   in  stormy  weather." 

Apparently  the  writer  of  this  article  is  not  acquainted 
with  the  progress  made  in  electrostatic  separation  dur- 
ing the  last  ten  years,  and  this  reference  to  the  electro- 
static process  is  wholly  misleading  and  not  helpful  to 
the  engineering  profession,  and  particularly  to  the 
manager,  superintendent,  or  research  engineer  inter- 
ested in  milling  or  concentrating  problems. 

In  the  early  days,  prior  to  1901,  considerable  experi- 
mental work  was  done  in  a  laboratory  way  with 
electrostatic  separation,  but  nothing  of  a  practical  value 
was  accomplished  until  1901,  when  a  series  of  patents 
covering  electrostatic  separation  was  granted  to  Mr. 
Dolbear,  Professor  Blake,  Mr.  Huff,  Mr.  Pickard,  Mr. 
Went  worth,  and  others.  These  patents  followed  over  a 
period  ranging  from  1901  to  1910.  The  first  commercial 
use   of   the   electrostatic    process    in   the   separation   of 


A  PHOTOGRAPH  OF  A   RELIEF  MAP  WHICH.  WHEN  VIEWED  UPSIDE  DOWN,  MAKES  THE  RIVERS 

APPEAR  ON  RIDGES 


Minister  of  Mines  for  British  Columbia."  This  photo- 
graph was  taken  with  the  lighting  from  the  top  left- 
hand  corner,  and  this  agrees  with  the  letter  of  J.  C. 
Seelig  in  the  Dec.  24  issue,  on  page  1,005. 

I  send  you  a  copy  of  this  photograph  and  you  will 
find  that  by  looking  from  the  left  side  or  top  the 
depressions  will  appear  as  ridges  and  the  creeks  to  run 
along  the  ridges.  If  your  photograph  had  been  printed 
the  other  way  up  the  question  would  not  have  arisen. 

Victoria,  B.  C.  H.  T.  Nation. 

Electrostatic  Separation  Not  Dependent 
Upon  the  Weather 

Under  the  heading  "Echoes  From  the  Fraternity"  in 
the  Dec.  31  issue  of  Engineering  and  Mining  Journal 
is  a  two-column  article  entitled  "Separation  Problems 
Under  Study  by  Bureau  of  Mines,"  outlining  plans  which 
have  been  formulated  by  the  U.  S.  Bureau  of  Mines  for 
the  complete  survey  of  the  milling  problems  of  the  Tri- 
State  district  of  Missouri,  Oklahoma,  and  Kansas.  In 
this  article  a  paragraph  is  devoted  to  a  comparison  of 
work  done  by  the  flotation  process  and  by  the  electro- 
static process,  which  reads  as  follows: 

"The  second  method  employs  flotation.  Tests  gave  a 
higher  recovery  of  zinc  than  was  obtained  by  electrostatic 
separation,  but  the  spar  product  is  lower  grade  and  finer 
grinding   is   necessary.     The   method,   however,  is   a   great 


zinc  was  carried  on  by  the  use  of  the  process  as  operated 
under  the  Blake-Mosher  patents.  At  this  time  the 
weather  conditions  seriously  affected  operation,  owing 
to  the  fact  that  a  frictional  static  disk  was  employed 
to  generate  the  electrostatic  current  to  effect  a  separa- 
tion. This  type  of  generator  had  been  used  for  years 
in  most  schools  to  demonstrate  the  action  of  electro- 
static electricity,  but  commercially  it  proved  to  be  a 
failure,  and  the  results  were  disappointing. 

About  1904  Charles  H.  Huff  took  an  interest  in  the 
process,  and,  realizing  its  possibilities,  employed  several 
expert  engineers  who  developed  a  new  electrical  gen- 
erating set  which  overcame  the  difficulties  experienced 
with  the  static  disk  machine.  A  series  of  patents  was 
granted  to  Mr.  Huff,  Mr.  Pickard,  and  Mr.  Wentworth 
covering  these  later  developments.  Several  plants  were 
installed,  and  all  proved  to  be  satisfactory.  The  process, 
operating  under  the  Huff  patents,  has  been  in  active 
operation  in  the  plant  of  the  U.  S.  Smelting  Co.  at 
Midvale,  Utah,  for  the  separation  of  iron  and  zinc  since 
1908,  and  this  plant  has  been  operating  twenty-four 
hours  daily  through  all  kinds  of  weather. 

During  the  last  eight  years  twenty-six  plants  have 
been  installed  using  the  Huff  process,  in  the  United 
States,  Mexico,  Canada,  Newfoundland,  Norway,  Spain, 
and  Australia.  These  plants  have  been  operating  at 
various  altitudes  ranging  from  sea  level  to  12,000  ft. 
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and  under  all  kinds  of  climatic  conditions.  The  ! 
is  installed  al  one  plant  al  Pablo  Beach,  Fla.,  where 
the  separating  plant  is  built  oul  on  the  beach  and  the 
fog  at  times  is  so  thick  that  it  is  almost  impossible  to 
see  an  object  ten  feet  distant.  Never  during  the  last 
eight  years  has  a  single  complaint  been  made  regarding 
the  electrical  equipment,  which  is   ju  I  i  id 

dependable  in  operation  as  any  electric  power  line.  The 
action  and  operation  of  the  process  is  really  ju 
reliable  as  that  of  any  concentrating  process  on  tin- 
market  today;  in  fact,  on  most  problems,  in  comparison 
with  dotation,  it  is  simple  to  operate  and  very  easy 
to  con!  rol. 

The  electrostatic  process  has  many  decided  advantages 
in  the  treatment  of  a  large  variety  of  materials,  and 
it  is  unfortunate  that  the  erroneous  impression  men- 
tioned is  at  various  times  circulated  in  reports  covering 
laboratory  work  where  the  frictional  static  disk  has  been 
employed.  In  justice  to  the  process  as  well  as  to  the 
engineering  profession  I  have  taken  this  opportunity 
of  setting  forth  the  facts.  The  electrostatic  process 
has  many  advantages  and  is  worthy  of  serious  consid- 
eration and  investigation  by  every  engineer  interested 
in  the  concentration  of  ores  or  of  byproducts  where 
there  is  a  difference  in  electrical  conductivity  sufficient 
to  effect  a  commercial  separation. 

Arlington.  Mass.  Herbert  B.  Johnson. 


California  magm    ite  i        (jhtlj  purer  than  the  ( 
m.-it i  rial  which  Uc  Bampled  ai  pure. 


Magnesite  From  California  and 
Greece  Compared 

In  Engineering  and  Mining  Journal  of  Jan.  14,  1922, 
H.  C.  Boydell  asks  for  the  facts  concerning  the  com- 
parative quality  of  magnesite  from  California  and 
Greece.  While  a  member  of  the  U.  S.  Geological  Survey, 
I  studied  the  magnesite  deposits  of  this  country  and 
published  in  "Mineral  Resources  of  the  United  States, 
1918,"  Part  2,  more  than  forty  analyses  of  magnesite 
from  California.  In  the  accompanying  table  are  given 
a  few  of  these  analyses  made  in  the  chemical  laboratory 
of  the  U.  S.  Geological  Survey  from  samples  collected  by 
Federal  geologists. 

No.  1  is  from  the  mine  operated  recently  by  C.  S. 
Maltby.  Nos.  3,  4  and  5  are  from  one  of  the  largest 
deposits  of  the  state.  No.  8  is  from  the  locality  formerly 
worked  by  Tulare  Mining  Co.  and  more  recently  by  the 
Sierra  Magnesite  Co. 

These  analyses  are  of  the  materials  most  nearly  like 
the  Grecian  magnesite  which  Mr.  Boydell  describes. 
There  is  a  wide  range  in  composition  of  magnesite  from 
other  localities  in  California,  some  of  them  showing  as 
high  as  12  to  15  per  cent  of  silica.  That  there  may  be 
a  considerable  range  in  the  composition  of  the  magnesite 
in  different  parts  of  a  deposit  is  shown  by  analyses  3, 
4  and  5,  in  which  the  silica  content  ranges  from  0.14  to 
1.10  per  cent  and  the  lime  from  0.59  to  1.17  per  cent. 
t  is  apparent  by  comparison  with  the  analyses  given  by 
Mr.  Boydell  and  repeated  in  the  table  herewith  that  some 
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The  E.  M.  and  the  Mining  Engineer 

Referring  to  J.  P.  Varian's  lament  in  the  Jan.  7 
of    Engineering    and    Mining    Journal,    under    "What 
Others  Think": 

No  doubt  the  Journal  doesn't  care,  or  at  least  can't. 
If  a  man  will  begin  to  look  for  something  to  do  in  other 
lines  than  mining  and  metallurgy,  he  will  soon  find  they 
are  all  in  much  the  same  boat  ;  and  the  Journal  no  doubt 
has  its  hands  full  with  paper,  postage,  and  payroll  | 
lems  as  acutely  pressing  as  the  idle  E.  M.'s  next  plate 
of  ham  and  eggs.  But  the  idea  of  the  sacrifice  of  the 
best  years  of  life  for  training  being  sufficient  to  merit 
a  pension  is  slightly  amiss.  The  country— in  fact  the 
wide  world— is  full  of  graduate  C.  E.'s,  M.  E.'s,  and 
E.  M.'s,  whose  cost  of  replacement  is  little  more  than 
common  labor  turnover. 

We  shouldn't  overlook  the  great  chasm  between  an 
E.  M.  and  a  Mining  Engineer;  the  former,  as  a  grad- 
uate at  least,  can  lay  legitimate  claim  to  being  little 
more  than  a  tin-horn  surveyor;  the  mining  engineer 
has  everything  technical  plus  a  knowledge  of  business 
in  his  make-up.  He  is  not  so  easily  replaced;  hence 
he  is  retained  during  a  depression  while  the  E.  M.  is 
kissed  good-by. 

Facts  are  stubborn  things,  and  no  amount  of  emotion 
or  contradictory  opinion  will  change  them.  The  chasm 
between  the  two  types  is  bridged  in  just  one  way: 
long,  hard,  grinding  routine  work,  which  in  time,  to 
the  live  wire,  will  saturate  him  with  the  necessary- 
knowledge  of  business  methods.  And  then  he  may  be 
justly  ranked  as  an  engineer.  No,  it  isn't  an  appealing 
situation,  but  bemoaning  the  fact  cannot  change  it.  If 
a  man  is  easily  replaced,  then  he  is  going  to  be  out  of 
work  in  a  depression ;  if  not,  he  will  be  retained.  Leave 
short-cuts  to  big  pay  for  the  motion-picture  magazine 
advertisers. 

Men  are  developed  for  the  big  jobs,  but  not  in  two 
weeks.  And  the  years  of  downright  plugging  are  the 
years  that  count.  Care?  No;  nobody  cares  but  your 
wife  and  the  grocery  man.  It  is  up  to  the  E.  M.  to 
absorb  the  big  idea  of  business,  and  to  become  a  Mining 
Engineer;  or  to  coddle  his  slide  rule  and  forever  remain 
a  surveyor.  Paul  H.  Keating   (E.  M.). 

Golden,  Col. 


ANALYSES  OF   CRUDE   MAGNESITE   FROM  CALIFORNIA    \NI>   GREECE 
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The  Feld  Scrubber  for  Cleaning 
Metallurgical  Smoke 

Installation  at  the  Ducktown  Smelter,  in  Tennessee,  Uses  the  Purified 
Gas  for  Manufacture  of  Sulphur  and  the  Recovered  Fume  in  the 
Production  of  Electrolytic  Zinc — Ionization  Theory  Successfully  Applied 

By  W.  F.  Lamoreaux* 

Written  for  Engineering  and  Mining  J,. 


SMOKE  AND  FUME,  escaping  from  metallurgical 
plants  into  the  atmosphere,  has  been  the  source 
of  endless  controversy  for  several  decades,  and  in 
"his  country  has  been  the  cause  of  bitter  and  costly 
litigation.  As  a  result,  many  ingenious  methods  have 
been  devised  to  overcome  the  escape  of  noxious  elements 
and,  where  practicable,  to  recover  and  convert  these 
into  valuable  byproducts.  Metallurgical  smoke,  as  those 
products  have  been  aptly  named,  is  usually  composed  of 
:hree  distinctly  defined  components: 

1.  Solids:  "Flue  dust"  and  small  particles  readily 
acted  upon  by  gravity. 

2.  Fume:  Volatile  constituents  which,  upon  reduc- 
tion of  temperature,  become  condensed  or  sublimated 
in  the  form  of  infinitesimally  small  particles  which  have 
only  a  slight  tendency  to  settle. 

3.  Gases:  Usually  invisible,  and  almost  entirely  un- 
affected by  gravity. 

These  components  may  be  either  soluble  or  insoluble 
in  water,  and  many  of  the  elements  or  compounds  that 
are  insoluble  in  water  may  be  readily  soluble  in  some 
other  media.  However,  the  value  of  the  recovered  prod- 
uct may  depend  entirely  upon  whether  it  can  be  obtained 
in  a  dry  or  wet  condition.  And,  furthermore,  the  resid- 
ual gases,  after  removal  of  any  previously  contained 
suspended  matter,  may  be  desirable  for  subsequent  use, 
in  which  circumstance  the  temperature  of  the  gases  or 
their  moisture  content  may  be  determining  economical 
factors;  thus,  in  the  manufacture  of  sulphuric  acid  from 
smelter  gases  it  is  important  that  sufficient  temperature 
be  retained  in  the  gases  to  carry  out  the  Glover-tower 
reactions;  and  in  the  cleaning  of  iron-blast-furnace 
gases  for  combustion  in  gas  engines  or  for  pre-heater 
requirements,  it  is  important  that  the  moisture  content 
be  reduced  to  the  lowest  possible  amount.  These  various 
requirements  have  influenced  or  limited  the  methods  of 
purification  of  metallurgical  gases  as  well  as  the  recov- 
ery of  their  contents  in  the  form  of  commercially  valu- 
able products. 

Various  Cleaning  Methods 
The  various  methods  of  cleaning  gases  may  be  classi- 
fied in  the  following  order: 

Type  of  Apparatus  and  Principle  and  Scope  of  Operation 
1 — Gravity:  Stagnation  of  gases,  decreased  velocity  and 
settling  of  dust  particles  in  rectangular,  balloon  or 
kite-shaped  flues;  catenary  flues;  U-shaped  and 
zigzag  flues.  Employed  principally  in  the  recovery 
of  flue  dust  and  heavy  particles  of  solid  matter,  al- 
though, with  adequate  provisions  for  cooling,  liquid 
condensates  can  thus  be  recovered. 
2 — Baffling:  Interposed  plates,  wire  screens,  and  Roesing 
suspended  wires,  designed  to  afford  increased  sur- 
face for  lodgment  of  dust  particles. 


3 — Filtering:  Use  of  mattings  of  various  kinds  of  fibers; 
woolen  and  cotton  bags;  layers  of  coke,  slag  or  min- 
eral wool  as  filter  materials.  Employed  for  the 
recovery  of  fume  and  very  small  particles  of  solid 
materials. 

4 — Freezing:  Gayley's  method  of  refrigerating,  for  the 
removal  of  moisture  and  dust  contents  of  gases. 

5 — Electrical:  The  Cottrell  process  of  electrostatic  pre- 
cipitation of  dust  and  moisture  particles.  Not  recom- 
mended for  cleaning  inflammable  gases,  or  gases  con- 
taining inflammable  dust  particles. 

6 — Tangential:  Dust-laden  gases  are  introduced  tan- 
gentially  into  vertical  cylindrical  shells  with  suf- 
ficient velocity  to  throw  out  the  heavier  dust  parti- 
cles. Employed  for  the  removal  of  dust  or  liquid 
particles  having  higher  specific  gravity  than  that  of 
the  gases  to  be  cleaned. 

V — Spraying:  Dust-laden  gases  are  caused  to  flow  through 
streams  of  atomized  water,  or  through  checkerwork 
or  grids  over  which  water  is  continuously  sprayed. 

8 — Centrifugal:  The  dust-laden  gases  are  caused  to  pass 
through  chambers  wherein  water  or  any  other 
liquid  is  atomized  by  means  of  rapidly  revolving  im- 
pellers. The  Feld  gas  scrubber  belongs  to  the  cen- 
trifugal type  of  gas-cleaning  apparatus,  and  com- 
bines in  its  operation  all  of  the  functions  of  gravity, 
baffling,  spraying,  and  centrifugal  removal  of  the 
dust  or  fume  particles  contained  in  dust-laden  gases. 
In  addition,  the  Feld  scrubber  may  be  employed  as 
a  reaction  or  absorption  apparatus  for  use  in  chemi- 
cal reactions. 

Possibility  of  Wet  Scrubbing 

For  a  number  of  years  there  has  been  among  metal- 
lurgists much  uncertainty,  even  to  the  extent  of  skepti- 
cism, as  to  whether  the  metallic  fumes  contained  in 
smelter  gases  can  indeed  be  precipitated  by  any  wet 
method.  Heretofore  such"  fumes  have  been  precipitated 
or  recovered  almost  solely  by  gravity  settling  in  long 
flues,  often  of  complicated  design,  or  more  successfully 
by  means  of  filtration  through  various  fabrics,  par- 
ticularly woolen  bags.  Many  of  the  largest  smelting 
plants  in  this  country  have  adopted  the  installation  of 
baghouses  of  enormous  sizes  and  erected  and  maintained 
at  great  cost,  to  recover  the  fume  contained  in  their 
waste  gases.  In  most  instances  this  has  been  done  to 
avoid  damage  to  vegetation;  in  other  circumstances  the 
fume  carried  elements  of  considerable  commercial  value 
as  recoverable  byproducts.  But  a  method  of  reco/ering 
these  fumes  by  means  of  gas  washers  or  "scrubbers"  has 
either  not  been  developed  or  sufficiently  demonstrated  to 
the  point  of  warranting  adoption  for  commercial  use. 

Liddell  states  that  "the  ferrous  metallurgist  uses  the 
centrifugal  gas  washer,  but  it  seems  doubtful  whether 
they  (the  washers)  would  have  any  effect  on  the  lead — 
or  copper — smelters'  fumes." 

Fulton,  in  referring  to  wet  scrubbing,  states:  "The 
method  removes  flue  dust  with  fair  success,  but  it  is 


February  -i,  1922 


Engineering    and    Mining    Journal 


not  satisfactory  for  fume,  bo  thai  the  statement  may 
safely  be  made  thai  the  application  of  water  to  the 
smoke  stream  in  various  ways  for  the  removal  of  fume 
holds  out  little  pron 

In  detailing  the  qualifications  necessary  for  a  success- 
ful system  of  wel  condensation,  Hofman  says: 

"An  efficient  condensation  of  smelter  smoke  in  this 
u;iy  must  do  three  things:  (a  I  reduce  the  temperature 
of  the  gas  current  to  the  point  at  which  dissolved  mois- 
ture forms  a  mist  or  fog;  b  I  saturate  the  floating  par- 
ticles with  moisture;  (c)  separate  the  saturated 
particles." 

Conditions  at  the  Ducktown  Plant 

It  was  in  the  light  of  such  knowledge  that  the  Duck- 
Town  Sulphur.  Copper  &  Iron  Co.,  Ltd.,  undertook  to 
solve  the  problem  of  cleaning  the  waste  gases  emitted  in 
its  copper-smelting  operations,  with  the  purpose  of 
utilizing  the  purified  gases  in  the  manufacture  of  ele- 
mental sulphur  and  also  to  use  the  recovered  fume  in 
the  production  of  electrolytic  zinc. 

The  ores  smelted  at  this  plant  have  about  the  follow- 
ing average  percentage  composition: 


3.20 
7.85 
2.30 
3.25 


Copper 2.30  Alumina.        . 

Zinc 3.75     Lime 

Iron 31.50     Magnesia 

Sulphur 20.85  Undetermined. 

Silica 25.00 


The  gases  leaving  the  furnace  contain  6  to  8  per  cent, 
by  volume  of  sulphur  dioxide  and  the  fume  content — 
about  2.2  lb.  per  1,000  cu.ft.  of  smelter  gases — has  about 
the  following  percentage  composition: 

Arsenic 0.19 

Selenium  and  tellurium 0.17 

Antimony nil 

Manganese nil 

Aluminum nil 

Potash 

"Insoluble"  

Undetermined,  oxygen. . 


Sulphur  (<j> 

21.85 

0.15 

nil 
0  78 
18.86 

100.00 

(a)  The  sulphur  content  shown  in  the  above  analysis  is  distrib- 
uted as  follows :  As  free  sulphur,  6.01  per  cent ;  as  free  sulphuric 
acid,  none ;  sulphuric  trioxide.  5.43  per  cent ;  as  sulphides,  10.41 
per  cent ;  total,  21.85  per  cent. 

It  will  be  seen  that  the  ore  contains  more  zinc  than 
copper.  Of  course  the  copper  is  recovered  in  solid  form 
in  the  smelting  operations,  but  most  of  the  zinc  appears 
in  the  fume;  indeed,  it  is  the  zinc  compounds  that  im- 
part to  the  waste  smelter  gases  their  characteristic 
whitish  or  pale  yellow  appearance. 

The  principal  zinc  compound  in  the  fume  is  the  oxide. 
In  the  ore,  the  zinc  occurs  as  sphalerite  or  blende,  ZnS, 
and,  upon  entering  the  blast  furnace  in  admixture  with 
coke,  it  is  first  reduced,  and  then,  in  the  escaping  gas 
stream,  is  eventually  oxidized  to  ZnO.  At  the  exit  of 
the  furnace  stack,  the  smoke  stream  has  the  character- 
istic yellow  color  of  hot  zinc  oxide,  but  this  color  rapidly 
disappears  a  short  distance  away  from  the  stack  and 
the  smoke  or  fume  has  a  white  or  grayish-white  color. 

Cool  Gases  Essential  to  Quantitative  Recovery 

.  metallic  zinc  and  zinc  oxide  possess  compara- 
ueI>  mEh  vapor  tensions  even  at  very  slightly  elevated 
temperatures,  and  for  this  reason  they  do  not  ordinarily 
condense  or  become  completely  reduced  to  sublimates 
until  cooled  to  atmospheric  temperatures ;  furthermore, 
on  account  of  their  great  dilution  in  the  gas  stream 
d  ^artlal  vapor  Pressures  are  more  than  ordinarily 
reduced,  and  consequently  even  lower  temperatures  are 
required  for  their  condensation  than  in  such  processes 
as    the    Witherill    process    of    zinc-oxide    sublimation. 


Therefore,   with   this   ty] (  fume  it    is  almost  impos- 
sible   to    effect    a    quant  it  at  p  without   COOling 

the  gases  to  a  comparatively  low  temperature. 
To  those  interested  in  the  cleaning  of  blast -fo. 
a  brief  description  of  the  various  experii 
tried  at  Ducktown  may  prove  of  interest  and  value. 

EUl  i  gaj   CLEAN]  ks,  Dry  Pk< 

The  first  method  employed  in  these  experiment- 
d  in  passing  the  gases  through  a  centrifugal  clei 
This  apparatus  consisted  of  a  cylindrical  sheet-metal 
shell.  30  in.  in  diameter  and  00  in.  high,  having  a  conical 
bottom  and  flat  top.  The  inlet  pipe  for  the  gases  was 
attached  to  the  shell  so  that  the  gases  entered  tangen- 
tially  near  the  top  of  the  shell  and  developed  a  whirling 
motion.  In  so  doing  the  gases  encountered  a  number  of 
deflecting  plates,  which  in  turn  augmented  the  tan- 
gential course  of  the  gases,  thereby  causing  the  heavier 
Boating  particles  of  dust  to  be  thrown  outward  and 
downward  while  the  purified  gases  were  removed  by 
suction  from  the  outlet  at  the  top  and  center  of  the 
collector.  Practically  all  of  the  coarse  particles  of  dust 
were  collected  in  this  manner  and  removed  from  the 
trap,  conveniently  arranged  at  the  lower  end  of  the 
cone-shaped  bottom. 

This  apparatus  successfully  removed  the  "flue  dust" 
and  heavier  particles,  but  was  entirely  inadequate  for 
the  separation  and  removal  of  the  fume  content.  The 
principle  of  operation  is  such  that  the  particles  of  dust 
must  possess  sufficient  size,  or  rather  mass,  to  be  sus- 
ceptible to  the  centrifugal  as  well  as  to  gravitational 
force,  while  being  temporarily  suspended  by  virtue  of 
the  velocity  of  the  gases.  With  minute  particles  of 
solids,  such  as  compose  the  fume,  the  gravitational  effect 
is  practically  nil,  and,  likewise,  the  centrifugal  force 
acting  upon  the  small  particle  of  fume  is  inappreciable. 

This  principle  of  gas  cleaning  is  widely  and  success- 
fully employed  in  the  iron  industry  where  centrifugal 
cleaners  are  placed  directly  following  the  downcomers 
from  the  blast  furnaces.  They  serve  the  purpose  of 
primary  cleaning,  but,  to  remove  the  finer  material,  the 
gases  are  subsequently  treated  in  some  form  of  wet- 
scrubbing  apparatus. 

Baffle  Washer,  Wet  Process 

Another  type  of  cleaner  tried  out  was  one  of  the  "cone 
and  baffle"  washers.  This  apparatus  was  first  tried 
with  passing  dry  gases  through  it,  without  material 
efficiency  of  cleaning.  Next,  it  was  arranged  to  deliver 
a  continuous  spray  of  water  at  the  top  while  admitting 
the  gases  at  the  bottom.  By  this  means,  practically  all 
of  the  coarser  particles  of  dust  were  removed,  although 
but  little,  if  any,  of  the  fume.  Finally,  a  much  heavier 
spray  of  water  was  introduced,  sufficient  to  form  a  film 
of  water  over  the  exposed  surfaces  and  to  cause  a 
shower  of  liquid  to  fall  from  each  cone  to  the  next  baffle 
below.  This  proved  much  more  effective  and  removed 
a  part  of  the  fume,  but  the  volume  of  water  required 
was  prohibitive,  even  though  means  were  available  at 
the  time  for  the  recovery  and  re-use  of  the  wash  water. 

As  in  the  operation  of  the  centrifugal  cleaner,  the 
apparatus  is  only  serviceable  for  the  removal  of  flue 
dust  and  coarse  particles,  although  it  showed  a  pro- 
nounced indication  that  the  fume  can  be  to  some  extent 
removed  from  the  gases  by  wet-scrubbing  methods. 

A  great  many  experiments  were  undertaken,  using 
coke  as  a  filtering  medium,  for  the  removal  of  the  fume 
contained  in  the  blast-furnace  gases.    A  filter  bed  12  ft. 
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wide  and  16  ft  long  was  rilled  in  with  a  layer  of  coke 
about  -l  to  5  ft  deep,  of  graded  sizes,  the  largest  p 

ed  upon  the  bottom.     The  first  layi 
about  1  ft  deep,  if  sorted  pieces  aboul 

in.  in  diameter,  hand  picked  and  carefully  placed  in  posi- 
tion; next  followed  a  l-ft  layer  o(  coke  about  2  to  3  in. 
in  diameter:  upon  the  top  of  this  was  placed  a  third 
layer  f  pieces  about    1    in.  in  diameter,  and 

finally  a  layer  of  coke  breeze  consisting  of  screened  coke 
about  in  diameter.     The  placing  and  leveling 

of   the   coke   was   carefully   done    to   avoid   crushing   or 

acting  of  the  finished  filter  bed,  thereby  assuring 
uniform  resistance  to  the  passage  of  the  cases  through 
the  coke. 

Drains  were  provided  in  the  floor  beneath  the  filter 

30  that  the  coke  mass  could  be  sprayed  with  water 
and  washed  free  of  zinc  fume.  Water-spray  nozzles  were 
arranged  at  the  top  of  the  chamber  so  that  a  well- 
distributed  and  finely  divided  spray  of  water  could  be 
thrown  downward  upon  the  top  of  the  filter  bed.     The 

-  entered  beneath  the  floor,  passed  through  a  num- 

of  perforations,  and  thence  upward  through  the 
coke  bed. 

Wide  Scope  of  Experimentation 

A  great  many  experiments  were  tried:  (a)  Varying 
the  depth  of  the  coke  bed;  (6)  varying  the  volume  of 
gases,  and.  correspondingly,  their  velocity  through  the 
filter  bed;  (c)  varying  the  temperature  of  the  gases; 
(d)  varying  the  amount  of  wash  water  from  the  sprays, 
and  (c)  eliminating  the  sprays  of  wash  water. 

The  first  experiments  were  conducted  with  dry  coke 
.without  the  use  of  wash  water).  A  fair  degree  of 
cleaning  was  noted,  but  in  a  short  time  the  resistance 
of  the  filter  bed  rose  so  rapidly  i  to  6  and  8  in.  hydro- 
static head)  that  the  centrifugal  fans  were  unable  to 
deliver  a  sufficient  volume  of  gases  for  practical  require- 
ments. 

The  coke  was  then  washed  with  water,  allowed  to 
drain  as  thoroughly  as  possible,  and  the  experiments 
were  repeated,  in  every  instance  being  terminated  by 
the  prohibitive  rise  in  resistance  in  the  coke  mass, 
owing  to  coating  and  clogging  of  the  coke  with  fume. 

t.  the  water  sprays  were  operated  intermittently, 
without  success;  and  finally  a  continuous  spray  of  water 
was  employed.  In  the  latter  experiment,  the  resistance 
to  the  passage  of  the  gas  was  prohibitive,  and  when  the 
depth  of  coke  was  decreased  to  remedy  this  difficulty,  the 
cleaning  effect  was  greatly  diminished.  All  attempts 
were  almost  equally  ineffectual.  With  a  cleaned  coke 
filter  bed,  the  resistance,  or  pressure  drop,  was  equiv- 
alent to  about  one  inch  of  water  for  each  foot  of  depth 
of  coke  employed,  and  effective  cleaning  could  not  be 
obtained  with  less  than  4  to  5  ft.  of  depth.  As  stated, 
a  fresh  filter  bed  became  clogged  and  obstructed  in  from 
three  to  four  hours  when  filtering  the  gases  at  a  rate  of 
approximately  250  cu.ft.  per  hour  per  square  foot  of 
filter  area.  It  was,  therefore,  apparent  that  to  maintain 
a  continuously  effective  filter  bed,  the  coke  would  have 
to  be  removed  and  replenished  at  frequent  intervals  and 
at  considerable  expense.  Unfortunately,  too,  the  coke, 
after  having  once  become  contaminated  with  fume,  could 
be  cleaned  only  with  great  difficulty,  apparently  because 
a  part  of  the  soluble  constituents  of  the  fume  crystal- 
lized in  the  minute  pores  of  the  coke. 

The  next  method  employed  was  that  of  filtration  of 
the  blast-furnace  gases  through  woolen  bags.  The  gases 
were  introduced   (after  preliminary  cooling)   at  a  tem- 


perature of  about  120  deg.  C.  so  as  not  to  endanger  the 
woolen  fabric.  It  was  found  that,  under  proper  working 
conditions,  from  2  to  3  sq.ft.  of  filter  area  was  sufficient 
thoroughly  to  clean  1  cu.ft.  of  gas  per  minute.  The 
cleaned  gases  leaving  the  filter  chamber  contained  no 
dust  or  fume  that  could  be  detected,  even  when  viewed 
in  a  bright  ray  of  light  by  means  of  a  magnifying  glass. 
The  baghouse  contained  twenty-four  woolen  bags, 
each  18  in.  in  diameter  and  30  ft.  long,  and  having  a 
total  filtering  capacity  of  75,000  to  80,000  cu.ft.  of  gas 
per  hour  at  80  deg.  C.  Unfortunately,  at  the  time  the 
baghouse  was  put  into  service,  several  rainy  days 
occurred,  followed  by  heavy  fogs,  during  which  time  the 
atmospheric  humidity  averaged  between  80  and  90  per 
cent.  This  resulted  in  excessive  condensation  of  mois- 
ture on  the  woolen  bags  and  prevented  successful  filtra- 
tion of  the  gases.  To  overcome  this  condensation,  the 
volume  of  gases  treated  was  increased  to  150,000  cu.ft. 
per  hour  so  as  to  draw  a  greater  amount  of  heat  into 
the  bag  chamber  and  to  elevate  the  temperature  therein 
to  a  point  sufficiently  above  the  condensation  tempera- 
ture. This  worked  successfully,  and  splendid  filtration 
was  obtained.  The  temperature,  however,  continued  to 
rise,  and  the  volume  of  gases  treated  had  to  be  cor- 
respondingly diminished.  After  ten  days  of  satisfactory 
operation  it  was  discovered  that  the  bags  were  being 
rapidly  destroyed,  finally  to  the  extent  of  being  rent 
into  numerous  openings,  thereby  permitting  the  gases 
to  pass  through  without  cleaning.  The  baghouse  was 
then  opened  and  new  bags  were  substituted  for  the  old. 
At  that  time  it  was  believed  that  the  destruction  of  the 
bags  was  due  to  excessive  moisture  and  too  high  tem- 
perature. 

Sulphuric  Acid  Destroys  Bags 

Starting  again  with  new  bags,  careful  attention  was 
paid  to  maintaining  the  temperatures  of  the  gases  within 
the  baghouse  to  within  the  range  of  80  to  100  deg.,  this 
being  the  working  temperature  range  prescribed  in 
practically  all  the  successful  baghouse  installations  in 
this  country.  But  under  these  conditions  the  new  bags 
lasted  for  only  four  days.  Samples  of  the  destroyed 
fabric  were  analyzed  and  found  to  contain  zinc  sulphite 
and  basic  zinc  sulphate,  and  it  was  concluded  that  the 
action  of  moisture  and  sulphur  dioxide,  at  the  tem- 
perature existing  in  the  baghouse,  caused  a  form  of 
hydrolysis  of  the  zinc  salts  in  contact  with  the  woolen 
fabric,  thereby  liberating  sulphur  trioxide  or  sulphuric 
acid,  which  gradually  decomposed  the  wool. 

Experiments  were  then  tried  in  introducing  pulverized 
lime  into  the  gas  stream  before  entering  the  bags,  but 
without  successful  results.  It  was  subsequently  found 
that  the  rapid  deterioration  of  the  bags  was  due  to  sul- 
phur acids  of  variable  constitution  ( principally  thionic 
acids),  and  despite  the  neutralizing  effect  that  might  be 
expected  from  the  considerable  quantity  of  zinc  oxide 
contained  in  the  gases,  together  with  the  pulverized 
lime  that  was  purposely  added  as  a  neutralizing  agent, 
all  efforts  to  prolong  the  life  of  the  bags  proved  fruit- 
less, and  this  method  of  cleaning  the  gases  was 
abandoned. 

Attention  was  next  directed  to  the  electrostatic 
method  of  precipitation  as  developed  in  the  Cottrell 
process.  A  unit  or  "treater"  of  the  tube  type,  con- 
sisting of  twenty  tubes  or  pipes,  each  14  in.  in  diameter 
and  15  ft.  long,  designed  to  treat  approximately  200,000 
cu.ft.  of  gas  per  hour,  was  installed,  together  with  the 
necessary  electrical   apparatus.     This   was  one   of  the 
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rirst  installations,  if  not  the  first  installation,  of  this 
kind  for  cleaning  gases  to  be  subsequently  used  for 
other  purposes  and  where  the  gases  had  to  he  kept 
undiluted  by  air;  in  other  words,  the  conditions  and  re- 
quirements of  the  Duektown  installation  were  entirely 
different  from  those  of  any  other  installation  in  this 
country. 

On  account  of  the  manner  of  operating  the  Cottrell 
process,  it  was  necessary  to  support  the  high-voltage 
electrodes  upon  powerful  dielectric  insulators  placed 
within  the  treater  apparatus  in  such  manner  that  they 
were  at  all  times  exposed  to  the  corrosive  action  of  the 
gases  being  treated. 

The  prime  difficulty  was  due  to  condensation  of  sul- 
phurous and  sulphuric  acids  upon  these  insulators  to 
such  an  extent  that  electrical  leakages  occurred,  re- 
sulting in  arcing  over  the  insulators  and  consequent 
interruption  of  operations.  Many  expedients  were  tried 
to  avoid  these  insulation  failures,  such  as  varying  the 
temperature  of  the  gases  to  control  condensation  of  the 
acid  vapors;  inclosing  the  insulators  in  various  ways, 
and  placing  them  in  different  locations  with  respect  to 
the  gas  flow.    None  of  these  proved  entirely  satisfactory. 

Conditions  Essential  to  Precipitation 

The  principal  constituents  of  the  fume  are  the  zinc 
compounds,  as  has  already  been  stated.  These  com- 
pounds are  ordinarily  present  in  an  unsaturated  con- 
dition in  the  blast-furnace  gases.  If  the  amount  of  such 
compounds  in  a  given  volume  of  gas  is  not  sufficient  to 
saturate  the  gas  at  the  existing  temperature,  and  sub- 
sequently the  temperature  is  lowered  by  cooling,  these 
compounds  will  not  precipitate  from  the  gas  until  a 
temperature  is  reached  that  represents  the  saturation 
point.  Ordinarily,  the  requisite  temperature  (corre- 
sponding to  such  saturation  point)  is  lower  than  the 
melting  point  or  liquid  phase  of  the  compound,  so  that 
the  substance  is  precipitated  in  a  finely  divided  solid 
state — i.e.,  as  fume.  It  is  evident  that  with  decreasing 
saturation,  a  correspondingly  decreased  temperature  is 
required  for  sublimation,  and  in  treating  such  zinc  com- 
pounds as  are  found  in  the  blast-furnace  gases,  the 
temperature  must  be  reduced  to  practically  atmospheric 
normal  (20  deg.  C.)  before  the  last  traces  of  zinc  com- 
pounds can  be  removed. 

If  the  gases  are  passed  through  the  cleaning  appa- 
ratus at  a  high  temperature,  it  may  be  clearly  seen  that, 
with  subsequent  reduction  of  temperature,  further  sub- 
limation will  take  place,  and  result  in  the  formation  of 
a  "second  crop"  of  fine  fume,  thereby  defeating  the  very 
purpose  of  the  cleaning  apparatus.  The  Cottrell  appa- 
ratus will  not  precipitate  gases  or  compounds  existing 
in  the  gaseous  phase ;  the  temperature  must  be  reduced 
to  the  point  where  such  compounds  are  condensed  to  the 
liquid  or  solid  phase.  This  has  been  one  of  the  difficult 
Problems  in  the  application  of  the  Cottrell  process,  for 
the  temperature  of  the  gases  must  be  sufficiently  low- 
ered to  insure  the  sublimation  of  all  volatile  compounds, 
and  with  such  reduction  of  temperature  there  is  also 
condensed  and  precipitated  the  undesirable  acid  con- 
stituents of  the  gases  which  have  so  seriouslv  interfered 
with  electrical  insulation. 

Changes  in  Character  of  "Fume" 
Another  peculiar  feature  of  more  than  passing  inter- 
est was  discovered  in  connection  with  the  then  inexplic- 
able physical  characteristics  of  the  dry  fume  precipitated 
by  the  Cottrell  treater.    It  has  been  mentioned  that  this 


fume  was  Intended  to  1 1 

electrolytic  zinc.  It  was  found,  however,  that  the  elec- 
trically precipitated  fume  could  not  be  leached  ;  Indi  • 
persistently  resisted  every  practical  means  of  .solution — 
the  dry  fume  could  not  be  wetted  by  water  or  any  sol 
that  could  be  satisfactorily  employed  in  relation  to  sub- 
sequent purification  for  use  as  a  pure  electrolyte.  This 
fume,  when  placed  in  water,  immediately  floated  to  the 
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FIG.  1.     GENERAL  ARRANGEMENT  OF  THE  FELD 
CENTRIFUGAL   SCRUBBER 

surface,  and  continuous  mechanical  stirring  for  forty- 
eight  hours  failed  to  submerge  or  wet  the  particles. 

As  a  further  experiment,  samples  of  the  fume  were 
placed  in  a  vessel  and  the  water  added  therein  was 
violently  agitated  by  a  stream  of  air  (and  later  by  live 
steam),  but  without  success  in  wetting  the  particles. 
The  only  successful  results  were  obtained  by  immersing 
the  fume  in  a  fairly  strong  sodium  chloride  brine,  but 
this  could  not  be  employed,  on  account  of  the  difficulty 
in  eliminating  the  chloride  that  otherwise  entered  into 
the  electrolyte.  It  was  concluded,  and  later  proved,  that 
the  impalpably  fine  particles  of  fume  had  adsorbed 
upon  their  surfaces  considerable  quantities  of  sulphur 
dioxide,  and  that  water,  or  any  other  common  solvent, 
at  ordinary  temperatures,  was  unable  to  displace  the 
adsorbed  films  of  gas.  Only  by  subjecting  the  fume  to 
high  temperatures,  or  a  preliminary  roasting,  could  the 
fume  be  finally  saturated  with  water  sufficiently  to 
effect  solution. 

The  next  experimental  work  wras  done  with  the  Feld 
scrubber.  This  apparatus  consists  of  a  number  of 
separate  washing  chambers,  illustrated  in  Fig.  1, 
mounted  one  above  the  other.    The  ports  or  openings  in 
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the  bottom  of  each  chamber  act  as  passages  tor  the 
ling  gas,  as  well  as  overflows  for  the  counter-cur- 
w  of  the  scrubbing  or  absorbing  liquid. 

The  vertical  shaft  suspended  from  a  self-centering, 
friction  bearing  is  provided  in  each  chamber  with 
concentric  frustums  of  cones.     The  number 
nes  varies  with  the  size  of  the  apparatus.     The 
og  between  the  bottom   of  the  chamber  and  the 
•n  of  the  cones  increases  toward  the  shell,  to  pro- 
vide   for    their    equable    immersion    in    the    scrubbing 
liquid,  as  well  a.s  to  secure  ade    lati    agitation  to  avoid 
-ition  of  solids.     Fig.  2  illustrates  a  typical  cone 
My. 
When  the  vertical  shaft  revolves,  these  cones  pick  up 
or  pump  the  scrubbing  medium,  which  is  thrown  hori- 
zontally with  considerable  velocity  through  the  outer 
perforated    distributing   cone.      Additional    impetus    is 
given  the  liquid  at  this  point  by  the  greater  rim  speed 
of  the  distributor,  and  the  liquid  is  projected  through 
the  gas  space  in  the  form  of  a  fine,  high-velocity  spray, 
which,  upon  impact  with  the  shell,  is  broken  into  a  mist 
or  fog.     This  alternating  humidifying  and  scrubbing 
effect  to  which  the  gas  is  subjected  in  each  chamber  pro- 
vides the  intimacy  of  contact  between  gas  and  liquid 
necessary  for  the  removal  of  finely  divided  insoluble 
matter  or  for  the  recovery  of  soluble  constituents  exist- 
ent in  extreme  dilution,  and  also  provides  for  the  almost 
universal  application  of  the  apparatus  as  a  scrubber  as 
well  as  a  reaction  or  absorption  tower. 

Principle  Governing  Scrubber's  Efficiency 

The  effective  utilization  of  the  entire  volume  of  scrub- 
bing medium,  as  compared  with  the  problematical  con- 
tact in  scrubbers  of  the  grid  type,  or  those  in  which  the 
gas  passes  over  wetted  surfaces,  can  be  realized  by  a 
consideration  of  the  infinite  number  of  smaller  drops 
into  which  the  normal  globule  is  broken,  as  compared 
with  the  other  types  mentioned.  A  globule  A  in.  in 
diameter,  broken  up  into  drops  having  a  diameter  of 
rj  in.,  would  produce  1,000  of  the  smaller  particles  and 
would  present  ten  times  the  original  liquid  surface  to 
the  gas  stream.  This  increase  in  the  amount  of  sur- 
face presented  per  unit  volume  of  liquid  assures  greater 
penetration  and  consequent  absorption  of  the  soluble 
vapor  constituents,  and,  if  solids  are  present  in  the  gas, 
enables  such  particles  to  be  thoroughly  emulsified  by 
the  scrubbing  medium.  This  factor  is  enhanced  by  the 
number  of  liquid  contacts,  or  recirculations,  that  take 
place  in  the  counter-current  flow  through  the  apparatus. 
The  number  of  contacts  per  unit  volume  of  liquid  varies 
with  the  service,  ranging  from  a  minimum  of  twenty- 
five  per  minute  in  physical  service  to  a  maximum  of 
three  hundred  per  minute  in  some  chemical  services. 

These  factors,  responsible  for  the  effective  utilization 
of  the  liquid,  enable  the  use  of  smaller  volumes  of 
scrubbing  medium,  thereby  securing  higher  concentra- 
tion of  the  effluent.  In  continuous  operations,  where 
liquid  recirculation  is  practiced,  marked  economy  in 
installation  costs  and  power  consumption  is  effected, 
owing  to  the  smaller  volumes  of  circulating  liquid 
needed. 

The  vigorous  liquid  agitation  eliminates  the  pos- 
sibility of  internal  stoppages,  as  has  been  demonstrated 
on  scrubbers  operating  for  several  years  using  liquids 
carrying  suspended,  insoluble,  reactive  material.  Any 
liquid  entrainment  is  removed  from  the  gas  by  means 
of  the  deflectors  or  baffles  in  the  dome,  and  the  collected 
liquid  is  returned  through  the  drain  to  the  top  chamber. 


FIG.    2.      A  TYPICAL,  CONE   ASSEMBLY  IN  THE 
FELD   SCKUBBER 

For  primary  washing,  the  Feld  scrubber  is  ordinarily 
constructed  with  seven  chambers  or  sections;  the  lower 
three  being  the  washing  chambers,  the  fourth  one  being 
a  separating  chamber  and  the  upper  three  being  the 
cooling  chambers.  The  washing  is  accomplished  mostly 
in  the  lower  sections,  whereas  the  upper  sections  per- 
form primarily  the  function  of  cooling  and  dehumidify- 
ing  the  gas,  all  of  the  functions  being  subject  to  varia- 
tion at  will,  depending  upon  the  amount  of  gas  passed 
through  the  scrubber  and  upon  the  volume  and  tempera- 
ture of  the  scrubbing  liquid  used. 

Apparatus  Used  at  Ducktown 

The  Feld  gas  scrubber  first  used  in  the  Ducktown 
experiments  was  a  standard  design  5-ft.  diameter, 
seven-section  machine,  manufactured  by  the  Bartlett- 
Hayward  Co.,  of  Baltimore.  It  was  estimated  to  be 
capable  of  cleaning  200,000  to  250,000  cu.ft.  of  gas  per 
hour  and  was  driven  by  a  10-hp.  motor.  The  capacity 
of  this  scrubber  was  much  more  than  required  for  the 
purposes  for  which  the  gas  was  to  be  utilized — namely, 
the  production  of  elemental  sulphur.  The  cleaned  gas 
was  delivered  to  the  sulphur-reduction  furnace  wherein 
the  sulphur  dioxide,  by  reaction  with  incandescent  coke, 
was  reduced  to  sulphur  vapor  and  condensed  as  "flowers 
of  sulphur."  The  reduction  furnace  was  capable  of 
treating  40,000  to  50,000  cu.ft.  of  gas  per  hour;  there- 
fore, in  the  initial  experiments,  this  volume  of  smelter 
gases,  containing  about  7  per  cent  of  sulphur  dioxide, 
was  delivered  to  the  scrubber. 

It  should  be  noted  here  that  one  of  the  essential 
requirements  in  the  successful  operation  of  the  sulphur 
reduction  furnace  was  that  the  gas  should  be  cleaned 
as  thoroughly  as  possible;  otherwise  the  coke  became 
quickly  coated  with  zinc  compounds  to  such  an  extent 
that  the  reactions  were  greatly  diminished  and  uncon- 
trollable; furthermore  the  elemental  sulphur  produced 
under  such  conditions  was  contaminated  with  zinc 
sulphide  (or  polysulphides),  rendering  it  unmarketable. 
Also,  it  was  found  important  that  the  moisture  content 
of  the  gases  be  kept  as  low  as  possible,  to  prevent  the 
formation  of  hydrogen  sulphide,  which  seriously  inter- 
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fered  with  the  reactions  in  the  reduction  furnace. 
These  were  some  of  the  positive  requirements  placed 
upon  the  Feld  scrubber,  and  it  should  lie  borne  in  mind 
that  this  was  t he  first  installation  where  this  apparatus 
was  employed  for  the  cleaning  of  copper-smelter  gases. 

In  the  first  trial,  the  scrubber  was  operated  with  a 
shat't  speed  of  about  120  r.p.m.  and  with  a  flow  of  about 
1,000  gal.  of  water  recirculated  through  the  scrubber 
per  hour,  but  the  gas  did  not  appear  to  be  perfectly 
cleaned,  although  a  large  amount  of  dust  and  fume  was 
removed,  as  shown  by  the  color  of  the  wash  water  and 
by  the  steadily  increasing  amount  of  soluble  zinc  com- 
pounds as  determined  by  analyses  of  the  recirculated 
wash  water.  The  cleaned  gases  contained  less  than  0.1 
lb.  of  fume  per  1,000  cu.ft.,  as  compared  with  2.1  lb.  con- 
tained in  the  gas  delivered  to  the  scrubber — a  recovery 
of  approximately  95  per  cent  of  the  solid  matter  orig- 
inally contained  in  the  smelter  gases.  With  this  large 
volume  of  wash  water,  it  was  soon  discovered  that  about 
50  to  60  per  cent  of  the  sulphur  dioxide  contained  in 
the  entering  gases  was  dissolved  out  or  absorbed  in  the 
solution. 

The  next  experiments  were,  therefore,  devoted  to 
reducing  this  absorption  of  the  sulphur  dioxide,  and  it 
was  decided  to  discontinue  the  recirculation  of  the  wash 
water,  and  to  use  only  the  amount  of  water  necessary 
to  reduce  the  temperature  of  the  exit  gases  to  the  lowest 
attainable  point,  and  correspondingly  to  permit  the  tem- 
perature of  the  outflowing  wash  water  to  rise  to  as 
high  a  point  as  permissible  without  incurring  damage 
to  the  revolving  lead  cones  of  the  washer.  The  shaft 
speed  of  the  scrubber  was  also  increased  to  150  r.p.m. 

The  results  of  this  experiment  were  immediately  most 
encouraging,  and  it  was  soon  found,  with  added  expe- 
rience, that  the  loss  of  absorbed  sulphur  dioxide  could 
be  reduced  to  a  negligible  amount,  and  the  cleaning 
effect  upon  the  gases  was  almost  perfect.  The  extremely 
minute  amount  of  fume  that  passed  through  the  scrub- 
ber was  invisible  and  the  amount  of  water  vapor  present 
in  the  exit  gases  was  little,  if  any,  greater  than  the 
relative  humidity  of  the  outside  atmosphere.  The  prac- 
tical results  attained  through  this  degree  of  cleaning  of 
the  gases  were  evidenced  by  the  fact  that  the  elemental 
sulphur  produced  in  the  reduction  furnace  assayed  as 
high  as  99.2  per  cent  pure  and  contained  less  than  0.4 
per  cent  zinc;  whereas  with  the  uncieaned  gases,  the 
zinc  content  in  the  recovered  sulphur  ran  as  high  as  14 
per  cent. 

Operating  Results 

To  illustrate  the  practical  results  obtainable  (on  the 
basis  of  cleaning  50,000  cu.ft.  of  smelter  gas  per  hour), 
the  following  data  may  be  of  interest : 

TABLE  I.     OPERATING  RESULTS 

Scrubber 

Section 

Top 

No.  7 

No.  6 

No.  5 

No.  4 

No.  3 

No.  2 

Bottom  '5  **.  ,7 

Enter  Ent 

volume  dloxiae  in  gases  entering  scrubber,  6.0  per  cent  by 
vofumPehUr  dioxide  »>  gases  leaving  scrubber,  5.25  per  cent  by 
l,(M0eciLit.heat  °f  smelter  gases,  25  lb.  calories  per  deg.  C.  per 
atS43Udept3o0ff^2.1  in  water,  17  volumes  S02  per  volume  of  water. 

Wash  wat'J  2erature  of  outlet  water) 
per  1,000  cu  ft    ofgisapproximateIy  175  6*1.  Per  nour-  or  35  sal. 


Gas 

Temperature 

Deg.  C. 

Exit 

Water 

Temperature, 

Deg.  C. 

Enter 

Absorption 

Volumes 

SO2  per  Volume 

of  Water 

38 
40 
43 

24 

25.5 
27  5 

33 
32 
30 

Operating  the  Bcrubbei    with   an   outlet-watei 
perature  of  96  to  100  deg.  C,  practically  no   -ulphur 
dioxide   remains    in    the   outlet    water,    and    apparently 
better  gas  cleanii  btained  with  the  hot- 

ter water;    but  this  practice  i    conducive  to  a  gri 

il  nl"  water  vapor  in  the  exist  g'is.     Tl  • 
was  found  to  be  more  practicable  to  work  with  i 
wash  water,  and  where  the  loss  due  to  absorption   of 
sulphur    dioxide    might    otherwise    be    too    high,    the 
saturated  wash  water  was  recirculated  with  practically 
no  loss  of  sulphur  dioxide. 

The  scrubber  runs  continuously  twenty-four  hours 
per  day  without  other  attention  than  occasional  oiling  of 
the  bearings,  and  has  fulfilled  every  requirement  of  a 
gas-cleaning  apparatus. 

Condensation  of  Sulphur  Vapor 

Having  solved  the  problem  of  cleaning  the  smelter 
gases  for  use  in  the  sulphur-reduction  furnace,  experi- 
ments were  next  undertaken  in  the  recovery  of  the 
elemental  sulphur  produced  from  these  gases.  For  this 
purpose  a  second  Feld  scrubber,  identically  like  the 
first,  was  installed. 

These  experiments  were  particularly  interesting,  as 
they  developed  not  only  the  problems  of  fume  precipita- 
tion but  those  of  chemical  absorption  and  reaction  as 
well.  That  the  reader  may  appreciate  the  broad  scope 
of  application  of  the  Feld  scrubber,  it  may  be  well  first 
to  explain  the  nature  of  the  reactions  in  the  sulphur- 
reduction  furnace  and  something  of  the  conditions  to 
be  met  in  the  condensation  of  the  elemental  sulphur. 
As  has  been  mentioned,  the  sulphur  dioxide  is  reduced 
to  elemental  sulphur  by  reaction  with  incandescent  coke 
maintained  at  a  temperature  of  1,100  to  1,300  deg.  C. 
by  the  passage  of  electric  current  through  the  coke 
mass.  The  cleaned  smelter  gas  contains  normally  6  per 
cent  sulphur  dioxide,  which  reacts  with  carbon  accord- 
ing to  the  following  equations: 

2S02  +  2C  =  2C(X  +   S, 
or 

2S02  +  4CO  =  4C02  +  S, 

Under  these  conditions,  the  sulphur  vapor  present  in 
the  exit  gases  has  a  partial  vapor  pressure  of  about  14 
mm.  (normal  barometric  pressure  at  Ducktown  being 
about  725  mm.).  This  corresponds  to  a  condensation 
temperature  of  about  255  deg.  C,  at  which  point  sulphur 
vapor  of  this  partial  pressure  begins  to  condense  to 
liquid.  Below  this  point  the  sulphur  continues  to  con- 
dense as  liquid  until  a  temperature  of  115  deg.  C.  is 
reached;  corresponding  to  a  partial  vapor  pressure  of 
sulphur  of  about  0.03  mm.  With  a  sloiv  rate  of  coolhig 
of  the  gases,  at  least  95  per  cent  of  the  sulphur  vapor 
should  be  condensed  in  the  liquid  form;  or  if  the  tem- 
perature drops  below  115  deg.  C.  and  if  the  gases  are 
not  slowly  cooled,  the  sulphur  vapor  passes  directly  into 
the  solid  phase  and  collects  as  "flowers  of  sulphur." 
More  rapid  cooling  will  result  in  the  formation  of  fume 
of  impalpable  fineness. 

Installing  the  Second  Scrubber 

Now,  the  sulphur-dioxide  content  of  the  smelter  gases 
does  not  remain  at  all  constant,  varying  between  5  and 
10  per  cent,  because  of  irregular  charging  of  the  ores 
into  the  blast  furnace  and  irregularities  in  the  furnace 
blast.  These  fluctuations  in  sulphur-dioxide  content,  of 
course,  result  in  corresponding  fluctuations  in  the 
amount  of  sulphur  produced  in  the  sulphur-reduction 
furnace,  and  in  the  partial  vapor  pressures  of  the  sul- 
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phur.  necessitating  constant  adjustment  of  the  bempera- 

ture  conditions  for  the  condensation  and  recovery  of 
the  sulphur.  Such  control  of  temperatures  and  rate  of 
cooling  could  not  be  adequately  governed,  and  as  a 
result  the  sulphur  vapor  often  became  super-cooled,  with 
the  attendant  formation  of  fume.  This  fume  was  so 
finely  divided  that,  when  borne  in  the  exit  gases,  it 
readily    passed    through    eight    thickne  losely 

woven  handkerchief  linen  without  obstruction.  It  was 
to  collect  this  fume  that  the  second  Feld  scrubber  was 
installed. 

In  the  first  trial  of  this  scrubber,  it  was  soon  dis- 
red  that  successful  recovery  operations  depended 
not  only  upon  the  performance  of  the  washer  itself  but 
upon  the  physical  condition  of  the  elemental  sulphur 
contained  in  the  gases  as  they  enter  the  washer. 
Various  allotropic  modifications  of  sulphur  may  be  pro- 
duced, both  in  the  liquid  and  solid  phases,  and,  as  has 
already  been  explained,  these  modifications  are  governed 
by  the  temperatures,  vapor  pressures,  and  the  time 
element  existing  throughout  the  period  of  their  forma- 
tion or  transformation. 

If  the  temperature  of  the  gases  entering  the  scrubber 
is  too  high,  the  sulphur  will  be  precipitated  in  a  more  or 
less  plastic  form,  which,  according  to  the  operatives' 
views,  resembles  scrambled  eggs.  The  sulphur,  when 
allowed  to  precipitate  in  this  form,  then  tends  to  collect 
in  masses,  and  these  masses,  after  being  rolled  around 
in  the  scrubber  sections  and  increasing  in  size,  become 
lodged  in  the  overflow  pipes,  causing  obstructions,  which 
prevent  the  circulation  of  the  scrubbing  liquor.  If 
the  temperature  of  the  gases  is  too  low,  the  sulphur 
appears  in  an  almost  colloidal  form,  rendering  sub- 
sequent recovery  from  the  scrubber  liquor  very  difficult, 
if  not  almost  impossible.  The  most  desirable  condition 
is  the  formation  of  a  pseudo-crystalline  variety,  quite 
similar  to  the  commonly  known  "flowers  of  sulphur."  In 
this  form  the  sulphur  is  readily  removed  from  the 
scrubber  liquor  either  by  settling  or  by  direct  filtration. 
In  either  of  these  forms,  however,  the  Feld  scrubber 
removes  the  last  visible  trace  of  sulphur  from  the  gases, 
and  the  only  attention  necessary  is  the  occasional  regu- 
lation of  the  flow  of  wash  water  (about  100  gal.  per 
hour)  and,  of  course,  the  replenishing  of  lubricants  to 
the  bearings. 

Operating  Difficulties 

Occasionally  irregularities  occur  in  the  operation  of 
the  reduction  furnace,  and  carbon-oxysulphide  or  hydro- 
gen sulphide  are  formed  through  over-reduction;  at 
other  times  sulphur  dioxide  may  escape  reduction  by 
passing  through  channels  or  pipes  in  the  coke  mass 
within  the  furnace;  but  in  either  instance,  these  com- 
pounds are  entirely  absorbed  in  the  scrubber,  and, 
reacting  with  the  saturated  solutions  which  circulate  in 
counter  flow  against  the  gases,  produce  a  milky-white 
colloidal  solution  of  sulphur,  which  is  immediately 
recognized  by  the  operating  attendant.  The  second 
scrubber  thus  affords  all  of  the  various  indicative 
factors  necessary  to  the  practical  control  of  reduction 
and  condensation.  With  this  correlation  of  reactions 
and  positive  control,  the  sulphur  is  collected  in  the  con- 
densation apparatus  almost  entirely  in  the  form  of 
"flowers,"  and  the  Feld  scrubber  is  called  upon  to 
function  as  a  gas-cleaning  apparatus  only  when  the  tem- 
perature control  is  inadequate. 

In  a  theoretical  discussion  of  the  principles  involved 
in  the  successful  removal  of  finely  divided  dust  particles, 


or  fume,  from  suspension  in  gases,  it  is  necessary  to 
know  something  of  colloids  and  adsorption;  for  anyone 
familiar  with  metallurgical  smoke  will  undoubtedly 
agree  that  the  smoke  is  composed  of  particles  possessing 
an  extremely  high  degree  of  dispersion.  And  it  is  now 
generally  conceded  that  all  solids  tend  to  adsorb,  or  con- 
dense, upon  their  surfaces  films  of  gas  or  vapor  from 
the  atmosphere  into  which  they  are  brought  in  contact. 
The  amount  of  adsorption  in  any  given  case  is  depend- 
ent upon  the  nature  and  physical  state  of  the  solid  and 
also  upon  the  pressure  and  temperature  of  the  gas; 
in  general,  with  increase  of  pressure  or  decrease  of 
temperature,  adsorption  is  augmented. 

Not  only  do  solids  adsorb  gases,  but  adsorption 
phenomena  may  be  found  among  any  pair  of  gaseous, 
liquid  or  solid  phases,  provided  the  temperature  and 
pressure  conditions  are  favorable  and  one  of  the  phases 
is  existent  in  a  sufficiently  dispersed  form.  Adsorption 
is  purely  a  surface  phenomena  and  probably  a  manifes- 
tation of  the  forces  of  adhesion.  An  extremely  sub- 
divided phase  possesses  a  relatively  large  surface  com- 
pared with  the  mass  of  any  substance,  for  the  surface 
varies  as  the  square  of  its  unit  measure,  whereas  the 
volume  varies  as  the  cube  of  that  dimension. 

Considering  a  cubic  foot  of  any  solid  material  sub- 
divided into  smaller  cubes,  or  a  cubic  foot  of  any  liquid 
subdivided  into  small  spheres  or  drops,  it  may  readily 
be  seen  how  rapidly  the  number  of  particles  and  their 
aggregate  areas  increase.  Thus  a  cube  containing  one 
cubic  foot  has  an  area  of  6  sq.ft.,  whereas  a  sphere  of 
the  same  volume  has  a  diameter  of  approximately  14.89 
in.  and  an  area  of  4.85  sq.ft.;  and,  by  subdivision,  the 
number  of  particles  and  their  aggregate  areas  will  be 
as  follows: 

TABLE  II.     SUBDIVISION  OF  CUBES  AND  SPHERES 

Number  of  Number  of  Diameter  Aggregate 

Particles,  Particles  or  Length  Area  of 

as  Cubes  as  Spheres  of  One  Edge  Particles, 

. Equivalent  to  One  Cubic  Foot •  Inch  Sq.Ft. 

1,728  3,300  1.0  72 

13,824  26,400  0.05  144 

110,592  211,247  0.25  288 

1,728,000  3,300,000  0.1  720 

13,824,000  26,400,000  0.05  1,440 

27,000,000  51,560,000  0.04  1,800 

64,000,000  122,200,000  0.03  2,400 

216  000,000  412,500,000  0.02  3,600 

1,728,000,000  3,300,000,000  0.01  7,200 

It  will  be  noted  that,  comparatively,  the  aggregate 
areas  of  spheres  and  cubes  is  the  same  when  the 
diameter  of  the  sphere  is  taken  equal  to  the  length  of 
one  edge  of  the  cube. 

Now,  as  far  as  can  be  determined  by  most  careful 
observation  (for  actual  determination  cannot  be  made) , 
the  spray  produced  by  the  revolving,  perforated  cones 
of  the  Feld  scrubber  is  comparable  with  the  finest  mist 
particles.  The  peripheral  velocity,  or  rim  speed,  of 
these  cones  is  about  1,800  to  2,000  ft.  per  minute,  and  at 
this  tangential  velocity  the  scrubber  liquor  is  projected 
through  the  gas  space  in  the  form  of  very  fine  spray, 
which,  upon  impact  with  the  shell,  is  still  further  sub- 
divided into  a  mist  or  fog. 

According  to  the  U.  S.  Weather  Bureau,  rain  appears 
to  begin  when  the  drops  reach  a  diameter  of  0.04  mm. 
(0.0016  in.),  and  in  Bentley's  experiments  on  the  size 
and  frequency  of  raindrops,  the  following  data  were 
obtained : 

TABLE  III.     SIZE  OF  RAINDROPS 

Apparent  8iie  of  Drops  ■ Diameter  of  Drops  — 

Millimeter  Inch 

Verv  small  Under  0.8  Under      0.03 

Rm7ll  0.8tol.5  0.03    toO.059 

??^V„„ 1.6to3.5  0.063toO.I37 

ES±um :::::::::::         3JI05.0      o.wtoo.iw 

V^large.  ■..•.''.'..... Over    5.0  Over        0.2 
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li  is  no(  an  unreasonable  estimate  to  place  the  average 
of  drop  produced  by   the   Feld   scrubber  a 
exceeding  0.01  in.  in  diameter;  therefore,  as  shown  in 
Table  11.  each  cubic  foot  of  liquor  atomized  within  the 
scrubber  will  produce  about  .">.. '500,000  liquid  particles, 
having  an  aggregate  area  of  7,200  sq.ft.    On  this  i 
it  may  prove  interesting  to  calculate  what   intimacy  of 
contact    may    be    attained    between   these    particles    of 
liquid  and  the  particles  of  fume  carried  by  tl 
p;issiiig  through  the  Feld  scrubber. 

Capacity  of  Feld  Scrubber 

A  5-ft.  diameter  seven-section  Feld  scrubber  will  clean 
approximately  200.000  cu.ft.  of  gas  per  hour  (55.5  cu.t't. 
per  sec.)  and  will  require  about  20  gal.  (2.675  cu.ft.)  of 
scrubbing  liquor  for  each  1,000  cu.ft.  of  gas  cleaned 
(or  0.002675  cu.ft.  of  liquor  per  cubic  foot  of  gas).  On 
the  same  basis,  1.1  gal.  of  scrubber  liquor  each  second 
will  be  delivered  to  the  scrubber.  The  gas  space  con- 
tained in  a  scrubber  of  this  size  is  about  150  cu.ft.,  so 
that  a  unit  volume  of  gas  takes  about  2.7  seconds'  time 
in  which  to  pass  through  the  scrubber. 

In  each  chamber  or  section  of  the  scrubber,  the 
liquor  is  picked  up  by  the  revolving  cones,  dashed  into 
spray  and  mist,  the  latter  coalesced  and  precipitated  to 
the  bottom  of  the  chamber  only,  in  turn  to  be  picked  up 
by  the  cones,  and  the  cycle  repeated  in  a  period  of  about 
one-half  second.  Thus,  by  means  of  each  set  of  cones, 
revolving  with  a  peripheral  velocity  of  1,800  to  2,000  ft. 
per  minute,  about  two  gallons  of  liquor  per  second  will  be 
atomized,  and  as  about  one  gallon  of  liquor  is  delivered 
to  the  scrubber  each  second,  it  will  become  atomized  and 
coalesced  approximately  twice  each  second  in  each  sec- 
tion of  the  scrubber,  and,  in  the  seven  sections  of  the 
scrubber,  this  effect  is  attained  fourteen  times  during 
each  second  the  scrubber  is  in  operation.  Therefore, 
during  the  2.7  seconds,  in  its  passage  through  the 
scrubber,  each  cubic  foot  of  gas  will  be  penetrated  by 
2.7  X  14  X  0.00267  X  3,300,000,000  ==  approximately 
333.679,500  particles  of  scrubber  liquor. 

One  cubic  foot  of  Ducktown  fume  in  a  compressed 
(or  solid)  state  weighs  approximately  312.5  lb.  Each 
1,000  cu.ft.  of  smelter  gas  contains  about  2.2  lb.  of 
fume,  or  0.0022  lb.  of  fume  per  cubic  foot  of  gas,  or  a 
volumetric  equivalent  of  0.00000705  cu.ft.  of  fume. 
Suppose  all  the  fume  will  pass  through  a  200-mesh 
screen:  the  fume  particles  will  have  a  diameter  of 
approximately  0.00236  in.  The  number  of  particles  can 
be  computed  from  the  formula : 

6  X  V  X  1728 

n  =  -r. 

d3 

where 

«  =  number  of  particles, 

1  =s  volume  of  original  mass  in  cubic  feet, 

d  =  diameter  of  particles  in  inches. 
Substituting: 

6  X  0.00000705  X  1728 
0.00236  X  0.00236  X  0.00236 
=  5,620,000  particles  of  fume  per  cubic  foot  of 
smelter  gas. 
From  the  above,   it  will   be  seen  that  the  ratio   of 
liquor   particles    to    fume    particles    is    333.679,500    to 
5,620.000.  or  about  60  to  1.    Therefore,  each  particle  of 
fume  is  exposed  to  contact  with  sixty  particles  of  liquid 
during  its  passage  through  the  scrubber,   and.  during 
its  long  and  circuitous  course  of  travel  in  the  midst  of 
the  cyclonic  swirling  of  the  gases,  it  is  almost  impos- 


ible  for  a  pai  I  icle  of  any 
i  ontacts  w 1th  the  atomized    ■  i  ubber  liquor. 

The  volumes  of  How  of  both  the  gas  and  the  liquor 
are  al  all  times  under  control  and  can  be  varied  and 
relatively   proportioned   to    meet    operating    cond 
within  the  rated  capacity  of  the  scrubber.    The  ■■■ 
ful  effectiveness  and  efficiency  of  the  Feld 
as  a  gas-cleaning  apparatus,  ma;    thu     be 
appreciated. 

I  i  i  IC  Al  1 1;  \.  i 

Now  to  return  again  to  more  theon  ;  dera- 

tions: It  may  readily  be  shown  by  experiment  that 
when  drops  of  water  are  broken  up  (as  in  falling  rain- 
drops, or  by  atomizing  water  by  means  of  spray  noz. 
the  particles  become  positively  charged  with  electricity. 
The  positively  charged  particles  condense  more  readily 
on  negatively  charged  particles  or  on  negative  ions  than 
they  do  on  positively  charged  particles,  and,  also,  liquid 
drops  take  up  negatively  charged  particles  or  ions  more 
readily   than  positive   ones. 

When  dust  is  blown  about  by  the  wind,  it  becomes 
charged  electricallyr,  and  from  experiments  made  by 
Rudge,  the  following  generalizations  were  deduced: 

1.  Non-metallic  elements  give  positively  charged 
clouds  when  the  finely  divided  solid  material  is  blown 
into  a  cloud  by  a  current  of  air. 

2.  In  similar  manner,  metallic  elements  give  nega- 
tively charged  clouds. 

3.  Solid  acid-forming  oxides  give  positively  charged 
clouds. 

4.  Basic  oxides  give  negatively  charged  clouds. 

In  the  treatment  of  material  containing  or  consti- 
tuting salts,  the  charge  apparently  depends  on  the  rela- 
tive strength  of  adsorption  of  positive  and  negative  ions. 

Finely  divided  metallic  sulphides  generally  acquire  a 
positive  charge,  but  the  metallic  oxides,  sulphates,  and 
sulphites  acquire  negative  charges.  In  general,  it  has 
been  found  that  highly  dispersed  substances,  suspended 
either  in  gases  or  liquids,  carry  electrical  charges,  and 
this  is  particularly  true  of  colloidal  and  ionized  sub- 
stances. It  may  be  stated  that,  as  a  rule,  basic  colloids 
acquire  negative  charges,  whereas  acid  colloids  acquire 
positive  charges. 

Ralston's  Conclusions 

Ralston  states  that  "the  amount  and  sign  of  the  elec- 
tric charge  on  a  suspended  particle  depends  entirely  on 
the  composition  of  the  solution  in  which  it  is  contained, 
so  that  it  is  possible  to  make  this  charge  either  posi- 
tive, negative,  or  zero,  by  the  use  of  proper  proportions 
of  the  proper  electrolytes."  The  same  conditions  are 
found  to  be  generally  true  in  the  case  of  finely  sub- 
divided particles  in  suspension  in  gases,  and  for  the 
same  reason — namely,  the  minute  particles  exhibit  all 
of  the  phenomena  associated  with  adsorption ;  they 
acquire  surface  films  derived  from  the  preponderant 
free  ion  present  in  the  fluid  (either  liquid  or  gaseous) 
in  which  the  particles  are  suspended,  and,  in  metal- 
lurgical smoke,  the  particles  are  usually  negatively 
charged. 

Bivalent  compounds  or  substances  appear  to  acquire 
relatively  higher  electrical  charges  than  monovalent 
compounds,  and  trivalent  compounds  carry  even  higher 
charges;  the  higher  the  valence  of  the  cation,  the 
greater  will  be  the  electrical  charge-carrying  capacity : 
therefore,  polyvalent  compounds,  or  rather  ions,  such 
as    the    ferrocyanides,    ferricyanides,    phosphates,    and 
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thionates,  are  found  to  carry  the  highest  charges,  and 
the  cations  of  these  salts  are   found  to  be  very  easily 
veil  in  the  Feld  scrubber. 

Laws  THAT  GOVERN   FLOCCULATION    \\i>   PRECIPITATION 

The  relationship  between  adsorbed  films  and  the  accu- 
mulation of  electrical  charges  upon  the  surfaces  of 
minute  particles  is  undoubtedly  a  most  intimate  one; 
•  i.  it  may  be  said  that  the  one  is  more  or  less 
dependent  upon  the  other.  The  extensive  research  work 
that  has  been  done  in  connection  with  the  study  of  the 
flocculation  and  deflocculation  of  slimes  and  the  coagula- 
tion of  colloidal  solutions  all  seems  to  lead  to  the  same 
conclusion,  and  it  may  be  further  stated  that  those 
'ions  which  favor  flocculation  of  slimes  and  pre- 
cipitation of  colloids  also  favor  the  precipitation  and 
removal  of  fume  particles  from  gases.  Each  particular 
\  ill  generally  be  found  to  possess  some  particularly 
individual  characteristics,  but  the  general  analogies  will 
hold  throughout.  In  the  flocculation  of  slimes,  one  has 
to  deal  with  finely  divided  or  colloidal  particles  sus- 
pended in  liquids;  with  fume,  one  has  the  same  char- 
acteristically minute  particles  of  matter  suspended  in 
gases. 

If  an  electrically  charged  solid  particle  is  free  to 
move,  as  is  the  fume  particle  suspended  in  the  gas- 
stream,  it  will  be  attracted  to  any  particle  or  body  that 
is  oppositely  charged,  and  will  move  at  a  rate  propor- 
tional to  its  charge  or  the  potential  difference  between 
the  particles,  the  force  of  attraction  varying  inversely 
as  the  square  of  the  distance  between  the  particles.  Of 
course,  the  electric  charges  borne  by  the  particles  are 
very  small,  but  they  are,  nevertheless,  of  sufficient  mag- 
nitude to  develop  a  force  of  attraction  between  op- 
positely charged  particles,  or  a  force  of  repulsion  be- 
tween particles  having  like  charges;  provided  that  any 
two  of  the  particles  are  brought  within  their  radii 
of  action. 

Forces  Affecting  Operation  of  Scrubber 

The  forces  effective  in  the  operation  of  a  Feld  scrub- 
ber may  now  be  considered.  The  spray  or  mist  particles 
produced  in  the  scrubber  are  positively  charged,  whereas 
the  particles  of  fume  contained  in  the  smelter  gases  are 
negatively  charged,  and,  all  the  physical  conditions  being 
such  that  these  oppositely  charged  particles  are  brought 
into  most  intimate  contact,  the  result  is  that  these 
particles  are  mutually  attracted  and  the  fume  particles 
are  wetted  and  submerged  within  the  liquid  and  thus 
removed  from  the  gas  stream. 

The  various  factors  and  calculations  adduced  in  ex- 
planation of  the  functioning  of  the  Feld  scrubber  in 
cleaning  metallurgical  smoke  afford  interesting  studies 
that  may  be  applied  to  various  individual  services, 
either  in  the  scrubbing  of  industrial  gases  or  in  its 
use  as  a  reaction  tower  for  the  conduct  of  chemical 
operations. 

Its  operating  results  would  indicate  that  former  fail- 
ures in  the  wet  treatment  of  fume  were  due  to  inher- 
ent faults  in  the  apparatus  employed,  and  are  proof  of 
the  efficacy  of  water  scrubbing  when  the  essential  in- 
timacy of  contact  between  gases  and  liquid  is  actually 
assured. 

The  combination  of  the  various  desirable  features 
mentioned,  together  with  its  simplicity  of  installation 
and  operation,  make  the  Feld  scrubber  an  apparatus 
that  should  attract  the  consideration  of  the  metallurgi- 
cal industry  as  a  whole. 


Production  of  the  French  Bauxite  Mines 

The  increase  in  the  production  of  the  French  bauxite 
mines  has  followed  closely  the  development  of  the  alu- 
minum industry,  according  to  Ernest  L.  Ives,  Consul  at 
Paris,  in  Commerce  lie  ports.  From  21,707  metric  tons 
of  bauxite  extracted  in  France  in  1890  the  production 
increased  to  309,294  metric  tons  in  1913.  In  this 
amount  the  various  producing  regions  were  represented 
as  follows:  Var,  258,074  metric  tons;  Herault,  43,800 
tons;  Bouches-du-Rhone,  4,270  tons;  Ariege,  3,150  tons. 

During  the  same  year  the  world's  production  of 
bauxite  was  given  as  follows:  France,  309,294  metric 
tons;  United  States,  213,605  tons;  Italy,  6,952  tons; 
England,  6,153  tons.  Therefore,  previous  to  1914  the 
French  production  represented  about  58  per  cent  of  the 
world's  production  of  bauxite,  and  the  production  of 
the  United  States  represented  40  per  cent. 

The  war  greatly  modified  the  situation.  From  the 
beginning  of  hostilities  France  was  obliged  to  limit  its 
exports  and  consumption,  and  also  the  production  of 
its  bauxite  mines.  In  1915  the  production  amounted  to 
only  56,522  metric  tons;  in  1916,  106,200  tons;  in  1917, 
120,916  tons,  or  about  one-third  of  the  peace-time  pro- 
duction. Of  this  amount  101,748  tons  was  suitable  for 
the  production  of  aluminum. 

In  contrast,  extraction  in  the  United  States  increased 
from  297,041  tons  in  1915  to  568,690  tons  in  1917. 
Since  that  time  French  production  went  up  noticeably, 
and  it  is  reported  to  have  reached  160,685  tons  in  1919. 
However,  the  present  economic  crisis  has  also  affected 
the  aluminum  industry. 

In  1913,  when  the  bauxite  production  of  other  coun- 
tries was  insufficient  to  cover  their  needs,  France  con- 
sumed 141,729  metric  tons  and  was  able  to  export  over 
half  of  its  production,  or  168,439  metric  tons,  which 
was  shipped  principally  to  the  following  countries: 
The  Netherlands,  51,333  metric  tons;  England,  49,695 
metric  tons;  Germany,  31,156  metric  tons;  United 
States,  12,173  metric  tons;  Belgium,  10,980  metric 
tons;  and  Switzerland,  1,823  metric  tons.  Before  the 
war  France  supplied  bauxite  to  the  principal  markets. 
It  was,  however,  losing  the  United  States  market,  the 
exports  to  which  decreased  from  33,189  metric  tons  in 
1911  to  12,173  metric  tons  in  1913. 

This  situation  could  not  be  maintained  during  the 
war.  As  early  as  1915  France  exported  only  41,448 
metric  tons  of  bauxite,  or  one-fourth  of  the  1913 
exports.  This  tonnage  increased  to  62,802  metric  tons 
in  1916,  but  decreased  to  39,341  metric  tons  in  1919. 
The  following  year  saw  a  considerable  increase  in 
French  exports  of  bauxite,  which  amounted  to  130,031 
metric  tons,  over  80,000  metric  tons  of  which  went  to 
England  and  about  30,000  metric  tons  to  the  United 
States.  England  thus  became  the  chief  importer  of 
French  bauxite. 

According  to  reliable  opinions,  it  is  thought  that  the 
French  production  of  aluminum  is  likely  to  increase 
from  25,000  to  30,000  metric  tons,  as  compared  to  13,500 
metric  tons  in  1913.  The  probable  French  consumption 
of  bauxite  might  then  be  about  200,000  metric  tons  per 
year.  This,  however,  is  a  purely  approximate  figure 
and  its  realization  might  be  far  off  if  the  present  eco- 
nomic situation  continues. 

The  French  mines,  which  produced  over  300,000 
metric  tons  of  bauxite  before  the  war,  will  be  in  a 
position  to  fill  the  needs  of  the  national  industry,  and 
there  will  still  remain  a  large  exportable  surplus. 
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Iron  Mining  in  India— Tata  Iron  &  Steel  Co. 
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The  Joplin  District  in  1921 

By  Jesse  A.  Zook 

Written  for  Engineering  mid  Mining  Journal 


T11K  year  1921  was  one  of  retrenchment  in  read- 
justment of  the  mining  busine:  mmodate 
new  conditions.     The  feature  of  the  year  in  the 
n    sine-lead    mining    district    was    the    admirable 

manner  in  which  a  complete  rearrangement  was  effected. 
es  were  discharged  to  that  account,  and  the  meager 
profits,  where  made,  were  accepted  as  a  gift,  Mines,  one 
another,  were  closed  down,  until  only  those  with 
the  richest  ore  deposits  could  afford  to  operate,  and  even 
these  would  have  failed  to  produce  a  profit  with  any 
of  labor  other  than  the  wholly  American  element 
employed  in  this  district.  Men  accepted,  one  after 
another,  the  necessary  wage  reductions  and  even  gave 
more  of  themselves  in  order  to  keep  in  operation  the 
few  mines  able  to  withstand  the  shock.  Mine  owners 
and  miners  gave  of  their  substance,  by  donations  to  a 
permanent  road  improvement  fund,  to  aid  miners  find- 
ing no  mine  employment.  There  were  instances  of 
want  but  none  of  distress,  many  being  cared  for  by 
individuals  and  organizations  contributing  to  funds  and 
finding  employment  at  odd  jobs  for  those  in  need.  "Find 
something  for  men  to  do"  was  the  policy  pursued,  which 
was  a  greater  aid  than  letting  men  be  obliged  to  ask 
for  charity. 

The  output  of  Oklahoma  was  all  from  Ottawa  County 
and  of  Kansas  from  Cherokee  County.  Of  the  total 
ori  shipment  all  but  1,214,780  lb.  of  blende,  120,- 
860  lb.  of  calamine,  and  49,880  lb.  of  lead  was  produced 
in  Jasper  County,  the  tonnage  excepted  being  the  con- 
tribution from  Newton  County.  No  other  county  in 
southwest  Missouri  made  ore  shipments  through  pur- 
chasing agents  in  this  district. 

Newton  County,  with  over  8,000  tons  of  calamine 
shipped  in  1920,  found  a  market  for  only  60  tons  last 
year.  Greene,  Ozark  and  Barry  counties  gave  out  some 
mineral  wealth  in  1920  but  none  in  1921.  Arkansas, 
with  little  in  1920,  reported  less  in  1921. 

Readjustment  lost  to  the  Joplin  district,  according 
to  1921  valuation  standards,  almost  $25,000,000.  The 
decrease  was  245,000  tons  of  blende,  10,075  tons  of 
calamine,  and  23,581  tons  of  lead.  According  to  pre-war 
standards,  the  1921  valuation  is  almost  $2,000,000 
below  that  of  1914  and  more  than  $4,000,000  under  that 
of  1913.  though  the  tonnage  of  both  blende  and  lead  in 
1921  exceeded  either  of  those  years. 

The  average  weekly  shipment  of  blende  in  1921  was 
6,118  tons.  Stocks  in  bins  at  the  mines  increased  dur- 
ing the  year  12,000,  or  231  per  week,  indicating  an 
average  production  of  6,349  tons  per  week.  Demand 
for  lead  ore,  in  disproportion  to  its  occurrence  with 
zinc  ore,  occasioned  the  increased  stock  of  blende. 
Operations  at  a  number  of  mines  were  primarily  for 
lead.  Association  of  the  two  ores  accounted  for  the 
blende  production  in  excess  of  the  demand. 

Prices 

The  blende  in  demand  for  the  manufacture  of  Prime 
rn  grades  of  slab  zinc  began  the  year  on  a  basis 
of  $29  per  ton  of  60  per  cent  zinc,  declining  the  first 
week  to  $27.50  and  in  the  fourth  week  to  $22.50.  This 
level  held,  with  the  exception  of  $21  the  first  week  of 
March,  until  in  the  third  week  of  April  it  was  advanced 


to  $25  for  four  weeks.  In  mid-May  it  dropped  back 
to  $22.50  and  to  $21  on  the  first  and  $20  at  the  end  of 
June,  holding  this  level  to  the  last  week  in  August,  when 
for  two  weeks  a  considerable  tonnage  was  purchased  on 
a  $19  basis.  The  end  of  September  reinstated  the  price 
level  to  $21.  In  October  it  was  $22.50,  $25,  and  $23. 
Throughout  November  a  $25  basis  prevailed,  at  which 
figure  30,000  tons  of  reserve  stock  was  sold  to  avoid 
an  Oklahoma  taxation  of  $2  to  $3  per  ton.  December 
opened  with  $26  and  closed  with  $29  basis,  re-establish- 
ing the  opening  quotation  of  the  year.  Grades  of  blende 
used  in  the  manufacture  of  sheet  zinc  sold  during  a  large 
part  of  1921  on  a  like  basis  with  Prime  Western,  on 
account  of  the  restriction  of  production  of  sheet  zinc 
while  the  market  was  absorbing  war  stocks. 

Following  the  period  when  the  greatest  record  price 
ever  attained  for  zinc  calamine  was  reached  in  1920,  the 
demand  for  this  product  entirely  disappeared,  except  for 
a  few  transactions  in  mid-year  on  a  $10  to  $12  basis 
for  40  per  cent  zinc,  a  price  so  low  that  all  production 
was  suspended. 

Lead  concentrates  were  on  $55  basis  for  80  per  cent 
lead  at  the  beginning  of  1921,  declining  to  $50  on  the 
first  and  to  $35  at  the  end  of  February,  continuing  to 
mid-March,  when  it  advanced  to  $40  on  the  upward 
trend  to  $60  in  mid-May,  then  declining  steadily  to  $40 
by  the  end  of  June.  The  reaction  following  sent  it 
as  steadily  upward  to  $60  at  the  ond  of  September, 
dropping  to  $55  at  the  end  of  October  and  to  $53.50  at 
the  end  of  November,  when  it  was  advanced  by  renewed 
demand  to  $54,  and  closed  the  year  at  $58. 


.SHIPMENTS 

OF   ZINC  BLENDE, 

CALAMINE 

AND    LEAD 

IN    THE 

JOPLIN  DISTRICT, 

1921,  WITH  VALUES 

Blende, 
Pounds 

Calamine, 
Pounds 

Lead, 
Pounds 

Value 

467,630,340 

131,103,170 

38,801.150 

120,860 

100,656,500 
27,928,610 
2,761,230 

$8,133,330 

2,327,280 

565,250 

192ITotal 637,534,660     120,860   131,346,340  $11,025,860 

1920 1,127,532,560   20,271,740   178,508,930   35,619,560 


crease 489,997,900   20,150,880    47,162,590  $24,593,700 

ORE  PRICES  IN  THE  JOPLIN  DISTRICT  FOR  TWELVE  YEARS 
Per  Ton  of  2,000  Pounds 
-  Zinc  - 


1910. 
1911. 
1912 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 
1920. 
1921. 


High 
$52  00 
51.00 
67.00 
59.00 
54.00 
138.90 
131.70 
101.95 
78.70 
57.60 
61.50 
36.85 


Average 
$40.42 
39.90 
53.33 
42.26 
40.46 
79.30 
84.72 
67.70 
51.33 
43.08 
46.49 
24.49 


MONTHLY  AVERAGE  PRICES  OF  BLENDE,  CALAMINE  AND  LEAD  IN 

1921.  IN  THE  JOPLIN  DISTRICT 

Per  Ton  of  2,000  Pounds 

Blende     Calamine 

January *']  •  J*       

February ".86 

March 22.89 

April 22.90 

Mav  23.88 

June::::::::::::::::::  :: 23. ?8 

July 21.96 

August 21.67 

September 22  56 

October 22.74 

November 24  35 

December 25 .  96 


$16.00 
10  00 
15.10 


$22.86 
22.89 
23.41 


Year. 


Lead 
$49.47 
47.02 
45.51 
44.98 
56.19 
48.17 
44.97 
49.61 
53.56 
59.65 
58.82 
56.99 


$24  49   $14.03    $23.77   $51.92 
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The  Calumet  &  Arizona 

Deepest  Level  Most  Promising  of  Those  Opened  So  Far     Copper  Occurs 
In  Lenticular  Masses     Ore  Is  Direct  Smelting,  Requiring  No  Milling 

Bi  Jambs  h.  McClintock 

Written  for  Engineering  and  Mining  Journal 


TO  THE  WESTWARD  of  Bisbee,  barely  outcrop- 
ping at  several  points,  is  a  modest  showing  of 
quartzite,  lying  just  below  limestone.  Save  among 
district  geologists,  this  quartzite  is  not  given  proper 
honor.  In  fact,  it  is  the  flooring  of  the  district,  bearing 
upon  it  the  limestone  within  which  have  been  and  are 
being  found  the  wonderful  copper  orebodies  for  which 
Bisbee  has  world-wide  fame.  From  its  surface  showing 
above  Bisbee  it  runs  deeper  and  deeper  to  the  eastward, 
until  at  the  Campbell  shaft  of  the  Calumet  &  Arizona  the 
steady  15  per  cent  dip  is  expected  to  give  ore  down  to 
4,000  ft.  Without  doubt,  there  remains  700  ft.  more 
of  stoping  ground  below  the  present  bottoming  of  Calu- 
met &  Arizona's  Junction  shaft,  which  has  its  sump 
down  to  2,350  ft.,  this  being  the  deepest  in  the  district. 
This  statement,  if  properly  digested,  may  give  the  reader 
an  idea  that  Bisbee  will  be  a  thriving  camp  long  after 
the  demise  of  the  men  now  operating  its  mines. 

The  Calumet  &  Arizona  for  ten  years  has  been  drop- 
ping its  "center  of  gravity"  just  11  ft.  a  year.  By 
this  expression  is  meant  the  mean  depth  of  ore-stoping 
operations.  This  center  is  now  below  the  1,500  level. 
In  reality,  the  lowest  mining  work  is  along  the  1,800 
level  of  the  Junction,  with  1,200  ft.  yet  to  be  explored 
below  to  the  expected  bottoming  of  the  matrix  limestone. 
It  should  be  stated  here  that  whereas  ore  was  found 
in  the  company's  uppermost  mine,  the  Irish  Mag,  at 
450  ft.,  the  Junction  shaft  went  through  about  700  ft. 
of  barren  ground  before  striking  pay  rock.  Yet  in  that 
same  shaft  was  exhibited  the  very  unusual  feature  of 
cutting  two  orebodies,  one  below  the  other.  The  first 
was  50  ft.  thick  at  900  ft.  depth  and  the  other  30  ft.  at 
1.800  ft.  On  this  last  level  have  been  found  three  ore- 
bodies  of  high-grade  ore.  Indeed,  according  to  the 
assistant  general  manager,  I.  B.  Joralemon,  more  ore 
is  likely  to  be  developed  on  this  1,800  level  than  on  any 
other  of  the  mine.  As  yet  the  1,600  level  is  by  far  the 
biggest  ore  producer. 

It  should  be  explained  that  the  limestone  is  far  from 
being  uniformly  impregnated.  The  copper  occurs  in 
lenticular  masses,  the  longest  of  which,  in  the  Calumet 
&  Arizona,  was  about  500  ft.  in  extreme  dimension. 
New  bodies  are  found  by  exploratory  drifting,  usually 
along  seams  or  leaders  that  are  readily  recognized  by 
the  experienced  miners.  Yet  thousands  of  feet  of  work 
of  this  sort  has  been  done  in  the  district  without  result. 
The  only  surface  copper  ore  ever  found  in  the  district 
was  at  the  famous  Glory  Hole,  just  above  the  business 
section  of  Bisbee.  Thence  the  ore  is  found  at  greater 
and  greater  depths.  Irish  Mag  bottomed  in  the  quartz- 
ite at  1.350  ft. 

The  average  of  the  ores  of  the  Calumet  &  Arizona  is 
5  per  cent  copper,  though  still  richer  ores  are  coming 
from  the  lower  levels,  where  the  product  is  singularly 
"brassy"  chalcopyrite  and  bornite,  so  heavy  that  only 
8  cu.ft.  are  required  to  make  a  ton.  It  averages  at 
least  35  per  cent  sulphur,  with  occasional  rise  to  44 
per  cent.     At  the  smelter  this  excess  sulphur  is  elimi- 


nated by  roasting  down  to  rt  Little  -ilica  is 

found  anywhere  on   the  pro]  I  ime  there 

was  exchange  of  heavy  sulpl  ores 

of  the  Old  Dominion  at  Globe,  bul  this  had  to  bi 
pended  when  freight   rates  rose.     On  this  account,  for 
siliceous  ores,  the  purchase  of  the  Eighty-five  mine,  near 
Lordsburg,  N.  M.,  was  made. 

Calumet  &  Arizona  has  a  total  holding  of  2,300  ai 
rather  generally  in  the  zone  of  ore  probability.    Of  this 
only  230  acres  has  been  explored.     So,  laterally,  as  well 
as  with  depth,  there  is  much  ground  for  development. 

Some  day  the  Campbell  shaft  will  b«  the  main  open- 
ing of  the  Calumet  &  Arizona.  It  now  is  1,700  ft.  deep, 
and  connects  with  the  Junction,  about  2,500  ft.  distant, 
on  the  13th,  14th  and  16th  levels.  Work  on  the  Camp- 
bell has  been  suspended  until  completion  of  a  new  drift 
on  the  Junction  1,800  level,  this  to  drain  the  new  shaft. 
As  soon  as  the  Campbell  concreting  is  finished  to  the 
1,700  level  sinking  will  be  resumed  to  2,300  ft.,  probably 
the  base  depth  for  many  years  to  come. 

Junction,  the  main  shaft  today,  is  to  have  concrete 
work  continued  down  to  2,300  ft.,  but  with  its  lowest 
working  level  at  2,200  ft.,  leaving  the  sump  below  for 
skip  clearance  and  other  needs.  A  great  pump  station 
is  to  be  placed  at  the  2,200  level,  raising  water  to  the 
surface  in  one  great  lift,  at  a  pressure  of  over  900  lb. 
per  sq.in.  The  pumps  are  now  lifting  a  steady  flow  of 
3,300  gal.  a  minute,  at  a  cost  of  over  $25,000  a  month. 
If  the  pumping  were  to  be  considered  as  a  single  item, 
and  not  in  connection  with  the  general  work,  the  expense 
probably  would  be  double  this  sum.  The  Junction 
pumps  for  the  whole  mining  basin,  this  work  continu- 
ing in  the  present  slack  period  just  as  in  the  busiest 
of  times.  The  only  other  pumps  operated  are  on  highly 
acid  water  at  the  Copper  Queen's  Czar  shaft,  the  han- 
dling of  which  requires  special  equipment. 

Ore  has  been  developed  in  the  Bisbee  district  over  an 
area  that  is  two  and  one-half  miles  from  north  to  south 
and  two  miles  wide.  Its  western  limitation  is  believed 
to  be  known,  but  its  eastern  extension  is  merely  guess- 
work.   On  the  northeast,  the  Dividend  fault  cuts  it  off. 

Calumet  &  Arizona  is  now  continuing  development 
work  only  from  the  Junction  and  Briggs  shafts.  It  is 
remarkable  as  one  of  the  few  Arizona  mines  that  handles 
a  single  class  of  ore  by  a  single  simple  reduction  process, 
that  of  straight  smelting  and  of  matte  bessemerizing. 
The  company  owns  no  concentrator  and  needs  none.  It 
also  has  little  oxide  or  carbonate  ores.  Ores  now  worked 
are  primary  in  character.  The  company  has  a  modern 
and  efficient  smelting  plant  at  Douglas,  and  a  sulphuric- 
acid  plant,  designed  primarily  to  provide  for  the  needs 
of  the  leaching  tanks  of  the  New  Cornelia. 

Calumet  &  Arizona  is  under  the  general  management 
of  John  C.  Greenway,  once  a  lieutenant  of  Rough  Riders 
and  in  the  Great  War  a  distinguished  and  much  honored 
soldier,  who  rose  to  regimental  command.  His  activi- 
ties also  include  the  operations  of  the  Calumet  &  Ari- 
zona subsidiary,  the  New  Cornelia,  at  Ajo 
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Mining  Engineers  of  Note 
Samuel  John  Truscott 


SAMUEL  JOHN  TRUSCOTT,  now  of  London,  has 
seen  nothing  of  American  mining,  out  he  has, 
served  a  good  bit  more  of  mining 
throughout  the  world  than  falls  to  the  lot  of  the  average 
engineer.  Born  at  Fowey,  in  Cornwall,  in  1870,  he 
early  caught  the  mining 
spirit  among  the  mines 
rnwall.  Entering 
the  Royal  School  of 
be  was 
graduated  in  1889.  His 
first  position  was  an  in- 
teresting and  adventur- 
ous one  in  far-off  Singa- 
pore^— which  is  not  so 
strange,  considering  the 
great  fondness  of  Brit- 
ishers for  travel  and  ad- 
venture in  foreign  lands 
and  the  mining  engi- 
neer's tendency  to  work 
in  odd  corners  of  the 
earth — with  a  firm  of 
mining  engineers  who 
placed  him  successively 
as  assayer  for  a  gold 
mine  in  the  Malay  - 
manager  of  an  alluvial 
tin  mine,  surveyor  in  the 
location  of  a  government 
trunk  road,  and  explorer 
of  a  ruby  mine  in  Siam. 
He  was  once  involved  in 
a  native  rebellion  and 
lost  house  and  equip- 
ment. The  jungle  of 
that  day  has  given  way 
to  the  modern  rubber 
plantation  or  has  been 
removed  to  expose  val- 
uable tin  deposits.  "My 
sojourn  was  too  early  for 

these  developments,  nor  could  I  foresee  them,"  says  Mr. 
Truscott.  On  his  way  home  in  1892  Mr.  Truscott  visited 
Japan,  and  particularly  the  Ashio  copper  mines.  Travel- 
ing through  Canada  down  to  New  York,  he  proceeded  to 
England.  Again  he  took  to  the  outskirts  of  civilization, 
passing  through  Johannesburg  to  an  appointment  in 
the  romantic  Lydenburg  district  of  the  Transvaal. 
Kopje,  and  veldt,  kraal  and  sunshine  are  now  his  pleas- 
ant remembrance  of  that  experience.  It  was  not  long, 
however,  before  the  Witwatersrand  absorbed  him,  and 
in  succession  he  served  as  assayer,  sampler,  and  finally 
engineer  with  John  Hays  Hammond  and  H.  H.  Webb, 
being  in  South  Africa  during  the  stirring  times  of 
the  Boer  war.  The  work  with  Hammond  extended  over 
the  period  during  which  that  engineer  was  in  a  Pre- 
toria prison  in  company  with  Rhodes.  Farrar,  and  Fitz- 
patrick  under  sentence  of  death  for  participation  in  the 
famous  Jameson  raid.  The  mine  of  which  he  was  then 
manager,  the  Xigel  Deep,  was  naturally  shut  down. 
His  stay  in  Johannesburg  brought  him  into  pleasant 
contact   with   Pope   Yeatman,    H.   Hellman,   and   many      United  States.' 


other  Americans.     Striking  out    for  himself,  Mr.  Tru- 
scott gave  up  the  connection  established  in  South  Africa 
and  returned  to  England  to  publish  an  accumulation  of 
technical   notes.     This  work   finished,   he  went   to   the 
Ural   Mountains  of   Russia  on  a  reconnaissance  asso- 
ciated   with    Hammond. 
Little  resulted  from  this 
visit,    as    the    important 
copper  mines  now  known 
in  that  district  were  not 
then    appreciated;    their 
value  is  the  creation  of 
arts  of  mining  and  dress- 
ing     subsequently 
developed.       The     head- 
hunting  Dyaks   and   the 
orang-utan  were  his  next 
neighbors    on    a    year's 
exploration     of     Central 
Borneo.      Then    he    be- 
came manager  of  a  gold- 
silver  mine  in  a  beauti- 
ful part  of  the  northern 
arm    of    the    irregularly 
shaped  island  of  Celebes. 
Here  again  he  became  in- 
volved in  native  trouble 
necessitating    military 
relief.     He  afterward 
was  made  leader  of  an 
exploring   party    on    the 
Ivory     Coast     of     West 
Africa,  and  in   1902  re- 
turned to  the  Rand,  but, 
receiving    an    attractive 
offer  to  assume  the  man- 
agement of  an  important 
gold-silver  mine  in 
Sumatra,  he  accepted  it 
and  remained  there  until 
the  successful  results  of 
his  efforts  made  it  pos- 
sible for  him  to  think  of  retiring.    Later  in  London  Mr. 
Truscott  occupied  himself  as  consulting  engineer  to  in- 
terests  in   the  Dutch   East  Indies,  was  an   anonymous 
contributor  of  London  items  to  Engineering  and  Mining 
Journal  and  during  a  short  absence  of  T.  A.  Rickard 
acted  as  editor  of  the  Mining  Magazine.    He  is  a  mem- 
ber of  the  council  of  the   Institution  of   Mining   and 
Metallurgy,   and   of    the   A.I.M.E.      He   has   written   a 
book  on  "The  Witwatersrand  Goldfields:     Banket  and 
Mining  Practice,"  and  a  translation  of  "Ore  Deposits," 
by  Beyschag,  Vogt,  and  Crush. 

Mr.  Truscott  entertains  a  high  regard  for  the  Ameri- 
can technical  press,  having  recently  written:  "Were  it 
not  for  the  excellent  technical  periodicals  of  your 
country,  the  fact  that  I  have  seen  nothing  of  American 
mining  would  stamp  me  as  lopsided.  But  your  periodi- 
cals are  so  good,  and  I  have  read  them  so  assiduously, 
that  I  may  fairly  claim  to  have  a  balanced  view  of 
my  subject.  I  look  forward,  however,  shortly  to  acquire 
information  and  inspiration  by  an  actual  visit  to  the 
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Drill  Rigging  for  Shaft  Sinking 

By  M.  J.  Elsing 

Written  for  Engineering  and  Mining  Journal 
A  drill  rigging  is  used  to  some  extent  for  shaft 
sinking  in  the  Southwest  and  has  given  considerable 
satisfaction.  After  the  last  bucket  of  muck  has  been 
hoisted,  the  rigging,  which  is  shown  in  the  accompany- 
ing sketch,  is  lowered  from  the  surface  and  hung  from 
the  last  timbers  in  the  shaft  at  a  height  convenient  for 
drilling.     One  air  and  one  water  connection   is   made, 


tye"  strips 


Section  A-B 
SHAFT    SINKING    DRILL    RIGGING 

after  which  drilling  can  be  immediately  started.  The 
individual  drills  are  all  connected  and  are  hung  on  the 
different  hooks  ready  for  immediate  operation  when 
they  are  needed. 

The  rigging  can  be  made  in  any  blacksmith  shop. 
The  equipment  consists  of  ordinary  air  and  water  pipe, 
reducers,  street  ells,  and  valves.  All  are  assembled 
more  or  less  as  shown  in  the  sketch.  The  hooks  should 
be  sufficiently  large  to  hang  a  drill  on,  as  well  as  several 
coils  of  hose. 

The  rigging,  as  showm.  consists  of  connections  for  air 
and  water  for  four  drills  and  also  a  connection  for  a  blow 
pipe  at  the  bottom.  It  is  a  simple  matter  to  make  it 
for  six  or  seven  drills,  if  desired.     It  is  always   well 


to  have  an  extra  drill  or  two  to  replace  one  that  may 
get  out  of  order. 

When  the  round  is  completed,  the  men  hang  the  drills 
on  the  hooks  and  the  rigging  is  hoisted  to  the  surface, 
where  it  remains  until  it  is  needed  for  the  next  round. 
Defective  hose  or  drills  arc  replaced  and  everything  is 
put  in  good  order  for  the  next  round.  The  time  that 
can  be  saved  by  the  use  of  this  simple  device  is  sur- 
prising.  Every  shaft  crew  that  has  tried  it  in  this  dis- 
trict has  indorsed  it  enthusiastically. 


Bolt  and  Nut  Trays 
By  Donald  M.  Liddell 

Written  for  Engineering  and  Mining  Journal 

In  a  mill  that  I  recently  visited  the  master  mechanic 
had  taken  a  lot  of  old  elevator  buckets  and  nailed  them 
against  the  wall  to  hold  the  various  sizes  of  bolts, 
nuts  and  washers  for  which  there  was  constant  use. 
A  small  hole  had  been  bored  in  the  bottom  of  each 
bucket,  so  that  if  water  accidentally  got  in  it  would 
run  out.  Small-size  buckets  were  used  for  the  small- 
size  hardware  and  big  buckets  for  the  large.  The 
wedge  shape  of  the  buckets  makes  it  possible  to  put 
them  closer  together  and  to  get  into  them  more  con- 
veniently than  any  other  form  of  tray  that  I  have  seen. 


Pre-Heating  Air  for  Reverberatory  Furnaces 
By  N.  L.  Stewart 

Written  for  Engineering  and  Mining  Journal 

A  great  many  smelter  men  have  considered  pre- 
heating air  for  reverberatory  furnaces.  Of  course,  in 
many  plants  it  would  not  be  desirable  to  utilize  the 
waste  heat  in  heating  air,  but  w*ere  electric  power  can 
be  purchased  at  a  reasonable  figure  it  might  be  more 
economical  to  use  the  waste  heat  in  this  manner  than 
for  generating  steam. 

The  stumbling  block  generally  has  been  the  flue  dust. 
If  checker  work  or  tubes  were  used,  it  was  difficult  to 
keep  them  clean.1  It  has  been  demonstrated  recently, 
however,  that  waste-heat  boilers  can  be  kept  clean  with 
soot  blowers,  and  therefore  it  is  reasonable  to  suppose 
that  pre-heating  tubes  could  be  cleaned  in  a  similar 
manner.  It  is  proposed  to  pass  the  gases  first  through 
a  small  set  of  boiler  tubes,  and  afterward  through  a 
large  set  of  air-heating  tubes. 

With  the  arrangement  shown  in  the  accompanying 
sketch  the  small  number  of  steam  tubes  would  stop  all 
molten  flue  dust  and  chill  the  gases  enough  to  prevent 
burning  out  the  air-heating  tubes.  The  small  amount 
of  steam  produced  could  be  used  for  blowing  the  tubes 
and  for  heating  buildings  around  the  plant.  Also,  the 
blower  might  be  driven  by  a  steam  turbine  instead  of 
a  motor.  The  location  of  the  soot  blowers  is  not  indi- 
cated. The  proper  number  and  location  might  have  to 
be  determined  by  trial. 

The  following  assumptions  were  made:  Air  raised 
500  deg.  F.  above  atmospheric  temperature ;  a  reverbera- 
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tons  of  coal  per  twenty-four 
hours,  which,  at  100  cuJft  of  air  per  16.  of  coal,  requires 
..r  per  minute  at  atmospheric  tempera- 
-.all  amount    of  air   would   leak   through   the 
in   air   tutx  -  ]»''' 

mini;-  B.t.u.  per  minute  per 

per  '  ■  in  temperature.     This  would  re- 

quire -t.ioo  sq.ft.  of  heating  surfi  "■  pipes  6  in. 

- 


Reverberatory \ 
furnace 


bank  of 


is  caughl  in  the  truck  frame  back  of  the  journal  box 
on  the  side  which  will  draw  the  wheels  to  the  track. 
After  the  wheels  are  pulled  close  to  the  rails,  the 
replacing  frogs  are  used  along  with  the  rope.  The  side 
pull  of  the  rope  on  the  truck  crowds  the  wheels  to  the 
rails  and  counteracts  the  overturning  effect  of  a  loaded 
car  on  the  frogs. 

Warped  "A"  frogs  can  be  used  and  need  not  be 
blocked  up  or  fastened  to  the  ties.  With  trucks  askew 
of  the  track  on  an  extra  hard  pull,  a  second  engine 
to  shove  may  avoid  a  possible  tear  in  the  rope,  and 
save  time.  Nearly  any  derailed  car  can  be  quickly 
replaced  without  unloading  and  with  little  damage  to 
the  track.  Where  a  piece  of  track  is  giving  trouble, 
the  ropes  are  carried  on  the  locomotives,  and  only 
fifteen  or  twenty  minutes  are  required  as  a  rule  for 
jobs  that   formerly  took  one-half  hour  to  three  hours. 


Both  s*eam  one/  air  tubes  to  be 
-^  soot  btottvers. 
■  res  might  be 

o  iened. 


VGEMENT    FOR    I'KE-HEATIXG    AIR    FOR 
REVERBERATOR?   FURNACES 

in  diameter  and  20  ft.  long;  about  110,000  lb.  of  heating 
tubes,  costing  approximately  $12,000. 

It  should  be  noted  that  the  air  is  shown  as  going  up 
one  set  of  tubes,  down  another,  up  two  sets  of  tubes 
and  down  three.     This  allows  for  expansion  of  the  air. 

When  using  pre-heated  air  in  a  reverberatory  it  would 
be  necessary  to  close  the  firing  end  of  the  furnace 
tightly.  If  this  tended  to  burn  out  the  end  wall,  it 
might  be  necessary  to  replace  the  wall  with  a  water 
jacket.  Judging  by  the  above  stated  figures,  the  cost 
of  such  an  installation  should  not  be  prohibitive. 


Completing  Diamond-Drill  Hole 
By  Roy  H.  Poston 

Written  for  Engineering  and  Mining  Journal 

It  was  found  desirable  to  complete  a  surface  diamond- 
drill  prospect  hole  after  it  had  broken  into  an  under- 
ground drift  that  was  easily  accessible.  The  accompany- 
sketch  shows  how  it  was  done.  After  "holing  through," 
the  drill  rods  were  carefully  let  down  to  the  bottom  of 
the  drift  and  the  position  was  marked.    They  were  then 
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Pulling  Rope  for  Locomotives 
By  H.  H.  Hinner 

Written  for  Engineering  and  Mining  Journal 

Breaking  in  or  pounding  down  a  new  track  over  fresh 
fills  and  a  soft  roadbed  with  modern  big  equipment  is 
conducive  to  numerous  "spills."  If  one  is  trying  to  keep 
a  300-ton  shovel  busy  digging  earth  at  the  same  time, 
something  speedy  is  needed  as  a  re-railing  aid.  The 
following  method  of  using  a  pulling  rope  in  conjunction 
with  a  re-railing  frog  was  devised  by  George  Leibig, 
pit  foreman  for  the  Cornwall  Ore  Bank  Co.,  of  Corn- 
wall, Pa.: 

The  rope  may  be  cut  from  old  hoisting  rope  and 
should  be  about  li  in.  in  diameter  and  25  ft.  long.  Tie 
or  clamp  one  end  of  the  rope  to  a  hook  and  the  other 
to  a  coupling  link.  If  tied,  the  first  pull  of  the  locomo- 
tive will  make  a  never-slip  knot.  It  is  also  easier  and 
quicker  to  re-tie  the  rope  than  to  change  cable  clamps 
if  a  tear  occurs. 

The  section  ahead  of  a  derailed  truck  is  uncoupled 
and  the  link  end  of  the  rope  attached  to  this.    The  hook 


DIAMOXD-DRILL  "HOLING  THROUGH"  A  DRIFT 

raised  far  enough  to  permit  the  placing  of  the  sleeve 
pipe  in  the  drift  bottom,  as  shown,  this  pipe  coming  to 
within  a  few  inches  of  the  roof  of  the  drift  to  insure  the 
rods  entering  it  when  lowered.  This  pipe  was  well 
wedged  in  position  at  the  bottom  and  held  in  place  at  the 
top  by  the  6  x  6-in.  timber  shown.  No  trouble  was 
experienced  in  completing  the  hole. 


Erasing  With  Bread  Crumbs 
By  C.  Nye 

Written  for  Engineering  and  Mining  Journal 

To  remove  pencil  marks  from  linen  tracings  without 
injuring  ink  lines,  scatter  over  the  tracing  crumbs  of 
the  soft  part  of  fresh  rye  bread,  and  with  these  crumbs 
under  the  palm  of  the  hand,  rub  the  tracing  with  a 
circular  movement. 
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The  New  Wamac  Oil  Pool,  in  Illinois 

B^  ii.  A.  Wheeler 

)    for  10i>ii:>  !    ting  Journal 


THE  GREAT  ACTIVITY  in  the  proline  Illinois  oil 
fields  closed  with  the  discovery  of  the  Carlyle 
pool  (in  Clinton  County,  western  Illinois),  in 
1911,  in  which  year  the  rich  pool  at  Electra.  Tex., 
attracted  operators  and  speculators  to  the  Mid-Conti- 
nent fields  from  Illinois  and  all  the  older  states.  The 
continuous  series  of  exceptionally  rich  pools  that  have 
been  opened  in  Kansas,  Oklahoma.  Texas,  Louisiana, 
and  Arkansas  since  1911  have  monopolized  the  atten- 
tion of  the  oil  fraternity,  and  the  older  Eastern  fields 
have  been  neglected,  with  the  exception  of  the  Kentucky 
outburst  three  years  ago.  The  latter  appealed  to  small 
operators,  on  account  of  its  shallowness,  despite  its 
unfavorable  record  for  erratic,  short-lived  producers. 

The  Allendale  pool,  in  Wabash  County,  111.,  was  dis- 
covered a  few  years  after  the  Carlyle  boom,  but  it 
proved  to  be  much  smaller  than  the  older  eastern 
Illinois  pools,  and  attracted  only  local  interest.  Since 
then,  no  important  oil  discoveries  have  been  made  in 
Illinois,  although  a  rich  but  limited  gas  field  was  dis- 
covered at  Staunton,  in  Macoupin  County,  in  western 
Illinois,  in  1914,  and  the  old  Ava  gas  field,  in  Jackson 
County,  southern  Illinois,  has  finally  developed  into  a 
producer  of  fair  gas  wells. 

Favorable  Geological  Structures 
Still  Unexplored 

Yet  there  are  many  attractive  structures  in  western 
Illinois  that  have  received  limited  or  no  attention,  as 
the  old  Eastern  oil  operators  are  still  largely  ignoring 
geological  aid,  in  striking  contrast  to  the  Mid-Conti- 
nent operators,  and  to  the  enormous  advantage  of  the 
latter,  as  the  unprecedented,  brilliant  series  of  im- 
portant discoveries  that  have  been  made  in  the  Mid- 
Continent  fields  attests. 

Based  on  encouraging  geologic  structure,  the  Petro 
Oil  &  Gas  Co.,  of  St.  Louis,  has  been  quietly  wildcatting 
or  prospecting  in  western  Illinois,  and  after  first  bring- 
ing in  small  wells  of  dubious  value,  the  company  opened 
up  a  new  pool  in  December  at  Wamac,  in  Marion  County, 
in  western  Illinois,  two  miles  south  of  Centralia,  that 
promises  to  develop  into  a  valuable  producer.  The 
drillers  discovered  a  new  sand — known  as  the  "Petro 
sand" — at  800  ft.,  that  is  a  new  producing  horizon  in 
western  Illinois.  Four  wells  have  thus  far  been  brought 
in  by  the  Petro  company  in  six  weeks,  that  came  in  at 
100  to  300  bbl.  from  over  30  ft.  of  open,  soft  pay  sand, 
with  no  water.  Thus  far  little  gas  has  occurred  with 
the  oil,  so  that  the  wells  do  not  flow,  and  at  present  are 
shut  in  awaiting  the  erection  of  a  pumping  plant.  The 
w'ells  are  small  until  shot  with  twenty  or  more  quarts 
of  nitroglycerin,  after  which  the  soft  sand  opens  up  and 
becomes  a  generous  producer.  As  there  is  little  caving, 
with    no   under-reaming   and    only   one   water   said    to 


off,  little  rasing  is  required,  and  the  wells  cat 
drilled  within  a  week  at  a  moderate  expense. 

Five  Producing  Sands  in  Centralia  Distrh  i 

The  great  attractiveness  of  this  field  is  the  fad 
that  this  new  Petro  sand  is  No.  3  out  of  eight  possible 
horizons.  Five  have  been  producing  for  the  past  twelve 
years  in  the  Centralia  distinct,  namely: 

The  "Dykstra"  sand  (No.  1).  at  600  ft.,  and  the 
"Wilson"  sand  (No.  2),  at  700  ft.,  that  came  in  at  from 
5  to  25  bbl.  The  latter,  or  Wilson,  sand  was  also  found 
to  be  a  light  producer  in  the  Petro  pool,  but  for  the 
present  is  being  ignored  for  the  much  richer  Petro  or 
No.  3  sand  at  800  ft. 

The  No.  4,  or  "Stein,"  sand  occurs  at  about  1,400  ft., 
coming  in  with  25-  to  100-bbl.  w-ells  in  the  near-by  rich 
Sandoval  pool  and  at  5  to  1,000  bbl.  in  the  Carlyle  pool. 
twelve  miles  distant. 

The  No.  5,  or  "Benoist,"  sand,  at  1,500  to  1,650  ft., 
comes  in  with  50-  to  500-bbl.  wells  and  is  a  persistent 
sand  throughout  Illinois,  being  at  the  base  of  the  P 
ville  horizon. 

All  the  above  are  "true  sands,"  or  sandstones,  and 
occur  in  the  lower  Coal  Measures,  and  to  date  no  drill- 
ing has  been  attempted  below  the  Benoist  or  No.  5  sand. 

The  following  three  deeper  sands  are  productive  else- 
where in  Illinois  and  promise  to  become  valuable  pro- 
ducers in  the  Centralia  district  when  deeper  develop- 
ments are  attempted: 

No.  6,  or  the  "McCloskey,"  sand,  which  is  an  oolitic- 
member  of  the  St.  Louis  or  Mississippi  limestone.  It 
occurs  at  about  1,700  ft,,  and  produces  500-  to  4,000-bbl. 
wells  in  Lawrence  County,  seventy-five  miles  east,  and 
is  the  richest  sand  in  Illinois. 

The  No.  7,  or  "Niagara,"  is  a  persistent,  thick  horizon 
of  dolomitic  limestone  at  about  2,200  ft.  that  is  satu- 
rated with  oil  for  over  100  ft.  where  it  outcrops  in 
western  Illinois.  On  a  good  structure,  such  as  occurs 
on  the  strong  anticline  at  Centralia,  this  is  likely  to  be 
a  large  producer. 

The  No.  8,  or  "Trenton,"  limestone  should  be  found 
at  about  2,500  ft.  at  Centralia  and  is  the  "Last  of  the 
Mohicans,"  or  the  lowest  geologic  horizon  at  which 
commercial  quantities  of  oil  have  been  found  in  this 
region.  It  is  usually  a  pure,  non-dolomatized,  thick  lime- 
stone, and  for  this  reason  was  regarded  as  of  no  com- 
mercial importance  by  the  Illinois  Geological  Survey, 
although  I  have  always  urged  its  development,  as  it 
shows  more  or  less  oil  on  its  outcrop  across  the  western 
Illinois  border  in  Missouri.  A  few  wells  are  producing 
from  the  Trenton  in  the  Casey  district  in  eastern  Illinois, 
at  a  depth  of  about  2.600  ft.,  but  though  they  come  in  at 
from  100  to  200  bbl.,  they  quickly  settle  to  small  but 
persistent  producers  of  a  high  paraffine  oil.     Last  year 
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the  W  d  in  Monroe  County,  western   Illinois. 

pened  in  the  Trenton  horizon,  where  a  heavy  fault 
brings  it  within  -100  ft.  of  the  surface,  and  the  wells 
come  in  at  20  to  200  bbl. 

The  No,  3,  or  Petro,  sand  oil  is  dark,  lias  a  good  Bash 
(high  gasoline)  and  is  ;52  gravity  Be.  It  is  of  the  usual 
Illinois  grade,  and  sells  today  for  $2.27  to  $2.50  per 
bbl..  and  last  year  sold  for  $  per  bbl.     As  the 

Illinois  pipe  line  is  already  at  Centralis,  and  as  there 
are  three  trunk  roads  (the  Illinois  Central,  the  Burling- 
-  .hern  railroads:,  the  shipping  facilities 
are  exceptionally  good,  and  adjacent  coal  mines  (530 
to  600  ft.  deep  to  the  No.  6  Beam)  furnish  cheap  fuel. 
This  important  discovery  is  so  recent  and  is  so  slightly 
known  that  it  has  thus  far  created  only  a  local  boom, 
and  close-in  leases  are  selling  at  low  prices.  The  old- 
time  operators,  who  ignore  geology,  are  shy  of  Cen- 
tralis, on  account  of  its  past  bad  record;  for  though 
iderable  drilling  has  been  done  east  and  north  of 
town  i  never  before  to  the  south  or  in  the  Wamac  dis- 
trict >  during  the  last  twelve  years,  it  has  been  in  a 
badly  faulted,  broken  district  where  an  occasional  well 
would  be  surrounded  by  a  ring  of  dry  holes  only  one 
location  distant.  The  old  wells  are  on  "pimples,"  or  high 
spots  in  the  sand,  and  unless  the  driller  struck  one  of 
these  limited  pimples,  operations  resulted  only  in  bring- 
ing in  "dusters."  The  Wamac  pool,  on  the  contrary, 
shows  a  regular  formation  that  is  free  from  faults,  and 
hence  the  outlook  is  bright  for  the  development  of  a 
large,  rich  pool  that  should  completely  redeem  Cen- 
tralia's  former  reputation. 

H.  F.  Bain  Located  Centralia  Anticline  in  1903 
It  is  interesting  to  note  that  when  the  present  Illinois 
Geological  Survey  was  organized,  about  1903,  under  the 
directorship  of  Dr.  H.  F.  Bain,  the  present  Director  of 
the  Bureau  of  Mines,  one  of  his  earlier  maps  located 
the  above  Centralia  anticline,  to  which  he  called  atten- 
tion as  a  possible  oil  field.  This  valuable  information 
was  ignored  by  over  95  per  cent  of  the  oil  men,  but 
when  oil  was  struck  in  a  new  coal  shaft  at  Junction 
two  miles  north  of  Centralia,  in  about  1909,  drill- 
ing was  started  that  later  opened  up  the  wells  at  the 
above-named  mine  at  Sandoval  and  east  of  Centralia. 

Last  year  the  Petro  company  found  some  oil  at 
Irvington,  eight  miles  south  of  Centralia,  and  last  month 
brought  in  the  above-mentioned  Petro  pool  two  miles 
south  of  Centralia.  Though  these  five  pools  vary  greatly 
in  value,  they  are  all  on  the  strong  anticline  mapped  by 
Dr.  Bain  previous  to  any  oil  discoveries,  and  when  as 
many  tests  have  been  made  along  this  structure  as 
along  the  La  Salle  anticline,  in  eastern  Illinois,  the  field 
may  duplicate  the  extremely  profitable  record  of  that 
exceptionally  prolific  series  of  large  oil  pools  that  have 
been  developed  by  over  23,000  wells. 


Increase  in  Petroleum  Exports  Since  1913 
Petroleum  exports  from  this  country  have  increased 
greatly  since  1913,  according  to  the  fuel  division  of  the 
Department  of  Commerce  in  its  surveying  of  last  year's 
overseas  trade. 

Exports  of  crude  oil  in  1921  approximate  an  increase 
of  more  than  190,000,000  gal.  over  those  of  1913,  with  a 
corresponding  increase  in  value  of  more  than  $16,000,- 
000.  The  quantity  and  value  of  refined  products  for 
1913  was  1,941,996,000  gal.,  valued  at  $140,868,000, 
against  about  2,411,000,000  gal.,  valued  at  approxi- 
mately $359,700,000,  in  1921. 


The  Oil  Supply  of  the  United  States 

A  review  of  the  producing,  probable,  and  possible 
oil-bearing  regions  in  the  United  States  by  a  joint 
committee  composed  of  members  of  the  American  Asso- 
ciation of  Petroleum  Geologists  and  of  the  U.  S. 
Geological  Survey  has  resulted  in  an  inventory  estimate 
that  9,000,000,000  bbl.  of  oil  recoverable  by  methods 
now  in  use  remained  in  the  ground  in  this  country 
Jan.  1,  1922. 

The  committee  responsible  for  the  original  prepara- 
tion of  the  estimates  and  finally  for  the  adjustment 
and  revision  of  the  results  in  joint  conference  com- 
prised F.  W.  DeWolf,  state  geologist,  Illinois;  W.  E. 
Wrather,  Dallas,  Tex.;  Roswell  H.  Johnson,  Pittsburgh, 
Pa.;  Wallace  A.  Pratt,  Houston,  Tex.;  Alexander  W. 
McCoy,  Bartlesville,  Okla.;  Carl  H.  Beal,  San  Fran- 
cisco, Cal.;  C.  T.  Lupton,  Denver,  Col.;  Alexander 
Deussen,  Houston,  Tex.;  K.  C.  Heald,  Washington, 
D.  C. ;  and  G.  C.  Matson,  Tulsa,  Okla.,  representing 
the  American  Association  of  Petroleum  Geologists ;  and, 
for  the  Federal  Survey,  David  White,  chief  geologist, 
chairman;  W.  T.  Thorn,  Jr.,  A.  E.  Fath,  Kirtly  F. 
Mather,  R.  C.  Moore,  state  geologist,  Kansas,  and  K. 
C.  Heald.  Mr.  Heald  represented  both  the  Survey  and 
the  association.  These  men  were  assisted  in  sub- 
committees by  a  number  of  oil  geologists,  including 
oil-company  geologists,  directors  of  state  geological 
surveys,  and  consulting  geologists  who  were  especially 
familiar  with  the  regions  considered. 

The  estimates  for  local  areas,  fields,  or  districts  have 
been  consolidated  by  states,  groups  of  states,  or  broad 
regions  in  non-productive  states,  as  follows : 

ESTIMATED  OIL,  RESERVES  OF  THE  UNITED  STATES. 
BY  STATES  OR  REGIONS 

Millions 
of  Barrels 

New  York   100 

Pennsylvania    260 

West   Virginia    200 

Ohio    190 

Indiana  and  Michigan   70 

Illinois   440 

Kentucky,   Tennessee,   Northern  Alabama,  and  North- 
eastern Mississippi    175 

Missouri,   Iowa,   North   Dakota,   Wisconsin,   and   Min- 
nesota      40 

Kansas    425 

Oklahoma    1,340 

Northern  Louisiana  and  Arkansas 525 

Texas,  except  Gulf  coast 670 

Gulf  coast,  Texas  and  Louisiana 2,100 

Colorado,  New  Mexico,  and  Arizona 50 

Wyoming     525 

Montana,  Nebraska,  and  South  Dakota 100 

Utah,  Nevada,  Oregon,  Washington,  and  Idaho   80 

California    1,850 

Eastern  Gulf  Coastal  Plain  and  Atlantic  Coast  States.  10 

Total 9,150 

The  New  England  states  are  regarded  as  too  un- 
promising to  deserve  consideration.  Most  of  the 
northern  peninsula  of  Michigan  and  the  State  of 
Minnesota  are  placed  in  the  same  category. 

Of  the  total  estimated  oil  reserves  of  the  United 
States,  amounting  in  round  numbers  to  9,000,000,000 
bbl.,  5,000,000,000  bbl.  may  be  classified  as  oil  in  sight 
and  4,000,000,000  bbl.  as  prospective  and  possible. 
Rather  more  than  4,000,000,000  bbl.  should  be  assigned 
to  the  heavy-oil  group.  These  oils  will  be  recovered 
mainly  in  the  Pacific  Coast,  Rocky  Mountain,  and  Gulf 
states.  The  contents  of  the  Lima-Indiana  region,  which 
yields  oil  of  a  distinctive  type,  are  estimated  at 
40,000,000  bbl.  In  general  the  so-called  paraffin  oils 
of  moderate  and  high  grade,  as  contrasted  with  the 
heavier  oils,  amount  in  all  to  about  5,000,000,000  bbl. 
The  estimated  reserves  of  high-grade  oils  of  the 
Appalachian  states  are  about  725,000,000  bbl. 
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Echoes  From  the  Fraternity 

SOCIETIES,  ADDRESSES,  AND    REPORTS 


Western  Editor  Distributes  Silver 

Medals  to  Walter  Fitch. 

Jr.,  Co.  Crew 

The  presentation  of  the  silver  medals, 
awarded  to  the  shaft  sinking  crew  of 
the  Walter  Fitch,  Jr.,  Co.  by  /■.  < 
ing  and  Mining  Journal,  took  place  at 
Eureka,  Utah,  on  the  evening  of  Jan. 
19.  Following  a  banquet,  which  was  at- 
tended by  the  shaft  men  as  well  as  local 
mine  superintendents,  foremen,  and 
others,  J.  Fred  Johnson,  superintendent 
of  the  Chief  Consolidated  mine,  intro- 
duced George  J.  Young,  Western  Editor 
of  Engineering  and  Mining  Journal.  Mr. 
Young  briefly  discussed  the  relation  of 
Engineering  and  Mining  Journal  to  the 
mining  industry.  In  presenting  the 
medals,  Mr,  Young  pointed  out  the 
great  lesson  to  industry  in  the  contest, 
dwelling  upon  the  vital  element  of  team 
work  and  co-operation,  in  that  each  man 
was  particularly  responsible  for  his 
part  in  the  work.  The  medals  presented 
are  of  silver,  each  being  a  replica  of 
the  gold  medal  and  engraved  with  the 
name  of  the  recipient.  At  the  conclu- 
sion, Walter  Fitch,  Sr.,  president  of 
the  Chief  Consolidated  Mining  Co., 
called  attention  to  the  fact  that  the 
contest  was  world-wide,  and  said  that 
to  the  Tintic  district  fell  the  lot  of  win- 
ning by  a  remarkable  margin.  He 
thanked  Engineering  and  Mining 
Journal  for  its  recognition  of  the  splen- 
did work  done  in  shaft  sinking,  on  be- 
half of  the  recipients  of  the  medals,  the 
shaft  crew  foremen,  shift  bosses,  and 
the  Walter  Fitch,  Jr.,  Co.  Mr.  Fitch 
also  extended  his  thanks  to  Mr.  Young 
for  his  personal  visit  to  the  district  and 
the  distribution  of  the  medals  to  the 
men.  The  medals  for  the  few  mem- 
bers of  the  shaft  crew  who  were  unable 
to  be  present  were  turned  over  to 
Superintendent  Johnson  for  distribution. 


Boston  Section,  A.I.M.E.,  Holds 
Seventy-Second  Meeting 

The  seventy-second  meeting  of  the 
Boston  Section,  A.I.M.E.,  was  held  at 
the  Engineers  Club,  Boston,  on  Jan.  9, 
1922,  being  preceded  by  the  usual  din- 
ner. Allen  H.  Rogers,  chairman  of  the 
committee  on  the  affiliation  of  Boston 
technical  and  engineering  societies, 
reported  that  the  details  of  the  plan 
were  still  being  worked  out,  and  will  be 
submitted  to  members   later. 

F  W.  Paine,  G.  W.  Metcalfe,  and 
Prof.  E.  E.  Bugbee  were  appointed  to 
serve  as  a  committee  to  prepare  nomina- 

w     u  officers  for  the  coming  year. 

W.  H.  Bassett,  technical  superin- 
tendent and  metallurgist  of  the  Amer- 
ican Brass  Co.,  gave  an  interesting  ac- 
count of  the  formation  of  the  Institute 
atm*  ^  'tS  incorPoration  into  the 
A.l.M.t.  as  the  Institute  of  Metals 
Division.     Robert  J.  Anderson,   metal- 


lurgist cf  the  U.  S.  Bureau  of  Mines, 
followed  with  an  interesting  illustrated 
talk  nil  "Aluminum  and  Its  Alloys." 
Mr.  Anderson  described  the  discovery 
and  history  of  aluminum,  its  develop- 
ment and  present  application  and  the 
peculiar  properties  of  its  alloys.  The 
last  speaker  of  the  evening  was  L.  H. 
Pomeroy,  of  Cleveland,  who  described 
the  application  of  the  aluminum  alloys 
to  the  automobile  industry. 


Columbia  Section,  A.I.M.E., 
Disapproves  Proposed  Re- 
vision of  Mining  Laws 

Columbia  Section,  A.I.M.E.,  had 
charge  of  the  noon  meeting  of  the 
Associated  Engineers  on  Dec.  28,  at 
Spokane,  Wash.,  with  D.  F.  Henderson, 
president  of  Associated  Engineers,  in 
the  chair.  After  the  routine  business  of 
Associated  Engineers,  the  meeting  was 
turned  over  to  Ivan  De  Lashmutt, 
chairman  of  Columbia  Section,  who 
called  on  several  members  to  respond 
to  the  subject  of  "Revision  of  the 
Mining  Laws."  Speakers  were  Rush  J. 
White,  Dean  Francis  A.  Thomson,  Sid- 
ney Norman  and  others.  None  favored 
the  proposed  revision  as  a  whole,  but  it 
was  admitted  that  some  changes  in  the 
present  law  are  desirable. 

Senator  Miles  Poindexter,  the  princi- 
pal guest,  stated  that  he  was  glad  to 
have  the  opinions  of  local  engineers 
and  mining  men  and  assured  those 
present  that  nothing  will  be  done  in 
Congress  without  the  advice  and  sup- 
port of  those  most  interested. 

At  the  evening  meeting,  following  a 
dinner,  the  election  of  officers  for  the 
coming  year  was  held.  Rush  J.  White 
was  elected  chairman;  Frank  M.  Smith, 
vice-chairman,  and  L.  K.  Armstrong, 
secretary-treasurer.  Mr.  White  ad- 
dressed the  meeting  briefly,  expressing 
his  desire  that  more  meetings  of  the 
section  be  held  outside  Spokane  in  the 
future,  and  he  also  spoke  of  the  interest 
of  mining  engineers  in  the  proposed  re- 
vision of  the  national  mining  law. 

The  subject  of  the  evening  was  the 
general  topic,  "The  Geology  of  the 
Northwest,  With  Special  Reference  to 
Economic  Possibilities."  O.  P.  Jenkins, 
associate  professor  of  economic  geology 
at  the  State  College  of  Washington, 
and  Virgil  Kirkham,  of  the  geological 
faculty  of  the  University  of  Idaho,  were 
the  speakers. 

Mining  Congress  Formed 
in  Durango 

The  Durango  Mining  Congress,  of 
Durango,  Mexico,  has  recently  been 
organized  for  the  purpose  of  collecting 
and  distributing  data  on  the  mining 
industries  in  the  State  of  Durango  and 
in  other  ways  be  of  assistance  to  those 
interested  in  mining  in  that  district. 
Ernest  Stein  is  secretary. 


Reciprocal  Agreement  on  Lead 

Between  United  States  and 

Canada  Sought 

At  a 

•  Id  on  Jan.  19,  the 
following  resolution  dealing  with  a 
phase  of  the  lead-mining  situation  was 
unanimously  carried: 

Whereas,  Senator  Poindexter  has 
initiated  an  effort  to  bring  about  a 
reciprocal  agreement  between  Canada 
and  the  United  States,  providing  that 
lead  bullion  derived  from  ores  shipped 
across  the  international  line,  either 
way,  may  be  returned  free  of  duty  to 
the  country  of  origin;  and 

Whereas,  Such  agreement  would  not 
in  any  way  interfere  with  the  lead 
schedules  provided  for  in  the  Fordney 
Tariff  bill  now  before  Congress  and  by 
which  import  duties  of  2Jc.  per  pound 
upon  lead  bullion  and  ljc.  per  pound 
upon  lead  in  ore  of  foreign  origin  are 
provided;  and 

Whereas,  Adoption  of  such  reciprocal 
agreement  with  Canada  would  provide 
alternative  smelting  outlets  for  ore 
from  districts  adjacent  to  the  interna- 
tional line  in  British  Columbia  and 
Washington,  thus  promising  more  un- 
interrupted development  and  greater 
prosperity  in  both;  Now,  therefore, 
be  it 

Resolved,  That  the  Northwest  Mining 
Association,  in  regular  weekly  meeting 
assembled,  this  nineteenth  day  of  Jan- 
uary, 1922,  heartily  indorses  and  com- 
mends the  action  of  Senator  Poindexter 
and  pledges  its  support  in  any  manner 
that  may  bring  about  such  reciprocal 
arrangement  by  legitimate  means.  It 
also  calls  upon  other  members  of  the 
Congressional  delegation  from  this 
state  [Washington]  to  support  the  ef- 
forts of  Senator  Poindexter,  and  sug- 
gests that  the  matter  be  immediately 
laid  before  public  organizations  in 
mining  districts  in  this  state  and  Brit- 
ish Columbia,  to  the  end  that  it  may 
receive  careful  consideration  on  both 
sides  of  the  international  line  and  such 
recommendations  as  may  seem  proper 
to  impress  the  desires  of  both  peoples 
upon  their  respective  governments;  and 
be   it  further 

Resolved,  That  the  officers  of  this  or- 
ganization be  and  hereby  are  directed 
to  send  copies  of  this  resolution  to  the 
Honorable  Mackenzie  King,  Premier  of 
Canada;  Senator  Poindexter;  the  chair- 
man of  the  Finance  Committee,  United 
States  Senate;  to  the  Chairman  of  the 
Ways  and  Means  Committee,  House  of 
Representatives;  to  members  of  the 
Congressional  delegations  from  North- 
western states  and  civic  bodies  in  the 
Kootenay  district  of  British  Columbia 
and  northern  part  of  the  State  of  Wash- 
ington, with  the  request  that  favorable 
action  be  taken. 
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i  olor.tdo  petroleum  Geologists 
Organiic 

The  Rocky  Mountain  Association  of 
Petroleum  Geologists  was  organised  in 
Denver   on    Jan.    26.     Mas    Ball    was 

president;   J.   If.   Dough, 
president,  and  C.  B.  Osborn.  Be 
treasurer.     Semi-monthly  meetings  will 
be   held    in    Denver,    the    next    meeting 

hednled  for  Feb.  ;'.  The  pro- 
gram includes  the  presentation  and  dis- 
cussion   of    papers    pertaining 

of  the  Rocky  Mountain  region. 


Committee  Chairmen  for  N.  W. 
Mining  Convention  Selected 
rmen  for  all  committees 
Northwest    Mining    Convention 
held    at    Spokane,    Wash.,   on    Feb.    14, 
have   been   appointed   by    the    trustees 
of  the  organization.    The  various  chair- 
men appointed  were  as  follows:     Pro- 
gram,  Frank    A.    Ross;    entertainment, 
Fred  Howe;  finance,  G.  B.  Dennis;  pub- 
licity. Major  R.  A.  Laird;  reception,  C. 
A.    Gram;    information,    J.    T.    Omo; 
mineral    exhibits.    R.    A.     Moore,    and 
transportation,  C.  H.  Goodsell. 


men  You  Should 

KNOW  ABOUT 


Bateman,  of  Cobalt,  Ont.,  was 
in  New  York  last  week. 

Glenn  I..  Allen  has  returned  to  War- 
ren, Ariz.,  from  Guadalupe,  Mexico. 

G.  M.  ( 'uhociiresses.  of  Humboldt, 
Ariz.,  was  recently  in  San  Francisco. 

R.  L.  Chase,  of  Denver,  is  in  Indian- 
apolis on  business  pertaining  to  mining 
interests. 

N.  M.  Bullock,  of  Rockdale,  Tex.,  has 
been  appointed  a  member  of  the  State 
Mining  Board  of  Texas  by  Governor 
Neff. 

Rush  T.  Sill,  of  the  firm  of  Sill  &  Sill, 
has  returned  from  examination  work  in 
Randsburg  and  the  Slate  Range,  in  Cali- 
fornia. 

A.  B.  Needham,  of  Harrisburg,  111., 
has  accepted  a  position  on  the  engineer- 
ing staff  of  the  Butte  &  Superior  Min- 
ing Co.,  Butte,  Mont. 

\.  T.  Thomson,  assistant  to  the  presi- 
dent of  the  Phelps  Dodge  Corporation, 
with  headquarters  in  New  York,  was  a 
lecent  visitor  at  Clifton,  Ariz. 

A.  (i.  Mackenzie,  of  Salt  Lake  City, 
was  in  New  York  last  week,  after  hav- 
ing attended  the  ore  freight  rate  hear- 
ings before  the  Interstate  Commerce 
Commission  in  Washington. 

J.  S.  Negru.  managing  editor  of 
n„ii  Metallurgical  Engineer- 
II  sail  for  Europe  on  Feb.  11  for 
a  six  months'  trip  through  Germany, 
France,  Belgium,  and  other  European 
countries.  The  purpose  of  the  trip  is  to 
study  industrial  and  economic  condi- 
tions and  observe  the  latest  advances 
in  science,  engineering,  and  technology. 


Rl  IBBRT    I      REES 

Colonel  Robert  I.  Rees  has  been 
named  by  the  President  as  assistant 
director  of  the  U.  S.  Veterans'  Bureau, 
in  charge  of  its  rehabilitation  division. 
Colonel  Rees  is  a  graduate  of  the  Michi- 
gan College  of  Mines.  He  was  a  dis- 
tinguished graduate  of  the  Army  School 
of  the  line  in  1913  and  of  the  Army  Staff 
College  in  1914.  He  served  as  a  cor- 
poral of  Company  B  of  the  Engineers' 
Battalion  during  the  Spanish- American 
War.  He  was  commissioned  as  second 
lieutenant  in  1899  and  served  through 
the  successive  ranks  of  lieutenant, 
captain,  major,  and  colonel,  and  on  July 
22,  1918,  was  appointed  temporary  briga- 
dier general.  Colonel  Rees  has  been 
awarded  the  D.  S.  M.  and  is  an  officer 
of  the  French  Legion  of  Honor.  He  is 
a  member  of  the  National  Research 
Council  and  and  active  member  of  the 
George  Washington  Post  No.  1,  Amer- 
ican Legion  of  the  District  of  Columbia. 
As  assistant  director  in  charge  of  re- 
habilitation, Colonel  Rees  will  have 
direct  supervision  of  the  rehabilitation 
of  more  than  104,000  disabled  veterans 
who  are  in  training,  both  in  private  and 
governmental  institutions.  He  will 
have  direct  charge  of  all  vocational 
schools  and  training  establishments,  and 
will  assume  the  responsibility  for  the 
rehabilitation  of  the  men  who  were  dis- 
abled in  the  World  War. 

George  A.  Stahl,  of  Denver  and  Crip- 
ple Creek,  has  been  elected  president  of 
the  Colorado  Metal  Mining  Association 
for  the  coming  year.  Other  officers 
named  by  the  board  were:  Jesse  F. 
McDonald,  of  Leadville,  first  vice-presi- 
dent;  R.  M.  Anderson,  of  Breckenridge, 
ice-president;  Bulkeley  Wells, 
of  Denver,  third  vice-president,  and 
M.  B.  Tomblin,  of  Denver,  secretary  and 
treasurer. 

George  E.  Collins,  of  Denver,  has  been 
re-elected  governor  of  the  Colorado 
chapter  of  the  American  Mining  Con- 
gress. Other  officers  re-elected  by  that 
body,  which  met  jointly  with  Colo- 
rado Metal  Mining  Association,  were: 
J.  F.  Welborn,  first  vice-president; 
Charles  A.  Chase,  second  vice-president, 
and  Ceorge  A.  Stahl,  third  vice-presi- 
dent. A.  M.  Collins  was  re-elected 
treasurer,  and  M.  B.  Tomblin,  secretary. 


F.  N.  llendelari,  manager  of  flic  Un- 
derwriters' Land  Co.,  was  elected  gov- 
ernor of  the  Tri-State  branch  of  the 
American  Mining  Congress  at  the  meet- 
ing of  the  organization  held  at  Picher, 
Okla.,  on  Jan.  13.  He  succeeds  Edgar  Z. 
Wallover,  Jr.,  of  the  Golden  Rod 
M.  &  S.  Co.  Directors  for  the 
organization  elected  included:  M.  F. 
Owen,  manager  of  the  Black  Eagle 
Mining  Co.;  C.  F.  Dike,  manager  of  the 
Montreal  Mining  Co.;  John  W.  Newton, 
manager  of  the  Commerce  Mining  & 
Royalty  Co.;  W.  T.  Landrum,  manager 
of  the  Cortez  Mining  Co.;  P.  W.  George. 
manager  of  the  Federal  S.  &  R.  Co.;  and 
C.  A.  Rice,  manager  of  the  Laclede  L. 
&  Z.  Co.,  The  organization  is  made  up 
exclusively  of  mine  operators. 

Mining  and  metallurgical  engineers 
visiting  New  York  City  last  week  in- 
cluded: \V.  V.  Ferrier,  Toronto,  Ont.; 
Charles  R.  Meissner,  Pittsburgh,  Pa.; 
Thomas  H.  Clagett,  Bluefield,  W.  Va.; 
Rudolph  Ericson,  Iron  River,  Mich.; 
Edwin  A.  McKanna,  Tampico,  Mexico; 
O.  N.  Scott,  Toronto,  Ont.;  W.  W. 
Weigal,  Rolla,  Mo.;  W.  S.  Hartman, 
Dayton,  Ohio;  C.  B.  Browning,  Britan- 
nia Beach,  B.  C;  H.  J.  Morgan,  Cleve- 
land, Ohio;  and  L.  F.  Tefft,  Wallace, 
Idaho. 


SOCIETY   MEETINGS 
ANNOUNCED 


=JJ 


The  Iron  and  Steel  Institute  will  hold 
its  annual  meeting  on  May  4  and  •">.  at 
the  House  of  the  Institution  of  Civil 
Engineers,  London. 

American  Ceramic  Society  will  hold  a 
convention  in  St.  Louis,  Mo.,  Feb.  27  to 
March  3  inclusive.  There  an 
divisions  in  the  society;  hence,  seven 
conventions  will  be  held  simultaneously. 
These  are  as  follows:  Ceramic  Art, 
White  Art,  Refractories,  Glass,  Enamel, 
Heavy  Clay  Products,  and  Terra  Cotta. 


Ralph  Muir.  formerly  a  prominent 
zinc  mine  owner  of  Joplin,  Mo.,  died  in 
San  Diego,  Cal.,  on  Jan.  17.  He  was 
born  in  Canada  seventy-nine  years  ago, 
and  had  made  his  home  in  San  Diego 
for  the  last  seven  years. 

George  R.  Comings,  an  assayer  at 
the  U.  S.  Assay  Office  in  New  York 
Cityr,  died  on  Jan.  17  at  his  home,  51 
Quincy  St.,  Brooklyn,  after  being  in  the 
Government  service  forty-eight  years. 
He  was  born  in  Cos  Cob,  Conn.,  on  June 
2,  1860,  received  his  education  in  New 
York  City  schools  and  obtained  a  de- 
gree in  chemistry  from  Cooper  Union. 
Mr.  Comings  entered  the  Assay  Office 
at  the  age  of  thirteen  and  worked  un- 
der Dr.  Torrey,  who  was  the  first 
assayer  in  the  history  of  the  office  and 
who  was  succeeded  by  his  son,  Herbert 
G.  Torrey,  Mr.  Comings  succeeding  the 
latter  on  Nov.  1,  1910. 
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Leading  Events 


The  Utah  Consolidated  Mining  Co.,  of  Bingham  Can- 
yon, Utah,  has  been  granted  a  new  trial  of  the  ape> 
in  which  the  decision  was  awarded  the  Utah  Apex  bom- 
pan]  . 

Iron-ore  operators  of  northern  Minnesota  have  opened 
their  fight  on  the  so-called  occupational  tax  law  pa 
by  the  last  Legislature.  The  State  Tax  Commission  has 
been  enjoined  from  examining  the  companies'  books 
until  the  constitutionality  of  the  law  has  been  judicially 
decided. 

The  mine  taxation  situation  in  California  is  to  be 
surveyed  by  a  committee  of  the  American  Mining  Con- 


aid  by  Arizona  operators  are  set  forth 
on  p.  222  of  this  issue. 

Reduction  of  ore  freight  rates  is  a  matter  now  being 
considered  by  the  Interstate  Commerce  Commission. 
Favorable  action  on  basic  commodities  is  likely  to  be 
obtained,  it  is  thought. 

Transfer  of  ownership  of  various  mining  properties 
is  reported.  The  East  Butte  Copper  Co.  has  acquired 
holdings  in  Colorado;  the  McCracken  silver  mine,  in  Ari- 
zona, has  been  sold;  the  United  Eastern  directors  have 
bought  the  control  of  a  Mexican  silver  property.  Coni- 
agas,  at  Cobalt,  has  taken  an  option  on  the  Ruby. 


Decision  in  Hollinger's  Suit. 
Delayed 

Judgment    Reserved    for    Three   Weeks 

in    Case    Against    Northern 

Canada  Power  Co. 

Judgment  has  been  reserved  for 
three  weeks  in  the  case  of  the  Hollinger 
Consolidated  Gold  Mines  against  the 
Northern  Canada  Power  Co.  The  action 
brought  was  for  damages  of  over  $2,- 
000,000  for  failure  to  supply  the  full 
requirements  of  the  Hollinger  company 
according  to  the  terms  of  the  power 
contract,  which  gave  the  Hollinger  first 
call  on  power.  The  power  company 
claimed  that  the  contract  was  with  the 
original  Hollinger,  before  the  amalga- 
mation with  the  Miller  Middleton  and 
the  Acme. 

Hollinger  at  present  is  treating  4,000 
tons  a  day  and  using  8,000  hp.  The 
power  required  during  1922  will  prob- 
ably increase  to  10,000  hp.  During  the 
course  of  the  trial  it  was  brought  out 
that  the  ultimate  aim  of  the  directors 
is  from  7,000  to  8,000  tons-daily  ca- 
pacity. 

The  company  has  declared  the  regu- 
lar four-weekly  dividend  of  1  per  cent, 
payable  Jan.  28.  Hollinger  directors 
have  an  option  on  the  Murray  prop- 
erties, near  Elbow  Lake,  in  northern 
Manitoba,  and  are  taking  in  large 
amounts  of  supplies.  An  option  on 
claims  in  West  Shining  Tree,  held  by 
the  same  interests,   has  been   dropped. 


Colorado  Smelting  Situation 
Being  Studied 

Edgar  Newhouse,  chairman  of  the 
board  of  directors  of  the  American 
Smelting  &  Refining  Co.,  was  in  Denver 
during  the  annual  meeting  of  the  Col- 
orado Metal  Mining  Association  and 
was i  m  conference  with  a  committee 
ot  that  organization  regarding  smelt- 
ing conditions  in  Colorado.  Important 
changes  are  expected  as  a  result  of 
the  conference. 


Rand  Strike  Continues 


Johannesburg,  Jan.  27. — The  confer- 
ence between  mine  owners  and  repre- 
sentatives of  the  unions  was  broken  up 
without   achieving  any  result. 


Wallaroo  &  Moonta  To  Suspend 


Adelaide,  Jan.  23 — Announcement  is 
made  that  the  Wallaroo  &  Moonta  Min- 
ing &  Smelting  Co.,  of  South  Australia, 
is  suspending  operations  owing  to  the 
continued  depression  of  the  copper 
market. 


Utah  Consolidated  Gets  New  Trial 

The  Utah  Consolidated  Mining  Co., 
of  Bingham  Canyon,  Utah,  has  been 
granted  a  new  trial  in  its  litigation 
with  the  Utah  Apex  Mining  Co.  over 
ore  claimed  by  both  companies,  and  ad- 
judged to  belong  to  the  Utah  Apex  by 
the  United  States  District  Court  of  Salt 
Lake  City,  which  ordered  the  Utah  Con- 
solidated to  pay  damages  of  over  $1,- 
000,000.  In  granting  the  motion  of  the 
Utah  Consolidated  for  a  rehearing  of 
the  case  before  the  Circuit  Court  of 
Appeals,  Judge  Johnson,  of  the  Utah 
court,  fixed  the  bond  of  the  Utah  Con- 
solidated at  $1,300,000  to  act  as  a  su- 
persedeas bond  and  as  a  bond  for  costs 
and  damages  on  appeal. 

The  Utah  Consolidated  opened  and 
mined  a  large  tonnage  of  ore  beneath 
the  holdings  of  the  Utah  Apex,  which 
it  claimed  according  to  apex  rights  as 
making  in  the  Highland  Boy  limestone, 
the  ore-bearing  formation  of  the  Con- 
solidated. The  Utah  Apex  claimed  the 
ore  on  the  ground  that  it  had  its  occur- 
rence in  connection  with  the  Utah  Apex 
fissure  system;  and  this  claim  was  up- 
held by  the  Utah  court  after  much 
interesting  expert  testimony  had  been 
offered  bv  both  sides. 


Occupational  Tax  Fight  Now  On 
in  Minnesota 

Iron-Mining   Companies  Get   Order   Re- 
straining   Tax    Commission    From 
Examining  Books 

Active  steps  have  been  taken  by  the 
iron-mining  companies  of  northern 
Minnesota  to  test  the  constitutionality 
of  the  new  occupational  tax  on  iron- 
ore  operation  which  became  a  law  April 
11,  1921.  The  Oliver  Iron  Mining  Co., 
a  subsidiary  of  the  United  States  Steel 
Corporation,  and  thirty  independents 
secured  a  temporary  order  in  the  United 
States  District  Court  at  Duluth  on  Jan. 
24,  enjoining  officials  of  the  state  from 
proceeding  with  the  collection  of  this 
tax.  In  the  petition  of  the  plaintiffs 
the  constitutionality  of  the  law  is  ques- 
tioned in  a  number  of  its  vital  phases. 

Two  days  later,  at  a  preliminary 
hearing  in  Duluth,  Judge  Page  Morris 
granted  an  order  restraining  the  state 
from  examining  the  companies'  books 
holding  that  the  companies  would  suffer 
an  irreparable  loss  if  the  state  were 
allowed  to  examine  the  books  and  the 
law  were  later  held  unconstitutional. 
A  hearing  on  the  interlocutory  injunc- 
tion will  be  held  in  Federal  court  at 
St.  Paul  about  March  1,  before  three 
Federal  judges,  who  are  to  be  desig- 
nated later. 

The  law  provides  that  all  iron-ore 
operators  shall  pay  to  the  state  an 
occupational  tax  of  6  per  cent  of  the 
valuation  of  all  ores  mined,  in  addi- 
tion to  all  other  taxes.  The  state  tax 
commission  has  recently  sent  to  the 
mining  companies  blank  forms  calling 
for  data  from  which  the  first  taxes 
under  the  new  law  were  to  be  com- 
puted, and  it  was  for  that  reason  that 
proceedings  were  instituted  at  this 
time. 

The  petitioners  assert  that  the  tax 
is  a  property  tax.  The  state  laws 
already  place  a  general  ad  valorem  tax 
on  all  ores  mined  or  unmined.  It 
is   claimed  that  the  new  law  places  a 
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mined  in  any  one 

as    daring    the    year    that 

the  ground  it   is  subject 

ilaintiffs  assert 

•    ■      denied   equal 

the  laws  provided  by  the 

Federal  Constitution  and  that  the  state 

Constitution  is  violated  wherein  it 

tzes   must    be   uniform   upon   the 
f  subjects. 

sorted   that   the   tax 
is  on  one  article  of  interstate  commerce 
•it    of   the    01 
the  State  of  Minnesota  I 
for    that    reason    unconstitutional,    as 
Congress  alone  has  the  right  t 
ommerce. 
If  the   tax  is  an  occupational   tax,   it 
is    claimed,    it    violates    the    pi 
allowing   equal   protection,   by   singling 
out  one  industry.     The  state  la 
r.ot  permit  taxes  on  occupations,  it  is 
said.     If  it  is  an  income  tax,  they   say, 
then  it  is  also  unconstitutional,  for  the 
state  statutes  do  not  sanction  a  tax  on 
incomes. 


Colorado  Operators  Will  Cut 

Wages  Again 

No    Reduction    at    Cripple   Creek — 

Notice  Filed  With  Industrial 

Commission 

Notice  has  been  filed  with  the  Col- 
orado Industrial  Commission  by  the 
principal  metal-mine  operators  of 
Telluride,  Leadville,  Aspen,  and  other 
districts  in  the  state,  that,  effective 
March  1 ,  there  will  be  a  wage  reduction 
of  50c.  per  shift  for  all  surface  and 
underground  employees.  It  is  under- 
stood that  operators  at  Cripple  Creek 
will  make  no  reduction  at  this  time,  as 
the  scale  for  this  camp  is  already  25c. 
below  that  paid  in  other  districts.  The 
reduction  will  make  a  $3.50  minimum 
applying  to  muckers,  trammers,  and 
surface  men.  Under  the  new  scale 
machine  men  will  receive  $4  to  $4.25. 


Testimony  in  Star  Injunction  Case 
Continued 

Presentation  of  evidence  by  the 
plaintiffs  in  the  injunction  proceedings 
brought  by  Eugene  R.  Day  and  Sarah 
E.  Smith,  to  restrain  the  Hecla  Mining 
Co.,  of  Wallace,  Idaho,  from  joining 
with  the  Bunker  Hill  &  Sullivan  Mining 
&  Concentrating  Co.  in  acquiring  a  joint 
interest  in  the  Star  Mining  Co..  at  Mul- 
lan,  Idaho,  continued  last  week  at 
Spokane.  Part  of  the  time  was  taken 
ur  by  arguments  of  counsel  for  both 
sides  as  to  the  admissibility  of  evidence 
tending  to  show  the  Star  property  as 
worthless  to  the  Hecla  company  on  the 
lines  of  the  proposed  deal.  The  court 
decided  that  such  evidence  should  be 
largely  eliminated.  There  was  further 
argument  as  to  whether  the  Hecla 
directors'  action  in  acquiring  a  half 
interest  in  the  Sullivan  Mining  Co.  was 
ultra  vires.  No  decision  had  been  given 
as  to  this  up  to  the  time  of  writing.  The 
Sullivan  Mining  Co.  was  organized  by 
the  Hecla  and  the  Bunker  Hill  &  Sul- 
livan companies  for  the  joint  operation 
of  the  Star  mine. 


Conditions  Improving  in  Arizona 
Copper  Camps 

Little    Activity    Yet,   but    Preparations 

\re  Under  Way— Old  Dominion 

To  Resume 

Optimism     prevails     in    the    copper 

camps  of  Arizona,  though  warnings  are 
given  that  unskilled  labor  will  not  be 
moiled  from  outside  for  some  time. 
President  James  S.  Douglas  of  the 
United  Verde  Extension  has  announced 
that  his  company  will  resume  produc- 
tion at  the  Clemenceau  smelter  about 
March  1.  though  with  a  relatively  small 
output  and  employing  about  500  men 
at  mine  and  works.  He  hopes  to  se- 
.in-o  added  economy  by  shipping  bul- 
lion via  Los  Angeles  and  Panama. 
United  Verde  within  a  few  days  will 
start  a  steam  shovel  at  work  toward 
the  old  glory  hole,  above  the  mine,  but 
there  is  no  intimation  as  to  when  mine 
and  smelter  operation  will  be  resumed. 
About  150  men  are  to  be  employed.  In 
addition,  contracts  are  to  be  given  at 
once  for  the  erection  of  a  million-dollar 
crushing  plant  that  is  to  be  completed 
by  August. 

Old  Dominion,  at  Globe,  is  to  start 
a  furnace  some  time  in  March,  accord- 
ing to  the  general  manager,  W.  G. 
McBride.  He  says  that  much  work  is 
to  be  done  underground,  in  repairs  and 
in  preparing  stopes  for  ore  production. 
Then  the  ore  bins  will  be  filled  before 
the  first  furnace  is  blown  in.  Mr.  Mc- 
Bride also  says  that  this  district  has 
no  surplus  of  skilled  men,  though 
rather  too  many  of  the  unskilled  are 
already  on  hand.  Old  Dominion  was 
producing  at  the  rate  of  2,000.000  lb. 
of  copper  a  month  at  the  time  of  clos- 
ing last  spring,  but  is  not  expected  to 
get  back  to  this  for  several  months. 

At  Douglas,  several  hundred  men  are 
employed  on  repairs  to  the  Copper 
Queen  smelter,  with  sixty  days'  work 
ahead.  A  new  roof  is  being  put  on  the 
smelter  building,  the  reverberatory  and 
roaster  stack  is  being  repaired,  and  the 
blast  furnaces  are  being  put  in  condi- 
tion for  operation.  Few  are  being  em- 
ployed save  skilled  men,  and  these  from 
the  old  force.  General  Manager  Hodg- 
son is  moving  headquarters  of  opera- 
tions for  the  Arizona  Copper  mines 
from  Clifton  to  Morenci.  From  that 
district  comes  word  only  of  improve- 
ments to  be  made,  which  are  to  cost 
millions  of  dollars  and  to  take  many 
months  for  completion.  Recently  it 
was  announced  that  operations  are  to 
be  resumed  at  the  Iron  Cap  and  Su- 
perior &  Boston  properties  at  Globe. 


East    Butte  Acquires  Property 
At  Silver  Plume,  Col. 

Takes  Over  Seven-Thirty,  Dives-Pelican 

and    Diamond   Tunnel  —  Will   Build 

100-Ton  Flotation  Plant 

NF< tiations  which  have  been  pend- 
ing for  some  time  were  recently  con- 
summated whereby  the  East  Butte 
Copper  Co.,  of  Montana,  takes  over  the 
Dives-Pelican,  Seven-Thirty,  and  Dia- 
mond Tunnel  properties,  which  include 
a  group  of  over  sixty  claims,  all 
within  a  mile  of  Silver  Plume,  Col. 
Workmen  are  dismantling  the  old 
Neshotah  mill,  which  will  be  replaced 
with  a  400-ton  flotation  plant.  The  prop- 
erties contain  more  than  twenty  miles 
of  underground  workings,  and  a  large 
part  of  the  tonnage  for  the  mill  will 
come  from  dump  rock  and  stope  fillings. 
A  large  force  will  at  once  be  employed 
in  clearing  out  and  retimbering  the 
old  drifts  and  opening  up  undeveloped 
territory. 

It  is  said  that  the  purchase  price  is 
a  little  under  $500,000,  the  first  pay- 
ment, one  of  5  per  cent,  being  less  than 
$25,000.  It  is  also  reported  that  the 
company  can  drop  the  project  at  any 
time,  so  that  the  arrangement  is  prac- 
tically as  if  it  had  taken  the  properties 
under  option.  Enough  ore  is  said  to 
be  already  in  sight  to  pay  the  purchase 
price. 


Oregon  Opposes  Mining  Law 
Revision  Bill 

The  provisions  of  the  Arentz  mine 
law  revision  bill  have  been  made  the 
object  of  a  protest  to  Congress  by  the 
Oregon  Legislature.  Particular  objec- 
tion is  made  to  placing  a  limit  on  the 
time  in  which  mining  claims  may  be 
patented.  The  Legislature  holds  that 
the  proposed  revision  would  retard  the 
development  of  mining  resources. 


Santa  Fe  Announces  Cut  on 
Small  Shipments 

The  Santa  Fe  railway  company  has 
announced  a  freight  rate  cut  on  less- 
than-carload  ore  shipments  to  130  per 
cent  of  the  carload  rate. 


Would  Exempt  Diamond-Drill 
Explorations  From  Taxes 

Bill  To  Be  Presented  in  Michigan  Legis- 
lature— Present    Method    Checks 
Development 

A  bill  will  be  drawn  up  for  presenta- 
tion to  the  Michigan  Legislature  to 
exempt  diamond-drill  explorations  from 
taxation  for  a  period  of  five  to  ten 
years.  There  is  some  talk  of  a  special 
session,  and  it  is  held  that  the  proposed 
measure  will  be  presented  then.  It 
will  be  introduced  by  Representative 
P.  H.  O'Brien,  of  Iron  River.  He  has 
written  Governor  Groesbeck  in  part  as 
follows  concerning  his  bill: 

"There  was  a  time  in  my  own  dis- 
trict when  six  or  seven  diamond-drill 
corporations  were  exploring  for  iron 
ore.  Now  there  are  none,  because  as 
soon  as  the  drill  records  a  deposit  of 
ore,  the  property  is  placed  upon  the 
assessment  roll.  The  result  has  been 
that  mining  companies  have  discontin- 
ued diamond-drill  exploring,  and  the 
country  has  remained  undeveloped.  My 
suggestion  is  to  exempt  all  diamond- 
drill  explorations  for  a  period  of  five 
to  ten  years,  and  then,  if  properties  are 
not  developed,  to  place  them  on  the 
tax  roll.  Thus  diamond-drill  explora- 
tions would  be  encouraged  throughout 
the  entire  upper  peninsula,  with  a  re- 
sulting benefit  to  the  entire  country." 
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Arizona  Commission  To  Prosecute 
Delinquent  Corporations 

After  .lclilirratii.il  on  the  subject  for 
many  months,  the  Arizona  Cor]  - 
Commission  is  about  to  start  action 
against  Arizona  corporations  that  have 
failed  to  observe  the  requirements  of 
state  laws  with  respect  to  the  filing 
of  annual  reports,  with  accompanying 
fees.  About  1,000  corporations  are  de- 
linquent, involving  an  apparent  loss  to 
the  suite  of  about  $2,000,000. 


Cold  Rush  Id  KIIiow    Lake,   Man.. 

Under  Way 

A    rash   t"   the  Elbow   Lake  district    in 
northern  Manitoba,  where  gold   > 

covered  last  May,  is  in  progrei 

original    discovery     was     made    by     the 
.Murray  brothers,  who  sold  an  opt 

ms  to  the  Bollinger  Consoli- 
dated (iold  Mims,  Ltd.,  of  Porcupine, 
Ont.  This  company  examined  the 
claims  during  the  summer  and  began 
work  in  October  and  now  has  an  engi- 


is  also  c  ad  from  Mile 

56    on    Hi,     Hut  :    north- 

the  claims.     It   i 

trench<  irebody, 

ft.  long  and  the  othl  r  60 
both  showing  values  all   the  way.     The 
gold  is  coarse.  Clain 

Coarse   gold    was   first  found   in   this 
region   at  Copper    I 

bow  Lake,  by  J.   P.  Gordon   in 
1919.     The   Gordon   claims    hav< 
been  diamond  drilled. 


News  From  Washington 


By   PAUL  WOOTON 
Special  Correspondent 


Ore  Freight  Rate  Reductions 
Thought  Likely 
Change  Would  Benefit  Basic  Commodi- 
ties —  Producers'  Representatives 
Heard  by  Interstate  Commerce 
Commission 
That  railroad  rates  on  iron  ore 
should  be  reduced  materially  has  been 
the  contention  of  many  witnesses  ap- 
pearing before  the  Interstate  Commerce 
Commission  during  the  consideration  of 
the  case  which  involves  a  review  of 
the  rate  structure  of  the  entire  country. 
P.  S.  Sprague  appeared  for  the  Lake 
Superior  Iron  Ore  Association.  .His 
argument  dealt  chiefly  with  the  rates 
from  the  mines  to  the  upper  Lake  ports, 
but  the  need  for  the  reduction  also 
applies  between  the  Alabama  mines 
and  Southern  furnaces.  Closely  linked 
with  this  demand  has  been  the  insist- 
ence that  the  rates  on  pig  iron  must 
be  reduced  before  any  material  reduc- 
tion in  the  cost  of  steel  can  be  effected. 
The  present  rate  on  pig  iron  was  de- 
clared by  some  witnesses  to  be  throt- 
tling the  whole  foundry   industry. 

Judging    from    questions    asked    and 
the  general  attitude  of  the  commission, 
it  is  probable  that  rates  will  be  reduced 
on  basic   commodities,   pai-ticularly    on 
low-class  freight.     It  is  evident,   how- 
ever, that  the  commission  is  going  to 
be  absolutely  sure  that  the  transporta- 
tion machine  is  not  impaired  by  these 
reductions.     The  members  of  the  com- 
mission are  calling  in  each  instance  for 
facts  and   figures,   and  apparently  are 
not  convinced  that  a  general  reduction 
m  rates   will   mean   increased    revenue 
through  an  increased   volume  of  busi- 
ness.    They    are    determined   to    know 
just  how  the   revenue    of  the   carriers 
will  be  affected  by  each  specific  reduc- 
tion demanded.     Witnesses   frequently 
are  asked  if  they  prefer  low  rates  to  an 
assurance  of  service. 

Practically  all  witnesses  agree  that 
coal  should  be  favored  in  rate  reduc- 
tions. The  general  opinion  seems  to  be 
that  coal  rates  at  least  should  be  re- 
lieved of  the  1920  increases.  In  that 
connection,  it  is  pointed  out  that  iron- 
ore  rates  have  not  been  increased  to 
the  same  relative  extent  as  have  the 


rates  on  coal.  No  one  predicts  that 
reductions  will  be  made  prior  to  April  1. 
A  reduction  in  the  rate  on  metallic 
ores  was  urged  by  A.  G.  Mackenzie, 
secretary  of  the  Utah  chapter  of  the 
American  Mining  Congress.  He  also 
asked  that  there  be  a  reduction  in  the 
rate  on  bullion  from  the  West  to  New 
York.  High  freight  rates,  he  said,  are 
causing  great  waste,  in  that  only  the 
higher-grade  ores  can  be  shipped. 


Committee  Favors  Duty  on  Tin 
As  Protective  Measure 
Domestic  Smelting  and  Refining  an  In- 
fant   Industry — Financial  Juggling 
Abroad  a  Factor  Considered 

Though  no  final  decision  has  been 
reached  by  the  Finance  Committee,  it  is 
understood  that  it  is  favorably  in- 
clined to  a  duty  on  tin  in  bars,  blocks, 
pigs,  or  in  granulated  form.  The  com- 
mittee apparently  is  convinced  that  a 
duty  is  necessary  to  the  maintenance  of 
the  domestic  tin  smelting  and  refining 
industry.  Another  important  feature  is 
the  fact  that  a  duty  on  tin  would  be  a 
large  revenue  producer. 

Reliable  information  in  the  hands  of 
the  Finance  Committee  indicates  that 
the  several  plants  in  this  country  which 
have  attempted  the  smelting  and  refin- 
ing of  tin  have  operated  at  a  loss. 
As  the  industry  dates  only  from  1916, 
it  falls  clearly  within  the  infant  in- 
dustry class.  It  has  been  established 
to  the  apparent  satisfaction  of  the 
committee  that  costs  abroad  are  lower. 
A  specific  duty  of  4c.  has  been  asked  by 
the  smelting  interests  to  enable  them 
to  compete  on  equal  terms  in  the 
refining  of  Bolivian  ores.  An  argument 
to  which  weight  is  attached  is  that  such 
a  duty  would  enable  American  refiners 
to  purchase  Chinese  ores,  thereby  mak- 
ing for  the  development  of  a  new  source 
of  supply. 

Another  factor  evidently  influencing 
the  Finance  Committee  is  the  financial 
juggling  of  tin  which  takes  place  in  the 
London  and  Straits  Settlements  mar- 
kets. The  existence  of  an  American  in- 
dustry established  on  a  stable  basis 
would  tend  to  stabilize  prices. 


Ford's  Offer  for  Muscle  Shoals 
Ready  for  Congress 
Will   Benefit   Public  Greatly,  Say   Pro- 
ponents— Means  Subsidizing  Private 
Enterprise,    According   to 
Those  Opposed 

Henry  Ford's  offer  for  the  Muscle 
Shoals  water-power  project  and  the 
Government  nitrate  plants  near  by  has 
been  duly  signed  by  Mr.  Ford  and  is 
now  before  the  President.  The  offer 
is  to  be  formally  transmitted  to  Con- 
gress, along  with  the  comment  of  the 
Secretary  of  War,  in  the  near  future. 

A  clash  of  major  proportions  is  cer- 
tain to  mark  the  legislative  course  of 
this  proposition.  It  is  being  fought  on 
the  one  hand  by  those  who  claim  that 
private  enterprise  will  be  receiving  the 
equivalent  of  a  subsidy  from  the  pub- 
lic treasury.  The  proponents  of  the 
Ford  proposal  argue  that  it  presents  the 
alternatives  of  accepting  this  offer  or 
of  writing  off  an  investment  of  $105,- 
000,000.  In  addition,  they  contend,  the 
acceptance  of  the  offer  assures  great 
public  benefit  in  that  it  will  utilize  a 
resource  now  going  to  waste  and  will 
provide  for  the  fixation  of  atmospheric- 
nitrogen — a  necessary  step  for  the  na- 
tional defence.  In  addition,  there  is  the 
important  matter  of  introducing  a  pow- 
erful competitor  to  the  existing  fer- 
tilizer interests  and  the  assurance  of 
the  development  of  the  extensive  bauxite 
deposits  in  the  states  of  the  central  and 
eastern  South. 


Patent  Office  Relief  Bill 
Passes  House 

Despite  the  opposition  of  such  in- 
fluential members  as  majority  leader 
Mondell  and  Chairman  Madden  of  the 
Appropriations  Committee,  the  House 
has  passed  without  amendment  the 
Patent  Office  relief  bill  by  the  over- 
whelming vote  of  305  to  44.  The  Sen- 
ate Committee  on  Patents  expects  to 
consider  the  bill  immediately,  and  it 
is  known  that  a  majority  of  the  com- 
mittee favors  the  reporting  of  the  bill 
to  the  Senate  on  the  earliest  possible 
date. 
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News  by  Mining  Districts 


London  Letter 
Labor's    Attitude   Causing    Comment— 

K.ilcurli  Mine's  Record  Good — t  »n- 

Bolidated    Mine  Selection   Ma] 

Pass   Dividend 

Bi  W    A.  DoMAN 

London.  Jan.  10.— In  mining  circles 
of  labor  has  formed  the 
pic  of  discussion  for  the  las: 
week,  and,  in  fact,  is  the  main  topic  at 
the  moment.  Whether  one  turns  to 
South  Africa.  Australia,  or  West  Africa. 
seems  uppermost.  In  Aus- 
>f  course,  the  demands  of  the 
workers'  unions,  with  the  helplessness 
of  the  authorities,  have  reacted  with 
boomerang  effect  upon  the  Broken  Hill 
Proprietary  Co.,  so  far  as  its  steel 
works  at  Newcastle  are  concerned,  and 
the  Barrier  Range  mines  are  also 
affected.  Most  prominent,  however,  now 
is  the  strike  of  white  miners  in  the 
Transvaal,  both  on  the  coal  and  gold 
mines.  Wage  reductions  are  the  root 
cause,  the  men  apparently  refusing  to 
face  the  economic  facts,  and  demand- 
ing virtually  the  same  pay  as  when  the 
gold  premium  was  high. 

The  initial  mistake  was  made  in  al- 
lowing the  miners  a  share  in  the  pre- 
mium when  it  was  first  obtainable,  or, 
at  any  rate,  without  making  it  clear 
that  a  fall  in  the  premium  would  mean 
the  wiping  out  of  the  advances  con- 
ceded. According  to  the  latest  news, 
matters  have  now  come  to  such  a  pass 
that  the  Chamber  of  Mines  is  even  will- 
ing for  the  natives  to  be  repatriated 
and  the  mines  to  be  closed  down  rather 
than  to  be  continually  at  the  mercy  of 
the  unions,  which  threaten  to  dislocate 
the  industry  unless  their  demands  are 
granted.  The  selling  price  of  the  gold 
before  the  premium  was  obtainable  was 
85s.  per  oz.  For  December  last,  the 
output  is  calculated  to  fetch  93s.  9d,  or 
only  8s.  9d.  above  normal.  To  the  bulk 
of  the  mines,  this  meager  advance 
does  not  provide  sufficient  margin  to 
allow  profitable  working  to  be  carried 
on. 

The  old  Kalgurli  mine  has  done  re- 
markably well  by  its  shareholders.  It 
has  earned  a  profit  right  up  to  the  very 
end.  In  November,  the  mine  and  the 
plant  were  disposed  of  to  the  Oroya 
Links  for  £20,000,  and  on  the  capital 
of  £120,000  it  is  expected  that  the  share- 
holders will  receive  almost  £1  a  share. 
The  company  entered  the  dividend  list 
in  1901,  and  has  not  once  been  a  de- 
faulter. The  total  distributed  to  date, 
apart  from  what  may  come  in  the 
liquidation,  exceeds  £1,705,000. 

A  rumor  is  current,  and  I  give  it  with 
all  reserve,  that  the  Consolidated  Mines 
Selection  will  not  pay  a  dividend  for 
the  past  twelve  months.  Whether  this 
story  is  put  out  for  speculative  pur- 
or  whether  it  is  a  ballon  d'essai, 
is  not  clear,  but  when  the  circumstances 
are  considered,  it  may  contain  a  shred 


The  company  is  inter- 
ested in  the  Southwest  Africa  diamond 
industry,  and  no  income  is  at  present 
being  derived,  or  seems  likely  to  be  de- 
considerable  time,  from  that 
source,  owing  to  the  depression  in  the 
diamond  trade.  The  Brakpan  and 
Springs  mines  have  made  reduced  dis- 
tributions, and   it   is  not  unlikely   that 

npany  has  been  called  upon — 
always,  of  course,  with  its  associates, 
for    the    Consolidated    Mines    Selection 

rs  are  too  astute  to  shoulder 
such  heavy  burdens  alone — to  give  sub- 
stantial assistance  to  some  of  its  sub- 
sidiaries, especially  the  West  Springs. 
Financial  undertakings  have  their  ups 
and  downs,  and  Walter  McDermott  has 

ent  annual  meetings  of  share- 
holders of  the  Consolidated  Mines 
Selection  plainly  hinted  that  dividends 
could  not  be  expected  to  continue  on 
such  a  generous  scale. 


Johannesburg  Letter 

Strike  at  Crown  Mines  Causes  Drop  in 

November  Gold  Output — Diamond 

Situation   Reviewed 

By  John  Watson 

Johannesburg,  Dec.  20 — A  fire  on  the 
8th  level  of  the  Ferreira  Deep  on  Dec. 
s  resulted  in  the  fatal  gassing  of  one 
man.  While  efforts  were  being  made 
to  extinguish  the  fire,  a  fall  of  rock 
occurred  at  the  7th  level  station,  catch- 
ing five  timbermen  and  ultimately 
causing  their  death. 

The  Transvaal  gold  output  for  No- 
vember was  declared  on  Dec.  10  as 
704,236  fine  ounces.  Compared  with 
October  this  shows  a  decrease  of  3,589 
oz.  The  chief  factor  causing  the  de- 
creased output  has  been  the  strike  at 
the  Crown  Mines,  whose  decrease  of 
4,098  fine  ounces  is  the  largest  on  the 
list.  The  East  Rand  Proprietary  Mines 
shows  a  drop  of  3,027  oz.  The  largest 
producer  for  the  month  was  Govern- 
ment Cold  Mining  Areas  (State  mines) 
with  a  total  of  62,726  fine  ounces,  this 
being  an  increase  of  2,709  over  the 
October  figure. 

At  the  annual  meeting  of  the  De 
Beers  company,  held  at  Kimberley  on 
Dec.  9,  the  chairman,  Sir  David  Harris, 
reviewed  the  operations  of  the  year 
ended  June  30  last,  which  had  been  a 
critical  and  trying  one  for  the  diamond 
industry'-  Large  quantities  of  Russian 
brilliants  had  been  thrown  on  the 
world's  market  by  the  Soviet  govern- 
ment and  others,  and  these  had  been 
sold  for  cash  to  American  and  other 
countries,  at  about  half  the  ruling  rates 
for  South  African  diamonds.  During 
the  last  two  years  the  De  Beers  com- 
pany had  paid  over  £2,000.000  in  taxes. 
The  company  has  decided  to  cease  all 
operations  except  town-lighting,  trams 
and  pumping,  which  will  affect  650 
men. 


AUSTRALIA 

Queensland 

Hampden-Cloncurry  Mining  on  Limited 

Scale — New    Guinea    Company    To 

Ship    Ore    to    Australian 

Smelters 

<,.adent 

Brisbane,  Dec.  14 — Two  of  the  three 
large  copper  companies  in  the  Clon- 
curry  district,  the  Hampden-Cloncurry 
and  the  Mount  Cuthbert,  have  just 
issued  statements  showing  their  re- 
spective positions.  Neither  did  any 
smelting  in  1921,  because  it  was  im- 
possible for  them  to  do  so  profitably 
with  wages  and  other  costs  as  high  and 
the  price  of  copper  as  low  as  it  has  been 
during  the  period. 

The  directors  of  the  Hampden  com- 
pany say  that  substantial  reductions  in 
wages,  railway  freights,  and  in  the  cost 
of  general  supplies  are  necessary  before 
any  resumption  is  economically  possi- 
ble. This  company  has  done  well  in  the 
past.  There  is  still  a  surplus  of  liquid 
assets  over  liabilities  amounting  to 
£88,700.  During  the  time  the  smelters 
have  been  idle,  1,000  tons  of  ore  has 
been  drawn  from  the  Duchess  mine,  and 
the  management  suggests  that  mining 
on  a  limited  scale,  100  tons  of  ore  per 
day,  shall  be  resumed  at  two  of  the 
company's  mines,  and  the  ore  dumped 
on  the  surface,  to  assist  the  position 
when  smelting  is  resumed.  This  work 
has  already  been  started,  and  forty 
men  are  engaged  on  it. 

The  manager  of  the  Hampden-Clon- 
curry Mines,  Ltd.,  is  also  the  manager 
for  the  New  Guinea  Copper  Mines,  Ltd., 
and  he  has  recently,  after  a  visit  to  the 
properties  of  the  latter  company, 
brought  news  to  Queensland  regarding 
its  operations  and  the  bearing  of 
these  operations  on  copper  mining  in 
this  state.  The  Debuna  and  Laloki 
mines,  held  by  the  Papuan  company, 
are  now  ready  to  produce  ore,  and  satis- 
factory arrangements  have  been  made 
for  the  working  of  the  mines  by  native 
labor.  About  £250,000  has  been  spent 
in  developing  the  mines  and  in  building 
a  railway,  jetties  and  other  necessary 
equipment.  The  proved  ore  reserves  of 
the  two  properties  are  given  by  Mr. 
Huntley  as  235,000  tons  of  ore  averag- 
ing roughly  41  per  cent  of  copper  and 
2i  dwt.  of  gold  per  ton.  It  has  been  de- 
cided not  to  erect  smelters  in  New 
Guinea,  but  to  ship  the  ore  to  the  main- 
land after  it  has  been  treated  locally 
in  such  a  way  as  to  prevent  the  liability 
to  firing  in  transit.  As  it  is  highly 
basic,  it  is  believed  that  a  ready  market 
will  be  found  for  it  by  companies  that 
have  siliceous  ores  awaiting  a  suitable 
fluxing  material.  In  addition,  the  40 
per  cent  sulphur  content  has  a  consider- 
able commercial  value.  The  company 
itself  owns  the  Mount  Chalmers  mine, 
in  Queensland,  and  it  should  be  able  to 
utilize  that  property  to  advantage  by 
the  use  of  ore  from  Laloki. 


February   1,   L922 


E  NOI  N  El  RIN  <;     a  N  D     Minis  G     .1  0  U  k  N  \  1 


221 


<  \\  \i>  \ 

itritisii  Columbia 

Suit    Over   Engineer   .Mine  To   B«"   Ap- 
pealed— Operations   at    I'remier, 
Surf   Inlet   and  Graph] 

Stewart    —    Regular      shipments      of 

sacked  high-grade  ore  are  expected 
from  the  Silverado  group  within  a  few 
weeks,  li  will  be  transported  to  the 
lower  camp  bj    tram  and  thence  raw 


It  is  operated  bj  a  86  hp.  motor.  The 
elevation  between  terminals  is  890  fl 
and  the  capacity   per  eight    hours    um 

Sidney    Inlet — Operations    will    lie    re 

sumed  soon  on   the  Tidewater  Copper 
.it    Sidney    [nlel .    Van 


Ml  AH  O 

Jalisco 

\nii>aro    ami    Cinco    Minaa    Reduction 

Plants   Onlj    Ones    in   Operation — 

Mezquital  del  Oro  Mine  Leased 

nmon  with  ol  hex  indu 


couver  Island,     Imp  .  mining  in  Ja 

i  to  have  been  blocked  i 
\  ancouver— An  appeal   has   I 

the     Engineer    Mining    Co.    conditio] 


|(l\\  VI       l.llll     I      l'\        l  I  aill      ill  111       Mil-  Ilk  i-       l«tt-  r-. f. 

hided  to  tidewater.    The  Premier  mine     againsl    the    recent    judgment    handed 


IS   will    permit,   will    be    extended 
where  it  is  recommended. 

The  eleven-and-a-half-mile  aerial 
tramway  of  the  Premier  mine  was 
put  in  operation  on  Dec.  20.  Two 
barge  compressors,  coupled  to  two 
Diesel  units,  have  been  installed  and 
are  in  operation,  and  a  concrete  foun- 
dation has  been  built  at  the  foot  of 
Cascade  Creek  ready  for  building  the 
housing  for  the  machinery  of  the  main 
power  house,  which,  it  is  expected,  will 
be  finished  early  this  year. 

The  average  number  employed  in 
1921  was  382,  the  total  tonnage  mined 
15,129  tons,  the  total  length  of  tunnel 
and  drifting  4,027  ft.,  and  the  total  dia- 
mond drilling  done,  6,821  ft.  About 
50  ft.  from  the  entrance  of  No.  2  tun- 
nel a  5  x  6-ft.  shaft  has  been  sunk  to  a 
depth  of  420  ft.,  connecting  Nos.  3  and 
4  workings.  It  is  supplied  with  steel 
cage,  guides  and  the  required  safety 
devices,  and  is  used  for  hoisting  men 
and  supplies. 

Anyox  —  Referring  to  the  Hidden 
Creek  mine  and  the  smelter  operations 
of  the  Granby  Consolidated  Mining  & 
Smelting  &  Power  Co.,  the  inspector  of 


before  the  litigants  will  be  content  to 
consider  the  issue  settled. 

Trail- Ore  shipments  received  at  the 
Consoli  i  Iter  Jan.  15  to  Jan.  21 

totaled  8,631  tons,  of  which  8,256  tons 
came  from  company  mines.  Other 
shippers  were:  Arlington,  Slocan  City, 
5;  Bell.  Beaverdell,  39;  Knobhill,  Repub- 
lic, Wash.,  29;  L.  T,  Slocan  City,  6; 
Ottawa.  Slocan  City,  32;  Paradise,  Lake 
Windermere,  35;  Rosebery  Surprise, 
New  Denver,  175;  and  Rambler  Cariboo, 
Rambler,  54, 

Ontario 


nothing  to   prevent   active   de 
Velopment  and   exploitation   of  tl 
oral  wealth  of  the  state  as   far  as  these 
pre  concerned.     Travel,  even  in 
motest  districts,  seems  ah 
and  scouts  are  to  be  seen  ever- 
Only   two    reduction   plants   are   now- 
operating    in    the    state,    those    of   the 
Amparo  Mining  Co.,  at  El 
the  Cinco  Minas  Co.,  at  Ifostotipaquillo. 
Both  plants  are  running  at  cap; 

The  Mexican  company  owning  the 
Piedra  Bola  mine,  not  far  from 
Ahualulco,  has  decided  to  erect  a  mill 
and  cyanide  plant  for  the  treatment  of 
its  lower-grade  ores,  and  machinery  and 


Coniagas  Takes  Option  on  Ruby— Dome    etIulPment  are  now  being  purchased.  The 


Announces  Capital  Repayment 

Cobalt — The  Coniagas  has  taken  an 
option  on  the  Ruby  property,  adjoining 
the  Green  Meehan  mine,  in  the  north- 
east end  of  the  camp.  This  isolated 
section  has  produced  several  hundred 
thousand  ounces,  and  it  is  believed  that 
the  Huronian  formation,  in  which  prac- 
tically all  the  ore  in  Cobalt  is  found, 
persists  under  a  considerable  portion  of 
the  Ruby  ground,  and  that  it  offers  good 
possibilities    for    prospecting.      A    dia- 


company  has  been  shipping  large  quan- 
tities of  high-grade  ore  to  the  smelter 
for  some  time,  and  it  has  accumulated 
ample  cash  resources.  It  is  reliably- 
reported  that  offers  for  the  purchase  of 
the  mine  were  made  by  the  Amparo 
Mining  Co.,  and  the  El  Oro  Mining  & 
Railway  Co.,  both  of  which  were  re- 
fused. 

The  United  States  Smelting  &  Re- 
fining Co.  has  given  up  its  option  on 
the  Mazata  mine. 

The   El    Oro    Mining   &    Railway   Co. 


mines    states    that    low    copper    prices    "jond  drill  will  first  be  used  to  determine     is   keeping  the   pumps   at   work   in   th. 


compelled  two  cuts  in  wages  during  the 
year,  that  the  number  of  the  employed 
had  to  be  cut  materially,  and  that  the 
loss  by  fire  of  main  crusher  No.  2  at 
the  mine  necessitated  rebuilding  and 
the  installation  of  a  new  crusher.  This 
was  completed  in  October.  The  struc- 
ture is  of  concrete  and  is  fireproof.  The 
average  number  of  men  employed  dur- 
ing 1921   was  212,  as  against  385   for 


the  geology. 

Kirk  land — The  discovery  of  rich  gold 
ore  on  the  claims  of  the  Lightning 
River  Gold  Mines  has  resulted  in  con- 
siderable staking  in  that  area.  At  pres- 
ent prospectors  must  travel  forty  miles 
from  Kirkland  on  snowshoes. 

At  the  annual  meeting  of  the  Teck 
Hughes  no  announcements  were  made 
regarding  recent  developments,  as  had 


1920,  and   the   output   in   wet  tonnage  been  anticipated.    It  is  understood  that 

*rom  the   Hidden   Creek   mine   for   the  a  strike  has  been  found  at  600  ft.    Rich 

year  was  914,000  tons,  as  against  802,-  ore  has  been  opened  up  for  a  length  of 

667  tons  for  the  previous  year,  an  in-  150  ft.  on  the  900  level  of  the  Kirkland 

crease  of  112,333  tons.  Gold. 

Surf  Inlet— As  to  the  Belmont  Surf  During    1921    over    900    claims    were 

Inlet  Gold   Mines,   Ltd.,    the   inspector  recorded    in    the    Larder    Lake    mining 

says  that  the  Pugsley  mine,  which  ad-  division,   which   is   200   more    than   for 

joins  the  Belmont  and  is  owned  by  the  1920,  the  best  previous  year. 

i:rsh?danproducerbe  «-D-S  i*?^1"1  6S.tab"  Porcupine— The  long-anticipated  cap- 


Casados  mine,  but  it  is  greatly  feared 
that  this  option  will  also  be  dropped. 

The  Pinabete  mine,  which  has  nor 
been  touched  during  the  revolutionary- 
troubles,  is  being  cleaned  out  and  re- 
timbered.  This  mine  has  a  great  rep- 
utation, and  it  is  hoped  that  work  will 
be  continued  uninterruptedly. 

The  Mezquital  del  Oro  mine  has 
been  taken  under  lease  and  bond  by 
E.  J.  Hunter  &  Co.,  of  San  Antonio, 
Tex.,  and  work  has  been  resumed  in 
a  crosscut  started  some  years  ago  to 
explore  parallel  veins  outcropping  not 
far  from  the  original  Mezquital  vein. 
famous  as  having  given  a  number  of 
bonanzas.  The  Mezquital  mine  is  one 
of  the  few  gold  mines  of  Mexico,  there 
being  practically  no  silver  in  its  ores. 
The  mine  is  also  aemewhat  singular  in 
that  as  far  down  as  mining  operations 


built  foTvT^r      °-re  b'nS   haVS   been     ital  rePayment  by  the  Dome  has  finally     have  been  carried  on,  about  a  thousand 
aer  »1    tL™"       f   ltS,  outDut>   and   an     been  announced  by  the   directors,  who     feet,  the  ore  is  still  oxidized. 


aerial    from             r     — —  "ecu    aiiiiuuuicu    uy    uie    uneciors,    wno 

fZtl,        »      l    ES   been    constructe°-  have  decided  to  pay  $1  a  share  on  April 

of  the %   ^f      ■        bunkers  at  the  head  20  to  shareholders  of  record  March  31. 

bucket  v  v. mme'J   The  tram  is  a  two"  Some  changes  in  the  charter  will   be 

naeit,     mgn-sPee,d  reversible   type,  ca-  necessary  and  the  consent  of  the  Lieu- 

pacity     per    bucket    being     1,500     lb.,  tenant  Governor  in  Council  will  have  to 

ana  the  span  between  buckets  2,300  ft.  be  obtained. 


R.  J.  Cottna,  of  Worcester,  Mass.,  has 
formed  the  San  Geronimo  Co.  to  take 
over  and  operate  mines  in  the  Mascota 
district,  and  it  is  said  that  machinery 
and  supplies  for  a  mill  and  cyanide 
plant  are  already  at  Vera  Cruz. 
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\i;i/o\  \ 
Mining    Companies    l'a>      \hout 

Half     of     ToUl      Slate     and 

<  rant]    ia\t-.  Excluding 
Collateral  1  <\  iea 

Bi  Jambs  h.  McClintock 

Phoenix        Next     to     transpo 

subject  of  criticism 

■ 

••' 
.    county,    ai 
mines    are    now    paying 
..roil  with  $12  for  railroads, 
-     -     • 
According   to   the   state  tax 
commission,   during    the    current    fiscal 
iunty,  and  municipal  reve- 
nues in  Arizona  will  amount  to  $17,431,- 
;   it  is  apparent  that  mines  are 
I   upon  for  paying  a    material 
part  of  the  public  costs,  though  in  only 
a  few  instances  are  they  charged  with 
city  taxes. 

The  tax  commission  believes  its  sys- 
tem of  mine  assessment,  based  upon 
physical  valuation  and  bullion  product, 
is  a  good  one.  There  has  been  com- 
parison of  the  assessment  from  1916  to 
1920,  inclusive,  with  the  values  of  the 
mining  stock  as  shown  on  the  New 
York  stock  board,  in  semi-annual  read- 
ings. The  stock  values  of  the  Phelps 
Dodge,  United  Verde,  or  Arizona  Cop- 
per properties  cannot  be  estimated,  for 
these  stocks  are  not  dealt  in  on  the 
exchange;  but  the  average  stock  value 
of  the  other  large  mines  for  the  period 
specified  was  $269,945,761.  The  average 
Arizona  tax  assessment  on  the  indicated 
properties  per  annum  was  §2(51,479,912. 
The  assessments  on  these  same  mines 
for  the  current  year  aggregate  $268,- 
544,147. 

The  estimate  that  about  one-half  of 
the  taxes  of  Arizona,  state  and  county, 
is  paid  by  the  mining  corporations  does 
not  include  taxation  on  such  collateral 
industries  as  mining  railroads,  mercan- 
tile establishments,  banks,  and  even 
towns  that  are  dependent  upon  the 
mining  industry  for  their  existence.  Al- 
though the  tax  valuations  of  the  several 
mines  have  been  a  matter  of  record,  the 
actual  cash  paid  in  taxes  has  not  had  as 
much  publicity.  It  has,  to  a  material 
degree,  been  dependent  upon  the  vary- 
ing tax  rates  of  the  counties.  Individual 
mines  do  much  toward  support  of  the 
several  counties.  For  instance,  Arizona 
Copper  pays  58.06  per  cent  of  the  in- 
come of  Greenlee  County,  Ray  Consoli- 
dated 57.27  in  Pinal  County,  Inspiration 
47.54  in  Gila  County,  New  Cornelia 
34.7  in  Pima  County,  and  United  Verde 
and  United  Verde  Extension  respec- 
tively 35.75  and  30.7  in  Yavapai  County. 

The  actual  taxes  paid  by  Arizona 
mines  from  which  reports  have  been 
received  are  to  be  listed  as  follows: 
Phelps  Dodge,  Morenci,  $217,662;  Bis- 
bee-Douglas,  $919,973;  total,  $1,137,635; 
Inspiration,  at  Miami,  $851,061;  United 
Verde,  Jerome-Clarkdale, $664,334;  Calu- 
met &  Arizona,  Warren,  $619,123;  Ray 
Consolidated,  at  Ray  (Pina  County), 
$556,680;  at  Hayden  (Gila  County), 
$61,130;   total,   $617,810;   United  Verde 


on,  Jerome-Clemenceau,  $552,- 
4!>.->;  Arizona  Copper,  Clifton.  $482,242; 
Miami  Copper,  Miami,  $440,455;  New 
Cornel1  19,497;    Old    Diminion, 

Globe,  $U  ,642;  United  Eastern,  Oat- 
man,  $114,915;  International  Smelting, 
Miami.  $95,569;  Magma,  Superior,  $70,- 
:>;»J;  Arizona  Commercial,  Globe,  $33,- 
712;  American  Smelting  &  Refining, 
1,295;  Iron  Cap.  Globe,  $30,- 
:  -rules,  Ray.  $21,673;  and 
Tom  Rei  d,  Oatman,  $18,392. 

.i mated  Copper  Mines  Co., 
(fori  to  block  construction  of  a 
flood  eheek  dam  on  Cave  Creek,  north 
of  Phoenix,  has  secured  change  of 
venue,  alleging  local  bias,  due  to  self- 
interest.  The  plaintiffs  have  given 
■  I   will    start   work   at  once. 

Kingman  —  The  MeCracken  silver 
mine,  in  southern  Mohave  County,  has 
been  taken  over  from  F.  A.  Garbutt  by 
I..  1 1.  Adams  and  Joseph  C.  Buchen, 
said  te  represent  Eastern  interests. 
It  is  said  that  the  property  is  to  be 
equipped  with  a  150-ton  mill.  Sufficient 
i    for  the  plant  is  available. 

Oatman — Contracts  have  been  signed 
by  the  Tom  Reed  management  for  mill- 
ing fifty  tons  of  ore  a  day  for  the 
United  American  and  fifty  tons  for  the 
Telluride  property.  Charges  have  been 
fixed  at  cost  plus  $2  a  ton.  American 
ore  will  go  through  the  Tom  Reed  400 
level  to  the  Aztec  shaft,  and  thence  be 
trammed  to  the  mill.  Telluride  ore  will 
go  to  the  mill  by  auto  truck.  The  ores 
are  about  the  same  as  have  been  milled 
in  the  past,  and  there  is  assurance  of 
high  extraction.  The  mill  is  handling 
about  125  tons  a  day,  mainly  from  the 
east  side  line,  near  the  Big  Jim  ground 
recently  awarded  the  company  in  the 
litigation  with  United  Eastern. 

Henry  Zulch,  engineer  for  the  Tom 
Reed  Gold  Mines  Co.,  has  completed  a 
model  and  maps  of  the  underground 
workings  and  veins  of  the  ground  in 
dispute  with  the  United  Eastern. 

Announcement  has  been  made  that 
the  directors  of  the  United  Eastern 
have  taken  over  a  controlling  interest 
in  El  Tigre,  an  old  silver  property,  175 
acres  in  extent,  in  the  State  of  Nayarit, 
Mexico,  100  miles  south  of  Mazatlan 
and  ten  miles  from  the  Southern  Pa- 
cific of  Mexico.  Title  has  just  been 
secured  through  favorable  action  of  the 
Mexican  Federal  authorities,  and  cash 
is  understood  to  have  been  paid.  The 
main  vein,  15  ft.  wide,  has  been  gouged 
to  about  50  ft.  in  depth,  but  is  to  be 
opened  by  modern  methods. 

COLORADO 

Cornucopia  Company's  Mill  Making 

Initial  Run 

Blackhawk — The  new  fifty-ton  mill  of 
the  Cornucopia  Mining  &  Milling  Co. 
is  making  its  initial  run.  The  property 
is  in  the  Perigo  district,  eight  miles 
north  of  Blackhawk,  and  has  been  un- 
der development  for  two  years.  It 
is  said  that  large  bodies  of  milling  ore 
have  been  opened  up  from  the  tunnel 
workings.  Amalgamation,  concentra- 
tion, and  flotation  will  be  employed  to 
save  the  gold,  silver,  and  copper. 


CALIFORNIA 

Mine    Taxation    Situation    To    Bo    Sur- 
veyed—  Pattinson    Mine    Building 
Twenty-Stamp  Mill— Many  Small 
Properties     Active 

San  Francisco. — Preparatory  to  sui-- 
veying  the  mine  taxation  situation  the 
American  Mining  Congress  has  ap- 
pointed  the  following  committee  for 
California:  C.  E.  .larvis,  of  the  Cali- 
fornia State  Board  of  Control;  Albert 
Iiurch.  E.  E.  Paxton,  of  the  Engels 
Copper  Mining  Co.,  Newton  Cleveland, 
of  the  Yuba  Consolidated  Gold  Fields 
Co.,  and  Robert  I.  Kerr,  secretary  of 
the  California  Metal  and  Mineral  Pro- 
ducers' Association.  It  is  stated  that 
the  present  system  of  mine  taxation 
in  use  in  California  is  too  stringent  in 
comparison  with  that  applied  to  other 
industries.  A  survey  of  conditions  is 
to  be  made  and  a  more  equitable  sys- 
tem of  taxation  is  to  be  recommended. 

The  Kennedy  mine,  at  Jackson,  is 
now  operating  forty  stamps  continu- 
ously, and  has  cleaned  out  the  debris 
resulting  from  the  flooding  of  the  mine 
two  years  ago.  Ore  is  being  mined 
on  the  4,050  level.  The  Argonaut  is 
op?rating  at  maximum  capacity.  Al- 
though certain  clews  to  the  robbery  of 
the  amalgam  which  took  place  at  the 
Argonaut  some  time  ago  have  been  un- 
earthed, the  thieves  are  still  at  large. 

The  wire-rope  tramway  of  the  Moun- 
tain Copper  Co.,  at  Keswick,  has  been 
completed  and  is  expected  to  be  put 
in  operation  soon.  The  tax  suits  started 
by  this  company  and  by  the  Mammoth 
have  been  decided  in  favor  of  the  com- 
panies. The  hull  of  the  Gardella  dredge 
near  Lewiston,  Trinity  County,  has  been 
completed,  and  the  machinery  will  soon 
be  installed.  The  Shasta  Zinc  &  Cop- 
per Co.  will,  it  is  expected,  resume  op- 
eration this  spring. 

Many  small  or  two-  and  three-man 
gold  properties  are  being  opened  up 
in  Plumas,  Sierra,  and  Nevada  counties. 

In  Inyo  County  there  is  much  activity 
in  the  silver-lead  prospects  and  mines. 
The  Birch  Creek  Mining  Co.  is  operat- 
ing a  silver  mine  near  Big  Pine.  The 
Black  Eagle,  at  Independence;  the 
Bunker  Hill  mine,  at  Big  Pine,  operated 
by  the  Base  Metals  Co.;  the  Casa  Diablo, 
near  Bishop,  the  Old  Custer,  at  Darwin, 
and  the  Jumbo,  at  Big  Pine,  all  small 
properties,  are  now  operating.  The 
Tecopa  Consolidated  is  employing 
about  seventy  men  and  is  shipping 
silver  ore.  It  is  the  largest  operation 
in  the  county.  The  Cerro  Gordo  has 
only  a  few  men  at  work. 

In  Tuolumne  County,  the  Pattinson 
mine,  near  Tuttletown,  is  building  a 
twenty-stamp  mill.  The  Nevada  Won- 
der Mining  Co.  has  taken  an  option 
on  the  Chilino  mine,  near  the  Pattinson, 
close  to  Tuttletown. 

In  El  Dorado  County,  the  El  Dorado 
Lime  &  Minerals  Co.  is  opening  up  a 
limestone  deposit  near  White  Rock,  and 
has  proved,  according  to  a  local  report, 
an  extensive  deposit.  The  Grit  mine 
is  operating  ten  stamps.  The  Poverty 
Point  mine  is  to  be  reopened,  and  work 
i3  to  be  resumed  at  the  Jones  property. 
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Old    Wine    Property    Sold — Ore    From 
Camp  of  Platinum  Shows 
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By   Our   f  pi  rial   Corrttpondent 

Virginia  Citj  The  Old  Wine  Mining 
Co.'a  property,  south  of  Gold  Bill,  has 
beet)  purchased  jointly  by  the  Comstock 
Ei  Dorado  Mining  &  Milling 
Reno,  ana  the  Spearhead  Gold  Mining 
Oo.,  Rei  rganised,  of  Goldfield.  The 
property  has  been  opened  to  a  depth 
of  Tiki  ft.,  but  some  of  the  workings  are 
now  inaccessible.  Production 
mated  as  $1,000,000.  Gold  values  pre- 
dominate. The  Spearhead  equipment 
in  Goldfield  will  be  moved  to  Gold  Hill 
and  work  begun  cleaning  out  the  main 
shaft  and  preparing  for  resumption  of 
development. 

Hazen — A  shipment  of  2,025  lb.  of  ore 
from  Platinum,  ten  miles  north  of  Win- 
nemucca,  assayed  9  oz.  gold  per  ton. 
The  ore  was  tested  for  platinum,  with 
negative  results.  There  was  consider- 
able discussion  several  weeks  ago  over 
the  reported  fiinding  of  platinum  here. 
Mina — The  mill  of  the  Simon  Silver- 
Lead  Mines  Co.  is  operating  success- 
fully. Output  is  about  three  carloads 
per  week  of  silver-lead  concentrates, 
and  about  the  same  of  zinc  concentrates. 
The  silver-lead  concentrates  assay  35 
oz.  silver,  50  per  cent  lead,  and  8  per 
cent  zinc,  or  80  per  cent  recovery  of  the 
lead  and  zinc.  The  zinc  concentrates 
assay  42  per  cent  zinc,  6  per  cent  lead, 
and  5  oz.  silver,  or  a  recovery  of  62  per 
cent  of  the  zinc  contents.  Most  of  the 
silver  and  lead  in  the  zinc  concentrates 
will  be  saved  at  the  company  smelter 
at  Harbor  City,  Cal.,  which  assures  a 
total  recovery  of  about  90  per  cent  of 
the  silver  and  lead  contents  in  the  ore. 
Tonopah — The  Tonopah  Belmont  con- 
tinues to  produce  over  500  tons  of  ore 
per  day  and  to  accomplish  the  usual 
amount  of  development  work.  There  is 
no  change  in  production  at  the  West 
End,  Tonopah  Mining,  or  Tonopah  Ex- 
tension. At  the  MacXamara  and  Mon- 
tana mines,  leasers  are  at  work  and 
doing  well. 

Argentite — At  the  Sanger  mine,  the 
original  discovery  in  this  district,  eleven 
men  are  at  work.  Hoisting  and  com- 
pressor machinery  are  now  being  in- 
stalled, and  work  will  soon  be  resumed 
in  the  north  and  south  drifts  on  the  100 
level.  Both  of  these  faces  are  said  to 
**  in  milling  ore.  On  the  Ecklund 
Property  the  only  work  is  shaft  sinking, 
and  the  management  intends  to  con- 
tinue sinking  to  200  ft.  depth  before 
comg  any  lateral  work  from  the  shaft. 

Divide — The  report  covering  the 
lonoPah  Divide  Mining  Co.'s  operations 
lor  1921  ,s  optimistic.  With  a  net  profit 
for  1921  of  $101,559.  cash  in  banks  on 
Dec.  31,  $126,945,  and  official  state- 
ments regarding  increasing  ore  re- 
serves, with  discussion  of  plans  for  the 
construction  of  a  mill,  it  would  appear 
that  the  company  has  several  years  of 
Profitable  operations  to  look  forward 
to,  with  good  prospects  of  important 
developments  on  the  lower  levels 
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to  early   resumption  Of  activity   b 
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ippermines,  the  forces  of  these 
companies  being  gradually  incn 

two  monl  hs.     Work  at  adjoin- 
nps   has  been  held  up  by  heavy 
snow  and  severe  weather.    An  import- 
ire  is  re- 
.    the  Exchequer  mine,  at  Cherry 

Creek. 

Pioche  Increased  tonnage  from  the 
Black  Metals  mine,  made  possible  by 
the  opening  of  a  new  stope  of  richer 
silver  fluxing  ore,  featured  the  ship- 
Vuiii  the  Pioche  district  for  the 
led  Jan.  27.  A  smaller  ship- 
ment was  made  by  the  Bristol  Silver 
Mines,  owing  to  cold  weather.  Black 
Metal-.  Inc.,  shipped  265  tons  and  the 
Bristol  90  tons. 

E.  D.  Smiley  plans  to  build  a  com- 
bined concentrator  and  cyanide  plant 
for  treating  lead-silver  oxidized  ores. 
He  has  obtained  a  lease  from  the  Amal- 
gamated Pioche  Mines  &  Smelters  Cor- 
poration on  the  old  Yuba  mill  site. 

OREGON 

Co-operative  Claimholders'  Association 
Incorporated  Under  New  Law 

Bourne — The  tonnage  handled  at  the 
E.  &  E.  mill  has  been  increased  to  140 
daily,  the  result  of  recent  improve- 
ments to  the  plant.  Further  changes 
are  planned  which  will  make  it  possible 
to  handle  200  tons  daily. 

Grant's  Pass — The  first  mining  com- 
pany to  incorporate  under  Oregon's 
special  co-operative  law  has  been  char- 
tered by  the  state  commissioner.  It 
will  be  known  as  the  Co-operative 
Claimholders'  Association,  and  the  head 
office  is  at  Grant's  Pass.  The  property 
of  the  company  embraces  1,500  acres 
of  placer  ground  in  the  Waldo  mining 
district  of  Josephine  County. 

Homestead — Work  is  being  done  in 
preparation  for  the  sinking  of  a 
300-ft.  shaft  on  the  property  of  Copper 
Syndicate   Co.,  near  Homestead. 

IDAHO 

Armstead  Mill  Nearing  Completion 

Sandpoint — The  high-voltage  trans- 
mission line  to  the  Armstead  mine,  at 
Talache,  is  completed.  The  power, 
which  will  be  supplied  by  the  Mountain 
States  Power  Co.,  will  be  used  for  op- 
erating the  new  mill. 

Hailey — The  Compensation  group  of 
sixteen  claims,  near  the  Minnie  Moore 
mine,  has  been  bonded  by  L.  A.  Dith- 
mer,  to  Kenyon  and  Reynolds,  of  Bur- 
ley.  The  property  has  been  inactive 
for  years.     A  small  crew  is  working. 

Wallace — The  Star  Mining  Co.,  fol- 
lowing the  settlement  of  its  litigation 
with  the  Federal  Mining  &  Smelting 
Co.  on  account  of  trespass  on  the  Star 
ground  through  the  Morning  mine,  at 
Mullan,  Idaho,  has  declared  a  dividend 
of  $250,000. 
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Anaconda    Preparing    To    Rerami     at 
Berkelej  and  Pennsylvania  Mines 
i;  &  s.  Working  Three  Shifts 
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in  greater  tonnage.     Bunches  of  glance 
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that  marked  enrichment  may 
ll  ,1  at  any  time.  The  company 
is  now  employing  three  shifts,  totaling 
mon  than  600  men,  and  the  number 
will  gradually  be  increased  to  1,000. 
Work  is  being  rushed  at  the  Black 
Rock  concentrator,  and  it  is  hoped  to 
have  this  plant  working  in  the  course 
of  a  few  weeks. 

The  Anaconda  Copper  Mining  Co.  is 
preparing  to  resume  operations  at  the 
Berkeley  and  the  Pennsylvania  copper 
mines  in  addition  to  the  Mountain 
View,  where  track-laying  is  nearly 
completed,  preparatory  to  starting. 
With  these  three  mines  in  operation, 
the  company  will  be  working  seven  of 
its  larger  properties. 

Repair  work  is  under  way  at  the 
Boston  &  Montana  reduction  works  at 
Great  Falls,  particularly  at  the  refining 
plant.  Officials  believe  that  operations 
in  this  department  can  be  resumed 
by  Feb.  15.  A  report  is  in  circu- 
lation in  Anaconda  circles  that  plans 
have  been  made  for  doubling  the  capa- 
city of  the  Greene-Cananea  plant,  but 
this  cannot  be  verified,  although  no  de- 
nial is  forthcoming.  The  Anaconda  is 
an  owner  of  Greene-Cananea  stock,  and 
in  addition  leading  officials  of  the  for- 
mer are  credited  with  possessing  good 
blocks  of  this  stock.  With  Anaconda's 
metal  output  inadequate  to  supply  the 
normal  copper  and  zinc  requirements 
of  American  Brass,  it  is  presumed  that 
Inspiration  Copper,  which  the  Ana- 
conda controls,  and  Greene-Cananea 
will  be  called  in  to  supply  any  defi- 
ciency. 

North  Butte  is  reported  to  be  con- 
sidering deep-development  work  in 
consequence  of  the  Butte  &  Superiors 
disclosure  of  copper  ore  on  the  latter's 
2,600  level,  and  it  would  not  be  sur- 
prising were  the  company  to  consider 
crosseutting  the  northwest  veins  in  the 
Rainbow  group  of  claims,  which  prop- 
erty is  controlled  by  interests  that  are 
affiliated. 

The  Davis-Daly  and  East  Butte  com- 
panies are  expected  to  get  together 
soon  in  the  matter  of  lower  smelting 
rates  for  the  former,  which  will  permit 
a  resumption  of  operations  at  the  Colo- 
rado mine,  which  formerly  furnished 
the  Pittsmont  smelter  of  the  East  Butte 
with  its  largest  customs  tonnage.  East 
Butte  has  resumed  operations  at  its 
Elkhorn  gold  properties.  It  has  also 
recently  acquired  property  at  Silver 
Plume.Col.   (see  p.  218). 
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the   Utah   chapter  of   the 
American    Mining    Congress,    employs 
30    per    cent    of    all    the    men    in    the 
I  by  workmen's  compensa- 
tion insurance.    It  is  estimated  that  of 
the    total    cost    of    production    freight 
charges   represents   about   22  per  cent. 
Wages  and  other  costs  are  being  low- 
ered  to   the   level   of   1913,  but   unless 
freight  rates  also  come  down  there   is 
little   chance   of  betterment.     In    sum- 
ming up  the  situation,  Mr.  Mackenzie 
estimates  that  in  1913  there  were  213 
rs  and  that  in  the  present  year 
are  only  131.     Those  mines  which 
are  able  to  continue  operations  are  the 
producers   of  ores   with   a  high   silver 
content,    and    these    are    shipping    only 
their   higher-grade    ores,    which    is.    of 
course .  a  wasteful  method  of  operation, 
quotations,  with  the  exception 
of  those  of  silver,  fixed  at  $1  an  ounce 
by  the  Pittman  Act.  have  reached  the 
pre-war  level,  and.   if   it  were  not  for 
the  Pittman  Act,  all  of  the  metal  mines 
the  state  would  have  to  close  down. 
Exclusive    of    the    Utah    Copper     Co., 
shipments    (mainly  silver-lead  ores)   in 
1913  amounted  to  2,683,174  tons,  and  in 
1921  the  tonnage  of  these  ores  dropped 
-       -   ii.      In    1917    the   ore    shipped 
from  Utah  had  a  silver  content  of  4.6 
oz.  per  ton  and  63.3  lb.  lead.    This  con- 
tent   steadily   increased,   until    in    1921 
the  silver  content  per  ton  was  16.38  oz. 
and    the    lead    content,    119.4   lb.      The 
average    value   of   the   ore   was   $11.71 
per   ton    in    1917    and    in    1921    it   was 
$25.84.     These  figures  speak  for  them- 
selves.     It    is    estimated    by    H.     W. 
Prickett,    of    the    Utah    traffic    bureau, 
that  with  freight   rates   on  ore  as  low 
as  the  pre-war  rates,  the  ore  tonnage 
of  the  Western  carriers  would  in  a  few- 
months    increase   to   65   per   cent    over 
the  shipments  of  1921. 

I 'ark  City — Shipments  for  the  week 
ended  Jan.  20  amounted  to  2,024  tons, 
as  compared  with  1,983  tons  the  week- 
preceding.  Shippers  were:  Judge  allied 
companies.  912  tons;  Silver  King  Co- 
alition. 823;  Ontario,  289. 

Aha— At  the  Emma  mine,  develop- 
ment work  is  being  done  on  the  Monte- 
zuma fissure,  recently  cut  in  a  drift 
from  the  Bay  City  tunnel  level.  The 
fissure  was  lost  through  faulting.  Rais- 
ing is  being  done  on  a  stringer  of  ore 
encountered  in  the  work.  A  forty-ton 
shipment  recently  ran  39  oz.  silver  and 
5  per  cent  lead. 

Officials   of  the  Columbus-Rexall   re- 
he  new  strike  is  holding  out  and 
is  of  importance. 


MICHIGAN 

The  topper  Country 

Calumet    &    Helca    Preparing    Rapidly 

for    Resumption    —    8,650,000    lb. 

Refined   (  opper   in  January 
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Houghton. — At  the  Calumet  &  Hecla 
-    are  being  speeded   pre- 
paratory to  resuming  production.     The 
nsive    work    under   way    is    in 
urate    department    of    the 
Calumet   &  Hecla.     It  is  unlikely  that 
all   of   these   shafts   will  be   ready  for 
mining  operations  by  April   1,  for   the 
vein  in  the  lower  levels  has  caved  badly 
ongel  period  will  be  required  for 
the  removal  of  broken  ground  and  re- 
conditioning of  the  shafts.     Several  of 
the   shafts,  however,  will   doubtless  be 
ready    by    that    date.      Two    shifts    of 
timbermen  are  at  work   in  several  of 
them. 

The  Allouez  shafts  are  in  good  condi- 
tion,  and  will  require  little  repair,  al- 
though no  mining  has  been  done  in 
them  since  July,  1920.  Allouez  is  well 
opened  in  its  lower  levels,  and  the 
stopes  in  both  Nos.  1  and  2  shafts 
yielded  a  better  grade  of  rock  in  1920 
than  had  been  milled  in  some  years. 
The  yield  averaged  closed  to  19  lb.  to 
the  ton,  about  3  lb.  better  than  in  1919, 
and  the  percentage  of  discard  was  only 
half  that  of  1919.  Normally,  Allouez's 
output  is  close  to  10,000,000  lb  annually. 
Three  shifts  of  timbermen  are  at 
work  in  Ahmeek's  No.  2  shaft,  replac- 
ing the  concrete  skipway  with  timber. 
This  is  the  biggest  job  on  the  Ahmeek 
program,  and  it  is  believed  that  it  can 
be  completed  before  April  1.  Ahmeek 
openings  are  generally  in  good  con- 
dition. 

A  small  number  of  men  have  been 
taken  on  at  Isle  Royale,  where  all  un- 
derground openings  are  ready  for  actual 
mining.  The  most  important  repair 
work  here  will  be  in  No.  5  shaft,  where 
the  concrete  skipway  will  be  replaced 
with  timber  for  1,000  ft.  or  more.  This 
work  can  easily  be  completed  before 
April  1.  The  Isle  Royale  mill  is  in 
good  condition  and  can  'be  started 
whenever  it  is  needed.  Isle  Royale 
should  be  one  of  the  first  properties  to 
get  back  to  normal. 

Construction  of  the  power  house  and 
hoisting  plant  at  the  Seneca  company's 
Gratiot  No.  2  shaft  will  be  started  early 
in  the  spring.  Work  in  the  shaft  will 
be  temporarily  suspended  while  con- 
crete is  poured  for  the  collar.  All 
openings  in  Seneca  continue  in  good 
ground.  The  property  now  has  nearly 
8,000   ft.    of   drifts. 

Six  furnaces  are  now  in  service  at  the 
Calumet  &  Hecla  smelter,  two  of  which 
are  working  on  special  orders  and  four 
smelting   cupola  blocks. 

The  refined  metal  output  of  smelters 
in  the  Michigan  copper  district  in 
January  was  estimated  to  be  8,650,000 
lb.  This  is  approximately  40  per  cent 
of  normal.  The  month  closed  with  ten 
furnaces  in  blast.  Of  these  Calumet 
&  Hecla  had  six,  Quincy  one,  and 
Michigan  (Copper  Range,  Hohawk  and 
Wolverine  I   three. 


MINNESOTA 

Cuyuna  Range 

Court    Orders    Assessment    Against 

Cuyuna-Minneapolis   Iron 

Co.    Stockholders 

Brainerd  Receivers  for  the  Cuyuna- 
Minneapolis  Iron  Co.  have  secured 
action  upon  an  application 
for  a  court  assessment  against  the 
stockholders  of  the  company.  On  Jan. 
21  Judge  McClenahan,  in  the  district 
court  here,  held  that  because  the  arti- 
cles of  incorporation  of  the  company 
embraced  other  powers  than  merely 
mining  operation,  double  liability  could 
be  held  against  the  stockholders.  He 
dingly  ordered  an  assessment  of 
$1  on  each  of  the  million  shares. 

The  Cuyuna-Minneapolis  Iron  Co. 
was  the  operator  of  the  Ida  Mae  mine, 
on  the  north  Cuyuna  Range,  a  mangani- 
ferous  iron-ore  property  active  during 
the  war.  The  operators  spent  $300,000 
on  development,  and  have  been  paying 
$45,000  per  year  royalties,  although  the 
property  has  been  idle  for  two  years. 
The  stock  of  the  company  is  in  the 
hands  of  about  500  stockholders  in 
eleven  states,  the  majority  being  held 
in  Pennsylvania.  It  is  stated  that  one 
Pennsylvania  banker  owns  365,000 
shares,  holds  $275,000  of  a  "gold  bond" 
issue  of  the  company,  and  $50,000  in 
promissory  notes. 

JOPLIN-MIAMI  DISTRICT 
Missouri-Kansas-Oklahoma 

Flannery   Mine  May   Start  Again — Re- 
public Property  Changes  Hands — 
Oronogo  Circle  Resumes 
By  P.  R.  Coldren 
Joplin— Walter   F.   Friday,   of   Pitts- 
burgh, Pa.,  has  been  in  this  district  to 
look   over  the  Flannery  mine,   at   Sar- 
coxie,    Mo.     If    the    price    of    zinc   ore 
should  improve,  this  mine  will  be  started 
again.     It  is  a  sheet  ground  property, 
and  was  a  steady  producer  for  several 
years.     Its   principal  owner  is   said  to 
be    State    Senator    William    Flynn,    of 
Pittsburgh. 

The  Cosden-Aiken  interests,  which 
own  the  Admiralty  Zinc  mines,  have 
taken  over  the  old  Republic  property,  in 
the  south  part  of  Picher,  Okla.,  and  are 
operating  it  under  the  name  of  the 
Helen  Mining  Co. 

After  being  closed  for  over  a  year,  the 
Oronogo  Circle  mine,  at  Oronogo,  owned 
and  operated  by  the  Connecticut  Zinc 
Co.,  started  on  Jan.  15.  The  Circle 
plant  is  the  largest  in  the  district,  not 
excepting  the  Eagle-Picher  Lead  Co.  s 
Netta  concentrator  at  Picher.  It  is 
managed  by  A.  J.  Burnham,  of  Joplin. 
and  preparations  for  reopening  have 
been  under  way  for  several  months. 
Underground  pillars  have  been  blasted 
awav,  so  that  the  open-air  mining- 
operations  can  be  pursued,  and  several 
electric  drags  and  underground  crushers 
have  been  installed.  Since  the  plant 
shut  down,  many  "gougers"  have  been 
working  on  the  property,  and  have 
taken  out  considerable  lead  ore.  Eleven 
acres  of  land  have  been  cleared  of  tne 
surface  dirt. 
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The  Market  Report 


Daily  Prices  of  Metals 


Copper,  N.  V., 

Tin 

Lead 

Jan. 

rolytic 

99  Per  Cent 

N.  Y. 

26 

4.70 

4  .5  75 

4   :5<.<  1  60 

jo  :; 

51   ^c 

13  375 

iO  25 

31  :; 

•I    "II 

10 

- 

31.50 

4    411 

31 

1    !75 

4   40 

leb.  1 

13  :; 

4  70 

•These  prices  con  he  following:  quotations  for  copper  delivered:    Jan.  26, 

.7.  28,  13.625c.  .  Jan 

The  above  quotations  are  our  appraisal  of   tl  of  the  major  mark'' 

generally  on   sales  as   mad.:-  and   reported   by   pr 

the  best  of  our  judgment  the  prevailing  values  muting 

the  major  mai  to   thi     basis   of    New 

is  the  normal   basing  point,  or  as  otherwise  noted.     All  prii  r  pound. 

monly  sold  •delivered."  which  means  tl  ght  from 

the  refinery  to  the  buyer's  destination. 

Quotations   for  copper  are   for  ordinary  forms   of   wire   Lars,    ingot    bars   and  cakes. 
For  ingots  an  extra   ol   0.05c    per  lb.   is   charged   and   then    are  otl  for   other 

shapes.     Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations   for  zinc  are  for  ordinary  Prime  Western   brands.     Tin   is  quoted  on  the 
basis  of  spot  American  tin,  I1?  per  cent  grade,  and  spot   Straits  tin. 

London 


Copper 

Tin 

Lead 

J.»n. 

Standard 

Electro- 

Spot 

3M 

lytic 

Spot 

3M 

Spot 

3M 

Spot 

3M 

26 
27 
28 
30 
31 

Feb.l 

64. 

64* 

641 

64 

63J. 

65f 

651 

65} 
64! 
64} 

71}     1       155} 
71              157 

7,              157i 
71               1591 
70              158} 

157} 
158| 

159} 
161} 
169} 

23} 
23} 

23} 
22J 
22 

23 

23 

221 
22} 
21! 

25} 
25| 

:  5 1 

25 
24! 

26 
26} 

26} 

25i 

The  above  table  gives  the  closing  quotations  on  the   London   Metal   Exchang 
prices  in  pounds  sterling  per  ton  of  2,240  lb. 


Silver  and  Sterling  Exchange 


Sterling 
Exchange 
"Checks" 

Silver 

Jan. 

Sterling 
Exchange 

"Checks" 

Silver 

Jan. 

New  York 
Domestic 
Origin 

Xe»-  York 
Foreign 
Origin 

London 

New  York 

Domestic 

Origin 

New  York 
Foreign 
Origin 

London 

26 
27 
28 

4??1 

423} 
424} 

99| 
99| 

99f 

65} 

: 

35 
34| 
35§ 

30 
31 

Feb  1 

425} 

427 

428 

99f 
99f 
99| 

66} 
66| 

35| 

55] 

Xew  York  quotations   are  as  reported   by   Handy   &   Harman   and   are    in   cents   per 
troy  ounce   of  bar  silver,   999   fine.     London  quotations   are   in   pence  per   troy   ounce    of 
sterling  silver,  925  fine.    Sterling  quotations  represent  the  demand  market  in  the  forenoon, 
command  one-half  cent  premium. 


Metal  Markets 

New  York,  Feb.  1,  1922 

Extreme  sluggishness  continues  to 
characterize  the  local  metal  markets. 
1  he  pnce  °*  copper  asked  by  the  smaller 
interests  has  succumbed  further  to  the 
isck  of  demand,  and  the  same  is  true 
ol  zinc.  Lead  is  in  fair  demand  at 
unchanged  prices,  and  tin  is  slightly 
higher,  owing  to  higher  sterling  ex- 
change rates.  Industrial  conditions 
generally  are  not  improving  as  fast 
as  was  expected. 

Copper 

heJnW°,0rihfe-fair-sized  0ld«-s  have 
been  placed  durlng  the  ^ 

the  purchasers  in  each  transaction  were 


careful  to  get  the  best  price  possible. 
The  deliveries  were  generally  for  the 
second  quarter.  Most  of  the  business  of 
which  we  have  reports  was  done  on  a 
13.50c.  delivered  basis,  but  it  was  of 
small  total  volume.  The  larger  pro- 
ducers continue  out  of  the  market,  and 
as  most  of  them  are  in  a  satisfactory 
financial  position,  they  are  likely  to  be 
content  to  wait  several  weeks  longer  if 
necessary  before  forcing  any  copper  on 
the  market.  Should  a  buying  move- 
ment begin,  the  price  of  copper  would 
probably  react  to  the  14c.  level  quickly, 
as  no  great  tonnages  are  available  at 
much  under  this  price.  However,  it  may 
be  another  month  before  any  buying 
of  importance  develops,  and  in  this  in- 
terval it  would  not  be  surprising  to  see 


Average  Metal  Prices  for  January 
t  opper : 

Electrolytic 

London    Standard 

London  Electrolyte 

Lead: 

New   York    

St.  Louis    4.388 

London    23.667 

Silver: 

New  York,  foreign.  . .  . 

Xew    York,    domestic 99.625 

London    35.035 

Sterling   Exchange    421.750 

Zinc: 

St.   Louis    4.691 

London     26.321 

Tin : 

99  per  cent 31.480 

Straits    32.100 

London    163.065 

Antimony     4.463 

Quicksilver     49.960 

Platinum     97.260 

the  price  drop  even  slightly  under  cur- 
rent quotations. 

Export  business  has  been  confined  al- 
most entirely  to  interests  outside  of  the 
Copper  Export  Association,  whose 
prices  have  been  such  as  to  net  about 
13.375c,  f.o.b.  refinery.  The  Export 
Association's  price  remains  at  about  14c. 
delivered,  which  is  too  high  to  attract 
possible  buyers. 

Lead 
The  official  contract  price  of  the 
American  Smelting  &  Refining  Co.  con- 
tinues at  4.70c.  This  is  about  the  level 
a:  which  prompt  lead  can  be  obtained 
in  Xew  York  from  other  interests  also. 
Demand  has  not  been  large,  but  has 
kept  up  well  with  that  of  recent  weeks. 
The  several  lots  of  lead  in  the  St.  Louis 
district  which  were  being  offered  up  to 
Saturday  at  4.375c.  were  apparently 
taken  off  the  market  over  the  week-end, 
and  on  Monday  and  Tuesday  most  of 
the  business  was  placed  at  4.40c.  Today 
however,  a  slight  weakness  seems  again 
to  have  developed,  and  there  are  rumors 
that  4.35c.  might  be  done  on  good-sized 
orders  for  early  delivery.  The  statis- 
tical position  of  lead  continues  excel- 
lent, and  producers  are  not  worrying 
over  the  decline  in  London.  That  has 
been  caused  by  arrivals  from  Spain 
which  were  more  than  sufficient  to  take 
care  of  the  demand.  Spanish  produc- 
tion would  probably  be  curtailed  though 
if  the  price  dropped  much  further. 

Zinc 
There  was  no  prolonged  pause  in  the 
decline  in   zinc   during   the  week.     Al- 
though    several     large     producers     at- 
tempted   to    accommodate    onlv    their 
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imers,     other     producers 

bs  on  tho  de- 
nquiry  has  been  reported 

for  for-  ry,   as   far  ahead   as 

April    and    May.      For   that    position    a 
premiu:  ally    asked    of 

about  1  :  some  producers  are 

quoting  on  future  zinc. 
unchanged  at 
6c.   with   freight   allowed. 

Tin 
The  price  of  tin  has  advanced 
n  ing  both  to  the  advance 
don  ami  t  quotation 

Buying  has  been  of  fair 
volume  by  solder  manufacturers,  but  tin 
seem  well  supplied.  The  scarcity 
of  spot  tin  continues,  but  this  should  be 
relieved  early  in  March,  when  three  or 
four  large  cargoes  are  due  to  arrive. 

Tin  for  April  delivery  was  quoted  at 
the  following  discounts  from  spot:  Jan. 
26th,  0.125c.;  27th,  0.25c.;  28th,  0.25c; 
30th.  0.37.V.;  31st.  0.75c;  Feb.  1st,  0.50c. 
Arrivals  of  tin,  in  long  tons:  Jan.  25, 
London,  225;  total  for  January,  4,275; 
Warehouse  stocks,  696;  landing,  635; 
total  visible  supply,  5,606. 

Gold 

Gold  in  London:  Jan.  26th,  97s.  5d.; 
27th.  97s.  Id.;  30th,  97s.;  31st,  96s.  6d.; 
Feb.  1st,  96s.  3d. 

Foreign  Exchange 

During  the  last  week  sterling  reached 
the  highest  figures  since  August,  1919. 
The  rise  is  attributed  to  short  covering. 
On  Tuesday,  Jan.  31,  francs  were  8.28c; 
lire,  4.57c;  and  marks,  0.4975c  New 
York  funds  in  Montreal,  Si3.-,  per  cent 
premium. 

Silver 

Buying  in  the  London  market  by  the 
Indian  bazaars  for  this  week's  shipment 
to  India  has  advanced  the  price  for 
ready  silver,  and  the  market  has  also 
been  steadied  by  the  lack  of  sales  from 
China,  Shanghai  being  closed  on  account 
of  the  New  Year  holidays.  There  have 
been  orders  in  the  New  York  market  at 
somewhat  below  the  parity  of  the  Lon- 
don spot  price,  but  the  chief  strength 
locally  has  come  from  the  sharp  ad- 
vance in  sterling  exchange.  The  im- 
mediate future  of  the  market  will  de- 
pend upon  the  position  of  China  when 
business  is  resumed  after  the  holidays. 

Mexican  Dollars— Jan.  26th,  491;  27th, 
491;  28th,  4'J:i;  30th,  501;  31st,  501; 
Feb.  1st,  50J. 

Other  Metals 

Quotations  cover  large  wholesale  tots  unless 
otherwise  specified. 
Aluminum  20c  per  lb.  for  99  per 
cent  grade;  19c.  for  98(S99  per  cent; 
18c  for  94@98  per  cent.  Outside  mar- 
ket nominal  at  17(&18c.  for  98@99  per 
cent  virgin  grades. 

Antimony  —  Chinese  and  Japanese 
1.45c;  market  dull.  W.C.C. 
brand,  5i®53c  per  lb.  Cookson's  "C" 
grade,  spot,  9c  Chinese  needle  an- 
timony, lump,  nominal  at  4c.  per  lb. 
Standard  powdered  needle  antimony 
(200  mesh),  nominal  at  5.25c  per  lb. 
White  antimony  oxide,  Chinese, 
guaranteed  99  per  cent  SbjOa,  whole- 
sale lota,  61@7c 


Vrsenie-    .  v.  per  lb. 

Bismuth— $1  ! j  52  per  lb. 

Cadmium-  ?1@$1.10  per  lb.,  in  1,000- 
lb.  lots.  Smaller  quantities,  $1.10@ 
si  .25   per  lb. 

Cobalt  —  Metal,  $3@$3.25  per  lb., 
black  oxide,  $2  per  lb.  in  bbls. 

Iridium— Nominal,     $170@$190     per 

'Molybdenum  Metal  —  In  rod  or  wire 
form,  99.9  per  cent  pure,  $32@$40  per 
lb.,  according  to  gage. 

Nickel — Standard  market,  ingot  and 
shot.  41c;  electrolytic,  44c  Small  ton- 
nages, spot,  nominal  at  32c. 

Monel  Metal— Shot,  35c;  blocks,  35c, 
and  ingots,  38c.  per  lb.,  f.o.b.  Bayonne. 

Osmium — $70  per  troy  oz.  Nominal. 
$70,  Los  Angeles,  Cal. 

Palladium — Nominal,  $60  per  oz. 

Platinum— $100@$105  per  oz. 

Quicksilver — $46@$48  per  75-lb.  flask. 
San  Francisco  wires  $48.70. 

'Rhodium — $150  per  troy  oz. 

'Selenium  —  Black  powdered,  amor- 
phous, 99.5  per  cent  pure,  $2@$2.25  per 
lb. 

'Thallium  Metal — Ingot,  99  per  cent 
pure,  $20  per  lb. 

'Tungsten  Metal— Wire,  $35@$60  per 
kilogram,  according  to  purity  and  gage. 

Metallic  Ores 

Chrome  Ore — Ore  analyzing  40@45 
per  cent  Cr=03,  crude,  $18@$20  per  net 
ton;  ground,  $25;  analyzing  45@50  per 
cent  Cr=0J(  $19@$21;  ground,  $25; 
f.o.b.  Atlantic  ports.  Quotations  are 
nominal. 

Iron  Ore — Lake  Superior  ores,  per 
ton,  Lower  Lake  ports:  Old  Range  bes- 
semer,  55  per  cent  iron,  $6.45;  Mesabi 
bessemer,  55  per  cent  iron,  $6.20;  Old 
Range  non-bessemer,  51 J  per  cent  iron, 
$5.70;  Mesabi  non-bessemer,  51J  per 
cent  iron,  $5.55. 

Magnetite  Ore — F.o.b.  Port  Henry, 
N.  Y.:  Old  bed  21  furnace,  $4.85;  old 
bed  concentrates,  63  per  cent,  $5.75; 
Harmony,  cobbed,  63  per  cent,  $5.75; 
new  bed  low  phosphorus,  65  per  cent, 
♦8.50. 

Manganese  Ore  —  22@24c  per  unit, 
seaport;  chemical  ore,  $45@$60  per 
gross  ton,  lump.     Nominal. 

Molybdenum  Ore — 85  per  cent  MoSi, 
48@50c.  per  lb.  of  contained  sulphide, 
New  York.  Quotation  purely  nominal. 
Tantalum  Ore — Guaranteed  minimum 
60  per  cent  tantalic  acid,  50c  per  lb. 
in  ton  lots. 

'Titanium  Ores — Ilmenite,  52  per  cent 
TiO](  lj@2c.  per  lb.  for  ore.  Rutile,  95 
per  cent  Ti02,  12c  per  lb.  for  ore,  with 
concessions  on  large  lots  or  contracts. 
Tungsten  Ore — Scheelite,  60  per  cent 
WO,  and  over,  per  unit  of  W03,  $3, 
f.o.b.  Atlantic  ports.  Chinese,  as  low 
as  $2;  Nominal. 


'Furnished   by   Foote   Mineral   Co..    Phila- 
delphia, Pa. 


Uranium  Ore  (Carnotite) — Ore  con- 
taining 11  per  cent  ILO»  and  5  per  cent 
V  o  ells  for  $1.50  per  lb.  of  U,Os  and 
75c  per  lb.  of  Vfi^,  ore  containing  2 
per  cent  U.,0.  and  5  per  cent  ViO>  sells 
for  $2.25  and  75c  per  lb.,  respectively; 
higher  UaO,  and  V,0,  content  com- 
mands   proportionately    higher    prices. 

Vanadium    Ore — $1   per   lb.    of   Vfit 

(guaranteed   minimum   of   18   per   cent 
V,05),  New  York.     Nominal. 

Zircon — Zirconium  silicate,  f.o.b. 
Pablo,  Fla.,  4J@13c.  per  lb. 

'Zirkite — According  to  conditions,  $70 
@$90  per  ton,  carload  lots.  Pure  white 
oxide,  99  per  cent,  is  quoted  at  $1.15 
per  lb.  in  ton  lots. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Jan.  28— Zinc  blende,  per 
ton,  high,  $30.55;  basis  60  per  cent  sine, 
premium,  $26;  Prime  Western,  $25; 
fines  and  slimes,  $24@$22.  Average 
settling  price,  all  grades  of  blende, 
$27.89. 

Lead,  high,  $63.50;  basis  80  per  cent 
lead,  $60;  average  settling  price,  all 
grades  of  lead,  $61.04  per  ton. 

Shipments  for  the  week:  Blende, 
8,560;  lead,  1,498  tons.  Value,  all  ores 
the  week,  $330,200.  Shipments  for  the 
month:  Blende,  28,466,  lead,  7,388  tons. 
Value,  all  ores  the  month,  $1,260,210. 

Shipments  for  the  month  have  ex- 
ceeded output,  drawing  from  the  re- 
serve stocks  several  hundred  tons  of 
ore.  Purchases  each  week  continued 
strong  throughout  the  month,  though 
the  price  level  was  lowered. 

Platteville,  Wis,  Jan.  28— Blende, 
basis  60  per  cent  zinc,  $28  per  ton. 
Lead  ore,  basis  80  per  cent  lead,  $60 
per  ton.  Shipments  for  the  week: 
Blende,  202;  lead  ore,  223  tons.  Ship- 
ments for  the  year:  Blende,  1,403;  lead 
ore,  273  tons.  Shipped  during  the  week 
to  separating  plants,  364  tons  blende. 

Non-Metallic  Minerals 

Asbestos  —  Crude  No.  1,  $1,000@ 
$1,200;  No.  2,  $500@$750;  spinning 
fibers,  $200@$300;  magnesia  and  com- 
pressed sheet  fibers,  !S110(S)$200;  shingle 
stock,  $80@$125;  paper  stock,  $45@$55; 
cement  stock,  $12.50@$17.50;  floats, 
$7@$10,  all  per  short  ton,  f.o.b.  Thet- 
ford,  Broughton  and  Black  Lake  mines, 
Quebec,  Canada. 

Barytes— Crude,  $6@$7  per  ton,  f.o.b. 
mines.  Ground  white,  $23,  f.o.b.  mills. 
Off-color  grades,  $17@$21,  f.o.b.  South- 
ern mills.  Foreign  barytes,  crude,  f.o.b. 
New  York,  $7  per  ton. 

Bauxite  —  French  bauxite,  $8@$10 
per  metric  ton,  c.i.f.  Atlantic  ports. 
American  bauxite,  crushed  and  dried, 
$8@$10  per  gross  ton,  f.o.b.  shipping 
points;  pulverized  and  dried,  $12@$15 
per  gross  ton,  depending  upon  grade; 
calcined  so  as  to  remove  most  of  the 
combined  water,  $20  per  gross  ton,  f.o.b. 
shipping  point. 

Borax — Granulated,  crystals,  or  pow- 
dered in  bags,  carloads,  5|c  per  lb.;  in 
bbls.  51c 


February   i.  1922 


Engineering    and    Mining    Journal 


227 


i  balk— English,  extra  light,  5c.  Do- 
mestic  light,  4ic;  heavy,  I. .  per  lb. 
all  f.o.b.  New    'S'tu-k. 

China    Claj     (Kaolin)— Crudi 

$S;  washed,  $8@$10;  powden 
@?20;  bags  extra,  per  net  ton,  f.o.b. 
mines,  Georgia;  powdered  c'ay,  $13@ 
$20,  f.o.b.  Virginia  points.  Imported 
lump,  $14  (3)  $20,  f.o.b.  American  ports; 
powdered,  •'?:?5@$45,  f.o.b.,  quoted  at 
New  York. 

Emery — Turkish  emery,  Gc.  per  lb. 
Inferior  grades,  3ic,  f.o.b.,  from  New 
England  points. 

Feldspar — No.  1  pottery  grade,  $6.50 
@$6.75  per  long  ton;  No.  2  pottery, 
$5.75;  No.  1  soap  grade,  $7.25@$7.50, 
f.o.b.  cars.  No.  1  Canadian,  $22,  f.o.b. 
mill. 

Fluorspar  —  Gravel,  guaranteed  85 
per  cent  calcium  fluoride  and  not  over 
6  per  cent  silica,  $20@$22.50  per  ton, 
f.o.b.  Illinois  and  Kentucky  mines; 
gravel,  $15;  lump,  $12.50,  f.o.b.  Lords- 
burg,  N.  M.  Ground,  acid  grade,  97  per 
cent  CaF:,  $30,  New  Mexico. 

Fuller's  Earth— 16  to  30  mesh,  $20 
per  ton;  30  to  60  mesh,  $20;  60  to  100 
mesh,  $17;  100  mesh  and  over,  $15, 
f.o.b.  Pennsylvania  points.  English, 
$23@$25,  f.o.b.  New  York. 

Graphite — Ceylon  lump,  first  quality, 
4£@6Jc.  per  lb.;  chip,  3£@5c;  dust, 
2@3Jc;  No.  1  flake,  5@6c;  amorphous, 
crude,  $15@$40  per  ton.  All  f.o.b. 
New  York. 

,  Gypsum — Plaster  of  paris  in  carload 
lots  sells  for  $4.25  per  250-lb.  bbl., 
alongside  dock,  New  York. 

Kaolin — See  China  Clay. 

Limestone — Crushed,  New  York  State 
shipping  points,  3  in.  size,  $1@$1.75 
per  net  ton;  1J  in.,  $1@$1.25.  Prices 
for  other  sizes  practically  the  same. 
Agricultural  limestone,  $2.50@$3.75  per 
net  ton,  f.o.b.  eastern  shipping  points, 
depending  upon  analysis. 

Magnesite,  Calcined  —  Crude,  $12@ 
$15  per  ton.  High-grade  caustic  cal- 
cined, lump  form,  $30@$40  per  ton. 
Plastic  calcined,  $45@$50  in  bbls., 
carload  lots,  f.o.b.  California  points. 
Atlantic  seaboard,  $60. 

Dead-Burned  —  $33  per  net  ton, 
Chewelah,  Wash.;  $58@$64,  Chester, 
Pa.  Austrian  grade,  $28@$30  per  ton, 
f-o.b.,  Chester,  Pa.  (Magnesite  brick — 
See  Refractories.) 

Mica  —  India  block  mica,  slightly 
stained,  per  lb.;  No.  6,  35c;  No.  5, 
♦1-25;  No.  4,  $2.25;  No.  3,  $2.90; 
No.  2.  $3.65;  No.  1,  $5.50.  Clear  block: 
No.  6,  50c;  No.  5,  $1.75;  No.  4  $3.25; 
No  3,  $5;  No  2,  $6.50;  No.  1,  $8;  Al, 
?6.50@$8.50;  extra  large,  $25;  ground, 
wallpaper  grade,  $90@$160  per  ton 
(depending  upon  quantity);  ground 
rooting  micai  ?25@$70,  all  f.o.b.  New 
York. 

'Monazite  —  Minimum  of  6  per  cent 
thorium  oxide,  $30  per  unit,  duty  paid. 

Phosphate  Rock-Per  long  ton,  Flor- 
ida ports,  pebble  grade:  77  per  cent 
tricalcium  phosphate,  $9.50  ($10.50  for 

'Poote  Mineral  Co.,  Philadelphia,  Pa. 


hard    rock);  ;    75@74 

per   C61 

-     5  66  per  cent,  $4. 
l'umice  Stone  —  Imported,  lump,  3@ 
40e.  per  lb.;  domestic  lump,  5c;  ground, 
5@6c,  all   f.o.b.  New  York. 

Pyrites — Spanish  fines,  per  unit,  12c, 
c.i.f.  Atlantic  seaport;  furnace  size, 
13c;  Spanish  lump,  13@14c;  domestic 
fines,    f.o.b.    mines,    Georgia,    ll@12c. 

Silica — Glass  sand,  $1.25@$2.25  per 
ton;  sand-blast  material,  $2.25@$4.50, 
f.o.b.  Indiana  and  Illinois  points. 
Amorphous  or  decomposed  variety,  soft 
silica,  250  mesh,  $14;  350  mesh,  $18; 
■150  mesh,  $28  per  ton.  Ganister,  crude, 
$2.50  per  ton,  f.o.b.  Illinois  points. 
Molding  sand,  building  sand,  glass 
sand.  $2.25@$3,  f.o.b.  Pennsylvania 
points. 

Sulphur— $16@$18  per  ton  for  do- 
mestic, f.o.b.  Texas  and  Louisiana 
mines;  $18@$20  for  export,  f.a.s.  New 
York. 

Talc— 20  to  200  mesh,  $7@$12  per 
ton,  f.o.b.  Vermont;  $8.25@$13,  f.o.b. 
points  in  Georgia;  200  mesh,  $16@$20, 
f.o.b.  Los  Angeles. 

Mineral  Products 

Copper  Sulphate  —  Large  crystals, 
5.65c;  small  crystals,  5.55c  per  lb., 
f.o.b.  New  York. 

Potassium  Sulphate  —  Powder,  do- 
mestic, $1  per  unit,  basis  90  per  cent, 
f.o.b.  New  York. 

Sodium  Nitrate  — $2.37J@$2.40  per 
cwt.,  ex  vessel,  Atlantic  ports. 

Sodium  Sulphate — For  95  per  cent 
material,  $12.50  per  ton,  f.o.b.  in  bulk, 
Western  mines,  spot  and  six  months' 
contract;  $17@$20  per  ton,  New  York. 

Ferro  -Alloys 

Ferrotitanium — For  15  to  18  per  cent 
material,  $200@$225  per  ton,  f.o.b. 
Niagara  Falls,  N.  Y. 

Ferrocerium — Per  lb.,  $12@$15. 

Ferrochrome — Carload  lots,  spot  and 
contract,  60  to  70  per  cent  chromium,  6 
to  8  per  cent  carbon,  lljc.  per  lb.  of 
chromium  contained;  4  to  6  per  cent 
carbon,  12c,  f.o.b.  works. 

Ferromanganese — Domestic  78  to  82 
per  cent,  $59@$60,  f.o.b.  furnace;  Eng- 
lish and  German,  $57@$58.35,  cii.  At- 
lantic seaport.  Spiegeleisen,  18@20  per 
cent,  $25@$27  per  gross  ton,  f.o.b. 
furnace. 

Ferromolybdenum — Standard  grades, 
carrying  from  50  to  60  per  cent  molyb- 
denum metal,  with  low  sulphur,  phos- 
phorus, and  arsenic,  $2.25  per  lb.  of 
contained  metal,  f.o.b.  works.  Imported 
material,  $1.70@$2. 

Ferrosilicon — For  10  to  15  per  cent, 
per  gross  ton,  f.o.b.  works,  $38@$40; 
50  per  cent,  $54@$55;  75  per  cent,  $115 
@$120. 

Ferrotungsten — Domestic,  70  to  80 
per  cent  W,  40@45c  per  lb.  of  con- 
tained tungsten,  f.o.b.  works.  Foreign, 
50c,  duty  paid,  f.o.b.  Atlantic  ports. 


uranium — 86  to  00  per  cent  U, 

$6  per  lb.  of  U  contained,  f.o.b.  works! 

FerrovanadJUm— $4.25@$4.50   per   lb. 

<>f    V    contained,  according  to   analyses 

and  quantity. 

Metal  Products 
Copper    Sheets— Current    New    York 
list    pncc.    21.25c.    per   lb.;    wire,    15@ 
15.25c. 

Lead  Sheets — Full  lead  sheets,  7Jc; 
cut  lead  sheets,  8c  in  quantity,  mill 
lots. 

Nickel  Silver— $27.75c  per  lb.  for  18 
per  cent  nickel  Grade  "A"  sheets. 

Yellow  Metal  —  Dimension  sheets, 
17.75c;  sheathing,  16.75c;  rods,  g  to  3 
in.,  14.75c. 

Zinc  Sheets  —  $8  per  100  lb.,  less  8 
per  cent  on  carload  lots,  f.o.b.  works. 

Refractories 

Bauxite  Brick— 50  per  cent  alumina, 
$130  per  1,000;  76  per  cent,  Suprafrax, 
$200  per  1,000;  f.o.b.  works,  St.  Louis 
and  Pittsburgh. 

Chrome  Brick— $41@$43  per  net  ton. 

Chrome  Cement  —  40(5)45  per  cent 
C^O,,  $30@$32  per  net  ton,  and  $31  in 
sacks,  carload  lots,  f.o.b.  eastern  ship- 
ping points. 

Firebrick — First  quality,  9-in.  shapes, 
$32@$37  per  1,000,  Pennsylvania,  Ohio 
and  Kentucky. 

Magnesite  Brick— 9-in.  straights,  $53 
@$55  per  net  ton,  f.o.b.  works. 

Silica  Brick— 9-in.,  per  1,000,  $30@ 
$35  in  carload  lots,  f.o.b.  shipping 
points. 

The  Iron  Trade 
Pittsburgh,  Jan.   31,   1922 

Demand  for  steel  products,  on  the 
whole,  has  shown  no  change  in  the  last 
two  weeks,  and  the  tonnage  of  business 
booked  by  steel  mills  in  the  month  of 
January  falls  decidedly  short  of  the 
expectations.  Signs  appearing  in  the 
last  week  have,  however,  been  of  a 
promising  character  as  to  tonnage 
demand  in  the  future,  though  not  as 
to  prices. 

Tin  plate  is  doing  quite  well,  showing 
a  production  at  close  to  75  per  cent  of 
capacity,  and  sheets,  wire  products,  and 
tubular  goods  together  average  about 
50  per  cent  of  capacity.  Bar,  plate, 
and  shape  production  is  light.  Rail 
production   is    materially   increased. 

Prices  of  steel  products  are  ex- 
tremely unsatisfactory.  Though  open 
or  "regular"  prices  are  not  changed, 
more  tonnage  is  now  sold  at  concessions 
than  at  full  prices,  and  there  is  keen 
competition  everywhere. 

Pig  Iron  —  Basic  is  off  25c  and 
foundry  iron  50c  from  previous  quo- 
tations, the  market  being  now  quotable 
at  $19.50  for  bessemer,  $18  for  basic, 
and  $19  for  foundry,  f.o.b.  Valley 
furnaces,  with  $1.96  freight  to  Pitts- 
burgh.    Inquiry  is  light. 

Coke 
Connellsville — Furnace,    $3.25@$3.50; 
foundry,  $4.25@$4.50. 
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Company  Reports 


Consolidated  Mining  &  Smelting 
Production  Increases 

By   ALEXANDER 
Writ'-  ■  OMd  Mining  J< 

A  PRELIMINARY  REPORT  of  the  I  !  Mining 

if  Canada  makes  this  comparison  of 
output  and  value  for  the  la.st  two  years: 

:  (20 .    . 1921  — 

Production 

6        $')0J  7 14  51.037  $1,083,232 

1.097,930       1,282.549  1,172,890  791.985 

OOI.314    601.748  3,556,517  306.754 

26  474.D52   1.730,024  57,051,110  1,960.999 

J)4   2.810,890  53,131,270  2,551,895 

In  the  tonnage  treated  and  quantity  of  zinc-lead  produced 
1921  was  a  record  year  for  the  company  and  for  the  Prov- 
ince of  British  Columbia.  The  parallel  columns  afford 
opportunity  for  analysis  by  those  who  are  interested  in  the 
situation  that  confronted  producers.  The  company's  opera- 
tions were  characteristic  of  what  all  others  had  to  meet. 
For  the  408,346  tons  received  at  the  Trail  metallurgical 
works  of  the  company,  the  monetary  return  may  be  said 
to  have  been  satisfactory  but  inadequate.  Only  a  fortieth 
of  that  tonnage,  it  is  explained,  came  from  private  opera- 
tors. All  else  was  derived  from  company  mines.  At  any 
rate,  the  results  are  indicative  of  what  is  possible  when 
economies  are  complete  and  metal  markets  more  responsive. 
They  follow  the  preceding  year  in  which  the  management 
noted  there  had  been  "the  most  drastic  period  of  deflation 
ever  known"- — for  which  $624,115.15  was  written  off.  The 
following  compilation  shows  these  items  as  they  appeared 
a  year  ago  and  how  they  have  been  dealt  with : 

Special  bank  loan  expenditure.  .    .  $1,750,000 

Other  bank  loans  and  overdraft  3.601.204 

Accounts  payable 1.777.463 

Ores  and  metals  in  process $3,336,463 

Stores  and  materials 1.486.920 

At  the  end  of  1919  there  was  a  carry-over  in  ores,  metals, 
and  smelter  product  of  $2,987,297.  Capital  commitments — 
which  will  be  refunded — and  labor  disputes  accentuated  the 
industrial  reaction.  It  is  to  be  emphasized,  however,  that 
during  1920  the  management  complained  that  "a  great 
deal  of  trouble  was  experienced  during  the  early  part  of 
the  year  owing  to  an  insufficient  and  unsatisfactory  ore 
supply,"  especially  of  zinc  ores,  a  situation  that  no  longer 
exists. 

Until  settlements  are  effected  and  the  balance  sheet  ap- 
pears, no  statement  can  he  made  as  to  the  improved  financial 
position.  Presumably,  and  according  to  informal  pro- 
nouncements, inventories  are  not  so  bothersome.  It  is  even 
intimated  that  it  is  the  company's  competitors — particularly 
in  the  Far  East — who  are  doing  hard  thinking  about  the 
quantity  and  grade  of  the  lead-zinc-silver  ore  at  the  beck 
and  call  of  the  company's  board  of  directors.  Of  the  348,000 
tons  dealt  with  in  1920,  260,000  tons  came  from  the  Sulli- 
van Mine,  at  Kimberley,  British  Columbia.  A  greater  pro- 
portion of  the  1921  tonnage  was  from  the  Sullivan,  where 
underground  developments  have  surpassed  expectations  and 
the  utmost  optimism  prevails.  Instead  of  a  scarcity  of 
zinc-bearing  ores,  the  company  has  been  shipping  a  grade 
averaging  11  per  cent  lead  and  18  per  cent  zinc.  Obviously 
the  detailed  balance  sheet  will  have  no  inverted  box  rules 
about  it  suggestive  of  the  mortuary  or  the  moribund. 

Consolidated  production  must  have  been  sustained  through- 
out the  year;  for  the  total  Dominion  of  Canada  output 
of  lead  in  the  first  half  of  1921  was  about  32,875,000  lb., 
compared  with  35,953,717  lb.  for  the  whole  calendar  year 
1920.     In  the  same  six  months  of  1921,  the  total  Canadian 


production  of  zinc  was  28,236,10::  II).,  of  which  the  Consoli- 
dated  contributed  28,218,000  lb.  Allowing  for  everything, 
the  record  is  the  outstanding  feature  of  Canada's  mineral 
industries — apart  from  HollJnger  Consolidated  gold  results. 
Ontario  and  Quebec  produced  no  zinc.  British  Columbia 
had  the  field  all  to  itself.  Had  prices  been  at  all  comparable 
with  those  of  1920,  some  of  the  Consolidated  directors  feel, 
they  would  be  the  better  enabled  to  greet  the  rising  morn 
with  a  larger  chest  measurement  than  Chanticleer — and 
they  would  not  so  vehemently  wish  the  de'il  was  awa'  wi' 
the  excise  man. 

It  has  devolved  upon  the  management  to  liquidate  in- 
ventories— to  thaw  out  the  banking  position.  Liquidity  has 
preceded  further  plans  for  expansion.  Kobe  and  Europe 
took  the  Consolidated  metals.  Once  money  markets  are 
easier,  and  in  the  near  future,  announcements  will  be  made 
as  to  concentration  and  power  facilities.  As  surety  for 
such  plans  and  what  they  will  entail,  apart  from  copper 
properties  and  the  program  therefor,  there  is  an  estimated 
5,000,000  tons  of  zinc-lead-silver  ore  at  the  Sullivan  mine 
alone,  which  may  be  considered  conservative  by  the  more 
enthusiastic  directors.  The  estimate  has  a  factor  of  safety. 
The  Sullivan  is  so  big  that  it  is  more  prudent  to  under- 
estimate and  to  merely  register  the  generalization  that  the 
gross  value  of  what  is  determined  and  what  may  be  approx- 
imated— what  is  recoverable  with  the  new  metallurgy — will 
test  the  capacity  of  more  than  one  cornucopia.  Yet  a  lead- 
ing Canadian  mining  engineer  six  months  ago,  exclaimed: 
"Sullivan!  Sullivan!  I  never  heard  of  it!    Where  is  it?" 


Mining  Dividends  for  January,  1922 

The  following  dividends  were  paid  by  mining  and  metal- 
lurgical companies  during  January,  1922: 

Companies  in  the  United  States:  Situation  Per  Share  Total 

American  Smelters.Sec.  pfd.  "A".. .  U.S.  $I50Q  $146,071 

American  Smelters  Sec.  pfd.  "B"...  U.S.  1   25  Q  39,855 

Cresson  Consolidated  Gold Col.  0.10  122,000 

Eagle-Picher  Lead  pfd Mo.,  Okla.  I    50  Q  1 5,000 

Homestake  Mining,  g S.  D.  0  25  M  62,790 

Phelps  Dodge  Corporation,  c U.  S.  and  Mex.    1   00  Q  450.000 

Rochester  Silver  Corporation Nev.  0. 025  44,268 

Tonopah  Belmont  Development,  s.g.  Nev.  0.05  75,000 

Tonopah  Extension,  s.g Nev  0.05Q  64,636 

United  Eastern,  g Ariz.  0  15  Q  204,455 

IS  Smelting,  Refining 

AMming.pid U.S.  and  Mex.    0.875Q  425,556 

Companies  in  Canada: 

Asbestos  Corporation Que.  $1.50Q  $45,000 

Asbestos  Corporation  pfd Que.  1.75  Q  70,000 

Dome  Mines,  g Ont.  0.25  Q  119,167 

Hollinger  Consolidated  Gold Ont.  0.05  4  wks.  246,000 

Kerr  Lake,  s Ont.  0  125  Q  75.000 

Mclntyre  Porcupine,  g Ont.  0.05  4  mos.  182,014 

Nipissing,  s Ont.  0.30  360,000 

Wright-HarsreavM.  g Onl  0  05  137,500 

M,  monthly;  Q,  quarterly;  c,  copper;  g,  gold;  s,  silver 

The  dividend  record  of  January  contains  several  addi- 
tions to  the  list  published  three  months  ago.  Cresson  Con- 
solidated Gold  is  again  included,  after  a  hiatus  lasting  since 
June,  1920;  Tonopah  Belmont  Development  Co.'s  last  pay- 
ment was  5c.  in  April,  1921;  Nipissing  paid  15c.  extra, 
besides  the  regular  quarterly  dividend  of  15c;  and  Wright- 
Hargreaves  paid  an  initial  dividend  of  5c.  per  share.  This 
last  is  one  of  the  principal  producers  of  the  Kirkland  Lake 
district,  and  the  new  175-ton  mill,  it  is  predicted,  will  turn 
out  enough  gold  to  net  the  company  close  to  $1,000,000  in 
its  first  year  of  operation.  The  stock  is  closely  held.  In 
addition  to  the  dividends  listed,  the  Star  Mining  Co.,  in 
Idaho,  is  reported  to  have  paid  a  dividend  of  $250,000, 
though  no  official  advices  to  this  effect  have  been  received. 
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Metal  Statistics 


Monthly  Average  Prices  of  Metals 


Silver 


-\> 


York- 


1922 
35   035 


384    191 

i  ><T  ounce, 


1921  1922  1921 

January 65  950       65.450      39.985 

February 59  233  34  745 

March 56  023  32  479 

April 59  337  34  250 

May 59  810  34   165 

June 58  510  34  971 

July 60  260  37  481 

August 61   597  38  096 

September 66   160  40  082 

October 70  970  41    442 

November 68.214  38.750 

December 65.7o0  35.645 

Year 62  654  36  841 

New  York  quotations  cents  per  ounce  troy,  999  fini 
sterling  silver,  925  6ne. 

Copper 

. New  Y'ork •     ■ London 

Electrolytic                Standard  Electrolytic 

1921          '922             1921  1922            1921             1922 

January 12.597     13  465       70  964     65  226       79  119        72  321 

February 12  556                        70  925  75  925 

March II  976                      67  565  71.190 

April 12  438                      69.381  71.786 

May 12  742                      73.196  74  298 

June 12  697                      71.852  75.682 

July 12   170                      71    155  75  286 

August 11634                      68  614  72  705 

September 11948                      67  977  72  295 

October 12.673                      67.327  73.476 

November 13  035                      66.614  74.386 

December 13  555                      66  706  74  525 

Year 12  502                      69  356  74  223 

New  York   quotations,    oente  per  lb.     London,  pounds  sterling  per  long  ton. 

Lead 

'—New  York—    —St.  Louis —       London 

1921          1922           1921  1922         1921          1922 

January 4  821       4  700         4  747  4.388     23  J87    23  667 

February 4  371                        4.228  20  650 

March 4  084                        4  000  18  911 

April 4  356                        4.272  20  589 

May 4  952                         4  784  23  399 

June 4  485     4.293  22  563 

July 4  410     ..                 4  260  23  J99 

August 4  382                        4  217  23  489 

September 4  600                        4.392  23  148 

Ootober 4  690                        4.439  23  679 

November 4  683                        4.356  24.483 

December 4   700                          4   369  25  322 

Year 4  545                        4  363  22.752 

New  York  and  St.  Louifi  quotations,  cents  per  lb.  London,  pounds  sterling 
v«r  long  ton. 

Tin 

.  New  York .        • London . 

— 99%^—.     Straits 

1921         1922           1921        1922  1921           1922 

January 31  470    31   480     36  000    32  100       190  464      163  065 

February 28.534                    32  142  166  250 

March 27.296                    28  806  156  024 

April 28.990                    30.404  163.905 

May 31.431                     32  500  177.411 

June 28.514                    29.423  167.506 

July. 26.755                    27.655  164.530 

A««ust 25  662                    26  301  155  318 

September 26  280                    26  680  156.750 

0<*ober 27.278                    27.655  156.380 

November 28.592                    28.935  158.898 

December 32   106                    32  486  169  738 

Y»" 28  576     ..              29  916  165  265 

New  York  quotations,  cents  per  lb.     London,  pounds  sterling  per  long  ton. 

Zinc 

'-St.  Louis—        - — -London ■ 

1921  1922           1921          1922 

rt?,^L ••       5^13  4  691        25  262    26  321 

\1*ISh 4  737  25  077 

MP.™ 4  747  25.530 

J?Pe 4  421  26.750 

VJS,-,- 4  239  26  262 

Berf.^k„- '•IB*  25  068 

OetobSr *   235  25  "6 

NovLmh^: *  605  26.315 

DeoelnW '•667  25.949 

uecember 4  g35  26  900 

I?U""'". 4~655  ~.             25  845 

pa  king  tS,        S1  L°°"  quot»*ion8'  <xn*a  P™  pound.    London,  pounds  sterling 


Antimony,  Quicksilver  and  Platinum 

Antlm onj       i  Quicksilver  ('.)         Platinum  <  i 

, — New  York — .  —  No*  York— ^       -New  York— 

1921          1922  1921  1922           1921          1922 

January 5.258        4  463  48  440  49   960        73   400    97   260 

February 5  250  49  545  70  227 

Man* 5  282  46  796  72  463 

April 5   137  45   423  73  404 

May 5  250  47  000  73  740 

June 5  087  46  846  74  942 

July 4  735  44  950  70  440 

August  4  597  45  028  73  222 

September 4   564  42   660  75  960 

Oct  ber 5  085  39  840  81800 

November.  4  734  39  HII4  82  609 

Deoembcr 4  500  49  212  78  192 

Year 4  957  45  462  75  033 

(a)  Antimony  quotations  in  oente  per  lb.  for  ordinary  brands     ('•>  Quicksilver  in 
dollars  per  flask,     (r)  Platinum  in  dollara  per  ounoe 

Pig  Iron,  Pittsburgh 

Bessemer  Ba-nc  No   2  Foundry 

1921          1922  1921  1922          1921            1922 

January 33  96  31.96  3388 

February 28  96  26  96  30  25 

March 28  16  26  46  27  85 

April 26  96  24  46  26  77 

May 26.21  23  84  25.56 

June 24.96  22  66  24.38 

July 22.84  20  76  22  36 

August 21.96  20  29  21   53 

September 21.96  21   21  22  82 

Ootober 2196  20  96  22  96 

November 21    96  20.96  22  74 

December 2196  20  65  21.96 

Year 25  15  23  43  5  26 

In  dollais  per  long  ton 


Alaska  shipments 

Anaconda 

Anions  Copper 

Calumet  &  Arizona 

Calumet  &  Hecla 

Other  Lake  Superior 

Chino 

Con.  Aria.  Smelting 

East  Butte 

Inspiration 

Magma 

Miami 

Nevada  Cons 

New  Cornelia 

Old  Dominion 

Phelne  Dodgo 

Ray 

Shattuok  Ariiona 

United  Verde 

United  Verde  Extension,. . 

Utah  Copper 

Others,  estimated 

Total  United  States 

Imports:    Ore  and  concen- 
trates, matte         

Imports  of  buster,  unrefined 

Imports  of  refined   

Grand  total 

Backus  &  Johnston 

Boleo 

Cananea 

CerTo  de  Pasco 

Chile 

Cons.  MAS.  of  Canada 

Faloon  Mines 

Furukawa 

Granby  ConB 

Hampden  Clonourry 

Katanga T . 

Mount  Morgan 

Mount  Lyell 

Phelps  Dodgo  Mexican. 
Sumitomo 

(a)  No  copper  produced  during  this 


]mde  Copper  Production 

192 

October 

September 

November 

December 

3,709.844 

6.160,847 

4.841,506 

8.881,013 

(•) 

(a) 

(o) 

la. 

(a* 

(a) 

<a> 

(a) 

(o* 

(o) 

(a) 

(a) 

(o) 

la) 

(a) 

(,258,000 

4,250,000 

5,500,000 

5.500.000 

(o) 

(a) 

(ai 

(a) 

(a) 

(a) 

(a* 

(a) 

949,988 

1,000,000 

750,000 

(a) 

(a) 

<a) 

(a> 

(a) 

(3 

(a) 

(at 

(a) 

4.268.000 

5.084,000 

4.514,000 

5.030,941 

<«> 

la) 

lo) 

(a) 

1,527,493 

1,536,725 

1.605,936 

1,717.183 

(o> 

(o) 

(a> 

(a) 

4 

(o) 

(d> 

(a) 

(a) 

(a) 

(a) 

(a-> 

(a) 

Cd 

(a) 

(a) 

la) 

(a) 

(a) 

(a) 

<o) 

<a) 

la) 

(o> 

(a) 

(a) 

(a) 

9,150.000 

5.200,000 

11,130,000 

8,500.000 

23,855,317 

23,231,572 

28,341,442 

29.629,137 

6,268.635 

8,445,551 

7.297,583 

14,844.641 

i        8,614.851 

23.360,893 

10,561,454 

14.731.185 

10,553,792 

761,125 
55,799.141 

2,139,144 

2,447,925 

49,292.595 

49.339,623 

61.652.888 

350.000 

198.000 

900,000 

822.000 

771,305 

1,041.863 

976,815 

954.765 

<o) 

(a) 

(a) 

(a) 

4,594,000 

5,330,000 

5,618,000 

5.536.000 

4,000.000 

4  000.000 

4.000,000 

4.000.000 

261,855 

156,940 

200,000 

313.290 

511,280 

550,710 

518.600 

550,800 

2.744,371 

2,541,508 

2.720.761 

2,593.230 

2,365,017 

2.215.40? 

(o) 

(a) 

(a) 

(a) 

6,136.515 

6,189.435 

5.984,370 

(a) 

(a) 

(a) 

1.204.000 

1,220.000 

71.068.000 

<a) 

(a) 

(a) 

1.674.865 

1.444.316 

2,910,964 

Comparative  Annual  Copper  Production 


January 

February. . , 

March 

April 

May 

June 

July 

August 

September. 
October.. . . 
November. , 
December. . 


1919 

1920 

1921 

135,733,511 

121,903,744 

90,596.597 

111,649,512 

117,450,000 

86,682,941 

102,040,460 

120,309,316 

91,046.345 

98,808,998 

116,078,871 

46.946.523 

92,652,975 

114,964,207 

25,310.511 

95,856,570 

116,107.856 

24,623,693 

100,369,247 

109,729,610 

22,033,739 

107,994,040 

112,460,254 

23.248,398 

108,703,075 

104,9195,62 

23.855,316 

115.143,143 

105,231,571 

23.231.572 

117,289,735 

106,700,178 

28.341.442 

102.997,633 

95,709.009 

29  629.137 

- 
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i 

Si  v  York 

I  Consol }: 

i  ....  I 

Big  lcd((  .  N    Y.  Curt. 

Hiftyhnm  Mines  1 

ft  A] 

4  lli-cla  I 

Canada  Copi  *  r  NY   Curb 

)   ■  York 

•  ,         .  r  New  Y,.rk 

Cluno New  \  ork 

Con.  Anson.,  N.  Y.  Curb 
v    Y.  Curb 

tangs  Boston 

1     pper Boston  Curb 

Davis-Daly Boston 

East  Butte Boston 

■nal Boston  Curb 

Franklin   Boston 

Gadsden  Copper Bost  i  >n  Curb 

Granby  Consol New  Y..rk 

Greene-Cananen .  New  Y  ork 

Hancock Boston 

Howe  Sound N.  Y.  Curb 

Inspiration  Consol...  New  York 

Boston  Curb 

!e Boston 

Kennecott New  York 

Keweenaw Boston 

Lake  Copper Boston 

La.Salle Boston 

Magma  Copper NY.  Curb 

* .         .  1 i  .  .    .   r\.« 


COPPER 

65 


-  pt.  '20,  Q      $0.50 


I 


285 

•28 
121 
351 


•34 

"S 

*62 

12} 

»78 

II 

*40 

30! 

28} 

t3 

2} 


tn 

y 

30 


58} 
268 


IT.     19 

'20.  Q 
18.  Q 
pt.    1°.  Q 
275    Ju 


■ft 
44 
*55 


2J 
38i 


tH 
21 

u 

28} 


8}  Mar.  '20,  Q 
'  19,  A 

*75     Feb. '19,  SA 

•30 


19,  Q 
28}  Nov.  '20,  Q 

2}   

2}  Jan.  '21,  Q 
38!  Oct.  '20,  Q 

7;  Sept.  '20.  K 
26  Sept. '19,  SA 
28}  Dec.  '20,  Q 


r. 
15: 


t*40 

'27 

37} 

t  80 


14} 

18} 

12: 

t*20 


35 

t!70 


Majestic Boston  Curb 

\  .llev Boston 

' :  . -,  i    :._-  .li  Lited  B  ston 

Miami  Copper New  Y'ork 

Michigan Boston 

.  .  Boston 

-  I.-ieCoa. ..  N.  Y.  Curb 

Nevada  Consol New  York 

•ilia Boston 

North  Butte Boston 

North  Lake Boston 

Ohio  Copper. N.  Y.  Curb 

Old  Dominion Boston 

Osceola Boston 

Phelps  Dodge •  Open  Mar. 

Quincy Boston 

Ray  Consolidated  New  Y  sk 

da NY.  Curb 

St.  Man's  Min.  Ld..  Boston 

Seneca  Copper Boston 

Shannon Boston 

Shattuck  Arizona.. . .  New  York 

Boston 

Superior  &  Boston. . .  Boston 

Tenn.  C.  *  C.  cfs. . .  New  York 

Tuolumne Boston 

rdeEx Boston  Curb 

Boston 

Utah  Copper New  Y  ork 

•al&T Boston 

Victoria Boston 

Winona Boston 

Wolverine Boston 

NICKF.L-COPPF.R 

Intemat.  Nickel New  York  12}       12; 

Nickel,  pfd  New  York  72         70 

LEAD 


Dec.  '18,  Q 
June  '20,  Q 
Jan.  '22,  Q 
Mar.  '20,  Q 
14}   Dec.  '20,  Q 


17; 


*60 

I 

10] 

*70 

30} 

1} 

64} 

1} 

II 

*45 


45 
17 
1ft 

x    8* 

♦60 


29 

i; 

62} 
1ft 
I J 
*45 


45     Dec   '21,  K 

i?:  

I  h  Nov.    17,  Q 

8}  Jan.  '20,  Q 

'60     


I 

10}  May '18,  I 
*65     May  '13, 
29}  Nov.  '21,  Q 

'18, 
62:    Dee.  '21,  Q 

'17, 

1} 

*45      

12     


National  Lead.  

National  Lead,  i>fd.. 
St.  Joseph  Lead.... 


N   w  York 
New  York 

New  York 


90} 
112} 
13 


86} 
112} 


12;  Mar.  '19, 
71 ;   Nov.  '21,  Q 


'21, Q 
'21.  Q 
'21,  Q 


QUICKSILVER 


New  Idria Boston 


Am.Z.t.tS New  York 

Am.  Z.  L.  &  S.  pfd. .     New  Y  ork 

tZ New  York 

Butte  &  Superior New  Y'ork 

Callahan  Zn-Ld New  Y'ork 

■■•■:.  Zn N.  Y'.  Curb 

-  Angeles 

•Cents  per  share.  tBid  or  asked 


t2 

ZINC 

14} 

39} 

28} 

6} 

136 


13} 
39 

I 


13}   May '20. 
39;   Nov.  '20,  Q 

.    '18. 
25     Sept.  '20, 

'20,  Q 
1  iv.  '21.  Q 

*50     Sept.  '20,  Q 


0.25 
0.50 
5.00 


121    Dee. 
u      Mar 

3     Dec. 
45     Sept. 

18,  SA 
'21,  Q 

L00 
0.50 

'20,  Q 

0.37* 

18,  Q 

0.05 

'20,  Q 

0.50 

0.25 
0.50 
0.15 


0.05 
1.00 
0.25 
0.50 
0.50 


V 

I      Tan. 

1°, 

0 

0.50 

*3 

1' 

■11 

Nov. 

•17 

H 

1.00 

27 
2} 

57' 

Nov. 

'21 

« 

0.50 

Nov. 

'20 

0 

1.00 

8 

U{  Sepl 

'20 

0 

0.25 

18'. 

'2(1 

K 

0.25 

i ;; 

i  l„| 

18, 

Q 

0.25 

2i 

li) 

1.00 
0.25 


0.25 
0.25 
0.50 
0.30 


1.50 
1.75 
0.25 


1.00 
1.50 
0.50 
1.25 
0.50 
2  00 
0.03 


Q,  Quarterly.     SA,  Semi-annually.  M, 
hly. "  K,  Irregular.    I,  Initial.    X,  Includes  extra. 
Toronto  quotations  courtesv  Hamilton  B.  VT^Us:  Spokane,  Pohlman  Investment 
Co.;  Salt  Lake,  Stock  and  Mining  Exchange;  Los  Angeles,  Chamber  of  Com- 
merce and  Oil;  Colorado  Springs,  The  Financial  Press.  N.  Y". 


Ilislli 
GOLD 


ild 

>au. 

I     i  on  Hill 

os  l  G.. . 

■iiMon 


Mi 


New  York 
New  York 

New  York 
N.  Y  Curb 
Ti 


New  York 

!  ■  -  loldfield  ..  N    V  Curb 

Golden  Cyole  Colo 

Goldfield  Consol...  N.  \    Curb 

Bollinger  Consol T nto 

Homestake  Mining..  New  York 

Kirkland  Lake  T ito 

Lake  Shore  .  Toronto 

M el ntyn-  Porcupine.  Toronto 

Porcupine  Crown..  .  .  T  ironto 

Porcupine  V.  N.  T...  Toronto 

Portland Col..  Springs 

Schumacher Toronto 

Silver  Pick    N.  Y.  Curb 

Teok  Hughes     Toronto 

Tom  Reed Los  Angeles 

l  nited  Eastern N.  Y.  Curb 

Vindicator  Consol. .  .  Colo.  Springs 

White  Caps  Mining..  N.  Y.  Curb 

Yukon  Gold N.  Y.  Curb 


I       2}}Jan.  -22,  Q       $0.10 

►77  

i  ii    '22,  Q         0.25 

+  21        

'75  June '21,  Q          0.02 

'4  Dee.  '19,               0.05 

7.95  Dec. '21,4  wks  0.05 

57  Dec.  '21,  M        0.25 

*32      

137  Nov.  '21,  K       0.02 

2  45  Jan.  '22.  K         0.05 

+  15;  July '17,              0.03 

20}    

*55  Oct. '20,  Q         0.01 

*35J   

*6     

*29     

*90  Dec. '19,             0.02 

2}  Oct.  '21,  Q         0.  IS 

29  Jan.  '20,  Q         0.01 

*4     

.        1}  June '18,             0.02} 


SILVER 


Batopilss  Mining New  Y'ork 

Beaver  Consol Toronto 

Coniagas Tot  onto 

Cmwn  Reserve Toronto 

Kerr  Lake N.  Y.  Curb 

La  Rose Toronto 

McKinley-Dar.-Sav..  Toronto 

Mining  Corp.  Can. ..  Toronto 

Nipissine N.  Y.  Curb 

Ontario  Silver New  Y'ork 

Ophir  Silver N.  Y.  Curb 

Temiskaming Toronto 

Trethewey Toronto 

GOLD    AND    SILVER 

Boston  &  Montana...  N.  Y.  Curb 

Cash  Hoy  N.  Y.  Curb 

Dolores  Ksperanza...  N.  Y.  Curb 

El  Salvador N.  Y.  Curb 

Jim  Butler N.  Y.  Curb 

Jumbo  Extension.. .  .  N.  Y".  Curb 

MacNamara  M.&M.  N.  Y.  Curb 

Tonopah-Belmont. . .  N.  Y.  Curb 

Tonopah-Divide N.  Y'.  Curb 

Tonopali-Extension..  N.  Y.  Curb 

Tonopah  Mining N.  Y.  Curb 

West  End  Consol.. . .  N.  Y.  Curb 


*34J 


*68 


+84 


H 


*32 
7} 


"5 


}  Dec.  '07, 1 
*20}  May  '20,  K 
1.40  May  '21,  Q 
+  14     Jan.  '17, 

3}  Jan. '22, Q 
*34  Apr.  '18, 
*I8}  Oct.  '20.  Q 
1.05  Sept. '20,  Q 
6}  Ian. '22, Q 
5  Jan. '19,  Q 
*I2  Jan. '12, 
*34}  Jan.  '20,  K 
*7}     Jan. '19, 


6     Aug. '18.  SA 
3     June  '  16, 
8    May. '10, 
1}  Jan.  '22,  Q 

6U      *63     

1}  1}  Jan.  '22,  Q 

I  ft        IftOct. '2I.SA 

76       *84    Dec. '19,  SA 


'ft 


SILVER-LEAD 

Caledonia N.  Y.  Curb         *6     Jan.  '21,  M 

Cardiff  M.&M SaltLake           1 .  02}    1 .02}  1 .02}  Dec.  '20, 

Chief  Consol Boston  Curb  3}         I  &       3ftAug. '2I,Q 

Consol.  M.  &S Montreal               20}        19}  19}  Oct.  '20,  Q 

Daly  Mining SaltLake        T300t100  ...     July '20.  Q 

Dalv-West Boston                   t3         t2  ...     Dec. '20,  Q 

Eagle  &  Blue  Bell. . .  Boston  Curb        t3         t2i  2}  Apr. '21,  K 

Electric  Point   Spokane                *45       *4  *4S  May '20,  SA 

Federal  M.  &  S.    .    .  New  York            t°i       t2  10    Jan. 'C9, 

Federal  M    &  S„  pfd  New  Y'ork            41         40  40    Dec.  '21,  Q 

Florence  Silver Spokane              *I8       *I8  *I8     Apr. '19 

Grand  Central SaltLake            *4I       +40  *40     Jan.  '21,  K 

Hecla  Mining N.  Y.  Curb  4}         4ft       4HDec.  '21,0 

Iron  Blossom  Con...  N.  Y.  Curb        *2I       *20  *20     Dec. '21,  Q 

Judge  M.&S SaltLake          f300t2.25  2  50  Sept. '20,  Q 

Marsh  Mines       N.  Y'.  Curb         *4     June '21,  I 

PrinceConsol SaltLake            *I3}     *I0  *l3}Nov'l7, 

Rambler-Cariboo....  Spokane                 *4S       +4  *4     Feb.    19, 

Rex  Consol             ...  N.  Y'.  Curb           *7         *6  */     

s,,oth  Ilccla           ...  SaltLake        fl  05       t30  ...     Sept. '19,  K 

Standard  Silver-Ld..  N.  Y.  Curb        *I2       +12  *I2    Opt. 'IT. 

Stewart  Mines  N.  Y.  Curb          *4         *3  *3     Dec.    15. 

Tamarack-Cn.-ter..    .  Spokane             2.10     1.90  1.90     Jan.  '21,  K 

T  n  tic Standard SaltLake          2.50     2.025  2.50     Dec. '21    Q 

[fih  \pex            ....  Boston                     2}         2}  2}  Nov. '20.  K 

Wilbert  Mining N.  Y.  Curb          *l         *l  *l     Nov. '17, 

VANADIUM 

Vanadium  Corp New  York            35}       33  33}  Jan. '21,  Q 

ASBESTOS 

Asbestos  Corp......  Montreal               50}       48}  50}  Jan.  '22,  Q 

Asbestos  Corp.,  pfd..  Montreal              78         76}  78    Jan.   22,  Q 

SULPHUR 

Freeport.  Texas New  York             15         12}  MS  Nov' 19,  Q 

Texas  Gulf New  York            42}       40|  4I|  Deo.   21.  Q 

MINING,  SMELTING  AND  REFINING 

\mer  Sm.  &Ref....  New  York            47}       45}  46}  Mar. '21.  Q 

Amef:Sm:&Ref.pf.  New  York             901       89}  89     Dec.    21,  Q 

Am.  Sm.  pf.  A New  York             87}       87  87     Jan.    22,  Q 

U.S.  Sm.  R.  &M .    .  New  York             36}       36}  36}  Jan.    21,  Q 

U  S  Sm.R.&  M.  pf  .  New  York            43}       43}  43}  Jan.   22,  Q 


0.12) 
0.03 
0.121 
0.05 
0.12} 
0  02 
0.03 
0.12} 
0.15 
0.50 


0.07 
0.05 
0.02} 
0.05 

0.05 
0.05 
0.05 


0.01 

0  15 

0.05 
0.62* 
0.10" 
0.25 
0.05 
0.03 
1.50 

1  00 
0.01  J 
0  01 
0.17 
0.02! 
0.12} 
0  02 
0  02} 
0.01 

0J5 
0.05 
0  05 
0.04 
0.05 
0.25 
0.01 


1.00 
1.75 
1.50 
0.50 
0.87 


ftbruary  4,   L922 
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NEW  MACHINERY 
AND  INVENTIONS 


Welding  Engineer  Saves 
Smelter  Big  Sum 

Some  time  ago  the  Bunker  Hill  & 
Sullivan  Milling  and  Concentrating  Co., 
Kellogg,  Idaho,  had  26  8-ton  cast  iron 
melting  pots  that  had  been  so  badly 
cracked  in  service  at  its  smelter  that 
they  had  either  to  be  scrapped  or  re- 
claimed in  some  manner.  They  repre- 
sented an  investment  of  $31,200,  but 
their  value  as  scrap  would  be  less 
than  a  tenth  of  that  amount,  from 
which  would  have  to  be  deducted  the 
cost  of  transportation  to  market  and  re- 
duction, so  that  the  alternative  of  rec- 
lamation was  important.  Attempts  to 
weld  them  by  the  electric-arc  process 
proved  failures.  The  first  experiments 
with   gas   welding   resulted   disappoint- 


one  time  around   the   pol    little 

ed    it.      It    v. 

until    h(  '        heat  with  a 

blast     from    an    nil 

d  covered  the  furnace  ai 

ing  with   ar-hoto:,   paper  that    he  sue- 

tiring  thi-  p! 
sarj   to  proceed  with  the  welding.    The 
pots  ha. I   been  subjected   to  such   high 

temperatures  in  service  that  a  large 
irbon  was  burned  out  as 
in  the  grate  bars  of  furnaces.  This 
made  it  necessary  to  bring  the  pots  to 
a  high  temperature  before  beginning  to 
weld  in  order  to  effect  a  homogeneous 
1  if  course  the  pots  were  annealed 
after  welding  to  restore  the  original 
structure. 

The  welding  demonstration  described 
was  conducted  by  one  of  the  service 
engineers  of  the  Oxweld  Acetylene  Co.'s 
Seattle  branch.  The  Northport  Smelter 
Co.,  hearing  of  the  success  of  the  work 
at  Kellogg,  Idaho,  also  ordered  Oxweld 
apparatus  especially  for  the  reclama- 
tion of  melting  pots. 


for    such    a  ter    the    war. 

Aft.  r   the   war   the   Pittsburgh    I 
ment  Station   of  the   Bureau   of   Mines 
continue  nts  on  the    . 

limitations    of    carbon    monoxide    gas 

A  New  Drum-  and  Scoop-Type 
Feeder 

A  combination  drum  and  scoop-type 
feeder,  the  largest  size  of  which  has  a 
capacity  rating  of  2,000  tons  of  dry 
twi  nty-four  hours,  has  recently 
been  designed.  Such  a  combination 
enables  the  feeder  to  take  a  large 
initial  feed  and  several  hundred  per 
cent  circulating  load  as  well.  The 
drum  of  the  larger  feeder  is  48  in.  in 
diameter  and  allowance  is  provided  for 
a  scoop  with  a  radius  of  48  to  54  in.,  as 
may  be  required  by  the  customer. 
Aside  from  its  large  capacity,  all  parts 
are  reversible.  This  enables  the  pur- 
chaser   to    reduce    his    stock    when    he 


MELTING  POT  PRELIMINARY  TO  WELDING 


COMPLETED  WELD  ON  EIGHT-TON  POT 


ingly  also,  but  the  oxy-acetylene  proc- 
ess seemed  to  offer  greater  promise  of 
success,  and  the  engineering  depart- 
ment of  one  of  the  large  apparatus 
manufacturers  was  given  an  opportunity 
to  work  out  the  problem. 

The  engineer  in  charge  of  the  work 
not  only  successfully  welded  several  of 
the  pots,  which  have  now  been  some 
time  restored  to  service,  but  conducted 
the  demonstration  so  that  other  oper- 
ators could  proceed  with  reclamation  of 
the  remaining  pots.  The  officials  of  the 
Bunker  Hill  &  Sullivan  Mining  and 
Concentrating  Co.  were  so  satisfied  with 
the  results  obtained  that  they  at  once 
ordered  a  complete  installation  of  the 
equipment  used,  including  generators 
for  acetylene,  and  in  the  future  it  will 
be  used  on  work  of  this  kind  and  for 
general  welding  and  cutting  at  the  mine 
and  smelter  in  making  repairs  to  broken 
and  worn  machinery  and  plant  struc- 
tures. 

+w  ^°Uld  not  be  concluded,  however, 
that  the  oxy-acetylene  service  engineer 
accomplished  his  demonstration  without 
S°ml  ]"on,eering  to  develop  the  best 
method  of  procedure.  For  example, 
when  he  tried  to  pre-heat  the  first  pot  in 
an  .mprovised  charcoal  furnace,  he  dis- 
covered that  26  sacks  of  charcoal  burn- 


"Hopcalite" — A  Destroyer  of 
Carbon  Monoxide  Gas 

After  considerable  research  on  the 
part  of  the  U.  S.  Bureau  of  Mines,  the 
Chemical  Warfare  Service  of  the  U.  S. 
Army  and  a  number  of  scientists,  a 
mixture  of  metallic  oxides,  known  as 
"hopcalite,"  which,  when  placed  in  a 
gas  mask  canister,  acted  to  destroy  car- 
bon monoxide  gas,  was  developed. 

Recognizing  the  great  value  of  a 
carbon  monoxide  mask  for  industrial 
use  the  Mine  Safety  Appliances  Co., 
Pittsburgh,  Pa.,  undertook  the  develop- 
ment of  masks  suitable  for  different 
industrial  conditions  in  collaboration 
with  the  scientists,  utilizing  "hopcalite" 
as  the  element  for  removing  carbon 
monoxide. 

This  work,  after  many  months  of  per- 
fecting and  testing,  has  culminated  in 
the  two  types  of  masks — one  type  for 
use  against  carbon  monoxide  around 
blast  furnaces  and  producer  plants, 
and  the  other  an  "All-Service"  type, 
for  fire  departments,  and  mine  fire 
fighting,  where  smoke  and  other  gases 
in  addition  to  carbon  monoxide  may  be 
encountered. 

The  U.  S.  Bureau  of  Mines  was  espe- 
cially interested  in  developing  the 
carbon    monoxide    absorbent   not    only 


has  mills  operating  in  opposite  direc- 
tions, as  by  merely  changing  the  parts 
the  same  feeder  can  be  used  on  a 
mill  rotating  in  clockwise  or  counter- 
clockwise direction.  Parts  are  made 
replaceable  to  take  care  of  ordinary 
wear,  so  that  the  cost  of  renewing 
parts  is  small. 

The  initial  feed  is  fed  by  a  chute  to 
the  opening  in  the  drum.  A  scoop  on 
the  outside  of  the  drum  operates  in  the 
ordinary  feed  box,  but  it  does  not  have 
to  handle  large  material;  therefore, 
wear  is  greatly  reduced  and  there  is  no 
danger  of  breakage  to  the  box.  This 
feeder  is  manufactured  by  the  Hardinge 
Co.,  120  Broadway,  New  York. 


Device  That  Makes  Measuring  a 
One-Man  Job 

A  convenient  aid  in  measuring  with 
a  tape  is  found  in  a  tape-holding  pin 
known  as  "Sell  Pin,"  which  is  made  of 
brass  and  can  be  attached  to  any  meas- 
uring tape  in  a  few  seconds  by  insert- 
ing the  loop  at  the  end  of  the  tape  into 
the  open  loop  of  the  pin,  and  then  clos- 
ing the  pin  loop  with  a  pair  of  pliers 
or  a  hammer.  The  device  is  made  in 
two  sizes  by  Augustus  H.  Sell,  858 
South  13th  St.,  Newark.  X.  J. 
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lei    &     Metals    Co.     have 

their  general  offices  and  Bush 
Terminal  factory  to  to--'  King  Si 
York. 

■.,  formerly  with  t: 

the  \'allez  Rotarj 

York. 

Gibbons    Bros.,    Ltd.,    Dudley.    W 

Kngland.  has  been  appointed  as 
tative  for  the  British  Isles  of 
W     S     Rockwell  Co.,  furnace  engineers 
and  contractors. 

The  Carroll  Chain  Co.,  Columbus, 
Ohio,  is  specializing  on  steam-shovel 
loading  chains  designed  to  meet  the 
lequirements  of  open-cut  mining.  Daniel 
Carroll  is  president  and  general  man- 
■f   the  company. 

H.  B.  Marshall,  former  manager  of 
Louis  branch  of  the  Electric 
Storage  Battery  Co.,  Philadelphia,  Pa., 
has  been  placed  in  charge  of  railway 
battery  sales,  with  headquarters  in 
Philadelphia. 

List  prices  for  Hercules  No.  6  blast- 
ing caps  were  reduced  $3  per  1,000, 
effective  Jan.  3.  Hercules  No.  8  blast- 
ing caps  were  also  reduced  $5  per  1,000 
and  Hercules  electric  blasting  copper 
wires,  $1  per  100. 

The  Bucyrus  Co.,  of  South  Milwaukee. 
Wis.,  with  northwestern  sales  office  at 
608  Pittock  Block,  Portland,  Ore.,  an- 
nounces the  appointment  of  A.  R. 
Hance  as  northwestern  sales  manager, 
succeeding  L.  T.  Russell,  who  has  re- 
signed after  ten  years  of  service  with 
the    company. 

Lippincott,  Mills  &  Co.,  Inc.,  have 
been  granted  a  New  York  charter  to 
deal  in  coal,  coke,  ores,  scrap,  iron  and 
steel  products  and  ferro-alloys,  and  to  do 
a  general  importing  and  exporting  busi- 
i  ess.  The  new  company  has  offices  at 
17  Battery  Place,  New  York,  and  in  the 
Hippodrome  building,  Cleveland.  G.  W. 
Lippincott  is  president  and  William  H. 
Mills  is  vice-president  and  treasurer. 

Four  gifts  from  various  manufactur- 
ing and  mining  companies  have  added  to 
the  equipment  of  the  department  of 
mining  and  metallurgy  of  the  Univer- 
sity of  Wisconsin  in  the  last  year.  A 
Diester  sand-concentrating  table,  manu- 
factured by  the  Diester  Machine  Co.,  of 
Fort  Wayne,  Ind.,  and  a  Diester  slime 
classifier  were  presented  to  the  depart- 
ment by  the  Burgess  Laboratories,  of 
Madison.  The  Mineral  Point  Zinc  Co., 
Galena,  111.,  donated  a  10-in.  rock 
breaker  and  a  set  of  18-in.  crushing 
rolls  to  the  equipment  of  the  depart- 
ment. 

C.  B.  Stranahan,  of  82  Beaver  St., 
New  York,  has  been  appointed  sole 
agent  in  the  United  States  for  the 
Tharsis  Sulphur  &  Copper  Co.,  of  Glas- 
gow,   Scotland,    for    the    sale    of   lump 


pyrites,    fine    pyrites,    both    crude    and 

washed,    and     morongo     (roasted    and 

leached  cinder — a  high-grade  iron  ore). 

The  Tharsis  company  has  one  of  the 
bs  in  the  Huelva  district, 

Spain.  -Mr.  Stranahan  has  been  in  the 
iusiness  for  thirty  years.  He 
ii  i  led  with  the  old  Davis  mine, 

ai   Rowe,   Mass.,  the  first  pyrites  mine 

ip   in   the  United  States.     This 

was    closed    down     in    1912, 

when  worked  out. 


TRADE  CATALOGS 


lubrication — Steam  valve  and  cyl- 
inder lubrication  is  very  thoroughly 
covered  in  a  well-illustrated  booklet 
issued  by  the  Vacuum  Oil  Co.,  New 
York,  entitled  "Stationary  Steam  En- 
gines." Part  1  deals  with  reciprocating 
steam  engines,  and  Part  2  with  boiler 
plant  and  steam  production. 

Well  Equipment. — Catalog  21,  of  the 
Parkersburgh  Rig  &  Reel  Co.,  of  Park- 
ersburg,  W.  Va.,  describes  in  detail  the 
complete  line  of  Parkersburg  oil-  and 
gas-well  drilling  equipment  and  wooden 
and  steel  tankage.  The  issue  is  bound 
in  cloth,  contains  506  pages,  and  is  well 
illustrated.  Many  valuable  tables  are 
included. 

Diamond  Drills. — The  E.  J.  Longyear 
Co.,  Minneapolis,  Minn.,  has  issued 
Bulletin  No.  16,  "Diamond  Core  Drills." 
This  publication  defines  and  illustrates 
the  general  features  of  Longyear  drills. 
On  page  18  is  given  a  table  specifying 
sizes,  capacities,  diameters,  horsepower 
required,  and  shipping  weights  of  the 
various  types. 

Heat  Wastes. — The  Uehling  Instru- 
ment Co.,  Combustion  Engineers,  Pater- 
son,  N.  J.,  has  recently  issued  Bulletin 
222,  "Magnitude  of  the  Power  Plant's 
Chimney  Loss,"  and  Bulletin  221,  "Re- 
lation Between  CO.  and  Money  Wasted 
Up  the  Chimney."  These  bulletins  con- 
tain charts  and  tables  descriptive  of 
heat  losses  in  the  power  plant  and  other 
interesting  data. 

Furnace  Linings. — The  Quigley  Fur- 
nace Specialties  Co.,  26  Cortlandt  St., 
New  York,  has  issusd  a  bulletin  pre- 
senting information,  with  illustrations, 
regarding  refractory  linings  and  the 
use  of  "Hytempite"  in  power-plant 
work,  as  well  as  its  uses  in  connection 
with  "Carbo  sand"  for  baffles,  patching 
boiler  settings,  and  other  purposes. 
Information  is  also  given  concerning 
the  uses  of  "Insulbrix." 

Potash  and  Borax. — Weir  Brothers  & 
Co..  25  Broad  St.,  New  York,  has  is- 
sued an  attractively  printed  fourteen- 
page  pamphlet  on  the  potash  and  borax 
industry  of  the  United  States.  Particular 
emphasis  is  laid  on  the  new  discovery 
of  a  colemanite  deposit  in  Nevada,  re- 
cently described  in  Engineering  and 
Mining  Journal,  and  its  exploitation  by 
the  West  End  Chemical  Co.  Much  sta- 
tistical and  market  information  is 
supplied. 


Centrifugal  Pumps— Goulds  Mfg. 
Co.,  Seneca  Falls,  N.  Y\,  have  issued 
Bulletin  No.  123,  which  illustrates  and 
describes  Goulds  steam  turbine  driven 
centrifugal  pump  units,  consisting  of 
centrifugal  pumps  connected  to  Lee 
steam  turbines.  Owing  to  its  many  ad- 
vantages, the  steam  turbine  driven  cen- 
trifugal pump  has  practically  become 
the  standard  type  for  boiler  feeding  in 
steam  power  plants  of  medium  and 
large  capacity. 

Centrifugal  Pumps. — An  instruction 
book  which  covers  the  erection,  opera- 
tion, and  repair  of  Worthington  hori- 
zontal, centrifugal  volute  pumps  has 
been  issued  by  the  Worthington  Pump 
&  Machinery  Corporation,  115  Broad- 
way. New  York.  Those  desiring  to 
secure  a  copy  of  the  pamphlet  should 
write  for  Bulletin  605  K.  The  book 
covers  seventy-two  pages,  which,  in  ad- 
dition to  the  instructions  given,  also 
contains  diagrams,  tables,  and  other 
useful  information. 

Car  Unloaders. — The  Jeffrey  Manu- 
facturing Co.,  of  Columbus,  Ohio.,  has 
issued  Bulletin  No.  360,  which  features 
the  Jeffrey  portable  car  unloader,  for 
unloading  coal  from  hopper-bottom  or 
gondola  types  of  railroad  cars.  The 
design  of  the  unloader  is  such  as  to 
enable  it  to  meet  various  conditions  of 
unloading.  It  is  so  constructed  as  to 
require  a  minimum  of  space  in  which 
to  operate  and  can  readily  be  placed  in 
between  the  car  hopper  door  and  the 
rails.  Where  conditions  permit,  a  more 
permanent  arrangement  can  be  had  by 
placing  the  unloader  underneath  the 
rails  and  thus  eliminate  the  necessity 
of  resetting  it  for  each  car. 

Power-House  Equipment. — The  Jef- 
frey Manufacturing  Co.,  of  Columbus, 
Ohio.,  is  issuing  catalog  No.  345,  "Coal 
and  Ashes  Handling  Machinery." 
Twelve  distinctive  types  of  Jeffrey 
powrer-house  equipments  for  economi- 
cally meeting  a  wide  range  of  capacity 
requirements  in  various  sizes  of  plants 
are  illustrated  and  described  in  this 
catalog.  It  will  undoubtedly  be  of 
valuable  assistance  in  the  selection  of 
the  proper  type  of  equipment  for  new 
power  houses,  installation  of  new  equip- 
ment which  can  later  be  extended  as 
conditions  warrant,  making  temporary 
extensions  to  present  equipment,  or  re- 
placing worn-out  or  inadequate  han- 
dling machinery. 

Water  Wheels.— The  Pelton  Water 
Wheel  Co.,  of  San  Francisco  and  New- 
York,  has  issued  Bulletin  No.  17,  "Pel- 
ton  Water  Wheels  (impulse  turbines) 
and  Reaction  Turbines."  The  bulletin 
describes  the  various  types  of  hydraulic 
eo.uipment  manufactured  by  the  com- 
pany, and  discusses  their  application 
both  to  the  generation  of  hydro-electric 
power  and  to  the  direct  operation  of 
many  different  kinds  of  machinery. 
Some  space  is  also  devoted  to  govern- 
ors and  to  pressure-regulating  devices. 
The  bulletin  comprises  forty-eight 
pages,  and  is  illustrated  by  a  number 
of  drawings  and  photographs.  Copies 
may  be  obtained  upon  application  to 
either  office  of  the  company. 
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The  General  Condition  of  Business 

A  RECENT  ADDRESS  by  Herbert  P.  Kowi 
president  of  the  National  Bank  of  Commerce,  sum- 
marizes the  present  business  situation  as  distinctlj  a 
"two-sided  proposition,"  in  which  both  the  optimist  and 
the  pessimist  can  cite  plenty  of  facts  to  prove  their 
respective  positions.  He  believes,  however,  that  the 
favorable  factors  outnumber  the  unfavorable;  and  that 
although  we  are  not  going  to  experience  a  great  business 
revival  or  boom,  we  can  beyond  question  expect  the 
gradual  shaping  of  events  toward  improved  and  more 
stable  business  conditions.  At  the  end  of  1921  business 
conditions  were  in  his  opinion  much  better  than  they 
were  at  the  beginning  of  the  year;  and  Mr.  Howell  pre- 
dicts that  they  will  be  better  at  the  end  of  1922  than 
they  are  now,  provided  always  that  common  sense  and 
conservatism  govern  business  policies,  all  of  which  is 
entirely  likely  and,  indeed,  almost  inherent  in  existing 
conditions. 

Ranking  conditions  are  sound.  The  country  has  a 
sufficient  gold  reserve  for  its  credit  structure,  under 
existing  practices  and  theories.  In  view  of  the  terrible 
lessons  which  have  been  so  forcibly  impressed  upon  the 
world  by  various  conditions  now  existing  on  the  Con- 
tinent, as  to  the  effects  of  abandoning  a  gold  standard, 
there  will  doubtless  be  no  danger  of  our  bankers  getting 
far  away  from  a  metal  security. 

During  1921,  extravagance,  private  and  corporate, 
has  decreased,  and  there  has  been  a  tendency  to  return 
to  the  practices  of  economy.  The  public  in  particular 
has  refused  to  buy  at  unduly  high  prices,  and  a  lot  of 
speculative  middlemen  have  gone  to  the  wall,  thereby 
clearing  up  the  industrial  and  financial  situation.  But 
the  public  will  buy  if  it  has  reason  to  believe  that  it 
can  get  its  money's  worth. 

The  darker  elements  in  the  business  complex.  Mr. 
Howell  points  out,  are  the  irregulai-ly  scattered  too  high 
costs  and  excessive  wages  which  still  prevail  and  which 
must  yet  be  deflated.  Then  there  is  the  burden  of  taxa- 
tion, which,  however,  has  become  slightly  ameliorated  by 
the  new  tax  law.  Manufactured  goods  have  not  fallen 
so  rapidly  in  price  as  have  farm  products,  with  the  re- 
sultant period  of  difficulty  and  misfortune  to  those  who 
till  the  soil  and  produce  our  food  and  the  raw  materials 
of  our  clothing. 

Mr.  Howell  does  not  point  out  that  the  miner  is  in 
the  same  situation  and  for  the  same  reason.  Why  is 
it  that  this  one  of  the  most  essential  elements  in  our 
industrial  complex  is  ordinarily  overlooked  by  our  econ- 
omists, business  men,  and  bankers?  We  suspect  that  it 
is  simply  because  we  have  a  Department  of  Agriculture. 
but  have  as  yet  not  been  able  to  secure  an  adequate 
independent  organization  for  mining,  in  our  Federal 
Government  representation.  There  is  not  only  the  De- 
partment of  Agriculture  but  the  "agricultural  bloc"  in 
<  ongress,  which  seems  to  be  a  better  organized  unit  than 
the  mining  industry  possesses. 


Transportation  and   Mines 

npilK  RAILROAD  COMMITTEE  of  the  U.  S.  I  liar,, 
1   ber  of.  Commerce  has  recommended  thai  the  Presi- 

ilent  appoint  a  Commissioner  General  of  Transportation, 
such  appointment  to  be  confirmed  by  the  Senate.     II, 
duties,  as  proposed  by  the  committee,  and  as  set  forth 
in  information  received  from  Washington,  would  be  as 

follows: 

To  keep  himself  informed  of  the  transportation  needs  of 
the  country  and  make  such  recommendations  as  he  may  find 

will  be  for  the  public  interest  and  that  would  tend  t 

ordinate  the  administration  of  laws  and  that  would  make 
possible  the  articulation  and  economic  use  of  all  transporta- 
tion facilities. 

To  ascertain  and  report  conflicting  or  inharmonious 
functions  and  rulings  .  .  .  that  cannot  be  so  reconciled 
by  administrative  practices  as  to  promote  the  general  de- 
velopment of  the  co-ordinated  system. 

To  be  notified  of  all  hearings,  to  be  entitled  to  be  heard 
and  to  produce  evidence  that  wiil  tend  toward  a  result  that 
will  promote  and  facilitate  the  continuous  development  of 
interstate  transportation  adequate  and  efficient  to  meet  the 
needs  of  the  country. 

To  render  all  possible  assistance  to  the  Interstate  Com- 
merce Commission  in  facilitating  and  advancing  the  con- 
solidation of  railroads. 

To  be  authorized  to  grant  Federal  charters  to  corpora- 
tions proposing  to  engage  in  interstate  transportation  by 
land,  water,  or  air,  and  to  convert  state  corporations  into 
Federal  corporations. 

Such  functions,  of  course,  involve  funds,  a  working 
force,  and  adequate  office  arrangements;  in  fact,  what 
is  proposed  essentially  is  a  Department  of  Transporta- 
tion, except  that  the  head,  instead  of  being  called  Sec- 
retary, will  be  called  Commissioner  General,  a  title 
which  recalls  that  of  Attorney  General.  Such  a  Com- 
missioner General,  it  goes  without  saying,  would  natu- 
rally be,  in  effect,  one  of  the  President's  advisors. 

We  indorse  the  recommendation  of  the  Chamber  of 
Commerce  Committee.  The  transportation  business  of 
the  country  is  too  important  to  go  without  especial 
care  and  consideration.  As  we  have  remarked  before, 
something  like  60  per  cent  of  the  freight  carried  by 
American  railroads  is  normally  the  product  of  our  min- 
ing and  mineral  industries.  We  are,  therefore,  intensely 
concerned  in  anything  which  will  promote  better  service 
and  reduce  its  cost.  It  is  interesting  to  note  that  the 
idea  of  consolidation  of  roads  is  advanced  in  one  of  the 
topics  proposed  by  the  committee.  The  pendulum  is  swing- 
ing back  from  the  Roosevelt  days  of  "trust-busting." 

The  recommendation  as  to  the  railroads  applies,  too, 
to  the  great  mining  business  of  the  country,  for  which 
we  are  asking  also  special  representation.  And  we  are 
quite  willing  to  follow  the  clever  lead  of  the  Chamber  of 
Commerce  and  ask  for  the  appointment  of  a  Commis- 
sioner General  of  Mines,  if  that  will  make  enactment  of 
the  necessary  legislation  any  easier  for  Congress  and  the 
President.  "A  rose  by  any  other  name."  It  is  the  sub- 
stance that  we  ask  for,  and  that  we  are  entitled  to  have. 
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Free  Zones 

VS    A   FURTHER   STEP  in   promoting   the   foreign 

I  a.  commerce  of  this  country,  bills  are  now  before  both 

ress   authorising   the  establishment  of 

in    ports    of    the    United    States. 

These  are   places  of  limited   extent    which   are  exempt 

from  the  customs  laws  as  affecting  good.,  destined  for 

re-export,     For  instance,  were  there  a  free  zone  in  the 

port  of  New  York,  a  cargo  of  barytes  might  be  received 

and   trans-shipped  to   various   countries  in   Central   or 

South  America  without  the  payment  of  the  customary 

duty.     Only  in  case  the  material  were  to  find  an  outlet 

in  the  United  States  would  the  duty  be  charged.     Such 

-    have    proved    great    aids    to    commerce    in 

Europe,    where    possibly    the    free   port   of    Hamburg 

achieved  the  greatest  prominence. 

Among  the  advantages  which  are  expected  to  result 
are  an  increased  trans-shipment  trade  to  American 
ports,  with  an  attending  improvement  in  ocean  serv- 
ices; facilities  for  extensive  consignment  markets  for 
dutiable  raw  materials  and  semi-manufactured  goods; 
an  improvement  in  port  facilities;  and  a  more  workable 
and  economical  arrangement  than  is  provided  by  the 
present  system  of  bonded  warehouses  and  drawbacks. 

Opponents  of  the  measure  argue  that  the  United 
-  is  so  isolated  from  other  large  countries  that 
the  project  would  not  be  so  successful  as  in  Europe; 
that  friction  would  arise  as  to  the  situation  of  the  free 
zones;  that  such  zones  would  promote  commerce  rather 
than  manufacturing;  and,  possibly  most  important  of 
all,  that  foreign  producers  would  get  business  away 
from  American  producers  by  having  stocks  readily 
available  in  American  ports. 

Our  mineral  industries  would  probably  not  be  affected 
directly  to  any  extent,  but  we  believe  that  this  method 
of  stimulating  our  foreign  commerce  is  a  sound  one 
and  that  it  is  to  be  encouraged.  A  thriving  foreign 
trade  has  helped  to  make  Great  Britain  the  great  em- 
pire that  she  is,  and  had  much  to  do  with  the  prosperity 
of  Germany  before  the  war. 


What  Should  the  "Journal"  Cover? 

ONE  OF  OUR  CIRCULATION  MEN  has  just  gone 
through  Engineering  and  Mining  Journal  for  1921 
to  see  what  it  contains  and  to  classify  its  contents.  As 
a  unit  of  measurement,  he  reduced  the  total  contents 
to  the  terms  of  textbooks  of  the  standard-page  size,  and 
here  is  what  he  tabulated,  stated  in  the  order  of  vol- 
umes, showing  what  the  Journal  has  most  stressed: 
Current  mining  events,  6  books  of  350  pages  each; 
metal  marketing,  3  books  of  300  pages  each;  mining 
methods,  2  books  of  350  pages  each;  mine  legislation, 
economics,  and  statistics,  2  books  of  325  pages  each; 
milling  and  metallurgy,  2  books  of  325  pages  each'; 
mining  society  meetings  and  transactions,  1  book  of  450 
pages;  petroleum  geology  and  production,  1  book  of 
425  pages;  non-metallic  minerals,  their  mining  and 
marketing,  1  book  of  350  pages ;  facts  for  the  investor, 
1  book  of  300  pages;  "Who's  Who"  in  metal  mining, 
1  book  of  272  pages ;  geology,  prospecting,  welfare,  and 
safety,  1  book  of  250  pages;  new  mining  equipment,  1 
book  of  150  pages. 

Now,  this  should  mean  something  to  you,  as  it  did  to 

It  shows  the  volume  of  carefully  selected  and  edited 

material  we  print,  with  an  eye  always  to  timeliness  and 

authority.    What  about  the  proportionate  space  we  have 

given  to  each  subject?     For  we  do  not  anticipate  that 


any  one  will  say  that  we  have  not  given  enough  volume 
of  material.  In  other  words,  are  we  properly  balanced? 
We  are  studying  the  matter  ourselves,  and  we  would 
appreciate  it  if  any  or  every  subscriber  who  reads  this 
editorial  would  write  us  his  conclusions.  Do  we  put  too 
much  emphasis  on  up-to-the-minute  mining  news?  Are 
we  going  in  too  strongly  on  marketing  problems  and 
news,  or  should  we  go  in  more  strongly  for  this?  Have 
we  not  given  enough  stress  to  mining  geology?  In  other 
words,  how  can  we  modify  our  current  program  so  as  to 
make  a  better  all-round  balance,  considering  always  the 
wide  diversity  of  material  among  the  many  groups  that 
we  represent  ?  Have  we  given  enough  space  to  ore  dress- 
ing and  metallurgy — in  proportion,  we  mean?  Look 
over  last  year's  menu  and  let  us  have  your  ideas  as  to 
the  grub  for  1922. 


Economic  Mineralogy 

IN  CERTAIN  BRANCHES  of  Old  World  society  there 
is  a  distinct  line  of  demarcation  between  a  profession 
and  a  trade.  He  who  chooses  a  profession  adds  honor 
and  dignity  to  his  family  name,  but  the  one  who  follows 
a  trade  introduces  a  sordidness  that  brings  blushes  of 
shame  to  the  countenance  of  his  proud  family.  Is  there 
not  possibly  a  faint  reflection  of  this  same  tendency  in 
the  distinction  made  between  "pure  science"  and  "prac- 
tical science"  ?  The  use  of  the  word  "pure"  in  this  con- 
nection indicates  the  once-prevalent  idea  that  the  prac- 
tical application  of  a  science  to  the  solution  of  every-day 
economic  problems  hurls  that  science  from  its  high  es- 
tate and  drags  it  in  the  mire.  Thus  the  advocate  of 
"pure"  science  throws  up  his  hands  in  dismay  when  the 
word  "economic"  is  placed  before  his  favorite  subject. 

Fortunately,  this  idea  of  a  study  of  natural  science 
as  an  end  in  itself  is  gradually  giving  place  to  the 
broader  concept  of  a  double  purpose,  a  means  of  mental 
discipline  and  scholastic  attainment,  and  at  the  same 
time  a  means  of  rendering  practical  service  to  humanity 
in  improving  material  conditions,  thus  elevating  man- 
kind to  a  higher  plane  of  living.  The  tendency  toward 
maintaining  this  so-called  purity  has  led  some  institu- 
tions of  learning  to  over-emphasize  academic  aspects  of 
the  natural  sciences,  with  consequent  neglect  of  prac- 
tical application. 

Mineralogy  has  suffered  considerably  in  this  respect. 
An  elaborate  classification  scheme,  based  on  chemical- 
morphological  properties,  is  presented  to  elementary 
classes;  then  in  order  that  no  blank  space  be  left  in  this 
outline,  the  course  is  made  to  include  all  the  common 
minerals  and  many  uncommon  ones.  Economic  geol- 
ogists and  mining  engineers  of  many  years'  experience 
have  never  seen,  except  in  a  museum  or  a  college  collec- 
tion, many  of  the  minerals  studied  during  their  first 
elementary  course  in  mineralogy.  Furthermore,  so 
much  ground  is  covered  in  a  brief  time  that  study  is 
confined  to  a  limited  number  of  specimens  of  each 
variety.  Thus  a  student  may  associate  with  a  mineral 
certain  features,  such  as  color  or  form  of  the  particular 
specimen  studied,  features  which  may  be  quite  inade- 
quate to  characterize  a  mineral  of  diversified  forms. 
Greater  familiarity  with  a  small  number  of  the  more 
important  minerals  would  supply  the  student  with  a 
practical  working  knowledge  which  could  readily  be  en- 
larged to  embrace  additional  minerals  as  the  occasion 
demanded. 

A  paper  entitled  "A  Plea  for  Economic  Mineralogy," 
presented  at  the  recent  meeting  of  geologists  and  miner- 
alogists at   Amherst,  Mass.,   emphasizes   some   of  the 
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weaknesses  thai  exisl  in  teaching  mineralogy.  It  was 
pointed  out  thai  the  shortcomings  fall  in  two  classes. 
In  the  first  place,  insufficient  emphasis  is  placed  on  the 
relative  abundance  or  rarity  of  different  minerals.  In 
the  second  place,  in  dealing  with  those  thai  are  abun- 
dant, a  marked  failure  is  to  be  noted  in  sufficiently 
differentiating  between  those  that  are  of  great  economic 
importance  and  those  that  have  little  or  no  commercial 
value.  The  standard  textbook,  Dana's  "System  of 
Mineralogy,"  affords  abundant  examples  of  these  ten- 
dencies. As  an  illustration  of  the  first,  more  descriptive 
spare  is  devoted  to  sternbergite  than  to  chalcocite;  and, 
in  the  group  of  common  and  abundant  minerals,  the  sec- 
ond tendency  is  in  evidence  where  a  space  of  three  pages 
is  devoted  to  the  valuable  kaolinite,  and  five  pages  to 
the  worthless  epidote. 

From  a  strictly  morphological  point  of  view  the 
complex  crystal  forms  of  epidote  undoubtedly  de- 
mand more  attention  than  the  simple  and  little-known 
crystal  forms  of  kaolinite,  but  it  is  well  to  remember 
that  the  average  beginner  student,  with  no  practical 
knowledge  of  minerals,  may  gain  an  ill-balanced  concept 
of  relative  values  from  such  disproportionate  instruction 
unless  an  adequate  explanation  is  given.  Would  it  not 
be  wise,  even  in  an  elementary  course,  to  offset  the 
dearth  of  morphology  in  kaolinite  with  a  study  of  plas- 
ticity, fusibility,  and  shrinkage,  a  classification  of  clays 
by  uses,  and  a  brief  outline  of  their  tremendous  impor- 
tance in  industry? 

A  further  weakness  is  to  be  noted  in  the  tendency  to 
emphasize  a  study  of  specimens  having  striking  crystal 
forms,  colors,  or  other  physical  features  of  unusual  in- 
terest, with  consequent  neglect  of  the  commonplace 
types  which  are  usually  those  of  greatest  economic  value. 
Thus  Iceland  spar  may  be  made  to  overshadow  limestone 
or  marble;  beautiful  purple  interpretation  cubes  of 
fluorspar  which  are  of  relatively  rare  occurrence  may 
hold  the  center  of  interest,  while  ordinary  gravel  spar, 
which  is  mined  to  the  extent  of  thousands  of  tons,  may 
be  entirely  omitted.  Apatite,  in  hexagonal  prisms  and 
crystalline  masses,  which  may  be  described  in  detail,  is 
of  little  economic  importance  at  the  present  time.  Is  it 
not  remarkable  that  most  textbooks  and  many  teachers 
make  but  brief  reference  to  phosphate  rock  under  the 
heading  of  apatite,  although  it  bears  somewhat  the  same 
relation  to  the  latter  mineral  that  limestone  does  to 
calcite,  and,  like  limestone,  is  the  commercial  form  in 
which  the  mineral  appears? 

Is  there  not,  therefore,  some  possibility  of  so  modify- 
ing teaching  mineralogy  that  the  student  who  is  not 
a  specialist  may  gain  a  more  practical  knowledge  of 
common  and  useful  minerals,  and  that  the  specialist  may 
start  out  with  a  properly  balanced  concept  of  mineral 
types  and  relative  values? 


The  Preservation  of  Mine  Timbers 

ACCORDING  TO  A  RECENT  ESTIMATE  by  the 
r    v,      ^'  ^ureau  °f  Mines,  the  annual  consumption  of 

i™  I  at  metal  mines,  for  underground  purposes,  is 
placed  at  80,625,000  cu.ft.  We  have  at  present  no  fig- 
ures which  show  the  average  cost  of  timber  per  ton  of 
ore  produced;  in  fact,  it  is  quite  probable  that  such 
data  would  show  little,  on  account  of  the  variation  of 
other  items  that  enter  into  production  costs  in  the  dif- 
ferent districts.  But  it  is  noticeable  in  this  report  that 
the  per-cubic-foot  costs  of  timber  during  the  last  fifteen 
years  have  doubled,  and  in  some  districts  the  expense 


involved   in  meeting  tin 

five  t  mi. 

Leaving  out  of  consideration  any  limitations  that  may 
be  placed  on  present  growths  of  timber  available  for 
mine  purposes,  it  is  of  no  little  importance  thai 
ators  give  some  thought  to  such  preservative  me., 
as  may  be  applied  to  supplies  now  available.     In  n 
especially   where   ventilation    is   difficult,    timber   is  ex- 
posed to  destruction  principally   by   decay  and   insect 
attack,   necessitating,   in   most   workings,   replacement, 
the  costs  of  which  mount  rapidly.    The  latter,  it  should 
be  remembered,  include  not  only  the  cost  of  renewed 
timber  but  the  expense  of  labor  required  for  removing 
the  deteriorated  timber  and  installing  the  new,  to 
nothing    of   the    losses    of   time   and    money    that    are 
incidental  to  such  periodic  interruptions  to  regular  rou 
tine  work. 

We  learn  from  Germany  that  chemically  treated  tim- 
ber has  been  extensively  used  in  German  mines  for  a 
number  of  years.  But  in  this  country  we  have  been 
slow  in  adopting  any  such  practice  in  mining  work.  The 
railroads  and  some  of  the  other  industries  have  been 
fairly  active  since  about  1902,  and  a  patent  for  treat- 
ment with  coal-tar  creosote  was  applied  for  as  early  as 
1838. 

Among  the  many  chemical  materials  which  have  been 
used  as  preservatives  are  copper  sulphate,  sodium  fluor- 
ide, creosote,  zinc  chloride,  and  various  combinations  of 
these.  In  the  consideration  of  the  essential  properties 
of  an  efficient  wood  preservative,  the  following  should 
be  kept  in  mind:  It  must  be  a  sufficiently  strong  anti- 
septic to  prevent  fungus  growth;  poisonous  enough  to 
kill  the  wood-destroying  insects;  its  ingredients  should 
be  in  soluble  form  during  the  impregnation  of  the  tim- 
ber and  when  combined  with  the  wood  become  suffi- 
ciently insoluble  so  that  they  are  not  lost  when  the 
timber  is  exposed  to  the  action  of  water;  and  its  active 
components  must  not  evaporate  when  the  treated  timber 
is  exposed  to  the  sun.  We  have  also  called  attention 
before  to  the  use  of  the  "cement  gun"  in  the  preserva- 
tion of  timber  underground,  and  this  practice  has  be- 
come quite  general  in  many  districts  and  has  given  satis- 
factory results. 

In  addition  to  the  adoption  of  measures  for  prevent- 
ing decay,  the  mine  operator  should  also  give  attention 
to  the  proper  selection  of  timber  and  its  storage.  Good 
results  can  seldom  be  expected  from  timber  which  has 
been  picked  at  random  and  purchased  at  "bargain" 
prices. 

The  selection  of  mine  timber  should  always  be  made 
with  care,  and  by  a  person  experienced  in  such  work. 
So,  also,  should  judgment  be  used  in  the  storage  of 
timber.  Timber  piles  lacking  the  proper  ti-eatment 
(and  few  mine  locations  do  not  have  them)  which  are 
permitted  to  be  exposed  to  all  sorts  of  weather  soon 
deteriorate.  In  such  circumstances  "an  ounce  of  preven- 
tion" should  be  used,  for  the  cost  of  a  proper  shelter 
or  storage  is  far  less  than  the  purchase  price  of  the  tim- 
bers necessary  to  provide  a  season's  props  and  square 
sets. 

Perhaps  at  no  period  in  the  American  mining  industry 
has  there  existed  a  greater  incentive  to  the  elimination 
of  all  waste  and  for  the  promotion  of  efficient  adminis- 
tration and  practice.  In  the  slow  but  certain  return  to 
normal  and  prosperous  operation,  of  which  there  are  en- 
couraging signs  in  not  a  few  mining  districts,  no  factor 
demands  greater  consideration  than  scientific  conserva- 
tion and  preservation  of  mine  timbers. 
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What  Others  Think 


The  Mining  Law  Revision  Bill 

Many  objections  have  been  made  to  the  now  mining 
act;  however,  but  few  substitutes  have  been  offered. 
Starting  with  square  locations,  best  to  rover  the  find, 

10  ft.,  in  a  new  district,  the  first  few 
only  would  be  square.  (In  an  old  district  they  would 
have  to  conform  to  the  older  locations,  and  respect  their 
ateral  rights.)  Then  there  would  be  claims  be- 
tween the  first  that  would  not  be  squares,  and  there 
would  be  unlocated  fractions  between  them.  These 
fractions  if  under,  say.  ten  acres,  could  be  subject  to 
purchase  by  the  locator  whose  ground  they  join,  when 
itents  his  claim.  As  vertical  boundaries  will  govern, 
no  parallel  end  lines  are  further  required,  and  the  real 
shape  of  a  claim  will  be  immaterial. 

Prospectors  are  often  not  careful  in  putting  up  their 
stakes.  Correct  methods  of  location  could  be  encouraged 
by  printing  on  the  back  of  location  notice  blanks  (and 
there  should  be  but  one  form  of  blank  in  use)  instruc- 
tor the  correct  staking  of  claims. 

[1  is  argued  that  the  size  suggested  is  too  large. 
When  one  now  makes  a  discovery,  dipping,  say,  north- 
west, he  will  make  a  technical  location  on  that  side  of 
his  claim,  to  protect  his  extralateral  rights.  His  two 
claims  will  be  nearly  as  large.  By  the  new  act,  if  the 
dip  is  vertical  enough,  he  can,  with  ten-acre  squares, 
take  a  piece  660  X  2,640  ft.,  giving  him  practically  two 
claims  for  one  location. 

Herbert  Moulton,  in  En  tin  eering  and  Mining  Journal, 
>ays.  "the  future  prospecting  and  development  of  mines 
will  be  done  more  extensively  and  expensively,"  and 
•♦he  importance  of  the  individual  prospector  will  not 
be  so  great."  True,  but  the  discovery  and  location  of 
;. inspects  will  always  have  to  be  made  first.  Discovering 
an  ore  deposit  and  developing  it  are  two  separate 
matters.  The  discoverer,  however,  is  seldom  the  one 
tn  develop  it,  and  he  should  be  encouraged  to  discover; 
and  the  vertically  bounded  location  gives  him  a  safer 
claim  to  offer  the  future  operator,  who  follows  in  the 
wake  of  the  prospector. 

Paying  cash  instead  of  doing  assessment  work  is 
wrong,  because  it  does  not  develop  the  claims  them- 
selves. If  any  one  wishes  to  hold  a  claim,  he  surely 
should  develop  it. 

Location  without  discovery  is  unfair.  Every  bona-fide 
location  would  be  surrounded  by  wildcats.  Still,  if  a 
man  is  willing  to  hack  his  judgment  by  going  to  the 
expense  of  prospecting  underground,  there  should  he  a 
provision  for  his  protection.  It  would  be  fair  to  allow 
a  "provisional  location"  without  discovery,  provided 
work  begins  inside  of  thirty  days,  and  that  at  least 
double  the  amount  of  assessment  work  he  required  to  be 
done,  to  assure  bona-fide  locations.  (This  comes  under 
Mr.  Moulton's  expensive  prospecting,  and  is  not  likely 
undertaken  by  the  individual  prospector,  and  would 
be  initiated  only  on  the  strength  of  some  discovery 
near  by.^ 

To  locate  ground  for  mining  and  metallurgical  pur- 
in  a  square  according  to  land  surveys  is  wrong, 


because  it  would  probably  cover  only  part  of  the  land 
desired.  All  unoccupied  surface  ground  should  be  avail- 
able for  these  purposes,  either  by  pui'chase,  or  rental, 
or  possessory  right,  and  be  taken  up  by  metes  and 
bounds,  to  suit    the  actual  requirements. 

Percy  Barbour,  in  Mining  and  Metallurgy,  says,  "the 
agricultural  locator  has  to  conform  to  the  Public  Land 
Survey,"  and  asks,  "Why  should  not  the  miner?"  Be- 
cause the  farmer  sees  just  exactly  what  he  is  locating — 
the  surface  ground.  What  does  the  discoverer  of  a  seem- 
ingly likely  cropping  see?  A  lot  of  hard  costly  work 
ahead  to  prove  it;  and  then  perhaps  discover  that  his 
oreshoot  dips  into  the  other  fellow's  ground.  As  he  is 
willing  to  take  a  hundred-to-one  chance,  he  should  be 
allowed  to  stake  his  claim  to  cover  his  find  best. 

When  a  farmer  locates  a  piece  of  ground  in  the  forest 
reserve  surrounded  by  trees  or  on  a  bar  along  a  river, 
he  takes  it  by  metes  and  bounds,  to  suit  his  purposes. 
Why  should  not  the  miner? 

Ground  surrounding  a  valid  location  is  often  taken  up 
by  technical  locations  for  protection  or  for  surface  re- 
quirements, more  than  for  the  supposed  ore  it  may 
contain,  and  for  these  reasons  in  a  block  or  group. 

By  permitting  only  "discovery"  and  "provisional" 
locations,  and  allowing  purchase  (or  other  location)  of 
surface  ground  for  necessary  purposes,  technical  loca- 
tions, which  only  hold  back  development,  would  be  over- 
come as  no  longer  necessary. 

Technical  locations  are  also  made  to  secure  timber. 
In  the  forest  reserve  the  locator  can  use  timber  from  one 
location  on  half  a  dozen  others,  if  they  join  and  are 
owned  (not  patented)  by  one  owner;  hut  if  separated 
he  cannot  use  timber  from  one  on  the  others.  Why  not 
correct  such  things  by  proper  laws  permitting  the 
legitimate  use  of  mining  timber?         Eugene  Antz. 

Homestead,  Ore. 


Canada's  Gold  Potentialities 
In  your  issue  of  Jan.  21,  Canada  and  India  are  linked 
in  an  assumed  decline  in  gold  production.  No  two  coun- 
tries could  be  more  absolutely  dissimilar  in  point  of 
natural  resources.  Practically  all  the  gold  of  India  is 
derived  from  the  Champion  reef,  in  the  Kolar  field. 
It  is  payable  for  a  length  of  four  miles  and  is  approach- 
ing exhaustion.  In  Canada,  however,  there  is  no  occa- 
sion for  apprehension  as  to  the  end  of  production.  Our 
concern  is  mainly  as  to  when  it  will  begin  on  a  scale 
commensurate  with  our  resources.  It  is  3,000  miles 
from  the  Atlantic  to  the  Pacific,  and  gold  is  virtually 
continuous  across  the  continent,  extending  also  into  the 
Arctic  regions.  Tt  is  700  miles  from  the  eastern  to  the 
western  boundary  of  the  Province  cf  Ontario,  and  gold 
is  found  throughout  the  entire  region.  Since  1912 
Porcupine  has  produced  over  $80,000,000,  despite  the 
tremendous  handicap  of  the  war.  Furthermore,  it  is 
the  only  part  of  the  world  that  made  a  distinct  advance 
during  that  period  of  stress,  and  as  soon  as  sufficient 
hydro-electric  power  and  transportation  are  provided, 
northern  Ontario  will  greatly  increase  its  output. 
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Despite  a  power  shortage,  rlollinger  Con  ol  i 
now   producing  al   the  rate  of  $11,000,000  a   war,  and 
in  two  years  or  less  this  will  be  increased  to  $15,000,000. 
Forty   million  dollars  have  been   taken  above  the    12."> 
level,   and    including   $6  ore  an   equal   amount    is   still 
available  in  this  part  of  the  mine.     We  have  also 
authority   for  the   statemenl    thai    the   ore   depos 
Porcupine  are  deep-seated.     See  an  article  by  Thayer 
Lindsley,  E.  M.,  in  your  valuable  journal.  Vol.  97,  page 
i.o  i::. 

'Then    there   is    Mat  aehew  an.    forty    miles   SOUthi 

Porcupine.  It  is  in  fact  the  western  pari  of  the  Kirk- 
land  Lake  field.  Its  ores  are  closely  associated  with 
granites,   syenites,   and   porphyries.     Here   values   are 

much  higher  than  at  Porcupine.  One  mine  in  Kirkland 
Lake  has  for  several  years  milled  ore  running  from  $25 
to  $:!.r)  per  ton,  and  the  orebodies  are  quite  as  large  as 
the  average  of  those  at  Porcupine,  though  not  usually 
as  numerous.  But  in  the  Matachewan  end  of  the  belt 
there  are  four  or  five  outcrops  fully  as  large  as  any  at 
Porcupine. 

The  Enginei  ring  mid  Mining  Journal  has  on  more 
than  one  occasion  referred  to  Canada  as  an  inviting 
field  for  exploration,  and  I  hope  that  it  will  correct 
the  impression  created  by  Mr.  Jennings'  article. 

Toronto,  Ont.  S.  R.  Clarke. 


Thoughts  on  Mining  Education 

The  article,  "College  of  Mining — University  of  Cali- 
fornia," by  George  J.  Young,  which  appeared  in  the 
issue  of  Jan.  7,  seems  to  me  the  most  interesting  and 
intelligent  presentation  of  the  subject  of  mining  educa- 
tion that  I  have  ever  read. 

The  charts  (1)  and  (2)  are  exceedingly  interesting. 
Chart  2  seems  to  me  a  little  misleading  because  I 
suspect  that  surveying  includes  not  only  classroom 
work  but  also  field  practice.  There  are  also  several 
points  that  would  seem  to  me  might  well  be  discussed 
at  greater  length,  and  the  most  important  one  is  the 
question  of  course  content.  I  would  point  out  that  many- 
things  that  are  important  for  the  young  engineer  are 
not  included  in  this  course,  and  you  say  this  is  the 
practical  question  of  the  utilization  of  his  time.  I  think 
it  is  indeed  a  practical  question,  and  it  is  just  at  this 
point  that  so  many  mining  schools  can  be  criticized,  in 
that,  like  Topsy,  ''they  just  growed,"  and  apparently 
have  never  been  subjected  by  anyone  to  the  critical 
scrutiny  of  the  relation  between  manufacturing  proc- 
esses and  markets  that  every  commercial  concern  applies 
to  its  methods  and  practices. 

You  will  remember  that  the  first  mining  school  in 
this  country  was  modeled  after  the  Ecole  des  Mines,  of 
Paris,  and  nearly  all  the  others  that  have  since  developed 
ni  this  country  seem  to  have  followed  largely  in  the  foot- 
steps of  the  first  school.  In  the  first  place,  the  Ecole 
des  Mines  was  preparing  men  for  a  place  in  the  organi- 
zation of  society  in  France,  which  is  quite  a  different 
thing  from  that  in  the  United  States ;  and.  in  the  second 
place,  at  the  time  the  first  school  was  started  in  the 
Lnited  States,  the  needs  of  industry  were  quite  differ- 
ent from  what  they  are  now.  At  that  time,  nobody 
knew  much  about  the  technology  of  either  mining  or 
metallurgy  The  metallurgists  of  the  day  believed  in 
half  slags"  and  "quarter  slags,"  and,  generally  speak- 
ing, technology  was  in  a  rudimentary  state  of  develop- 
ment. The  industry  was  being  developed  by  men  of  rela- 
tively simple  technological   knowledge,   who   dominated 


industry   simply   because  of  thei 

Workmen,  generally .  m  r<    mu<  h   l<       familiar 
with  sound  ideas  of  technoloi  i  y  are  today.    It 

is  perfectl]  true,  however,  thai  thej  attained  a  sui 
ing  degrei   of  empirical  skill,  in  the  same  way  thai  the 
artisans  of  pi  imil  ive  i  ounl  i  ii     did      I  he  air   oi    cl 
in  thai  time  was  to  tui  n  oul  nun  ■ 

m I  and  Poj  e  Yeatmi  nd  the  com  • 

laid  oul  as  to  familiarize  these  men  with  all  the  knowl- 
■    of    mining,    metalline...    and    geologj    thai    then 
existed, 

In  the  fifty  yean-  ii  .i    the  amour 

echnical  information  in  regard  to  mining  and   mi 
lurgj    and  geology,  especially   metallurgy   and  geology, 
has  multiplied  enormously.     It  is  impo:  a  man 

thoroughly  familiar  with  even  thi 
of    metallurgy.      There    is    not    a    mining    school    in    the 
whole  United   States   in   which  there  is  given  a   mi 
lurgical  course  that  would  prepare  a  man  to  lake  ,  | 
of  a   spelter  plant,   nor.   I   believe,   any  teacher   in 
who  could  teach  such  a  course. 

A  young  man  entering  a  mining  school,  not  being 
gifted  with  second  sight,  cannot  foresee  in  just  what 
phase  of  the  mining  industry  he  is  likely  eventually  to 
land.  Consequently,  he  cannot  take  a  special  course 
that  would  prepare  him  to  enter  the  industry  in  a 
responsible  position  at  the  start,  and  the  schools  have 
not  recognized  this  by  changing  their  courses  so  as  to 
concentrate  on  teaching  general  principles,  allowing  the 
man  to  learn  details  after  he  has  found  a  place  in  indus- 
try where  the  details  that  he  acquires  will  be  useful  to 
him. 

One  difficulty  involved  is  that  the  schools  have  never 
been  able  to  make  up  their  minds  to  admit  that  there 
is  not  room  in  the  mining  industry  for  many  men  like 
Raymond  and  Yeatman,  and  that  the  major  work  of  the 
industry  is  done  by  assistant  superintendents,  foremen 
and  technically  trained  men  of  about  the  same  relative 
rate  of  compensation,  and  who  never,  by  anjr  chance, 
will  get  to  be  captains  of  industry.  Possibly  the  attempt 
to  apply  intelligence  tests  to  students  entering  technical 
schools  will  eventually  be  successful  enough  so  that 
men  who  are  of  the  vocational  type  can  be  persuaded  to 
take  vocational  courses,  and  men  of  the  leader  type  can 
be  given  the  course  that  is  best  for  them. 

Another  point  that  could  not  well  be  brought  into  this 
article  is  the  fact  that  teaching  in  technical  schools  is, 
on  the  average,  of  rather  poor  quality,  and  I  am  inclined 
to  suspect  that  teaching  in  mining  schools  is  below 
rather  than  above  the  average  for  engineering  schools. 
The  students,  on  the  whole,  have  a  fairly  good  index 
to  a  teacher's  ability^,  but  there  is  no  way  in  which  they 
can  communicate  their  ideas  to  the  university  authori- 
ties, nor  are  the  authorities  in  a  position  to  tell  a  man 
that  they  do  not  consider  him  a  good  teacher  or  indi- 
cate to  him  in  what  way  he  is  at  fault  or  how  the  fault 
can  be  corrected.  Of  course,  this  is  complicated  by 
another  factor — namely,  that,  under  the  present  uni- 
versity- organization,  once  a  man  gets  on  the  faculty, 
there  is  no  method  by  which  he  can  be  replaced  by 
another,  without  raising  a  fearful  row.  This  scheme 
was  developed  to  protect  really  able  men  from  being 
thrown  out  by  those  who  disagreed  with  their  political 
or  social  views.  As  a  matter  of  fact,  it  frequently  works 
out  that  men  are  kept  on  a  staff  who  in  a  business 
organization  would  be  quietly  dropped  and  replaced  by- 
men  who  can  give  more  satisfactory  service. 

Washington,  D.  C.  T.  T.  Read. 
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The  Mining  Curriculum  at  Lehigh  University 

Institution  Privately  Endowed     Attendance  Limited  to  Approximately  1,000  Students 

Compact  Organization  With  Definite  Objective,  Well  Circumscribed,  Favors  Both 

Students    and    Instructors    in    Their    Work  —  Prescribed    Course       Lecture    System 
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C^IIIK FLY  ON  ACCOUNT  of  the  wholesome  char- 
acter of  a  few  of  the  graduates  whom  1  had 
^  I  wanted  to  know  something  first  hand  about  the 
mining  school  at  Lehigh  University.  Accordingly  I 
dropped  down  to  Bethlehem,  Pa.,  from  New  York.  I  was, 
I  must  confess,  an  absolute  stranger  to  Bethlehem.  As 
the  train  pulled  in,  I  asked  the  brakeman  of  the  train 
where  Lehigh  University  was.  In  reply,  he  said:  "Le- 
high University?  Y'ou  have  got  me.  I  don't  know. 
There's  a  place  up  on  that  hill.  It  may  be  a  university. 
but  I  don't  know."    It  was,  as  I  subsequently  found  out. 

South  Bethlehem  is  a  village.  The  smaller  boys  in  the 
afternoons  stand  upon  the  street  corners  licking  lolly- 
pops  when  they  are  not  watching  the  cylinder  press  of 
the  Bethlehem  Times  grind  out  its  afternoon  quota  or 
when  not  engaged  in  delivering  that  quota  to  the  7 
readers.  The  drug  stores  still  flaunt  their  globes  of 
colored  waters  in  their  show  windows.  It  is  true  that 
there  is  only  one  globe,  the  last  of  the  expiring  decora- 
tions of  an  ancient  and  honorable  art,  in  each  of  the  two 
drug  stores  I  chanced  to  notice. 

Gas  is  still  used  to  a  considerable  extent  for  illumina- 
tion. There  is  a  quietness  that  seems  especially  appro- 
priate to  a  university  town.  Not  far  from  the  university 
are  the  extensive  works  of  the  Bethlehem  Steel  Co.  The 
environment  of  the  university  is  thus  in  part  industrial 
and  in  part  the  time-worn  substantial  Eastern  village, 
w^hich  is,  however,  in  this  instance  not  without  well- 
founded  aspirations  tending  toward  civic  greatness. 

Course  Covers  General  Mining  Field 

Pennsylvania  is  one  of  the  most  important  mining 
states,  its  mining  practice  being  predominantly  in  bitu- 
minous and  anthracite  coal  mining  and  to  some  extent 
in  iron  ore  and  certain  non-metallics.  The  school's  en- 
vironment is  thus  a  mining  one.  One  would  suppose  that 
Lehigh  would  have  a  mining  course  largely  devoted  to 
coal  mining.  This  is  not,  however,  the  fact.  The  course 
in  mining  is  a  general  one,  covering  broadly  mining 
practice  and  metallurgy.  In  addition,  there  is  a  sepa- 
rate course  devoted  to  metallurgy  and  an  electrometal- 
lurgical  course. 

Lehigh  is  essentially  a  technical  university.  A  course 
in  arts  and  sciences  and  one  in  business  are  given ;  the 
remaining  nine  courses  are  technical.  The  number  of 
students  slightly  exceeds  1,000,  of  whom  more  than  one- 
half  are  residents  of  Pennsylvania.  New  Jersey.  New 
York,  the  District  of  Columbia.  Maryland,  Connecticut, 
Massachusetts,  and  Ohio,  in  the  order  named,  supply  a 
considerable  number.  Seventeen  foreign  countries,  with 
a  total  of  thirty-six  students,  are  also  represented  in  the 
enrollment.  The  larger  proportion  of  the  student  body 
is  drawn  therefore  from  the  typically  Eastern  states. 

The  university  was  chartered  in  1866  as  the  result  of 
a  movement  initiated  in  1865  by  Asa  Packer  to  provide 
an  institution  that  would  give  training  and  education  in 
the  learned  professions  as  then  recognized  and  in  tech- 


nical branches,  the  importance  of  which  was  at  the  time 
ling  apparent.    Asa  Pacl  si  i 

inting  to  $500,000,  and  a  large  tract  of  land.  Fur- 
ther donations  by  Asa  Packer  and  others  gradually  sup- 
plied various  buildings  and  appurtenances.  Thus  the 
university  has  been  largely  derived  from  private  I 
fact  inns.  An  endowment  of  about  $3,000,000  together 
with  the  tuition  fees  provides  for  its  operating  expenses. 
It  falls  into  the  class  of  private  as  distinguished  from 
state-endowed  and  state-supported  institutions. 


Total  3740  hr-  class  and 
laboratory  time  in  four  years 


""sr  Courses-' 
Total  3904  hr.  Residual  time  on 
bas:s  of  391 

time  in  interims 


3920  hr.  being  the  week-end  time 
for  196  weeks  at  20  hr  per  week 


2156  hr.  Remaining  on  basis  of 
lOhrday  for  1%  weeks 


GRAPHICAL  ANALYSIS  OF  ALLOCATION"  OF  STUDENT'S 
TIME.  LEHIGH  MINING  COURSE 


The  restrictions  placed  upon  the  institution  by  its  lim- 
ited resources  have  operated  to  bring  about  limitation 
in  the  number  of  students  and  in  the  number  of  courses. 
The  result  is  the  concentration  of  the  effort  of  the  uni- 
versity in  definite  channels,  which  are  well  developed. 
This  is  on  the  whole  more  advantageous  to  both  the 
instructors  and  the  students  than  where  the  administra- 
tion problem  becomes  indefinite  by  reason  of  rapidly 
increasing  numbers  of  students  and  promiscuous  multi- 
plication of  courses. 

The  requirements  for  entrance  are  the  studies  em- 
braced in  a  four-year  high-school  course,  and  in  detail 
do  not  depart  from  the  customary  requirements  found 
at  most  universities.  The  institution  is  not  co-educa- 
tional. The  course  in  mining  falls  into  the  four-year 
class,  consistent  with  the  other  courses.     There   is  no 
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separate  courses  in  min- 

.   or  petroleum  engineering.     The  course  in 

lurgy  is  an  entity  and  overlaps  the  mining  course 

in  only  three  subjects,  mineralogy,  genera)  geology,  and 

ng.     This  is  interesting,  as  in  other  institu- 

-  metallurgy  students  are  required  to  take  some  of 

the  mining  courses.     In  all  of  the  technical  courses  en- 

gineering  degrees  are  given. 

Revision  of  Technicai  Cubricui  \ 

tly  there  has  been  a  recasting  of  the  mining 
course.  In  attempting  to  gel  a  sound  basis  an  investiga- 
tion was  made  of  the  time  demand  made  upon  the  stu- 
dents by  the  various  instructors.  It  was  found  that  the 
classroom  time  plus  the  preparation  time  was  prohibi- 
tively ..  gt  As  a  result,  the  subjects  were  co-ordinated 
definite  time  basis,  and  a  schedule  was  prepared  in 
which  the  clock  hours  and  the  preparation  time  required 
by  an  instructor  are  given.  This  reorganized  course 
follows  more  or  less  the  old  course,  and  as  it  represents 
what  will  be  followed,  I  have  made  a  grouping  of  sub- 
d  time  analysis  in  the  following: 

Clock     Preparatioi         rota] 
Hours 

- 

2S5  510     765 

85  136  221  ... 
561  561 

15!  221  374  -,, 
119  68  187  ,(>l 
119  119 

Lao*  102  187     289 

68  102      170 

Total  basic  1.462  1.224  2.686 

102  51  153 

102  102  755 

34  51  85 

119  136  255  -„ 

34  34  68  .  >il 

85  34  119 

-  ilogy 

Geologteallaboratorv  68  51  119 

riphy  51  34  85     374 

FSdd  |  119  51  170 

Totals  510  391  911 

Total  geology  and  mineralogy  714  442  1.156 

"    r\                                      51  51  102 
Metallurgy  of  major,  precious  an 

68  68  136 
■  illurgy,  iron  and  steel     metal- 
lurgical prohl-                                                          51  68  1 19 
ElecU  ometalhn                                                      34  51  85 

Total  metallurgy  204  238  442 
Mining  Element 

mining  136  136  272 

Mining — con.-'-  51  51  102 

Mining  design  102  17  119 

Mine  •.  17  34  51 

.t.ology  34  34  68 

Total  mining                                                              340  272              612 
Miscellaneous  and  Kngir., 

68  136              204 

Hydraulics.                                                                       51  102               153 

51  51 

68  34              102 

102  102 

51  34                 85 
II 


.  .  ngineenng 


Total  misceu  tneoc 

Total  hour*  in  term  time. 

Military  and  physical  training 


- 
.Assaying  (four  Wl  eks  I 
Mine  ■ 


612 

697 

1,309 

3.332 

2.873 

6,205 

408 

136 

544 

■  tl  summer- 


Computed  on  a  basis  of  seventeen  weeks  per  term;  for 
summer  courses,  thirty-nine  hours  per  week  is  allowed. 

The  basic  studies  are  as  well  developed  as  at  similar 
schools,  and  some  time  is  given  to  English  and  languages, 
but  no  special  attempt  is  made  at  improvement  in  oral 


expression.  No  time  is  allotted  to  industrial  economics 
or  industrial  sociology.  Mining  law  appears  to  have  been 
iked.  A  course  of  business  engineering  is  indi- 
cated, but  I  have  found  no  detailed  description  of  what 
this  is  to  cover.  In  the  old  course,  finance,  business  law, 
industrial  management,  and  contracts  and  specifications 
wire  covered.  It  is  likely  that  these  will  be  included 
under  the  subject  of  business  engineering.  Mine  ac- 
i  'iiniiug  as  a  separate  subject  does  not  appear,  and  is  no 
doubl  provided  for  in  the  mining  subjects.  The  course 
as  a  whole  is  objective,  but  is  relieved  to  some  extent 
by  a  variety  of  subjects,  such  as  geology  of  North  Amer- 
ica, physiography,  forestry,  metallurgical  and  chemical 
problems,  business  engineering  and  others. 

Geology  Strongly  Developed 
The  geological  element  is  strongly  developed.  Metal- 
lurgy, including  ore  dressing,  is  given  the  smallest  pro- 
portion of  time;  nevertheless  the  attempt  seems  to  be  to 
sketch  out  a  wide  horizon.  As  it  is  well  backed  up  by 
problems,  the  student's  theoretical  knowledge  should  be 
excellent.  A  modest  proportion  of  time  is  given  to  min- 
ing subjects.  Basic  engineering  subjects  are  provided 
in  considerable  variety.  A  course  in  mining  design  is 
given  which  threads  several  of  these  courses  together, 
to  some  extent  at  least. 

There  is  a  close  approach  to  an  even  division  of  time 
between  laboratory  and  classroom.  The  engineering, 
chemical,  and  physical  laboratories  are  moderately  well 
equipped.  The  metallurgical,  ore-dressing,  and  assaying 
laboratories  are  poorly  equipped  as  compared  to  the 
others.  Many  of  the  buildings  are  old,  and  adequate 
lighting  has  been  neglected.  Apparently  no  attempt  to 
develop  a  mining  laboratory  has  been  made. 

The  Fritz  engineering  laboratory  sets  a  peculiar  stand- 
ard which  by  contrast  makes  the  other  laboratories, 
useful  though  they  are,  seem  less  desirable.  Imagine 
finding  an  expensive  Persian  rug  in  a  miner's  rough 
cabin.  You  would  marvel  and  perhaps  seek  an  explana- 
tion. The  Fritz  laboratory  presents  a  similar  contrast 
to  all  of  the  other  laboratories  and  is  about  as  conspicu- 
ous as  our  Persian  rug  would  have  been  in  the  miner's 
cabin.  There  are  huge  testing  machines  on  a  scale 
suitable  for  some  national  institution  for  the  testing  of 
full-size  structural  details.  Necessarily,  the  use  of  one 
of  these  machines  is  an  operation  of  magnitude  and  re- 
quires excessive  time  and  expense  in  the  preparation  of 
specimens  and  testing.  Though  useful  enough  in  impor- 
tant research,  and  perhaps  more  or  less  justified  by  the 
proximity  of  the  important  industrial  establishments  in 
Bethlehem,  it  is  hardly  suitable  for  ordinary  instruc- 
tional work  in  testing  materials.  Part  of  this  criticism 
is  relieved,  however,  by  the  presence  in  the  laboratory 
of  a  few  smaller  testing  machines  which  are  of  a  size 
suitable  for  students'  work. 

Adequate  Preparation  Required 
The  lecture  system  is  pretty  thoroughly  entrenched, 
but  the  insistence  upon  a  proper  proportion  of  time  in 
preparation  and  many  problems  removes  some  of  the 
objections  that  would  ordinarily  apply.  Dr.  Miller,  in 
his  geological  subjects,  requires  his  students  to  write 
answers  to  a  series  of  written  questions  in  the  first  ten 
minutes  of  each  classroom  session.  At  the  next  lecture, 
part  of  the  time  is  taken  to  correct  erroneous  points  of 
view.  This  is  an  excellent  plan.  The  close  contact  be- 
tween faculty  and  students  which  is  conspicuous  con- 
tributes to  an  increased  faculty  efficiency  in  a  small  uni- 
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versify  such  as  this  one  is.     Faculty  and  studenl 
considerable  extent  live  on  or  close  to  the  campus,  and 
there  is  apparent  a  solidarity  of  interest  thai  more  than 
compensates  for  the  lavish  and  more  modern  appurte 
nances  of  larger  universities. 

rile   mining  Course  allows   little  option   on   ttte   part    ol 

the  student,  it  is  a  crowded  course,  both  in  the  numbet 
of  subjects  and  in  the  aggregate  time  demand.  Appar- 
ently, its  purpose  is  to  prepare  the  student  on  a  tlUmbei 
of  subjects,  among  which  mining  finds  a  place  that  to 
some  would  appear  to  be  Incidental.  The  "many-purpose 
COUrse,"  Which  I  shall  call  this,  has  undoubtedly  arisen 
from  the  fact  that  mining  graduates  start  in  diverse 
lines,  some  in  mining,  some  in  surveying  or  in  assaying. 
some  in  metallurgy,  some  in  geology,  and  some  in  the 
petroleum  industry;  and  other  lines  occasionally  open 
out.  This  diversity  of  opportunity  has  militated  against 
singleness  of  objective.  The  result  is  the  "many-purpose 
course."  To  a  student  of  considerable  ability,  such  a 
course  is  of  value,  but  to  a  student  who  has  only  a  few 
strings  upon  his  mental  bow,  there  must  be  no  little 
confusion.  Very  likely  such  students  have  difficulty  in 
keeping  up  and  are  eliminated.  The  student  who  con- 
scientiously stays  with  a  course  of  this  kind  need  have 
no  special  fear  as  to  his  success. 

Of  course,  it  hardly  is  necessary  to  say  that  the  innate 
resistive  powers  of  the  average  American  student  pre- 
vent him  from  being  needlessly  abraded  or  of  endanger- 
ing his  health  in  the  process  of  assimilating  the  gener- 
ous educational  menus  placed  before  him. 


Minerals  Separation  Flotation  Progress 

in  Other  Countries 

The  chairman  of  the  board  of  directors  of  Minerals 
Separation,  Ltd.,  in  his  address  at  the  recent  annual 
meeting  held  in  London,  summarized  the  progress  which 
that  corporation  made  during  1921  in  introducing  its 
processes  in  various  parts  of  the  world.  The  North 
American  business  is  in  the  hands  of  a  subsidiary  com- 
pany, and  so  is  not  mentioned.  We  take  the  following 
from  the  London  Mining  Journal: 

"In  South  Africa,  flotation  has  for  some  months  been  in 
commercial  operation  at  the  Cam  &  Motor  gold  mine.  We 
have  also  recently  concluded  a  license  agreement  with  the 
Transvaal  Silver  &  Base  Metals,  Ltd.,  an  important  base- 
metal  producer,  and  our  plant  is  now  on  the  point  of  start- 
ing operations.  Our  representative  informs  us  that  the 
keenest  interest  in  our  processes  is  being  displayed  by  the 
gold-mining  companies  on  the  Rand.  Preliminary  negoti- 
ations have  already  taken  place  relative  to  the  erection  of 
flotation  installations,  and  arrangements  have  been  dis- 
cussed with  two  leading  undertakings  for  the  carrying  out 
of  detailed  examination  of  their  ores,  with  a  view  to  the 
installation  of  flotation  on  a  large  scale.  I  anticipate  that 
we  shall  soon  have  a  number  of  plants,  large  and  small, 
operating  in  South  Africa. 

"As  regards  our  operations  in  South  America,  we  have 
had  one  of  our  technical  experts  stationed  in  Chile  for  the 
last  twelve  months.  A  preliminary  examination  of  mine 
deposits  has  been  made  with  a  view  to  acquiring  our  own 
raw  material  in  that  country,  and  we  have  acquired  a  sub- 
stantial interest  in  a  copper  property.  The  field  for  our 
processes  in  South  America  is  undoubtedly  one  of  great 
promise,  particularly  in  regard  to  the  later  discoveries  in 
the  treatment  of  ores  which  we  have  made  and  in  which 
we  are  interested,  and  I  think  we  can  feel  satisfied  that  we' 
have  in  that  country  made  up  a  great  deal  of  the  ground 
which  was  lost  during  the  war. 

In  regard  to  Italy,  where  trade  conditions  have  been 
particularly  bad,  there  are  now  indications  that  our  busi- 
ness is  at  last  on  the  verge  of  making  a  step  forward.    The 
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receivings  con  iderable  number  of  inquirii 
class  of  ore,  and  their  opinion   ie  that    in  the  neai    futur< 
our  methods  will  be  established  on  a  firm  footing  in  1  i 
and  the  French  colonies.     In  Belgium,  Messrs,  La  Soi 

rale  <les  Minerals  are  availing  themselves  of  the  labo- 
ratory of  La  Soeiete  .Minerals  et  Metaux  for  the  purpose 
of  investigation  of  ores,  and  will  eventually  install  in  Bel- 
gium a  fully  equipped  laboratory  for'  this  purpose,  and  a 
special  department  is  being  organized  by  them  to  deal  with 
matters  concerning  our  processes.  The  territories  covered 
b\  these  two  agencies  in  Frame  and  Belgium  i 
I  i  inch  colonies  and  the  Belgian  Congo,  and  we  have  d(  I 
evidence  that  important  business  will  soon  materialize 
through  the  efforts  of  these  two  comp 

"In  Spain  our  activities  have  been  devoted  chiefly  to  our 
coal    business,    but    our    representative    in    that    country, 
Colonel    Howard,   has,   under   the   most  difficult  condo 
succeeded   in  establishing  the   reputation  of  our  proi , 
not  only  for  the  treatment  of  coal,  but  also  for  the  t 
ment  of  ores,  but  we  cannot  expect  that  any  business  of 
importance  in  the  treatment  of  ores  is  likely  to  arise  until 
market  conditions  in  Spain  improve. 

"The  Real  Compania  Asturiana  de  Minas  had  a  small 
plant  for  the  treatment  of  zinc  ores  on  their  Reocin  mine, 
and  have  now  installed  a  larger  plant  for  that  property 
and  for  their  Cartis  mine.  The  Cartis  plant  was  started 
up  in  the  month  of  September,  and  has  already  begun  pay- 
ing royalties.  The  Reocin  plant  is  probably  in  operation 
now.  As  regards  the  Penarroya  company,  a  plant  has  been 
erected  at  San  Quintin,  and  one  is  also  under  erection  at 
Ei  Soldado,  and  is  almost  ready  to  operate. 

"A  substantial  interest  has  been  acquired  by  our  company 
in  a  new  ore-reduction  process,  the  owners  of  which  possess 
the  world's  rights  for  it  use.  The  experiments  conducted 
by  this  process  have  been  in  every  case  successful,  and  a 
plant  on  a  larger  scale  has  now  been  erected,  and  important 
developments  may  be  expected  in  connection  with  this  inven- 
tion in  the  near  future." 


The  Copper  Mine  That  Made 
The  Snake  Famous 

In  a  letter  from  C.  J.  Kelley,  published  in  The  Metal 
Industry,  the  president  of  the  Anaconda  Copper  Min- 
ing Co.  tells  how  the  company  came  to  receive  its  name. 

After  the  discovery  and  working  of  placer  deposits  in 
the  vicinity  of  Butte,  quartz  mining  became  active 
about  1875.  In  this  year  the  Anaconda  mining  claim 
was  located  by  Michael  A.  Hickey,  a  pioneer  miner,  who 
also  located  the  St.  Lawrence  and  other  adjacent  claims. 
These  mining  claims  were  located  at  the  summit  of  a 
rolling  hill,  along  the  surface  of  which  the  great  Ana- 
conda vein  outcropped.  Owing  to  the  inequalities  of 
the  surface,  the  vein  appeared  to  have  a  winding  course 
or  trend  over  the  Anaconda  hill  across  the  gulch  to  the 
St.  Lawrence  mining  claim,  and  thence  easterly.  The 
idea  of  naming  the  claim  "Anaconda"  was  obtained  by 
Hickey  from  the  winding  course  of  the  huge  outcrop 
of  this  vein,  as  described,  so  that  it  is  apparent  there 
was  a  correlation  between  the  name  as  applied  to  this 
mining  claim  and  the  dictionary  definition.  Later,  when 
the  Anaconda  mining  claim  constituted  the  principal 
basic  element  in  the  group  claims  that  were  consolidated 
and  worked  as  a  company,  the  name  of  "Anaconda"  was 
applied  to  the  company  which  secured  these  claims,  and 
has  been  continued. 
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The  Non-Metallic  Minerals 

Review  of  Domestic  Market  Conditions  Indicates  That  a 
Downward  Readjustment  of  Prices  Was  Progressive  Throughout 
1921  —  Producers     Generally    Expect     Improvement     in    1922 

Hy  Wakken  M.  Foote 
President  Foote  Mineral  Co.,  Philadelphia,  Pa. 
Written  for  Engineering  and  Mining  Journal 


IS    iliK   PRODUCTION  and  sale  of  the  non-metallic 
minerals  throughout  1921,  conditions  in  the  various 
branches  oi  the  industry  are  respectively  indicated 
by  the  following  notes  and  data: 

Pumice. — Competition  among  American  grinders  of 
Italian  pumice  was  unusually  keen  during  1921,  being 
even  reported  to  have  passed  the  limits  necessary  to 
assure  an  equitable  distribution  of  the  business. 

The  sales  price  on  pumice  stone  during  the  year 
averaged  around  3c.  per  lb.  at  the  factory,  in  quantity 
lots,  for  the  best  grade  of  American-ground  Italian. 
Domestic  sold  at  a  range  as  low  as  $15  per  ton,  de- 
pending upon  grading.  Both  grades  were  in  demand. 
Of  the  two.  the  Italian  is  used  for  finishing  and  the 
domestic  for  cleaning  and  scouring  powders.  The  Ital- 
ian is  ground  at  Brooklyn  and  elsewhere  and  distributed 
direct  to  jobbers  as  well  as  to  large  consumers.  The 
domestic  is  also  sifted  and  purified  and  distributed  in  the 
same  way.  Practically  no  exports  were  made  in  1921. 
All  the  material  is  prepared  by  refinement  and  separa- 
tion of  the  various  grades  of  coarseness.  The  volume 
of  business  in  1921  was  probably  about  one-third  of  that 
in  1920,  although  1920  was  abnormal.  No  contracts  are 
being  placed  for  1922  business. 

A  clash  of  interests  has  arisen  between  the  dealers  in 
Italian  and  domestic  pumice.  California,  Nebraska,  and 
Kansas  owners  of  pumice  deposits  are  asking  the  Gov- 
ernment to  increase  the  duty  to  lc.  per  lb.  However, 
the  importers  claim  that  the  physical  difference  be- 
tween the  domestic  and  the  Italian  is  such  that  the 
domestic  product  can  never  be  substituted  for  Italian 
pumice,  and  that  an  increased  duty  will  only  penalize 
all  the  users  of  pumice  to  that  extent.  They  claim  that 
no  pumice  stone  found  in  this  country  compares  with  the 
Italian. 

The  domestic  side  of  the  argument  appeals  strongly 
to  all  who  desire  to  avoid  the  uncertainties  of  price  and 
supply  of  imported  materials.  Only  Congress  can  dis- 
sipate the  din  and  smoke  of  battle.  Meanwhile,  as  the 
pamphleteering  proceeds,  Mr.  Consumer  will  decide  ac- 
cording to  his  individual  needs  whether  he  can  utilize 
the  domestic. 

Asbestos. — Asbestos,  like  almost  all  other  products, 
experienced  a  considerable  reduction  in  price  during 
1921.  The  best  grade  of  crude  No.  1  which,  for  many 
years  prior  to  the  Great  War,  sold  at  $250  and  $300  per 
ton,  reached  during  1919  and  1920  a  price  of  $3,000  per 
ton.  This  quotation  was  gradually  reduced  during  192], 
so  that  at  the  close  the  price  nearly  touched  $1,000. 

Owing  to  the  stagnation  in  business  and  the  fact  that 
most  consumers  of  asbestos  either  had  their  factories 
closed  completely  or  have  been  working  only  intermit- 
tently on  short  time,  domestic  sales  were  the  lowest  in 
the  history  of  the  industry,  and  export  sales  were  like- 
only  a  small  fraction  of  what  they  would  have  been 


under  normal  conditions,  owing  mostly  to  the  deprecia- 
tion of  European  currencies. 

By  far  the  largest  amount  of  asbestos  consumed  in 
the  United  States  has  come  from  Canada,  but  several 
promising  mines  have  been  opened  in  Arizona,  which  is 
now  furnishing  a  grade  of  crude  asbestos  in  quality 
claimed  to  be  at  least  equal  to  the  Canadian  product, 
with  the  added  advantage  of  being  entirely  free  from 
iron,  which  makes  it  particularly  adapted  for  electrical 
insulation  purposes.  This  Arizona  product  commands 
a  premium  of  from  10  to  20  per  cent  over  the  Canadian. 
Only  the  highest  grade  of  spinning  fiber  is  being  pro- 
duced in  Arizona,  owing  to  difficulties  in  mining  and 
transporting,  it  being  unprofitable  to  produce  low-grade 
material. 

Graphite. — -The  movement  of  Ceylon  and  "Madagascar 
flake"  into  the  country  has  been  greatly  reduced  by  the 
lowered  demand  for  refractories  and  lubricants.  The 
general  revival  of  industry  now  under  way  will,  it  is 
hoped,  result  in  greatly  improved  tonnage  for  1922  as 
compared  with  1921,  which  was  the  poorest  for  many 
years. 

Large  stocks  of  imported  crude  have  sought  buyers, 
with  the  result  that  prices  reached  levels  which  shut 
down  many  of  the  American  mines,  notably  in  the  South, 
with  an  accumulation  of  stocks.  A  tariff  of  4c.  per  lb. 
is  called  for  by  home  producers,  to  insure  a  resumption 
of  operations. 

Limestone  (Crude). — Pennsylvania  limestone  may  be 
taken  as  fairly  typical  of  conditions  throughout  the 
country.  The  price  range  during  1921  was  from  $1.25 
to  $1.50  per  gross  ton  f.o.b.  quarry,  which  is  below  the 
cost  of  production.  The  grades  most  in  demand  are 
crushed  fluxing  stone  for  blast-furnace  purposes  and 
steel  works,  large  one-man  stone  for  openhearths,  and 
run-of-quarry  stone  for  cement  mills.  Sales  were  made 
direct  to  consumers  through  appointed  agents.  Sales 
for  1921  were  only  about  one-third  of  those  in  1920. 
Little  change  was  noted  in  the  character  or  volume  of 
trade  in  the  last  quarter  of  1921  as  compared  with  the 
the  three  preceding  quarters,  but  slightly  larger  volume 
of  blast-furnace  and  steel  works  business  has  been  ob- 
tained. Contracts  are  not  being  placed  ahead  for 
periods  longer  than  three  months,  and  in  most  instances 
they  are  for  shorter  periods. 

Pyrites. — Little  if  any  domestic  pyrites  was  sold  in 
the  United  States  in  1921.  Import  sales  were  low,  and 
it  is  expected  that  they  will  run  well  under  the  imports 
for  1920,  which  amounted  to  301,692  tons.  The  ore  is 
sold  in  bulk  form  in  cargoes  of  from  3,500  to  6,000  tons. 
Few  if  any  contracts  were  made  in  the  last  quarter  of 
1921  for  future  delivery.  Deliveries  were  on  old  con- 
tracts which  extended  into  1921.  During  the  year  1916. 
the  imports  of  pyrites  from  Spain  to  the  United  States 
were  1,078,426  long  tons,  and  from  Portugal  39,542  long 
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tons,  making  a  tonnage  from  Spam  and  Portugal  oJ 
l.l  17. 968  long  tons.  In  1 H 1 T  only  666,713  tons  of  pj  ritej 
was  imported;  in  1918,  262,148  tons,  and  in  L919,  301,- 
692  tons. 

The  drop  in  imports  in  1916  and  L917,  caused  by  the 
war,  was  directly  due  to  the  Government  nol  allowing 
the  American  pyrites  companies  to  empl  rs  to 

move  their  foreign  product  to  our  shores.  However,  on 
entering  the  war,  America's  need  of  sulphuric  acid 
caused  the  exploitation  of  the  brimstone  deposits  c  f 
Texas.  In  consequence,  the  Texas  Gulf  Co.  opened  a 
large  property,  and  after  the  war  found  no  other  outlet 
for  brimstone  (sulphur)  except  to  capture  the  pyrites 
trade.  To  do  this,  the  company  cut  its  price  on  brim- 
stone, and  this  competition  accounts  for  the  low  impor- 
tations of  Spanish  pyrites  during  1919,  1920,  and  1921. 

Talc. — A  large  New  York  State  producer  reports,  as 
is  sadly  true  in  nearly  all  commodities,  that  many  con- 
sumers of  talc  in  1920.  fearing  to  be  cut  short  on  their 
requirements,  placed  orders  for  considerably  more  mate- 
rial than  needed  on  a  normal  basis.  Before  they  could 
cancel,  numerous  shipments  were  made,  and  many  con- 
cerns entered  1921  with  an  unprecedentedly  large  inven- 
tory. What  they  did  not  carry  in  stock  they  had  obli- 
gated themselves  to  take.  By  friendly  adjustment  with 
producers,  they  were  permitted  to  absorb  in  1921  their 
commitments  for  1920  delivery.  Slow  business  during 
1921  for  these  consumers  compelled  abstention  from  the 
market  in  many  instances  until  late  in  the  year.  As  a 
result,  sales  in  1921  were  considerably  below  those  in 
1920,  but  there  was  a  gradual  improvement  in  volume 
after  the  month  of  June.  One  reason  of  the  falling  off 
in  sales  is  the  large  outlet  for  some  grades  in  paper 
making.  Labor  troubles  closed  down  many  of  the  paper 
mills  for  a  long  period.  Moreover,  the  lessened  export 
of  paper  has  contributed  to  a  smaller  demand  for  talc 
where  used  as  a  paper  filler.  Some  producers  have  been 
compelled  to  shut  down  in  consequence. 

In  the  main,  sales  of  talc  are  made  direct  to  the  manu- 
facturer by  the  miner  who  mills  his  product  at  the 
mines.  A  little  is  sold  also  through  brokers.  Prices 
range  from  $12  to  $14  a  ton  for  New  York  talc.  Sales 
in  October  and  November  of  1921  showed  a  considerable 
increase  over  the  other  months  of  the  year,  and  a  big 
demand  is  looked  for  during  January  and  February, 
1922.  There  is  a  disposition  among  consumers  to  post- 
pone the  making  of  contracts  for  future  requirements. 

One  of  the  largest  American  producers  (situated  in 
Vermont )  reports  a  trying  year,  which  in  comparison 
with  1920  makes  a  sorry  exhibit.  Business  was  con- 
fined entirely  to  domestic  trade.  Practically  all  of  the 
product  is  sold  direct  to  consumers,  of  whom  over  80 
per  cent  are  paper  manufacturers,  and  most  of  the  re- 
mainder to  rubber-tire  manufacturers.  It  is  sold  finely 
pulverized.  Three  leading  grades  are  produced,  which 
differ  only  in  color  and  degree  of  fineness.  The  whitest 
and  finest  is  made  from  rock  selected  for  color  to  make 
it  as  white  as  possible.  It  is  ground  to  about  250  mesh. 
The  medium  and  lowest  grades  are  ground  to  about 
200  and  160  mesh  respectively  from  the  average  run  of 
rock  as  to  color.  Packing  is  done  mainly  in  paper  bags, 
though  some  talc  is  put  up  in  burlap. 

During  the  first  quarter  of  1921  there  was  virtually 
no  demand  for  talc.  This  was  followed  by  a  slight 
improvement  in  the  second  quarter,  and  the  remainder 
of  the  year  witnessed  a  fairly  substantial  recovery. 
The  total  business  for  eleven  months  to  Dec.  1  was  about 
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tliuse  of  L920.    The  outlook  for  talc  business  for  1922 
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Prices  for  talc  held  fairly  firm  throughout  L921, 
although  buyers  generally  obtained  concessions 
were  especially  favorable  to  new  competition  which  is 
promise:!  by  large  interests  in  several  quarters,  es- 
pecially in  the  roofing  grade.  Prices  ranged  from  $7 
per  ton  f.o.b.  domestic  mines  on  heavy  tonnage  yearly 
contracts  for  the  roofing  trade,  which  uses  the  less  pure 
grades,  up  to  $50  per  ton  f.o.b.  New  York  for  the  fine 
white  gritless  Italian  grades  imported  for  some  paper 
making  and  the  better  talcum  powders.  The  roofing - 
paper  trades  are  estimated  roughly  to  consume  from 
.'50,000  to  40,000  tons,  and  a  canvass  of  this  trade  indi- 
cates that  the  final  quarter  of  1921  was  one  of  the  best 
in  roofing  history,  and  warrants  a  confident  outlook. 
Hence  the  low-grade  talcs  are  practically  assured  of  a 
good  year  in  1922. 

(  :<n/. — Based  upon  prices  at  mine,  as  in  Georgia, 
South  Carolina,  and  Florida,  the  price  range  approxi- 
mates $5.50  to  $6.50  for  crude  broken  lumps,  bulk  ship- 
ment, carload  lots,  and  from  $9  to  $12,  pulverized,  air- 
floated,  in  carload  lots,  shipped  either  in  paper  or  cotton 
or  burlap  bags.  The  trend  of  prices  has  been  downward. 
Grades  most  in  demand  have  been  pulverized  or  crude. 
There  has  been  some  demand  for  washed  clay,  but  ap- 
parently only  for  use  by  wall-paper  manufacturers. 

Exports  have  fallen  to  an  almost  negligible  quantity, 
as  English  prepared  clays,  benefiting  from  lower  freight 
rates  and  cheaper  ocean  rates,  have  taken  the  greater 
part  of  the  foreign  market  served  by  American  pro- 
ducers during  the  last  few  years.  Imports,  mostly  from 
Great  Britain,  for  the  ten  months  ended  Oct.  31,  1921, 
were  valued  at  $1,069,887,  as  compared  with  $2,998,595 
in  the  same  period  of  1920  and  $1,609,266  in  the  same 
period  of  1919. 

Crude  clay  is  purchased  by  concerns  having' their  own 
pulverizing  or  washing  equipment.  Pulverized  clay  of 
fine  mesh  is  more  in  demand.  The  consuming  demand 
seems  to  be  for  the  manufacture  of  cold-water  paint, 
kalsomine,  wall  paper,  lincrusters,  fillers  and  the  making 
of  all  paper  classified  mainly  as  No.  1  News,  Roto- 
gravure, and  Book. 

There  was  a  decided  decrease  in  sales  in  1921  as  com- 
pared with  1920.  The  volume  of  business  in  the  last 
quarter  of  1921  was  considerably  in  excess  of  the  three 
preceding  quarters.  As  usual,  some  small  clay  produc- 
ers who  are  not  equipped  to  ship  during  the  winter 
months  secured  business  during  the  third  quarter  of 
the  year  at  decided  concessions  in  prices.  There  was 
a  marked  falling  off  in  contracts  as  compared  with 
1920,  due  largely,  perhaps,  to  readjustment  of  prices  and 
expected  freight  reductions. 

Silica. — Silica  (silex,  quartz,  flint,  or  sand)  is  used 
in  a  great  many  different  forms,  the  difference  mainly 
being  in  the  fineness  of  the  grinding.  The  glass  manu- 
facturers use  a  pure  silica  of  about  20  mesh  for  the 
manufacture  of  the  better  grades  of  flint  glass.  Ths 
range  of  price  is  from  $2  to  $5  per  net  ton    in  carload 
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The  grade  mosl  in  demand  is  what  is  known  as 

N  I  v     2  Drj  Silica,  or  Melting  Sand.    Silica  in 

liner  grade  of  about  40  to  60  mesh  is  used  bj  the 

manufacturers  of  hand  soaps  and  pastes,  and  silica  brick 

sanding  mollis.     The  price  range  on  this  grade  is 

from  $4  to  $6. 

-  ca  in  the  finer  grades  ranges  from  90  mesh  to 
mesh.  The  90-mesh  and  LOO-mesh  grades  are  prin- 
cipally used  in  the  manufacture  of  scouring  powders 
and  hand  soaps.  The  120  to  140  mesh  is  used  by  the 
potters  and  is  known  commercially  as  Potter's  Flint. 
The  finer  grindings  are  used  in  the  manufacture  of 
metal  polish  and  paints.  The  price  range  on  these  finer 
grades  is  from  $4  to  $30  per  net  ton,  depending  on  the 
grade.  The  grades  most  in  demand  are  120  and  140 
mesh.  Sales  are  principally  direct,  and  with  the  ex- 
ception of  a  small  tonnage  shipped  to  Canada,  the  great 
volume  of  business  is  in  the  United  States.  Most  of  the 
output  is  prepared  by  crushing,  washing,  drying,  and 
grinding.  A  decrease  in  the  volume  of  business  com- 
pared with  the  year  1920  from  25  per  cent  to  50  per 
cent  was  reported  in  1921,  with  little  tendency  to  place 
contracts  for  future  delivery. 

Bauxite. — As  the  production  of  bauxite  rests  upon 
three  large  industries,  all  of  which  have  been  affected 
by  the  general  business  depression,  there  was  naturally 
a  lower  production  for  1921  than  in  previous  years. 
There  has,  however,  been  nothing  approaching  dis- 
organization as  in  some  industries.  Hence  the  price  at 
the  mines  in  Alabama  and  Arkansas  was  approxi- 
mately the  same  throughout  the  year,  namely  $9  to  $10 
per  ton,  with  a  downward  tendency  distinctly  notice- 
able, especially  for  spot  lots  toward  the  end  of  the  year. 
Slight  quantities  of  bauxite  were  exported  during  the 
first  half  of  the  year,  hut  little  was  reported  for  the 
second  half. 

The  grades  in  demand  in  the  order  of  their  impor- 
tance were:  (1)  For  metallic  aluminum;  (2)  for  abra- 
sives: (3)  for  chemicals.  The  all-important  metal  and 
abrasive  grades  require  a  low-silica  ore,  whereas  the 
requirements  of  the  chemical  manufacturers  are  for  a 
grade  high  in  alumina,  the  specifications  being  55  to  60 
per  cent,  with  no  specification  on  the  silica.  All  con- 
sumers require  a  low  iron  content  except  in  one  avenue 
of  the  chemical  outlet — namely,  where  the  sulphuric- 
acid  process  is  not  used  but  where  the  soda-ash  fusion 
is  employed. 

Although  sales  are  mainly  made  directly  from  the 
mine,  considerable  tonnage  passes  through  the  hands 
of  jobbers.  The  product  is  sold  entirely  in  lump,  the 
various  consumers  having  their  own  mills  for  pulver- 
izing. With  the  decrease  in  consumption  in  1920,  came 
also  a  reluctance  on  the  part  of  buyers  to  make  long- 
time contracts,  the  term  of  the  contracts  being  greatly 
shortened  as  compared  with  previous  years.  There  is 
also  noted  on  the  part  of  buyers  a  rather  hopeful  look- 
ing toward  foreign  sources  to  satisfy  an  increasing  pro- 
portion of  their  requirements  in  view  of  the  greatly 
lowered  marine  rates. 

Fluorspar. — The  price  movement  of  the  different 
grades  of  fluorspar  throughout  1921  is  fairly  typified 
for  all  grades  in  the  course  of  prices  of  gravel  spar, 
which  during  the  first  half  of  the  year  ranged  around 
$20  per  ton,  during  the  third  quarter  about  $18,  and  in 
the  fourth  quarter  around  $16,  f.o.b.  cars  at  the  mines. 
Undoubtedly  one  of  the  influences  to  depress  prices, 
apart  from  the  overwhelming  one  of  shutting  down  the 


Steel  mills,  which  use  about  80  per  cent  of  the  fluorspar 
mined  in  the  country,  has  been  the  lowering  of  freight 
rates,  which  has  enabled  English  miners  to  lay  down 
washed  gravel  spar,  c.i.f.  New  York,  Philadelphia,  or 
Baltimore,  duty  paid,  at  around  $18  per  ton,  which  is 
several  dollars  under  the  price  for  which  American 
millers  can  place  it  at  the  same  points,  the  freight  rati' 
from  the  mines  usually  being  about  $5  to  seaboard 
points. 

The  various  grades  used,  in  the  order  of  their  value, 
follow,  the  prices  being  approximate  only  for  the  end  of 
the  year,  and  f.o.b.  mines: 

Acid  Grade,  lump  or  ground,  98  per  cent  or  better 
calcium  fluoride.  Sold  to  manufacturers  of  hydrofluoric 
acid  at  around  $50  per  ton. 

No.  1  Grade,  ground  and  washed,  95  to  98  per  cent 
calcium  fluoride.  Goes  to  the  glass  trade  at  about  $40 
per  ton. 

No.  1  Lump,  93  to  96  per  cent  calcium  fluoride.  Sold 
at  about  $37.50  per  ton. 

No.  2  Lump,  88  to  92  per  cent  calcium  fluoride. 
Brings-  about  $30  per  ton. 

Gravel  Spar,  85  per  cent  or  better  calcium  fluoride. 
Goes  to  the  steel  trade  and  foundries  at  about  $16  and 
constitutes  about  80  per  cent  of  the  entire  production 
of  the  country. 

The  bulk  of  the  spar  sold  goes  through  the  hands  of 
a  few  large  sales  agents,  about  one-half  of  the  entire 
production  of  the  country  coming  from  one  producing 
company  and  about  30  per  cent  from  another,  with  the 
remainder  of  the  production  scattered  among  many 
smaller  miners.  The  glass  trade  absorbs  about  70  per 
cent  of  the  No.  1  Ground,  with  about  20  per  cent  going 
to  the  enamelers  and  the  remainder  to  metallurgical 
users. 

With  the  decrease  in  marine  freight  rates,  the  impor- 
tation of  English  spar  increased  during-  the  last  quarter 
of  the  year,  but  the  duty  which  it  is  believed  that  Con- 
gress will  increase  on  fluorspar  is  expected  to  check  the 
increase  in  imports  and  to  equalize  the  prices  along  the 
seaboard,  which  are  at  present  much  to  the  advantage 
of  the  foreign  miners. 

Exports  of  American  spar  are  almost  nil  because  of 
English  competition,  which  not  only  has  the  advantage 
of  cheaper  labor  but  also  of  low  freight  rates,  as  well 
as  a  short  haul  from  the  mine  to  the  vessel,  as  compared 
with  the  long  haul  which  American  miners  must  make 
to  reach  the  seaboard. 

There  was  a  great  decrease  in  the  consumption  of 
fluorspar  during  1921  as  compared  with  previous  years, 
largely  because  of  the  slump  in  the  steel  trade.  It 
would  be  within  safe  bounds  to  say  that  the  sales  were 
cut  down  to  one-third  or  less  than  one-third  of  those  of 
1920.  There  has  also  been  noticed  the  greatest  disin- 
clination on  the  part  of  buyers  to  contract  ahead  as 
compared  with  former  years. 

Magnesite. — Raw  magnesite  is  sold  in  a  compara- 
tively slight  tonnage  in  this  country  except  for  calcining 
purposes,  and  practically  all  of  the  raw  magnesite 
brought  in  to  the  Atlantic  seaboard  comes  either  from 
Venezuela  or  Greece.  The  price  sagged  from  about  $20 
per  ton  at  the  beginning  of  1921  to  around  $10  or  $12 
per  ton  at  the  close,  in  carload  lots.  This  is  for  a  guar- 
anteed minimum  of  93  per  cent  magnesium  carbonate. 

Calcined  magnesite  prices  ranged  from  $40  to  $45  per 
ton,  f.o.b.  California  mines,  in  the  first  part  of  1921 
down  to  $35  or  $40  per  ton  toward  the  end  of  the  year 
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for  standard  grades,    This  approximate  drop  of  LO  pi  i 
i, hi  applies  i"  all  grades  of  calcined.     Nearlj  all  at  the 
Tulare   (Porterville)   mines  arc  closed  down,  owing  to 
the  general  business  depression,  which  closing  dowi 
tended  to  hold  up  pi  i<  es.     The  importal  ion    il   Gn 
calcined  increased  throughoul  the  year,  with  a  dep 
ing  influence  on  prices.      Die  demand   in   the  flooring 
trade   kept    up   satisfactorily,   hut    has    fallen   oil'  with 
stucco   and  other   building   lines.      It    was    not    until    the 
last  quarter  of  the  year  that  the  good  demand  fur  ship 
work  fell  off  sharply.     There  is  a  hesitation  on  the  part 
of  both  consumers  and  producers  to-  contract   ahead  be- 
cause of  the  uncertain  influence  of  the  impending  duties 
on  the  future  course  of  prices. 

Dead-burned  magnesite  ranged  in  price  in  1921  from 
$40  in  the  early  part  of  the  year  down  to  $25  f.o.b. 
mines,  the  latter  figures  being  due  to  a  great  weakness 
in  the  market  under  a  practical  withdrawal  of  the  steel 
trade  as  buyers.  The  poorer  grades  produced  in  Canada 
sold  as  low  as  $18  to  $19  per  ton  in  the  latter  part  of 
1921.  The  high  grades  from  the  State  of  Washington 
have  been  most  in  demand.  The  Austrian  magnesite 
came  in  rather  briskly  over  the  latter  half  of  the  year. 
Sales  were  made  equally  by  jobbers  and  direct.  The 
domestic  magnesites  are  mixed  with  iron  ore  to  bring 
the  iron  oxide  content  up  to  6  or  8  per  cent.  Sales  dur- 
ing the  second  half  of  1921  were  small,  and  in  the  first 
half  much  below  those  of  1920.  Conditions  latterly  have 
been  so  bad  that  all  domestic  producers  have  ceased 
making  the  dead-burned.  Contracts  for  future  deliv- 
eries are  rare. 

Chalk. — Chalk  continues  to  come  almost  wholly  from 
England  under  the  name  of  Cliffstone  in  its  crude  con- 
dition. It  is  refined  in  this  country  and  sold  under  the 
folio-wing  grades,  the  prices  being  approximate  per  ton 
for  carload  lots  at  the  beginning  and  end  of  1921: 

Commercial  whiting  declined  from  $25  to  $20  in  1921. 
This  comprises  about  35  per  cent  of  the  output,  being 
used  almost  entirely  for  the  manufacture  of  putty.  Gild- 
er's whiting  declined  from  $27  to  $22  and  comprises 
about  20  per  cent  of  the  output,  being  used  for  gilding, 
paint,  chemical,  linoleum,  and  other  manufacturing. 
Extra  gilder's  whiting  declined  from  $28  to  $23,  and 
comprised  about  25  per  cent  of  the  output.  Paris  White 
fell  from  $30  to  $25  and  is  employed  largely  for  special 
uses  as  moldings.  This  includes  about  20  per  cent  of 
the  total  output.  Sales  are  made  both  direct  and 
through  jobbers. 

The  demand  for  high-grade  English  whiting  has  been 
somewhat  impaired  by  the  introduction  of  crystalline  or 
semi-crystalline  whiting  manufactured  from  domestic  or 
imported  limestone.  The  Belgian  whiting  is  the  only 
whiting  which  is  imported  already  prepared,  and  is  of 
inferior  grade. 

Sales  in  this  country  during  1921  of  English  whiting 
were  about  50  per  cent  of  those  in  1920  and  the  whiting 
manufacturers  ran  between  30  and  40  per  cent  capacity 
through  the  year.  Contracts  are  not  being  placed  ahead 
and  are  not  sought  by  the  whiting  manufacturers. 

Sulphur.— Sulphur  or  brimstone  fell  from  $19  to  $20 
at  the  beginning  of  1921  to  $17  or  $18  at  the  end  of 
the  year,  for  the  crude  commercial  grade,  which  runs 
about  99.7  per  cent.  The  decline  in  the  costlier  products 
was  proportionate.  Little  is  sold  through  brokers,  sul- 
phur being  marketed  direct  by  the  miners.  The  great 
bulk  of  the  production  is  employed  in  sulphuric-acid 
manufacturing.     The  sales  for  1921  showed  a  great  de- 
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The  finer  grades  have  been  mostly  in  den 
There  have  been  comparatively  few  importatioi 
the  ground  emery,  the  Turkish  and  Greek  coming  in 
in  the  lump  form.  There  have  been  few  exports.  Sales 
over  1921  declined  approximately  50  per  cent  as  com- 
pared with  those  of  the  preceding  year,  and  production 
has  been  cut  down  in  about  the  same  proportion.  A  dis- 
tinct improvement  was  noted,  however,  in  the  last  quar- 
ter of  the  year,  although  no  contracts  are  reported  as 
being  made  ahead  by  buyers.  The  general  condition  i^ 
quiet,  with  a  decidedly  optimistic  tone  concerning  the 
outlook. 

Gypsum. — One  of  the  few  non-metallic  minerals  in 
which  prices  held  fairly  firm  throughout  1921  is  gyp- 
sum, in  both  the  crude  i  crushed)  form  and  also  the  pre- 
pared or  powdered  article.  The  crushed  product  brought 
in  carload  lots  $10  per  ton,  f.o.b.  New  York,  at  the 
beginning  of  1921  and  at  the  end  of  the  year  was  selling 
for  about  $8.70.  The  raw  product  went  largely  to  paint 
and  portland-cement  manufacturers.  The  powdered  or 
plaster  of  paris  sells  for  about  $20  per  ton,  f.o.b.  New 
York,  the  bulk  of  which  goes  to  the  building  trades  and 
potters  and  some  to  the  plate-glass  manufacturers. 
Nearly  all  gypsum  is  sold  direct  from  the  mines  or 
through  established  sales  agents,  brokers  or  jobbers 
getting  only  a  small  percentage  of  the  trade.  The 
domestic  producers  compete  on  a  parity  with  the  large 
importations  from  Nova  Scotia  and  New  Brunswick. 
There  was  a  decrease  of  about  30  per  cent  in  the  sales 
in  1921  as  compared  with  those  of  the  preceding  year. 
Contracts  ahead  for  future  deliveries  have  not  been 
customary  in  the  trade  for  five  or  six  years,  and  no  tend- 
ency has  been  observed  to  resume  the  practice.  The 
outlook  for  1922  business  is  regarded  as  being  dis- 
tinctly favorable. 

Barytes. — The  great  bulk  of  the  barytes  imported  or 
mined  in  this  country  finds  its  way  in  the  crude  lump 
form  to  the  lithopone  manufacturers,  the  price  having 
dropped  from  about  $18,  f.o.b.  mines,  at  the  beginning 
of  1921  to  $10  per  ton  for  the  imported  German  ore, 
f.o.b.  Atlantic  seaboard,  this  latter  figure  being  well 
under  the  price  demanded  at  the  same  points  for  domes- 
tic ore.  This  extreme  softening  of  the  market  was  due 
to  the  greatly  decreased  demand  for  lithopone,  which 
leaves  the  barytes  sales  for  the  year  about  25  to  35  per 
cent  of  normal.  A  distinct  improvement  was,  however, 
noted  during  the  last  quarter  of  1921,  and  it  is  hoped 
that  the  demand  for  barytes  during  1922  may  reach 
something  like  70  per  cent  of  normal.  Contracts  for 
future  deliveries  are  few.  as  consumers  were  caught 
with  large  stocks  and  former  commitments  holding  over 
to  the  present  time.  Sales  are  made  direct  by  the  mine 
owners  to  the  larger  consumers. 

The  break  in  price  of  the  crude  has  not  been  shared 
by  the  various  powdered  grades,  No.  1  water  floated 
having  maintained  a  fairly  firm  price  per  ton  f.o.b.,  St. 
Louis,  throughout  1921.     The  imported  floated  barytes 
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ver,  be  had  al    lower  figures,   for  what    is 
clainu  lower  grade.     Sales  are  made  by  the 

millers  through  their  local  agents  to  the  paint 

aller  consuming  trades. 

.  ,  Pa  Coast  Borax  Co.,  which  also  oper- 
mines  in  Europe,  Africa,  and  South  America,  pro- 
duces over  99  per  cent  of  all  the  boric  acid  and  borax 
produced  in  this  country.  Carload  lots  sold  at  the  be- 
ginning of  1921  al  -  per  lb.,  according  to  the  con- 
rs  used,  and  dropped  to  ."> .  to  6c.  at  the  end  of 
the  year.  There  are  four  grades,  as  follows:  The 
powdered  is  in  largest  demand,  being  marketed  in  a 
commercial  grade.  The  U.  S.  P.  powder  is  also  sold. 
Other  grades   are  granulated,  crystal,   and   borax   glass. 

All  sales  are  made  through  district  agencies  in  the 
marketing  of  package  goods,  and  direct  from  New  York 
in  bulk  good-.  The  year  1921  showed  an  increase  in  the 
tonnage  but  not  in  the  value  of  package  borax,  due  to 
increased  domestic  use.  This  improvement  was  es- 
pecially noted  in  the  last  quarter  of  the  year,  ,vhen  a 
heavy  educational  advertising  campaign  was  initiated. 
The  export  ban  on  American  borax  was  lifted  in  the 
third  quarter. 

Phosphate  Ruck. — Florida  phosphate  sold  on  yearly 
contracts  at  the  beginning  of  1921  at  from  $4.50  to 
per  ton,  and  despite  a  year  of  great  depression 
and  decreased  sales,  the  price  advanced  by  the  end  of 
the  year  to  $5  or  55.25.  This  advance  is  explained  by 
the  fact  that  many  of  the  miners  closed  down  because 
their  returns  were  not  above  cost  of  production,  and 
on  new  demands  they  declined  to  resume  at  the  old 
prices.  Sales  were  made  entirely  direct  by  the  miners 
to  manufacturers  of  acid  phosphate  in  cargo  lots. 

Exports  have  been  seriously  affected,  and  those  well 
informed  appear  to  feel  that  America's  export  trade  of 
phosphate  will  be  lost  in  a  few  years  to  the  Moroccan 
deposits.  Hundreds  of  millions  of  tons  of  rock  which 
is  said  to  be  geologically  the  same  as  the  Tunisian  rock 
have  been  uncovered  by  the  French  government  in  Mo- 
rocco. The  French  are  hopeful  of  eventually  controlling 
the  entire  European  market,  following  their  shipment 
about  the  end  of  1921  of  a  first  lot  of  500  tons. 

Though  the  main  American  deposits  are  in  Florida 
and  Tennessee,  the  new  deposits  which  are  being  opened 
up  in  Idaho,  Utah,  and  Montana  are  regarded  as  sure 
to  eventually  contribute  a  great  tonnage  to  this  coun- 
try's output,  deliveries  having  been  made  last  summer 
for  fall  wheat.  Sales  of  raw  phosphate  for  direct  ap- 
plication to  the  soil  were  almost  entirely  from  Tennes- 
see, where  the  high  iron  and  alumina  content  makes  it 
less  desired  for  the  manufacture  of  acid  phosphate. 

Exports  to  Europe  were  large  during  1921,  but  they 
show  a  falling  off  over  preceding  years.  There  are  also 
exports  to  the  West  Indies  and  some  to  Canada.  Ap- 
proximately 2,500,000  tons  of  acid  phosphate  was 
marketed  in  1921,  and  possibly  75,000  tons  of  raw 
phosphate  for  direct  use  on  the  soil.  The  system  of  sell- 
ing under  yearly  contracts  continues  to  rule,  and,  in 
general,  spot  purchases  may  consist  of  distress  stocks. 

Mica.  —  The  price  of  raw  mica  held  fairly  firm 
throughout  the  first  half  of  1921,  but  during  the  sec- 
ond half  dropped  approximately  25  per  cent  on  the 
average  for  the  different  grades.  For  example,  the 
No.  Al  Clear  India,  which  was  sold  around  $5  per  lb., 
f.o.b.  New  York,  in  case  lots,  the  first  half  of  the  year, 
dropped  latterly  to  about  $4  per  lb.  Again,  No.  6  Clear 
India  dropped  from   about   60c.   per   lb.   to   about  28c. 


per  ill.  in  case  lots.  The  principal  demand  was  for 
No.  Al.  No.  1.  No.  2  ami  No.  3.  Sales  are  made  through 
jobbers.  Domestic  production  provides  for  much  less 
than  one-half  of  the  country's  requirements.  The  elec- 
trical manufacturers  consume  approximately  80  per  cent 
of  the  total  of  sheet  mica  used,  the  remainder  going  to 
the  stove  manufacturers. 

Scrap  mica  sold  in  the  beginning  of  1921  for  about 
$24  per  ton,  and  at  the  close  for  around  $20,  f.o.b. 
mines,  in  carload  lots.  The  decrease  in  sales  during 
1921  is  roughly  estimated  at  50  per  cent,  with  no  tend- 
ency toward  improvement  noted  toward  the  end  of  the 
year.  The  largest  consumers  were  buying  from  hand 
to  mouth  at  the  close  of  1921,  as  compared  with  a  will- 
it s  to  contract  ahead  during  the  first  quarter. 


Spanish  Pyrites  Imports  Decline 

The  controlling  elements  in  the  pyrites  situation  are 
the  price  of  domestic  sulphur,  Rio  Tinto,  and  ocean 
freight  rates.  Domestic  production  of  pyrites  is  pos- 
sible only  at  inland  points  distant  from  the  Atlantic 
seaboard.  The  trend  of  foreign  imports  is  shown  in 
the  following  table: 

IMPORTS  OF  PYRITES  i    i 

Spain,  Canada,  Total, 

Long  Tons  Long  Tons  Long  Tone 

1916 1,095,980  148,682  1,244,662 

1917 747,830  210,615  967,340 

1918 270,649  221,442  498.786(c) 

1919 280,725  84,76!  388.973(c) 

1920 200,706  100,672  332,606(0 

1921  (M      132.754  7,000  156.008(c) 

(a)  Bureau  Foreign  and  Domestic  Commerce  and  Mineral  Resouroes.  (6)  First 
ten  months,     (c)  Includes  importation  from  other  countries  also. 

The  normal  importation  of  foreign  pyrites  is  roughly 
500,000  tons  per  annum.  The  low  price  of  sulphur 
following  the  war  and  the  fact  that  many  acid  manufac- 
turing companies  had  installed  sulphur  burners  and 
found  it  inexpedient  to  return  to  imported  pyrites 
resulted  in  the  curtailment  of  market  indicated  in  the 
figures  given.  Low-grade  pyrites  has  almost  disap- 
peared, and  only  the  high-grade  Rio  Tinto  product 
holds   a  place   in   the   markets. 

At  present  the  pyrites  business  is  on  a  hand-to-mouth 
basis,  and  there  are  no  stocks.  On  the  other  hand,  the 
sulphur  stocks  are  large  and  can  be  shipped  by  carload 
or  cargo.  With  a  decrease  in  ocean  freight  rates  the 
competition  between  foreign  pyrites  and  domestic  sul- 
phur will  become  keener.  The  importers  of  pyrites  look 
hopefully  for  better  business  in  1922. 

The  industrial  depression  has  also  played  an  impor- 
tant part  in  restricting  the  market.  The  great  majority 
of  acid  manufacturers  have  not  dismantled  their  pyrites 
burners,  and  this  has  had  its  influence  upon  sulphur 
prices.  If  Rio  Tinto  decides  to  fight  for  its  United 
States  market,  it  will  be  at  its  own  and  the  domestic 
sulphur  producers'  cost. 

An  important  feature  in  the  pyrites  situation  is  the 
disposal  of  the  cinder.  About  70  tons  of  cinder  con- 
taining from  2  to  3  per  cent  sulphur  result  from  the 
burning  of  100  tons  of  pyrite.  By  nodulizing  or  sin- 
tering, the  sulphur  content  can  be  reduced  and  the 
product  equals  a  bessemer  iron  ore,  the  phosphorus  con- 
tent being  very  low.  An  acid  plant  near  a  blast  fur- 
nace plant  can  profitably  dispose  of  this  "waste." 

Pyrites  importers  do  not  anticipate  that  the  Spanish 
government  will  place  an  export  tax  on  the  lean  pyrite, 
and  as  there  is  a  tremendous  potential  supply  in  the 
Huelva  region,  it  is  expected  that  the  United  States 
market  for  pyrites  will  be  retained  in  part  at  least. 
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Some  Essentials  for  Success  in  Pyritic  Smelting 

Quartz  Should  Be  Pure,  Hard,  and  Coarse        Combined  Silicates  Deleterious        Manner  of 

Feeding  Important        Incrustation  Hard  To  Avoid        Effective  Means 

Necessary  To  Confine  Corrosive  LoA'-Grade  Matte 
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'"r^HE  OXIDIZING  CHARGES  which  were  formerly 
fed  to  copper  blast  furnaces  are  no  longer  com- 
JL  mon ;  changes  in  ore  supply  and  advances  in  smelt- 
ing practice  have  made  the  furnace  an  oxidizer  instead 
of  a  reducer,  and  at  times,  under  favorable  conditions, 
a  powerful  one.  Nearly  all  blast-furnace  operators  have 
to  oxidize  some  iron,  and  many,  with  a  thought  for  their 
converter  departments,  would  like  to  do  more  of  it. 

The  extent  to  which  oxidation  can  be  carried  is  influ- 
enced by  many  factors,  chief  of  which  are  the  relation 
of  sulphide  iron  to  the  free  silica  on  the  charge,  the 
nature  of  the  gangue,  and  the  amount  of  oxygen  supplied 
by  the  blast.  Best  results,  meaning  high  concentration 
and  low  coke,  follow  the  use  of  pure  materials  such  as 
heavy  sulphide  ore  and  quartz,  or  low-grade  matte  and 
quartz;  but  whether  coarse  Tennessee  pyrrhotite  and 
pure,  lump  quartz  is  smelted  with  3  per  cent  of  coke, 
oxidizing  90  per  cent  of  the  iron,  or  Sudbury  pyrrhotite 
in  a  norite  gangue  is  smelted  with  10  per  cent  of  coke, 
oxidizing  only  35  per  cent  of  the  sulphide  iron,  the 
pyritic  effect  is  equally  desirable.  In  one  operation  the 
charge  favors  oxidation ;  in  the  other  it  is  hampered  by 
a  refractory  gangue  and  a  high  percentage  of  coke. 

"Pyritic  smelting,"  in  a  narrow  sense,  is  associated 
with  low  coke  ratios  and  implies  a  vigorous  employment 
of  the  pyritic  reaction.  Guess  defined  it  as  "the  art  or 
practice  of  smelting  a  charge,  in  which  all  the  iron 
present  is  combined  with  sulphur,  to  produce  a  ferrous- 
silicate  slag." 

The  iron  sulphides  to  be  considered  are  pyrite  and 
pyrrhotite.  Pyrite  loses  one-half  its  sulphur  by  sublima- 
tion in  the  upper  part  of  the  smelting  column,  and  both 
pyrite  and  pyrrhotite  melt  at  a  comparatively  low  tem- 
perature and  enter  the  smelting  zone  approximately  as 
FeS.  The  composition  of  the  iron  sulphide  compound 
at  its  highest  temperature  is  stated  by  Sticht  to  lie  some- 
where between  FeS  and  Fe.  FeS. 

It  is  commonly  held  that  the  loose  sulphur  atom,  for 
lack  of  free  oxygen  in  the  region  of  disengagement, 
escapes  from  the  charge  unburnt,  and  it  is  customary  for 
this  reason  to  deny  to  pyrite  any  credit  for  heat  from 
this  source.  But  such  reasoning  may  not  always  hold; 
two  circumstances  challenge  its  soundness.  First,  some 
pyrite  ores  have  the  mineral  scattered  through  the 
gangue  in  grains  or  patches,  and,  by  means  of  the  pro- 
tection and  insulation  thus  afforded  during  the  early 
stages  of  the  descent  in  the  ore  column,  disengagement 
of  the  loose  atom  may  be  delayed  until  the  smelting  zone 
and  an  oxidizing  atmosphere  are  reached.  Second,  the 
lack  of  free  oxygen  above  the  smelting  zone  is  certainly 
open  to  question.  It  has  been  my  experience  that  gas 
analyses  from  the  pyrite  charge  show  a  high  average 
oxygen  efficiency,  often  no  trace  of  oxygen  being  found, 
whereas,  at  a  plant  smelting  an  ore  essentially  pyrrho- 
tite, an  appreciable  proportion  of  oxygen  is  invariably 


present,  evidently  because  the  pyrrhotite  charge,  unlike 
pyrite,  lacks  the  abundance  of  liberated,  elemental  sul- 
phur for  cleansing  the  gas  of  oxygen  unused  in  the 
smelting  zone. 

Puke  Quaktz  the  Best  Form  of  Silica 

The  character  of  the  siliceous  portion  of  the  charge  is 
of  much  importance.  The  silica  should  be  free;  silicates 
require  heat  for  decomposition  and  are  a  detriment  in 
several  ways.  A  coarse  quartz  that  does  not  break  down 
easily  on  exposure  to  heat  is  the  ideal  reagent;  fine 
quartz,  or  one  crumbling  badly  under  heat,  lowers  the 
ratio  of  concentration  and  causes  more  incrustation. 
This  has  been  clearly  shown  in  the  concentration  of  low- 
grade  matte  where  pure  materials  were  used,  matte, 
quartz,  and  lime  rock,  and  results  were  not  obscured  by 
many  qualifying  conditions,  as  in  ore  smelting.  At  one 
plant,  using  a  good  lump  quartz,  a  10  per  cent  matte 
was  readily  concentrated  to  40  per  cent ;  at  another  plant 
where  the  bulk  of  the  quartz  was  fine,  about  \  in.  or 
under,  it  was  difficult  to  raise  a  10  per  cent  matte  beyond 
25  per  cent,  and  incrustation  was  bad.  In  pyritic  smelt- 
ing, prime  attention  should  be  given  to  silica — to  its 
physical  as  well  as  to  its  chemical  nature. 

Fine  and  waste  have  no  place  in  the  blast-furnace 
charge,  and  this  applies  with  special  force  in  pyritic 
smelting.  Fine  material,  say  that  passing  a  A-in.  open- 
ing, if  there  is  no  reverberatory  department,  may  be  pre- 
pared for  the  blast-furnace  by  nodulizing,  sintering,  or 
briquetting.  Nodulizing  and  sintering  have  the  advan- 
tage that  oxidation  accompanies  the  physical  prepara- 
tion, and  as  oxidation  is  the  prime  object  of  pyritic 
smelting,  preparatory  processes  should  preferably  be  a 
step  in  that  direction.  A  furnace,  however,  often  does 
good  work  with  all  the  fine  left  in  the  ore,  and  it  may  be 
difficult  to  show  the  need  and  justify  the  expense  of 
screening  and  special  treatment,  as  benefits  to  be  de- 
rived from  metallurgical  operations  are  not  always 
capable  of  exact  expression  in  terms  of  money.  If  an 
ore  with  20  per  cent  of  fine  is  screened  and  prepared  for 
the  blast  furnace  at  $1  per  ton,  the  cost  figured  against 
total  ore  is  20c.  per  ton,  a  serious  item  for  a  low-grade 
ore;  but  on  the  opposite  side  of  the  ledger  will  be  faster 
running,  less  crusting,  longer  campaigns,  a  decreased 
quantity  of  flue  dust,  and,  if  the  preparatory  process 
oxidizes,  a  higher  grade  of  matte. 

Waste  rock,  which  is  usually  high  in  natural  silicates, 
creates  trouble  and  expense  for  the  smelter.  It  is  hard 
to  estimate  the  cost  of  smelting  waste.  It  entails  the 
ordinary  expense  of  transportation,  bins,  sampling,  and 
charging,  the  same  as  ore;  it  increases  the  demand  for 
col:e,  lime,  or  other  flux;  it  is  responsible  for  a  certain 
amount  of  slag  which  carries  a  quantity  of  copper  to  the 
dump;  but,  what  is  far  more  serious  and  costly,  is  its 
deadening  effect  on  the  pyritic  reaction.     It  retards  the 
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■f  smelting,  depresses  oxidation,  and  causes  low- 
matte  ami  sticky,  dangerous  slags.    Waste  in  the 
.-re  should  be  eliminated  outside  of  the  blast  furnace. 
The  pyritic  furnace  requires  a  careful  balancing  of 
nts  and  maintenance  oi  proper  physical  conditions. 
Frequent  changes  in  the  charge  are  necessary,  and  the 
metallurgist   in  diagnosing  and  prescribing  should  be 
able  to  feel  confidence  in  the  analyses  and  weights  of 
charge  components.    Though  the  preponderance  of  ton- 
may  come  from  beds,  provision  must  he  made  for 
a   quick    supply    of    any    single    material.      An    intimate 
bedded  mixture  is  usually  only   necessary   when  condi- 
tions are  particularly  unfavora 

Methods  of  Mechanical  Feeding 

Two  improved  methods  of  mechanical  feeding,  both 
ssful  though  widely  different  in  principle,  have 
been  developed  in  pyritic  plants.  The  Freeland  feeder. 
ibed  in  the  Mini*  fie  Press  of  March  22, 

1913,  has  been  used  since  L902  in  the  smelter  of  the 
Ducktown  Sulphur,  Copper  ..v  iron  Co.,  at  Isabella,  Tenn. 
The  Isabella  furnaces  have  gas  offtakes  beneath  the 
charge  floor,  and  movable,  water-cooled  tops  or  covers. 
The  feeding  machine  operates  on  a  charge  track  that 
lies  the  furnace  lengthwise.  It  consists  of  a  car- 
riage supporting  an  apron  conveyor  of  the  same  length 
and  width  as  the  furnace.  Charge  components  are  drawn 
through  wide  gates  onto  the  conveyor  in  layers,  as  ore, 
quartz,  slag  and  coke.  The  carriage  engages  the  cover 
of  the  furnace  and  pushes  it  ahead,  and  as  it  moves  over 
the  opened  shaft  the  conveyor  distributes  its  burden  uni- 
formly not  only  lengthwise  but  from  side  to  side.  The 
carriage  and  conveyor  each  has  a  variable-speed,  revers- 
ible-type motor,  giving  flexibility  to  the  method. 

An  adaptation  of  the  system  of  feeding  developed  at 
Mount  Lyell,  Tasmania,  is  employed  by  the  Granby 
smelter  at  Anyox.  B.  C.  It  was  described  in  the  Engi- 
neering ami  Mining  Journal,  Oct.  7,  1916.  Extending 
along  either  side  of  a  30-ft.  furnace,  at  a  point  2  ft. 
6  in.  below  the  charge  floor,  is  an  iron  ledge  or  shelf 


SCALE    BEAMS    ox    BLAST-FL'RNACE  CHARGE  CAB 

projecting  into  the  furnace  and  overhanging  the  jackets 
9  in.  This  ledge,  which  receives  the  charge  from  side- 
dump  cars,  is  partitioned  into  six  compartments,  and 
each  compartment  is  served  by  a  pusher,  actuated  by 
compressed  air,  for  moving  the  charge  into  the  furnace. 
Thus,  a  furnace  has  twelve  feeding  units,  and  can  be 
fed  frc/m  any  one,  at  any  time,  and  in  any  quantity  up 
to  capacity,  which  is  about  5,000  lb. 

The  British  America  Xickel  Corporation,  at  Nickel- 
ton,  Ont.,  used  a  combination  scale-charge-car,  which  is 
of  the  same  length  as  the  furnace  and  is  divided  into 
four  compartments  to  correspond  with  the  four  charging 


doors.  The  accompanying  illustrations  explain  its  con- 
struction and  operation. 

Continuous  feeding  has  been  suggested  as  a  possible 
way  of  improving  blast-furnace  practice,  and  would 
indeed  seem  to  promise  certain  advantages,  such  as 
steadier  blast  resistance,  better  utilization  of  heat  in 
escaping  gas  for  pre-heating  the  charge,  and  greater 
uniformity  in  gas  temperature  and  composition.  These 
latter  considerations  are  of  special  value  where  gas  is 
treated  for  its  sulphur  dioxide  content. 

Incrustation,  an  unavoidable  evil,  is  of  several  varie- 
ties and  develops  from  different  causes.    A  scab  or  crust 


forms  from  sticky,  semi-fused  material  adhering  to  the 
jackets  and  is  aggravated  by  fine  sulphide.  It  usually 
extends  from  the  tuyeres  to  the  top  of  the  charge  and 
is  entirely  harmless  at  first,  but  must  be  taken  in  hand 
before  growing  too  thick  and  restricting  the  descent  of 
the  ore.  Undigested  silica  manifests  itself  in  the  form 
of  heavy  crusts.  If  it  has  accumulated  gradually,  the 
crust  will  be  hard  and  dense,  but  if  silica  accumulates 
rapidly  the  crust  will  often  be  loose  and  porous,  hardly 
a  crust  at  all  but  rather  a  column  of  cold,  raw  charge 
that  offers  an  easy  escape  for  the  blast.  Barring  down 
crusts  gives  only  temporary  relief  unless  they  have  been 
undercut.  Lower  crusts  must  be  fluxed  away  if  they  are 
not  to  remain  as  foundations  on  which  other  crusts  will 
soon  spring  up.  A  matte  concentration  charge  can  usu- 
ally be  counted  on  to  relieve  a  badly  crusted  ore  furnace 
by  reason  of  its  running  with  a  cooler  top  and  lower  col- 
umn. Soon  after  the  charge  is  switched,  crusts  cool  off 
and  are  more  readily  pulled  down  and  broken  up.  In 
smelting  crusts,  allowance  is  made  for  their  excess  silica 
content. 

Pyritic  smelting  campaigns  are  mostly  terminated  by 
incrustations,  and  are  short,  six  weeks  to  two  months 
being  a  common  average,  though  occasional  runs  of  six 
months  or  longer  are  recorded.  Campaigns  may  be  pro- 
longed by  freer  use  of  coke,  lime,  or  other  flux,  but  such 
expense  soon  exceeds  the  cost  of  shutting  down,  dig- 
ging out  and  starting  up  again.  However,  when  the  ore 
supply  crowds  the  smelter,  and  the  cry  for  tonnage  is 
loud  and  insistent,  the  metallurgist  is  often  forced  to 
expensive  measures  to  keep  his  furnaces  in  blast.  To 
do  the  cheapest  work  the  pyritic  smelter  should  have 
spare  units;  the  pyritic  furnace  should  be  of  moderate 
length  and  provided  with  means  for  quick  handling  of 
jackets  and  ready  disposal  of  furnace  cleanings. 

Several  reasons  favor  having  the  slag  and  matte  over- 
flow at  the  end  of  a  furnace  instead  of  at  the  side,  one 
being  the  securing  of  an  equal  number  of  tuyeres  on 
each  side,  thus  promoting  equal  distribution  of  blast. 
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nother  marked  advantage  is  Lha1  both  sides  are  free 
cleared  for  action,  in  contrast  with  the  other  ar- 
iangeman1  where  tin-  front  side  of  a  furnace  ia  cluttered 
up  with  overflow  spout,  settler,  launders,  and  other  ap 
purtenances,  a  serious  interference  in  getting  al  a  matte 
break-out,  and  a  handicap  in  tuyere  punching.  No  job 
around  a  furnace  is  more  unpleasant  than  punching 
tuyeres  on  the  front  of  a  side-discharging  furnace, 
where  the  puncher  has  his  choice  of  standing  on  top  of 
the  settler,  hot  under  foot  and  limited  as  to  headroom. 
or  getting  down  into  the  congested  space  between  set- 
tler and  furnace,  cramped  and  exposed  to  danger  id' 
spout  explosions.  Attention  to  the  tuyeres  is  a  task  of 
major  importance,  anil,  being  laborious  and  disagreeable 
at  best,  requires  proper  working  facilities. 

Blast  volume  and  pressure  are  valuable  indices  of 
internal  furnace  conditions.  Where  a  furnace  has  its 
individual  blower  of  known  delivery,  volume  can  be 
ascertained  at  the  power  house;  otherwise  it  can  be 
measured  in  the  connection  leading  to  the  bustle  pipe. 
For  this  purpose  the  Clark  blast  meter,  a  specially  con- 
structed pitot  tube  and  Ellison  gage  reading  "cubic  feet 
of  air  per  minute,"  has  given  satisfaction. 

A  common  accompaniment  of  pyritic  smelting  is  a 
heavy  fall  of  low-grade  matte  that  is  thin  and  penetrat- 
ing and  has  an  unfortunate  way  of  working  to  the  very 
bottom  of  things  and  taking  advantage  of  the  slightest 
opportunity  to  escape.  The  furnace  crucible  cannot  be 
lined  with  magnesite,  owing  to  the  destructive  action 
of  water  from  leaks  in  the  jackets  or  the  sole  plate, 
and  of  course  a  magnesite  crucible  would  preclude 
quenching  a  furnace  with  water  before  it  is  dug  out. 
Chrome  brick  is  best  for  this  purpose,  though  a  good 
firebrick  will  answer.  Break-outs  are  most  likely  to 
happen  between  jackets  near  the  sole  plate,  and  unless 
checked  at  once  nearly  always  result  in  a  burnt  jacket. 
The  more  jackets  in  the  lower  tier,  the  greater  the  num- 
ber of  potential  danger  soots.  For  instance,  an  end- 
dis,  i 
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Domestic  Sulphur  Producers 
Face  Strong  Competition 
Among    the    three    importanl     wlphur    producers    it 
is  doubtful   whether  much   m  nej    was  made  by   opei 
ations  in   1921.     Both  the  Union  Sulphur  Co,  and   thi 
Texas  Gulf  produced  steadily  throughout   the  ••.> 
the  Freeport  closed  down  in  the  spring  of  1921.     The 

potential   production  of  the  three  cnmpaim-     i-    prob 
twice  as  great    as   the   world   consumption.      Competition 
between     these     companies     and     the     competition      from 

Spanish  pyrites  have  combined  to  produce  an  exci 
ingly  low  price.  Spanish  pyrites  can  be  placed  upon  the 
market  at  ruinously  low  prices:  in  fact,  for  slightly 
more  than  the  ocean  freight  and  commissions.  As  a 
result  neither  the  sulphur  or  the  pyrites  shippers  can 
make  money.  One  fact  that  has  militated  in  favor  ot 
sulphur  producers  is  that  the  acid  companies  would  have 
to  incur  expense  for  repairs  and  rehabilitation  of  their 
pyrites  burners  if  they  returned  to  pyrites.  As  this 
requires  ready  cash,  and  money  is  hard  to  get,  they 
have  to  a  considerable  extent  continued  to  use  sulphur. 

At  present  sulphur  is  the  cheapest  basic  commodity 
in  the  market.  Sulphur  prices  on  the  Atlantic  seaboard 
range  from  $18  to  $20  per  long  ton,  ex  vessel,  as  com- 
pared with  the  pre-war  price  of  $22  per  long  ton,  main- 
tained over  a  period  of  about  ten  years.  Lower  cost 
of  production  are  not  to  be  expected,  and  the  met  In  ids 
of  recovery  will  not  be  improved  to  any  extent.  Relief 
must  come  in  higher  prices,  and  1922  will  probably  see 
price  advances  unless  Rio  Tinto  fights  for  her  American 
market  by  laying  down  pyrite  at  cost  plus  commissions. 

The  acid  trade  is  depressed,  owing  to  the  fertilizer 
industry  being  in  the  doldrums.  At  present,  66  deg. 
sulphuric  acid  is  approximately  $17  per  ton.  Until 
farmers'  credits  have  been  covered,  and  they  are  in  the 
market  again,  little  help  can  come  from  this  direction. 
However,  necessity  will  probably  bring  the  farmers  back 
into  the  fertilizer  market  in  1922.  The  iron  and  steel 
pickling  is  slowly  coming  back.  Petroleum  refineries 
are  somewhat  below  normal,  and  the  chemical  industry 
has  been  greatly  depressed.  It  is  believed  that  1922 
will  be  on  the  whole  an  improvement  over  1921. 

While  the  domestic  market  for  sulphur  has  expanded 
at  the  expense  of  pyrites,  the  prevailing  industrial  slump 
has  resulted  in  restricted  demand  for  both.  This  ap- 
parently has  found  a  similar  reaction  in  the  foreign 
demand.  Exports  have  been  extended  to  Australia,  and 
the  Pacific  Coast  has  been  supplied  via  Panama.  Jap- 
anese sulphur  formerly  marketed  on  the  Pacific  Coast 
has  been  shut  out.  For  the  first  ten  months  of  1921. 
according  to  the  Bureau  of  Foreign  and  Domestic  Com- 
merce, the  sulphur  exports  totaled  241,857  long  tons,  of 
a  value  of  $3,840,908,  as  against  428,679  long  tons,  of 
a  value  of  $8,170,527,  for  the  same  period  in  1020. 

The  future  of  the  domestic  sulphur  producers  lies  in 
the  expansion  of  their  international  market  and  a  more 
equitable  price  in  their  domestic  market. 
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Russia  Introduces  the  Metric  System 
According  to  a  decree  of  the  People's  Commissars, 
published  in  official  Soviet  papers,  the  metric  system  of 
measures  will  be  introduced  in  all  Soviet  institutions 
beginning  with  January,  1922,  and  from  1924  the  metric 
system  of  weights  and  measures  must  be  finally  and 
universally  adopted  throughout  Soviet  Russia. 
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Tin   Engineer"  Defended 

who  styles  himself  "a  goose-quill  profit"  writes 
from  Mount  Pleasant.  Tenn.,  regarding  Mrs. 
Whitney's  sculpture: 

Pa*  i  yer  all  wrong  and  thet  Aunt  Harry  mos 

likely   seed  her  chuffer  a-flring   the   famly   still   on   a   right 

smat  hot  day.     An  Paw  sez  that  the  Stiller  has  riz  to  the 

dignuty  of  a  chemueal  enjyneer.     Keep  the  home  brew  tire 

nin. 

want  no  chicklets,  I  uses  terbaccer  strait. 
The  goose-quill  prophet  is  undoubtedly  an  authority 
on  home-brew  and  moonshine,  so  his  comment  is  valued 
iingly.     Another  defender  of  the  noted  sculptress 
is  A.  K.  Klsdon.  who  writes  from  London  thus: 

1  fear  that  this  letter  will  reach  you  too  late  in  order 
to  qualify  for  that  box  of  chiclets,  but  I  am  surprised,  sir, 
at  your  daring  to  cast  doubt  on  the  handiwork  of  a  lady. 
The  statue  clearly  represents  an  engineer,  and  I  defy  you 
to  prove  otherwise.  Are  there  any  laws  in  your  country 
preventing  an   engineer  from  working  in   any   position   he 

In  my  opinion  the  correct  title  should  read:  "The  Engi- 
neer, without  clothes,  lover  of  work,  favours  the  short- 
handled  shovel,  very  rare  type." 

By  the  bye,  what  are  chiclets — do  they  lay  eggs? 

Chiclets,  Mr.  Elsdon,  are  a  form  of  "chewing  sweets," 
under  which  name  the  stenographer's  delight  has  re- 
cently been  introduced  in  the  British  Isles.  "Gum,"  we 
understand,  is  a  term  reserved  there  for  overshoes, 
which  are  not  at  all  affected  by  the  ladies  of  the  keys. 

Still  another  knight  errant,  J.  M.  G.,  writes  from 
Spain,  though  what  he  is  doing  there  we  can't  imagine 
unless  it  be  fighting  windmills.  After  giving  formal 
notice  that  he  is  in  the  lists  for  the  chiclet  prize,  he 
says : 

Mrs.  Whitney's  right;  sure,  she's  right.  This  represents 
an  up-to-date  "engineer."  This  is  one  of  these  new-fangled 
"Heating  and  Plumbing  Engineers"  digging  a  trench  for 
a  sewer  pipe  in  some  town  like  Phoenix,  Ariz.  The  location 
accounts  for  getting  down  to  his  B.V.D.'s.  Somehow  you 
mining  engineers  take  it  for  granted  that  this  should  be  a 
representation  of  a-  mining  engineer.  Where  do  you  get 
that  stuff?  Getting  a  swelled  head  because  a  couple  of 
your  number  have  visited  in  Washington  recently?  We 
are  about  to  add  another  craft  to  the  engineering  list. 

As  soon  as  the  "Farmers'  Bloc"  is  well  organized  and 
has  more  development  work  done,  and  the  pay  streak  for 
the  "Tillers-of-the-Soil"  is  in  sight,  we  shall  have  a  full- 
fledged  "Agricultural  Engineer"  on  every  farm,  wearing- 
khakis  and  puttees  to  feed  the  grunts  and  milk  "Bossy," 
while  the  Congressmen  from  the  mining  districts  are  writ- 
ing to  their  underground  friends  making  excuses  for  an- 
other term. 

That  thing  from  M.  W.  V.  about  engineers  "digging  in" 
and  stripping  for  action  is  over-ruled.  W.  I.  Schmidt  may- 
go 

Brew"   captii 

home  brew  kick  from  Hoover  going  to  Washington,  and  has 
been  asleep  ever  since.     Send  "chiclets"  parcel  post. 

Possibly  there  is  mere  than  a  word  of  truth  in  this. 
Then,  again,  possibly  not.  Other  titles  suggested  are: 
"The  Engineer  Returns  from  the  Service,"  by  W.  F.  R., 
\ngeles,  who  says  that  this  is  prompted  by  the  sim- 
ilar "positions"  which  ex-service  men  have  found 
waiting  for  them;  and  "He  Stoops  To  Conquer"  by  M. 
:  Bernewitz,  who  wants  his  chiclets  too. 


up  one  level  toward  the  head  of  the  class  on  hia  "Home 
caption.     I   believe  the  mining  engineer  received  a 


The  whirligig  of  time  keeps  giggling  and  the  contest 
is  rapidly  drawing  to  a  close.  In  an  early  issue  the 
name  of  the  winner  of  the  valuable  prize  will  be 
announced. 

Phenomenal 

At  the  meeting  of  the  Mining  and  Metallurgical 
Society  of  America  recently,  Sir  John  Cadman  told  a 
story  of  two  countrymen,  one  of  whom  was  much 
puzzled  over  the  word  "  phenomena,"  which  he  had 
recently  heard  for  the  first  time.  The  other  volunteered 
as  follows:  "Do  'ee  see  that  cow,  John?  Now  that's 
no  phenomena.  Do  'ee  see  that  thistle?  That's  no 
phenomena.  Do  'ee  see  that  lark?  That's  no  phenomena. 
But  if  that  cow-  should  sit  on  that  thistle  and  sing  like 
that  lark,  that  would  be  a  phenomena."  Sir  John  was 
a  bit  frank  in  acknowledging  that  the  British  govern- 
ment was  a  majority  owner  in  the  Anglo-Persian  Oil  Co. 
Then  he  skated  out  over  thin  ice  when  he  said  that  the 
majority  ownership  carried  with  it  no  voice  in  the 
management.  Having  the  countrymen  in  mind,  we  are 
tempted  to  say:  "Sir  John,  the  British  government  and 
the  Anglo-Persian  Oil  Co.  are  not  phenomena.  Owning 
a  majority  of  the  stock  in  a  company  is  also  not  a 
phenomenon.  The  possession  or  lack  of  a  voice  in  a 
company's  management  is  likewise  not  a  phenomenon. 
But  for  the  British  government  to  be  a  majority  owner 
in  the  Anglo-Persian  Oil  Co.  and  have  no  voice  in  its 
management — that,  Sir  John,  is  indeed  a  phenomenon." 

The  Harvard  Handicap 

At  the  Harvard  Club,  at  one  of  the  writing  desks, 
we  noticed  where  a  perplexed  letter  writer  had  scribbled 
on  a  pad,  one  under  the  other,  the  versions  "recieve" 
and  "receive."  Which  Shows  the  advantage  of  a  Harvard 
training.  After  looking  over  the  exhibit  a  while  we 
had  no  further  ideas  as  to  which  was  wright. 
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Separating  Platinum  From  Sand 

"Can   you   tell   me   briefly   the   mo 

parating  platinum  from  black  sand,  whether  bj  Wilflej 
table,  dry  concentration,  oil  flotation  or  other  means 
can    you    tell    me    where    1    can    obtain    this    information    if 
you  do  not  have  it  at  hand?" 

A  great  deal  of  mystery  lias  surrounded  the  problem 
of  recovering  gold  and  platinum  From  so-called  "black 
sand."  Many  believe  that  the  precious  metals  therein 
contained  are  not  in  a  form  which  can  be  determined 
by  ordinary  methods  and  that  vast  riches  await  the 
man  with  the  proper  process  for  their  recovery.  The 
gold  and  platinum  really  occur  in  tine  thin  -ales,  which 
can  be  assayed  readily,  but  which,  by  their  nature,  are 
somewhat  difficult  to  concentrate.  The  process  generally- 
used  is  some  form  of  sluice  box.  shaking  or  bumping 
table,  classifier,  or  special  device  invented  for  the 
purpose.  Chemical  means  have  also  been  used,  but 
such  methods  are  in  the  minority  and  are  generally 
practiced  in  conjunction  with  gravity  concentration. 

As  platinum  does  not  readily  amalgamate,  the  use 
of  mercury  is  usually  ineffectual  in  any  separation 
process.  The  general  procedure  is  to  save  all  the  heavy 
black-sand  concentrate  accumulating  from  placer  mining 
or  dredging  operations  and  at  stated  intervals  treat  it 
for  its  platinum  content.  It  has  been  the  practice  for 
some  hydraulic  miners  to  discard  the  black  sand  as 
valueless,  but  owing  to  the  high  prices  of  platinum  pre- 
vailing during  the  last  few  years,  attention  has  been 
directed  from  time  to  time  to  a  recovery  of  the  precious 
metal.  Although  the  black  sand  usually  contains  most 
of  the  platinum,  part  of  the  metal  may  be  recovered 
in  the  main  operations  with  the  amalgam. 

The  familiar  Western  long  torn,  a  trough-shaped 
gold-washing  device,  may  be  used  to  handle  the  black 
sand,  the  platinum  being  recovered  by  panning  the 
long-torn  concentrate  several  times.  Logan,  in  "Plati- 
num and  Allied  Metals  in  California."  from  which  the 
following  details  of  practice  have  been  taken,  describes 
the  procedure  at  Oroville.  where  the  Natomas  Consoli- 
dated black-sand  concentrate  and  amalgam  is  collected 
in  a  box  and  run  through  a  long  torn  until  it  is  reduced 
to  one-half  a  small  bucketful.  The  long  torn  used  is 
1  ft.  wide  and  12  ft.  long,  and  rests  on  the  gold  tables 
so  that  it  has  a  grade  of  one  inch  to  a  foot.  The 
upper  4  ft.  of  the  long  torn  is  covered  with  small 
iron  riffles  in  solid  sections  1  ft.  long,  the  cross  riffles 
being  an  inch  apart  and  sloping  back.  The  bottom  is 
lined  with  coco  matting  under  expanded  metal. 

From  the  long  torn  the  concentrate  is  taken  to  the 
clean-up  room.  The  bulk  of  the  amalgam  is  separated 
easily  and  retorted.  The  black  sand,  containing  plati- 
num, a  small  amount  of  amalgam  and  rusty  gold,  is 
washed  several  times  in  a  miniature  long  torn  and 
the  bulk  reduced  to  about  one  pint,  which  contains  the 
gold  and  platinum-srroup  metal.  The  surplus  quicksilver 
is  drawn  off  and  the  concentrate  subjected  to  a  boiling 
motion  imparted  by  pouring  it  back  and  forth  between 
two  ordinary  crockery  bowls  to  remove  nearly  all  the 
black  sand.  Concentrated  nitric  acid  is  applied  to  re- 
move any  base  metal  and  to  brighten  the  rusty  gold  so 
that  it  will  amalgamate.  The  platinum  can  finally  be 
cleaned  by  magnet  and  blower. 


The  platinum   in   the  Oroville  •!  iformly 

line  as   flakes  or  grains 
results   aie  probablj    no1   obtained  when 
the   long    i' 'in     are    used       I  Iredg  ing 

ii  approxi- 
mate   the   usual    yield    '■!    pit 

platinum  is  in  such  small  quantity  al   best   that   more 
careful  work  is  not    justified. 

^  iiii.-i    Consolidated    l  loldnel 
method  oJ  recovery.     Each  dredge  supplies  about  three 
tons  o  trate  per  week,  and  a  total  of  sixty  to 

.  monthly.     The 
sand    handled    i  from   the   long   toms, 

one  el'  which  is  used  .in  eai  I  er  as  much 

gold  and  platinum  as  can  be  got  in  a  rich  concentrate 
mall  bulk.  The  sand  is  ground  in  batches  for 
two  hours  in  a  steel  ball  mill  with  a  weak  cyanide 
solution  to  brighten  the  rusty  gold.  The  slime  is  then 
arged  into  a  well,  from  which  it  is  pumped  into 
a  small  settling  tank  and  subjected  to  cyanide  ti 
ment  in  a  miniature  plant  housed  in  the  same  building. 
Leading  from  the  ball  mill  is  a  string  of  sluices  40  ft. 
long  and  1  ft.  wide,  with  a  grade  of  one  inch  to  the 
foot,  which  contain  a  mercury  trap,  2  ft.  of  silverized 
amalgamating  plate,  3  ft.  of  iron  cross  riffles  such  as 
are  used  in  long  toms,  5  ft.  of  coco  matting,  and  8  ft. 
of  wooden  riffles  loaded  with  mercury,  the  remainder 
of  the  sluice  being  covered  with  coco  matting  under 
expanded  metal.  After  the  slime  has  been  drawn  off, 
the  mill  is  allowed  to  run  open  and  the  sand  discharges 
into  the  sluice.  About  $40  per  ton  in  gold  and  platinum 
is  rpcovered.     The  gold  extraction  is  nearly  perfect. 

The  Marysville  Dredging  Co.,  after  recovering  the 
hard  amalgam  in  a  long  torn,  sacks  the  black  sand  and 
transfers  it  to  a  clean-up  room,  where  it  is  run  through 
a  long  tcm  12  ft.  long  fitted  with  iron  riffles.  The  sand 
is  then  rocked  in  a  common  rocker.  A  3-ft.  arrastre 
is  next  used  to  grind  the  sand  in  small  portions.  A 
little  sulphuric  acid  is  used  to  brighten  the  rusty  gold, 
most  of  which  is  caught  in  the  arrastre.  The  sand  is 
finally  washed  through  a  Colorado  amalgamator  and  the 
rocker  and  arrastre  concentrate  panned  several  times. 

In  the  Xatoma  district,  according  to  Logan,  "It  is 
stated  that  the  Neill  jigs  do  not  save  any  platinum, 
although  successful  in  gold  saving."  Senn  pan-motion 
bateas  are  used  for  the  final  recovery.  Small  Hardinge 
mills  grind  the  sand,  and  the  sand  passes  from  the 
mills  onto  an  amalgamated  plate  2  ft.  wide  and  10  ft. 
long  and  thence  to  the  Senn  machine  operated  at  160 
r.p.m.  The  concentrate  yielded  is  10  to  30  per  cent 
black  sand,  the  gold  is  practically  all  amalgamated 
on  the  batea,  and  the  platinum  caught  in  the  bowl  at 
the  center.  In  finally  separating  the  platinum  the 
batea  concentrate  is  screened,  as  it  has  been  found  to 
be  much  easier  to  get  the  platinum  from  sand  of  its 
own  screen  size  than  from  sand  of  all  sizes.  Some  sand 
stops  on  a  40-mesh  screen;  some  of  the  nlatinum  and 
sand  grains  are  fine  enough  to  pass  100  mesh.  The 
material  entering  the  Hard'nge  mill  carries  about  S75 
per  ton  in  metals,  and  the  tailing  from  the  batea  assays 
about  $1  gold  and  SI  platinum 

Other  methods  also  are  practiced.  A  submerged  table 
as  the  chief  concentrating  unit  in  the  Huelsdonk  Sub- 
merged Table  Concentrator  is  used  successfully  at  the 
La  Grange  mine.  It  is  a  compact  unit  that  can  be 
adapted  to  small  operations. 

We  do  not  know  of  any  operation  employing  dry  con- 
centration, cil  flotation,  or  the  Wilfley  table  as  such. 
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Handy  Knowledge 


Discharge  Device  for  Fine  Ore  Bins 

BY    II.    H.    HUNNER 

■    .-.       .    .    ind   iiifiing  Journal 

The  ore  pocket  in  which  the  method  for  discharging 

tine  ore  here  described  is  used  was  built  with  a  bottom 

f  45  deg.     The  bins  are  about    16  ft.  long  on  the 

and  10  ft.  wide,  with  no  partitions  between  bins. 

The  bottoms  are  of  steel  plate.     The  bins  are  filled  to  a 
level  about  "2  ft.  above  the  top  of  the  slope  plate. 

When   the   bins   were    new   the   ore   slid    out    without 
much   labor  on   the   part   of  the   two   loaders.     As  the 


ARRANGEMENT  OF   PIPING   FOB   DISCHARGING 
FINE  '  IRE   FRI  IM   BINS 

plates  became  rough  and  rusty,  the  ore  hung  up  and 
it  took  considerable  time  and  labor  to  clean  the  sheets. 
If  a  bin  was  cleaned  down  to  the  plate  daily  for  a  week 
it  would  become  smooth  and  the  ere  would  slide  freely. 
As  the  tonnage  requirements  were  intermittent,  and 
cleaning  a  bin  down  to  the  sheet  entailed  considerable 
extra  time  and  labor,  this  was  seldom  done.  The  result 
was  that  a  third  of  the  capacity  was  inactive. 

a  rule  only  about  one-third  of  a  full  bin  would 
slide  without  use  of  blow  hose  and  punch  bars.  The 
most  effective  aid  was  a  J-in.  pipe  connected  to  a  jack- 
hammer  hose  using  air  at  90-lb.  pressure. 


Winter  conditions  were  much  worse  than  those  in  sum- 
mer, and  snow  and  freezing  weather,  together  with  the 
moist  fine  ore,  gave  a  great  deal  of  trouble.  The  build- 
ing was  fitted  for  steam  heat  under  the  fine-ore  bins, 
but  this  did  not  suffice  during  the  coldest  days. 

'1  lie  accompanying  cut  shows  the  method  of  air  or 
steam  piping  used  to  discharge  the  bins.  The  main 
line  is  of  2-in.  pipe  and  is  laid  down  the  center  of  the 
building  conveniently  near  the  runway.  From  this 
branch  off  lines  It  in.  in  diameter,  which  are  tied  to 
the  cross  braces  between  bins  and  run  from  the-  main 
line  to  the  side  walls  and  down  to  the  headers  as  shown. 
The  bottom  pipes  are  *  in.  in  diameter  and  are  plugged 
at  the  lower  end  and  drilled  with  a  row  of  4-in.  holes 
every  16  in.  The  1-in.  pipes  are  spaced  16  in.  apart 
and  are  bolted  to  the  bottom  sheet  with  three  U-shaped 
clips  of  J-in.  round  holes,  all  facing  down. 

Steam  coils  below  the  bins  are  no  longer  used,  but 
whenever  ore  is  frozen  to  the  sheet,  steam  is  first  run 
into  the  blow  lines  for  fifteen  minutes  or  longer  and 
followed  by  air  at  90  lb.  The  air  blast  quickly  sweeps 
down  the  pocket  if  the  ore  is  not  frozen. 

As  will  be  noted,  the  upper  portion  of  the  J-in.  pipes 
does  not  lie  directly  on  the  bottom  plate,  so  that  they 
are  subject  to  considerable  vibration  as  the  ore  from 
the  transfer  car  falls  onto  them.  Three  bins  have  been 
in  use  for  over  a  year,  and  the  expense  from  broken  or 
twisted  pipe  has  been  small. 


A  Compressed-Air  Paint  Gun 
By  W.  R.  Wade 

Written  for  Engineering  and  Minimi  Journal 
An  effective  paint  or  whitewash  gun  can  be  made 
from  pipe  fittings.  The  one  shown  in  the  cut  is  in 
almost  daily  use  and  will  put  on  as  much  paint  in  a 
day  as  a  dozen  men  by  hand.  Such  a  gun  will  white- 
wash a  large  shaft  station  in  an  hour.  It  will  suck 
vertically  a  heavy  mixture  of  red  lead  and  oil  at  least 
6  ft.  and  will  paint  ceilings  4  to  6  ft.  above  the  reach 
of  the  operator.  By  adjusting  the  paint  valve  the  coat 
may  be  put  on  thick  or  thin.  It  has  been  found  desir- 
able to  thin  all  paints  with  plenty  of  gasoline.  By  proper 
thinning  the  gun  will  cover  as  much  surface  per  gallon 
as  brush  work  will.  The  air  consumption  of  the  gun 
shown  is  18  cu.ft.  of  free  air  per  minute,  when  operated 
with   80   lb.   pressure. 


Powell  blow  valve 
operates  with  thumb 


lb" pipe-. 


.£  to  lb" bushing 

-4"x.lb"tee      l"hn/r 


Attach  10  feet  of 
small  hose  to  suck 
paint  out  of        c 
bucket 


'•Valve  r,u-' 
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The  Petroleum  Industry 


Greatest  Petroleum  Producing  Year  in 
U.  S.  Was  1921 

Production  of  petroleum  in  the  United  States  in  1921, 
as  indicated  by  the  quantity  transported  from  producing 
properties  compiled  from  company  reports  to  the  U.  S. 
Geological  Survey,  amounted  to  469,639.000  bbl.,  rep- 
resenting an  estimated  value  at  the  wells  of  $753,300,- 
000.  These  figures  will  be  increased  somewhat  by  the 
quantity  of  petroleum  consumed  for  fuel  on  the  liases 
and  by  the  net  change  in  storage  held  on  producing 
properties  at  the  beginning  and  end  of  the  year,  when 
results  of  a  canvass  of  the  many  thousand  producers 
become  available.  This  is  the  greatest  quantity  ever 
produced  in  the  United  States  in  any  one  year,  repre- 
senting an  increase  of  26,237,000  bbl.  over  the  produc- 
tion of  1920,  and  is  more  than  double  the  quantity 
produced  in  the  United  States  in  1912.  World's  produc- 
tion figures  for  1921  are  not  yet  known,  but  preliminary 
estimates  indicate  a  total  not  far  from  750,000,000  bbl., 
as  compared  with  695,000,000  bbl.  produced  in  1920. 

Imports  of  crude  oil  into  the  United  States  during 
1921  amounted  to  125,307,000  bbl.,  as  compared  with 
106.175,000  bbl.  in  1920  and  with  52,822,000  bbl.  in  1919, 
these  figures  corresponding  respectively  to  27,  24  and 
14  per  cent  of  the  domestic  production  of  the  last  three 
years.  Exports  of  crude  oil  during  1921  amounted  to 
8,940,000  bbl.  and  during  1920  to  8,757,000  bbl. 

Estimated  consumption  (deliveries  to  consumers)  of 
domestic  and  imported  crude  oil  during  1921  amounted 
to  525,407,000  bbl.,  as  compared  with  530.474,000  bbl. 
in  1920.  Consumption  for  the  year  just  ended  therefore 
amounted  to  55,768,000  bbl.  more  than  the  country  pro- 
duced. 

Stocks  of  crude  oil  increased  60,599,000  bbl.  during 
the  year,  as  follows:  Net  pipe-line  and  tank- farm 
stocks  east  of  California,  42,142,000  bbl.;   gross  pipe- 


line and  tank-farm  and  producers'  stocks  in  California, 
12,859,000  bbl.,  and  stocks  of  Mexican  petroleum  held 

in  the  United  Stairs  by  importers,  C.098,000  bbl.  On 
Dec.  31,  1921,  stocks  of  crude  oil,  exclusive  of  lease 
storage  and  of  stocks  at  refineries,  amounted  to  183,- 
890,000  bbl.,  equivalent  to  119.3  days'  supply  a 
current  rate  of  consumption.  On  the  last  day  of  1920 
similar  stocks  amounted  to  123.291,000  bbl.,  equivalent 
to  eighty  days'  supply. 

The  year  opened  with  record  prices — $6.10  per  bbl.  at 
the  wells  for  Pennsylvania  grade  and  $3.50  per  bbl.  for 
Oklahoma-Kansas  grade,  which  had  held  for  several 
months  despite  rapidly  increasing  stocks.  Soon  after 
the  beginning  of  the  year,  however,  prices  began  to  fall, 
and  within  a  few  months  Pennsylvania  grade  had  de- 
clined to  $2.25  per  bbl.  and  Oklahoma-Kansas  grade  to 
$1  per  bbl.  These  low  prices  held  until  the  rate  of 
rapidly  increasing  stocks  eased  off  somewhat- in  Septem- 
ber and  October,  and  the  year  closed  with  Pennsylvania 
grade  at  $4  and  Oklahoma-Kansas  grade  at  $2  per  bbl. 

Low  prices  were  reflected  in  a  marked  curtailment  of 
field  activity,  and  15,012  producing  oil  wells  are  re- 
ported to  have  been  completed  during  1921.  as  con- 
trasted with  24,222  in  1920.  Despite  this  fact,  however, 
a  number  of  important  new  pools  were  opened  up, 
among  which  were  Haynesville,  La. ;  El  Dorado,  Ark. ; 
Burbank,  Okla.,  and  Pierce  Junction  and  Mexia,  Tex., 
and  extensive  new  developments  were  made  in  the  Elk 
Hills  and  at  Huntington  Beach,  Cal.  The  labor  strike 
in  the  oil  fields  of  California  cut  down  the  produc- 
tion of  that  state,  which  nevertheless  produced  a  record 
output  of  approximately  114,000,000  bbl.  Oklahoma 
also  established  a  new  record,  for  almost  114,000,000 
bbl.  was  reported  as  removed  from  producing  proper- 
ties. The  relative  standing  of  the  two  states  cannot  be 
established  until  the  final  figures  are  received.  Texas 
also  produced  more  than   100.000,000  bbl.,   and  in   De- 


PETROLEUM  PRODUCED  IN  THE  UNITED  STATES  IX  NOVEMBER,  1921.  DECEMBER,  1921,  AND  DECEMBER,  1920. 

Barrels  of  42  U.  S.  Gallons 


Central  and  Northern  Texas 

Coastal  Texas 

California  (6) 

Oklahoma 

Kansas 

Northern  Louisiana 

Coastal  Louisiana 

Wyoming 

Salt  Creek 

Big  Muddy.  .  , 

Rock  Creek ... 

Grass  Creek 

Elk  Basin 

Other  districts 


Total  Wyoming 

a£s"w 

Kentucky 

"  est  \  irginia. 
Pennsylvania. . . 
Central  and  Eastern  ( 
Northwestern  Ohio 
Montana 

Southwestern  Indiana 
Northeastern  Indiana 
-^ew  lork 
Colorado 
Tennessee  ... 


Totals 

(o)  Revised. 


November, 

1921    (a) . 

Daily 

December, 

1921 . — 

Daily 

December, 

1920 . 

Dailv 

Total 

Average 

Total 

Average 

Total 

Average 

5.908.000 

196,933 

7.478,000 

241.226 

6.749,000 

217,710 

2,813.000 

93.767 

2,635,000 

85.000 

2,517,000 

81,193 

8,804,000 

293.467 

10,092.000 

325.548 

10,038.000 

323.806 

9, 374,000 

312,467 

9.715.000 

313.387 

8.742,000 

282.000 

2.726.000 

90,866 

2.717.000 

87.645 

3.044.000 

98.194 

1.757.000 

58,567 

2.316,000 

74.710 

2.434.000 

78.516 

1  15.000 

3,833 

120.000 

3,871 

164.000 

5.290 

1.049,000 

34,967 

1.503.000 

48,484 

827.000 

26.677 

132,000 

4,400 

128,000 

4.129 

158.000 

5,097 

89,000 

2.967 

96.000 

3.097 

191,000 

6,161 

94.000 

3.133 

95.000 

3.065 

124,000 

4,000 

36.000 

1.200 

44.000 

1.419 

69.000 

2,226 

104,400 

3,480 

70,000 

2.258 

55,000 
1,424,000 

1.774 

1.504.400 

50.147 

1.936.000 

62.452 

45.935 

1.250.000 

41.667 

1.200.000 

38.710 

837,000 

27.900 

809.000 

26.096 

840.000 

27.C97 

717,800 

23.926 

762.400 

24.594 

740.000 

23.871 

607,000 

20.233 

674.000 

21.742 

748,000 

24.129 

594,000 

19.800 

590,000 

19,032 

624,400 

20,143 

409.000 

13,634 

414.000 

13.355 

466,000 

15.032 

157.000 

5.233 

173.000 

5.581 

172.000 

5.549 

143  000 

4.766 

149.000 

4.806 

86,000 

2.774 

70.000 

2.333 

68.000 

2.194 

61.000 

1.968 

16.000 

534 

20.000 

645 

23.000 

742 

68.000 

2.267 
287 

40 

80.000 

8.000 

600 

2.581 
258 

19 

79.000 

9,000 

600 

2.548 

8.600 

290 

1.200 

19 

37,880.000  1,262,667  41.957.000  1.353.452  38.961.000 

(b)  Average  of  figures  reported  by  Standard  Oil   >         and  Independent   Oil  Producers' Agency,     (c)  Estimated  in  part. 
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cember,  as  a  result  of  developments  at  Mexia,  ranked 
first  among  the  producing  states. 

The  now  year  began  with  production,  imports,  and 
stocks  the  greatest  on  record,  and  with  consumption  not 
much  below  its  peak  lmt  yet  insufficient  to  prevent  a 
continuous  addition,  to  stocks. 

The  figures  in  the  table  on  page  258,  from  company 
reports  to  the  U. S. Geological  Survey,  show  the  quantity 
ot"  petroleum  transported  from  producing  properties. 
Oil  consumed  on  the  leases  is  not  included.  This  item 
and  net  changes  in  producers'  stocks  at  the  beginning 
and  end  of  the  year  are  obtained  by  annual  canvass  and 
are  included  in  the  final  statistics  of  production. 


Geological  Survey  Condemns  Waste  in 
Oil  Drilling 

The  attitude  of  the  U.  S.  Geological  Survey  toward 
in  oil-drilling  operations  is  set  forth  in  a  letter 
sent  by  Director  George  Otis  Smith  to  certain  oil 
operators.     The  letter  follows: 

•With  reference  to  the  sample  from  your  well,  recently 
received  at  the  U.  S.  Geological  Survey:  This  sample,  corn- 
ins  from  a  depth  of  3,000  ft.,  is  composed  essentially  of 
quarts,  orthoclase,  microcline,  biotite,  apatite,  sericite, 
zircon,  calcite,  and  very  minor  amounts  of  other  minerals. 
These  constituents  must  come  from  a  granitic  rock. 

"I  note  from  previous  correspondence  regarding  this  well 
that  you  first  encountered  granite  at  about  1,400  ft.;  that  you 
were  informed  that  you  had  encountered  granite;  and, 
furthermore,  that  the  Survey  pointed  out  to  you  that  deepen- 
ing the  hole  after  granite  was  encountered  was  merely  a 
waste  of  money. 

"This  was  on  May  9  last,  and  again  on  Aug.  20  and  on 
Sept.  17,  the  same  identification  of  the  crystalline  rock  from 
deeper  levels  was  made  and  the  same  good  advice  offered. 
It  appears  that  in  spite  of  this  information  you  have  per- 
sisted in  drilling  through  1,600  ft.  of  the  hardest  rocks  you 
could  find  in  the  state,  in  which  there  is  not  the  slightest 
possibility  of  the  presence  of  any  appreciable  amount  of 
petroleum. 

"If,  in  this  venture,  you  have  been  following  the  advice  of 
a  geologist,  you  have  been  duped  by  an  ignoramus  or  a 
crook;  if  you  have  opposed  your  own  judgment  to  that  of 
expert  petrographers  and  geologists  in  such  a  matter  as  the 
identification  of  a  granitic  rock  and  the  known  impossibility 
of  oil  occurring  in  quantity  in  rock  of  that  type,  you  are  to 
be  pitied.  In  either  event,  it  is  to  be  hoped  that  you  have 
wasted  the  money  of  no  one  but  yourself,  but  in  reality  the 
general  public  has  lost  the  money  you  have  thus  wasted." 


Colorado  Oil-Shale  Analyses 

At  the  Boulder  laboratory  of  the  U.  S.  Bureau  of 
Mines,  work  on  the  elementary  analyses  of  oil  shale  is 
being  continued  with  the  standard  Colorado  shale.  Some 
work  was  recently  done  with  a  sample  of  rich  oil  shale 
obtained  from  the  southern  side  of  the  Grand  Valley, 
Colorado.  In  connection  with  this  study  many  tests 
are  being  made  with  the  small  assay  retorts.  The  bench 
of  assay  retorts  has  been  somewhat  remodeled,  equip- 
ment being  installed  which  insures  more  definite  control 
of  retorting  conditions.  In  all  future  runs  with  these 
retorts  the  permanent  gases  will  be  scrubbed  and  the 
amount  of  scrubber  naphtha  estimated.  Gas  samples 
from  each  series  of  runs  will  also  be  taken  in  an  attempt 
i  relate  the  results  of  assay  retorting  tests  with 
the  elementary  analyses  of  the  shales.  The  value  of 
the  assay  retorts  has  again  been  shown  in  that  the 
oil  thus  far  produced  from  the  standard  Colorado 
shales  has  been  made  with  these  retorts. 


Possible  Indications  of  Oil 
in  Mississippi 

Observations  made  by  the  U.  S.  Geological  Survey 
and  the  Mississippi  State  Geological  Survey  in  the  vicin- 
ity of  Yazoo  City,  Miss.,  have  thrown  new  light  on  the 
question  of  the  possible  presence  of  oil  in  Mississippi 
and  on  the  location  of  points  that  may  be  favorable  for 
test  drilling.  No  anticline  or  dome  was  mapped,  and  it 
is  uncertain  whether  the  facts  noted  afford  adequate 
ground  for  the  location  of  the  axis  or  highest  point  of  a 
fold  in  the  strata,  for  the  region  is  thickly  covered  with 
loess,  bedrock  is  exposed  at  only  a  few  localities,  and  the 
identity  of  the  beds  as  seen  from  place  to  place  is 
not  certain. 

However,  it  is  held  that  folding  appears  to  be  indi- 
cated by  the  reversal  of  dips  of  Eocene  beds  in  the  basin 
of  Tesheva  Creek  near  Free  Run,  an  abandoned  post 
office  about  ten  miles  in  an  air  line  northeast  of  Yazoo 
City.  The  reverse  dips,  which  appear  to  amount  to 
40  or  50  ft.  to  the  mile,  are  shown  by  lignite  seams 
belonging  to  the  Yegua  formation,  the  uppermost 
formation  of  the  Claiborne  group,  and  by  associated 
irregularly  bedded,  poorly  exposed  sands  and  clays, 
along  several  small  tributaries  of  Tesheva  Creek  east 
and  northeast  of  Free  Run. 

Owing  to  the  thick  covering  of  loess  in  the  vicinity 
of  Free  Run,  the  geologic  structure  cannot  be  mapped 
from  surface  observations,  but  the  apparent  dip  of  the 
strata  indicates  that  the  crest  of  the  fold  lies  probably 
within  a  mile  or  two  miles  southwest  or  south  of  the 
ravines  in  which  the  lignite  seams  were  noted.  The 
succession  of  beds  to  be  drilled  through  would  probably 
be  similar  to  that  penetrated  at  Jackson,  Miss.,  where 
two  test  wells,  respectively  3,043  ft.  and  3,079  ft.  deep, 
were  drilled.  These  wells  penetrated  a  succession  of 
clays  and  sands  and  toward  the  bottom  several  hundred 
feet  of  chalk.  According  to  the  interpretations  placed 
upon  their  logs,  they  are  supposed  to  have  penetrated 
all  the  Tertiary  formations  below  the  Jackson  formation 
and  part  of  the  underlying  Upper  Cretaceous  beds  and 
were  abandoned  before  they  passed  through  the  Selma 
chalk.  They  failed,  therefore,  to  test  the  sands  of  the 
Eutaw  and  Tuscaloosa  formations,  which  underlie  the 
Selma  chalk. 

Although  neither  the  thickness  nor  the  geological 
character  of  the  deeply  buried  Tertiary  and  Cretaceous 
strata  in  the  vicinity  of  Free  Run  are  known,  the  section 
there  doubtless  does  not  differ  greatly  from  that  at 
Jackson,  and  if  this  assumption  is  true,  a  4,000-ft.  well 
would  probably  be  deep  enough  to  test  all  of  the  Eocene 
section  and  most  of  the  Upper  Cretaceous  section,  in- 
cluding the  sands  of  the  Eutaw  and  Tuscaloosa  forma- 
tions. 

Oil  has  not  yet  been  found  in  commercial  quantities 
in  the  Coastal  Plain  of  either  Mississippi  or  Alabama, 
although  a  number  of  wells  have  been  drilled  there  on 
pronounced  anticlines;  and  their  failure  to  obtain  oil 
discourages  optimism  concerning  the  presence  of  oil  in 
the  Coastal  Plain  of  Mississippi.  Showings  of  both  oil 
and  gas,  however,  have  been  reported  in  this  region,  and 
it  is  by  no  means  certain  that  even  the  folds  which  have 
been  drilled  are  in  fact  adequately  tested.  It  may 
therefore  be  justifiable  to  prospect  at  places  in  Missis- 
sippi where  good  anticlinal  structure  occurs,  although 
the  risk  of  failure  in  such  operations  is  admit- 
tedly   high. 
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Book  Reviews 


SEVERAL  BOOKS  have  reached  us 
recently;  possibly  owing  to  the  fact 
that  things  have  been  so  Black  in  the 
mining  industries  that  technical  men 
have  found  time  to  put  some  of  their 
knowledge  in  permanent  form.  We 
hope  soon  to  review  "Mineral  Land 
Surveying,"  by  James  T.  Underbill; 
DeWolf  and  Larison's  "American  Sul- 
phuric Acid  Practice";  a  fourth  edi- 
tion of  Ketchum's  "Steel  Mill  Build- 
ings"; "Sketches  of  Butte,"  by  George 
Wesley  Davis;  a  third  edition  of  Dana's 
"Textbook  of  Mineralogy,"  revised  by 
Prof.  William  E.  Ford,  of  Yale;  and  a 
third  edition  of  "Determinative  Miner- 
alogy," by  Professor  Lewis,  of  Rutgers, 
one  of  our  consulting  editors.  The 
field  of  mineralogy  has  certainly  not 
been  neglected  in  the  last  few  years. 


USUALLY  we  confine  this  page  to 
technical  publications,  but  we  can- 
not refrain  from  quoting  from  an 
advertisement  in  a  recent  number  of 
Life:  "Michelin  has  produced  a  regular 
size  32  x  3i  cord  tire  that  costs  only 
5  per  cent  more  than  good  fabrics,  but 
gives  30  per  cent  more  mileage,  thus 
reducing  tire  bills  25  per  cent."  Now, 
either  arithmetic  has  become  a  dis- 
gustingly simple  subject  since  Miss 
Galusha  tried  to  teach  it  to  us  at  the 
Cortland  Central  school  in  1901,  or 
else  there  is,  or  ought  to  be,  an  open- 
ing for  a  good  consulting  mathematical 
engineer  with  the  Michelin  company. 
Some  of  our  little  group  of  serious 
thinkers  who  are  out  of  a  job  might 
apply. 

WE  HAVE  just  glanced  over  one 
book  which  will  not  be  found 
on  any  of  the  technical  lists,  but  which 
many  of  our  readers  will  buy  never- 
theless. We  refer  to  the  World  Alma- 
nac for  1922.  This  is  an  encyclopedia 
of  statistical  information  and  data  on 
hundreds  of  interesting  and  varied  sub- 
jects, and,  with  its  858  pages  is  perhaps 
the  biggest  money's  worth  on  the  mar- 
ket today.  It  is  published  by  the  New 
York  World  at  50c,  postpaid,  for  the 
paper-bound  edition,  and  90c.  for  that 
bound  in  cloth.  Incidentally  the  World 
has  improved  in  recent  years,  in  our 
opinion,  and  now  deserves  ranking,  with 
the  Times  and  Tribune,  as  one  of  New 
York's  best  three  newspapers. 


Earth  Evolution  and  Its  Facial  Expres- 
sion.    By  William  Herbert  Hobbs. 
Cloth,  6x9*;    pp.    178;    figs.    89. 
The     Macmillan     Company,     New 
York.    Price,  $3. 
This  unusual   type   of   book    exploits 
three  outstanding  conceptions:  the  ex- 
planation of  a  metallic  earth  core,  this 
explanation    so    framed    as    to    be    in 
harmony  with  the  planetesimal  hvpoth- 
esis,    or    the   theory   of    the    origin    of 
the  earth  by  the  building  up  bv  gravi- 
tational attraction  from  a  vast' number 
of  meteorites;  the  theory  that  all  igne- 
ous rocks  are  derived  from  the  fusion 
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and  erudite  reference 
demonstrations  attractive.  The  net 
result  on  the  mind  of  the  thoughtful 
reviewer,  however,  is  that  a  clear  and 
scientific  imagination  takes  too  little 
heed  of  the  safe  anchorage  of  facts; 
that  we  have  here  an  example  of  the 
danger  and  disaster  resulting  from  the 
deductive  method  of  scientific  investi- 
gation, which  postulates  a  theory  and 
deduces  the  phenomena  which  are  the 
logical  results  of  the  theory,  and  then 
endeavors  to  marshal  the  actual  natural 
phenomena  as  coincident  and  identical, 
falling  into  the  danger  of  mentally 
forcing  them  to  fit,  through  already- 
formed  prejudice. 

A  striking  and  sufficient  example  is  the 
theory  of  the  origin  of  all  igneous  rocks 
from  the  fusion  of  shales.  The  observa- 
tions of  experienced  field  geologists  will 
at  once  inform  them  that  this  theory 
is  beyond  peradventure  wrong  —  the 
mere  fact  of  the  presence  in  the  pre- 
Cambrian  complex  in  many  places  of 
intrusive  rocks  of  periods  as  recent  as 
the  Tertiary  forbids  the  otherwise 
totally  unjustifiable  speculation.  Pro- 
fessor Hobbs  finds  that  the  analyses 
of  shale  are  very  similar  to  those  of 
igneous  rocks,  and  therein  thinks  to 
have  found  some  demonstration  of  the 
origin  of  the  latter  from  the  former; 
yet  we  know,  and  Professor  Hobbs  will 
admit,  that  the  shales  have  been  derived 
from  the  destruction  of  rocks,  chiefly 
igneous  rocks,  from  which  follows  the 
noted  similarity  of  comparison.  But 
mere  geological  facts  do  not  dampen 
Professor  Hobbs'  vital  imagination.  For 
example,  he  does  not  wish  the  pre- 
Cambrian  granite  of  Colorado  to  be 
pre-Cambrian;  and,  presto,  by  a  wave 
of  the  wand  in  the  hand  of  this  library- 
geologist,  it  is  no  longer  pre-Cambrian 
(page  59).  A  single  trip  to  Colorado, 
or  a  perusal  of  the  literature,  would 
have  supplied  him  with  a  thousand 
proofs;  but  he  will  none  of  it. 

Examples  like  this  show  how  idle  it 
is  to  examine  carefully  every  theory 
in  the  volume.  To  the  reviewer,  Pro- 
fessor Hobbs'  explanation  of  the  origin 
of  the  differences  in  the  earth's  com- 
position by  a  change  in  the  character 
of  the  meteorites  garnered  by  the  grow- 
ing nucleus  of  the  earth  seems  highly 
fanciful;  but  as  there  are  no  facts  avail- 
able, the  whole  discussion  is  in  the 
unsubstantial   realm   of  imaginings. 

While  rejecting  the  Kant-Laplace 
nebular  hypothesis  of  the  earth's  origin 
by  condensation  and  progressive  cool- 
ing from  a  nebulous  and  heated  condi- 
tion, Professor  Hobbs  does  embrace 
the  theory  of  the  progressive  shrinking 
of  the  earth,  and  collapsing  of  the 
earth's  surface,  which  was  put  forward 
by  Suess  as  in  harmony  with  the  nebu- 
lar hypothesis.  J.  E.  S. 


Recent  Patents 


SIhu     Granulation  —  No.     1,404,142 
Friedrich    Etfedel,    Dui  burg,    G 
assignoi    to    i  ' 

A   device   for   blowing   air   or   other   gaa 

a  falling  gl  i  earn  oi     lag 
lfunder,  a  cooling  wall  being  provided 
against    which    the      lag 

broken  up,  are  f I       i    ■ 

slag  escapes  througl  chute 

at  the   bottom. 

Reducing  Ores— No.  1,403,576, 
Stansfield,  Montreal,  Que.,  Canada.  The 
process  of  reducing  ores  to  the  metallic 
state  without  fusion,  consisting  in  mix- 
ing the  pulverizing  ore  with  carbona- 
ceous material,  partly  reducing  the  mix- 
ture first  in  a  muffie  furnace  at  a  temp- 
erature not  exceeding  800  deg.  C,  and 
then  completing  the  reduction  in  a  fur- 
nace without  a  muffle,  in  which  a  reduc- 
ing or  non-oxidizing  flame  is  main- 
tained at  a  higher  temperature,  the 
gases  from  the  second  furnace  supply- 
ing the  heat  to  the  flame  tube  of  the 
muffle  furnace. 

Flotation  Apparatus— No.  1,398,394. 
H.  R.  Robbins,  Manchester,  X.  H.  The 
illustration  best  depicts  the  idea  em- 
bodied in  this  patent.  The  flotation  air 
is   introduced   about   one-third   the   dis- 


tance from  the  bottom  of  the  tank,  and 
the  froth  is  skimmed  off  by  rabbles  at 
the   surface. 

Molybdenum  Extraction — No.  1,403.- 
477.  F.  M.  Becket  and  J.  A.  Holladay. 
Niagara  Falls,  N.  Y.,  assignors  to 
Electro  Metallurgical  Co.,  Niagara 
Falls,  N.  Y.  Molybdenum-bearing  ore 
or  concentrate  is  leached  with  an  alka- 
line sodium  compound,  and  the  molyb- 
denum afterward  precipitated  as  cal- 
cium molybdate.  The  impurities  re- 
main in  the  gangue,  which  may  sub- 
sequently  be  smelted. 

Slag  Casting— No.  1,402,363.  W.  T. 
Hurst.  Pittsburgh,  Pa.,  assignor  to 
Slag  Rock  Machine  Co.,  Pittsburgh,  Pa. 
Molten  slag  is  poured  in  shallow  water- 
cooled  molds,  and  as  soon  as  the  sur- 
face has  solidified,  the  entire  mass  is 
quickly  cooled  with  water,  thus  produc- 
ing a  dense  hard  slag. 

Casing-Pulling  Apparatus  —  No. 
1,398,822.  J.  H.  Wilson,  Burkburnett, 
Tex.  An  apparatus  for  withdrawing 
oil-well  casings. 
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Bureau  of   .Mines   and    Forest 
Service  Investigate  Decaj 

of  Mine  Timbers 

i  h.mual    Treatment    of    \\  o.kI    (  ut- 

Operating  Costs  and  Decreases 

Heat   and   \  itiation  of  Air 
in   Working   Places 
The  annual  underground  consumption 
of  timber  by  the  mining  industry  of  the 
Unite':    - 

eu.ft.,  according  to  an  estimate  just 
made  bv  the  O.  S.  Bureau  of  Mines. 
Of  this' amount.  151.140,000  cu.ft.  are 
used  in  the  bituminous  coal  industry; 
61,600,000  cu.ft.  in  anthracite  mines; 
31,500,000  cu.ft.  in  iron-ore  mines;  and 
49.125,000  cu.ft.  in  mines  producing 
other  ores.  The  increase  in  the  annual 
timber  consumption  in  mines  since  1905 
amounts  to  nearly  40  per  eent. 

A  serious  problem  now  confronting 
the  mine  operator  in  the  important  coal- 
and  metal-mining  regions  in  both  the 
East    ai  the    noticeable    de- 

crease in  the  supply  and  quality  of  the 
timber  in  many  mining  regions,  coupled 
with  marked  increase  in  cost,  declares 
the  Bureau. 

The  consumption  of  round  timber  in 
the  Lake  Superior  iron  mines  has  in- 
creased from  slightly  more  than  12,- 
000,000  cuit.  in  1905  to  27,500,000  cu.ft. 
in  1920,  or  two  and  a  quarter  times. 
During  the  same  period  the  average 
cost  rose  from  5c.  per  cu.ft.  to  24c. 
per  cu.ft.,  or  nearly  five  times. 

Throughout  nearly  all  the  metal-min- 
ing districts  of  the  West,  the  consump- 
tion and  cost  of  mine  timber  has 
materially  increased  in  the  last  decade. 
Likewise,  the  more  durable  varieties  of 
timber  are  becoming  scarcer  and  the 
source  more  remote  from  points  of  con- 
sumption, and  consequently  in  many 
localities  the  less  durable  varieties 
must  now  be  used.  It  is  obvious  that 
one  of  the  rapidly  increasing  items 
of  expense  in  mining  operations  is  the 
cost  of  timber,  leaving  out  of  considera- 
tion the  labor  cost  of  installation. 

Mine  timbers  are  destroyed  by  four 
principal  agents — decay,  insects,  fire, 
and  mechanical  abrasion.  In  general, 
more  than  50  per  cent  of  the  timber 
used  in  the  mines  is  destroyed  by  decay 
and  insect  attack,  but  perhaps  not  to 
exceed  15  per  cent  of  the  total  is  sub- 
ject to  replacement — that  is,  where  the 
working  place  will  be  kept  open  longer 
than   the  natural   life  of  the  timber. 

The  most  effective  means  of  timber 
conservation  is  by  treating  the  timber, 
to  prevent  decay,  with  some  standard 
preservative  before  it  is  placed  in  the 
mine.  It  is  needless  to  point  out  that 
only  those  limbers  should  be  treated 
that  will  be  used  in  working  places 
which  are  to  be  maintained  for  a  period 


of  years  sufficiently  in  excess  of  the 
natural  life  of  the  timber  to  warrant 
the  use  of  treated  timber.  Neither 
should  treated  timber  be  used  in  places 
where  it  would  be  subject  to  destruc- 
tion by  crushing  rather  than  by  decay. 
The  Bureau  of  Mines,  in  co-operation 
he  U.  S.  Forest  Service,  has  re- 
cently undertaken  a  systematic  investi- 
gation of  the  decay  of  mine  timbers, 
and  its  causes  and  prevention.  The 
Bureau's  observations  to  date  have  led 
to  the  conclusion  that  not  only  may 
important  savings  in  the  cost  of  opera- 
tion be  realized  by  the  use  of  treated 
timber,  but  also  that  the  prevention 
of  mine-timber  decay  will  remove  one 
of  the  principal  sources  of  heat  and 
vitiation  of  mine  air. 


Colorado  Section,  A.I.M.E., 
Elects  Officers 

Colorado  Section  of  the  American 
Institute  of  Mining  and  Metallurgical 
Engineers  held  its  annual  meeting  at 
the  Albany  Hotel,  in  Denver,  on  Satur- 
day evening,  Feb.  4.  Robert  Hursh  was 
elected  chairman,  Dr.  J.  C.  Roberts, 
vice-chairman,  and  Horace  F.  Lunt, 
secretary-treasurer.  Max  Ball  and 
Charles  N.  Bell  were  elected  members 
of  the  executive  committee. 

At  the  conclusion  of  the  business 
meeting  and  dinner,  Mr.  Hursh,  the 
manager  of  the  Empire  Zinc  Co.,  spoke 
on  "The  Application  of  Zinc  to  Modern 
Industry." 


Oregon  Section,  A.I.M.E., 

Favors  Revision  of 

Mining  Law 

In  Accord   With   General   Principles  of 
H.R.   7736,  With   Reservations  Re- 
specting   Technical    Procedure 
in    Making    Locations 

The  Oregon  Section  of  the  A.I.M.E. 
held  an  annual  meeting  and  election 
of  officers  at  the  School  of  Mines, 
Oregon  State  Agricultural  College,  on 
Jan.  21.  H.  M.  Parks  was  re-elected 
chairman,  and  P.  R.  Hines  was  elected 
secretary. 

The  principal  subject  of  discussion  at 
the  meeting  was  the  provisions  of  the 
proposed  new  mining  law.  The  section 
declared  by  resolution  that  it  is  in 
favor  of  a  revision  of  the  statute  but 
believes  that  provision  should  be  made 
for  acquiring  mineral  rights  on  such 
withdrawals  of  public  land  as  would 
not  be  injuriously  affected  thereby,  this 
suggestion  being  offered  by  Mr.  Wood- 
ward, a  mineral  examiner  for  the  U.  S. 
Forest  Service.  The  section  also  in- 
dorsed numerous  other  changes  in  the 
bill   as  originally  drafted. 


Dredge  Operators  of  California 
Meet  in  Oakland 

On  Jan.  27,  the  dredge  operators  of 
California  were  guests  of  the  American 
Rubber  Co.  at  a  luncheon  given  at  the 
Hotel  Oakland,  Oakland,  Cal.  About 
forty  were  present,  and  in  place  of 
the  usual  papers,  everyone  adjourned 
at  the  conclusion  of  the  luncheon  to 
the  Emeryville  plant  of  the  American 
Rubber  Co. 

Gold  dredges  require  rubber  conveyor 
belts,  bilting,  and  hose,  and  the  dredge 
operators  were  consequently  greatly  in- 
terested in  the  process  of  manufactur- 
ing them.  The  preparation  of  the  rub- 
ber was  shown,  and  then  the  process  of 
coating  a  large  conveyor  belt,  with  its 
outer  layer  of  rubber,  was  demon- 
strated. Another  large  conveyor  belt 
was  shown  in  the  vulcanizing  or  season- 
ing process.  The  manufacture  of  ordi- 
nary hose  and  fire  hose  was  next  in- 
i  The  weaving  of  the  cotton 
jacket  used  for  fire  hose  elicited  much 
interest  and  also  the  details  of  draw- 
ing the  rubber  lining  into  the  outer 
jacket  and  the  forcing  of  it  into  place 
by   internal   pressure. 


F.A.E.S.  Appoints  Licensing 
Committee 

The  Federated  American  Engineering 
Societies  has  appointed  a  new  com- 
mittee on  registration  of  engineers. 
The  personnel  of  the  committee  is  as 
follows:  A.  S.  Dwight  (chairman), 
of  New  York;  Gardiner  S.  Williams,  of 
Ann  Arbor,  and  Philip  N.  Moore,  of  St. 
Louis. 

A  new  Federal  water-power  commit- 
tee has  also  been  named.  John  H.  Fin- 
ney, of  Washington,  is  the  chairman. 
Other  members  are  Calvert  Townley, 
of  New  York;  G.  S.  Williams,  of  Ann 
Arbor;  Gano  Dunn,  of  New  York,  and 
A.  P.  Davis,  of  Washington. 


Southwestern  Division,  A.A.A.S., 
Meets  at  Tucson 

At  the  second  annual  meeting  of  the 
Southwestern  Division  of  the  American 
Association  for  the  Advancement  of 
Science,  held  at  Tucson,  Ariz.,  Jan.  26 
to  28  inclusive,  eight  technical  papers 
were  presented  by  the  members  of 
the  faculty  of  the  University  of 
Arizona. 

Arthur  L.  Flagg,  of  Phoenix,  Ariz., 
presented  a  paper  on  the  "Sources 
of  Radium,"  this  contribution  being 
offered  in  conjunction  with  a  paper 
on  "Radium:  Its  Action  on  Hu- 
man Tissue  Cells,"  by  Dr.  W.  W. 
Watkins,  who  is  also  a  resident  of 
Phoenix. 
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MEN  YOU  SHOULD 
KNOW  ABOUT 


George  II.  Garrey  has  gone  to  Tono- 
pah,  Nev. 

D.  E.  Sutherland  has  gone  to  Palm 
Beach,  Fla.,  for  a  month's  vacation. 

J.  P.  Gordon  was  in  New  York  last 
week,  en  route  for  northern   Manitoba. 

B.  Prescott  is  making  geological  ex- 
aminations in  the  Sierra  Mojada  dis- 
trict, Mexico. 

John  A.  Fulton,  manager  of  the 
Idaho-Maryland  Mines  Co.,  was  recently 
in  San  Francisco. 

John  Knox,  superintendent  of  the 
Calumet  &  Hecla  Mining  Co.,  has  gone 
to   Havana,   Cuba,   on   a   vacation   trip. 

J.  H.  McLean,  general  manager  of 
the  Oliver  Iron  Mining  Co.,  Duluth, 
Minn.,  recently  made  a  business  trip  to 
Chicago. 

W.  D.  Jenkin  resigned  as  foreman  of 
the  West  End  Consolidated  Mining  Co. 
on  Jan.  15.  He  was  succeeded  by 
Martin   Evensen. 

Charles  E.  Bunnell,  president  of  the 
Alaska  School  of  Mines,  is  in  Washing- 
ton conferring  with  officials  of  the  In- 
terior   Department. 

Harold  A.  Linke  has  returned  to  Salt 
Lake  City  from  Hidalgo,  Mexico,  to 
resume  private  practice,  with  an  office 
in  the  Dooly  Building. 

F.  W.  Paine,  of  Boston,  secretary- 
treasurer  of  the  Copper  Range  Co.,  is 
in  the  Lake  copper  district  on  a  visit 
to  the  company's   properties. 

Bulkeley  Wells  left  Denver  on  Feb. 
1,  for  the  San  Francisco  office  of  the 
Metals  Exploration  Co.,  where  he  will 
remain  for  the  next  thirty  days. 

Frank  M.  Smith,  smelter  director  of 
the  Bunker  Hill  &  Sullivan  M.  &  C. 
Co.,  has  returned  to  Spokane  after  an 
extended   visit   to    the    Eastern    states. 

A.  G.  Wood,  hydraulic  engineer  for 
the  Oliver  Iron  Mining  Co.,  Duluth, 
Minn.,  has  resigned  and  has  accepted 
a  position  with  the  Chile  Exploration 
Co. 

L.  D.  Gordon,  president  and  general 
manager  of  the  Round  Mountain  Mining 
Co.,  arrived  at  the  property  at  Round 
Mountain  from  San  Francisco,  on  Jan. 
25. 

H.  B.  Goodrich  was  elected  chairman 
of  the  Tulsa  section  of  the  A.I.M.E. 
at  a  meeting  held  Jan.  27.  R.  F. 
McFarland  was  elected  secretary  and 
treasurer. 

S.  F.  Shaw,  manager  of  the  Cia. 
Mmera  La  Constancia,  Sierra  Mojada, 
Mexico,  has  also  been  appointed  super- 
intendent of  the  properties  in  the  same 
district  controlled  by  the  Cia.  Minera 
de  Penoles. 

R.  M.  Wolvin,  president  of  the  British 
Empire  Steel  Corporation,  has  returned 
to  Canada  from  a  visit  to  England  and 


Germany,  where  In1  hail  been  negotiat- 
ing   for   tin1    sale   of    iron   ore    from    the 

Wabana  mines  of  Newfoundland, 
Daniel  Harrington,  of  Denvei 

engineer  of  tin-  r.  S.  Bureau 
of  Mines,  in  charge  of  metal-mines 
ventilation  investigation,  is  in  the 
Michigan  copper  country,  where  ven- 
tilation tests  are  being  conducted, 
\.    .1.    May,    superintendent   of   the 

Tintie   Standard   mine,   has   resigned   his 

position  to  take  up  professional  work 

in  the  Tintie  district.  James  V.  Wade, 
who  formerly  operated  the  Scranton 
mine,  in  North  Tintie,  will  succeed  Mr. 
May  as  superintendent. 

O.  F.  Riser,  formerly  superintendent 
of  mills,  and  H.  M.  Merry,  formerly 
chief  engineer  for  the  Chino  Copper 
Co.,  Hurley,  N,  M.,  have  established 
a  mining  and  milling  supply  business 
at  111  Dooly  Building,  Salt  Lake  City, 
Utah,  under  the  title  of  the  Riser- 
Merry  Co. 

Dr.  F.  W.  McNair,  president  of  the 
Michigan  College  of  Mines,  recently 
was  tendered  a  banquet  by  the  alumni 
association  of  the  college,  at  Hibbing, 
Minn.  Dr.  McNair  made  the  principal 
address  in  the  dedication  of  the  Kee- 
watin  High  School  to  the  memory  of 
Robert  L.  Downing,  a  late  resident  and 
mining  engineer  on  the  Mesabi  Range. 

William  Kelly,  of  Vulcan,  Mich.,  has 
been  reappointed  a  member  of  the  board 
of  control  of  the  Michigan  College  of 
Mines  at  Houghton.  Mr.  Kelly  has 
been  a  member  for  more  than  twenty- 
five  years  and  has  presided  as  chair- 
man the  greater  part  of  that  time.  He 
has  also  been  appointed  a  director  of 
the  fifth  district  for  the  American  In- 
stitute of  Mining  and  Metallurgical  En- 
gineers. 

A.  G.  MacGregor,  of  Warren,  Ariz., 
has  been  appointed  a  member  of  the 
Arizona  Resources  Board  by  Governor 
Thomas  E.  Campbell  and  has  gone  to 
Washington  to  attend  the  Interior  De- 
partment conferences  relative  to  the  dis- 
position of  the  hydro-electric  power 
and  water  storage  on  the  Colorado 
River  above  and  below  the  Grand 
Canyon. 

Mining  and  metallurgical  engineers 
visiting  New  York  City  last  week  in- 
cluded: A.  H.  Means,  Chicago;  Eugene 
Lilly,  St.  Paul,  Minn.;  L.  J.  Griffiths, 
Newcastle,  N.  S.  W.;  John  A.  Dresser, 
Montreal,  Quebec;  E.  H.  Dickenson, 
Philadelphia;  H.  A.  Kee,  Cobalt,  On- 
tario; Toner  Antisell,  Rocky  Mount, 
Va.,  and  Charles  E.  Lawrence,  Caspian, 
Mich. 


SOCIETY   MEETINGS 
ANNOUNCED 


Tin-    Northwest    Mining     \---ociation 
will    hold    i-  i  nth    annual 

convention  at  Spokane  on  Feb,  14-1H. 
hi  an  nearing  com- 
pletion. A  :-i"  cial  ■  Dg  made 
t..  maki  i  in  in'  i  display 
ilile.  A  fea- 
ture of  tin-  convention  will   lie 

of     nm:  wing     various 

Gelds.      Many   matters   of  vital  moment 
i   t  ry    are    slated    for    dis- 
cussion. 


Obituary 


The  twenty-fifth  annual  meeting  of 
the  American  Society  for  Testing  Ma- 
terials will  be  held  June  26  to  July  1,  at 
Atlantic  City,  N.  J.,  with  headquarters 
at  Chalfonte-Haddon  Hall  Hotel. 


Harry  Frankel,  president  of  the 
Frankel  Connector  Co.,  died  on  Feb.  3. 

Robert  E.  Christiansen,  former  super- 
intendent  of  the  Bunker  Hill  mine,  died 
recently  in  San  Francisco. 

James  P.  Cole  died  Jan.  30  at  Globe, 
Ariz.,  at  the  age  of  eighty-four.  Mr. 
Cole  was  a  pioneer  locator  in  Colorado. 

William  Arthur  Bostwick,  president 
of  the  International  Nickel  Co.,  died  at 
his  home  in  Bronxville,  N.  Y.,  on 
Feb.  4. 

George  Madeira,  Sr.,  retired  mining 
engineer  and  mineralogist,  well  known 
throughout  California,  died  last  week 
in  San  Francisco. 

Hubbard  Wilkins  Reed,  vice-president 
and  general  manager  of  the  Utah  Fire 
Clay  Co.,  died  Jan.  31  in  Salt  Lake 
City.  Mr.  Reed  was  seventy-two  years 
old  and  had  been  general  manager  of 
the  Revenue  Tunnels  mine  at  Ouray, 
Col.,  for   thirty  years. 

Dr.  Charles  Baskerville,  chemist  and 
mineralogist,  died  on  Jan.  28  in  New 
York  City.  Dr.  Baskerville  was  a 
graduate  of  the  University  of  Missis- 
sippi and  of  the  University  of  Virginia. 
In  1904,  he  was  appointed  professor 
of  chemistry  in  the  College  of  the  City 
of  New  York,  which  position  he  held 
up  to  the  time  of  his  death.  Dr. 
Baskerville  belonged  to  a  large  num- 
ber of  scientific  societies  as  a  fellow 
or  a  member,  and  has  published  many 
valuable  papers  on  zirconium,  thorium, 
praeseodymium  and  other  metals.  He 
was  the  discoverer  of  the  elements 
carolinium   and    berzelium. 

R.  W.  Thomson,  resident  mining  engi- 
neer in  charge  of  the  Central  Mineral 
Survey  district  of  British  Columbia, 
died  recently  at  Kamloops.  Mr.  Thom- 
son was  graduated  from  the  Toronto 
University  in  1893.  From  1895  to  1907 
he  was  employed  in  all  departments  of 
mining  work  in  South  Africa,  progress- 
ing from  a  sampler  to  a  mine  manager. 
His  South  African  experiences  included 
service  with  the  British  in  the  Boer 
War.  Coming  to  Canada  in  1907,  he 
was  engaged  for  two  years  in  operating 
and  reporting  upon  properties  in  the 
Cobalt  district  and  from  1909  to  the 
time  of  his  death  he  had  been  identified 
with  the  mining  industry  of  British 
Columbia. 
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Leading  Events 


S    ckholders  of   the   Hecla    Mining   Co.   ratified  the 
Star  deal,  immediately  following  the  dissolu- 
E  the  temporary  restraining  order  by  the  Spokane 
court. 

Resumption  at  the  Douglas  smelters  of  the  Phelps 
Dodge  Corporation  and  the  Calumet  &  Arizona  com- 
pany has  been  effected.     Mining  operations   will   start 

The  outlook   for  mining   in   the  Guanajuato  district, 


Mexico,  has  greatly  improved.  The  cost  of  machinery 
and  supplies  has  lessened  greatly,  owing,  it  is  said, 
principally  to  German  competition. 

Great  activity  in  gold  mining  in  the  Oatman  district 
of  Arizona  is  reported.  New  discoveries  of  ore  are 
said  to  have  been  made. 

Work  of  rebuilding  at  Britannia  Beach,  B.  C.,  has 
been  started,  contracts  having  been  let  for  the  various 
jobs. 


Hecla  Stockholders  Ratify  Star 
Milling  Co.  Deal 

(Hurt     Dissolves     Restraining    Order — 
restimonv  on  Fraud  or  Negligence 

K\pungi-d    From    Records 

solders  of  the  Hecla  Mining  Co., 
of  Wallace,  Idaho,  formally  ratified  the 
Star  deal  on  Feb.  4,  following  the 
sudden  ending  of  the  Smith-Day  in- 
junction proceedings  on  Feb.  2,  when 
Judge  Huneke,  upon  motion  of  defend- 
ant's counsel,  dissolved  the  temporary 
restraining  order  and  expunged  from 
the  records  all  testimony  as  to  iraud 
or  negligence  by  the  Hecla  directors. 
It  is  understood  that  the  plaintiffs  will 
appeal  to  the  Supreme  Court  on  the 
nestion  only.  Ratification 
of  the  arrangement  by  Hecla  stock- 
holders representing  70  per  cent  of  the 
stock  was  unanimous.  Mrs.  Smith  and 
Eugene  Day  were  not  present.  The 
total  cost  of  the  litigation  is  reported 
as  being  about  $200,000.  President 
Bradley  of  the  Bunker  Hill  &  Sullivan 
has  announced  definite  plans  for  pro- 
ceeding with  the  construction  at  an 
early  date  of  an  electrolytic  zinc  plant 
at  the  Bunker  Hill  smelter. 


Utah  Consolidated  Appeals 
to  Supreme  Court 

The    statement    in    Engineering    and 

nal  of  Feb.  4,  p.  217,  under 

the    heading    "Utah    Consolidated   Gets 

N  ••-.'.    Trial"  was  incorrect.     The  facts 

are  as  follows: 

The  litigation  between  the  Utah- 
Apex  and  Utah  Consolidated  mining 
companies,  both  of  Bingham  Canyon, 
Utah,  consists  of  six  suits;  but,  as  the 
same  fundamental  question  is  involved 
in  each,  it  was  decided  by  mutual  con- 
sent that  the  court  should  try  two  of 
the  cases,  decision  on  which  would  gov- 
ern th< 

The  U.  S.  District  Court,  in  October, 
1920.  decided  five  of  the  cases  in  favor 
of  the  Utah-Apex,  and  in  one  unim- 
portant case  the  opinion  of  thi 
was  that  the  Utah-Apex  had  not  proved 
its  contentions. 


In  the  accounting  stage  of  the  case, 
which  followed,  the  court  awarded  the 
Utah-Apex  the  sum  of  $1,154,928.98 
b  sides  costs.  In  the  meantime,  the 
Utah  Consolidated  appealed  on  one  case 
i  the  Yampa)  which  governs  three 
others;  and  on  Nov.  14,  1921,  the  U.  S. 
Circuit  Court  of  Appeals  confirmed  the 
decision  of  the  trial  court.  On  Feb.  1 
the  Utah  Consolidated  filed  a  bond  with 
the  American  Surety  Co.  of  New  York 
as  surety  for  $1,300,000,  covering  dam- 
ages and  costs,  this  bond  serving  as  a 
supersedeas  on  the  Utah  Consolidated's 
appeal  to  the  Supreme  Court  in  the 
Highland   Boy  case. 


Suit  Over  Utah  Copper  Tailings 
To  Be  Appealed 

Salt    Lake    County    To    Take    Taxation 
Case  to  Higher  Court 

An  appeal  to  the  U.  S.  Circuit  Court 
of  Appeals  will  be  taken  by  Salt  Lake 
County,  Utah,  in  the  suit  brought  by  the 
Utah  Copper  Co.  to  recover  taxes  ag- 
gregating $160,000,  paid  by  the  com- 
pany under  protest  for  the  years  1917 
and  1918.  A  final  decision  in  favor  of 
the  Utah  Copper  Co.  was  handed  down 
by  Judge  Tillman  D.  Johnson,  of  the 
U.  S.  District  Court  at  Salt  Lake  City. 
The  tax  assessment  was  made  by  the 
county  on  tailings  at  the  Magna  and 
Arthur  mills.  The  assessed  valuation 
was  $2,430,000  and  the  total  tax  each 
year  was  $80,000.  The  attitude  of  the 
court  in  a  written  decision  overruling 
a  demurrer  filed  by  the  county  held  that 
the  tailings  were  still  a  part  of  the 
mine,  regardless  of  the  fact  that  they 
had  been  moved  a  distance  of  20  miles 
to  the  mills,  and  that  they  could  not 
be  assessed  by  the  county. 

In  the  case  of  the  South  Utah  Mines 
&  Smelters  against  Beaver  County  last 
fall,  in  which  the  same  point  of  law 
was  involved,  Judge  Page  Morris,  of 
Duluth,  who  presided  temporarily  in  the 
i  Court  at  Salt  Lake  City,  ruled 
the  same  as  Judge  Johnson,  holding  the 
tailings  to  be  a  part  of  the  mine.  In 
the  latter  case,  however,  the  decision 
was  in  favor  of  Beaver  County. 


Copper  Queen  and  C.  &  A. 

Smelters  Resume 

Phelps    Dodge    To    Start    Mining    Ore. 

March  1— Metal  Production  To  Be 

Increased  "Cautiously" 

Three  blast  furnaces  are  being  oper- 
ated in  the  Phelps  Dodge  Corporation's 
Copper  Queen  smelter  at  Douglas,  Ariz., 
and  two  reverberatories  have  been 
started  at  the  Calumet  &  Arizona  plant. 
Resumption  of  operations  came  almost 
unexpectedly  Feb.  1,  after  a  shutdown 
since  last  April.  The  Phelps  Dodge 
furnaces  are  to  be  operated  only  until 
the  stack  and  flues  of  the  reverberatory 
furnace  section  can  be  repaired.  The 
force  of  250  men  that  has  been  busied 
in  the  plant  on  repair  work  has  been  in- 
creased to  about  500.  The  furnaces  at 
the  Calumet  &  Arizona  are  expected 
to  turn  out  about  3,250.000  lb.  a  month, 
with  320  men  employed. 

G.  H.  Dowell,  speaking  for  the  Phelps 
Dodge,  and  John  C.  Greenway,  for  the 
C.  &  A.,  emphasized  the  fact  that 
a  sufficient  labor  supply  is  to  be  found 
in  ttrs  locality  and  that  old  employees 
will  have  the  preference.  It  is  assumed 
that  wages  will  be  cut,  as  copper  is  con- 
sidered as  being  on  a  14c.  basis  and 
the  last  wage  scale  was  based  on  IS'', 
quotations.  The  bins  are  full  at  both 
smelters,  where,  it  is  understood,  ore 
will  not  be  needed  for  a  month. 

The  Copper  Queen  has  announce!  that 
ore  production  will  be  resumed  March  1. 
There  is  to  be  a  gradual  increase  in  the 
mining  force  of  the  Calumet  &  Arizona. 
Colonel  Greenway  is  credited  with  the 
observation  that  copper  production  in 
Arizona  is  to  be  resumed  "cautiously. " 


American  Valuation  Plan  Urged 
by  Colorado  Operators 

The  Colorado  Metal  Mining  Associa- 
tion joined  with  Colorado  manufacturers 
in  presenting  a  memorial  to  the  tariff 
conference  of  the  National  Association 
of  Manufacturers,  urging  the  Senate  to 
accept  the  American  valuation  plan,  as 
embodied  in  the  Fordney  tariff  bill  now 
before  the  Senate  Committee. 
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News  From  Washington 


By   PAUL  WOOTON 
Special  Correspondent 


Mexican  Conditions  More  Stable, 

Says  Commerce  Department 

Trade    Increase    Predicted  —  Large 

Quantities   of   Mining   .Machinery 

Recently    Imported 

Conditions  in  Mexico  have  improved 
so  rapidly  during  recent  months  that 
the  Department  of  Commerce  is  pre- 
dicting a  material  increase  in  the  trade 
between  that  republic  and  the  United 
States.  Mining  activities  particularly 
arc  responding  to  the  more  stable  state 
of  affairs.  It  is  pointed  out  that  any 
increase  in  mining  activities  in  Mexico 
must  call  for  material  purchases  of 
machinery  in  the  United  States.  Dur- 
ing the  long  period  of  instability,  pur- 
chases of  machinery  have  been  confined 
to  the  most  urgent  requirements.  Many 
properties  have  been  idle  for  years, 
and  extensive  replacements  and  repairs 
must  be  made  bjfore  operations  can 
be  resumed.  The  Department  of  Com- 
merce points  out  that  Mexico,  for 
several  months,  has  been  absorbing  im- 
portant quantities  of  American  ma- 
chinery, and  that  though  there  are  some 
difficulties  in  the  matter  of  terms  of 
payment,  it  appears  that  certain  manu- 
facturers are  securing  a  considerable 
volume  of  business  in  that  country  on 
a  satisfactory  basis. 


Unemployment  Decreasing  in 
Mining  Centers 

Ri  pot  o  the  1  nited  State  Em 
ployment  Service  for  January  indicate 
thai  there  is  less  unemployment  in  the 

principal    mining    centers.      This    is    due 

largely  to  increased  activity  in  the 
mines,  although  omi  of  il  is  attributed 
to  the  absorption  of  mine  workers  by- 
other  activities.  The  telegraphic  re- 
port from  Butte  is  to  the  effect  that 
copper  mining  and  industries  depend- 
ing on  it  show  a  marked  improvement. 
A  gradual  resumption  of  full-time 
operation  is  anticipated.  Advices  from 
Nevada  are  that  gold  and  silver  proper- 
ties are  now  operating  at  practically 
the  normal  rate.  It  is  pointed  out, 
however,  that  this  does  not  apply  to 
copper  and  lead  mines.  Arizona  reports 
increased  employment  in  copper  mining. 
Neither  Colorado  nor  Utah  expects  any 
material  bettering  of  the  metal  mining 
situation  in  the  near  future,  to  judge 
from  opinions  expressed. 

So  far  as  mining  activities  are  con- 
cerned, the  brightest  indications  come 
from  the  iron-ore  producing  districts. 
The  official  reports,  as  well  as  informal 
advices,  indicate  that  plans  are  being 
laid  for  operations  on  an  increasing 
scale. 


Hearings  on  Mine  Law  Revision 

Deferred 

Must  Wait  l  tiiil  Government  Fuel  Yard 

Kill  Is  i»i^|k.s,<i  or — Maj   Come 

in  March 

ii  i  -  probable  the  I  lou  i  I  ommittee 
ag  will  not  be  able 
td  take  up  for  hearing  the  proposed 
mine  revision  bill  until  late  in  February 
or  early  March.  The  commit  t 
been  waiting  on  Secretary  of  Interior 
Pall  for  his  views  on  the  bill  and  con- 
sideration  of  the  Government  fuel  yard 
bill  also  has  tended  to  delay  the  hear- 
ings. It  was  stated  at  the  committee 
meeting  on  Feb.  4  that  the  hearings 
would  not  be  had  until  after  the  coal 
bill  is  disposed  of,  hearings  on  the  lattei 
being  assigned  for  Feb.  15,  with  a 
possibility  that  they  will  be  extended, 
owing  to  opposition  of  coal  interests 
to  the  Government  continuing  in  the 
fuel   business   in   the   National    Capital. 


Drawing  Plans  for  Rolla  Station 

An  architect  now  is  making  the  plans 
for  the  building  to  house  the  mining 
experiment  station  at  Rolla,  Mo.  The 
building  will  be  unique  in  that  zinc  will 
be  used  in  its  construction  wherever 
it  is  possible. 


News  by  Mining  Districts 


London  Letter 

Electrolytic  Zinc  Co.  Provides  Further 

Capital — Bantjes  Consolidated  Quits 

— Diamond  Mining  in  Brazil — 

The  Situation  on  the  Rand 

By  W.  A.  Doman 

London,  Jan.  27 — Apparently  the 
Electrolytic  Zinc  Co.  of  Australasia  has 
got  to  work  in  earnest.  Early  in  De- 
cember a  cable  dispatch  was  received 
in  London  from  the  head  office,  giving 
details  of  plant  construction,  and  point- 
ing out  that  half  of  it  was  already  in- 
operation.  To  the  present  generation 
the  possibilities  of  the  company  seem 
almost  unlimited.  The  chief  operations 
of  present  interest  are  largely  investi- 
gation and  development  work.  Ex- 
penses naturally  have  been  heavy  and 
constructional  costs  have  exceeded  the 
onginal  estimates,  necessitating  the 
provision  of  additional  capital. 

The  announcement  is  now  made  that 
the  directors  have  sold  to  E.  L.  &  C. 
Bailheu,  of  Melbourne,  who  are  acting 
on    behalf    of    London    and    Australian 


interests,  £400,000  of  8  per  cant  first 
mortgage  debentures  at  95  per  100. 
The  debentures  will  run  twenty  years, 
and  there  will  be  issued  option  certifi- 
cates giving  the  right  until  the  end  of 
next  year  to  take  up  a  similar  number 
of  preference  shares.  The  scheme  is 
not  yet  fully  worked  out,  though  it 
appears  to  be  probable  from  the  par- 
ticulars available  that  ample  funds  will 
be  forthcoming. 

London  takes  a  serious  view  of  the 
strike  position  on  the  Rand.  The  de- 
cision to  close  down  in  order  to  place 
the  industry  on  a  sound  basis  was  not 
made  without  careful  consideration  of 
what  a  tussle  with  the  white  miners 
involved.  To  date,  approximately  30,- 
000,  or,  say  16  per  cent,  of  the  natives 
have  been  repatriated.  Those  recruitsd 
in  Beira  object  to  leaving  the  mines. 
One  question  uppermost  in  the  minds 
of  investors  has  been  whether  the 
December  half-yearly  dividends  will  be 
paid,  or  whether  the  funds  will  be  held 
for  contingencies.  On  Jan.  26  the 
Central  Mil  ing  &  Investment  Corpora- 


tion and  the  Johannesburg  Consoli- 
dated Investment  Co.  announced  offi- 
cially that  the  dividends  would  not  be 
withheld.  When  it  is  remembered  that 
b?fore  the  war  the  "Houses"  were 
straining  every  nerve  to  reduce  work- 
ing costs  to  12s.  6d.  a  ton  to  bring 
under  profitable  treatment  hundreds  of 
millions  of  tons  of  rock  at  present 
waste,  and  it  is  now  found  that  the 
average  is  double  the  hoped-for  figure, 
an  idea  can  be  gained  of  the  disap- 
pointment that  has  followed.  The  low 
costs  per  ton  policy  had  its  opponents 
as  well  as  its  adherents,  and  so  long 
as  there  remains  a  chance  of  money 
being  made  by  putting  it  forward  as 
against  the  cost  per  ounce  policy  it 
will  recur. 

The  Bantjes  Consolidated  Mines  has 
thrown  up  the  sponge.  It  has  laid  out 
large  amounts  in  endeavoring  to  prove 
the  property  from  the  neighboring 
Consolidated  Main  Reef,  and  all  to  no 
purpose.  Having  given  the  matter  full 
consideration,  the  directors  are  satisfied 
that    there   is    no   hope    of   discovering 
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payable   values.     The   mine    itself    was 

closed  down  at  the  end  of   li'is.  and 

ense  of  nnwatering  it  to  extract 

the  ore  reserves  would  not  be  war- 
ranted. A  similar  fate  will  befall  some 
of  the  mines  that  are  now  tilling  with 
■    :is   the  result   of  the  strike. 

A  short  time  ago  the  Mason  £  Barry 
directors  were  negotiating  for  the  sale 
of  the  company's  properties,  and  it 
■  nerally  understood  that  the 
Portuguese  syndicate  which  was  re- 
ported to  be  negotiating  would  acquire 
the  property,  and  that  the  purchase 
price  would  be  more  than  £2  per  share. 
It  is  now  officially  announced  that  the 
•.  ons  which  have  been  in 
five  months  have  failed. 

As  1  understand  an  attempt  has  been 
made  to  interest  New  York  financiers 
in  an  alluvial  diamond  property  on 
the  Jequitinhonha  River,  Diamantina, 
Minas  Geraes,  Brazil,  it  is  perhaps  as 
well  that  I  should  draw  attention  to 
iient  which  has  been  made  by 
the  managing  director  of  the  Cascalho 
Syndicate.  The  property  to  which  I 
refer  has  been  before  the  public  in  one 
way  and  another  for  some  months,  and 
according  to  C.  S.  Richardson,  who  is 
trying  to  jret  money  for  working  it, 
is  of  even  greater  richness  than  the 
neighboring  ground  belonging  to  the 
Cascalho  Syndicate.  C.  S.  Richardson 
points  out  that  the  Cascalho  Syndicate 
is  treating  gravel  exceeding  the  $3.50 
mark.  According  to  a  statement  made 
by  H.  Stanhope  Galloway,  the  manag- 
ing director  of  the  Cascalho  Syndi- 
cate, this  value  is  too  high,  although 
he  states  that  "the  area  and  values 
proven  on  this  particular  flat  are  very 
satisfactory."  Mr.  Galloway  further 
states  that  the  claim  to  have  proved 
5,000,000  cu.yd.  of  pay  gravel  return- 
ing in  values  $3.50  in  diamonds,  and 
$0.50  in  gold,  is  incorrect.  He  further 
points  out  that  of  late  years  the 
alluvials  have  not  been  worked  in  a 
scientific  manner  on  any  other  area  suffi- 
ciently large  to  prove  such  figures  as 
are  quoted.  Mr.  Galloway  draws  at- 
tention to  what  he  calls  the  inaccuracies 
of  Mr.  Richardson's  report  to  warn  all 
those  whose  interest  might  be  aroused 
as  to  the  commercial  possibilities  of 
these  alluvials  against  entering  into 
any  scheme  for  development  without 
first  subjecting  the  matter  to  the 
strictest  investigation.  The  Cascalho 
Syndicate  is  the  pioneer  British  con- 
cern in  developing  these  alluvials  on 
a  scientific  basis,  and  has  been  the 
primary  cause  of  drawing  attention 
again  to  the  commercial  possibilities 
of  the  deposits,  for  the  district,  previous 
to  1915,  had  suffered  vicissitudes.  The 
Cascalho  Syndicate  is  winning  an  excel- 
lent class  of  diamonds,  which  are  readily 
sold  in  Diamantina,  and  at  better  prices 
than  could  be  obtained  if  the  stones 
were  brought  to  Europe.  I  have  seen 
shipments  from  the  bulk  of  the  South 
African  mines,  and  have  also  inspected 
a  .  onsignment  from  the  Cascalho  Syn- 
dicate, and  judging  by  my  experience, 
the  latter  stones  are  excellent. 


.Johannesburg  Letter 

Industrial      Federation     Confers!     With 

Transvaal    Chamber   of   Mines 

Over  Labor  Crisis 

Bl    I  "UN  Watson 

Johannesburg,  Dec.  27 — At  the  con- 
ference last  week,  the  Industrial  Fed- 
eration asked  th?  Chamber  of  Mines  to 
amplify  the  hitter's  proposals.  On  Dec. 
-'■>.  a  letter  in  reply  was  sent  by  the 
nt  Secretary  pointing  out  that 
the  average  cost  of  production  had  in- 
ci  eased  from  54s.  lOd.  per  oz.  of  fine 
gold  in  1914  to  77s.  6d.  in  1920  and  that 
the  average  cost  per  ton  milled  has  in- 
creased from  17s.  Id.  in  1914  to  25s.  8d. 
in  1920.  It  was  also  pointed  out  that  dur- 
ing  November  last  no  less  than  twenty- 
four  of  the  gold  mines  were  working  at 
a  cost  exceeding  the  normal  realizable 
price  of  gold,  namely  about  84s.  per  fine 
ounce.  At  nine  of  these  mines,  employ- 
ing 1,144  Europeans,  the  cost  of  gold 
production  is  already  in  excess  of  its 
present  realizable  value.  In  another 
statement  there  was  a  comparison  be- 
tween 1914  and  1920,  showing  that  there 
had  been  a  decrease  of  close  on  2,000,000 
tons  of  ore  milled  per  annum  and  that 
the  increase  in  salaries  and  wages  had 
been  nearly  £9,000,000  per  annum. 
Another  statement  gave  details  of 
seventeen  Rand  mines  which  had  been 
compelled  to  close  down  since  June, 
1915. 

In  1915,  these  mines  crushed  nearly 
T, 000,000  tons  of  ore,  and  employed 
3,547  Europeans  and  35,639  natives. 
A  further  report  showed  that  in 
June  last  the  underground  contrac- 
tors numbered  2,441  and  received  on  an 
average  50s.  lid.  per  shift  worked.  The 
classes  affected  by  the  abandonment  of 
the  status  quo  agreement,  in  addition 
to  pump  attendants,  cleaners,  and 
greasers,  rough  pipe-fitting,  sanitary 
services  and  waste-packing,  already 
mentioned,  would  be  certain  men  now 
employed  on  tramming,  track  and  drain- 
cleaning,  drill-sharpening  machines, 
rough  timbering  and  pig-sty  building, 
stone-wallers,  haulages,  a  few  redun- 
dant men  employed  as  boiler  attendants 
and  firemen,  change-house  attendants, 
compound  clerks,  drill  collectors  and 
jumpermen,  motor  and  meter  attend- 
ants, at  rough  painting  and  white-wash- 
ing, simple  screwing  machines  (bolts 
and  small  pipes),  and  others.  The 
Chamber  had  no  intention  of  assailing 
the  position  of  the  man  who  had  served 
an  apprenticeship,  but  objected  to  a 
redundancy  of  white  men  who  have 
failed  in  other  occupations  becoming 
fastened  upon  the  industry  by  the 
status  quo   agreement. 


Two  South  African  Gold 
Mines  Closed 

By  Cable  From  Reuters  to 
"Engineering  and  Mining  Journal" 

Johannesburg,  Feb.  1  —  Provisional 
notice  has  been  given  of  the  closing 
down  of  the  mines  of  the  New  Goch 
Gold  Mines  Ltd.,  and  those  of  the  Roode- 
poort  United  Main  Reef  Gold  Mining 
Company. 


CANADA 

British   Columbia 

Premier  Tramway   Handling   100   Tons 

of   Ore    Daily  —  C.ranby   To    Build 

Restraining     Dam  —  Britannia 

Company  Starts  Rebuilding 

Stewart— Dale  L.  Pitt,  superintendent 
of  the  Premier  mine,  at  Salmon  River, 
is  quoted  as  stating  that  the  new  aerial 
tramway  is  handling  100  tons  of  ore 
a  day.  Later  it  is  planned  to  double 
the  amount  being  delivered  at  the  dock 
at  Stewart,  lower  grade  ore  being 
shipped  to  the  smelter  at  Anyox.  In 
addition  to  ordinary  shipments,  the 
Premier  is  sending  out  100  tons  of 
concentrates  a  month,  the  same  being 
the  output  of  its  stamp  mill. 

Alice  Arm — The  Homestake  Mining 
Co.  is  planning  to  resume  development 
work  in  March  on  its  property  on  the 
Kitsault  River.  A  small  compressor 
will  be  shipped   to  the  property. 

Anyox — H.  S.  Munro,  general  man- 
ager of  the  Granby  Consolidated,  has 
announced  that  the  company  is  plan- 
ning to  build  a  25,000-acre-foot  storage 
dam  at  an  estimated  cost  of  $35,000. 
This  will  supplement  present  power 
needs  and  assure  sufficient  power  at 
all  seasons.  About  930  men  are  em- 
ployed at  Anyox,  and  production  per 
month  averages  2,500,000  lb.  of  copper. 
When  copper  reaches  14c.  a  lb.  there 
will  be  a  general  increase  of  wages 
averaging  60c.  a  day,  according  to  the 
agreement  now  in  effect  and  which  ex- 
pires on  April  1.  Mr.  Munro  denies 
the  report  that  the  company  intends  to 
build  a  smelter  at  Stewart. 

Vancouver — The  work  is  under  way 
of  re-establishing  the  buildings  and 
plant  of  the  Britannia  Mining  &  Smelt- 
ing Co.,  which  were  wiped  out  by  fire 
and  flood.  The  Canadian  Northwest 
Steel  Co.,  of  Vancouver,  B.  C,  has  the 
contract  for  the  supply  and  the  fabrica- 
tion of  the  steel  frame  work  of  the  con- 
centrator. Messrs  Hodgson,  King,  and 
Marble,  also  of  Vancouver,  have  been 
given  the  work  of  rebuilding  of  a  rail- 
way bridge  that  was  destroyed.  The 
supervision  of  the  erection  of  the  con- 
centrator will  be  in  the  hands  of 
Richard  Trench,  who  has  had  ex- 
perience in  similar  work  at  Trail,  B. 
C,  and  who  expects  to  be  able  to  start 
on  his  task  early  next  March.  J.  L. 
Walsh,  a  construction  engineer  of  San 
Francisco,  has  been  retained  as  con- 
sull  ing  engineer  in  its  rebuilding  pro- 
gram. E.  J.  Donohue,  general  manager 
of  the  Britannia  Mines,  is  in  general 
charge  of  work  at  the  mines  as  well 
as  of  the  reconstruction  operations. 

Kaslo — Cork-Province  Mines,  Ltd., 
owning  extensive  holdings  on  the  South 
Fork  of  Kaslo  Creek,  has  issued  a  re- 
port to  stockholders  stating  that  im- 
proved marketing  arrangements  may 
make  possible  a  resumption  of  opera- 
tions this  year,  provided  some  way  can 
be  found  for  financing  the  company. 

Greenwood — Foreclosure  proceedings 
are  threatened  against  Providence  Min- 
ing Co.,  Ltd.,  in  the  event  of  its  being 
unable  to  meet  a  demand  for  payment 
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of  bonded  indebtedness  »f  $50,000  and 
accrued  interest  amounting  to  $24,- 
728.82.  Other  indebtedness  brings  the 
total  amount  owing  up  to  $85,024.  18. 
Recent  operations  proved  unprofitable, 
it  is  stated,  due  largel?  to  leasing  op- 
erations, which  depleted  ore  without 
compensating  development.  These  op- 
erations extended  over  a  number  of 
years,  and  proved  profitable  to  the 
leasers.  An  effort  is  being  made  to 
raise  $20,000  to  protect  interests  of  the 
stockholders,  and  if  this  is  done  the 
bondholders  will  grant  an  extension. 
The  majority  of  the  stock  is  held  by 
Chicago   interests. 

Nelson — Production  will  be  resumed 
at  the  California  mine  in  about  two 
months.  Changes  are  being  made  in 
the  mill  by  G.  A.  King.  It  has  been 
found  that  a  satisfactory  saving  can 
be  effected  by  cyaniding  the  product  of 
gravity   concentration   and  flotation. 

Beaverdell — Good  silver  ore  has  been 
found  by  P.  J.  Crane  and  Duncan  Mcin- 
tosh on  the  Bell  property,  adjoining  the 
Sally  mine.  Shipments  will  be  made 
this  winter.  The  Sally  mine  is  also  be- 
ing developed  by  a  Penticton  syndicate, 
and  with  results  which  are  regarded  as 
promising. 

Grand  Forks — The  last  railway  link 
with  the  old  Granby  smelter  site  has 
been  removed,  with  the  dismantling  of 
the  Canadian  Pacific  bridge  between 
Grand  Forks  and  the  smelter.  This 
work  was  completed  the  latter  part  of 
January. 

Ontario 

Cross    Lake   Sues   Nipissing,   Coniagas 
and   Others — Kirkland  Lake  Oper- 
ators   Post    Wage    Cut — New 
Power  Company  Organized 

Cobalt — The  Cross  Lake  Silver  Mines 
has  entered  suit  against  the  Coniagas, 
Nipissing,  Mining  Corporation,  O'Brien, 
and  Bailey  companies  for  $250,000 
damages.  The  action  arises  from  the 
flooding  of  the  plaintiff's  property  by 
Cross  Lake  waters,  due  to  the  depositing 
of  tailings  by  the  defendant  companies. 
The  Cross  Lake  mine  is  a  property 
which  has  been  worked  intermittently 
for  fourteen  years. 

The  Victory  has  struck  ore  running 
as  high  as  1,000  oz.  to  the  ton  on  the 
300  level.  The  shaft  will  be  sunk  to  500 
ft.,  as  it  is  believed  that  values  will  be 
better  close  to  the  contact. 

The  annual  report  of  the  La  Rose  for 
1921  will  show  a  production  of  636,000 
oz.,  and  net  profits  of  $126,000,  which 
is  the  greatest  production  and  the 
largest  profit  for  several  years. 

The  Kerr  Lake  mine  has  stopped  all 
underground  work.  For  the  last  year 
the  company  has  been  developing,  but 
has  shipped  little.  A  large  tonnage  of 
mill  ore  is  available  for  treatment. 

The  Colonial,  which  adjoins  the 
O'Brien  mine,  and  which  has  been  closed 
for  a  n,umber  of  years,  has  been  bought 
by  New  York  interests  and  will  be 
reopened. 

The  Genessee,  which  has  been  closed 
for  over  a  year,  is  to  be  reopened. 

Jan-    27    the    Nipissing    shipped 
403,000  oz.  of  bullion,  the  largest  single 


shipment    Of  silver  which  ever  left    the 
1  nil]).     Four  days  later  another 

shipment  of  100,600  oz.  was  made. 

Shortage  of  power  has  resulted  in  the 
ie  Miller  Lake  O'Brien  mill, 
in  Gowganda. 

Kirkland — Following  the  action  of  the 
;  :  ber,  the 

Kirkland  >>tice  of 

i  s  of  Tide-,  a  da> .  effect  ivc 
March  L.  To  partially  offset,  this  reduc- 
tion,  board  has  been  reduced  15c.  a  day. 

The  Comfort  property  has  been  closed. 
The  company  was  exploring  from  the 
150  level  in  an  effort  to  pick  up  the 
extension  of  the  Ontario  veins. 

It  is  understood  that  the  high-grade 
ore  cut  on  the  600  level  of  the  Teck 
Hughes  brought  mill  heads  up  to  $20  a 
ton  for  January. 

During  January,  recovery  at  the  Lake 
Shore  averaged  about  $35  a  ton. 

Arrangements    have    been    made    to 
finance  two  properties  in  the  Matai  1  k 
wan  gold  area,  and  work  will  be  started 
this  spring. 

Porcupine — A  company  is  being 
formed  by  J.  H.  Black  and  associates, 
of  the  Northern  Canada  Power  Co.,  to 
acquire  from  the  Mclntyre  Mines  the 
power  rights  at  Sturgeon  and  Lower 
Sandy  Falls  on  the  Mattagami  River. 
These  falls  have  a  capacity  of  8,000 
hp.,  and  their  development,  which  is  ex- 
pected to  start  at  an  early  date,  would 
provide  an  ample  supply  of  power  for 
the  Porcupine  district.  According  to 
the  terms  of  the  agreement,  Mclntyre 
power  requirements  will  be  protected 
by  a  first  call  on  the  new  supply. 

During  January  Dome  heads  have 
been  running  close  to  $10  a  ton,  and  the 
profit  for  the  month  will  be  about  $145,- 
000.  On  account  of  the  grade,  tonnage 
is  down  to  900  tons  a  day. 

Judgment  has  been  given  in  favor  of 
the  Trust  &  Guarantee  Co.  against  the 
North  Crown  Porcupine  Mines  for  fore- 
closure of  the  mortgage  on  the  com- 
pany's property.  The  amount,  includ- 
ing mortgage,  interest  and  costs,  is 
$105,000.  The  bonds  were  taken  by  the 
Porcupine  Crown  when  that  property 
was  amalgamated  with  the  Thompson 
Krist,  so  that  the  entire  property  will 
now  go  to  the  former  company,  which 
is  controlled  by  the  Crown  Reserve 
mine,  of  Cobalt. 

MEXICO 

Coahuila 
Torreon  Smelter  Remodeling  Completed 

The  smelter  at  Mapimi,  of  Cia.  Min- 
era  de  Penoles,  S.  A.,  a  subsidiary  of 
the  American  Metal  Co.,  Ltd.,  has  now 
been  definitely  abandoned,  and  the  fur- 
naces, furnace  building,  and  much 
other  equipment  have  been  removed 
from  that  plant  and  installed  in  the 
Torreon  plant,  which  has  been  com- 
pletely remodeled  and  modernized. 

The  decision  to  dismantle  the  Tor- 
reon plant  and  move  the  Mapimi  fur- 
naces there  was  taken  on  Sept.  6,  and 
the  fact  that  the  work  was  finished  in 
less  than  four  months  is  considered  by 
engineers  familiar  with  conditions  in 
Mexico  as  a  notable  achievement  on 
the  part  of  the  company's  staff. 


Guanajuato 

Condition!   Improved     Germans  I  nder- 

bidding  Americans  on  Mining  Sup 

plies-  -Guanajuato  '  loni     i  ■  ■ 

Start    I'astita    I'lanl 

BY   Kt.ll  II    A.    <    l    '.-.I-. '.HAM 

Guanajuato — It  is  a  ran'  trea 
daj  i   to  be  able  to 

of  minis  mining, 

and     'ill  more  especially  ••' 
ing  in  the  State  of  Guanajuato,  Mexico, 
where  that  ind  under  a 

cloud  for  many  a  day.  Pessimism  has 
been  the  prevailing  note  among  opera 
tors  since  October,  1919,  when  the  fall 
in  the  price  of  silver  began,  Bi 
a  decreasing  income  and  war-high  work- 
ing costs,  complete  paralysis 
one  time  believed  inevitable.  As  it  was, 
much  work  was  stopped,  plans  for  new 
work  were  abandoned,  production  was 
curtailed,  and  some  mills  were  entirely 
shut  down,  and  those  that  continued  to 
run  were  able  to  do  so  only  by  great 
efforts.  Today,  though  silver  remains 
at  a  comparatively  low  figure,  working 
costs  are  falling.  There  have  already- 
been  notable  decreases  in  the  prices  of 
such  supplies  as  steel,  heavy  chemicals 
and  lumber,  all  large  items  in  costs. 
Much  of  the  reduction  is  due  to  very- 
active  German  competition,  which  bids 
fair  to  oust  American  manufacturers 
from  Mexico.  Krupp  shoes  and  dies, 
as  an  example,  are  being  offered  at  just 
about  half  those  of  American  make — 
namely,  at  less  than  four  cents  per  lb. 
The  astonishing  feature  about  the 
German  bid  for  trade  is  the  extraor- 
dinarily high  cut  on  current  prices, 
apparently  as  if  to  eliminate  all  com- 
petition at  one  blow.  Here  is  another 
instance.  A  friend  of  mine,  in  need 
of  a  5-in.  centrifugal  pump  and  5-hp. 
motor,  asked  for  quotations  from  two 
firms,  one  American  and  the  other 
German.  The  quotations  of  the  Ameri- 
can firm  was  about  800  pesos;  that  of 
the  German  firm  496  pesos,  each  being 
f.o.b.  Mexico  City.  The  German  firm 
got  the  order,  and  the  articles  supplied 
are  of  first-class  quality. 

Political  conditions  in  the  state  re- 
main entirely  quiet,  and  in  consequence, 
the  industrial  and  commercial  activities 
of  the  community  are  receiving  an 
impetus  that  promises  a  prosperous 
future. 

There  is  little  at  the  moment  in  the 
labor  situation  to  cause  uneasiness, 
The  men  have  been  unusually  quiet, 
and  no  agitators  seem  to  be  at  work. 
It  is  feared  by  some  that  this  quietness 
is  caused  by  the  fact  that  there  is  a 
surplus  of  labor  on  the  market,  and 
that  as  soon  as  there  is  a  greater 
demand,  which  will  be  before  long, 
there  is  likely  to  be  trouble,  as  has 
been  the  result  of  late  in  other  in- 
dustrial centers  of  the  country.  The 
Councils  of  Conciliation  and  Arbitrage 
continue  to  sit,  but  as  yet  no  decisions 
have  been  given,  although  some  of  the 
pending  cases  have  been  pending  for 
five  and  six  months. 

The  Guanajuato  Reduction  &  Mines 
Co.  continues  to  operate  its  two  plants 
at  full  capacity.     In  December,  nearly 
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tons  of  ore  was  milled  and 
treated,        -  this  at   the  Guana- 

plant,  and  about  6,000  at  the  La 
Luz   plant.     This   was   a    record   month 
for  the  company  as   fax  as  operations 
erned. 
The  Guanajuato  Consolidated  Mining 
&     Milling    i  resume 

operations    at    its    Pastita    plant,    th.' 
>    of  which  has  been  increased 
os    monthly.     During   the 
shut-down,  many   important  alterations 
and  additions  have  been  made.     In   the 
of   the   company,   at    the    south- 
:  of  the  central  portion  of  the 
Mother    Vein,    much     exploration,    de- 
velopment   and    preparatory    work    has 
been    done    in    the    last    year.      A    new 
e.  mpressor  of  large  capacity  has  been 
installed,   and    all    necessary    work    has 
been  done  to  eliminate,  as  far  as  pos- 
sible, any  mining  of  ore  by  any  but  up- 

The  Cubo  Mining  &  Milling  Co.  is 
treating  about  4.500  metric  tons  monthly 
at  its  Tajo  de  Dolores  mill  and  cyanide 
plant.  The  ore  is  good  and  a  high 
ry  is  being  obtained,  no  less 
than  90  to  91  per  cent  on  the  silver 
and  96  on  the  gold  being  reported  by 
Irving  Herr.  general  superintendent. 
Much  work  is  being  done  in  the  mines 
belonging  to  the  company,  and  more  is 
planned.  An  interior  three-compart- 
ment shaft  has  been  started  to  take 
care  of  the  ore  being  opened  up  below 
the  tunnel  level.  The  shaft  is  an  in- 
cline being  sunk  in  the  foot  wall,  and  is 
already  down  about  150  ft.  It  is  pro- 
posed to  unwater  and  explore  this  year 
the  Capulin  and  Fortuna  mines,  two 
antigiuts  included  in  the  company's 
holdings. 

The  United  Mines  Co.  has  completed 
its  Kinirsmill  shaft  down  to  450  ft.  and 
is  crosscutting  from  the  bottom  toward 
the  Joya  vein,  about  500  ft.  away.  The 
shaft  is  on  the  Puertecito  and  La  Joya 
mines,  from  which  in  days  gone  bv 
considerable  quantities  of  high-grad? 
ore  were  taken  out.  The  veins  opened 
up  in  these  mines  are  in  a  zone  where 
the  gold  contents,  as  compared  with 
those  of  silver,  are  higher  than  in  most 
mines  in  the  camp.  The  ore  from  these 
mines  will  probably  be  treated  in  the 
Melladito  mill,  belonging  to  the  com- 
pany. 

About  40  tons  of  ore  daily  is  being 
treated  in  the  plant  belonging  to  the 
company  leasing  the  San  Cayetano 
mine,  which  is  located  in  the  La  Luz 
district. 

The  Pasadena  Mining  Co.,  in  a  cross- 
cut from  its  shaft,  at  the  1200  level, 
has  cut  a  vein,  said  to  be  the  San 
Juan  vein,  which  near  the  outcrop 
yielded  a  eood  deal  of  ore.  Nothing 
is  known  locally  of  the  value  of  the 
vein  thus  cut,  but  the  fact  that  the 
company  has  bought  a  new  hoist  would 
indicate  that  enough  has  been  found  to 
warrant  further  work  a"nd  expenditure 
of  more  money. 

\suncion  mine,  at  San  Nicolas 
de!  Monte,  is  being  worked  by  the  old 
system  of  "bvseones."  and  a  fair 
amount  of  ore  of  good  grade  is  being 
obtained. 


ARIZONA 

Old  Dominion  To  Stan  Furnace — U.  V. 
Extension    Resumes    Mining — Oat- 
man   Camp    Active 

Bv  James  h.  McCi  in  pock 

Phoenix — At  Tucson,  because  of  a 
settlement  outside  of  court,  the  suit  of 
I  M.  Farrell  against  the  Arizona  Cop- 
.  has  been  dismissed.  Farrell 
sought  about  $25,000  for  a  quantity  of 
iron  balls  and  liners  alleged  to  have 
ordered  of  him. 

Articles  of  incorporation  of  the 
Pilares  Extension  Mining  Co.,  a  $1,000,- 
000  corporation,  backed  by  Shelby 
McCaU  and  other  Douglas  mining  men, 
have  been  filed.  The  property  lies  near 
Nacozari,  Sonora. 

A  suit  has  been  instituted  here  by  the 
Amalgamated  Copper  Mines  Co.  against 
Gilmore  Goodland,  former  superintend- 
ent of  the  property,  for  return  of  tools 
valued  at  $5,000  and  of  $750  company 
funds.  The  corporation  has  settled  its 
claim  against  the  interests  that  are  pre- 
paring to  build  a  check  dam  on  its 
property,  for  protection  from  flood  of 
lands  near  the  western  edge  of  Phoenix. 

Globe — The  Old  Dominion  will  start 
one  furnace  soon  and  will  give  employ- 
ment to  700  men  in  mine  and  on  surface. 

Twenty  men  have  been  employed  by 
the  Van  Dyke  Copper  Co.  on  its  Miami 
property,  where  a  1,700-ft.  shaft  passed 
through  a  dipping  orebody  at  1,200  ft. 

J.  B.  Toomey,  of  Fort  Worth,  has  sold 
to  the  El  Capitan  Mines  Corporation 
all  machinery,  equipment  and  buildings 
on  the  El  Capitan  property  in  the  Pio- 
neer district,  for  a  stated  consideration 
t    s^7,000. 

Jerome — Mining  has  been  resumed 
with  a  small  force  at  the  United  Verde 
Extension.  A  reverberatory  was  started 
at  the  company's  Clemenceau  smelter 
Feb.  10.  United  Verde  has  started  a 
steam  shovel  on  its  pit  work  above 
Jerome. 


Kingman — The  last  few  months  has 
witnessed  a  marked  revival  in  mining 
activity  throughout  Mohave  County, 
the  most  important  new  undertaking 
being  the  transfer  and  financing  of  the 
McCracken  property.  This  group  in- 
cludes the  Signal,  Alta  and  Senator 
mines,  on  McCracken  Mountain  south- 
east of  Yucca  on  the  Santa  Fe.  They 
are  adjoining  claims  on  two  great  par- 
allel ledges.  About  Jan.  1  L.  D.  Adams 
took  over  this  property  from  Frank  A. 
Garbutt,  of  Los  Angeles.  Prior  to  the 
transfer  thorough  metallurgical  tests 
■n  made  and  the  new  operators 
are  moving  rapidly. 

Grading  for  the  mill  is  completed, 
forms  arc-  up,  and  concrete  is  being 
poured  for  mill  and  machinery  founda- 
tions. Complete  new  equipment  for 
mine,  mill  and  camp  has  been  purchased. 
This  will  amount  to  about  350  tons  of 
freight,  the  major  part  of  which  has 
already  arrived  at  Yucca. 

New  camp  buildings  were  bought  at 
the  coast  in  portable  form.  A  16  by 
70  ft.  modern  bunk  house  has  been  built. 


A  m  's>  house  and  family  houses  are'fol- 
lowing  rapidly.  The  domestic  water 
supply  is  three  miles  from  the  mines. 
Pumps,  pipe  line  and  tanks  have  been 
installed.  As  soon  as  the  compressor 
is  mounted,  deepening  of  the  present 
000-ft.  shaft  will  be  started,  for  the 
development  of  more  water  for  milling 
purposes. 

About  twenty  men  are  busy,  and  more 
will  be  put  on  as  accommodations  are 
completed.  Four  trucks  are  hauling 
eighteen  tons  of  freight  daily  from 
"i  ur>a.  forty  miles  distant. 

It  is  hoped  to  have  the  mill  produc- 
ing by  May.  Joseph  C.  Buchen  is  the 
engineer  in  charge  of  the  surface  con- 
struction. M.  A.  Keily  is  underground 
superintendent. 

Oatman — Oatman  is  extremely  active. 
At  the  Oatman  United  diamond  drills 
have  proved  the  existence  of  a  large 
body  of  excellent  milling  ore.  A  new 
deep  working  shaft  has  been  started. 

Leasers  at  the  Tom  Reed  have  opened 
up  a  new  body  of  rich  ore.  The  mill 
being  in  the  market  for  milling  ores,  a 
number  of  operators  have  started  work. 
The  United  American  can  now  dispose 
of  its  ore.  All  this  has  created  much 
interest  on  the  outside.  Trading  in  all 
Oatman  stocks  is  active,  with  a  num- 
ber of  soaring  quotations.  Claims  are 
changing  hands  as  in  the  old  days. 
Appearances  indicate  another  Oatman 
boom. 

White  Hills  now  has  about  thirty 
men  at  work.  All  supplies,  including 
fuel  oil,  are  trucked  from  Chloride. 
Sinking  of  the  Occidental  shaft  con- 
tinues, and  the  stamp  mill  is  almost 
ready. 

Chloride — The  Brunswick  has  re- 
sumed operation  and  the  Dardanelles 
expects  to  begin  the  installation  of  new 
equipment   this   month. 

Tucson — T.  N.  Stanton  and  W.  M. 
Macdonald  have  secured  from  the  Stein- 
feld  interests  and  the  Consolidated 
National  Bank  of  Tucson  an  option  to 
purchase  the  Eclipse  patented  claims 
in  the  Helvetia  district.  This  property 
will  be  worked  in  conjunction  with  their 
personal  holdings,  which  include  the 
famous    Narragansett    mines. 

Stanton  is  credited  with  opening  up 
the  orebodies  in  the  Pilares  mine,  at 
Nacozari,  Sonora.  He  was  later  super- 
intendent of  the  Greene-Cananea  and 
more  recently  general  superintendent 
of  the  Cia.  Estanifera  Llaugua  of 
Bolivia,  S.  A.,  the  world's  leading  tin 
mine.  He  visited  the  mine  recently  with 
William  B.  Gohring,  formerly  chief  of 
staff  of  the  Calumet  &  Arizona  inter- 
ests, who  expressed  himself  as  pleased 
with  the  property,  especially  the  ores 
of  the  sulphide  zone.  A  force  is  at 
work  repairing  buildings  and  overhaul- 
ing mechanical  equipment. 

Magma — The  Sacaton  Copper  Co.  has 
one  Star  drill  and  a  force  of  men  pros- 
pecting its  holdings  about  four  miles 
south  of  Magma  on  the  Arizona  Eastern. 
One  hole  has  already  been  completed  to 
a  depth  of  over  600  ft.  Drilling  is  being 
done  on  three  shifts. 
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CALIFORNl  \ 

Complalnl  Against  George  Graham  Rice 
Dismissed 

Salt   Lake  City — The  trial  of  i 

Graham  Rice  on  the  charge  of  selling 
stock  without  a  permit,  a  violation  of 
the  "Blue  sk>"  law  oJ  California,  was 
called  in  the  Oakland  police  court  on 
Jan.  80,  where  it  was  dismissed  for  in- 
sufficient evidence  and  because  of  the 
desire  of  the  complaining  witnesses 
no1  i"  carry  the  complaint  past  its 
initial  Btages.  The  complaint  was 
sworn  to  by  .1.  11.  Harrison  and  P. 
Wespiel  in  July,  1921,  in  Oakland.  In 
targes  it  was  alleged  that  Rice 
falsely  represented  to  them  that  thej 
could  recoup  their  losses  in  Broken  Hills 
mining  stock  by  purchasing  Bingham- 
Galena  stock. 

The  Pacific  Coast  Borax  Co.  is  re- 
ported  to  have  acquired  a  tract  of  land 
at  Wilmington,  Cal.,  upon  which  it  will 
begin  the  erection  of  a  borax  refinery 
on  May  1. 

Wheatland — A  carload  of  copper  ore 
is  being  shipped  from  Sheridan  daily 
to  the  Tacoma  smelter.  This  ore  is  part 
of  a  dump  which  consists  of  approxi- 
mately 70,000  tons  and  was  produced 
by  the  Dairy  mine.  The  mine  has  been 
abandoned  and  there  is  little  likelihood 
of  it  ever  being  reopened.  Present 
work  is  restricted  to  cleaning  up  this 
dump  which  was  held  to  await  more 
favorable  conditions  for  its  trans-ship- 
ment. 

Nevada  City — Local  reports  credit  the 
Kate  Hardy  mine,  at  Forest,  with  hav- 
ing high-grade  ore.  The  new  mill  is 
operating  steadily.  The  mine  is  re- 
ported to  be  under  bond.  Producing 
properties  in  the  contiguous  district  of 
Allegheny  are  the  Tightner,  the  Six- 
teen-to-One.  the  Twenty-to-One,  and 
the  Mugwump.  There  are  many  other 
smaller  properties,  and  the  district  is 
active. 

Sonora — There  is  promise  of  some 
activity  in  the  channel  mines  of  Table 
Mountain.  Options  have  been  secured 
by  M.  E.  Layne  upon  certain  properties 
there,  and  reports  indicate  that  drain- 
age and  further  work  are  to  be  under- 
taken. 

Boarding  and  bunk  houses  and  other 
necessary  equipment  have  been  erected 
at  the  Parole  mine,  and  development 
work  will  be  started  with  about  twenty 
men.  The  mine  is  three  miles  north 
of  Soulsbyville,  and  is  locally  owned  and 
is  under  bond  to  the  Parole  Mining  Co. 
The  Verdon  mine,  near  Stevens'  Bar, 
is  to  be  prospected  under  a  bond  given 
by  A.  G.  Mahan  and  associates,  of  Los 
Angeles. 

Randsburg — The  Kelly  mine  has  pro- 
duced better  than  $1,000,000  in  the  last 
year,  has  built  a  mill  and  flotation 
plant,  paid  its  stockholders  62Jc.  per 
share  on  a  capitalization  of  $1,250,000. 
and  has  a  surplus  or  working  capital  of 
$400,000.  It  is  making  a  regular  ship- 
ment of  ten  forty-ton  cars  of  ore  per 
week  that  averages  better  than  90  oz. 
of  silver  per  ton. 


\  I  \  IDA 

New  Ore  Discovered  in  Con.  Virginia- 
Tc  nopah  Companj    Examining   Or- 
leans   Hornsilver    Mini' 

By  Qui 

Virginia  City — A  discovery  with  pos- 
of  importance  has  been  made 

on  the  1,650  level  of  I  he  I  Ion  olidated 
mine  about  90  ft.  south  of  the 

old  bonanza  orebodie        >  ■ 

n    S    toot-wall    drift    cut    ' 

ait. Ij  a  few  foot  progress  had  been 

made.       North     and     south     drifts     have 

been  started,  and  the  ore  as  broken  is 
said  to  average  $60  per  ton.  The 
cut  is  to  be  continued  through  the  vein, 
about  300  ft.  wide  al  tins  point,  in  the 
hope  of  encountering  other  orebodies. 
Gross  production  of  the  Consolidated 
Virginia  mine  in  1921  was  $3:19,000,  and 
the  ore  averaged  $9.80  per  ton.  De- 
velopment totaled  5,000  ft.  for  1 1 

covered    by    the    report. 

Eureka — A  crosscut  has  been  started 
from  the  Catlin  shaft  of  the  Eureka 
Croesus  Mining  Co.  to  cut  the  ore  ex- 
posed on  the  800  level  of  the  Atlas 
shaft.  The  crosscut  will  also  develop 
the  orebody  on  which  a  winze  was  sunk 
in  1920  about  200  ft.  from  the  shaft. 
All  underground  work  at  the  Eureka 
Holly  and  Bullwhacker  mines  has  been 
temporarily  suspended.  The  Eureka 
Holly  plans  to  begin  remodeling  its  mill 
in  March. 

Battle  Mountain — The  main  drainage 
tunnel  of  the  Betty  O'Neal  mine  is  now 
in  1,250  ft.  from  the  portal,  leaving  650 
ft.  to  go  to  connect  to  the  300  level  of 
the  shaft.  The  last  200  ft.  has  been 
in  wet  and  heavy  ground,  which  delayed 
progress  materially.  The  ground  at 
present  is  firm  and  good  progress  should 
be  made.  Very  satisfactory  ore  devel- 
opments are  reported  from  Tunnel  No. 
4,  both  in  the  drift  and  raise,  and  on 
the  150  level  from  the  main  shaft. 
Plans  are  being  made  for  building  a  100- 
ton  concentrating  and  flotation  plant, 
the  plant  to  be  located  at  the  portal  of 
the  drainage  tunnel. 

Tonopah — Bullion  shipments  from  the 
Tonopah  mills,  representing  clean-up  of 
operations  for  the  first  fifteen  days  in 
January,  were  as  follows:  Tonopah  Bel- 
mont, '$88,310;  West  End,  $42,000; 
Tonopah  Extension,  $60,000,  and  Tono- 
pah Mining,  $50,000.  The  West  End 
reports  favorable  developments  in  low- 
grade  ore  from  the  800  and  960  levels. 
Mine  production  continues  normal,  or 
about  240  tons  per  day.  The  Halifax 
is  developing  the  Halifax  vein  from  the 
900  level,  a  raise  on  the  vein  to  the  south 
shows  a  full  face  of  ore  of  good  grade 
with  only  one  wall  in  sight. 

Hornsilver — In  the  Orleans  Hornsilver 
mine,  work  has  been  temporarily  sus- 
pended in  the  southeast  drift  on  the. 
700  level  and  a  winze  started  on  the 
vein  100  ft.  southeast  of  the  main  shaft. 
It  is  reported  that  the  engineers  of  the 
Tonopah  Mining  Co.,  under  direction  of 
the  general  manager,  W.  H.  Blackburn, 
are  making  a  detailed  examination  and 
sampling  of  the  mine. 


Wage    Reductions    Cause    Gold    Miners 
To   Work    lor  Themselves 

(.rants     Pass     R> 
i 
i ,    umpl  ion  of  gold  mining  in  Jo  i  phini 

11     p., i  i    of    the    nunc 

n   are  held   by   mil 
limited  mi  an       w  hili  wa 

i  er    woi ked    for    some,, 
i.ut     undei     pr<   enl     coi  d 

owners   of   mines   are    ret  liming    to   their 

p.  i  ties,  which  they  i 

al   a   profit.     'I  here   an    nov     19  active 
trict,    quartz    mines 
loading    by    two-thirds    over     | 

Normally     there     ii       

Grants  Pass  bans  $150,000  in  virgin 
gold  annually.  Placer  mining  n 
an  impetus  last  fall  and  up  to  the 
holidays  was  showing  up  well,  hut  since 
then  lack  of  normal  rainfall  will  re- 
duce the  season's  output.  Outside  min- 
ing   met nwng    to    this    region 

quietly    seeking    propertii 

The  Siskron  mine,  a  new  property, 
recentlj  shipped  a  $2,000  gold  brick 
from  twenty-five  tons  of  ore.  This 
mine  is  near  the  Boswell  and  is  equipped 
with   a   two-stamp   mill. 

The  East  Boswell  and  the  East  Bos- 
well Extension  group  are  being  re- 
opened with  a  small  crew.  Construc- 
tion  of   a   reduction   plant   under   way. 

W  \SHINOTON 
Addison    Copper    Levies    Assessment— 
Idaho-Montana  Tunnel   Near  Ob- 
jective 

Keller — The  Addison  Copper  Mining 
Co.  has  levied  a  5-mill  assessment.  The 
funds  will  be  used  on  development. 

Chewelah — Preliminary  reports  cover- 
ing operations  of  the  United  Silver-Cop- 
per Mining  Co.  during  1921  were  pre- 
sented at  the  recent  annual  meeting. 
With  a  small  crew  employed  through- 
out the  year,  and  no  effort  made  at  mill- 
ing, the  company  shipped  1,335  tons  of 
ore,  which  yielded  68,538  oz.  of  silver. 
253,781  lb.  of  copper,  and  some  gold, 
the  total  gross  value  being  $88,699,  and 
the  net,  $72,411.  General  operating  and 
other  expenses  left  a  net  profit  on  oper- 
ations of  $9,882.  Indebtedness  was  re- 
duced by  $8,000  and  is  now  $82,164, 
$64,500  of  which  is  in  bonds. 

The  Washington  Marble  Products 
Co.  recently  has  been  incorporated  by 
local  men  for  the  manufacture  of  ter- 
razzo  flooring  from  marble  deposits  of 
this  vicinity. 

Adair — The  deep  development  tunnel 
of  the  Idaho-Montana  Copper  Co.  is  now 
in  over  8,600  ft.  and  is  within  a  few- 
hundred  feet  of  its  objective,  a  point 
directly  underneath  the  greatest  depth 
attained  in  the  upper  workings  of  the 
mine.  The  driving  of  the  tunnel  will 
have  taken  six  years  when  the  objective 
is  reached. 

Colville  —  Peter    Ziehen    and    others 
are  asking  the  superior  court  for  fore- 
closure of  six  labor  liens  held  I      thi 
on  property  of  the  Liberty  Copper  Min- 
ing Co.,  at  Chewelah. 
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I  <>i  OB  \no 

I     I      I      Bean    Vpplications  To  Discon- 
tinue  Railroad   Buvlce 

From  Our  .m  ':.lVnf 

Dearer      \    bearing  upon  the  appli- 

■  >f   the   Silverton   railroad   com- 

■  abandon  and  dismantle 
extending  from   SQverton   to   the   Red 

Mountain    mining   district,    and    of    the 

Colorado  &  Southern  Railway  Co.  to 
and  dismantle  its  branch  line 
extending  from  Buena  Vista  to  Romley, 
in  Chaffee  County,  was  held  in  Denver 
Feb.  2,  3.  and  i.  before  P.  F.  Gault. 
examiner  for  the  Interstate  Commerce 
Commission. 

Application  was  made  to  the  Inter- 
state Commerce  Commission  for  per- 
to  abandon  these  lines  in 
October  of  last  year,  but  was 
by  the  Colorado  Utilities  Commission. 
which  claimed  jurisdiction,  particularly 
in  the  case  of  the  Silverton  line,  which 
it  is  claimed  is  wholly  an  interstate 
\  hearing  was  held  in  Washing- 
ton upon  the  question  of  jurisdiction, 
but  the  petition  of  the  Colorado  Com- 
mission was  denied  and  a  hearing  set 
for  Feb.  2  and  3  in  Denver. 

Complete  abandonment  at  this  time  is 
being  resisted  by  the  Colorado  Metal 
Mining  Association  and  the  Metal  Min- 
ing Board  on  the  ground  that  conditions 
in  the  mining  districts  are  abnormal  and 
that,  though  discontinuance  of  service 
may  be  justified,  complete  abandonment 
should  not  be  permitted  during  present 
unfavorable  economic  conditions,  and 
that  facilities  for  operation  should  be 
left  in  existence  awaiting  a  return  to 
normal  conditions. 

Ouray— Tile  Welch-Worland  Mines 
Syndicate  recently  made  its  second  pay- 
ment on  the  Wanakah  mine.  Mining 
has  continued  steadily  since  the  com 
pany  took  over  the  property  a  few 
months  ago,  and  the  mill  has  been 
operating  full  time.  Amalgamation  is 
being  used  with  success,  accomplishing 
a  great  improvement.  It  is  followed  by 
table  concentration  and  will  soon  be 
supplemented  by  oil  flotation.  A  small 
Marathon  mill  has  been  received.  It 
will  regrind  the  stamp  product,  giving 
feed  for  tables  and  flotation.  The  com- 
pany is  developing  the  mine  and  ex- 
pecting to  improve  its  milling  process. 

The  Hidden  Treasure  Mines  Co.  is 
curtailing  operations  greatly.  Shortage 
of  water  and  the  difficulty  of  transport- 
ing concentrates  and  supplies  over  the 
trail  to  Ouray  have  been  largely  re- 
sponsible. It  is  likely  that  this  will 
continue  until  spring.  A  small  mill  was 
erected  last  fall  and  has  been  in  opera- 
tion until  now.  Flotation  apparatus 
was  being  tried  out  at  the  time  of  shut- 
down and  was  expected  to  make  a 
decided  improvement,  as  the  ore  is  a 
heavy  lead-zinc  sulphide  carrying  con- 
siderable silver. 

Development  by  the  Whitecloud  M.  & 
on  the  Mona's  Queen,  though 
proceeding  slowly  by  hand,  is  continu- 
ing to  show  a  good  streak  of  silver-lead 
milling  ore.  The  company  expects  to 
lis  development  with  the  hope  of 
opening  a    large    enough    body   of   ore 


to  justify  the  erection  of  a  small  mill 
this   summer. 

The  mail  route  between  Silverton  and 
Ouray  was  re-established  as  far  as  the 
Barstow  mine,  beginning  Feb.  1.  This 
is  a  great  help  to  the  entire  Bed 
Mountain  and  Ironton  sections,  as  they 
have  been  practically  snowbound  all 
winter, 

A I  in  a  —  The  Lincoln  Consolidation 
Mining  Co.,  has  made  connections 
through  the  new  Hoosier  tunnel  with 
the  old  Russia  workings,  and  is  devel- 
oping a  recently  discovered  orebody, 
the  limits  of  which  have  not  been  es- 
tablished. Samples  taken  for  assay 
gave  0.1  oz.  gold  and  284.5  oz.  silver. 

The  Pulaski  Investment  M.  &  P.  Co. 
has  connections  with  the  electric  lines 
of  the  Colorado  Power  Co.  and  has  in- 
stalled an  air  compressor.  This  com- 
pany is  developing  a  mineralized  vein 
system  24  ft.  in  width,  assaying  from 
§4  to  $20  per  ton,  which  it  expects  to 
mill. 

The  Colorado-Alma  Mining  Co.  has 
been  organized  and  has  purchased  the 
Oxide  group  of  claims  on  Mosquito 
Range,  about  one  mile  northwest  of  the 
North  London  mine. 

The  Fanny  Barrett  property,  on 
Mount  Loveland,  one  of  the  old-time 
producers  of  high-grade  silver  ore,  has 
been  bonded  and  leased  to  Denver  in- 
terests, which  have  a  crew  of  men 
cleaning  up  and  retimbering  the  old 
workings. 

A  3-ft.  vein  of  quartz  was  cut  on  the 
Hard  To  Beat  recently,  assaying  1.80 
oz.  gold  and  8.80  oz.  silver.  This  is  the 
third  vein  found  in  addition  to  the 
high-grade  gold  vein  opened  in  Sep- 
tember, 1921. 

MONTANA 

Anaconda  Planning  Extensive  Ore  De- 
velopment— Barnes-King  Reports 

By  A.  B.  Keith 

Butte — The  Anaconda  Copper  Mining 
Co.  appears  to  be  considering  one  of 
the  most  extensive  ore  development  pro- 
grams in  its  history,  as  an  outgrowth  of 
the  company's  recent  deal  with  Ameri- 
can Brass.  The  Anaconda  has  a  large 
area  of  undeveloped  territory  in  the 
Butte  district,  well  traversed  by  fissures, 
which  show  a  silver-lead-zinc  character 
near  the  surface.  In  view  of  some  deep 
developments  in  the  northwestern  part 
of  the  district  in  the  last  year  it  would 
not  be  surprising  to  find  copper  ore 
here,  particularly  below  the  2,000  level. 

Probably  the  next  step  of  importance 
h  which  the  Anaconda  will  engage  will 
be  I  hat  of  manufacturing  brass  at  Great 
Falls,  where  it  has  a  copper  refinery 
and  an  electrolytic  zinc  plant. 

Davis-Daly  is  reported  unofficially  to 
have  been  offered  by  East  Butte  a  $5 
smelting  rate  on  first-class  copper  ore. 

The  Barnes-King  Development  Co. 
reported  its  bullion  output  for  Decem- 
ber at  $39,322.79,  with  the  Shannon 
mine  only  showing  any  tonnage,*  from 
which  3,294  tons  was  mined  averaging 
in  value  $11.79  per  ton.  A  winze  has 
been  started  from  the  lowest  level  of  the 
Shannon,  the  600  level. 


UTAH 

Silver  King  Coalition  at  Park  City 

Opening  New  Ore 

From  Our  Special  Correspondent 

Park  City — Shipments  for  the  week 
ended  Jan.  27  totaled  2,049  tons,  as 
compared  to  2,024  tons  the  week  pre- 
ceding. Shippers  were:  Silver  King 
Coalition,  816  tons;  Judge  companies, 
798;   Ontario,  435. 

New  ore  developments  are  being  made 
by  the  Silver  King  Coalition  in  opening 
up  the  O'Brien  fissure  system,  which 
is  an  ore  channel  parallel  to  the 
original  Silver  King  oreshoot  north 
of  it,  and  in  opening  and  further  de- 
veloping the  M.  L.  M.  territory  in 
the  western  part  of  the  property, 
parallel  to  what  was  known  as  the 
American  series  of  stopes.  The  O'Brien 
channel  is  being  developed  from  the 
1,100  level,  and  new  ore  has  been 
opened  several  hundred  feet  in  advance 
of  the  area,  which  is  furnishing  the 
present  production.  The  stopes  are 
equal  in  size  to  those  of  the  old  Silver 
King  channel  and  the  ore  is  of  the 
same  grade,  running  especially  well  in 
silver.  Some  of  the  better  ore  recently 
opened  carries  as  high  as  105  oz.  silver 
and  around  27  per  cent  lead,  in  addi- 
tion to  gold  and  copper.  A  drift  is 
being  driven  on  the  1,300  level  to  de- 
velop the  ground  below  the  old  Cres- 
cent stopes,  where  the  only  develop- 
ment heretofore  has  been  in  the 
Thaynes  or  upper  limestone  formation. 
The  new  drift  has  crosscut  fissures  in 
the  underlying  quartzite  carrying  ore 
with  an  unusually  high  gold  content. 
Raises  will  be  driven  on  the  fissures 
to  develop  the  Park  City  limestone 
above  the  quartzite,  the  former  being 
the  main  ore-bearing  horizon  in  this 
camp. 

The  new  mill  is  nearing  completion. 
The  crushing  section  is  being  limbered 
up,  and  the  tables  and  jigs  will  be  in 
operation  soon.  A  large  amount  of 
second-class  ore  has  been  stored  in  the 
mill  since  the  old  mill  burned  on 
Jan.  27,  1921.  The  new  mill  will  have 
a  capacity  of  450  tons  a  day,  and  will 
be  in  operation  in  February. 

Eureka — Ore  shipments  from  the 
Tintic  district  for  the  week  ended  Jan. 
27  totaled  141  cars,  as  compared  with 
145  cars  the  week  preceding.  Shippers 
were:  Tintic  Standard,  59;  Chief  Con- 
solidated, 35;  Eagle  &  Blue  Bell,  11; 
Victoria,  8;  Colorado,  6;  Iron  Blossom, 
6;  Swansea,  4;  Bullion  Beck,  3;  Cen- 
tennial-Eureka,  3;  Dragon,  3;  Gemeni, 
2;  Grand  Central,  1;  Shipments  from 
the  Grand  Central  were  held  back  by 
tramway  repairs. 

WASHINGTON 

Magnesite    Company    at    Chewelah 
Working  Twenty  Men 

Valley — A  resumption  of  operations 
on  a  small  scale  by  the  American 
Minerals  Production  Co.  has  been  an- 
nounced by  Howard  F.  Wierum.  It 
is  believed  about  twenty  men  will  be 
employed  in  the  quarries  and  in  other 
operations  incidental  to  magnesite 
production    for   the    present. 
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MICHIGAN 

The    Copper    Country 

C.  &  H.  Preparing  To  Kesume  in  Seven 
Conglomerate    Shafts — Mayflow  rrV 

Showing  Encouraging 

By  M.  W.  Youngs 
Houghton — Seven  Calumet  &  Hecla 
conglomerate  shafts  are  being  put  in 
condition  for  resumption  of  production. 
There  is  much  work  to  be  done,  as  the 
ground  in  the  lower  workings  has  badly 
crushed  in  places.  Good  progress  is 
being  made  in  the  cleaning-up  process, 
and  the  rock  being  taken  out  is  being 
stocked  at  the  mine,  to  be  shipped  later 
to  the  mills.  The  removal  of  rock, 
straightening  out  of  the  skipways,  re- 
timbering,  and  shaft  repairs  will  keep 
several  hundred  men  busy  for  some 
time.  Repairs  in  the  Calumet  &  Hecla 
mills  have  not  yet  been  started.  It  is 
expected,  however,  this  work  will  be 
given  attention  soon. 

A  number  of  former  Copper  Country 
residents,  in  many  instances  accom- 
panied by  their  families,  are  returning 
from  the  industrial  districts  of  Michi- 
gan and  Wisconsin,  where  they  went 
during  the  last  year  in  the  hope  of 
improving  their  lot.  Announcement 
that  the  Calumet  &  Hecla  mines  would 
resume  production  about  April  1  is  the 
magnet  that  has  brought  these  people 
back,  but  their  return  has  been  accel- 
erated by  the  fact  that  industrial  condi- 
tions in  the  manufacturing  towns  are  in 
many  districts  far  from  normal.  Re- 
turn of  former  workmen  will  be  of  great 
assistance  to  the  mining  companies 
which  will  have  to  rebuild  their  organi- 
zations. 

New  Arcadian,  which  recently  reached 
a  depth  of  1,100  ft.  in  its  New  Baltic 
shaft,  is  now  drifting  north  and  south. 
The  north  drift  is  in  the  vein,  in  good 
milling    ground.      This    drift    will     be 
pushed  a  reasonable  distance  to  prove 
up  the  lode  on  that  side  of  the  shaft. 
All  efforts  will  then  be  centered  on  the 
south  side  of  the  shaft,  where  the  drift 
will  be  pushed  toward  the  New  Arcadian 
shaft.     The  south  opening  is  not  yet  in 
the  lode,  but  contact  is  believed  to  be 
near.    Work  is  being  pushed  in  the  drift 
south  from  the  942  level,  which  has  now 
reached  a  length   of  900  ft.     No  more 
faulting  is  in  evidence,  and  the  ground 
is  well  mineralized.     The  management 
is  much  encouraged  with  developments. 
It  is  expected  Seneca  will  be  in  readi- 
ness to  resume  sinking  in  Gratiot  No.  2 
shaft  late  in  the  spring.     Work  on  the 
power  plant  and  the  building  to  house 
the  new  hoist  will  be  started  soon,  and 
rails  will  b?  laid  to  the  shaft  as  soon 
as  the  snow  is  off  the  ground.     Work 
of  repairing    the    shaft    is    proceeding, 
and  good  progress  is  being  made.    Con- 
crete   for    the    shaft    collar    has    been 
poured,  and  the  shaft  has  been  cleaned 
out  and  retimbered    to   below   the   6th 
level.    The  shaft  will  be  sunk  to  a  depth 
corresponding  with  the  3d  level  of  the 
Seneca  shaft.     Connection  between  the 
shafts  will  be  made  and   the   3d  level 
drift  from  Seneca  is  now  well  toward 
Gratiot   property.      The    several    drifts 


in  the  Seneca  end  of  the  mine  continue 
in  good  milling  ground. 
Mayflower's    showing    m    the    north 
rom    the    1,460    level    coi 
encouraging.    The  vein  is  well  mineral- 
ized, and  there  are  do  signs  of  faulting. 
The   work   to  date   in   this  drift   tends 
strongly  to  confirm   the  belief   that  the 
disturbed  area  encountered  in  the  lower 
level  is  centered  below  the  1,450 
openings,      Mayflower   is    steadily    col- 
lecting data  which  will  aid  it  materially 
in  future  development  work,  inasmuch 

as    tin-    information    will   determine    the 
faulted  areas  with  a  positive  degree  of 
eness. 

JOPLLN-MIAM1   DISTRICT 
Missouri-Kansas-Oklahoma 

Crescent      Mine     and      Mill     Sold — Pro- 

ducers-Hopkina      Property      Changes 

Hands— Big  Klk  Officers  Re-elected 

By  P.  R.  Coidren 

Joplin — Announcement  has  been  made 
of  the  sale  to  Oklahoma  interests  of  the 
Crescent  mine  and  500-ton  mill,  situated 
in  Kansas  about  six  miles  west  of 
Baxter  Springs.  The  purchasers  are 
represented  by  L.  P.  Crose,  of  Carnegie, 
Okla.  The  mine  was  developed  and 
the  mill  built  about  four  years  ago, 
but  was  completed  only  a  short  time 
before  zinc  ore  prices  started  down- 
ward. The  property  has  never  been  a 
steady  or  large  producer.  The  original 
owners  were  forced  to  turn  it  over  to 
the  Joplin  company  that  had  fitted  out 
the  plant  and  to  the  mill  builder,  J.  T. 
Chapman,  of  Baxter,  who  were  the 
sellers  in  the  recent  transfer.  James 
Morgan,  a  mine  operator  of  Duenweg, 
Mo.,  is  to  be  manager.  The  plant  is 
to  be  started  soon. 

The  Producers-Hopkins  mine,  near 
Picher,  was  sold  at  sheriff's  sale  at 
Miami  on  Jan.  31  for  $12,500. 

Officers  of  the  Big  Elk  Mining  Co. 
were  re-elected  at  an  annual  meeting 
of  directors  held  at  Miami  on  Jan.  28. 
J.  T.  Whaley,  of  Oklahoma  City,  is 
president  adn  J.  R.  Simpson,  of  Miami, 
secretary.  The  mine  was  one  of  the 
steady  producers  in  the  Tri-State  field 
during  1921  and  one  of  the  few  to  show 
a  fair  profit.  A  dividend  was  declared 
at  the  annual  meeting. 

On  the  theory  that  the  gross-produc- 
tion tax,  which  has  been  the  basis  of 
taxation  on  which  owners  of  zinc  and 
lead  mines  in  the  Oklahoma  district, 
have  paid  thousands  of  dollars  in  state 
taxes  assessed  on  ore  in  bins,  is  a 
property  tax,  county  officials  of  Ottawa 
County  believe  that  the  recent  decision 
of  the  U.  S.  Supreme  Court,  holding 
the  taxation  of  incomes  derived  solely 
from  oil  and  gas  leases  on  Indian  lands 
invalid,  will  invalidate  the  Oklahoma 
law  and  relieve  the  zinc  producers  of 
the  tax. 

It  has  already  been  held  at  Wash- 
ington that  the  exemption  to  oil  and 
eas  Indian  lands  applies  with  equal 
force  to  mineral  land  in  the  Suprem° 
Court's  decision,  and  therefore  it  would 
seem  to  apply  to  the  zinc  lands  of  the 
Quapaw  Indians  in  Ottawa  County. 
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Indicated   Iron-Ore  Output    in  January 
800,000  ions     Pocahontas  Graphite 

Plant     Resumes —  One    Mill    of 

Quenelda  Co.  To  Be  Started 
By  George  HOntington  Clark 

Birmingham      Iron     making     in    Ala- 
bama at   the   close   of   January    main- 
tains the    low  bul  steadj  progi  i 
deuced  in  the  closing   month     of   1921, 

With      possibly     some      small      ini 
Loral  consumers  have  been  steadily   in- 
creasing their  melt,  taking  mon 
a  fourth  of  the  probable  make  for  the 
month,    which    will    run    in    excess    of 
115,000  tons. 

The  amount  of  contributory  ore 
raised  is  not  ascertainable,  but  the 
January  make  of  iron,  if  the  ore  was 
altogether  mined,  and  none  taken  from 
stock,  would  represent  a  probable  mine 
output   in  excess  of  300,000  tons. 

The  business  of  the  district  is  now- 
believed  to  be  on  a  120,000-ton  basis, 
and  four  or  five  additional  blast  fur- 
naces are  in  condition  for  almost  im- 
mediate resumption.  A  small  increase 
in  market  demands  will  bring  about  the 
lighting  of  these  idle  stacks.  It  is 
hardly  possible  for  pig-iron  prices  to 
show  further  decline,  as  the  cost  mark 
has  been  approximated. 

At  least  two  groups  of  Alabama  iron- 
making  properties  are  still  persistently- 
spoken  of  as  likely  to  be  included  in 
proposed  new  steel  mergers — namely', 
those  of  the  Republic  Iron  &  Steel  and 
of  the  Gulf  States  Steel  companies. 

Announcement   has    been    made  that 
the  Great  Southern  Steel  Co.,  recently 
incorporated,  and  capitalized   at  $105,- 
000,000.  intends  to  develop  the  100,000 
acres   of  mineral  property  acquired   ir 
Alabama,    and    will    spend    $10,000,0 
en   them.     Two   blast    furnaces   ar 
mill   for  the  manufacture   of   fin 
steel  products  are  included  in  the 
Resumption     of     operation     is 
nounced   at   the  graphite   plant  of  th« 
Pocahontas  Graphite  Co.,  situated  near 
Ashland,    in    Clay    County.      It    is    re- 
ported  that   after   some   improvements 
on  the  property  have  been  completed, 
at  least  one  of  the  plants  of  the  Quen- 
elda Graphite  Corporation  will  also  be 
started  again. 

Also,  as  soon  as  conditions  will  admit, 
it  is  indicated  that  building  of  the 
$3,000,000  cement  plant  at  Village 
Creek  will   be  started. 

Now  that  the  Ford  proposition  re- 
garding the  Muscle  Shoals  project  has 
become  a  matter  solely  dependent  on 
favorable  Congressional  action,  a  whole 
train  of  new  mining  developments 
awaits  the  final  outcome  of  this  matter. 

Wallaroo  &  Moonta  Decides 
To  Keep  Running 


Adelaide.  Feb.  3  —  The  Wallaroo  & 
Moonta  Mining  &  Smelting  Co.,  of 
South  Australia,  announces  that  it  will 
reopen  its  mines  Crecently  shut  down), 
the  men  having  accepted  a  reduction  in 
wages. 
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The  Situation  at  the  Mines  in  January 

Copper  Companies  Resuming— Wages  Drop  in  Utah,  Porcupine,  and  Butte — Ore  Freight 

Kates  Studied;  Some  Relief  Appears  To  Be  Assured — Activity  Increasing 

in  Joplin-Miami  District — Zinc  Mining  in  Wisconsin  Quiet 


COPPEB  PRODUCERS  turned  the  corner  in  January 
as  regards  operations.  The  resumption  of  work  at 
Bun  da  and  others  was  speedily  followed 

et    &    11. via   was   preparing   to  resume. 

Other  announcements  ensued:  Phelps  Dodge,  Calumet  & 
Arizona,  Old  Dominion  and  Iron  Tap  were  about  to  start; 
Inspiration  taking  on  men  and  Cananea  getting  things  in 
condition;  U.  V.  Extension  was  mining  ore,  and  United 
Verde  ready.  Indications  were  that  early  spring  would  see 
all  producers  working.  Elsewhere,  the  copper  situation  was 
little  changed:  The  darkling  porphyries  remained  idle; 
Miami  and  New  Cornelia  produced  as  usual,  the  latter 
much  curtailed;  Kngels,  in  California,  and  Granby,  at 
Anyox.  continued  busy.  The  hitter's  smelter  and  that  at 
Miami  were  the  only  Western  copper  plants  in  operation. 

Northern  Michigan  smelters,  with  ten  to  eleven  furnaces 
in  blast,  had  a  production  of  refined  copper  about  40  per  cent 
of  normal.  In  Tennessee,  the  Ducktown  S.  C.  &  I.  Co.  ran 
at  capacity  and  Tennessee  Copper  produced  about  556,000  lb. 
of  copper,  against  8,031,322  for  L921. 

Aside  from  copper  camps,  the  general  situation  showed 
little  change  from  December.  Demand  for  skilled  labor 
naturally  increased  where  operations  were  resumed  or  re- 
sumption was  anticipated,  this  relieving  the  unemployment 
situation  to  some  extent  in  Montana  and  northern  Michigan. 
Unemployment  was  still  acute  on  the  Lake  Superior  ranges. 

Wages  continued  their  downward  trend,  dropping  at 
Butte,  in  various  Utah  camps,  and  at  Porcupine,  Ont. 
Operators  in  Colorado  announced  a  cut  effective  in  March. 

Lower  freight  rates  on  bullion  from  Washington,  Idaho, 
and  Montana  smelters  were  established.  Likewise,  a  more 
favorable  schedule  on  ores  from  Pioche  to  the  Salt  Lake 
Valley  was  announced.  Hearings  on  the  matter  of  lower 
rates  on  ore  were  begun  by  the  Interstate  Commerce  Com- 
mission.    The   smelting   situation    remained    unchanged. 

Gold  mining  in  the  Black  Hills  of  South  Dakota  continued 
on  a  par  with  the  two  months  preceding.  Homestake's 
tonnage  was  140,000,  valued  at  $5,000,000.  Trojan's  out- 
put was  6,700  tons,  yielding  $30,000  in  bullion.  These 
were  the  only  gold  producers,  against  twelve  four  years 
ago.  Both  ran  at  capacity.  A  few  small  properties  were 
active  in  development. 

In  Colorado  there  was  a  noticeable  revival  of  interest 
in  mining,  and  announcement  was  made  that  several  large 
properties  would  resume  in  San  Juan,  Saguache,  Clear 
Creek  counties,  and  elsewhere.  Fifteen  hundred  more  men 
were  employed  in  metal  mines  than  a  year  ago.  A  50-cent 
^ut,  effective  March  1  in  all  districts  save  Cripple 
.  was  announced. 

Activity  at  smaller  properties  continued  to  increase  in 
California.  Grass  Valley  kept  up  its  stride,  and  gold  mining 
improved  at  Plymouth,  Sutter  Creek,  Jackson  and  Carson 
Hill,  on  the  Mother  Lode,  with  the  outlook  for  1922  bright. 
Northern  California  remained  quiet  except  in  alluvial 
mining.  Silver  mining  retained  its  pace  at  Randsburg. 
Gold  dredging  progressed  at  its  usual  rate. 

Mining  was  unchanged  in  Nevada.  Deep  snows  inter- 
fered with  operations  in  remote  districts.  Tonopah's  out- 
put dropped  slightly  to  about  $550,000.  Royston  and  Horn- 
silver,  both  new  camps,  were  active.    Virginia  City  was  busy. 

Shipment-  somewhat    in     Utah    in    January. 

Park  City's  output  was  normal,  about  900  miners  working. 
Bingham  produced  about  15,500  tons  of  milling  lead  ores 
and  fluxing  iron  ores  as  in  December.  Tintic's  output  was 
almost  normal,  with  27,455  tons,  against  35,577  the  month 
before.  Prevailing  conditions  permitted  shipment  of  better- 
grade  silver  ores  only  for  the  most  part.  About  130  oper- 
ators were  working,  or  about  60  per  cent  of  the  number  in 
1913  it  was  estimated.  Midvale  ran  three  furnaces  on  lead 
and  one  furnace  on  matte;  Murray  three  on  lead;  and  Gar- 


field t  normally  copper)  two  reverberatories  and  one  blast 
furnace,  chiefly  on  siliceous  silver  ores.  Possible  resump- 
tion by  the  International  smelter,  at  Tooele,  was  rumored. 
Utah's  lead  production  was  about  a  quarter  less  than  nor- 
mal, owing  to  the  low  price  and  high  costs.  Wages  fell 
to  $3.75,  Park  City  excepted.  This  is  the  normal'  pre-war 
level.  Smelter  wage  scales  fell  25c.  to  50c.  a  shift.  A  sur- 
plus of  labor  existed. 

In  the  Pacific  Northwest,  cold  weather  interfered  some- 
what with  operations.  In  the  Coeur  d'Alenes,  the  Bunker 
Hill  &  Sullivan,  the  Morning,  and  the  Hecla  produced  about 
15,000  tons  of  lead-zinc  ore  and  concentrates  as  in  Decern-' 
ber,  these  being  the  only  producers.  The  labor  situation 
was  unchanged,  with  enough  men  for  all  demands  about 
2,500  being  employed.  Success  of  the  Bunker  Hill  and 
Hecla  in  the  litigation  brought  by  the  Day-Smith  interests 
insured  the  carrying  out  of  the  important  Star  enterprise. 
In  British  Columbia,  the  new  Silversmith  mill  was  started. 
The  Trail  smelter  handled  a  normal  tonnage,  Tacoma  ran 
curtailed  and  Northport  remained  shut  down. 

In  Joplin-Miami  district,  a  number  of  lead-zinc  mines 
resumed,  including  some  in  the  Picher  section;  also  the 
Oronogo  Circle.  The  Kanok  Metal  Co.  prepared  for  work 
near  Crestline,  Kan.  At  the  end  of  January  about  eighty 
mills  were  working,  ten  of  these  on  part  time,  compared 
with  about  fifty-four  months  ago  and  sixty-five  or  seventy 
in  November.  About  4,000  miners  were  employed,  against 
2  000  two  months  ago.  Shipments  totaled  28,432  tons  of 
blende  (29,598  in  January,  1921)  and  6,651  tons  of  lead 
ore,  against  4,777  a  year  ago. 

In  the  Wisconsin  zinc-lead  district,  five  producers  and 
four  mills  were  active.  One  roastei,  one  acid  plant,  and 
one  oxide  plant  operated,  and  four  roasters  and  one  acid 
plant  were  idle.  In  1919,  forty-two  mills  and  five  roasters 
worked.  The  month's  total  output  varied  little  from  the 
average  for  the  second  half  of  1921,  being  2  500  tons  crude 
blende  concentrates  (2,740  shipped),  1,000  of  roasted  blende 
(1,403  shipped),  and  250  tons  of  lead  ore  (273  shipped). 
The  output  of  crude  blende  concentrates  given  was  only 
19  per  cent  of  the  district's  monthly  average  for  ten  years 
previous  to  1921.  The  stock  in  bins  was  equivalent  to 
25,000  tons  of  roasted  ore. 

Operations  in  the  southeast  Missouri  lead  district  con- 
tinued at  about  two-thirds  capacity,  wages  being  about  30 
per  cent  above  the  pre-war  normal.  Zinc  operations  in 
the  Mascot  district,  Tennessee,  remained  much  curtailed, 
the  output  going  entirely  into  oxide. 

Iron  mining  in  the  Lake  Superior  region  proceeded  at 
about  25  per  cent  of  normal  the  number  employed  having 
been  increased  somewhat  to  relieve  distress.  Several  small 
mines  resumed  on  single  shift.  No  ore  sales  were  made, 
and  contract  prices  remained  uncertain.  Wages  in  general 
were  reduced.  Fight  on  the  tonnage  and  occupational 
taxes  began  in  Minnesota. 

Iron-making  in  Alabama  increased  somewhat  to  over 
115,000  tons  (estimated),  indicating  an  ore  production  of 
over  300,000  tons.  Four  or  five  additional  furnaces  were 
ready.  The  recent  slow  but  steady  improvement  continued. 
One  graphite  plant  resumed. 

In  Ontario,  the  Sudbury  district  remained  dead  save  for 
Mond's  limited  output.  More  nickel  was  sold,  however. 
Cobalt  maintained  its  production.  Nipissing  shipped  403,- 
000  oz.  silver  to  China,  a  record  for  the  camp.  Kirkland 
made  a  record  output,  Teck  Hughes'  heads  running  $20 
and  Lake  Shore  recovering  $35  per  ton.  Porcupine's  output 
broke  the  record.  Mines  at  Porcupine  cut  wages  50c.  but 
Kirkland  retained  its  scale.  The  number  of  employed  in- 
creased slightly,  there  being,  however,  still  considerable 
unemployment.  A  gold  rush  to  Elbow  Lake  in  Manitoba 
is  in  progress. 
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The  Market  Report 


Daily  Prices  of  Metals 

Copper,  N.  Y., 
net  refii 
i  lleoti  olyl  io 

13  25 

Tin 

Lead 

/.IIM- 

Feb. 

99  Per  Cent 

N.  Y. 

St.  L. 

St.  L. 

2 

30.875 

31.75 

4.70 

4  375@4.40 

4  45@4  50 

i 

13   20 

30  625 

31   50 

i    0 

I   I75<§  t  4o 

4    !-"(./  t    =n 

4 

13  20 

(0  625 

'1  625 

I   J75<§  I   W 

4    15(5  4    50 

6 

13   1J5 

30.625 

31.75 

i   15 

, 

13.125 

30.875 

SJ   875 

i  70 

i  r- 

8 

13.00 

31.00 

1 

4  50 

•Tlit's.'  prices  correspond  i"  the  following     i  i    copper  deliv. 

!.:  50c      I  eb    3  and  l.  13.45c  .   Feb.  G    ind    i    I  18.26c. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  hasis  o£  New  York,  cash,  except  where  St.  Louis 
is  the  normal   basing  point,   or  as  otherwise  noted.      All   pric  nts  per  pound. 

Copper  is  commonly  sold  "delivered,"  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  Is  quoted  on  the 
basis  of  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin. 

London 


Copper 

Tin 

Lead 

Zinc 

Feb. 

Standard 

Electro- 
lytio 

Spot 

3M 

Spot 

3M 

Spot 

3M 

Spot 

3M 

2 

3 

4 

6 

7  ■ 

8 

62f 
61f 

<,\\ 
61j 
61$ 

63! 
62J 

62| 
62! 
62! 

69 
69 

68' 
68 
67 

156 
154 

154} 

155? 
157} 

157J 
155! 

156! 
157| 

159 

21f 
21* 

20! 

21J 

21} 

214 

21} 

20} 
21! 
2U 

24i 
24} 

24' 
24! 
2V, 

25 
241 

24! 

25 

25} 

The  above  table  gives  the  closing  quotations  on  the  London   Metal  Exchange, 
prices  in  pounds  sterling  per  ton  of  2,240  lb. 


Silver  and  Sterling  Exchange 

Sterling 
Exchange 
"Checks" 

Silver 

Feb. 

~6~ 
7 
8 

Sterling 
Exchange 
"Checks" 

Silver 

leb. 

'xewYork 

Domestic 

Origin 

New  York 
Foreign 
Origin 

London 

35! 
34! 

New  York 

Domestic 

Origin 

New  York 
Foreign 
Origin 

London 

2  429} 

3  4291 

4  432} 

99! 
99! 
99! 

66i 
66! 
66i 

431| 
433} 
435J 

99! 
99! 
99! 

66 

34! 
341 
34! 

Xew  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  in  cents  per 
troy  ounce  of  bar  silver,  999  fine.  London  quotations  are  in  pence  per  troy  ounce  of 
sterling  silver.  925  fine.  Sterling  quotations  represent  the  demand  market  in  the  forenoon. 
Cables  command  one-half  cent  premium. 


Metal  Markets 

New  York,  Feb.  8,  1922 

The  decline  in  copper  has  been  the 
feature  of  the  week's  market  activities. 
Lead  remains  steady,  zinc  shows  but 
little  change,  and  tin  has  come  up  in 
price,  owing  to  the  advance  in  London. 
Among  the  precious  meta's,  platinum 
has  dropped  from  the  spectacular  high 
reached  a  week  ago.  Transatlantic 
freights  to  Hamburg,  Bremen,  and 
Liverpool  are  $4  per  long  ton,  to  Havre, 
$5;  to  Rotterdam  and  Antwerp,  $3.50; 
and  trans-Pacific  rates  to  Hongkong 
and  Kobe  are  $5.  A  wide  difference 
between  rates  to  the  United  Kingdom 
and  the  Continent,  as  under  the  old  con- 
ference arrangements,  no  longer  exists. 


Copper 

Domestic  business  has  been  small  and 
so  has  export  trade,  and  the  decline 
which  was  in  progress  last  week  has 
not  been  arrested.  Consumers  have 
not  been  tempted  by  the  low  prices, 
although  today  an  inquiry  for  a  1,000- 
ton  lot  was  made.  Copper  was  so'd 
during  the  week  as  low  as  13.00c.  re- 
finery, but  the  large  bulk  of  the  busi- 
ness was  transacted  at  a  higher  level. 
As  usual,  intending  purchasers  have 
been  reluctant  to  enter  a  declining  mar- 
ket. The  larger  producers  have  been 
keeping  out  of  the  market,  but  an  occa- 
sional sale  has  been  made  to  customers 
at  13.50c.  delivered.  On  the  other  hand, 
a  few  producers  have  been  active  in 
meeting    any    business    that    developed 


during    the    wi  ek,      l  ru    di    ;  m 
1 1  lie, i,  d  parti 

in,    i"    the 
on  of  expoi i  trade,  and  to  tie   ,, 

'•|'|||i|ii|"'  of  copj lining   •• 

copper   companies.     The 

Copper    Expoi 

small,  when  as  those  of  oul   id< 

lore    active,    netting 
about   the    same   ae    domi 
The  strike   iii   Germany,  which   is  now 

reported     terminated,     lias     undoubtedl; 
held  up  buying  from  that  quarter. 

Aluminum  producers  and  manufai 
turers  are  reported  to  lie  active  in  com- 
peting with  the  copper-wire  manufac- 
ture) .  which  is  natural,  considering  the 
relative  difference  in  price  of  only  about 
4c.  between  the  two  metals. 

The  London  market  has  dropped 
three  pounds  sterling  since  Feb.  I,  and 
although  the  decline  has  been  partly 
compensated  by  the  sharp  advances  in 
sterling  exchange,  movements  in  both 
markets  have  closely  paralleled  each 
other. 

Lead 

The  official  contract  price  of  the 
American  Smelting  &  Refining  Co.  con- 
tinues at  4.70c.  which  is  the  level  at 
which  the  metal  is  also  available  from 
other  interests.  Little  change  is  to  be 
noted  in  the  market.  Sales  have  been 
well  diversified,  lead  going  to  pipe 
manufacturers,  electrical-goods  manu- 
facturers, storage-battery  companies. 
and  others.  Production  and  consump- 
tion seem  to  be  nicely  balanced,  so  that 
trading  has  had  but  small  effect  on 
prices  for  many  weeks.  Lead  was  sold 
in  St.  Louis  at  both  the  4.375c  and  the 
4.40c.  level.  Although  some  lead  is  be- 
ing held  at  4.40c,  today  it  can  still  be 
obtained  at  concessions.  The  market 
has  been  remarkably  stable  for  many 
weeks,  in  strong  contrast  to  the  be- 
havior of  other  metals,  a  stability  that 
has  worked  to  the  advantage  of  both 
producer  and  consumer. 

Zinc 

The  market,  judging  from  last  week's 
trading  and  the  sentiment  among  pro- 
ducers, has  apparently  reached  its  low 
on  the  present  swing.  Galvanizers  are 
reported  to  be  taking  a  slightly  greater 
interest  in  the  market,  but  their  opera- 
tions have  had  no  effect  on  prices.  The 
metal  is  generally  offered  at  4.50c.  in 
the  Middle  West  today.  The  decline  in 
the  American  markets  and  the  higher 
prices  in  London  once  more  create  an 
interest  in  the  probability  of  exporting 
zinc,  but  it  seems  that  the  London  mar- 
ket is  watching  that  in  New  York  as 
closely  as  London  movements  are  ob- 
served here.  At  the  critical  moment, 
the  spread  between  the  two  markets 
narrows  to  such  an  extent  that  exports 
are  not  feasible.  High-grade  zinc  has 
been   sold   in   good   volume   during   the 
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the  price  prevailing  tor  many 
■ . .  with  freight  allowed.  Several 
ducere  have  boon  entirely  out 
of  tho  market  at  its  present  Level. 

Tin 
Tho  market  has  been  exceedingly  dull 
for  most  dealers,  although  buyii 
expected  to  be  stimulated  by  the  rise  in 
London.  Consumers  seem  to  be  well 
supplied  and  still  uninterested,  although 
reports  have  come  to  hand  of  improve- 
ment in  the  tin-plate  trade. 

-    tm    for    forward    delivery    is 
quoted    as    follows:       Feb.    2,    31c;    3d, 

Sic;     4th.    31c;     6th,    31.12oc  ;     7th, 
8th,  31.875c. 
Arrivals  of  tin.  in  long  tons:    Fob.  1. 

Havre.  50;  2d,  Straits.  300;  4th.  London, 

6th,    Liverpool,    10; 

7th,  London,  25. 

Gold 
Gold  in  London:     Feb.   2d,  9 

.    6th,   95s.   5d.;    7th,   95s.; 

Foreign  Exchange 
Sterling  has  continued  to  show  unex- 
strength.      Various    cau 
I,   among   them   the  contraction 
of    British   imports,  the   presence   of   a 
short   interest   in   the  market,  and  the 
improved        international         sentiment 
brought   about   by   the    successful    out- 
come   of    the    Washington    conference. 
There  has   been  no   marked   change   in 
other  European  exchanges,  but  the  tone 
is    somewhat    stronger.      On  Tuesday. 
Feb.  7,  francs  were  8.46c;  lire,  4.7775c; 
and  marks,  0.49*e.    New  York  funds  in 
Montreal,  5 A  per  cent  premium. 

Silver 
Buying  by  the  Indian  bazaars  ceased 
at  the  end  of  last  week,  and  this  week 
opened  with  both  the  bazaars  and  China 
selling  in  London,  and  China  refusing  to 
buy  at  current  levels  in  our  market. 
The  result  was  a  fall  in  price,  and  this 
fall  would  have  been  more  pronounced 
in  New  York  had  it  not  been  for  the 
continued  advance  in  sterling  exchange. 
Until  China  begins  buying  again,  or  at 
least  discontinues  selling,  there  can  be 
no  firm  undertone  to  the  market,  al- 
though any  buying  by  the  Indian 
bazaars  will  undoubtedly  steady  prices. 
Mexican  Dollars— Feb.  2d,  50J;  3d, 
50i;  4th,  501;  6th,  50S;  7th.,  50;  8th,  50. 

Other  Metals 

Quotations  cover  large  wholesale  lots  unless 
otherwise  specified. 

Aluminum— 20c.  per  lb.  for  99  per 
cent  grade;  19c.  for  98@99  per  cent; 
18c.  for  94(S98  per  cent.  Outside  mar- 
ket nominal  at  17®  18c.  for  98@99  per 
cent  virgin  grades. 

Antimony  —  Chinese  and  Japanese 
brarn^.  4.45c.;  market  dull.  W.C.C. 
brand,  5i<S53c.  per  lb.  Cookson's  "C" 
grade,  spot,  9c.  Chinese  needle  an- 
timony, lump,  nominal  at  4c  per  lb. 
Standard  powdered  needle  antimony 
(200  mesh),  nominal  at  5.25c.  per  lb. 

White  antimony  oxide,  Cbinese, 
guaranteed  99  per  cent  Sb,0,,  whole- 
sale lots,  6i@7c 


Vxsenic— 71c.  per  lb.     Strong. 

Bismuth— $2@|2.10  per  lb. 

Cadmium— $1@$1.10  per  lb.,  in  1,000- 
11..  lots.  Smaller  quantities,  $1.10@ 
$1.25  per  lb. 

Iridium— Nominal,  $170@$190  per  oz. 

Nickel— Standard  market,  ingot  and 
shot.  41c;  electrolytic,  44c.  Small  ton- 
nages, spot,  nominal  at  32c. 

Palladium — Nominal,  $60  per  oz. 

Platinum— $90@$95  per  oz. 

Quicksilver— $48  per  75-lb.  flask.  San 
Francisco   wires   $47.30. 

The  prices  of  Cobalt.  Molybdenum, 
Monel  Metal,  Osmium,  Rhodium,  Sele- 
nium, Thallium  and  Tungsten  are  un- 
i  banged  from  the  prices  in  the  issue 
b.  4. 

Metallic  Ores 
The  prices  of  Chrome,  Manganese, 
Tungsten,  Molybdenum.  Tantalum, 
Uranium,  Vanadium,  and  Iron  Ore, 
Zircon  and  Zirkite  are  unchanged  from 
the  prices  in  the  issue  of  Feb.  4. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Feb.  4 — Zinc  blende,  per 
ton,  high,  $29.80;  basis  60  per  cent 
zinc,  premium,  $26;  Prime  Western, 
$25;  lines  and  slimes,  $24@$20;  average 
settling  price,  all  grades  zinc  blende, 
$26.78. 

Lead,  high,  $64.35;  basis  80  per  cent 
lead,  $60;  average  settling  price,  all 
grades  of  lead,  $62.19  per  ton. 

Shipments  for  the  week:  Blende, 
6,495;  lead,  1,506  tons.  Value,  all  ores 
the  week,  $267,600. 

An  effort  was  partly  successful  to 
lower  prices  another  dollar  this  week, 
but  a  stronger  demand  at  the  week  end 
held  prices  on  late  sales  without  change. 
Production  is  estimated  around  7,000 
tons  per  week,  with  purchases  this 
week,  6,540  tons.  Strenuous  demand 
for  lead  keeps  that  mineral  above  par 
with  the  metal  market.  Shortage  of 
Western  and  Southeast  Missouri  pro- 
duction of  soft  lead  has  placed  a  notable 
premium  on  the  ores  of  this  district. 

Platteville,  Wis.,  Feb.  4  —  Blende, 
basis,  60  per  cent  zinc,  $28.  Lead  ore 
basis  80  per  cent  lead,  $60  per  ton. 
Shipments  for  the  week:  Blende  148, 
lead  ore  37  tons.  Shipments  for  the 
year:  Blende,  1,551;  lead  ore,  310  tons. 
Shipped  during  the  week  to  separating 
plants,  365  tons  blende. 


Non-Metallic  Minerals 
There  are  no  price  changes  from 
those  indicated  in  the  report  of  the 
issue  of  Feb.  4  covering  Asbestos, 
P.arytes,  Bauxite,  Borax,  Chalk,  China 
Clay,  Emery,  Feldspar,  Fluorspar, 
Fuller's  Earth,  Graphite,  Gypsum,  Lime- 
stone, Magnesite,  Mica,  Monazite,  Phos- 
phate, Pumice,  Pyrites,  Silica,  Sulphur 
and  Talc. 

Mineral  Products 
The  price?  of  Copper  Sulphate,  Potas- 
sium   Sulphate,    Sodium    Nitrate,    and 
Sodium    Sulphate   are   unchanged   from 
the  issue  of  Feb.  4. 


Ferro-Alloys 

Ferromanganeae — Domestic,  78  to  82 
per  cent,  $59@$60,  f.o.b.  furnace;  Eng- 
lish and  German,  $58,  c.i.f.  Atlantic 
seaport.  Spiegeleisen,  18@20  per 
cent,  $25@$27  per  gross  ton,  f.o.b. 
furnace. 

Ferrovanadium — $4  per  lb.  of  V  con- 
tained, according  to  analyses  and 
quantity. 

The  prices  of  Ferrotitanium,  Ferro- 
cerium.  Ferrochrome,  Ferromolybde- 
num.  Ferrosilicon.  Ferrotungsten  and 
Ferro-uranium  are  unchanged  from  the 
issue  of  Feb.  4. 

Metal  Products 

Copper  Sheets— Current  New  York 
list  price,  '21.25c.  per  lb.;  wire,  14@ 
14.25c. 

The  prices  of  Lead  Sheets,  Nickel 
Silver,  Yellow  Metal  and  Zinc  Sheets 
are  unchanged  from  the  issue  of  Feb.  4. 

Refractories 
The  prices  of  Bauxite  Brick,  Chrome 
Brick,  Chrome  Cement,  Firebrick,  Mag- 
nesite  Brick,  and  Silica   Brick  are  un- 
changed from  the  issue  of  Feb.  4. 

The  Iron  Trade 
Pittsburgh,  Feb.  7,  1922 

Though  the  finished-steel  markets 
have  in  general  presented  the  appear- 
ance since  the  first  of  the  year  of  being 
exceedingly  dull,  the  crucial  test  of  mill 
operations  shows  that  there  has  been  a 
fairly  steady  increase,  whereby  the  rate 
of  steel  production  is  nearly  back  to 
the  rate  of  23,000,000  tons  of  ingots  a 
year  shown  in  October  and  November. 
In  the  last  week  of  December  the  rate 
was  under  18,000,000  tons. 

The  strenuous  price  competition  for 
orders  of  even  decidedly  modest  pro- 
portions has  given  the  market  the  ap- 
pearance of  presenting  a  lighter  ton- 
nage demand  than  actually  existed. 
Extreme  prices  are  probably  no  lower 
than  a  month  ago,  but  are  being  named 
on  smaller-sized  orders  than  formerly. 
Generally  speaking,  the  buying  of 
steel  is  widespread  and  in  small  lots, 
with  mixed  specifications.  Lines  of  con- 
sumption that  are  subject  to  seasonal 
influence  are  seasonally  dull — the  oil- 
country  trade  in  tubular  goods,  for  in- 
stance. Spring  is  expected  to  bring 
heavier  demand  all  around,  with  a 
higher  steel  producing  rate  than  for  a 
twelve  month. 

Pig  Iron — The  market  continues  dull. 
Prices,  at  $19.50  for  bessemer,  $18  for 
basic,  and  $19  for  foundry,  are  not 
quotably  altered,  but  do  not  seem  firm. 
Inquiry  continues  light. 

Iron  Ore — January  shipments  from 
Lake  Erie  docks  were  211,533  tons, 
against  723,294  tons  a  year  ago,  leav- 
ing 8,223,216  tons  on  dock,  against 
9,217,089  tons  in  January,  1921. 


Coke 
Connellsville— Furnace,    $2.75;    foun- 
dry,  $3.75@$4.25. 
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Company  Reports 


Tonopah  Divide  Mining  Co. 


1921 
$336,275   30  (&) 
34,411    91 

$301,863.39 

2,800.00 

176  57 

20.71 

34.58 

$73,916.40 
98,469.38 
25,791.41 

$304,895.23 

A  report  of  operations  of  the  Tonopah  l>ivi<]<>  Mining  Co.  according  to  the  report,  considerably  mon                 hipping 

for  the  period  from  Dei-.  81,  L919,  to  Dec.  31,  1921,  shows  a  and  milling  grades  has  been  developed  by  this  work   than 

net   profit  of  $10,897  for  1920  and  a  net  profit  of  $101,550  the  tonnages  mentioned  above  as  having  beer 

for    1921.      Profit   and   loss   statements  and   balance   sheets  the  course  of  the  mining  operations  since  Mr.    I 

appear  in  the  accompanying  table.  port  of  52,000  tons  of  ore,  averaging  20  oz.  silver  and  0.08 

Actual  mine  operations  ceased  on  April  16,  1921,  due  to  a  oz.  gold,  was  made.  The  report  furtl 
walkout  of  all  classes  of  mine  labor  on  that  date,  and  work  "At  the  present  time  the  higher-grade  ore  mined  is 
was  not  resumed  until  July  20,  1921.  shipped  by  auto  truck  to  one  of  the  mills  in  Tonopah.  As 
The  deepest  lateral  work,  which  is  on  the  1,000  level,  has  the  cost  of  transporting  the  ore  by  auto  trucks  is  almost 
proved  the  vein  to  be  more  persistent  than  on  the  upper  prohibitive,  it  is  hoped  and  expected  that  a  sufficient  supply 
levels.  It  is  therefore  the  intention  of  the  management  to  of  water  will  be  developed  with  depth  to  simplify  the  mill- 
rush  the  sinking  of  the  shaft  until  it  reaches  water  level  ing  problem,  and  to  justify  the  erection  of  a  mill  for  the 
in  order  to  reach  the  sulphide  zone.  treatment  of  the  ore  at  the  mine,  so  as  to  make  feasible  the 
From  Jan.  1,  1920,  to  Dec.  31,  1921,  about  22,752  tons  of  mining  and  milling  of  the  large  tonnages  of  $8  to  $15  ore 
ore,  having  a  value  of  $26.48  per  ton,  was  mined  and  shipped,  which  are  now  developed  in  the  mine,  but  which  will  not 
in   addition  to   6,346   tons  of   second-class   ore   of   average  stand  the  shipping  costs. 

value  of  $11.54,  which  was  mined  and  added  to  the  stock-  "With  a  mill  upon  the  company's  own  claims,  the  second- 
pile  of  mill  ore  at  the  mine.  class  ore  which  has  been  mined  and  accumulated  in  a  stock- 
No  engineer's  estimate  has  been  made  for  the  new  ore  pile  on  surface  near  the  shaft,  and  which  at  present  con- 
that  has  been  opened  up  as  a  result  of  the  devlopment  work  sists  of  22,346  tons  of  ore  averaging  $8.73  per  ton,  could 
that  has  been  done  since  E.  A.  Julian  made  his  report,  but  also  be  treated  to  advantage." 

PROFIT  AND  LOSS  STATEMENTS,   1920  AND    1921 

Earnings:  1920 

Tons  treated  (value) $266,254.18  (a) 

Metallurgical  loss 27, 1 68.00 

Net  recovery $239.086 .  1 8 

Rentals 3,921   66 

Transfer  fees 79 1   65 

Discount 88   1 8 

Miscellaneous 6.  25 

Total  earnings $243,893.92 

Expenses: 

Mining,  including  development $1 !  t, 525. 43 

Ore  transportation  and  treatment 86,354 .  54 

General 30,438.68 

228.318.65  198,177.19 

Balance $15,575.27  $106,719.06 

Depreciation 4,677  81  5,159.98 

Net  profit $10,897.46  $101,559.08 

(a)   9,989  tons,    (h)    12,763  tons 

BALANCE  SHEET: 

Asses  Dec.  31,1920  Dec.  31,  1921 

Mines  and  mining  claims  as  of  Jan.  1 $867,7 12 .  00  $798,732. 47 

Depletion,  1919 35,066.42  

$832,645.58  

Deduct  depletion  of  ore 33,913.11  $798,732  47  $47,930.34  $750,802   13 

Mine  buildings,  equipment,  at  end  of  year $24,675. 37  $33,634. 74 

Additions 12,901,62  9,611.81 

$37,576  99  '     $43,246.55 

Deduct  depreciation 3,942.25  33,634.74  4,463.06  38,783  49 

Office  building  and  equipment  at  end  of  vear $1  5,669.  69  $15,147  23 

Additions 213   10  8.00 

$15,882.79  $15,155.23 

Depreciation 735.56  15,147.23  696.92  14.458   31 

Realestate 780.35  780.35 

Stock  discounts 129,799.20  129,799.20 

Stocks  and  bonds '  2,000.00  2,000  00 

Storehouse  supplies .  9,96' .  la  6,504.20 

Stock  in  Tonopah  Divide  Mercantile  Co 1,650.00  1.650  00 

Repaid  fire  insurance 307.30  307.30 

Accounts  receivable 916.66  1.664.  14 

prepaid  capital  stock  tax 657.00  552  00 

™PMd  liability  insurance....  200.00  200.00 

Meter  deposits' 25.00  25  00 

Cashmbank 27,383.41      *  126.944.91 

!-..,..  $1,021,194.55 

Liabilities 

Authorised  capital  stock  1,250,000  shares  at  $Iparvalue $1,250,000.00 

"as  unissued  235.200  shares ...  235,200.00 

Issued  and  outstanding $1,014,800.00 

Jaxes.  accrued..  278  33 

Accounts  payable.      .  '  73  93 

Surplus  at  end  of  year'.'. '.'.'.'.'.'.'.'.'.'.'.'. $29,057.94  (c) 

Addnetprofit..  10.897  46 

n„j     .    t  $39,955.40 

ueduct  charge  fordepletion 33.913. 1 1  6,042.29 

(a)  Depletion  for  1919  included.  $1,021,194  55 


$1,074,471.03 

1,250,000  00 
235.200.00 

$1,014,800.00 

$6,042.29 
101,559.08 

$107,601.37 

47,930.34 

59.671    03 
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Mount  Lvell  Mining  S  Railway  Co..  Ltd. 

A  report  of  operations  of  the  Mount  I. veil  mining  4 
Railway  Co.  for  the  year  ended  Sept.  SO,  L921,  states  that 
tho  working  account  shows  a  profit  of  6183,58]  3s.  9d. 
After  deduct  Os.  -id.  for  prospecting  and  develop- 

ment, and  'I-.''.'''1  7-  Bd.  for  depreciation  of  mine  plant, 
the  net  profit  from  all  sources  amounts  to  £61,830  2s.  3d., 
as  compared  with  £76,007  Us.  Id.  for  the  previous  year. 

II  Mine — Tho  ore  mined  was  91,421  tons,  all 

of  which  was  won  from  the  underground  workings.     The 

values  wore  0.40  per  cent  copper,  0.91  oz.  silver,  and 

tfme — The  ore  won  was  98,556  tons, 
of  which  :::•  issaying  S.76  per  cent  copper,  1.68 

oz.  silver,  and  0.013  oz,  gold,  wore  sent  to  the  smelters; 
50,224  tons,  assaying  6.60  per  cent  copper,  1.21  oz.  silver, 
and  0.012  oz.  gold,  to  the  sorting  plant,  and  1S.679  tons, 
J  per  rent  copper,  0.59  oz.  silver,  and  0.009  oz. 
gold,  to  the  concentrating  mill.  The  average  assay  value 
of  the  whole  of  the  ore  was  6.66  per  cent  copper,  1.24  oz. 
silver,  and  0.012  oz.  gold.  The  increase  in  output  as  com- 
pared with  the  previous  year  was  24,775  tons. 

U  Comstoek  Mine — The  ore  won  was  6,452  tons,  assay- 
ing 3.27  per  cent  copper,  0.34  oz.  silver,  and  0.031  oz.  gold, 
all  of  which  was  sent  to  the  flotation  plant.  Ore  is  still 
available  for  extraction  by  open  cut  from  this  property, 
but  at  present  the  lower-grade  ores  from  the  North  Mount 
Lyell  Mine  are  sufficient  to  keep  the  whole  of  the  concen- 
trating plant  running  to  full  capacity. 

The  following-  summary  gives  the  position  of  the  reserves 
as  of  Sept.  30,  1921 : 

Average  Assay . 

Tons  Copper,       Silver,     Gold, 

Dry  Per  Cent        Oz.  Oz. 

Mount    Lvell    Mine    (including    3 

Lvell  Mj  1,711,088        0.50  1.50       0  04 

North  Mount  Lyell  Mine  1,095,981         6  00  1.33       0.005 

Attention  is  directed  to  the  fact  that,  prior  to  the  instal- 
lation of  the  flotation  plant,  the  then  reserves  of  Mount  Lyell 
pyrites  appeared  to  be  sufficient  only  to  provide  the  neces- 
sary quantity  for  the  treatment  of  the  company's  developed 
siliceous  ores  (North  Mount  Lyell  and  Mount  Lyell  Corn- 
stock).  The  effect  of  the  flotation  plant  was  to  reduce 
considerably  the  pyrites  required  for  smelting.  The  intro- 
duction of  the  sorting  plant,  coupled  with  the  completion 
of  the  flotation  plant  extension,  has  further  reduced  the 
requirements  of  pyrites.  There  will  thus  be  available  a 
surplus  of  pyrites  for  the  treatment  of  any  further  ores 
that  may  be  opened  up  in  the  North  Mount  Lyell  or  other 
leases,  or  for  the  chemical  works. 

The  blister  copper  produced  amounted  to  5,786  tons,  as 
compared  with  4,580  tons  for  the  year  ended  Sept.  30,  1920. 
The  contents  were: 

Year  Ended  War  Ended  Year  Ended 

'          i            '     SO,  1920  Sept.  30,  1919 

5.738                    4.536  5,314 

178.380  266.864 

4.744                      5,164  5,538 


Oold.oi 


New  Jersey  Zinc  Co. 

-tatement  of  the  New  Jei  ..,  for  the  quarter 

ended  Dec.  31,  1921,  follows: 

Income  (including  dividends  from  subsidiary- 
panlesj    after  dedui  - 

malnt'  ... ,iSt    better- 

ments, depri  7  m  r,  373  71 

first  mortgage  bonds $40,000.00 

st  on  stock  subscriptions   10,676.64  50.676.61 

Net  income  for  the  quarter $654  69"  07 

SUMMARY 

Income  for  th>                   trier $178  161  11 

come  for  the  second  quartei                         ...  583927  53 

for  the  third  quarter 763  052.65 

lartei                 65 1.697.07 

^  ^      .    ,.    ,,      „  $2,179,838.36 

Deduct  dividends 

fl    Nov.    10,   1921 $909,328.00 

cent  payable  Feb.   10,  1  f) 2 2 .  .    909,328.00  1.818.656.00 

Balance  carried   to  surplus $361182  36 

Is  paid  from  accumulated  surplus 

cent  paid  May  10.  1921 $840,000.00 

•  cent  paid  Am                               909.328  on 

$1,749,328.00 


Ore  and  Metal  Movements 
for  December,  1921 

imports  and  exports  of  the  more  important  metals  and 
during  December  of  1921,  as  reported  to  the  Depart- 
ment ..f  Commerce)  and  the  figures  for  December,  1920,  as 
finally  revised,  are  as  follows: 

IMPOB  is,  DEI  imiii  R,  1920  VND  1921 
In  Pounds,  i  nlesa  Otherwise  Stated 


Amiin.iin  ore,  > tents 

Intimon]  matte,  regulus,  nrmetnl. 
Copper 

I  ire,  oontente 

( Concentrates,  contents 

Matte  and  regulUBi  contents 

Imported  from 

Spain 

<  lanada 


Me 

Cubs 

Chile 

Peru        

Colombia 

1  orefined,  black  and  blister. .. 

Refined,  in  bars  ami  pint  es 
Old,  for remanvifait ure 
Composition  metal,  eopper  chief  valu 
Lead 

Ore,  contents 

Bullion,  contents   

Imported  from 
Canada 


We 


Chile 

Pigs,  bars  and  old 

Manganese  ore,  long  tonB.  . .  . 
Imported  from 

Cuba,  long  tons 

Brazil,  long  tons 

British  India,  long  tons 

Tungsten  ore,  long  tons 

Pyrites,  long  tons 

Imported  from 

Spain,  long  tons 

Canada,  long  tons 

Tin  ore,  long  tons 
Tin  bars,  blocks  and  pigs.  . . . 
loiported  from 

United  Kingdom 

China     

Straits  Settlements   .  .  . 

Australia 

Zinc 
Ore,  contents 
Imported  from 
Canada. 

Mexico 

Mocks  or    igs  and  old 


112,937 

1,782,325 

2,286,638 

2.223,130 

3.740.940 

357,489 

7.528,443 
4,520.355 
2,795,843 

506,762 

2.344,200 

1,188,753 

1,077,965 

22,786 

25,197,147 

7,794,612 

259,007 

1,369,153 

1,073,241 

233,583 

1,107,655 

2,182,262 

7,483.105 

210,558 

2,581 

14,731,185 

1,655,414 

784.790 

7,721 

1,265,230 
7,550,590 

830,967 

760,121 
7,875,397 

435,061 

66,785 

9,008,614 

64,748 

395,008 

467,365 

14,900 

29 
46,650 

14,900 

72 
20,972 

17 
32,164- 

12,472 

5,400 

1,594 

5,893,627 

32,164 

561 

8,879,85? 

313,738 

3,179,295 
56,000 

5,268,113 
199,360 

5,475,983 
79,520 

936,712 

80,000 

75,111 
847,641 

80,000 
131.245 

I  SPORTS  OF  COPPER,   LEAD  AND 
In     Pounds. 


Copper 

<  Ire,  contents Nil 

Concentrates,  contents Nil 

Unrefined.  Iilack  rind  blister            1  12,299 

Refined,  in  ingots  and  bars 36,995,2 1 0 

Exported  to 

Belgium 3,392,368 

France 5,558,211 

Germany 10,736,783 

Italy 112,118 

Netherlands 2,487,999 

Spain 

Sweden 1,611,156 

United  Kingdom       10,076,227 

Canada 1,009,168 

Japan 

Other  countries 2,011,180 

Composition  metal,  copper  chief  value 1 5,944 

Old  and  Scrap 97,082 

Pipes  and  tubes 61 0,969 

Plates  and  sheets 1,050,838 

Wire,  except  insulated 2,845,344 

Lead 

Pigs  and  bars 

Produced  from  domestic  ore      .    .  266,467 

Produced  from  foreign  ore.  .  . 2,523,157 

Exported  to: 

France 

United  Kingdom 1,568,459 

Canada 32,960 

Brazil 6,600 

Japan 896,000 

Other  countries ...  285,605 

'Dross ''2,000 

Spelter 

Produced  from  domestic  ore 52,862 

Produced  from  foreign  ore 

Exported  to 

France 

Canada 

Mexico 2,200 

Japan 742 

United  Kingdom 8,893 

Jn  sheets  and  strips      784,388 


58,524,588 

3,322,453 

8,807,022 

20.971,010 

2,220,952 

4,474,097 

640,062 

1,118,348 

1,176,815 

17,736 

11,759,781 

4,016,312 

1,037 

100,400 

64,258 

293,031 

405,097 


1,985,816 
4,442,678 

1,680,749 

1,668,715 

14,388 

648,089 
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Average  Prices  of  Principal  Metals  for  Twenty-Seven  Years 

1895-1921 

>  ■ a 

lytio  Standard               !•  I  n  mony,  illver,  niinum, 

\,»            Lon               New            Lon-      (/)  Ne«  i   id              n.  «  SI  \.«  New 

Year         York               don                1                                            ITorl                                        York  Louis  don  Y  .rk 

18').       hi  76  (6                            »  23                               14.05  M    hi  7  56u  )9  58  56  • 

I8»ft       I"  88                                2  «8                               13  29  i9  496            I  94  6  650  37  00  50  75 

1897       11.29  (I                                 >8           12    167          I  *  67  (.1    4iin           4   12 

jt98       12  93                                 *  78           12.983         15  70  71    im           4   i7  40  ;u         m   it 

16   67                                   4   47            14   9H         25    12  -     122  420            5   75                                                                                   63  32.72  59   580 

1900  16    19                                     4    37             16  987          29  90  IJ3   575             4    19  9   500  51    00  32   72 

1901  16    II                                      4    H             12    521           26    74  118   633             4    117  8.250  47   00  S3   00  58  95<l 

1902  '    II    626           52   460             4    069           II    262          26.79  120   720            4    84  6    120  48    03  it   Oil  ',2    160  19   00 

1903  H   235          57   970            4   257          II    579         28.09  127   320            5.40              5    191                                      41    32  33.00  53   570 

1904  12  823         58  884           4  309         1 1   983         27.99  126  7H           S    I  on  41   00  35.00  57  22  > 

1905  15   590         69.465            4  707          13   719          31358  143.083             .882  5   730         25  433          10  250  38.50  35.00  60  352            20   34 

1906  19  278         87  282           5  657         17  370         39.819  I811  646           6   198  6  048         27  020         21   730  40  90  35.75  66  791  28  04 

1907  20  004         87  007            5   325          19  034          38    166  172   638            5   962  5  812          21   771          14   840  41    SO  45  00  65   327            30.98 

1908  13   208          59  902             4   200           13   439          29   465  13)    124             4   726  4    578          20    16)            8   004  44   84  28.70  52   864  16    32 

1909  12.982          58.732            4   273          13  042          29   72".  I  M   774            5    50)  5    352          22    185  7   466  46    JO  22   00  51    502 

1910  12  738  57  054  4  446  12  920  34  12)  155  >08  5  520  5  370  23  050  7  386  47  06  22  25  53.486  32.70 
I9||  12  376  55  973  4  420  13.970  42  281  l"2  353  5  758  5  608  25.281  7.540  46  54  20  07  53  304  43  12 
19)2        16    )4I          72   942           4  471          17   929         46.096  209   420            6   943  6  799         26  421            7   760  42.46  22.01  60  835  45.55 

1913  15   269          68    335             4.370           1 8   743          44   252  201    679             5   648  5    504          22   746            7    520  39   54  23.64  59   791  44   88 

1914  13  602         61    524l.i       3   862          19  076(c)     34.301  1                              113  5   061          22   544(c)       8  763  48   31  18  63  54811  45    14 

1915  17.275          72   532           4  673         22  917          38.590  IM'ioll  1)230  13  054         67    533          30  280  87  01  33  98  49  684           47    13 

1916  27.202    .116  059           6.858         31.359         43.480  182   096  12  804  12  634          72  071          25   370  125   49  60  71  65  661 

1917  27.180        124  892           8.787         30.500         61.802  237   563  .8  901  8   730         52  413         20  690     -    106   30  51    59  81    417          102  82 

1918  24.628(rf)  115   530           7.413         30   100             (<)  330    138  8    159  7  890         54.180          12   581  123  47  33   53  96  772          105  95 

1919  18  691          90  796            5   759         28.590         63.328  257.601  7   338  6  988         42  879           8    190  92    15              (e)  III    122          114  61 

1920  17  456         97.480           7.957          37.832         48.273  295   866              (*)  7  671          44   372           8  485  81    12  32   72  100  900          110  90 

1921  12.502         69.356           4  545         22  752         28.576  165  265             ic)  4  655         25.845  4  957  45  46  21.11  62  654           75  03 
(')  Prices  of  tin,  London,  from  1895  to  1914  from  si  bait,  Frankfurt-am-Main.     (0)  Price*  1895  to  1898  are  for  Lake  copper. 

i,-5  YvL-rages  of  nine  months,  no  quotations  being  made  during  August,  Sept'  rag,  ,of  eleven  months,  no  quotations  being  made  in  December. 

(e)No  average  I tputed.    (0  99  per  cent  tin. 

S  notations  for  copper,  lead,  tin,  zinc,  antimony,  and  aluminum,  in  New  York  or  St.  Lotus  per  pound.  Quicksilver  prices  are  per  flask  of  75  lb.   Silver 
atinum  :ire  quoted  in  dollars  per  ounce.    All  London  quotations  are  given  in  pounds  sterling  per  long  ton. 


Nitrate  Industry  Depressed  by  Large  Stocks        Nickel  Supplies  Large  and  Demand  Poor 


Depression  and  demoralization  marked  the  Chilean  nitrate 
industry  in  1921.  The  beginning  of  the  year  found  large 
stocks  unsold  in  Chile  as  well  as  in  foreign  ports,  with  the 
World  at  large  abstaining  from  buying,  the  customary  sea- 
sonal demand  thus  not  having  materilized.  On  June  30 
stocks  in  Chile  were  29,536,929  Spanish  quintals  (a  Spanish 
quintal  equals  101.43  lb.),  according  to  a  consular  report 
from  Santiago,  of  which  about  one-sixth  was  sold  and 
awaiting  shipment. 

The  production  in  the  year  ended  June  30.  1921,  was 
47,263,030  quintals,  as  compared  with  42,549.379  the  year 
before.  The  number  of  oficinas  in  operation  decreased  from 
101  on  Jan.  1  to  41  on  June  30.  Prices  as  fixed  by  the  Asso- 
tioh  of  Nitrate  Producers  were  nominally  17s.  per  Spanish 
quintal,  f.o.b.  nitrate  port,  including  export  tax,  up  until 
June  30,  though  the  price  tendency  in  the  free  market  was 
steadily  downward  from  Jan.  1,  sales  being  small  even  at 
the  low  price  of  9s.  6d.  at  which  offers  were  made  in  June. 

The  most  interesting  feature  of  the  year  was  the  federa- 
tion that  European  purchasers  effected  in  February  to 
protect  themselves  from  disaster  through  the  results  of  their 
speculation.  This  so-called  pool,  consisting  of  the  principal 
marketers,  succeeded  finally  on  Oct.  11  in  making  an  ar- 
rangement with  the  Producers'  association  whereby  prices 
were  to  be  reduced  to  a  figure  that  it  was  thought  would 
stimulate  sales  for  consumption  and  which  included  a  rebate 
from  the  association's  prices  to  the  members  of  the  pool 
and  certain  American  shippers.  This  rebate  amounts  to  a 
subsidy  of  £1,500,000.  In  this  way  the  loss  to  be  met  in  dis- 
posing of  existing  stocks  is  to  be  divided  between  the  pro- 
ducers and  marketers. 
Imports  of  sodium  nitrate  into  the  United  States  in  the 
ret  eleven  months  of  1921  were  363,808  tons,  as  compared 
£'tn  1,249,489  tons  in  the  same  period  last  year.  The  War 
.ep^tment's  reserve  on  Jan.  1,  1921,  was  300,000  long  tons, 
oi  which  81,000  had  been  sold  at  the  end  of  the  vear  at  prices 
ranging  from  134.94  to  $46.50  per  ton 

rhe  outlook  for  the  industry  in  general  is  that  it  will  be 
Sf 'th'1"116  ^efore  Present  stocks  are  disposed  of.    The  length 
p     t    iP£riod  wil1  largely  depend  on  economic  conditions  in 
Th     IT      °Pe'  Chile's  lal"gest  pre-war  market. 

e  (J.  S.  War  Department's  reserve  of  nitrate  of  soda 
on  Jan.  1,  199^  was  300j000  tons      The  on]y  sa]e  that  has 

een  made  from  that  reserve  is  one  of  81,000  tons.  During 
a  lrT?^  'e  nitrate  of  soda  was  used  for  explosives,  but 
a  mtle  was  purchased  in  the  open  market  it  being-  cheaper 
to  ouy  it  than  to  transport  it  from  the  reserve  supply. 


For  many  years  the  price  of  nickel  has  been  closely  con- 
trolled, and  for  ten  years  before  the  Great  War  the  metal 
probably  brought  on  an  average  about  36  or  37c.  per  lb., 
with  a  range  possibly  of  from  35  to  40c.  During  the  war 
the  price  was  raised  somewhat  to  offset  increased  costs,  bul 
it  is  doubtful  if  much  of  the  metal  was  sold  for  more  than 
45c.  per  lb.  The  International  Nickel  Co.  has  for  some  time 
produced  more  than  half  of  the  world's  supply,  and  was 
thus  enabled  to  maintain  a  closely  regulated  price. 

The  close  of  the  war  found  most  of  the  combatant  gov- 
ernments with  appreciable  stocks  of  the  metal,  which  were 
being  used  for  current  demands.  Cessation  of  munition  and 
armament  manufacture,  however,  made  these  unnecessary, 
so  government  buying  has  been  virtually  a  minus  quantity 
in  the  last  three  years.  The  Mond  Nickel  Co.  also  had  ap- 
preciable stocks  on  hand  at  the  close  of  the  war,  and  still 
has,  having  produced  continuously  since  that  time.  The 
International  Nickel  Co.  continued  production  for  a  time,  as 
its  stocks  were  low,  but  closed  down  last  fall  after  amassing 
a  considerable  unsalable  surplus.  The  new  plant  of  the 
British  America  Nickel  Corporation  also  produced  for  some 
months,  and  is  now  said  to  be  holding  about  4,000,000  lb.  of 
the  metal,  awaiting  a  market. 

For  some  time  the  market  for  nickel  has  been  practically 
non-existent.  The  chief  interest  has  maintained  nominal 
prices  of  41c,  but  it  is  extremely  doubtful  if  any  new  busi- 
ness has  been  placed  at  this  figure.  From  30  to  32c.  per  lb. 
is  about  the  best  that  can  be  obtained  at  present,  with  sales 
small  and  scarce  even  at  this  level.  Competition  in  this 
country  has  been  somewhat  keener  than  usual,  for  the 
Mond  Nickel  Co.  has  appointed  a  New  York  selling  agent; 
then,  too,  there  is  the  British  America  accumulation,  which 
may  be  unloaded  at  any  time.  Some  American  copper 
refineries  have  small  amounts  of  nickel  for  sale,  obtained  as 
a  byproduct,  but  the  tonnage  is  insignificant.  The  U.  S. 
Nickel  Co.  at  New  Brunswick,  N.  J.,  which  formerly  refined 
foreign  ores  and  mattes,  it  is  understood  has  been  closed 
down  for  some  months. 

With  the  disarmament  program  practically  sure  of  ratifica- 
tion, one  of  the  main  outlets  of  nickel  will  be  closed,  but  it  is 
likely  that,  except  during  the  war,  the  commercial  demand 
was  the  major  one.  Recovery  of  the  nickel  market  will 
therefore  depend  on  increased  commercial  activity  and  a 
widening  of  the  uses  for  nickel  and  Monel  metal.  It  is  un- 
likely that  the  present  surplus  will  be  absorbed  within  two 
years,  although  this  of  course  is  entirely  dependent  upon 
conditions  which  it  is  difficult  to  predict. 
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New   York.  February  18,  1922 


The  Resumption  of  Copper  Production 

RESUMPTION  OF  OPERATIONS  by  some  of  the 
,.  copper  mining  and  smelting  companies,  and  rumors 
of  early  activity  at  others,  have  come  at  a  rather 
unfortunate  time,  for  the  last  buying  movement  ended 
in  December  and  the  next  has  so  far  shown  no  signs 
01  appearing.  The  result  of  expected  increased  pro- 
duction and  an  oversold  market  has  been  a  price 
depression  to  a  point  almost  a  cent  under  the  high 
figure  of  13ac,  delivered,  which  was  reached  in  the 
last  half  of  December.  The  London  market  has  also 
weakened,  owing  to  lack  of  local  demand  and  pessimistic 
ideas  of  European  copper  requirements.  Doubtless  the 
weakness  in  both  the  London  and  New  York  markets 
has  been  to  some  extent  interrelated. 

Large  amounts  of  copper  were  sold  for  both  domestic 
and  foreign  deliveries  during  the  last  four  months  of 
1921.  This  is  gradually  being  used  up,  and  buying  for 
spring  and  summer  requirements  should  begin  in  the 
next  few  weeks.  This  will  quickly  stiffen  the  price, 
both  because  a  great  amount  of  the  metal  is  not  avail- 
able at  current  low  prices,  and  for  the  reason  that  when 
consumers  see  that  the  low  point  has  been  passed  they 
will  be  anxious  to  buy  before  any  material  advance 
has  occurred.  It  is  significant  that  all  of  the  larger 
producers  are  firm  in  their  disinclination  to  sell  at  the 
lower  prices  of  the  last  few  weeks.  They  will  be  able 
to  obtain  their  price  if  they  have  sufficient  stay- 
ing powers,  which  it  is  altogether  likely  they  have. 
It  is  equally  significant  that  astute  metal-trading  inter- 
ests are  willing  to  sell  for  deliveries  to  the  end  of 
1922  at  or  less  than  14c.,  delivered.  It  is  evidently  the 
expectation,  therefore,  that  prices  throughout  the  year 
will  not  vary  greatly  from  the  14c.  level. 

The  worst  thing  that  can  happen  to-  the  copper  mar- 
ket is  too  great  a  haste  to  resume  producing  operations, 
and  to  conduct  them  on  too  extensive  a  scale.  It  is 
natural  that  the  various  companies  should  wish  to  end 
the  period  of  forced  inactivity  at  the  earliest  possible 
time,  both  to  promote  the  welfare  of  their  former  em- 
ployees and  also  to  have  a  better  choice  of  men  for  their 
operating  staffs.  However,  there  is  no  surer  way  to 
depress  prices  and  to  duplicate  the  conditions  which 
existed  in  1920  and  the  early  months  of  1921  than  to 
keep  production  two  or  three  jumps  ahead  of  the  de- 
mand. Further  delay  in  resuming  may  seem  onerous, 
hut  it  will  result  in  more  prosperity  when  the  time 
comes. 

The  managements  of  the  porphyry  coppers,  and  they 
are  generally  large  producers,  disclaim  any  intention 
of  resumption  until  conditions  materially  change.  We 
think  they  are  exceedingly  well  advised,  and  that  they 
deserve  the  thanks  of  other  producers  for  adopting  this 
attitude.  A  price  of  13  or  14c.  was  not  an  altogether 
unprofitably  one  for  copper  producers  before  the  war, 
but  it  will  be  some  time,  we  venture  to  say,  before 
wages  and  the  cost  of  supplies  and  transportation  will 
reach  the  old  levels. 


The  Arms  Conference 

THE  ARMS  CONFERENCE  at  Washington  will,  we 
feel  sure,  be  recognized  in  history  as  one  of  the 
great  forward  steps  which  the  world  has  taken.  It  has 
been  successful  past  all  our  expectations  and  hope.  The 
dramatic  stroke  at  the  beginning  of  the  conference,  of 
limiting  the  naval  strength  of  the  principal  sea-p 
and  thus  for  the  first  time  in  the  world's  history  putting 
a  stop  to  the  race  for  naval  superiority,  at  once  placed 
the  conference  in  a  new  category  as  regards  diplomatic 
methods  and  swift  accomplishment.  The  various  dis- 
cussions and  differences  since  then  have  rather  wearied 
a  fickle,  sensation-loving  public,  and  the  failure  to  agree 
upon  submarine,  aircraft,  and  land  forces  limitations 
has  rather  dampened  the  thunder  of  applause  from  the 
on-looking  gallery. 

The  agreement  upon  international  rules  against  using 
submarines  to  attack  merchant  vessels  and  against  the 
use  of  poison  gas  sounds  well,  and  is  possibly  well  as 
far  as  it  goes;  but  is  not  efficient  war,  such  as  thi 
Germans  prosecuted,  of  the  kind  that  profits  by  broken 
rules?  War  is  treachery  and  murder  at  best.  Small 
use,  then,  for  France  to  forsake  poison  gas.  unless 
Germany  does;  and  if  Germany  does,  the  indications  are 
that  she  doesn't,  but  that  in  deep  cellars  and  behind 
the  walls  of  factories  preparations  go  on  as  of  old.  The 
saner  policy  for  France  and  the  United  States  would  be 
to  trust  in  agreements,  but  keep  their  poison  gas  handy. 

Nevertheless,  the  conference  has  been  a  great  success  : 
if  it  should  be  continued  by  others  as  fruitful,  the 
halcyon  days  of  the  world  may  have  begun.  The  crown- 
ing achievement  was  the  complete  settlement  of  the 
Chinese-Japanese-American  question,  by  the  return  by 
Japan  of  Shantung  to  China,  and  the  withdrawal  of  all 
foreign  aggression  and  territorial  aggrandisement  from 
China.  Add  to  this  the  Pacific  four-power  treaty,  and 
we  see  peace  in  the  Pacific  assured  beyond  much  doubt 
for  at  least  ten  years.  More  than  that,  a  new  standard 
of  fair  and  even  generous  dealing  between  nations  has 
been  set. 

Of  great  importance  has  been  the  faith  and  confi- 
dence of  other  nations,  European  and  Asiatic,  in  the 
motives  of  the  United  States  and  a  willingness  to  sub- 
scribe to  her  program,  because  it  was  the  happiest  way 
out.  England's  firm  friendship  and  constant  co-opera- 
tion have  made  the  thing  possible. 

Of  deep  significance  are  the  words  of  Baron  Kato: 

"In  Japan  we  realized  that  a  new  spirit  of  moral  con- 
sciousness had  come  over  the  world,  but  we  could  not  bring 
ourselves  truly  to  believe  that  it  had  struck  so  deeply  into 
the  souls  of  men  until  we  came  to  Washington.  We  came 
and  we  have  learned;  and  in  turn  we  have,  I  think,  given 
evidence  such  as  no  man  can  mistake  that  Japan  is  ready 
for  the  new  order  of  thought — the  spirit  of  international 
friendship  and  co-operation  for  the  greater  good  of 
humanity — which  the  conference  has  brought  about." 

Much  is  left  unsettled:  but  when  we  consider  what 
has  been  done,  we  take  heart  and  joyfully  applaud. 
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Culture  vs.  Technique 

I\  RECENT  QUESTIONNAIRE  circulated  by  the 
Mining   ami   Metallurgical   Society  of  America   the 
sked: 
the  planning  of  a  coarse  for  the  training  of  mining 

should  the  object  be  to  turn  out  nun  trained 
I  cultural  lines,  and  with  a  thorough  ground- 
in  the  fundamentals  of  engineering,  or  is  the  object 
turn  out  men  trained  in  the  technique  of  the 
ind   more   along   vocational   lines?" 

Tht  lepends  for  its  answer  primarily  upon 

the  type  of  ability  represented  by  the  student.  If  he 
has  ability,  brain  power,  initiative,  and  imagination  he 
should  pass  through  the  groove  of  "a  thorough  ground- 
work in  the  fundamentals  of  engineering."  "Broad 
culture"  is  not  the  function  of  the  engineering  colleges, 
but  of  the  colleges  of  arts,  and  the  student  who  desires 
this  training  may  acquire  it  there.  If  he  has  only 
a  few  strings  to  his  bow.  then  he  should  narrow  his 
objective  by  concentrating  on  one  or  at  best  a  few 
subjects  which  should  have  technique  as  the  foundation 
and  a  presentation  along  a  vocational  trend.  The 
inherent  ability  of  the  student  is  the  determining  fac- 
tor in  the  attaining  of  a  specific  objective.  The  objective 
should  harmonize  with  the  average  student's  abilities. 

Another  question  covers  the  time  to-  be  given  to  in- 
struction and  is  as  follows: 

"Most  of  the  mining  schools  of  the  country  offer  a  four- 
year  course  in  mining  engineering.  Columbia  and  Stanford 
require  six  years,  and  Harvard  has  a  five-year  course.  The 
Michigan  College  of  Mines  completes  the  course  in  three 
years,  the  number  of  weeks'  work  being,  however,  approxi- 
mately the  same  as  in  the  four-year  courses  of  other  schools. 

"Question:  What,  in  your  opinion,  should  be  the  length  of 
course?" 

Before  this  question  can  be  answered  adequately  we 
must  know  whether  the  mining  schools  are  making  effi- 
cient use  of  the  time  allotted  to  them.  Is  there  sufficient 
concentration  upon  primary  objectives?  Are  there  not 
too  many  amusement  and  athletic  diversions  that  mili- 
tate against  concentration?  Are  there  not  too  many 
interruptions  to  continuous  effort  by  short  terms,  in- 
terims, holidays,  and  excessive  dissection  of  subjects? 

Michigan  outlines  a  course  and  allots  three  years  to 
it,  permitting  the  student  who  cannot  keep  up  with  the 
pace  to  take  a  longer  time.  In  the  four-year  courses 
which  cover  approximately  the  same  ground  as  Michi- 
gan does  the  pace  must  be  too  slow  for  some  students. 
What  about  the  pace  in  the  five-  and  six-year  courses? 
Recently  a  student  came  into  our  office  and  stated  that 
he  was  quitting  his  course,  a  six-year  one,  because  the 
sixth  year  offered  so  little  that  he  could  not  see  how 
he  could  keep  himself  busy.  It  is  our  candid  opinion 
that  with  efficient  use  of  the  time  and  a  well-planned 
curriculum,  four  years  would  be  sufficient  for  students 
of  average  ability.  By  skillful  arrangement  of  the  cur- 
riculum, the  student  of  less  aptitude  could  extend  his 
time  to  five  years. 

In  addition,  the  objectives  of  the  course  play  a  part. 
If  men  are  to  be  trained  for  service  positions,  two 
years  efficiently  used  might  be  sufficient.  Thorough 
training  for  an  engineering  career  might  require  four 
or  five  years.  This  brings  us  back  to  the  questions  of 
what  we  mean  by  an  engineer  and  what  fundamentals 
of  training  are  necessary  to  approach  this  definition. 
Thus  it  becomes  highly  important  for  mining  schools 
accurately  to  define  their  objective  and  to  plan  for  an 
efficient  use  of  time. 


International  Taxes 

WE  AS  A  NATION  arc  heavily  taxed.  Much  of  the 
lax  goes  to  pay  interest  on  war  loans,  and  out  of 
these  war  loans,  billions  went  to  our  European  allies 
as  loans.  On  this  we  are  getting  no  interest,  so  that 
the  interest  on  thi  light  by  the  American  nation 

is  not  paid  by  the  ultimate  foreign  borrower,  but  by 
the  American  taxpayer,  who  happens  to  be  the  bond 
buyer  also.  He  digs  up  the  taxes  and  pays  himself  the 
interest  via  the  U.  S.  Treasury. 

"But."  says  France,  our  largest  creditor,  "Germany 
owes  us  more  than  we  owe  you.  Russia  owes  us  as 
much.  Yet  the  tendency  of  your  philosophy  is  to  call 
Russia  a  bankrupt  and  let  Germany  beg  off  the  same 
way,  but  to  hold  us  to  our  debt.  Very  well:  we  will 
pay  our  debt — if  and  when  Germany  pays  us.  Other- 
wise we  shall  owe  you  honorably  forever."  Says  the 
or  of  Le  Matin,  "France  owes  it,  and  she  will  never 
stop  saying  that  she  will  pay" — a  dry  prospect,  certainly. 

It  is  all  logical:  the  trouble  is  that  the  United  States 
does  not  owe  anybody  else;  otherwise  her  taxpayers 
might  be  as  cheerful  about  mutual  cancellations  as  are 
those  of  some  of  our  European  allies.  England  will 
cancel  France's  debt  to  her  if  we  cancel  the  English 
debt :  France  will  cancel  part  of  the  German  debt  if 
England  will  cancel  her  bill  against  France  and  we  will 
do  likewise.  It  is  a  simple  arithmetical  problem  in 
cancellation.  But  for  us.  it  would  look  bad  on  the  books, 
even  though  it  might  mean  our  cancelling  what  we  do 
not  have  and  have  a  fat  chance  to  get.  So  we  shall  wait 
to  see  what  turns  up  at  the  Economic  Conference  in 
Genoa:  after  which  it  is  plain  that  we  shall  receive  a 
letter  from  across  the  water.  But  if  it  becomes  clear  to 
us  that  our  taxpayers'  prospect  of  the  burden  being 
slightly  lifted  depends  ultimately  partly  upon  the  ful- 
fillment by  Germany  of  her  reparation  payment  to 
France,  and  of  Russia  being  set  up  in  business  under  a 
guardian  and  made  to  pay  her  just  debts,  then  maybe 
as  a  sentimental  people  we  shall  not  be  quite  so  sym- 
pathetic with  the  theories  of  those  countries  (like 
Germany  and  Russia)  that  they  should  pay  nothing,  and 
not  so  indignant  about  the  American  capitalist  being 
eager  to  get  back  from  those  countries  what  he  has 
loaned.  "L'etat,  e'est  moi,"  said  Louis  XIV— "the  state, 
it  is  I!"  Eh  Men!  The  capitalist,  it  is  ourselves — the 
taxpayers — in  the  present  instance. 


Concerning  Mining  Books  and 
Mining  Journals 

BOOKS  AND  JOURNALS  take  the  place,  if  need  be, 
of  instructors,  companions,  and  next  friends.  Many 
a  mining  man  in  a  remote  camp  turns  of  a  winter  night 
to  his  shelf  of  favorite  authors,  his  little  library  of 
technical  volumes  which  discuss  the  problems  of  his  own 
profession,  his  favorite  literary  and  technical  journals. 
"Oh,  that  mine  enemy  w^ould  write  a  book!"  was  the 
pious  prayer  of  an  ill-wisher,  knowing  that  the  solemn 
and  silent  one  may  gain  a  great  reputation  for  wisdom, 
but  if  he  shows  his  hand,  or,  more  properly  speaking, 
his  head,  he  at  once  exposes  shortcomings  which  brand 
him  as  a  poor  weak  one  among  mortals.  And  if  the  man 
that  writes  a  bopk  gambles  and  plays  possibly  a  losing 
game  with  his  prestige,  how  much  more  reckless  an 
adventurer  is  he  that  writes  and  prints,  every  week, 
editorials,  for  fifty-two  weeks  of  the  year!  The  letters 
which  we  get  from  our  interested  readers,  some  pound- 
ing out  the  fact  that  we  have  displayed  ourselves  as  poor. 
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ignorant,  dumb  fish,  others  extolling  us  a  orthy 

to  be  ranked  among  the  foremost  thinkei  .  show 
danger  of  the  fray  and  the  audacity  of  the  bui 
But  when  we  have  encountered  a  book  of  ours  in  the 
Bcanty  pack  of  a  tramper  in  the  jungles  of  Nicaragua 
or  treasured  in  the  librarj  qt  a  lonely  and  thoughtful 
man  in  Mexico,  or  find  that  our  little  lesson-  are  being 
taught  to  students  in  South  America;  or  when  our  book 
has  won  ns  a  hearty  handshake  from  a  prospei  tor  in  Ne- 
vada, we  have  come  to  believe  that  the  game  is  worth 
the  candle  and  that  we  will  take  the  danger  of  incidental 
missiles. 

But  each  man  covers  in  his  mental  scope  only  a  small 
segment  of  the  field  of  technical  knowledge.  The  scope 
of  the  mining  field  has  become  so  great  that  spec. 
unsurmountable  arise.  You  may  be  expert  on  flotation: 
what  do  you  know  about  blasting?  You  are  a  successful 
mine  manager;  what  do  you  know  about  geology?  Bet- 
ter possibly  that  you  forget  what  you  think  you  know 
if  your  thought  runs  in  that  direction.  You  understand 
about  hoists  and  compressors  and  the  like,  even  kilowatt  - 
hours  and  power  plants;  do  you  understand  the  domes- 
tic and  foreign  situation  of  the  market  for  the  metal 
you  mine?  No,  you  do  not  know  it  all;  the  all-round 
mining  man  who  protested  his  universal  knowledge 
twenty  years  ago  has  shrunk  into  the  background.  He 
is  likely  not  to  know  enough  about  anything  to  be  able 
to  compete  with  specialists;  and  jobs  for  him  turn  out 
to  be  increasingly  scarce.  But  you  can  know  as  much 
about  one  branch  as  anybody — more  than  anybody 
should  be  your  ambition;  and  when  you  want  the  de- 
tails of  the  other  branches  of  which  you  have  only  a 
general  knowledge,  you  can  look  it  up.  You  can  ask 
those  friends  on  your  bookshelf,  who  have  concentrated 
on  the  matter,  till  they  are  willing  to  gamble  their  repu- 
tation that  what  they  say  is  correct. 

You  cannot  do  everything  in  your  plant,  even  if  you 
are  general  manager;  many  of  your  subordinates  or  your 
operating  staff  know  more  about  some  one  detail  of  the 
business  than  you  do.  But  by  marshalling  and  control- 
ling their  knowledge  and  skill  you  extend  the  range  of 
your  own  powers.  Your  books  and  journals  are  your 
technical  staff.  You  have  here  your  assistants,  your 
specialists  on  mine  management,  cyaniding,  flotation, 
concentration,  power  plants,  electric  installation,  break- 
ing and  stoping,  geology,  market  situation.  They  are 
ready  when  you  want  them — and  this  is  the  justification 
for  editors  and  publishers,  for  without  them  the  pro- 
gressive evolution  and  improvement  of  the  business  of 
mining  could  not  go  forward. 


The  Printer's  Devil 

JN  OUR  Annual  Progress  Number  of  Jan.  21,  the  imp 
A  that  lurks  in  type  and  printer's  ink  made  Mr.  Sidney 
J.  Jennings  say,  referring  to  Canada  and  India : 

'It  seems  inevitable  that  a  decrease  in  gold  production 
in  these  two  countries  must  take  place,  in  the  cost  of  sup- 
plies and  labor  ichich  took  place  during  may  hold  out 
surprises  in  the  direction  of  new  production." 

This  evidently  unintelligible  sentence  was  due  to  the 
error  of  an  entirely  foreign  line  being  inserted  in  the 
paragraph,  instead  of  the  one  in  which  a  typographical 
error  had  been  marked  by  the  proofreader — all  text 
pages  of  the  Journal  being  set  in  linotype  "slugs." 
N  hat  Mr.  Jennings  actually  wrote  was : 

It  seems  inevitable  that  a  decrease  in  gold  production  in 
these  two  countries  must  take  place,  although  Canada,  with 


its  largi    ""  a  stilt  urn  •  plot  ■  d,  ma     ho  d  out 
the  direction  of  new  produi '  ion 

( lei  tainlj   no  line  could  have  be<  n  omitted  « ith 

■  lit \  to  obscure  the  real  intent  of  the  anal;    Is,  with 
the  accuracy  of  which  all  will  agree. 

Mr.  \V.  R,  Rogers,  statistician  of  the  Department  of 
Mines  at  Toronto,  in  commenting  on  this  subj< 

as  follows: 

"It  is  true  ili.it  Canada's  annual  output  of  gold  during 
the  years  1017  to  1920  inclusive  fell  short  of  the  output  for 
nium.  Tins  was  due  to  war-time 
conditions  and  the  readjustment  period  which  followed. 
There  is  every  indication  that  gold  production  is  on  the  up- 
grade for  the  next,  few  years  at  least.  The  output  from 
i  mining  in  the  Yukon  and  British  Columbia  i  on  the 
decline,  but  this  is  more  than  offset  by  the  increase  from 
lode  mines  in  other  parts  of  Canada,  notably  the  Province 
of  Ontario.  The  production  of  Canada  is  important  and  is 
now  equal  to  30  per  cent  of  that  of  the  United  States. 

"Porcupine,  Ontario's  greatest  gold  camp,  first  became 
an  important  producer  in  1912,  and  that  year  Ontario  con- 
tributed only  14.1  per  cent  of  Canada's  total  gold  output. 
This  percentage  has  steadily  increased,  until  in  1920,  73.9 
per  cent,  or  $11,665,797  of  Canada's  gold  production,  came 
from  Ontario.  Ontario's  gold  output  in  1921  is  estimated 
at  $13,870,000,  without  the  exchange  premium,  which  will 
average  about  10  per  cent.  In  1922,  production  should  show 
an  increase  of  at  least  25  per  cent  over  1921. 

"Porcupine  has  produced  annually  since  1912  from  89  to 
95  per  cent  of  Ontario's  gold.  Although  the  stoping  levels 
at  the  Hollinger,  Mclntyre,  and  Dome  (the  three  big  pro- 
ducers) have  reached  depths  of  1,530,  1,500  and  1,300  ft., 
respectively,  practically  no  ore  has  yet  been  milled  from 
below  the  1,200  level.  The  Mclntyre  shaft  within  a  few 
weeks  will  reach  a  depth  of  2,000  ft.  The  grade  of  the 
Dome  ore  now  being  mined  at  the  lower  levels  has  consider- 
ably raised  mill  heads.  In  1921,  Dome  produced  $2,290,000 
from  ore  yielding  $6.82  per  ton.  Hollinger,  during  the 
month  of  December,  treated  an  average  of  3,900  tons  daily, 
and  mill  heads  during  the  first  nine  months  of  1921  averaged 
$8.55  per  ton.  The  objective  for  this  mine  is  7,000  tons' 
daily  capacity.  Dome  capacity  is  approximately  1,100  tons 
per  day,  and  Mclntyre  is  being  increased  from  550  to  800 
tons  daily. 

"At  Kirkland  Lake,  where  some  very  high-grade  ore  is 
being  milled,  it  is  expected  that  six  producers  in  1922  will 
turn  out  about  $3,000,000  in  gold.  In  this  camp  practically 
all  the  ore  is  being  developed  above  the  600  level,  except  at 
the  Kirkland  Lake  mine,  where  the  main  development  is  be- 
tween the  700  and  900  levels.  The  Lake  Shore  mill  in 
December  treated  about  65  tons  of  high-grade  ore  daily, 
averaging  $35.35  per  ton,  the  best  performance  on  record  to 
date. 

"There  are  several  other  promising  gold-mining  areas  in 
Ontario  in  the  development  stage.  The  same  applies  to  the 
Province  of  Manitoba.  In  fact,  lode  gold  mining  in  Ontario 
is  the  brightest  spot  in  the  whole  mineral  industry  of 
Canada." 

Canada  possesses  an  immense  unexplored  territory 
where  the  prospect  of  finding  new  mines  is  excellent. 
Our  news  columns  recently  reported  a  rush  to  a  new 
gold  strike  in  The  Pas  district.  Whether  or  not  this 
turns  out  to  be  of  importance,  it  would  indeed  be  strange 
if  many  new  ore  deposits  of  gold,  copper,  and  other 
metals  are  not  eventually  opened  in  this  northern  area, 
as  the  country  is  slowly  searched  by  prospectors.  It  is 
only  comparatively  recently  that  the  construction  of  two 
new  transcontinental  railroads  has  opened  up  vast  new 
territories  to  easier  prospecting.  And  away  from  the 
railroads,  particularly  to  the  north  and  east  of  the 
Porcupine  district,  is  an  enormous  district  rich  in 
possibilities.  Quite  recently  a  man  wrote  in  to  us  and 
asked  an  indication  of  where  he  might  prospect.  We 
suggested  Canada. 
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What  Others  Think 


Chloride  Volatilization 

Thomas  Varley,  of  the  U.  S.  Bureau  of  Mines, 

Comments  on  H.  R.  Layng's  Article 

in  the  Nov.  12th  Issue 

TJIK  DISCISSION  of  chloride  volatilization  by  Mr. 
Layng  brings  up  many  points  of  interest.  The 
general  summation  of  the  article  presented  by  him 
indicates  that  all  his  experiments,  with  the  exception  of 
the  one  made  in  the  semi-commercial  plant,  were  con- 
ducted in  small  muffle  furnaces.  Evidently  the  object 
of  Mr.  Layng's  publication  is  to  protect  certain  features 
th  as  possible  bases  for  patent  issues. 

Criticism  of  Rotary  Furnace 

Mr.  Layng  first  states  that  "in  most  chloridizing 
volatilization  work,  the  ore  and  chloridizer  are  fed  into 
:»  revolving  furnace  fired  at  the  discharge  end."  This  is 
somewhat  misleading,  for  at  the  Salt  Lake  Station  of 
the  Bureau  of  Mines,  where  work  has  been  carried  on 
for  the  last  four  years  on  this  process,  the  experiments 
and  research  tests  conducted  have  been  made  in  prac- 
tically every  kind  of  furnace  and  under  varying  condi- 
tions. The  rotary  kiln,  adapted  after  the  cement  type 
of  furnace,  has  been  generally  used  for  the  larger  tests, 
for  the  reason  that  the  mechanical  difficulties  in  large- 
scale  operations  by  this  kiln  are  few. 

Mr.  Layng  emphasizes,  and  no  doubt  rightly,  the 
role  of  rapid  heating,  though  it  is  probably  more  accu- 
rate to  say  that  recoveries  are  dependent  upon  the  kind 
and  amount  of  chloridizing  atmosphere,  the  latter  being 
obviously  dependent  in  part  upon  the  rate  and  the 
manner  of  heating.  This  is  a  rather  self-evident  state- 
ment, the  truth  of  which  has  been  frequently  com- 
mented upon  by  other  investigators.  The  fact  that 
revolving  kilns  have  been  designed  and  operated  for 
long  periods  of  time  with  scoop  feeds  in  which  the  ore 
and  chloridizing  reagents  have  been  fed  immediately 
into  the  heated  end  of  the  kiln,  and  passed  through  the 
furnace  to  the  discharge  end,  is  substantial  evidence 
that  the  subject  of  rapid  as  against  slow  heating  has 
been  under  practical  test  on  a  large  scale.  This  is 
also  true  of  the  plant  at  Harbor  City,  Cal.,  designed  by 
Morris  P.  Kirk  and  E.  P.  Barrett,  in  which  they  tilted 
the  larger  furnace  with  the  intake  of  the  feed  at  the 
hot  or  fire  end  of  the  furnace.  G.  H.  Wigton,  of  the 
Chief  Consolidated  Mine,  at  Eureka,  Utah,  also  has 
installed  a  similar  kiln. 

Supply  and  Dissipation  of  Chloridizing  Agents 

The  varying  rate  of  expulsion  of  the  chloridizing  agent 
in  different  kinds  of  ore  has  been  noted  by  numerous 
experimenters,  and  devices  have  been  made  and  used 
for  feeding  the  chloridizing  agent  directly  into  the 
heated  zone  of  the  furnace,  and  independently  of  the 
ore.  The  actual  rate  at  which  the  chlorine  or  its  com- 
pounds is  eliminated  from  the  ore  seems  to  depend  not 
only  on  the  chemical  nature  of  the  ore  (acidic  or  basic) 
but  also  on  the  physical  conditions  of  the  ore  particles 
themselves,  as  the  rate  of  evaporation  is  a  direct  func- 


tion   of    the    surface    exposed,    except    in    relation    to 
adsorbed  films. 

This  is  a  natural  conclusion  and  is  set  forth  clearly 
in  Serial  No.  2,247,  Reports  of  Investigations,  Bureau 
of  Mines,  May,  1921,  by  Thomas  Varley  and  C  C 
Stevenson.  This  paper  explains  the  dissipation  of  chlo- 
rides and  the  addition  of  calcium  chloride  in  a  specially 
designed  injector  at  the  heated  portion  of  the  kiln.  In 
February,  1919,  calcium  chloride  was  added  by  this 
injector  to  the  heated  portion  of  the  50-ft.  kiln  at  Good- 
springs,  Nev.,  and  was  also  supplied  in  a  similar  manner 
in  solution  form. 

Possibility  of  Errors  in  Muffle  Testing 

The  usual  experience  with  muffle  tests  on  the  chloride 
volatilization  process  indicates  that  it  is  extremely 
difficult  to  draw  rigorous  conclusions  from  results  so 
obtained.  This  is  particularly  true  when  one  is  at- 
tempting to  compare  recoveries  (i.e.,  amounts  of  various 
constituents  volatilized)  in  related  experiments.  Even 
the  matter  of  small  inaccuracies  in  temperature  deter- 
mination is  often  sufficient  cause  for  considerable  dis- 
crepancy between  otherwise  comparable  experiments. 
For  example,  it  is  perfectly  possible  that  a  temperature 
difference  of  100  deg.  between  two  tests  might  cause 
a  difference  in  silver  recovery,  say  at  850  and  950  deg., 
of  no  less  than  50  per  cent.  As  a  safe  estimate  of  the 
accuracy  of  technical  temperature  measurements  at  or 
near  1,000  deg.  C  should  allow  for  a  variation  of  from 
10   to   20   deg.,   two   apparently   duplicate   tests   might 

20 

readily  vary  by   j^    X  0-50  =  10  per  cent  from  this 

cause  alone.  In  view  of  the  possible  discrepancy 
from  undetermined  causes,  Mr.  Layng's  conclusions, 
based  on  runs  A  and  B,  second  paragraph,  page  766, 
and  in  all  other  instances  where  he  places  reliance  on 
muffle  tests,  seem  to  be  without  sufficient  warrant. 
Judging  from  our  own  experiences,  it  is  probable  that 
duplicate  tests,  made  under  conditions  as  nearly  iden- 
tical as  they  can  be  controlled  in  a  muffle,  might  be 
subject  to  even  greater  variations  than  those  observed. 
Although  muffle  tests  of  the  sort  described  are  some- 
times useful  in  a  roughly  qualitative  way,  the  nature  of 
the  exact  chemical  reactions  taking  place  during  chloride 
volatilization  is  not  determinable  by  these  methods.  Our 
knowledge  of  the  complex  reactions,  a  number  of  which 
probably  occur  simultaneously,  is  admittedly  incomplete, 
and  we  therefore  feel  strongly  that  exact  knowledge 
of  what  is  taking  place  can  be  had  only  from  scientific 
research  rather  than  from  small-scale  technical  experi- 
ments. 

Physical  and  Chemical  Composition  of  the  Ore 
as  Factors  Affecting  Volatilization 

Microscopic  examination  of  coarse  calcined  materials 
has  shown  the  presence  of  mineral  particles  which  had 
not  been  noticeably  affected  by  the  treatment  received, 
and  this  evidence  indicates  that  grains  of  mineralized 
quartz  do  not  necessarily  crack  and  expose  the  incased 
mineral  to  volatilizing  conditions  at  the  temperatures 
attained. 
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Ocherous  oxidized  ores  are  nearij  alwa  more  por- 
ous and  disintegrated  than  a  straight  iliceous  <>xi- 
dized  ore,  and  the  larger  surfaces  and  ture  of  the 
first-named  material  would  help  to  prevent  vaporiza- 
tion loss  of  a  chloridizing  agent.  Judging  fron 
sulphur  analyses.  Mr.  Layng  was  dealing  only  with 
oxidized  ores — the  type  that  have  the  greatest  chance 
for  success  by  volatilization,  from  the  economic  view- 
point, considering  the  difficulties  found  with  other 
processes. 

It  will  be  noted  that  Mr.  Layng,  in  common  with 
other  experimenters,  has  found  considerable  difficulty 
with  silver.  Beside  the  above-noted  physical  factors 
of  manner  of  dissemination  of  the  metallic  inn-lions,  and 
the  porosity  of  the  ore,  the  actual  constituents  present 
in  the  gangue  and  the  properties  of  the  metal  chloride 
itself  must  be  examined.  From  work  done  in  chloridiz- 
ing processes  (cf.  0.  Hofmann,  "Hydrometallurgy  of 
Silver")  and  in  other  processes  where  it  was  attempted 
to  chloridize  and  volatilize  the  base  metals,  leaving 
behind  metallic  gold  and  silver  (Schnabel,  "Handbook 
of  Metallurgy,"  "Chloridizing  Roasting  of  Silver  Ores 
for  Amalgamation";  Rose,  "Metallurgy  of  Gold."  page 
414.  "Miller's  Chlorine  Process"),  it  was  found  that 
silver  chloride  formed  largely  after  the  other  base- 
metal  chlorides,  and  volatilized  with  greater  difficulty. 
This,  in  connection  with  the  above  set  forth  statements 
on  the  varying  physical  natures  of  ores,  and  in  con- 
sideration of  the  fact  that  silver  is  not  only  finely  dis- 
seminated but  also  very  low  in  percentage,  would  ac- 
count for  the  difficulties  found  in  volatilizing  this  metal 
without  bringing  in  any  unusual  chemical  compounds. 

Some  unpublished  work  on  chloridizing  of  silver  min- 
erals, done  at  the  Pacific  Station  of  the  Bureau  of 
Mines,  has  shown  that  most  of  the  silver  minerals  dur- 
ing oxidizing  roasting  are  converted  to  metallic  silver 
and  likewise  under  certain  conditions  the  chloride  of 
silver  tends  to  decompose  and  give  metallic  silver.  We 
find  metallic  silver  difficult  and  rather  slow  to  chlori- 
nate, and  are  now  working  on  the  hypothesis  that  the 
formation  of  metallic  silver  is  one  of  the  chief  con- 
tributors to  the  above-mentioned  trouble. 

The  Causes  of  Sintering  and  "Balling" 

The  causes  of  sintering  and  "balling"  in  a  kiln,  with 
methods  for  their  prevention ;  the  importance  of  having 
the  chloridizing  agent  present  at  the  point  of  maximum 
temperature,  together  with  the  conditions  preventing 
that  presence  and  means  to  overcome  the  difficulty;  fir- 
ing at  the  feed  end  of  the  kiln,  and  the  importance  of 
a  high  temperature  for  rapid  volatilization,  were  all 
noted  in  articles  published  before,  particularly  in  one 
appearing  in  the  Bureau  of  Mines  Report,  Serial  No. 
'-•247  (Varley  and  Stevenson),  May,  1921.  Mr.  Layng's 
work  confirms  many  of  these  points.  Perhaps  he  has 
over-emphasized  the  influence,  in  "balling,"  of  a  great 
excess  of  chloridizing  agent,  as  compared  to  the  in- 
fluence exercised  by  the  constituents  of  the  ore.  The 
melting  point  of  salt,  for  instance,  is  given  as  804  deg. 
C  Unless  a  great  excess  of  salt  has  been  used,  the 
greatest  "balling"  is  at  the  hottest  zone  (say  1,000 
deg.  C.),  with  the  lead  and  other  compounds  in  the 
charge  exercising  great  influence.  The  use  of  lime, 
feeding  the  chloridizing  agent  in  at  the  hot  zone,  and 
other  methods  of  procedure,  have  been  noted  in  the 
article  above  mentioned  and  in  others.  It  may  be  noted 
that  Mr.  Layng's  ore  No.  5,  with  only  a  "trace"  of  lead, 
'  showed  the   least   tendency   to   cement."   whereas  ore 


No.  l,  containing  6.81  -  ad,  and  oi 

cent     lime,    showed    tin 

Mr.    Layng  confirms   the    fact,   alret  that 

calcium  chloride  is  a  Letter  volatilization  agent  than 
sodium  chloride ,  and  also  is  better  to  prevent  "ball- 
Che  di  tinction  between  this  "balling"  and  a 
truly  sintered  product  should  be  carefully  noted 
vided  "balling"  is  not  excessive  it  will  often  give  a 
calcine  lower  in  metal  content  than  the  rest  of  the 
product,  and  it  will  tend  to  prevent  "dusting."  The 
by  forming,  say,  lead  silicate,  will  be 
very  harmful,  and  when  large  pieces  of  this  sinter 
must  be  barred  from  the  hottest  zone,  tailing  losses  are 
usually  high.  It  is  also  true  that  most  metals  evaporate- 
as  Mich  with  much  less  speed  than  as  chlorides. 

Besides  the  varying  degrees  of  fusibility  given  to  an 
by  its  gangue  constituents,  these  latter,  even  not 
including  the  well-known  reactions  of  sulphur  com- 
pounds, may  be  of  importance  from  the  chloridizing 
standpoint.  For  instance,  writers  have  accredited  much 
importance  to  manganese  dioxide  and  cupric  oxide. 
There  is  still  much  work  to  be  done  on  determining  the 
effect  of  the  presence  of  various  gangue  constituents  on 
chloridizing  reactions. 

Mr.  Layng's  Furnace  an  Ingenious  Development 
Mr.  Layng's  furnace  contains  many  ingenious  ideas, 
and  it  is  to  be  regretted  that  more  data  showing  the 
results  from  its  operation  have  not  been  submitted. 
The  method  of  assisting  the  dust  to  settle  and  of 
obtaining  a  high  hydrochloric-acid  concentration  to 
assist  volatilization  should  be  particularly  noted. 

The  furnace  resembles  closely  the  Stetefeldt  furnace 
which  was  used  in  the  chloridizing  roasting  of  silver 
ores  for  many  years.  Among  the  articles  on  this  fur- 
nace might  be  quoted  one  from  the  Transactions  of  the 
A.I.M.E..  Vol.  25,  p.  137,  by  W.  S.  Morse,  on  opera- 
tion at  Aspen,  Col.  The  ore  was  dried  in  four  double- 
shelf  dryers  before  being  charged  into  one  Stetefeldt 
chloridizing  furnace,  all  firing  being  done  with  producer 
gas.  About  30,000  tons  of  ore  was  treated  in  four- 
teen months;  assuming  steady  operation,  this  would 
indicate  about  seventy  tons'  capacity  per  day.  In  drop- 
ping down  the  shaft,  the  sulphur  was  ignited  f  possibly 
the  chloridizing  action  was  started),  and  after  the  ore 
was  drawn  from  the  hopper  at  the  bottom  of  the  shaft 
■time  in  hopper  not  stated;  probably,  from  other  fur- 
nace operation,  three  hours)  it  was.  in  the  particular 
case  quoted,  43.5  per  cent  chloridized.  Then  it  was  left 
in  a  heap  on  the  floor  102  hours  longer,  at  the  end  of 
which  time  a  further  26.4  per  cent  of  the  silver  was 
chloridized.  Of  the  total  ore,  53.3  per  cent  went  down 
the  shaft,  and  the  rest  was  caught  in  the  return  flue 
and  dust  chambers,  from  which  it  was  removed  and 
piled  in  a  heap  on  the  cooling  floor.  It  is  not  stated 
how  often  the  flues  were  cleaned.  The  ore  from  the 
flues  and  dust  chambers  was  about  20  per  cent  better 
chloridized  than  the  ore  from  the  bottom  of  the  shaft. 
The  Aspen  plant  was,  of  course,  seeking  to  avoid  vola- 
tilization loss,  as  chloridizing  and  leaching  was  being 
practiced.  The  total  loss  (mechanical  "dusting"  and 
volatilization)  is  given  as  about  9.2  per  cent.  The  ore 
from  the  dust  chambers  ran  18  oz.  in  silver  and  the 
ore  from  the  shaft  of  the  furnace  27  oz.,  so  it  appears 
that  little  volatilized  silver  chloride  was  stopped  in  the 
dust  chambers,  and  that,  therefore,  the  total  amount 
of  silver  volatilized  was  (speaking  from  the  volatiliza- 
tion   process    standpoint)     low.      To    recapitulate,    the 
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"dusting"  was  high,  the  rate  of  roasting  was  slow,  and 

the  amount  lost  by  volatilization  was  small. 

Mr.  Layng  will  undoubtedly  run  his  furnace  at  higher 

temperatures   than   those   used   in   the   Stetefeldt,   but 

of  the  difficulties  noted  would  probably  be  inherent 

in  this  type  of  furnace.     It   is  difficult  to  conjecture 

what  temperatures  were  used  in  the  Stetefeldt  furnace, 

subject    of   temperature   measurement    in   those 

had   received  only   limited   attention  and  was  not 

well  developed. 

In  new-type  furnace  operation,  it  is  usually  difficult 
otrol,  by  variation  of  the  fuel,  more  than  one 
variable.  Considering  the  ore  feed  fixed,  that  variable 
which  it  is  most  desired  to  regulate  is  the  condition  of 
the  products — the  concentrate  and  the  reject  (includ- 
ing slag  i.  It  is  usually  found  advisable,  to  get  a  good 
fuel  economy,  to  utilize  whatever  variable  excess  heat 
may  come  off  for  some  other  purpose,  as  pre-heating 
the  ore  or  heating  steam  boilers.  However,  if  Mr. 
Layng  has  succeeded  in  thoroughly  volatilizing  his 
valuable  metals  and  at  the  same  time  has  an  exit  gas 
temperature  of  300  deg.  F.,  he  has  shown  that  he  has 
a  most  efficient  furnace. 

The  use  of  a  Stetefeldt  type  furnace  had  been  con- 
sidered by  Bureau  of  Mines  metallurgists,  but  it  had 
been  thought  necessary  to  use  the  heat  of  the  exit  gases 
through  a  fairly  long  covered  flue  to  pre-heat  the  ore — 
i.e.,  using  the  flue  like  a  muffle  for  the  gas,  and  rabbling 
the  ore  forward;  and  to  evaporate  there  the  excess  of 
liquid  chloridizing  agent  I  in  any  leaching  process  the 
chloridizer  would  be  returned  as  a  solution).  It  was 
planned  to  add  only  enough  liquid  chloridizing  agent 
to  settle  the  dust. 

It  was  feared  that  ore  charged  cold  and  wet  would 
not  have  time  to  be  heated  to  volatilization  temperature. 
Even  with  these  precautions,  it  was  thought  that  the 
heat  utilization  would  be  poor  and  the  dust  loss  (and 
therefore  the  circulating  load)  high.  If  Mr.  Layng,  in 
surmounting  these  difficulties,  as  he  claims  he  does,  has 
still  succeeded  in  keeping  a  good  extraction,  he  has 
originated  a  remarkable  furnace.  His  estimated  costs, 
as  given  for  a  100-ton  plant,  are  also  unusually  low. 
The  development  of  this  furnace  will  be  watched  with 
greatest  interest. 

That  Mr.  Layng  could  recover  his  volatilized  product 
in  solution  towers  would  show  that  he  had  a  different 
product  than  Mr.  Croasdale,  who  did  not  have  such 
success.  He  possibly  had  normal  chlorides,  due  to  the 
action  of  the  water  vapor,  and  was  thus  enabled  to 
absorb  them  in  towers  as  did  Ottokar  Hofmann  (see 
Greenawalfs  "Hydrometallurgy  of  Copper,"  page  238). 

Salt   Lake   City,    Utah.  Thomas  Varley, 

Superintendent,  Salt  Lake  City  Station, 
U.  S.  Bureau  of  Mines. 


2  mm.  at   the  rate  of  425  tons.     In  the  mill  discharge 
this  represents  50  per  cent  of  the  total.    Therefore,  the 


425 
0.50' 


The  Calculation  of  Mill  Tonnages 
Fred  M.  Heidelberg,  in  his  article  "The  Santa  Barbara 
500-Ton  Mill  for  Concentrating  Lead  Carbonate  Ores," 
in  Engineering  and  Mining  Journal,  Dec.  31,  1921,  calls 
special  attention  to  the  method  used  to  obtain  tonnages 
in  the  fine-grinding  department.  These  tonnages  can 
also  be  obtained  by  I  1  I  simple  inspection,  (2)  a  short 
calculation. 

(1) — The  total  original  feed  of  plus  2  mm.  to  the  rod 
mill  is  425  tons  f  40  per  cent  of  feed  to  the  trommels, 
200  tons,  and  75  per  cent  of  feed  to  the  screens,  225 
tons).    At  any  instant  the  rod  mill  is  crushing  to  minus 


load  in  the  mill — original  feed  plus  return — is 

S50  tons.  Add  to  this  the  middling  return  from  the 
tables,  twenty-five  tons,  and  the  total  is  875  tons. 

I  2) — Let  x  =  the  tons  returned  to  the  mill  from  the 
screens.  Then  (200  -j-  x)  =  tons  mill  load,  and  [300 
-4-  (200  -4-  a;)]  =  tons  feed  to  screens. 

As  the  mill  discharge  carries  50  per  cent  plus  2  mm., 
and  the  original  screen  feed  75  per  cent  plus  2  mm,  0.50 
( 200  +  x)  -4-  0.75  (300)  =  x,  solving  which,  x  =  650 
tons. 

The  total  load  on  the  mill  then,  is  x  -f  200  or  850 
tons.  Add  twenty-five  tons  middling  return  from  the 
tables,  and  the  total  is  875  tons. 

The  circulating  load  in  the  mill,  due  to  the  return  of 
part  of  the  original  feed,  is  therefore,  650  —  (0.75  X 
300),  =  425  tons. 

The    ratio    of    circulating    load    to    original    feed    is 

425 

tsc,  or  1  to  1.     This  ratio  would  probably  be  increased. 

due  to  minus  2-mm.  material  returning  from  the  trom- 
mels and  screens.  George  O.  Deshler. 
Butte,  Mont. 


Direct  Advertising  for  Copper 

In  common  with  all  owners  of  copper  stock,  I  am 
interested  in  improving  the  position  of  this  metal  with 
the  consumer,  for  the  remedy  in  the  present  lamentable 
position  of  copper  seems  to  me  to  lie  in  improving  the 
demand  more  than  in  any  other  direction.  I  notice  that 
this  seems  to  be  the  opinion,  also,  of  Mr.  A.  G. 
McGregor  in  the  able  article  contributed  to  your  issue 
of  Jan.  21.  The  defects  in  the  retail  distribution  of 
the  metal  have  been  pointed  out  in  various  editorial 
articles.  The  remedy  lies  in  finding  new  markets  by 
direct  methods. 

My  own  experience  in  advertising  leads  me  to  value 
most  highly  the  direct,  personal  appeal,  and  the  experi- 
ence of  other  interests  in  introducing  the  then  new 
metal,  aluminum,  points  the  way.  Most  of  your  readers 
know  that  this  was  done  by  organizing  a  band  of  col- 
lege students  under  good  leadership  to  visit  the  house- 
wives of  America  during  the  college  vacation  time  and 
present  for  their  inspection  one  or  more  articles  made 
of  the  new  metal.  Among  these  was  a  lighter  tea 
kettle.  The  long-suffering  drudge  who  for  years  had 
lugged  the  heavy  cast-iron  monstrosity  from  stove  to 
sink  and  back  saw  the  point  at  once,  and  numerous  and 
profitable  orders  were  the  immediate  result. 

This  experiment  might  readily  be  duplicated  in  the 
campaign  to  popularize  the  increased  use  of  copper. 
Aluminum  is  today  the  best  advertised  metal  in  Amer- 
ica, largely  because  of  this  campaign,  which  went  direct 
from  the  producer  to  the  ultimate  consumer.  You 
see  comparatively  little  advertising  of  the  virtues  of 
aluminum,  but  in  every  department  store  you  will  find 
a   full   supply  and  a  vigorous  demand. 

Without  any  such  demand  wash-boiler  bottoms  are 
made  of  copper  and  many  wash  boilers  are  made  entirely 
of  copper.  The  number  of  small  articles  used  by  the 
housewife  and  made  of  copper  us  now  quite  limited  be- 
cause of  defective  marketing,  but  the  number  that  might 
be  used  as  the  result  of  well-directed  advertising  is  very 
large.  Edward  Hart- 

Easton;  Pa. 
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Ore  Deposits  of  the  Pioche  District  Nevada 

Failure  of  Past  Development  Due  to  Lack  of  Correlation  of  Several  Types  of  Ore 
Formations  The  Possibilities  of  Following  Them  From  One  to  Another  Deeper 
Development,  Properly  Carried  Out,  Will  Indicate  Future  Prospects  of  the  Area 

By  John  Carter  Anderson 

Written  tor  Engineering  and  Mining  Journal 


DURING  THE  SUMMER  OF  1921  I  spent  a  num- 
ber of  weeks  in  examination  of  mines  and 
prospects  in  the  mining  districts  surrounding 
Pioche,  Lincoln  County,  Nev.,  in  the  course  of  which, 
through  the  uniform  kindness  of  the  residents  and  oper- 
ators of  the  district,  I  had  opportunity  to  visit  nearly 
every  property  of  interest.  Over  forty  mines  and 
prospects  were  visited,  and  many  of  them  studied  in 
detail. 

This  paper  is  submitted,  therefore,  in  the  hope  that 
it  may  be  of  service  to  the  operators  of  the  district, 
whose  many  courtesies  made  it  possible,  and  of  interest 
to  others  who  are  concerned  with  the  study  of  ore 
deposits. 

The  early  discoveries  were  in  the  fissure  in  the 
quartzite  hill  south  of  Pioche,  and  from  1869  to  1875 
there  was  a  production  in  excess  of  $16,000,000,  prin- 
cipally from  the  Raymond  and  Ely  and  Meadow  Valley 
mines,  with  some  production  from  the  Alps  and  others. 
The  Raymond  and  Ely  fissure  was  opened  to  1,200  ft. 
with  a  winze  300  ft.  deeper  on  the  Yuba  dike  contact, 
first  cut  in  a  crosscut  south  on  the  1,200  level.  Decreas- 
ing silver  values  in  the  fissures,  a  flow  of  water  on  the 
1,200  level,  and  the  finding  of  zinc  on  the  dike  contact 
shut  down  the  mines. 


About  1890  another  period  of  activity  resulted  in  the 
mining  of  some  rich  contact  orebodies  along  the  Yuba 
dike  in  the  main  camp.  In  1907  and  1908  a  stock  boom 
of  considerable  proportions  started  some  operations  by 
a  number  of  companies,  of  which  the  Prince  Consoli- 
dated is  the  only  one  that  has  been  carried  through  to 
any  success. 

During  all  the  intervening  years  leasers  were  active, 
and  from  time  to  time  good  orebodies  were  taken  out 
on  a  number  of  properties  such  as  the  Mendha  and 
Hamburg,  in  the  Highland  district.  Several  attempts 
were  made  to  reopen  the  early  mines  by  company 
operations,  but  their  production  of  late  years  has  been 
mainly  by  leasers. 

Of  recent  years  the  work  of  chief  importance  has 
been  the  development  of  the  big  bedded  deposits  of  the 
Prince  Consolidated,  Virginia  Louise,  and  Combined 
Metals  properties.  The  Prince  Consolidated  and  Vir- 
ginia Louise  have  been  largely  productive  of  low-grade 
oxidized  silver-lead-manganese-iron  fluxing  ores,  and 
the  Combined  Metals  has  developed  a  large  tonnage  of 
silver-lead-zinc  sulphide  ores. 

The  Bristol  district,  a  few  miles  north  of  Pioche, 
which  is  here  considered  as  a  part  of  the  broader  Pioche 
district,  has  had  corresponding  periods  of  activity  and 
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idleness,  with  a  large  production  at   various  times  by 
company    operations    and    leasers.       Among    the    many 
which  have  been  largely  productive  are  the 
Jackiahbit,    Hillside.    Mayday,    and    Gypsy.      The    activ- 
:    the    Bristol    Silver    Mines    Co.,    now    shipping 
tons  of  silver-lead-copper  ore  weekly  from  the 
Mayday  and  Gypsy  fissures,  are  the  most  important  in 
the  entire  district  at  present  and  have  a  material  bear- 
ing on  the  future  of  many  of  the  properties. 

In  the  main  the  area  exhibits  a  wide  extent  of 
oic  sediments  intruded  by  Post-Carboniferous 
acid  and  semi-basic  dikes,  cut  by  several  series  of 
mineralized  fissures,  and  later  broken  into  numberless 
fault  blocks  by  three  or  more  series  of  post-mineral 
faults.  From  the  presence  of  gold  and  silver  veins  in 
.es  of  andesitic  flows  in  the  Fay  and  Deerlodge 
districts  to  the  east,  it  is  believed  that  part  if  not  all 
of  the  district  was  covered  by  flow  rocks  at  the  time 
of  intrusion  and  mineralization.  Over  the  greater  part 
of  the  area  these  flows  and  a  great  thickness  of  sedi- 
mentary rocks  have  been  removed  by  erosion;  and  after 
the  country  had  been  blocked  out  by  faulting  and  ero- 
sion to  a  condition  somewhat  resembling  its  present 
topography,  recent  flows  and  tuffs  covered  the  country. 
These  too  have  been  almost  wholly  removed  from  the 
greater  part  of  the  district,  but  remnants  of  them  can 
be  found  in  the  Silverhorn  and  Fairview  areas. 

Sedimentaries  Should  Be  Further  Studied 

The  sedimentary  rocks  of  the  region  have  been 
studied  by  Walcott,  Spurr,  and  others,  and  their  ag'; 
and  correlation  with  other  sections  determined,  but 
much  advantage  would  result  from  detailed  study  of 
the  formations  and  the  isolation  of  distinctive  beds  in 
the  limestones  above  the  Mid-Cambrian  shales,  and  it 
is  to  be  hoped  that  study  of  the  district  by  the  U.  S. 
Geological  Survey  can  be  hastened.  There  are  ore  de- 
posits in  many  of  the  fault  blocks  in  which  nothing  but 
limestone  is  exposed,  where  it  might  be  of  great  eco- 
nomic importance  to  know  in  what  horizon  of  the  beds 
the  work  is  located  and  the  probable  depth  to  other 
beds  which  have  elsewhere  been  particularly  susceptible 
to  mineralization.  Few  of  the  limestone  beds  above 
the  shale  horizon  are  sufficiently  distinctive  to  be  easily 
separated,  and  this  can  be  done  only  by  the  detailed 
study  which  the  U.  S.  Geological  Survey  alone  can  give 
them. 

The  oldest  formation  exposed  in  the  region  is  the 
basal  Cambrian  quartzite.  Deep  development  of  the  old 
mines  at  Pioche  has  shown  this  to  be  more  than  1,500 
ft.  thick,  and  it  is  probable  that  it  is  of  much  greater 
thickness.  In  the  Patterson  Mountains  to  the  north, 
10,000  ft.  or  more  of  quartzite  of  similar  age  is  found, 
and,  though  it  is  possible  that  it  may  thin  out  in  the 
direction  of  Pioche,  everything  points  to  a  great  thick- 
ness of  quartzite  below  the  bottom  of  the  deepest  work- 
ings. This  quartzite  and  its  thickness  is  of  economic 
importance  from  the  fact  that  the  most  productive  fis- 
sures of  the  district,  those  of  the  Raymond  and  Ely, 
Meadow  Valley  and  Alps  mines,  have  been  found  wholly 
within  the  quartzite.  These  veins  are  remarkable  for 
their  persistence  in  length  and  depth,  and  though  there 
was  a  diminishing  in  silver  values  and  an  increase  in 
lead  and  zinc  in  depth,  it  is  believed  that  they  will 
some  day  be  mined  for  these  metals  at  much  greater 
depth  than  the  present  bottom  of  1,500  ft. 

The  quartzite  has  fissured  cleanly  from  top  to  bot- 
tom, whereas  the  same  fissures  continuing  upward  into 


the  limestones  and  shales  have  been  blanketed,  split 
and  soon  died  out.  My  observations  point  to  a  reason- 
able conclusion — that,  conversely,  many  of  the  tight 
small  fissures  found  in  the  overlying  formations  may 
open  out  into  similar  strong  fissures  when  development 
reaches  down  to  the  quartzite.  It  is  believed  that  future 
development  will  make  productive  mines  in  the  quartz- 
ite from  fissures  of  small  importance  in  the  formations 
where  they  are  now  opened. 

Two  Main  Shale  Beds  Developed 

Lying  conformably  above  the  quartzite  is  a  series  of 
alternating  shales  and  limestones  in  which  the  shale 
beds  predominate  for  several  hundred  feet.  These 
shales  are  exposed  in  numerous  fault  blocks  in  the 
Pioche  Mountains  and  in  the  Highland  Range,  and  have 
been  extensively  developed  in  the  Prince  Consolidated 
and  Virginia  Louise  mines  in  the  flat  to  the  south  of 
Pioche.  Here  the  two  main  shale  beds  have  been  given 
the  local  names  of  the  Gladstone  shale  and  the  Louise 
shale.  They  have  sufficiently  distinctive  characteristics 
to  be  identified  elsewhere.  The  Louise  shale  is  highly 
fossiliferous  and  has  been  determined  by  Mr.  Walcott 
as  Mid-Cambrian.  The  Gladstone  bed  is  that  which 
overlies  the  quartzite.  It  reaches  a  greatest  thickness 
of  about  400  ft.  It  is  everywhere  highly  micaceous  and 
can  be  distinguished  by  the  shining  plates  of  white 
mica.  The  Louise  shale  lies  above  the  Prince  ore  bed 
and  under  the  Davidson  ore  bed,  and  has  a  greatest 
thickness  of  about  110  ft.    It  is  a  clean  brownish  shale, 
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with  abundant  fossils  and  without  trace  of  mica  or 
grit.  Above  the  Louise  shale  are  other  thin  beds  of 
shale  in  the  limestones  to  a  total  height  of  perhaps 
1,500  ft.  above  the  quartzite. 

About  3,000  ft.  of  massive  and  heavy-bedded  lime- 
stones of  Upper-Cambrian  age  have  been  found  in  the 
Highland  Range  and  are  in  part  represented  in  various 
fault  blocks  in  the  Highland,  Stampede  Gap,  and  Bristol 
areas.  In  many  of  the  fault  blocks  there  is  as  yet  no 
means  of  determining  what  horizon  of  these  Upper- 
Cambrian  limestones  is  represented.  For  the  most  part 
they  are  light  to  dark  gray,  hard  and  usually  quite 
siliceous,  with  relatively  few  pure  limestone  beds. 

Northward  from  the  Bristol  mine  the  limestones  are 
overlain  by  quartzite  beds  which  have  been  determined 
as  of  Silurian  age,  and  still  to  the  north  Devonian 
and  Carboniferous  fossils  are  found  in  the  limestones. 
In  the  Silverhorn  district  are  found  one  or  more  heavy 
beds  of  shale.  The  total  thickness  of  these  formations 
above  the  Upper-Cambrian  limestones  con  be  deter- 
mined only  relatively,  as  the  intervening  country  is 
much  broken  up  and  no  continuous  exposures  are  found, 
but  it  certainly  represents  several  thousand  feet  at 
least,  or  a  total  of  perhaps  8.000  ft.  or  more  of  sedi- 
ments above  the  Cambrian  quartzite. 

Four  types  of  intrusive  rocks  have  been  found  in  the 
Pioche  and  Highland  districts,  and  related  types  occur 
in  the  surrounding  region.  Two  of  these  were  accom- 
panied by  paralleling  series  of  fissures  and  a  related 
mineralization,  and  a  third  may  be  related  to  a  still  later 
period  or  stage  of  mineralization.    As  previously  stated, 


tWO    .series    Of   flow    TOi  I  ind    in    outlying 

of  the  district,  but  as  then    i     little  or  no  connection 

between    them   and    the    majority    .if    the   ore   dcp 

will  not  be   further  discussed.     The  consensus  of 
opinion   has  formerly  favored  one  of  these  intrusives, 
the  Yuba  dike,  as  the  direct  source  of  all  of  the 
<>f  the  Pioche  district,  but  the  present  study  has  shown 
conclusivelj     that    it    has    been    b  ns    the    sole 

' .  di'  mineralization  and  possibly  is  of  minor  impor- 
tance as  compared  with  the  occurrences  of  later  dii 
intrusions. 

West  of  Stampede  Gap,  and  about  ten  miles  we 
Pioche,  is  a  massive  intrusion  of  granite  in  the  lime- 
stones,  and  extending  to  the  eastward  from  this 
dike  of  granite  porphyry  or  rhyolite  porphyry,  which 
can  be  followed  to  the  eastern  end  of  the  mineral i/.e  | 
zone.  It  is  locally  called  the  Yuba  dike,  because  the 
first  big  contact  ore  deposit  found  along  it  was  on  the 
Yuba  claim  just  east  of  Pioche.  The  Yuba  dike  has 
been  separated  into  segments  by  a  series  of  heavy  faults, 
striking  north-south  or  north  30  deg.  west. 

Yuba  Dike  Earliest  Igneous  Intrusion 

In  its  eastward  course  it  shows  increasingly  the 
effects  of  quicker  cooling,  and  might  properly  be  called 
a  rhyolite  porphyry  where  seen  in  the  quartzite  at 
Pioche,  but  there  can  be  no  question  as  to  its  identity 
at  any  place.  It  has  a  strike  of  from  east-west  to  north 
75  deg.  west  and  a  dip  of  from  70  to  80  deg.  to  the 
south,  and  varies  in  width  from  40  to  75  ft.  It  is 
believed  to  be  the  earliest  expression  of  igneous  intru- 
sion in  the  district. 

The  diorite  porphyry  dikes  of  the  district  have  been 
seldom  recognized,  and  little  or  no  importance  has  been 
attached  to  them,  owing  to  the  common  belief  in  the 
super-importance  of  the  Yuba  dike.  I  first  recognized 
them  in  the  Comet  district  on  the  west  side  of  the 
Highland  Range,  about  ten  miles  southwest  of  Pioche. 
Three  dark-green  dikes  of  diorite  porphyry  were  there 
found  with  a  strike  of  north  70  deg.  east  and  a  steep 
dip  to  the  south.  Paralleling  them  was  a  series  of 
north  70  deg.  east  mineralized  fissures  in  the  limestones 
and  shales.  The  relations  between  the  dikes  and  the 
fissures  were  such  as  to  suggest  a  direct  connection 
between  the  intrusives  and  the  mineralization.  Later, 
similar  dikes  with  the  same  strike  were  found  at  the 
Point  mine,  the  Ely  Valley,  and  the  Pioche  Mines  Co., 
in  the  main  Pioche  district.  Likewise,  a  most  per- 
sistent set  of  mineralized  fissures,  having  a  strike  of 
from  north  50  deg.  to  north  70  deg.  east  and  usually 
between  north  65  deg.  and  north  70  deg.  east,  has  been 
found  at  intervals  from  end  to  end  of  the  district.  This 
association  of  the  north  70  deg.  east  dikes  and  fissures 
with  mineralization  is  so  striking  that  one  is  forced  to 
the  conclusion  that  an  important  period  of  mineraliza- 
tion followed  the  intrusion  of  the  diorite  porphyry. 
Several  examples  of  this  series  of  fissures  will  be  dis- 
cussed in  detail  later.  The  diorite  porphyry  dikes,  like 
the  Yuba  dike,  seem  not  to  have  everywhere  reached  to 
the  present  surface. 

A  rhyolite  dike,  about  6  ft.  wide,  somewhat  similar 
to  the  Yuba  dike,  but  slightly  less  acid  and  without 
the  distinctive  quartz  phenocrysts  of  that  rock,  was 
seen  on  one  of  the  claims  of  the  Pioche  King  Mining 
Co.,  northwest  from  the  Prince  Consolidated. 

Exposed  in  the  Hamburg  tunnel  is  a  dike  of  rhyolite 
porphyry  about  6  ft.  wide,  filling  a  north-south  fault. 
This  dike  is  post-mineral  and  of  no  importance  in  con- 
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•:.  the  ore  deposits,  except  as  it  may  fault 
north-south  strike  is  of  interest  as  an  indica- 
te north-south  period  of  faulting  is  related 
to  tht  uring  of  Bow  rooks. 

Th:  •'    mineralized    fissures    were    observed 

the    east-west    to    north    75    deg.    west 

e  north  60  to  70  deg.  east  fissures;   and  the 

...  west   fissures. 

Th,  inpany  the  Yuba  dike,  with 

.-.  ike  of  fn  to  north  7.">  dog.  west 

dip    toward    the   dike.      Those    north    of    the 

dike  mery-Dol]  group,  dip  to  the  south. 

:;   the  south,   like  the   Mendha,   Hamburg, 

Highland  Central  and  Highland  Queen,  dip  to  the  north. 

This  is  probably  the  earliest  set  of  fissures  in  the  dis- 

triet.    and    the    ore    deposits    of    this    series    may    be 

genetically  related  to  the  Yuba  dike. 

The  second  set  of  fissures  have  a  strike  of  from  north 
north  7"  deg.  east,  with  an  occasional  fissure 
which  turns  as  much  as  north  50  deg.  east.    The  greater 
number  dip  to  the  south,  though  here  and  there  one  is 
found  with  a  steep  dip  to  the  north.     They  parallel  the 
strike  of  the   diorite  porphyry  dikes,   and  in  pai-ts  of 
the   district   the   relation   of  the   mineralization   in  the 
fissures  to  the  dikes  is  clearly  apparent,  and  it  is  prob- 
able that  there  is  everywhere  some  connection  between 
them.     Fissures  of  this  type  are  the  Mayday  and  Tem- 
rlssures.  in  the  Bristol  district:  the  Florence,  west 
:  ;  the  mineralized  fissures  which  crosses 
the    big    garnet-iron    outcrop    on    the    Manhattan,    in 
oede   Gap;    undeveloped  fissures   on   the   Edwards 
and    Great    Western    groups,    in    Stampede    Gap;    the 
Wheeler  fissure,  in  the  Highland  district,  which  is  about 
north  50  deg.  east :  the  Alps  fissure,  in  the  quartzite  east 
of  Pioche;  and.  last  but  not  least,  the  Raymond  and  Ely- 
.,«•  Valley  fissure,  from  which  the  chief  production 
of  the  Pioche  district  was  taken. 

The  third  set  of  fissures,  those  with  the  north  20 
deg.  to  north  30  deg.  west  .strike,  is  the  most  difficult 
of  all  to  interpret  or  weigh  the  importance  of  the 
accompanying  mineralization,  because  of  the  fact  that 
there  is  a  big  series  of  parallel  faults  of  this  strike 
which  are  definitely  post-mineral.  The  one  place  where 
there  can  be  no  question  as  to  the  accompanying  mineral- 
ization is  in  the  high-grade  fissures  in  the  Prince 
Consolidated,  which  have  a  strike  of  from  north  20  deg. 
to  30  deg.  west  and  dip  to  the  northeast.  Like  the 
first  two  series  of  fissures,  they  show  small  displace- 
ment of  the  beds.  The  No.  1  fissure  has  yielded  quite 
a  tonnage  of  good  lead-silver  ores.  They  have  been 
thought  to  be  the  channels  through  which  the  big  beds 
of  the  Prince  Consolidated  and  Virginia  Louise  were 
replaced  and  mineralized,  but  though  they  in  places  cut 
some  of  these  beds  they  do  not  conform  with  the  beds, 
and  in  my  opinion  they  do  not  represent  the  main  chan- 
nels of  circulation,  if  they  have  any  connection  whatever 
with  the  mineralization  of  those  beds.  Most  of  the 
faults  of  this  strike  (north  20  to  30  deg.  west)  which 
were  seen  in  the  district  were  post-mineral  faults  cut- 
ting both  of  the  earlier  sets  of  mineralized  fissures. 
If  the  mines  of  the  district  are  ever  opened  to  depths 
of  3,000  ft.  or  more,  as  I  believe  they  will  be,  it  will 
be  found  that  there  are  three  sets  of  intersecting  min- 
eralized fissures,  each  faulting  those  earlier  than  itself, 
as  do  the  fissure  systems  at  Butte.  However,  there 
can  be  no  question,  though  the  opposite  opinion  has  been 
widely  held  in  the  district,  that  the  north  30  deg.  to 
north  50  deg.  west  faults   which   bound   the   quartzite 


in  the  main  Pioche  district  are  later  than  the  ore  de- 
posits which  have  boon  so  tar  developed  and  in  no  way 
mark  the  limits  of  possibilities  for  ore. 

There  are  several  series  of  post-mineral  faults,  a 
correct  understanding  of  which  is  essential  for  the  find- 
ing of  faulted  portions  of  ore  deposits.     Two  of  these. 


"1  Ore  making  in  North  70  °  East  fissure 

\  Ore  making  in  North  IS" East  fissure  above  the  intersection 
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the  north  SO  deg.  west  faults  and  the  i    rth-south  faults, 

:'  big  displacement.  They  have  had  much  to  do 
with  the  blocking  out  of  the  district  in  Ms  presenl  form, 
and  with  the  throwing  of  faulted  of  ore  de- 

posits from  one  property  to  another.  The  others,  as 
the  south  70  deg.  cast  faults,  the  n  >rth  32  deg.  to  north 
46  deg.  east  faults  and  the  north  15  deg.  cast  faults. 
are  of  lesser  displacement  and  usuall]  affect  only  the 
search  for  faulted  orebodies  within  a  single  property. 
The  north-south  faults  were  observed  particularly 
with  respect  to  their  faulting  id'  the  Yuba  dike,  where 
the  extent  of  their  throw  is  often  measured  in  hundreds 
of  feet.  As  before  stated,  they  have,  in  every  observa- 
tion made,  lifted  the  block  east  of  the  fault  with  a  drag 
to  the  south,  so  that  in  searching  for  the  dike  or  for 
veins  cut  by  the  north-south  faults,  one  must  look  to 
the  south  when  going  east  and  to  the  north  when  going 
west.  These  faults  cut  the  Yuba  dike  and  the  diorite 
dikes,  and  so  are  later  than  those  periods  of  intrusion. 
Xo  evidence  whatever  of  any  mineralization  was  seen 
along  this  series  of  faults. 

The  north  30  deg.  to  north  50  deg.  west  faults  are 
economically  of  great  importance,  as  they  have  faulted 
many  of  the  important  orebadies  of  the  district.  They 
have  generally  been  considered  as  pre-mineral,  rather 
than  post-mineral,  but  in  so  far  at  least  as  concerns 
the  main  fissure  veins  of  the  district,  such  as  the  Ray- 
mond and  Ely-Meadow  Valley  and  Alps  fissures,  and  the 
Yuba  dike  and  its  contact  deposits,  they  are  post- 
mineral.  Likewise,  as  concerns  the  big  bedded  deposits 
of  the  Prince  Consolidated  and  Virginia  Louise,  and 
the  smaller  precious-metal  beds  of  the  Half  Moon  type, 
they  are  post-mineral.  They  are  usually  faults  of  large 
displacement,  reaching  into  hundreds  of  feet,  though 
the  bigger  faults  of  the  system  may  have  lesser  sym- 
pathetic faults,  such  as  are  seen  with  the  Davidson  fault 
in  the  Prince  Consolidated. 

In  different  parts  of  the  district  other  post-mineral 
faults  are  found.  Of  these  are  such  faults  as  the  End- 
line  fault  between  the  Prince  Consolidated  and  Virginia 
Louise,  the  north  32  deg.  east  faults  in  the  Combined 
Metals,  and  the  north  37  deg.  to  north  45  deg.  east  faults 
in  the  Half  Moon.  It  is  probably  that  with  these  lesser 
faults,  as  with  the  bigger  faults,  there  is  a  constant 
direction  of  displacement,  which,  once  worked  out  for 
a  given  series  of  faults,  can  be  successfully  applied  in 
development.  These  faults  vary  from  a  displacement  of 
a  few  feet  to  perhaps  a  maximum  of  150  ft. 

The  classes  of  ore  deposits  found  in  the  Pioche  dis- 
trict are  as  varied  as  the  history  of  the  camp,  and  its 
ups  and  downs  are  but  a  record  of  the  working  out  of 
one  type  of  deposit  and  the  period  of  quietude  until 
someone  developed  the  possibilities  of  another  class. 

The  failure  of  past  development  has  been  its  inability 
to  learn  the  interdependence  of  the  several  types  of  ore 
deposits  and  the  possibilities  for  following  from  one 
to  the  other  in  one  property.  The  recent  attempt  at 
deeper  development  on  the  Prince  Consolidated  is  the 
most  hopeful  indication  of  a  real  future  for  the  Pioche 
district,  and  it  will  fail  unless  it  is  carried  to  a  conclu- 
sive test,  as  it  should  be. 

The  ore  deposits  of  the  district  may  be  divided  into 
the  following  main  classes:  Fissure  veins  in  quartzite; 
contact  veins  along  intrusive  dikes;  bedded  deposits, 
and  fissure  veins  and  fissure  intersections  in  upper 
limestones. 

The  original  discoveries  of  the  camp  were  the  Ray- 
mond and  Ely-Meadow  Valley  veins  of  this  type.    They 
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are  remarkably  persistent  fissure  veins  in  quartzite 
which  have  been  mined  for  more  than  2,000  ft.  along 
the  strike,  up  to  1,200  ft.  in  depth,  and  have  widths 
of  from  2  ft.  to  9  ft.  They  yielded  large  amounts  of 
high-grade  silver  and  silver-lead  ores,  producing  over 
$16,000,000  from  these  two  mines  alone  in  the  years 
from  1869  to  1875.  Most  of  these  workings  were  inac- 
cessible at  the  time  of  my  visit,  but  evidences  are 
everywhere  seen  of  the  extent  of  the  old  workings. 

The  ores  as  a  rule  became  lower  grade  and  baser  in 
depth,  and  probably  the  high  values  above  were  in  part 
at  least  due  to  secondary  enrichment.  It  is  to  be  ex- 
pected that  these  ores  will  give  place  to  baser  ores  in 
depth,  as  did  the  contact  ores  on  the  Yuba  dike,  but  it 
is  believed  that  the  veins  will  persist  and  ultimately 
be  mined  to  much  greater  depths  than  the  present  deep- 
est workings. 

What  is  believed  to  be  the  extension  of  some  of  1 1 
veins  has  been  found  in  the  overlying  shales  southwest 
of  the  boundary  fault  between  the  quartzite  and  the 
shale.  Here  they  have  pinched  up  to  almost  nothing, 
like  the  characteristic  fissure  veins  seen  elsewhere  in 
the  district  in  these  horizons.  A  parallel  case  is  seen 
in  the  Comet  district  on  the  west  side  of  the  Highland 
Range.  The  Comet  vein,  which  is  in  the  basal  Cambrian 
quartzite,  is  a  strong  fissure  3  ft.  to  9  ft.  wide,  but 
near-by  fissures  in  the  limestones  and  shales  are  almost 
impossible  to  follow  except  where  they  swell  in  ci-ossing 
certain  limestone  or  lime-shale  beds. 

Other  Fissures  Offer  Possibilities  With  Depth 

There  should  be  a  good  possibility  for  other  fissures 
in  the  district,  which  may  be  of  small  importance  in 
the  upper  horizons,  to  open  out  into  strong  fissures 
when  followed  down  into  the  quartzite.  Fissures  of 
this  type  are  the  north  20  deg.  to  north  30  deg.  west 
silver-lead  fissures  of  the  Prince  Consolidated  and  fis- 
sures of  the  east-west  and  north  70  deg.  east  series  in 
the  Highland  district.  The  strength  of  the  fissures  in 
the  quartzite  and  their  weakness  in  the  overlying  forma- 
tions are  due  to  the  physical  reaction  of  the  different 
formations  to  the  Assuring.  The  quartzite  broke  cleanlv 
from  top  to  bottom  because  of  the  uniform  nature  of 
the  rock,  whereas  the  more  yielding  and  constantly 
varying  nature  of  the  alternating  limestone  and  shale 
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. .  blanketed  and  dissipated  the  force  of  the 

ing. 
*       Just  as  the  first  work  of  the  district  was  the  exploita- 
te  fissures  which  were  exposed  by 
•   in,  the  final  stages  of  development  will  lead  down 

e  quartzite  fissures  which  underlie  the  manj 
•  ;res  found  in  the  higher  formations. 

NTACi  Veins  Along  Entrusivi  Dikes 

The  m  •'  extensive  operations  in  the  district 

followed  the  development  of  the  contat  along 

Yuba  dike  in  the  main  Pioche  district.  The  earliest 
ivery  was  in  a  crosscut  from  the  1,200  level  of  the 
Raymond  and  Ely.  A  winze  was  sunk  300  ft.  on  the 
ailed  black  ledge,  a  contact  vein  of  zinc  blende  be- 
tween the  dike  and  the  quartzite.  There  being  no 
market  in  those  days  for  zinc,  this  orebody  was  never 
worked,  but  it  is  reported  that  later  big  bodies  of  silver- 
lead  ore  were  stoped  nearly  to  surface  on  the  Yuba  and 
Mazeppa  claims. 

The  Yuba  dike  can  be  traced  for  about  ten  miles  to 
the  west,  and  in  many  places  mineralization  shows  along 
the  contact.  It  is  in  successively  higher  beds  of  the 
Cambrian  limestones  as  it  progresses  westward,  and  it 
ossible  that,  as  with  the  fissures,  the  contact  min- 
eralization will  pinch  to  nothing  in  certain  limestones 
and  bed  out  to  form  good  bodies  of  ore  in  the  more 
soluble  members.  Prospecting  has  been  active  recently 
on  the  western  part  of  the  dike  in  Stampede  Gap,  and 
it  is  to  be  hoped  that  it  will  be  followed  up  by  deeper 
development,  as  there  should  be  big  possibilities  for 
deep  ores  along  this  contact. 

Practically  no  work  has  ever  been  done  on  the  diorite 
porphyry  contacts,  though  some  mineralization  is  re- 
ported from  different  localities.  However,  from  the 
close  apparent  relationship  between  these  dikes  and 
some  of  the  north  70  deg.  east  fissures,  it  is  possible 
that  contact  ore  deposits  may  be  developed  along  them. 

Bedded  Deposits  Divided  Into  Three  Classes 

Several  types  of  bedded  deposits  are  to  be  noted  in 
the  district,  which  differ  perhaps  more  in  accordance 
with  the  horizons  at  which  they  have  formed  than  in 
manner  of  origin.  It  is  indeed  possible  that  all  three 
types  may  be  found  bedding  out  from  one  fissure  as 
development  proceeds,  for  the  most  strongly  marked 
characteristic  of  the  mineralization  of  the  region  is  the 
habit  it  has  of  bedding  out  from  an  otherwise  often 
barren  fissure,  where  the  fissure  cuts  certain  favorable 
contacts  or  soluble  limestone  beds.  The  bedded  deposits 
may  be  divided  into  three  classes:  The  thin,  gold- 
silver-lead  beds  at  limestone-shale  contacts;  the  silver- 
lead  beds  in  limestone;  and  the  big  manganese-iron- 
silver-lead  beds. 

Beds  of  the  thin  gold-silver-lead  type  are  found  on 
the  Abe  Lincoln,  Half  Moon,  Pioche  Mines  Co.  and  other 
properties  in  the  Pioche  Mountains  two  or  three  miles 
northwest  of  Pioche.  They  are  siliceous  replacements 
along  a  limestone-shale  contact,  that  at  the  Half  Moon 
being  typical  of  the  class.  Here  the  bed  is  from  6  in. 
to  15  in.  thick,  with  an  average  of  less  than  12  in.  It 
lies  between  limestone  above  and  shale  below,  and  in 
different  minor  fault  blocks  dips  at  flat  angles  to  the 
east  and  north.  Values  are  reported  to  have  been 
around  $20  to  $25  to  the  ton,  about  equally  divided  be- 
tween gold  and  silver,  with  a  little  lead.  A  small  mill 
operated  unsuccessfully  for  a  while,  its  chief  result 
being    to    demonstrate    the    economic    impossibility    of 


successfully  mining  thin,  flat  beds  of  this  character. 
This  typo  o(  ore  bed  offers  little  attraction  except  to 
the  chlorider  who  occasionally  takes  out  a  few  carloads. 
A  type  of  bedded  deposit  from  which  large  returns 
have  been  won  is  that  of  the  bedded  deposits  in  lime- 
stone which  are  directly  related  to  fissure  veins.  Chief 
among  these  are  the  Mendha,  Hamburg,  Highland  Mary, 
and  Highland  Queen  mines,  in  the  Highland  district, 
about  seven  miles  west  of  Pioche.  Production  from  the 
Mendha  and  Hamburg  properties  is  reported  as  in  ex- 
cess of  a  million  dollars.  Profits  certainly  were  not  in 
a  lair  ratio  to  the  output,  because  of  the  chloriding 
methods  of  operation,  but  the  possibilities  of  this  type 
of  deposit  under  proper  methods  of  development  and 
operation  are  excellent.  The  fissures  from  which  these 
beds  were  formed  are  of  the  east-west  series.  In  cer- 
tain horizons  in  the  limestones  they  may  open  out  to 
workable  size  and  value,  but  in  others  they  may  be  diffi- 
cult to  even  trace.  Oftentimes  they  may  be  not  so 
much  beds  as  swells  in  the  veins,  a  condition  due  to 
the  more  soluble  limestone  they  are  following. 

Conditions  Warrant  Further  Development 

Development  has  usually  been  confined  to  the  one 
commercial  bed  first  opened  by  the  prospector,  and  no 
serious  attempt  at  real  development  has  ever  been  made. 
In  some  instances  such  an  attempt,  if  carried  through 
to  a  finish,  should  have  good  chances  for  developing 
valuable  ore  deposits  at  other  horizons.  The  beds  of 
this  type  are  usually  found  in  the  Upper-Cambrian 
limestones  at  an  undetermined  but  considerable  distance 
above  the  quartzite.  Chief  values  are  in  silver  and 
lead,  with  some  gold,  and  the  ore  is  usually  of  direct 
shipping  grade,  though  some  more  siliceous  beds  run- 
ning about  $20  in  gold,  silver,  and  lead  have  been  partly 
developed. 

Prospecting  has  discovered  many  other  smaller  beds 
of  silver-lead  ores  of  this  type  along  fissures  of  the 
east-west  and  north  70  deg.  east  series,  and  some  of 
them  have  yielded  small  shipments  of  high-grade  ore. 
Their  chief  importance  is  as  possible  leaders  to  bigger 
beds  at  depth. 

One  other  bed  of  a  related  type  is  of  interest  because 
of  the  wide  publicity  recently  given  to  the  camp  of 
Silverhorn,  about  twenty-three  miles  north  of  Pioche. 
The  deposits  here  are  in  a  much  higher  horizon  than 
those  to  the  south.  They  lie  between  a  limestone-shale 
contact,  apparently  in  genetic  connection  with  an  acid 
dike.  A  siliceous  bed  of  considerable  thickness  near  the 
dike  was  formed  by  replacement  at  this  contact,  which 
dips  northerly  at  from  20  to  30  deg.  Erosion  has 
stripped  the  overlying  shale  from  the  hanging  wall  of 
the  quartz  and  cut  away  the  softer  dike  at  the  foot,  so 
as  to  leave  an  outcrop  of  quartz  with  a  deceptive  appear- 
ance of  great  size.  The  quartz  thins  out  rapidly  in 
the  direction  of  the  dip,  and  any  attempt  to  follow  the 
quartz  to  depth  will  be  a  failure.  It  represents  a  bed- 
ding out  at  a  high  horizon  of  the  final  siliceous  solutions 
with  a  little  mineralization,  and  so  may  indicate  a  chan- 
nel of  circulation  which  at  some  depth  may  have  bedded 
out  again  to  form  valuable  deposits  of  ore,  but  whether 
or  not  such  other  bedding  may  occur  within  economic 
limits  of  sinking  is  problematic.  Added  to  the  apparent 
size  of  the  outcrop  was  the  bait  of  superficial  rich 
chlorides  and  a  little  argentite,  but  it  is  doubtful  if 
the  body  of  the  quartz  or  any  considerable  part  of  it 
will  carry  payable  values. 

At    the    Prince    Consolidated    and    Virginia    Louise 
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mines,  about  two  miles  south  of  P  eral  big  re- 

placement ore  beds  have  been  developed  and  partly 
mined.  The  average  of  the  ores  is  about  .".  oz.  silver, 
:;  per  cenl  lead,  and  8  to  6  per  cenl  zinc  with  an 
-  of  manganese  and  iron  over  silica  of  from  LS  to 
30  per  cent.  As  the  beds  are  oxidized  they  arc  a  valu- 
abli  fluxing  ore,  and  the  Prince  has  shipped  about 
sue. 000  tons  to  the  Salt  Lake  smelters,  earning  good 
dividends  from  the  shipments.  The  Virginia  Louse  has 
shipped  a  lesser  but  considerable  tonnage,  and  a  ■  ■  ■ 
report  by  Walter  Harvey  Weed  estimates  that  there 
is  from  500,000  to  more  than  1,300,000  tons  of  positive 
and  probable  ore  in  the  mine.  There  are  good  pro 
for  finding  more  ore  in  both  mines.  The  ore  was 
formed  by  a  complete  replacement  of  limestone  beds, 
intercalated  with  the  shales  which  overlie  the  Cambrian 
quartzite. 

From  my  own  observations  it  appears  that  as  yei 
no  satisfactory  explanation  of  the  source  of  the  min- 
eralization has  been  found,  nor  will  the  full  possibilities 
of  the  deposit  be  known  till  this  is  determined.  The 
deposit  is  cut  off  on  the  west  by  a  north  30  deg.  west 
fault  which  is  roughly  parallel  with  the  apparent  long 
axis  of  the  deposit,  and  part  of  one  big  bed  at  least  is 
cut  off  on  the  east  by  a  north-south  fault.  These  faults 
are  certainly  post-mineral,  and  there  is  reason  to  expei  I 
to  find  big  sections  of  the  ore  beds  beyond  them,  but 
the  direction  and  extent  of  lateral  movement  along 
them  must  first  be  determined  before  they  can  be  found 
other  than  by  accident.  The  only  indication  seen  of  a 
possible  source  of  mineralization  of  these  beds  was  in 
the  fact  that  they  seem  to  die  out  to  the  north  in  the 
Prince  and  to  thicken  toward  the  south  in  the  Virginia 
Louise.  This  may  serve  to  indicate  the  approach  to 
the  main  channel  of  circulation  from  which  the  replace- 
ment spread. 

Some  have  believed  that  the  ore  beds  are  not  the 
result  of  the  oxidation  in  place  of  beds  of  primary  sul- 
phides, but  are  a  redeposition  of  migratory  oxides.  I 
can  see  no  reason  to  believe  that  they  were  formed  in 
other  than  the  same  manner  as  the  big  sulphide  bed  of 
the  Combined  Metals,  Inc. 

The  Combined  Metals,  Inc.,  on  the  west  end  of  the 
Panaca  claim,  but  in  the  shale  beyond  the  fault  which 
cut  off  the  rich  Raymond  and  Ely  vein  in  the  quartzite. 
has  a  replacement  deposit  in  a  bed  of  limestone  in  the 
Gladstone  shale,  which  is  of  much  importance.  Here 
has  been  developed  a  body  of  150,000  tons  of  lead-zinc- 
iron  sulphides  carrying  8  oz.  silver,  8  per  cent  lead  and 
18  per  cent  zinc,  in  a  bed  that  is  40  ft.  thick  at  center. 
5  ft.  thick  at  the  edges,  with  an  average  thickness  of 
27  ft.;  40  ft.  to  167  ft.  wide,  with  an  average  width  of 
92  ft.;  and  over  400  ft.  long,  with  a  possibility  of 
•finding  faulted  extensions  to  the  west. 

The  cross-section  on  p.  280  of  the  Prince  Consolidated, 
furnished  by  the  company,  gives  a  general  idea  of  the 
lay  of  the  beds  and  the  north  30  deg.  west  fissures  and 
faults.  Though  the  correctness  of  assumptions  based  on 
drilling  results  remains  to  be  proved,  this  sketch  gives 
an  excellent  idea  of  the  upper  beds. 

The  possibilities  of  the  type  of  ore  deposit  under  dis- 
cussion have  best  been  demonstrated  by  the  Hillside, 
Mayday,  Gypsy,  and  other  mines  in  the  Bristol  district. 
This  group  of  mines  has  been  worked  at  various  times 
%  a  number  of  companies  and  individuals,  and  some  of 
them  are  said  to  have  made  large  and  profitable  pro- 
ductions, the  total  being  reported  as  several  million 
dollars.     As  often  as  worked  they  have  been  reported 


.i-  bottomed,  <Uu-  to  the  pinching  of  the  vein 

limestone  beds;  but  deeper  wok  has  found  and  yet  will 

find  other  splendid  orebo 

Among  the  main   fissures   are  the  Mayday,   Hi 

and  Tempest  of  I  he  north  70  d 

and  the  Gyp  s   of  the  north   r>  i 

Mayday  and  Tempest  are  parallel  and  several  hundred 

feet  apart  on  surface:  the  Hillside  may  be  an 

of   one   of  these,   but    the  ed   by 

faulting.    The  Gypsy  has  been  mined  to  a  depth  of  aboul 

1,70(1  ft.  on   the  dip  of  the  .Mayday  fissure,  or  900  ft. 

vert  ically.    The  surface  outcrop  is  not  big  and  is  marked 

by  irregular  streaks  of  iron  and  copper  oxides. 

The  ore  to  the  800  level  has  been  a  mixture  i 
copper  and  lead  oxides,  with  good  silver  values.     Be- 
tween the  800  level  and  the  bottom   some  galena  and 
blende  is  found. 

The  Hillside  mine  exhibits  characteristics  similar  to 
those  above  noted,  and  a  big  body  of  rich  sand  car- 
bonates and  silver-lead-copper  oxides  has  been  mined 
out  to  the  900  level.  This  is  at  a  higher  horizon  in  the 
Upper-Cambrian  limestones  than  the  Mayday,  and  it 
should  have  the  same  possibilities  for  opening  out   at 
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other  lower  horizons.  Similarly,  other  smaller  ore- 
bodies  that  have  been  mined  at  intersections  of  other 
north-south  fissures  with  the  Mayday  and  Tempest 
fissures  should  have  possibilities  at  lower  horizons. 

I  believe  that  there  is  a  big  future  for  the  district. 
There  are  a  great  number  of  mineralized  fissures  of 
each  class,  many  unprospected  dike  contacts,  and  several 
important  sections  of  faulted  ore  deposits  that  it  should 
be  possible  to  find.  If  the  district  is  thoroughly  studied 
as  a  whole,  a  sound  basis  of  correlation  of  the  deposits 
worked  out,  and  the  lessons  of  this  study  applied  intel- 
ligently to  the  individual  property  in  a  comprehensive 
plan  of  development,  other  important  orebodies  will  be 
found.  As  in  the  past,  the  work  will  lag,  and  the  dis- 
trict be  dull  at  times  till  some  courageous  pioneer  proves 
that  in  depth  one  may  pass  from  one  type  of  deposit 
to  another  within  the  same  property.  Then  will  come 
a  rush  of  development  that  will  make  mines  from  many 
of  the  great  number  of  mineralized  outcrops  in  the 
district. 

The  possibilities  for  extension  in  depth  are  great,  and 
though  the  investigator  is  not  yet  in  a  position  to  pre- 
dict such  a  future,  there  is  sufficient  copper  in  evidence 
in  parts  of  the  district  to  show  the  presence  of  that 
metal  in  the  mineralizing  solutions,  and  it  may  be  that 
here,  as  in  some  other  districts,  below  the  zinc  copper 
will  be  found. 
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Roasting  Zinc  Ores  for  Electrolytic  Reduction 

Formation  of  Zinc  Ferrate  Not  Always  Entirely  Accountable  for  Poor 
Extraction  Extremely  Fine  Grinding  Deleterious  Quick  Roasting 
With    Thin    Beds    Generally    Advisable-    Draft    Regulation    Important 

By  Thomas  French 

Writti  ■  g  <"ul  Mining   i 


IN  A  PAPER  which  I  wrote  in  1917,'  reference  was 
made  to  the  difficulty  of  obtaining  a  high  extraction 
of  zinc  after  roasting  ores  for  the  reduction  of  zinc 
by  the  electrolyl  At  that  time  tin-  extraction 

ne  large  plant  varied  from  40  to  60  per  cent, 
whereas  at  another.  70  per  cent  was  above  the  average. 
In  the  paper  mentioned,  it  was  stated  that  extractions 
of  90  per  cent  of  zinc  had  been  obtained  from  low-grade 
ferruginous  ores,  though  95  to  97  per  cent  could  be 
obtained  from  concentrates  containing  45  per  cent  of 
zinc. 

During  the  Great  War  the  chief  concern  of  the  pro- 
ducers of  zinc  was  to  obtain  a  large  output  of  zinc, 
regardless  of  the  percentage  of  extraction,  although 
even  at  that  time  the  low  figures  occasioned  a  certain 
amount  of  alarm.  It  was  estimated  that  if  the  price 
of  zinc  fell  to  7c.  per  lb.,  or  even  to  9c,  under  some 
mining  and  operating  conditions,  the  profit  would  be 
insufficient  to  warrant  operation  of  the  plants.  Since 
then,  a  great  amount  of  valuable  experimental  and  work- 
ing data  has  been  accumulated,  and  much  improvement 
in  roasting  has  been  accomplished,  but  still  the  results 
are  lower  than  was  predicted. 

Modification  of  Roasting  Methods  Essential 

The  object  of  this  article  is  to  suggest  various  means 
by  which  the  methods  of  roasting  may  be  so  modified 
a?  to  give  increased  extractions.  Some  of  the  suggested 
alterations  are  quite  at  variance  with  the  present  recog- 
nized practice,  but  as  a  pioneer  in  the  electrolytic  reduc- 
tion of  zinc  ores,  I  actually  obtained  the  results  de- 
scribed. 

If.  through  overheating,  ferrate  of  zinc  has  once 
formed,  no  ordinary  modification  of  the  roasting  process 
can  be  made  to  cure  it.  Some  ores,  in  which  the  zinc 
probably  exists  in  combination  with  iron  as  ferrate  of 
zinc,  cannot  be  made  to  give  a  high  extraction  of  zinc, 
no  matter  how  carefully  the  roasting  operation  may  be 
conducted,  and  some  ores  may  easily  be  seen  to  have 
undergone  thermal  metamorphism. 

In  the  past,  ferrate  of  zinc  has  often  been  blamed  for 
poor  extractions  of  zinc  when  in  fact  it  was  only  partly 
responsible.  It  requires  a  considerable  degree  of  over- 
heating, and  time,  completely  to  combine  all  the  iron 
with  the  zinc  at  the  temperature  used  in  roasting,  and 
even  then  there  is  a  definite  limit  to  the  amount  of  zinc 
that  may  be  combined  with  the  iron.  Where  a  markedly 
low  extraction  of  zinc  occurs,  the  reason  may  more  often 
be  found  in  incipient  fusion  or  sintering  of  the  ore 
through  the  use  of  too  high  a  temperature  in  the  earlier 
stages  of  roasting,  or  in  the  failure  to  convert  the  sul- 
phide wholly  into  oxide  or  sulphate.  Once  sintering 
has  occurred — and  this  is  likely  to  happen  in  furnaces 
with  rotating  stirrers — it  is  difficult  to  drive  off  the  sul- 
phur without  using  an  excessive  temperature. 
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Many  investigators  have  insisted  on  the  necessity  of 
grinding  the  ores  extremely  fine,  and  data  have  been 
given  prominence  that  might  be  considered  conclusive 
proof  of  its  benefits.  It  has  been  recommended  that  a 
large  proportion  should  go  through  200  mesh.  There 
are,  however,  certain  objections  to  fine  grinding.  Not 
only  is  much  dust  produced  in  the  roasting  furnace  and 
carried  into  the  flues,  but  when  falling  from  floor  to 
floor  the  fine  state  of  division  of  the  particles  of  sul- 
phides causes  them  to  flash,  producing  sintering  and  a 
temperature  that  is  often  far  in  excess  of  that  necessary 
to  form  ferrate  of  zinc.  For  these  reasons  I  have  al- 
ways endeavored  to  grind  the  ore  so  that  as  little  as 
possible  is  either  finer  or  coarser  than  30  mesh.  High 
extractions  of  zinc  have  been  obtained  from  ferruginous 
ores  that  have  been  roughly  crushed  to  pass  an  8-mesh 
screen.  This  is,  however,  the  other  extreme,  for  al- 
though the  ore  is  completely  roasted,  it  is  found  that 
the  zinc  does  not  dissolve  sufficiently  rapidly,  and  that 
by  further  grinding  after  roasting  an  extraction  of  an 
additional  1  per  cent  or  possibly  2  per  cent  can  be 
obtained. 

Some  finely  ground  ores  and  concentrates  have  when 
wet  a  tendency  to  cake  and  form  small  lumps.  Some  of 
these  in  roasting  pass  through  the  furnace  from  hearth 
to  hearth  as  small  balls,  which  never  break,  and  as  they 
are  only  superficially  roasted  the  center  contains  unal- 
tei-ed  sulphide.  In  some  instances  a  considerable  loss  in 
extraction  occurs  in  this  way.  A  mechanical  contrivance 
should  be  placed  on  the  drying'hearth  of  the  furnace  to 
break  up  these  lumps ;  otherwise  they  should  be  sepa- 
rated by  sifting  from  the  roasted  ore. 

Short  Roast  Advantageous 

In  reviewing  the  data  that  have  been  published  it  is 
very  noticeable  that  the  ore  is  kept  in  the  roasting 
furnace  for  a  much  longer  time  than  is  necessary  or 
good  for  it.  If  temperature  and  time  are  involved  in 
the  formation  of  ferrate  of  zinc,  the  shorter  the  time 
the  ore  is  exposed  to  possible  periods  of  excessive  tem- 
perature the  less  likelihood  is  there  of  the  formation  of 
ferrate  of  zinc.  Following  the  practice  which  obtains 
in  roasting  ores  for  the  retort  process,  it  appears  to  be 
customary  to  keep  the  ore  in  the  furnace  for  a  long 
period,  in  some  cases  as  much  as  twenty-four  hours. 
This  implies  that  for  the  same  output  the  bed  of  ore 
on  the  hearths  must  be  extremely  thick. 

In  mechanical  roasting  furnaces  the  output  is  deter- 
mined by  the  speed  of  the  rabble  arms  and  the  number 
and  disposition  of  the  rabble  blades.  The  amount  of 
feed  must  be  regulated  to  suit  these,  and  by  adjusting 
them  to  one  another  the  ore  may  be  kept  in  the  furnace 
for  any  desired  length  of  time,  provided  the  depth  of 
ore  is  within  reasonable  limits.  The  depth  of  ore  on 
the  hearth  must  be  so  regulated  that  the  maximum  of 
sulphide  is  converted  into  oxide  or  sulphate  before  it 
leaves  the  last  hearth,   with   the   minimum  amount   of 
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auxiliary  heat.  It  is  here  thai  the  greatest  judgmenl 
is  required  in  order  to  obtain  the  best  results.  The 
difficulty  is  all  tin-  greater  because  any  variation  in  the 
ores  demands  a  differenl  adjustment.  The  mailer  is 
further  complicated  by  the  fad  thai  the  rabble  blades 
cannol  be  readily  altered.  Fortunately,  only  a  little 
trouble  is  involved  in  varying  the  speed  of  the  rabble 
arms. 

Optical  Pyrometer  Necessary  to  Ei  fi<  ient 

Regulation 

Oxidation  is  active  on  the  freshly  exposed  surface  of 
the  ere  on  the  middle  hearths.  Within  a  few  seconds, 
however,  the  intense  heat  generated  by  the  rapid  oxida- 
tion on  the  surface  dies  down,  and  oxidation  on  and 
under  the  surface  then  proceeds  much  more  slowly.  Al- 
though pyrometer  couples  sunk  in  the  roasting  ore,  as 
is  often  the  practice,  are  useful  in  giving  a  general 
average  of  the  temperature  of  the  hearth,  they  do  not 
give  the  actual  temperature  at  which  the  ore  is  being 
roasted  on  the  surface,  and  it  is  on  the  surface  that  the 
greater  part  of  the  roasting  is  done.  A  slight  increase 
in  the  auxiliary  heat  for  a  short  time  may  result  in  a 
sufficiently  excessive  superficial  temperature  to  form 
ferrate  of  zinc  or  to  cause  sintering  to  take  place,  which 
the  sunk  couple  would  not  register,  as  it  would  give  only 
an  average  of  the  temperatures  of  the  exterior  and  in- 
terior of  the  mass.  An  optical  pyrometer  is  necessary 
to  give  the  correct  temperature  at  which  oxidation  is 
taking  place  on  the  surface. 

To  obtain  the  best  results  in  roasting,  the  ore  should 
be  turned  over  as  soon  as  the  surface  heat  has  died 
down.  For  this  purpose  the  speed  or  number  of  the 
rabble  arms  should  be  considerably  increased,  and  the 
number  and  pitch  of  the  rabble  blades  must  be  cor- 
respondingly altered  to  prevent  the  ore  from  traveling 
over  the  hearths  too  rapidly. 

Details  of  Preferred  Practice 

The  speed  at  which  roasting  takes  place  varies  with 
different  ores,  but  with  most  ores  a  seven-hearth  Wedge 
furnace  with  an  internal  diameter  of  22  ft.,  for  instance, 
may  be  made  to  deliver  the  completely  roasted  ore  with 
a  considerable  proportion  of  sulphate,  sufficient  to  pre- 
vent either  a  loss  or  accumulation  of  acid  in  the  dissolv- 
ing department,  at  the  rate  of  about  one  ton  per  hour. 
The  ore  should  not  remain  in  the  furnace  for  more  than 
four  and  one-half  hours,  and  three  and  one-half  hours 
is  often  sufficient.    At  this  rate,  the  depth  of  ore  on  the 
hearths  must  be  less  than  that  usually  employed  when 
the  ore  remains  in  the  furnace  from  six  to  twenty-four 
hours.     The  thinner  the  bed  of  ore  and  the  more  it  is 
stirred,  the  sooner  will  it  be  roasted.     In  a  laboratory 
muffle  furnace,  for  instance,  a  thin  layer  of  ore  may  be 
completely  roasted  in  an  hour  or  less.     It   is  evident 
that  with  a  thick  layer  of  ore,  and  the  slow  stirring 
necessary  to  retain  the  ore  in  the  furnace  for  an  ex- 
tended period,  many  of  the  particles  of  the   ore  may 
chance  never  to  be  near  enough  to  the  surface  to  be 
completely  roasted,  and  a  lowered  extraction  will  result. 
The  draft  of  the  furnace  should  be   limited  to  the 
utmost.    A  definite  amount  of  oxygen  is  of  course  neces- 
sary, but  the   excess  employed   should   be  as   little   as 
possible.     This  statement,   again,   is   at   variance   with 
that  of  other  investigators,  but  I  have  obtained  the  best 
results  by  that  means.     In  furnaces  of  the  McDougall 
or  Wedge  types,  the  damper  at  the  outlet  of  the  furnace 
should  be  closed  sufficientlv  to  cause  the  doors  on  the 
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of  zinc.     It   has  also  the  effect  of  preventing  the  too 

rapid  oxidation  of  the  ore  on  the  upper  floors,  which 

may  produce  a  temperature  high  enough  to  sinter  the 

ore. 

Coal-fired  Furnace  Inefficient 

When  coal-fired  furnaces  connected  with  roasting  fur- 
naces are  used  as  sources  of  auxiliary  heat,  a  consider- 
able amount  of  draft  is  required  to  cause  the  fire  to  burn 
rapidly  enough  to  provide  sufficient  heat  for  the  com- 
plete oxidation  of  the  ore.  This  type  is  not  to  be  recom- 
mended, as  the  heating  is  not  only  too  local  in  its  action, 
but  it  is  also  an  inefficient  and  costly  method.  Producer 
gas  can  be  much  more  conveniently  applied  at  the  po 
where  it  is  most  required,  but  it  also  is  too  cumbrous 
and  costly  when  compared  with  oil  firing.  The  oil  neces- 
sary to  roast  a  ton  of  ore  with  limited  draft  does  not 
usually  exceed  five  gallons  and  is  at  times  only  half  of 
that  amount.  When  this  is  compared  with  the  amount 
of  coal  used  in  some  of  the  larger  works,  where  it  varies 
from  300  to  600  lb.,  and  the  concurrent  labor  is  con- 
sidered, the  advantages  of  oil  firing  are  apparent. 

Double  Roasting  Sometimes  Necessary 

Occasionally,  incompletely  or  under-roasted  ore  is  pro- 
duced, generally  when  a  breakdown  has  occurred  in  the 
roasting  furnace.  It  becomes  a  difficult  matter  to  dis- 
pose of  this  ore  economically.  I  have  found  that  the 
best  method  to  adopt  is  to  mix  the  under-roasted  ore 
with  a  suitable  small  coal,  and  run  it  through  the  fur- 
nace a  second  time.  If  the  ore  has  merely  cooled  off  too 
much  to  finish  the  roasting  on  the  lower  hearths  with 
the  auxiliary  heat  that  is  available,  it  is  only  necessary 
to  scatter  a  sufficient  amount  of  small  coal  onto  these 
hearths.  It  soon  becomes  intimately  mixed  with  the  ore 
and  provides  sufficient  heat  to  complete  the  roasting. 
If  the  partially^  roasted  ore  has  been  spoiled  through 
sintering,  it  must  be  reground  before  it  is  mixed  with 
the  coal. 

When  ores  rich  in  sulphide  are  mixed  with  coal  and 
roasted,  little  volatilization  of  zinc  is  noticeable.  There 
is,  of  course,  no  advantage  in  roasting  a  rich  sulphide 
ore  mixed  with  coal,  as  there  is  sufficient  heat  in  the 
upper  hearths  to  burn  off  the  sulphur  without  the  aid 
of  auxiliary  heat;  but  when  a  carbonate  or  silicate  ore 
mixed  with  a  proportion  of  sulphide  is  to  be  dealt  with. 
the  only  courses  open  are  separation  by  concentration, 
dissolving  out  the  carbonate  or  silicate  and  roasting  the 
sulphide  residue  afterward,  or  mixing  with  sufficient 
ground  coal  to  provide  the  heat  which  in  a  richer  sul- 
phide ore  is  supplied  by  its  oxidation.  Were  it  not  that 
oil  is  so  easily  applied  in  roasting,  there  can  be  little 
doubt  that  the  mixing  of  coal  with  the  ores  when  they 
reach  the  lower  hearths  would  be  largely  used  in  the 
future,  as  the  extraction  of  zinc  from  ores  treated  in 
this  way  is  all  that  can  be  desired.  When,  however,  low- 
grade  ores  are  being  treated,  an  excessive  amount  of  oil 
or  other  fuel  would  be  necessary,  and  it  is  here  that  a 
mixture  with  coal  would  be  invaluable.     The  coal  used 
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for  this  purpose  should  l>e  a  free-burning  one,  of  a  non- 
g   character,    and   one   containing   as   little    ash    as 
■'le. 
My  observations  have  indicated  that  the  percentage  of 

•hat   can    he   extracted    from   an   ore    roasted   with 

d  coal,  compared  with  the  same  ore  roasted  with 

iary  heat,  is  less  only  by  the  amount  of  ash  in  the 

ised;  if  this  is  deducted  the  percentage  of  extrac- 

mt  equal  in  both  methods.     It  is.  however,  an 

mely   difficult   matter   to   determine  this   with   any 

degree  of  accuracy,   for  the   weight   of   two  successive 

ted  ore  from  a  given  quantity  of  ore  is 

m  the  same,  on  account  ^(  unequal  oxidation  and 

.  iv  effort   has  been  made  to 

all  the  conditions  of  roasting  exactly  similar. 

When  complex  ores  containing  a  moderate  percentage 

ad  are   treated   with  ground  coal,  there  does  not 

appear  to  be  any  more  danger  of  the  lead  separating  in 

•he  metallic  state,  when   reasonable  care   is  used,  than 

there  is  from  the  reaction  of  sulphide  of  lead  with  oxide 

or  sulphate.     If  the  lead  is  reduced  it  is  in  a  fine  state 

vision,  and  it  does  not  show  much  tendency  to  run 

together.    When  the  reduced  particles  of  lead  reach  the 

surface  they  are  apparently  quickly  reoxidized. 

Furnaces  of  the  McDougall  or  WTedge  types  are  usually 
up-drafted,  and  hitherto  they  have  not  been  notably 
successful  when  down-drafted,  on  account  of  the  diffi- 
culty of  keeping  the  upper  doors  free  from  sulphur 
fumes.  This  difficulty  may  be  overcome  by  connecting 
the  upper  hearths  with  the  flue,  and  bypassing  a  small 
part  of  the  gaseous  products  of  combustion  by  means  of 
dampers,  to  prevent  the  escape  of  fumes  into  the  roaster 
building.  The  small  quantity  of  auxiliary  heat  that  is 
required  for  the  purpose  of  igniting  the  ore  is  supplied 
to  the  top  hearth  by  means  of  oil,  producer  gas,  or  an 
ordinary  coal-fired  furnace  placed  on  a  special  platform 
at  that  level.  If  the  doors  are  made  to  fit  well,  there  is 
not  much  difficulty  in  siphoning  the  gases  downward. 
This  type  of  furnace  has  the  great  advantage  of  carry- 
ing the  hot  products  of  combustion  of  the  ore  over  the 
partly  roasted  ore  on  the  lower  hearths,  where  the 
sulphur  content  is  too  low  to  maintain  combustion,  in- 
stead of  upward  over  the  ore  on  the  upper  hearths 
where  combustion  is  already  active. 


Zinc  Volatilization  Being  Studied 
At  the  Intermountain  Station  of  the  U.  S.  Bureau  of 
Mines,  Salt  Lake  City,  Utah,  in  the  investigation  of  the 
chemistry  of  the  volatilization  process,  the  determina- 
tion of  the  vapor  pressure  of  zinc  chloride  over  the 
range  of  temperature  300  to  700  deg.  C,  which  is  one 
of  the  essential  factors  of  the  above  equilibria,  has 
been  completed.  Values  obtained  by  the  static  type  of 
apparatus  recently  designed  have  given  results  con- 
.t  with  boiling-point  determinations  found  in  the 
literature.  A  satisfactory  method  for  preparation  of 
c.p.  anhydrous  zinc  chloride,  free  from  zinc  oxide  or 
hydrochloric  acid,  has  also  been  worked  out.  The 
experiments  on  gas  velocity  with  zinc  oxide  plus  salt 
plus  silica  show  that  the  percentage  of  zinc  volatilized 
is  independent  of  the  gas  velocity,  but  that  the  vola- 
tilization of  salt  increases  with  it,  although  the  air  is 
partly  dried  by  passing  through  calcium  chloride.  In 
the  mixture  of  lead  and  zinc  oxides,  the  percentage 
of  zinc  volatilized  increases  with  the  percentage  of 
lead  volatilized,  much  of  the  zinc  going  off  as  water- 
soluble  zinc  chloride. 


Dichromates  Valuable  in  Differential  Flotation 

Results  of  the  co-operation  work  of  the  U.  S.  Bureau 
i  Alines  with  the  State  of  Colorado  will  be  published 
M.m  by  the  Colorado  Bureau  of  Mines.  The  work  was 
devoted  mainly  to  the  low-grade  complex  sulphide  ores 
in  the  state,  and  the  field  report  covered  all  properties 
working  such  ores.  The  ore  dressing  was  confined 
largely  to  the  application  of  differential  flotation,  as  in- 
fluenced by  chemical  agents,  to  the  complex  iron-zinc- 
lead  ores  containing  precious  metals.  The  results 
showed  that  potassium  dichromate  (or  sodium  dichro- 
mate)  in  slightly  acid  solution  is  an  efficient  agent  in 
separating  zinc  sulphide  from  iron  and  lead  sulphides; 
it  has  since  been  applied  with  success  to  the  complex 
sulphide  ores  and  sludges  of  the  Vinegar  Hill  district, 
in  Wisconsin.  In  addition,  some  cyaniding  work  wa.s 
done  on  oxidized  ores  from  the  Creede  district;  and 
the  Cai-on-Clevenger  process  for  the  treatment  of  re- 
fractory silver  ores  containing  pyrolusite  was  success- 
fully applied  to  ore  mined  near  Del  Norte,  Col. 


Magnesite  Deposits  Examined  in  Pennsylvania 

About  the  middle  of  the  last  century  most  of  the 
Epsom  salts  used  in  the  United  States  was  made  in 
Baltimore  from  magnesite  mined  in  Pennsylvania.  The 
use  of  Epsom  salts  has  continued,  but  the  mining  of 
magnesite  on  a  commercial  scale  in  Pennsylvania  ceased 
prior  to  1860.  The  demand  for  magnesite  on  the  At- 
lantic seaboard  resulted  last  summer  in  an  investigation 
of  the  possibility  of  working  the  Pennsylvania  deposits 
profitably,  and  that  the  U.  S.  Geological  Survey  might 
be  informed  concerning  the  recent  developments,  the 
deposits  were  examined  by  R.  W.  Stone. 

The  deposits  examined  are  near  the  oxbow  of  Octo- 
raro  Creek,  on  the  Pennsylvania-Maryland  state  line. 
Some  work  has  recently  been  done  on  a  deposit  just 
east  of  Goat  Hill,  in  the  southwestern  part  of  Chester 
County,  about  two  miles  north  of  Rising  Sun,  Md.  The 
magnesite  occurs  in  the  state-line  serpentine,  and  all 
the  old  pits  recently  reopened  are  within  a  few  rods 
north  of  the  state  boundary. 

The  work  done,  which  consisted  of  re-excavating  the 
pits,  quarries,  open  cuts,  and  a  shaft  that  had  become 
filled  with  dirt,  showed  that  the  magnesite  occurs  in  a 
fine  network  or  stockwork  of  small  veins,  most  of  them 
less  than  an  inch  thick.  There  are  apparently  two  prin- 
cipal systems  of  veins,  which  ci-oss  at  right  "angles ;  the 
veins  of  the  north-south  system  stand  nearly  vertical, 
but  those  of  the  east-west  system  dip  southward  at  a 
high  angle.  Two  veins  were  uncovered,  one  about  14  in. 
wide  and  the  other,  which  was  found  a  few  rods  farther 
east,  in  an  open  cut,  about  12  in.  wide.  A  thorough 
exploration,  including  the  reopening  and  drainage  of  a 
shaft  with  underground  drifts,  failed  to  disclose  any- 
larger  veins,  but  it  is  reported  that  a  body  of  magnesite 
about  30  in.  wide  was  found  in  the  shaft  at  the  crossing 
of  two  principal  veins. 

The  development  work  completed  last  fall  shows  that 
the  quantity  of  magnesite  available  close  to  the  surface 
is  small  and  that  many  tons  of  waste  would  have  to  be 
handled  to  produce  a  single  ton  of  ore,  and  production 
on  a  commercial  scale  was  therefore  not  attempted.  The 
magnesite  is  of  the  white  amorphous  variety  like  that 
produced  in  California  and  Greece.  It  has  the  typical 
curved  porcelaneous  fracture  and  is  apparently  of  high 
grade. 
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Australian  Mining  Conditions 

Low  Metal  Prices  and  High  Costs  Restrict  Activities     Western  Australia  Leading  Gold  - 
Producing  ^State — Gold    Premium   Alone    Makes  Possible  Operation  of  Many  Mines 
Government -Owned    Mines  Not  Highly  Successful     Activity  in  Petroleum  Prospecting 

By  Peter  G.  Tait 

Editor   ■  ■ 

Written  for  Engineering  and  Mining  Journal 


THE  YEAR  1921  was  undoubtedly  the  worst  ever 
experienced  in  the  history  of  Australian  mining. 
Low  metal  prices  and  high  production  costs  made 
it  impossible  for  the  companies  to  make  ends  meet,  and 
under  the  arbitrary  methods  of  adjusting  wages  and 
labor  conditions  it  was,  unfortunately,  necessary  for 
the  economic  pinch  to  be  felt  before  the  labor  unions 
would  budge  an  inch.  They  failed  to  realize,  because 
they  did  not  want  to.  that  war-time  and  peace-time  con- 
ditions are  altogether  different ;  that  the  nation  has  to 
get  back  to  normal  as  other  nations  are  doing;  that 
owners,  small  and  large  alike,  are  not  prepared  to  de- 
plete their  wasting  assets  without  some  return. 

However,  the  truth  now  appears  to  have  penetrated 
the  dullest  intellects,  and  a  gradual  revival  may  be  ex- 
pected. The  chairman  of  the  North  Broken  Hill,  at 
the  last  meeting  of  shareholders,  stated  that  working 
costs,  compared  with  the  first  half  of  1914.  had  in- 
creased by  155  per  cent,  whereas  the  price  of  lead  was 
slightly  above  the  pre-war  figure.  After  considerable 
opposition,  the  Wallaroo  &  Moonta  and  the  Mount 
Lyell  copper  mines  were  able  to  convince  the  courts  by 
production  of  their  cost  sheets  and  independent  exami- 
nation of  the  accounts,  that  a  readjustment  of  the  wage 
rate  was  absolutely  necessary.  The  first  -  mentioned 
company  actually  closed  down  for  several  months  and 
the  latter  threatened  to  do  likewise. 

At  the  end  of  October,  the  famous  Mount  Morgan 
mine,  which  has  been  shut  down  since  May,  obtained 
the  sanction  of  the  Queensland  Court  to  reduce  wages 
by  -0  per  cent,  making  the  new  minimum  wage  10/10 


per  day.  The  government  will  subsidize  operations  to 
the  extent  of  £1,000  per  week,  by  way  of  rebate  on  rail- 
way freights,  and  the  greater  part  of  this  amount  will 
be  distributed  pro  rata,  raising  the  minimum  wage  to 
1 1  9  per  day.  Even  at  these  reduced  wages  the  com- 
panies do  not  expect  to  make  a  profit,  their  aim  being 
philanthropic  rather  than  selfish.  At  the  same  time, 
they  will  probably  lose  less  than  if  the  mines  and  works 
were  idle,  because  of  the  overhead  charges  which  have 
to  be  met  in  any  event. 

Looking  back,  one  cannot  help  thinking  of  the  huge 
Minis  lost  by  the  employees  and  by  the  community 
through  the  short-sighted  policy  of  the  unions  which 
caused  the  Broken  Hill  strike,  beginning  in  May,  1919. 
and  lasting  for  eighteen  months.  It  was  during  this 
period  that  silver  reached  such  phenomenal  prices.  It 
is  not  alone  the  unions  that  have  to  be  blamed  for  huge 
losses  sustained  by  the  industry.  In  J  920-1921,  the 
muddling  of  the  government  in  connection  with  the 
control  of  the  metal  industry  was  responsible  for  a  loss 
of  £500,000.  Copper  which  might  have  been  sold  for 
ill  11  per  ton  was  ultimately  thrown  on  the  market  when 
the  price  was  down  to  about  £70.  Thmugh  the  two 
circumstances  noted  the  mines  of  Australia  lost  per- 
haps £2.000.000,  an  amount  which  would  have  gone  a 
long  way  in  seeing  them  through  the  depression  of 
1921. 

The  same  state  of  affairs  reflected  by  Australian  con- 
ditions has  been  world-wide.  Mining  in  the  past  has 
been  one  of  our  staple  industries;  the  industry,  in  fact. 
which  laid  the  foundations  of  the  country's  commercial 
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importance,  and  has  added  millions  to  the  wealth  of  the 
empire.  It  can  truly  be  said  that  great  expansion  is 
possible.  The  gold  yield  may  not  reach  the  high  figures 
p  wher.  the  Hendigo.  Charters  Towers, 
and  Kalgoorlie  mines  were  at  their  zenith,  but  there 
are  other  valuable  mineral  asset.-  which  must  be  devel- 
oped to  meet  the  needs  of  industry  by  the  aid  of  science. 
It  is  impossible  to  do  more  at  the  date  of  writing 
than  to  give  an  estimate  of  the  gold  yield  for  1921. 
The  production  will  be  approximately  714.500  fine 
ounces,  as  shown  in  Table  I. 

TABU:  I  PRODI  CTION,    l"20  1921 

I  Gold  Estimate 

I O20  for  1921 

W«1m                                                                          48,907  50,000 

$£5Ed*"'-                                                                               "  5.230  50,000 

r^r*"*  J#6  5.S88 

\^»  168,979  96,000 

«£££  Austria  617.842  510,000 

Northern  Tewitmy  and  Papua 3,642  '.000 

962.543         714,500 

Gold  Premium  Keeps  Mines  Going 
Had  it  not  been  for  the  formation  of  the  Gold  Pro- 
ducers' Association,  with  the  approval  of  the  common- 
wealth authorities,  to  export  "new"  gold  only,  there 
would  have  been  few  if  any  gold  mines  working  in  1921 
in  Australia.  As  it  is,  there  is  hardly  a  mine  making  a 
reasonable  profit  over  and  above  the  amount  received 
as  a  premium;  and  it  will  therefore  be  seen  that  the 
future  of  the  industry  depends  on  two  alternative  fac- 
tors— the  reduction  of  costs  represented  by  labor  and 
supplies  to  something  like  pre-war  values,  and  the 
maintenance  of  the  present  premium  on  gold.  Permis- 
sion to  export  was  originally  granted  for  six  months 
only,  but  extensions  have  been  granted  from  time  to 
time. 

During  the  half  year  ended  June  30,  1921,  the  aver- 
age London  price  for  fine  gold  was  £5  10s.  8d.  per  oz. 
The  association  sold  during  September  (including  local 
sales  i  99,648  oz.  of  standard  gold  at  an  estimated  net 
price  of  £5  2s.  3d.  per  oz.,  which  is  equal  to  £5  lis.  6d. 
per  oz.  fine.  Table  II  shows  the  amount  of  the  distri- 
bution of  premium  made  in  respect  of  the  half  year 
ended  June  30,  and  the  total  sum  distributed  since  the 
formation  of  the  association  in  April,  1919. 

TABLE  II.     TOTAL  OF   AUSTRALIAN  GOLD   PREMIUMS 

Half    Year    Ended 

June  30,    1921  , — Total  to  Date — • 

State  Amount  Amount 

ralia...                               £274,856     12     I            £1,874,363     15  I 

63.387     15     4                  420.877     II  8 

73,585     12   II                   382,918       3  3 

New  South  Wales 26,826       3     I                   126,056       8  3 

Tasmania  2,892       4     7                   17,119     10  4 

Papua                                                                  1,469       2     5                      7,320       7  3 

South  Australia..                                              1,619       0     2                      6,058     18  4 

19     12  7 

Totals   £444,636     10     7  £2,834.734       6     9 

As  illustrating  the  altered  conditions  of  gold  mining 
in  Australia,  the  following  statement  made  by  the 
chairman  of  directors  of  the  South  Kalgurli  Consoli- 
dated, one  of  the  Golden  Mile  group  in  Western  Aus- 
tralia, is  typical.    He  said: 

"Looking  back  to  pre-war  days,  I  direct  attention  to  the 
vast  change  that  has  come  over  mining  activities.  Then 
expenses  ranged  all  told  in  the  neighborhood  of  20s.  a  ton; 
now  they  are  over  32s.,  an  increase  of  60  per  cent.  During 
the  present  year  these  costs  must  go  up  still  further  in 
consequence  of  the  award  of  the  Arbitration  Court,  which 
came  into  force  on  Jan.  1  last.  This  award  meant  an  in- 
crease in  the  cost  of  working  the  South  Kalgurli  Consoli- 
dated, so  far  as  the  directors  could  make  out,  of  roughly 
£1,500  a  month.  This  change,  which  even  took  the  work- 
men themselves  by  surprise,  spelt  ruination  to  most,  if  not 
all,  the  Kalgoorlie  mines,  and  its  continuance  threatened  to 
lead  to  the  abandonment  of  the  field." 


In  the  face  of  such  a  statement  it  requires  pluck  to 
undertake  the  development  of  new  mines,  and  it  is 
really  surprising  to  see  the  number  of  new  companies 
being  registered. 

The  award  referred  to  increased  the  minimum  wage 
in  Western  Australia  from  12/6  to  16/ —  for  surface 
men  and  16  6  for  underground  men,  skilled  labor  being 
advanced  in  proportion.  For  Sunday  work  and  over- 
time, double  pay  is  allowed,  as  well  as  fourteen  days' 
holiday  on  full  pay  each  year. 

Necessity  of  Improving  Methods 
The  whole  blame  for  the  present  state  of  affairs  at  . 
Kalgoorlie  cannot  be  laid  at  the  door  of  the  employees. 
With  few  exceptions  little  new  equipment  and  few  im- 
proved methods  have  been  introduced  during  the  past 
decade,  and  if  any  attention  has  been  given  to  this  as- 
pect by  the  managements  no  details  have  been  made 
public.  One  direction  in  which  there  would  appear  to 
be  considerable  room  for  economy  is  in  the  erection  of 
a  modern  central  power  station.  The  nearest  coal  field 
is  at  Collie,  about  500  miles  away.  Consequently  wood  is 
the  only  fuel  for  power  generation.  The  position  today 
is  that  nearer  supplies  of  the  local  timber  (eucalyptus) 
have  been  cut  out  for  a  radius  of  about  eighty  miles. 
Two  companies,  the  W.  A.  Goldfields  Firewood  Co.,  and 
the  Boulder  Firewood  Co.,  operate  many  miles  of  3  ft. 
6  in.  tramways,  and  both  are  extending  their  lines. 
This,  with  the  natural  increase  in  wages  of  the  em- 
ployees of  the  timber  companies,  has  been  reflected  in 
the  cost  of  fuel  to  the  companies.  When  it  is  realized 
that  thousands  of  horsepower  units  of  gas  producers 
burning  wood  in  long  lengths  are  at  work  in  Australia 
and  that  these  plants  are  guaranteed  to  consume  a 
maximum  of  2\  lb.  of  fuel  per  hp.-hr.  as  against  any- 
thing from  8  to  24  lb.  when  used  in  a  boiler  furnace,  it 
is  surprising  that  the  use  of  gas  engines  has  not  been 
seriously  considered. 

The  tributing,  or  leasing,  system  is  a  popular  method, 
adopted  by  some  companies,  of  working  their  mines 
without  running  the  risk  of  losing  money.  Groups  of 
men  are  given  certain  sections  to  work,  the  company 
taking  a  royalty  on  the  gold  produced  and  also  making 
a  profit  on  the  treatment  of  the  ore  in  its  mill.  Several 
of  the  large  companies  have  let  their  properties  to 
tribute  altogether,  and  some  excellent  results  have  been 
obtained  from  ground  considered  by  the  companies  not 
worth  working  on  their  own  account;  others,  again, 
have  not  been  so  fortunate.  One  Golden  Mile  lease  in 
particular  has  by  the  considerable  number  of  rich  re- 
turns obtained  by  tributers  been  rather  a  surprise, 
causing  one  to  wonder  at  the  inadequacy  of  early-day 
sampling — the  tributes  being  mostly  in  the  upper 
reaches  of  the  mines. 

Table  III  shows  the  ore  treated  and  gold  production 
of  the  principal  Kalgoorlie  mines  for  the  first  nine 
months  of  1921. 

TABLE   III.    JANUARY   TO  SEPTEMBER.  |I92I.  AUSTRALIAN 
TONNAGE   OF   <  iRE   ANT)   GOLD  PRODUCTION 
Kalgoorlie  Mines  Tons  Fine  Ounces 

Associated t3,862  13,460 

Associated  Northern 

Golden  Horseshoe.  .  . 

Great  Boulder  Prop 

Great  Boulder  Peiseverence  (a) 

Ivanhoe 

Kalgurli  (6) 

South  Kalgurli  Consolidated 

Lake  View  and  Star 

(a)  Tributers.    (6)  Seven  months. 

Statistics  available  show  that  the  output  of  the  Tas- 
manian  mines  for  the  twelve  months  ended   June  30, 


43,862 

3,570  f  4,591 

85,919  40,578 

77,368  50,123 

36.183  35,542 

112,098  44,573 

117,884  8,668 

57,820  23,505 

39,190  11.310 
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1921,  was  valued  at  £1,071,908,  a  decn  i  ■  of  £530,189 
compared  with  the  preceding  year.  The  principal  de- 
creases were:  Tin,  £20:?,  149;  copper,  £56,872;  silver, 
888,886;   scheelite,  £29,702;    and  wolfram,  £20,440. 

At  the  time  of  writing,  with  the  exception  of  Mount 
Lyell,  practically  all  the  West  Coast  mines,  including 
the  .Mount  Bisehhoff,  North  Farrell,  Magnet,  the  Re 
nison  Bell  tin  group  and  the  Zeehan  silver  producers, 
arc  at  a  standstill  awaiting  a  turn  in  the  mark  st. 
[Later:  In  November  representatives  of  Continental 
smelters  resumed  buying  Tasmania!)  silver   lead  ores.] 

The  Queensland  government  in  the  last  year  or 
two  has  embarked  on  several  state-owned  mining 
ventures,  but  it  cannot  be  said  that  any  groat  su 
has  yet  been  attained.  The  lead  and  copper  smelting 
works  taken  over  from  the  ill-fated  Chillagoe  company 
showed  a  loss  during  the  twelve  months  ended  June  30, 
of  £49,450.  The  total  indebtedness  of  the  smelters  to 
the  government  on  June  30  was  £292,212. 

Another  of  the  state  treatment  works  is  the  Irvine- 
bank  tin  smelter.  The  loss  for  the  year  totaled  £18,307, 
and  this,  with  the  total  of  £10,643  for  the  previous  year. 
gives  a  total  loss  of  £28,950  since  the  works  were  taken 
over  in  October,  1919.  The  plant  has  been  closed  down 
owing  to  the  low  price  of  tin. 

During  1920,  Chillagoe  treated  27,457  tons  of  copper 
ores  and  20,859  tons  of  silver-lead  ores.  The  copper  pro- 
duced is  being  stacked  pending  the  recovery  of  the 
market.  The  tin  smelters  at  Irvinebank  produced  250 
tons  of  tin  in  1920.  The  experience  with  these  works 
and  also  at  the  state  batteries,  of- which  a  number  are 
operating  on  various  fields,  shows  that  the  promises  of 
the  small  producer  to  keep  the  plant  going  if  erected  are 
rarely  fulfilled,  making  it  necessary,  as  has  always  been 
the  condition  with  privately  controlled  treatment  works, 
for  the  owners  to  have  a  mine  or  mines  of  their  own. 

Government  Producing  Arsenic 

The  production  of  arsenic  is  another  field  into  which 
the  government  entered  early  in  1918.  At  this  time 
arsenic  was  in  large  demand  and  the  market  price  was 
high.  Large  quantities  are  used  in  Queensland  for  com- 
bating the  prickly-pear  pest,  and  it  is  being  supplied  for 
this  purpose  at  £23  per  ton,  although,  as  the  auditor 
general  recently  pointed  out,  the  cost  of  production  is 
approximately  £50.  In  consideration  of  the  fact  that  the 
net  loss  for  the  year  was  £4,797,  and  the  aggregate  loss 
£46.802,  it  would  appear  that  the  government  would  have 
been  better  advised,  and  would  have  adhered  more  to 
the  functions  of  a  government,  had  it  subsidized  private 
producers. 

The  state  is  also  becoming  heavily  involved  in  its  coal 
mines  at  Bowen,  Baralaba,  and  Styx  River,  but  un- 
doubtedly some  steps  were  necessary  to  prove  the 
resources  of  the  state  in  this  field.  The  whole  of  Aus- 
tralia in  the  past  has  been  too  dependent  on  the  coal 
fields  of  New  South  Wales. 

Little  is  being  done  so  far  with  the  iron  and  steel 
works  to  be  erected  at  Bowen;  the  total  expenditure 
aggregates  only  £16,286.  It  is  understood  that  a  part 
of  the  recent  loan  raised  in  New  York  will  be  devoted 
to  the  establishment  of  the  iron  works,  but  there  are 
so  many  demands  for  money,  as  can  be  realized  in  part 
by  the  foregoing,  that  it  is  unlikely  that  any  considerable 
amount  from  that  loan  will  be  forthcoming. 

Western  Australia  has  an  extensive  state  battery 
system  which  is  in  the  nature  of  a  subsidy  to  encourage 
mine    development.     The    output    of    gold    from    these 


batteries  from  the  time  of  inception  to  July  81,  192 

as  follows  : 

Tons  oi  ore  milled,  L,803,188;  production  by  amal- 
gamation,  £4,457,994;  by  sand  treatment,  £654,708;  by 
slime  treatment,  £218,414,  and  by  treatment  of  resi- 
dues, £9,353.  Total  gold  produced  wa  valued  at  £5,340,- 
171.  At  the  tin-dressing  plants  the  tonnage  of  tin  ore 
treated  amounted  to  80,067,  the  production  being  b 
tin  valued  at  £92.420  and  residue  treatment,  £572. 

The    (  lomurry    copper    field,    embracing    the    Mount 
Elliott,     Hampden-Cloncurry,     Mount     Cuthbert,     and 
.Mount  Oxide  companies,  besides  many  smaller  cam' 
stagnant,  with  no  prospect  of  a  resumption  until  the 
market  price  of  copper  improves. 

Mount  Elliott  District  Rich  in  Copper 

Mount  Elliott  made  an  effort  to  interest  American 
capitalists,  and  experts  were  sent  out  to  investigate, 
but  evidently  the  negotiations  failed.  Although  some 
of  the  mines  are  approaching  exhaustion,  the  area  is 
undoubtedly  one  of  the  richest  copper  fields  of  the  world. 
The  suggestion  has  been  made  and  is  worthy  of  more 
mature  consideration  that  the  three  large  companies 
should  amalgamate  and  erect  treatment  works  in  a 
central  situation,  and  this  may  yet  be  done. 

Queensland's  mineral  production  (other  than  gold, 
coal,  or  precious  stones)  for  the  first  half  of  1921  shows 
a  total  value  of  only  £176,290,  as  compared  with 
£1,102,037  for  the  same  period  in  1920.  Copper  ac- 
counted for  about  two-thirds  of  this  decrease. 

The  large  plant  erected  at  Risdon,  near  Hobart,  by 
the  Electrolytic  Zinc  Co.  reached  the  producing  stage 
during  the  last  quarter  the  1921,  but  its  contribution 
for  the  year  will  not  be  large.  The  company  has  con- 
cluded an  arrangement  with  the  British  Board  of  Trade 
for  the  treatment  of  750,000  tons  of  Broken  Hill  zinc 
concentrates,  and  in  addition  has  contracts  giving  it  a 
percentage  of  the  current  output  of  the  Broken  Hill 
mines.  It  was  recently  reported  that  the  British  zinc 
smelters  are  undertaking  treatment  of  concentrates 
from  the  same  source,  so  accumulated  stocks  should 
gradually  be  depleted. 

Development  in  Papua  Promising 

In  the  commonwealth  territory  of  Papua,  the  New 
Guinea  Copper  Co.,  in  which  Hampden-Cloncurry  inves- 
tors are  largely  interested,  appears  to  have  a  promising 
mine,  the  ore  reserves  standing  at  235,000  tons,  con- 
taining 10,750  tons  of  copper  and  2,900  oz.  of  gold.  The 
original  proposal  to  erect  a  smelter  at  the  mine  has  been 
dropped,  and  the  ore  will  now  be  shipped  to  Australia. 
The  railway  and  shipping  facilities  at  the  port  are  com- 
pleted. The  factor  which  makes  it  possible  to  work 
the  Papuan  mine,  though  others  on  the  mainland  are 
lying  idle,  is  undoubtedly  the  supply  of  cheap  native 
labor. 

The  Hampton  Plains  gold  field,  in  Western  Australia, 
which  came  to  the  front  in  1920,  has  failed  to  maintain 
its  position,  and  now  more  interest  is  being  centered  on 
the  Ives  and  Monger  groups  beyond.  A  battery  at 
Mount  Monger  is  treating  prospectors'  parcels,  and  this 
is  of  considerable  help  to  the  field,  doing  away  with  the 
necessity  of  sending  to  Kalgoorlie. 

Wallaroo  and  Moonta,  in  South  Australia,  after  being 
shut  dcwn  for  several  months,  resumed  work  in  August, 
1921,  wages  being  reduced  to  10/6  for  the  lowest  paid 
grade  of  labor.  The  rates  are  to  be  revised  when  the 
selling  price  of  copper  reaches  a  figure  of  £78  per  ton. 
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Bendigo   the   Amalgamated   «. ; « > K 1    Fields   Co.    is 

•ting  mines  in  the  central  portion  of  the  field  on  the 

len   Gully,   Sheepshead,  and   Derby   linos.     Of   the 

mines  being  worked  by  this  company,  the  Carlisle  and 

Unity  are  working  spurs  at  the  1,235  level,  with  profil 

yields  from  a  large  tonnage;  a1   the  Constellation 

of  payable  spurs  at   the  622  level  are  being 

mined;  at  the  Hercules,  prospects  are  improving.    The 

•  rly  yield    September)  was  3,552  tons  fi  r  1.070  oz. 

Development  work  is  in  progress  at  the  Virginia  n 

■   the  1,440  level,  where  payable  gold  was  formerly 

•ed.      At    the    Monument    Hill.    Greal    Northern, 

Londonderry,  and  Ironbark  mines  fair  yields  are  being 

i      digo   A.   I.  Company    (New    Moon   line) 

•  .    tons    yielding    1,113    oz.    ami    is    being 

ely  developed.    Lansell's  Little  L80,  Lansell's  North 

8     !  ue,  ami  Lansell's  Needle  are  developing, 

the  crushings  for  January  to  .Tune.  1921,  from  the  latter 

12  tons,  yielding  1,764  oz.    The  Now  Red,  White 

&  Blue  mine  crushed  4,759  tons,  yielding    1.028  oz.  for 

the  first  halt"  of  1921. 

A'  Ararat,  the  Langi  Logan  group  of  deep  alluvial 
mines  are  opening  up  a  wide  lead.  The  Now  Langi  Logan 
mine  yielded  1.798  oz.  of  gold  from  1,550  fathoms  of 
wash  during  the  first  half  of  1921,  making  a  total  yield 
of  1 1,054  oz.  from  11,003  fathoms  from  this  mine.  The 
Langi  Logan  South  mine  for  the  same  period  of  1921 
yielded  1.624  oz.  of  gold  from   1,725  fathoms. 

At  Daylesford,  the  Ajax  and  Ajax  North  are  the  chief 
mines  working.  From  January  to  June,  1921,  the  Ajax 
mine  yielded  660  oz.  from  2,060  tons  and  the  Ajax 
North  mine  1.685  oz.  from  6.102  tons. 

At  Heathcote  the  Costerfield  Gold  &  Antimony  Co.  is 
dering  the  erection  of  smelters  to  deal  with  an- 
timony concentrates  in  the  state.  In  the  Gippsland  dis- 
trict, the  A.  I.  mine.  GaffneyN  Creek,  is  developing  at 
X".  7  and  8  levels,  the  shaft  now  being  1,330  ft.  deep. 
The  yield  for  the  first  half  year  of  1921  was  3,694  tons, 
2,851  oz..  making  a  total  of  7''>.'-!L!n  tons,  yielding 
63,136  oz.  of  gold. 

Petroleum  and  Miscellaneous  Minerals 

oil  is  the  magic  road  to  wealth  if  the  statements  of 
the  promoters  of  dozens  of  companies  are  to  be  believed. 
and  the  country  is  being  overwhelmed  with  oil  experts 
■  f  all  shades.  Most  of  these  alleged  oil  finds  are 
"duds,"  and  in  several  states  the  geological  survey  offi- 
cials have  found  it  necessary  to  speak  plainly  and  even 
to  insist  that  overenthusiastic  promoters  should  not 
make  knowingly  misleading  statements.  At  the  same 
time  it  is  believed  sufficient  evidence  does  now  exist  to 
allow  it  to  be  said  that  the  indications  in  the  northwest 
of  Western  Australia  and  probably  through  the  northern 
part  of  Australia  to  Queensland,  where  natural  gas 
-  in  large  quanities  at  Roma,  are  sufficiently  favor- 
able to  warrant  prospecting  on  sound  lines. 

Among  other  minerals  there  has  been  considerable 
activity.  The  iron  and  steel  industry  has  given  some 
encouragement  to  the  mining  of  manganese,  fluorspar, 
and  other  metals  and  minerals.  Industrial  activity  has 
stimulated  the  demand  for  cement,  baryta,  gypsum, 
asbestos,  ocher  pigments  and  clays.  The  rare  -  metal 
mines  are  practically  all  closed,  being  unable  to  produce 
at  present  prices.  The  Tasmanian  osmiridium  deposits 
keep  a  number  of  men  at  work,  but  at  recent  low  rates, 
few  are  earning  more  than  wages.  For  the  first  half  of 
the  year,  905  oz.  was  produced,  valued  at  £26,539.  What 
appears   to    De   a   valuable   deposit    of    cobalt    is    being 


developed  on  the  Cloncurry  field  by  W.  H.  Corbould,  of 
.Mount  Elliott,  Several  parcels  were  dispatched  to 
England  for  treatment,  and  the  results  were  sufficient]} 
favorable  to  warrant  the  erection  of  a  treatment  plant. 

Gems,  principally  sapphires  and  opal,  are  produced  in 
Australia,  the  former  in  New  South  Wales  and  Queens- 
land and  the  latter  on  the  old-established  White  Cliffs 
field,  in  New  South  Wales,  and  on  the  comparatively  new 
Stuart  Range  field,  in  South  Australia.  Mica  also  occurs 
in  payable  quantities  in  the  McDonnell  Ranges,  South 
Australia,  near  the  center  of  the  continent.  Water  and 
transportation  difficulties  have  to  be  ovei'come.  A 
promising  deposit  lias  also  been  opened  up  in  the  Clon- 
curry  district,  Queensland,  and  several  parcels  sent  out 
have  found  a  ready  market  in  New  South  Wales  and 
Victoria. 


German  Potash  Again  a  Market  Factor 

The  disturbance  in  the  fertilizer  industry  due  to 
the  slump  in  prices  of  farm  products,  resulting  in 
delayed  payment  for  fertilizer  stocks  already  purchased, 
created  a  below-normal  market  for  potash  during  1921 
amounting  to  an  almost  total  failure.  Domestic  potash 
producers  shut  down  their  plants  early  in  1921  and  have 
not  since  operated. 

American  fertilizer  manufacturers  have  recently  con- 
cluded a  contract  with  German  potash  px'oducers  for 
75  per  cent  of  their  estimated  needs  in  1922  and  for  the 
remaining  25  per  cent  have  closed  contracts  with  the 
French  potash  producers.  Despite  the  fact  that  two 
cf  the  domestic  producers  offered  the  fertilizer  inter- 
ests their  hold-over  potash  at  the  German  price,  they 
were  unable  to  sell. 

Apparently,  American  potash  interests  are  out  of  the 
market  for  the  season  and  face  extinction  unless  pro- 
tection is  given  them  in  the  near  future.  The  tariff 
bill,  now  before  the  Senate,  provides  for  a  temporary 
tariff  starting  at  50c.  per  unit  for  the  first  two  years 
and  diminishing  to  nothing  at  the  end  of  five  years. 
The  larger  American  producers  appear  to  be  willing 
to  continue  and  even  to  put  additional  money  into  bet- 
terment if  the  protection  asked  for  is  granted. 

Though  the  future  of  the  domestic  producers  is  uncer- 
tain, they  are  in  a  strategic  position  to  control  fer- 
tilizer markets  adjacent  to  their  producing  units  by 
entering  into  the  manufacture  of  commercial  fertilizers. 
Apparently  no  movement  to  accomplish  this  object  as 
yet  has  been  initiated. 

Imports  of  potash  for  1921  were  much  lower  than 
those  of  1920,  amounting  to  approximately  an  equiva- 
lent of  25,000  tons  of  K,0  for  the  first  ten  months  of 
the  year.  Imports  for  1922  will  be  as  great  as,  if  not 
greater  than  those  of  1920,  during  which  an  equivalent 
of  225.000  tons  of  K.O  was  imported. 


Testing  Electrolytic  Production  of  Antimony 

At  the  Northwest  Experiment  Station  of  the  U.  S. 
Bureau  of  Mines,  at  Seattle,  Wash.,  the  electrolytic 
extraction  of  antimony  from  low-grade  antimony  ores 
and  from  gold  ores  containing  antimony  has  been 
studied.  Calcium  polysulphide  proved  the  cheapest  and 
best  alkaline-sulphide  leaching  agent  for  antimony  ores, 
whereas  sodium  sulphide  proved  to  be  the  best  for  gold 
ores  containing  antimony.  Some  Western  and  Alaskan 
ores  are  of  these  types  and  have  proved  refractory  to 
usual  methods  of  treatment. 
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Mining  Engineers  of  Note 
Frank  Klepetkc 


AMONG  the  group  of  engineers  who  have  been  and 
Z\  are  actively  associated  with  copper  mining  and 
x  A.  metallurgy  none  stands  oul  more  prominently 
than  Frank  Klepetko.  Ehitering  his  work  at  a  time 
when  copper  metallurgy  received  the  impetus  thai  has 
been  followed  by  a 
continuous  period  of  de- 
velopment, he  soon 
acquired  an  important 
place  as  an  authority  in 
copper  smelting  and  re- 
fining. He  was  born  in 
what  is  now  Czecho- 
slovakia in  1856.  His 
parents  came  to  the 
United  States  in  1867, 
and  settled  in  Cleveland, 
Ohio,  where  he  attended 
the  public  schools,  being 
graduated  from  high 
school  in  1875.  He  ob- 
tained his  degree  of 
Engineer  of  Mines  at 
the  School  of  Mines, 
Columbia  University,  in 
1880.  In  common  with 
many  men  prominent  in 
the  copper  industry  to- 
day, Mr.  Klepetko  began 
his  service  in  the  Lake 
Superior  "Copper  Coun- 
try." From  1880  to 
1882  he  was  employed 
by  the  Conglomerate 
Mining  Co.,  of  Michi- 
gan. He  then  entered 
the  employ  of  A.  S. 
Bigelow,  of  Boston, 
Mass.,  and  his  asso- 
ciates, in  their  various 
mining  and  smelting 
enterprises  in  Michigan, 

the  principal  of  which  were  the  Tamarack,  Osceola, 
and  Kearsarge  mining  companies,  the  Hancock  & 
Calumet  R.R.,  and  the  Dollar  Bay  Smelting  Works. 
But  the  call  of  the  West,  which  has  weaned  many 
away  from  the  first  fields  of  their  endeavor,  was 
strong,  and  in  1891  he  was  transferred  by  Mr.  Bigelow 
to  Montana,  to  complete  the  construction  of  the  Great 
Falls  smelter  for  the  Boston  &  Montana  C.  C.  &  S. 
Mining  Co.,  and,  when  this  was  finished,  he  remained 
there  to  superintend  the  operation  of  the  plant.  Many 
difficulties  had  to  be  overcome  and  many  problems  solved 
to  bring  the  plant  to  its  present  high  degree  of  econ- 
omy and  efficiency.  Among  these  may  be  mentioned 
the  following:  The  improvement  of  wet-concentration 
methods  for  ores,  effecting  higher  savings;  development 
of  a  satisfactory  and  economical  calcining  furnace; 
the  gasifying  of  high-ash  coal;  the  application  of  gas 
to  reverberatory  smelting  of  copper  ore  calcines;  the 
development  and  application  of  the  blast  furnace  to  the 
semi-pyritic  smelting  of  raw  copper  ores,  including  their 


mechanical  charging;  the  development  ol  the  direct 
verter  process  Eoi   coppei    mattes     i.e..  the  bringing  ol 
molten  copper  mattes  directly  from  the  furnace  to  the 
converter,  without  intermediate  solidifying  and  r<  n 
ing;  the  improvement  of  the  parallel  system  of  elei 

lytic  copper  refining, 
and  the  development  and 
improvement  of  mi 
ical  appliances  in  all 
departments.  Thi 
provements  placed  this 
plant  so  far  ahead  of 
similar  plants  thai 
came  a  model  property, 
and  its  improvements 
ueiv  copied  bj  coppi  t 
metallurgists  generally. 
In  1896  Mr.  Klepetko 
was  appointed  gem  I  al 
manager  of  the  Boston 
ifc  .Montana  and  the 
Butte  &  Boston  mining 
companies,  which  later 
were  absorbed  by  the 
Anaconda  Copper  Min- 
ing Co.  In  addition  to 
these  duties,  he  was 
appointed,  in  1900,  man- 
ager of  the  Anaconda 
reduction  works.  In 
1902  he  resigned  his 
active  Montana  posi- 
tions to  take  up  consult- 
ing work  in  New  York, 
and  he  has  been  so  em- 
ployed ever  since.  Under 
his  supervision  and  man- 
agement, the  great  cop- 
per smelting  works  at 
Great  Falls,  Mont.,  the 
Utah  Consolidated 
smelter  at  Salt  Lake 
City,  the  Michigan  Smelting  Co.'s  smelter  at  Houghton. 
Mich.,  the  Cerro  de  Pasco  smelter  in  Peru,  and  the 
Anaconda  smelter  of  the  Anaconda  Copper  Mining  Co. 
have  been  constructed.  When  Mr.  Klepetko  left  the 
Anaconda  smelter,  it  was  considered  one  of  the  best. 
both  from  a  metallurgical  and  an  economic  standpoint. 
While  in  Peru  for  the  Cerro  de  Pasco  Mining  Co.. 
Mr.  Klepetko  became  convinced  that  there  were  splendid 
opportunities  for  profitable  mining  in  that  country, 
and  he  acquired  large  mining  interests  there. 

Mr.  Klepetko  has  always  been  a  man  of  great  energy 
and  believes  in  being  personally  on  the  job.  For  over 
a  year  he  has  been  in  Peru  supervising  the  work  being 
done  at  plants  in  that  country  in  which  he  is  inter- 
ested. He  is  a  member  of  the  Columbia  University 
Club,  the  Engineers'  Club,  the  American  Institute  of 
Mining  and  Metallurgical  Engineers,  the  Institution  of 
Mining  and  Metallurgy,  the  North  of  England  Institute 
of  Mining  and  Mechanical  Engineers,  and  the  Montana 
Society  of  Engineers. 
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Handy  Knowledge 


Neighborly  Chats  With  the  Foreman 

Loyalty  to  the  Company 

r.Y  Duncan  MacGregor 

Written  for  Kngineering  and  Mining  Journal 

-  re  again,  Jim!  I  heard  you  cussing  the  mine,  the 
"super."  and  the  universe  the  other  day,  and  I  decided 
that  I  would  tell  you  a  few  things  after  your  safety 
valves  had  seated  themselves.  When  a  locomotive  boiler 
is  blown  out.  they  take  it  to  a  convenient  place  and  the 
raises  a  hurra  with  the  sticks  and  stones  and  dust 
until  all  the  poison  is  out  of  the  boiler.  It  would 
te  havoc  and  no  end  of  work  if  it  were  blown  off  in 
the  round  house,  and  so  would  your  cussing  if  the 
"super"  and  the  directors  and  stockholders  had  been 
about.  You  used  more  wisdom  than  I  thought  you  had 
when  you  broke  loose  the  other  day.  It's  a  good  plan  to 
blow  off  where  it  won't  hoist  you  out  of  your  job. 

To  get  down  to  business.  Have  you  ever  thought  how 
that  your  job  goes  on  and  on  and  the  pay  check 
comes  in  as  regularly  as  the  calendar?  First,  it  is  by 
grace  of  the  mine;  second,  it's  due  to  the  fact  that  a 
certain  group  of  men  found  the  money  to  put  into  the 
plant,  equipment  and  the  development  to  make  a  go  of 
the  mine.  They  picked  the  directors  and  the  directors 
picked  the  "super."  The  "super"  has  to  keep  all  the 
wheels  going  and  has  troubles  of  his  own,  and  naturally 
he  wants  you  to  take  care  of  your  own.  The  stock- 
holders expect  expenses  to  be  met  by  proceeds  and  also 
want  a  little  velvet  now  and  then.  A  pretty  large  part 
of  the  proceeds  of  the  mine  goes  to  you,  your  men,  the 
"super"  and  others,  who  get  their  three  squares  and  a 
home  out  of  their  work. 

Work  is  a  good  thing,  and  most  of  us  don't  appreciate 
it  until  we  have  stalked  a  job  for  a  month  or  more  with- 
out finding  a  thing  to  shoot  at.  Good  honest  returns 
are  needed  on  the  part  of  everyone  to  make  things  go. 
Loyalty  is  at  the  bottom  of  every  success,  and  earns  its 
reward  in  the  pay  and  in  the  satisfaction  of  seeing  the 
company  grow. 

You  have  a  very  definite  part  to  play.  In  a  measure 
you  are  in  a  position  of  trust.  It  is  up  to  you  to  get  a 
proper  accounting  for  labor  time,  for  that  represents 
money  outgo,  and  unless  reasonable  performance  is 
secured,  the  ship  will  go  on  the  rocks.  Prevention  of 
waste  in  supplies,  powder,  tools,  and  power  is  another 
way  in  which  you  can  show  your  lovalty.  The  accu- 
mulated saving  within  a  year  by  a  little  extra  watchful- 
on  your  part  may  put  a  dividend  upon  the  board  and 
encourage  more  capital  to  go  into  mining  enterprises. 

You  are  one  of  the  props  of  the  "super,"  and  in  pro- 
portion as  you  do  your  share  and  hold  up  your  end  you 
will  clinch  your  own  job  and  give  the  stockholders  a 
run  for  their  money.  Facing  the  other  way,  it's  up  to 
you  to  make  work  a  pleasure  for  your  men.  Loyalty 
to  them  consists  in  having  and  showing  faith  in  them. 
You  are  getting  restless,  I  see,  and  I'm  not  going  to 
sermonize  on  this,  but  just  let  me  suggest  that  you  go 
down  into  the  mine  like  a  boy  rushing  out  upon  the  first 
snowfall  of  the  season,  and  the  men  will  catch  your 
spirit  and  reflect  it,  and  your  troubles  will  disappear. 


McLellan  Rock  Drill  Bit 
By  H.  A.  Kee 

Written  for  Engineering  and  Mining  Journal 

Experiments  at  the  Kerr  Lake  property,  at  Cobalt, 
Out.,  have  proved  of  value  in  procuring  more  efficient 
rock-drilling  footage,  particularly  during  the  last  year, 
by  materially  altering  the  design  of  the  company's 
standard  four-point  cross-bit.  These  changes  are  essen- 
tially the  result  of  a  machine-drilling  contest  held  at 
Cobalt  on  July  2,  1921. 

Two  teams  entered  from  the  Kerr  Lake  with  thirteen 
other  entries.  In  the  course  of  experimenting  and 
practicing  for  the  competition,  it  became  apparent  that 
changes  were  necessary  in  the  bit,  to  procure  maximum 
drilling  speed  in  the  contest.  W.  P.  McLellan,  master 
mechanic,  and  others  of  the  mine  staff  and  employees 
assisted  in  working  out  the  design  of  the  bit  used,  which 
is  referred  to  here  as  the  McLellan  Kerr  Lake  bit. 
The  Kerr  Lake  teams  experienced  little  difficulty  in 
drilling  the  two  deepest  holes  in  the  given  fifteen 
minutes,  using  a  No.  88  Rand  Leyner  water  drill, 
although  the  machine  used  was  not  the  best  drilling  No. 
88  Rand  Leyner  water  drill  in  the  contest.  It  will 
therefore  be  apparent  that  the  exceptional  results  were 
due  not  only  to  the  efficiency  of  the  miners  and  good 
work  of  the  machine  but  also  to  the  diameter,  gage  and 
temper  of  the  bit,  which  drilled  a  perfectly  free  hole 
in  exceptionally  hard-surface  Cobalt  conglomerate  with- 
out the  slightest  difficulty,  although  the  first  three  steels 
had  only  ife-in.  gage  variation  in  24  in.  run. 

We  found  during  recent  years,  by  studying  condi- 
tions closely  and  experimenting  considerably  with 
various  types  of  water  machines  in  the  hard  lower 
contact  of  the  Keewatin  and  diabase  formations,  that 
the  customary  practice  of  using  drill  bits  i-in.  gage 
variation  per  foot  of  run  is  entirely  unnecessary,  and 
with  the  McLellan  Kerr  Lake  bit  on  11-in.  hexagon  hol- 
low steel  the  diameters  of  bits  have  been  gradually 
decreased  from  2k  in.  to  lb  in.  on  1-in.  hexagon  hollow 
2-ft.  starters,  used  to  collar  7-ft.  holes.  The  company 
is  now  successfully  using  &-in.  variation  per  foot  of 
run  on  steel  from  2  to  8  ft.  long,  in  underground  opera- 
tions. If  it  were  possible  to  gage  more  closely  with  the 
drill  sharpener,  the  steel  could  be  successfully  used  with 
even  less  variation  in  Cobalt  conglomerate  and  in  the 
Keewatin  and  diabase  formations. 

By  boring  a  smaller  hole  greater  efficiency  is  obtained 
from  the  li  and  lj-in.  explosives,  as  larger  holes  allow 
the  explosive  to  buckle  when  placed  in  the  hole,  and  the 
result  is  at  least  one  air  gap  to  each  stick  of  explosives 
used,  which  condition,  with  the  best  possible  tamping 
facilities,  does  not  give  the  desired  results.  It  is  prob- 
able, too,  that  1  J-in.  powder  well  tamped  in  proper-sized 
holes  drilled  in  average  ground  will  produce  results  as 
good  as  can  be  obtained  with  U-in.  explosives,  and  this 
would  prove  a  further  saving. 

We  therefore  appreciate  the  benefits  of  using  a  bit  of 
smaller  diameter  and  of  improved  design  when  drilling 
efficiency  is  increased  from  20  to  40  per  cent,  with  about 
the  same  advantage  in  the  results  obtained  with  explo- 
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sives,  and  a  materia]  advantage  is  indicated,  not  only  in 
the  breakage  of  steel  but  also  in  repairs  to  machines. 
Such  advantages  are  due  to  the  use  of  drill  bits  which 
cut  freely  with  the  minimum  amount  of  vibration  and 
steel-to-rock  resistance,  thus  eliminating  unnecessary 
binding  and  roaming  conditions. 

We  always  appreciated  the  necessity  of  properl] 
signed  and  tempered  reaming  angles  for  reciprocating 
piston  drill  boring,  but  in  operating  with  Leyner  a. id 
other  water-stoper  types  we  believe  that  best  results 
can  be  procured  with  the  minimum  amount  of  resist- 
ance and  reaming.  This  may  be  accomplished  by  using 
the  tempered,  cutting  edges  of  the  bit  and  gage  corners 
only  to  cut  or  chip  out  the  hole,  instead  of  undertaking 
to  guide  the  steel  with  the  reaming  edges  of  the  wings 
designed  witli  a  slight  degree  of  taper. 


FIG      1  LELLAN 

KERR  LAKE   Rl  >c'K 
BIT 


Section  A-A 

With  the  McLellan  Kerr  Lake  bit,  which  may  be  used 
as  a  detachable  bit,  a  core  is  left  in  the  bottom  of  the 
hole  and  large  pieces  of  this  core  break  off  as  the  four 
individual  chipping  chisels  cut  out  the  channel  around 
the  core.  Then  these  coarse  (i  to  I  in.  in  size)  particles 
of  core  are,  in  operation,  blown  out  of  the  hole  by  the 
usual  water  and  air  pressure.  The  lower  portion  of 
this  center  core  positively  guides  the  drill  bit  by  inner 
bearing  or  contact  of  bit  and  core,  leaving  the  essential 
outer  corners  of  the  bit  free  for  maximum  boring,  with 
a  minimum  amount  of  wear.  All  of  this  is  indicated 
in  Fig.  2. 

It  may  be  said  that  slightly  tapered  or  nearly  parallel 
wings  are  necessary  to  keep  the  steel  from  cutting  out 
of  line,  as  is  undertaken  with  the  standard  double-taper 
bit,  but  we  believe  that  extreme  variation  in  gage  and 
large  diameter  bits  is  more  often  the  reason  for  running 
or  binding  holes,  and,  in  average  hard  ground,  with  a 


minimum  variation  in  gage  and    mall  hit  diami 

difficulties    may    be   eliminated. 

The    McLellan    four-point    cross-hits    are    made    with 

heavy  wings  about   ft  i"      in.  thick,  the  pitch  ot  taper 

<>l    which   is  7.6  deg.,   and   finished  with   an   H-in.  circle 
rounded  fillet,  which  design  allows  ample  diagonal  '-orner 
clearance   as   compared   with   diameter  of   cutting    ■ 
of  bits   which   are   made   with    !»2    to    100   deg.   angle, 
depending  on  the  character  of  ground  to  be  drilled. 

As  indicated  by  Fig.  3,  it  will  be  noted  that  the 
McLellan  punch,  when  used  separately  from  the  sharp- 
ening dollie,  is  a  double-tapered  tool,  which,  win 
sticking  in  or  splitting  the  steel,  makes  the  walls  of  the 
hole  in  the  bit  the  proper  shape  to  assure  higher  cutting 
efficiency. 

As  previously  stated,  this  center  core  acts  as  a  posi- 
tive guide  for  the  drill  bits,  making  it  possible  to  drill 
perfectly  free-running  holes  12  to  13  ft.  in  the  hardest 
Cobalt  conglomerate  with  water  machine  and  hollow 
steel,  and  this  has  been  done  with  a  gage  variation  of 
from  .-.\  to  d\  in.  per  ft.,  due  to  the  fact  that  this  com- 


through  bit  and  rock  showing 
*.— advantage  of  enlarged  wofer-ovt/efin 
r    eliminating  reaming  action  on  skies  of  steel 
■Poet  core  to  here 


FIG.  2.     SKCTION  THROUGH  BIT  AND  ROCK  SHOWING  AD- 
VANTAGE OF  ENLARGED  WATER  OUTLET  IN  ELIMI- 
NATING REAMING  ACTION  ON  SIDES  OF  STEEL 

FIG.  3.     McLELLAN  PUNCH 

bination  of  core  guidance  and  positive  rock-chipping  bit 
cuts  a  perfectly  smooth  and  straight  hole  in  the  direc- 
tion in  which  it  is  pointed. 

We  have  found,  too,  that  vertical  down  holes  at  least 
8  ft.  deep  can  be  drilled  without  difficulty  with  this 
design  of  bit  by  using  the  same  diameter  of  bit  on  each 
steel,  but  we  have  not  as  yet  undertaken  to  drill  holes 
at  various  angles. 

Mine  Models  of  Glass 
By  A.  J.  McDermid 

Written  for  Engineering  and  Mining  Journal 

In  making  mine  models  of  glass  the  glass  can  be  pre- 
pared for  tracing  in  the  following  manner:  First,  wash 
with  Bon  Ami ;  then  dull  the  surface  by  drawing  across 
it  a  pencil  eraser  in  the  places  where  the  lines  are  to  be. 
Ordinary  drawing  ink  can  then  be  applied  successfully 
by  means  of  a  lettering  pen,  a  ruling  pen,  or  a  camel's 
hair  brush.  This  plan  obviates  the  necessity  of  using 
oil  paints,  which  require  a  day  or  two  for  drying. 


Straightening  Track  Spikes 
By  Roy  H.  Poston 

Written  for  Engineering  and  Mining  Journal 

Underground  track  spikes  may  often  be  used  several 
times  if  straight  enough  to  be  redriven  in  a  new  tie.  To 
straighten  bent  spikes  a  device  may  be  used  consisting 
of  piece  of  discarded  cast  iron  of  suitable  dimensions 
with  a  hole  slightly  larger  in  diameter  than  the  width 
of  the  spike.    The  bent  spike  is  forced  through  the  hole. 
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The  Petroleum  Industry 


Petroleum  Investigations  of  U.  S. 
Bureau  of  Mines 

•k  in  the  Bristow,  Okla.,  oil  district  is  being 
continued  by  F.  X.  Schwarzenbek  and  J.  0.  Cable, 
petroleum  engineers  of  the  Bureau  of  .Alines.  Consid- 
erable  difficulty  was  experienced  in  obtaining  locations 
and  elevations  of  wells  in  the  Slick  field,  owing  to 
the  rough  and  woody  country  in  which  the  field  is 
situated.  The  southern  part  of  the  Slick  field  is 
troubled  with  water  and  basic  sediment  in  the  oil,  it 
ig  one  company  as  much  as  17c.  per  bbl.  to  remove 
the  basic  sediment.  The  various  causes  of  the  forma- 
tion of  the  emulsion  are  not  definitely  known.  It  is 
sometimes  caused  in  pumping  wells  by  leaky  valves  and 
when  water  accompanies  the  oil.  Gas  agitation 
of  the  wells  may  cause  water  and  oil  to  emulsify.  The 
work  of  constructing  the  peg  model  of  the  field  will 
probably  be  started  immediately. 

Information  is  being  collected  for  a  report  to  the 
Secretary  of  the  Interior  on  the  value  of  natural  gas  in 
the  Osage  Nation  in  Oklahoma.  This  report  is  to  be 
used  in  redetermining  the  price  basis  tin'  the  computa- 
tion of  royalty  on  gas  produced,  eleven  gas  leases  hav- 
ing been  made  by  the  Department  of  the  Interior 
covering  the  Indian  lands  of  the  Osage  Nation.  The 
nt  basis  for  determination  of  royalty  is  18c.  per 
1.000  cu.ft.  at  the  well.  Each  lease  has  a  clause  provid- 
ing for  redetermination  of  price  basis  at  specified  times. 
On  March  16,  1918,  the  price  of  gas  was  established 
at  18c.  per  1,000  cu.ft.  for  four  of  these  leases,  and 
the  price  will  hold  until  March  16,  1923.  The  present 
price  of  18c.  for  gas  for  the  other  seven  leases  has 
not  yet  been  redetermined.  The  new  price  will  hold 
from  Sept.  16,  1921,  to  Sept.  16.  1923. 

D.  B.  Dow,  chemical  engineer  of  the  Bureau  of 
Mines,  has  completed  the  field  work  outlined  in  his 
-tudy  of  hazard-  in  the  shipping  of  natural-gas  gaso- 
line. The  proposed  regulations  submitted  by  the  Bureau 
of  Explosives  allow  no  gasoline  to  be  shipped  in 
standard  cars  unless  the  vapor  tension  of  the  product 
is  below  eight  pounds.  The  present  regulation  allows 
ua>oline  of  ten  pounds'  vapor  tension  to  be  shipped  in 
standard  cars.  Several  tests  were  made  to  determine 
the  loss  which  might  be  expected,  due  to  weathering 
gasoline  of  ten  pounds'  vapor  tension.  These  tests 
indicate  that  the  loss  will  be  about  11  per  cent. 

Work  is  oeing  continued  at  the  Bartlesville  station  on 
the  effect  of  back  pressure  on  oil  production.    The  pro- 
duction  of   well    No.   7   of  the   Osage   Development    in 
Oklahoma  has  been  measured  daily  under  various  back 
pressures.     Samples   of  the  fluid   produced  were   taken 
hourly   for  several  days,  and  the  water  and  basic     edi 
ment  content   determined.      A    back    pressure   of   about 
25  lb.   affected   the   oil    production   when    the   tests   were 
first  started,  but  several  month.-  later  a  back  pre     tire 
of  only  20  lb.  affected  the  same  well.     Final  conclusions 
0  the  effect  of  back  pressures  on  wells  on  this  prop- 
have  not  been  drawn. 
The  special  investigation  of  water  problems  in  Okla- 
homa oil   wells    has   as   its   objects   to  increase   the   pro- 


duction of  oil  on  properties  that  are  now  producing 
large  amounts  of  water;  to  instruct  operators  in  the  use 
of  cement  as  a  means  of  shutting  off  water;  and  to 
determine  the  source  of  water  and  devise  means  for 
shutting  it  off  by  applying  modern  engineering  methods. 
The  work  will  be  undertaken  in  the  Deaner,  Cushing 
and  other  fields.  R.  R.  Templeton,  petroleum  engineer, 
and  R.  M.  Carr.  assistant  petroleum  engineer,  have  been 
assigned  to  the  investigation. 


Oil  Royalty  Taxes  of  Indians  To  Receive 
Adequate  Protection 

Washington  Correspondence 

The  House  of  Representatives  Committee  on  Indian 
Affairs  has  reported  a  bill  which  would  authorize  the 
Interior  Department  to  employ  competent  tax  experts 
to  prepare  the  income  tax  returns  of  the  Five  Civilized 
Tribes  of  Indians  in  connection  with  their  oil  royalties. 
The  compensation  to  be  paid  these  tax  advisers  would 
not  exceed  5  per  cent  of  the  depletion  or  other  allow- 
ance secured  by  them  for  the  Indians.  It  is  said  the 
present  returns,  which  are  prepared  by  the  superin- 
tendent of  the  tribes,  do  not  adequately  protect  the 
Indians  against  the  payment  of  excessive  income  taxes, 
and,  further,  that  the  superintendent  has  no  knowledge 
of  the  basis  on  which  the  Revenue  Bureau  fixes  deple- 
tion. 

The  superintendent  has  been  computing  the  taxes  on 
the  basis  of  the  actual  decrease  in  production  for  each 
current  year,  taking  the  per  cent  of  the  decrease  as 
the  depletion,  which,  however,  has  not  been  allowed  by 
the  Government,  and  additional  assessments  have  been 
made.  The  Interior  Department  has  suggested  that 
it  use  the  oil  operators'  tax  returns  as  a  basis  for 
preparing  the  returns  for  the  Indians  owning  royalties. 
The  Revenue  Bureau  declined,  on  the  ground  that  the 
returns  must  be  held  confidential  and  also  because  the 
operators'  returns  would  not  be  a  proper  basis  for 
royalty  owners,  as  the  depletion  unit  of  the  operator 
is  not  determined  by  the  same  computation  as  the 
depletion  unit  of  the  royalty  owner.  The  Indian  royalty 
owner  is  entitled  to  revaluation  for  discovery,  but  only 
under  exceptional  circumstances  is  the  operator  entitled 
to  such    revaluation   for  discovery. 


Orange  Field,  Texas,  Shows  Deeper  Sands 

Special   Correspondence 

Attention  is  again  centered  on  the  Orange  field 
i  Terry  field),  in  Orange  County,  Tex.  Recently  the 
Humble  Oil  &  Refining  Co.  completed  its  No.  5  Chesson 
well,  flowing  5,000  bbl.  through  a  choker  from  3,920  ft., 
or  about  300  ft.  deeper  than  the  other  big  wells  in  the 
field.  Later  the  sand  in  the  oil  cut  the  connections,  and 
the  well  ran  wild  for  a  time,  flowing  at  the  rate  of  12,- 
000  bbl.  daily.  This  trouble  happened  a  second  time, 
and  the  well  lately  has  been  flowing  at  the  rate  of 
25,000  bbl.  daily.  Fifty  new  wells  are  being  drilled, 
and  several  producing  wells  will  he  deepened  to  the 
new  sand. 
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Technical  Papers 


Underground  Loaders  \ 
review  of  the  various  types  of  under- 
ground loading  devices  is  given  in 
Reports  of  Investigations,  U.  S.  Bureau 
of  Mines,  bj  C.  Lorimer  Colburn, 
"Underground  Loading  Devices  in  Metal 
Mini's"  (obtainable  on  request  from 
the  Bureau  at  Washington).  The  re- 
port covers  t  hi-  operation,  capacity, 
construct  ion.  and  performance  of  the 
different  types  of  underground  mechani- 
cal loading-  machines  and  their  appli- 
cations in  the  various  metal-mining 
districts.  A  study  of  the  subject  is 
being  continued  by  the  Bureau  of 
Mines.  The  material  included  in  the 
report  covers  those  machines  which  are 
now  in  accepted  use. 

Oil— "Oil  Possibilities  of  the  Hoi- 
brook  Area  in  Northeast  Arizona"  has 
recently  been  published  by  Dorsey 
Hager,  geologist  and  petroleum  engi- 
neer. This  report  covers  the  findings 
and  deductions  of  the  area  extending 
from  the  town  of  Holbrook,  Ariz.,  as 
a  center,  to  the  Zuni  Uplift,  in  New 
Mexico,  100  miles  east;  to  the  Grand 
Canyon,  125  miles  northwest;  to  the 
Apache  Uplift,  70  miles  south;  and  to 
the  San  Juan  (Utah)  area,  150  miles 
north.  The  area  of  immediate  interest 
for  oil  possibilities  lies  within  a  radius 
of  40  miles  of  Holbrook. 

Petroleum  in  Colombia  —  "Geology 
and  Oil  Resources  of  Colombia;  the 
Coastal  Plain,"  is  the  title  of  a  seven- 
teen-page article  in  Economic  Geology 
for  November.  (Lancaster,  Pa.;  price. 
65c).  The  writer,  Elfred  Beck,  spent 
six  months  in  Colombia  in  the  summer 
of  1919  exploring  a  large  tract  of  land 
near  the  Caribbean  coast.  The  paper 
includes  a  detailed  account  of  the 
geology  in  the  vicinity  of  the  San 
Andres  concession,  a  reconnaissance 
report  of  the  remaining  area  explored, 
and  comparisons  with  the  geology  of 
Colombia  as  a  whole. 

Cedar  Mountain,  Nev. — Bulletin  725- 
H  of  the  U.  S.  Geological  Survey. 
Washington,  D.  C,  twenty-one  pages, 
obtainable  on  request,  is  entitled  the 
"Ore  Deposits  of  Cedar  Mountain, 
Mineral  County,  Nevada."  Cedar 
Mountain,  in  the  western  part  of  the 
state,  contains  the  Simon  silver-lead 
district,  which  is  the  chief  center  of 
interest,  and  the  Omco  gold  district. 
The  bulletin  is  confined  to  a  description 
"i  the  geology  of  the  region. 

The  Joplin-Miami  District — The  min- 
ing edition  of  the  Joplin  Globe  (pub- 
lished at  Joplin,  Mo.)  is  a  sixty-six 
page  supplement  containing  much  in- 
formation of  value  to  any  one  inter- 
ested in  the  zinc-lead  mining  industry 
of  the  Tri-State  district.  Zinc  for  roof- 
ing purposes;  better  selling  methods 
for  ore  producers,  and  local  milling 
methods  are  among  the  subjects  dis 
cussed.  A  mining  directory  and  two 
maps  are  useful  features. 


Bureau  ol  Mines  The  eleventh  an- 
nual report  of  the  Director  of  the 
U.  S.  Bureau  of  Mines,  for  thi 
ended  June  •'»».  1921,  is  now  available 
on  request  to  the  Bureau  at  Washing 
ton,  D.  C.  It  is  a  pamphlet  of  133 
pages  describing  the  work  can 
during   the 

Canadian  Milling  in  1920  "Sun, 
marj  Report,  L920,  Part  D"  of  Bhi 
» lanadian  Department  of  Minei  .  ' M 
tawa,   (int..  obtainable  on   request,   in 

discussion  of  tin-  "Nipigon- 
Schreiber  Histric-t,  Ontario";  the 
"Geneva     Hap  Area,    of    the    Sudbury 

.  Ontario";  the  "Paleozoic  Stra- 
tigraphy id'  Pagwachuan,  Lower  Keno- 
gami,  and  Lower  Albany  Rivers,  On- 
tario";   the   "Oil    Possibilities   of    Mani 

Island,  Ontario";  the  "Brock- 
ville-Mallorytown  Map-Area,  Ontario"; 

and    an   extended   paper   on   the   "Fluor 
spar   Deposits  of  Madoc   Disti  i 
tario," 

Cyanide   Precipitate  Melting       Test 

made  on  the  melting  furnaces  of  the 
Cia.  de  Real  del  Monte  y  Pachuca,  I  i 
determine  the  approximate  dusting  and 
volatilization  losses  during  the  melt- 
ing of  the  precipitate,  and  the  vola- 
tilization loss  during  air  refining  of  the 
resulting  dore  bullion,  are  given  in  a 
five-page  paper  in  Mining  and  Mi  iul- 
liirgi/  for  January.  (29  West  39  St., 
New   York;    price,   $1.) 

Oil  in  Oklahoma— Bulletin  726-F  of 
the  U.  S.  Geological  Survey,  Washing- 
ton, D.  C,  twenty-five  pages,  obtainable 
on  request,  is  entitled  "Geologic  Struc- 
ture and  Oil  and  Gas  Prospects  of  a 
Part  of  Jefferson  County,  Oklahoma." 
Recommendations  are  made  as  to  the 
most  likely  places  for  drilling. 

Mining      in      South      Dakota  —  The 

•Thiiy-first  Report  of  the  State  In- 
spector of  Mines  for  South  Dakota," 
for  the  year  ended  June  30,  1921,  ob- 
tainable on  request  to  the  State  In- 
spector of  Mines,  Lead,  S.  D.,  is  a 
twenty-three  page  pamphlet  discussing 
briefly  developments  among  the  mining 
companies  for  the  year,  together  with  a 
list  of  accidents  and  a  directory  of  the 
mines  of  the  state. 

Miners*  Almanac — -The  U.  S.  Bureau 
of  Mines,  Washington,  D.  C,  has  is- 
sued the  1922  edition  of  the  "Miners' 
Safety  and  Health  Almanac,"  obtain- 
able on  request  to  the  Bureau.  The 
book  contains  fifty-three  pages  of  good 
advice  mingled  with  the  customary  al- 
manac  tabular  matter. 

Mining  in  California — A  report  by 
the  State  Mineralogist  on  "Mining  in 
California  in  1920"  has  recently  been 
issued  by  the  California  State  Mining 
Bureau,  San  Francisco,  Cal.  It  gives 
condensed  summaries  of  activities  in 
the  various  mining  districts  of  the 
-tale. 

Technical  Education  —  Bulletin  152 
of  the  Mining  and  Metallurgical  Soci- 
ety of  America  (115  Broadway,  New 
York  City)  contains  a  twenty-five  page 
discussion  of  the  report  of  the  Com- 
mittee  on   Technical  Education. 


Mineral    Resources     Recent    publicu 

I  ...ii      hi   I  In    "\1  in. >i  .-,1    K. 

issued  by  the  U.  S.  Bureau  of  Mini 
Washington,   I).   ('.,   obtainable   on    )•■ 
nclnde  i     "( Sold,  Silvei .   •  loppei 

I. .ad.    and    Zinc    in    Montana    in    L920," 

twentj  four    pages;     "Concrete    Stone 
and  Concrete  Blocks  in  1920 
"Talc  ami  Soapstone  in   1920,"  thirteen 
pages;     "Gold,    Sib  er,    Copper,    1  iead 

and  Zinr  m  Arizona  in  1920,"  twentj 
six  pages;  "Gold,  S i  1  \  <  I  «  ..pi"  r,  Lead, 
and  Zinc  in  Utah  in  1920."  twin! 
pages;  "Baryti  ami  Barium  Products 
in  1920,"  eleven  page  .  "Gold,  Silver. 
Copper,  Lead,  and  Zinc  in  Nevada  in 
1920,"  twenty-nine  pages;  "Gems  and 
Precious  Stones  in  1920,"  four  page-: 
"Zinc  in  1920,"  seventeen  pages;  "Man 
ganese  and  Manganiferous  Ores  in 
1920,"  thirteen  pages;  and  "Gold,  Sil 
ver,  Copper,  Lead,  and  Zinc  in  Idaho 
and  Washington  in  1920,"  thirty-one 
pages. 

Organizing  Recreation  —  "Important 
as  it  is  to  oi-ganize  and  direct  the  hours 
spent  in  industrial  employment,  it  is 
equally  important  to  provide  for  whole- 
some and  revivifying  amusement  in  the 
worker's  leisure  time."  How  the  Inger- 
soll-Rand  Co.  has  done  this  is  described 
in  a  twelve-page  liberally  illustrated 
article  in  Compressed  Air  tfaga 
December,  1921.  (11  Broadway,  New 
York;  price,  35c.) 

Magnetic     Concentration— -The     Min 

nesota  School  of  Mines  Experiment 
Station,  Minneapolis,  Minn.,  has  issued 
a  comprehensive  138-page  pamphlet. 
Bulletin  No.  9,  entitled  "Magnetic  Con- 
centration of  Iron  Ore."  The  subject 
is  attractively  presented,  and  discusses 
the  matter  from  the  theoretical,  exper- 
imental, and  commercial  standpoints. 

Milling  Zinc  Ore — "Milling  Method^ 
in  the  Tri-State  Zinc  District"  is  the 
title  of  a  fourteen-page  bulletin  issued 
by  the  U.  S.  Bureau  of  Mines,  Wash 
ington,  D.  C,  in  the  Reports  of  Inve  ■'■- 
got  ions  series,  No.  2,314.  It  may  be  ob- 
tained on  application.  Most  of  the 
paper  is  devoted  to  a  discussion  of  lab- 
oratory jigging  work  on  locked  grains 
of  blende  and  flint.  Some  comments 
are  made  on  the  general  milling  prac- 
tice of  the  district. 

Mining  at  Howe   Sound,   B.  C. — The 

mining  practice  at  the  Britannia  mine, 
Howe  Sound,  B.  C,  is  described  in  an 
eleven-page  paper  in  the  January  issue 
of  the  Bulletin  of  the  Canadian  Insti- 
tute of  Mining  and  Metallurgy,  Drum- 
mond  Building,  Montreal,  P.  Q-  The 
veins  or  lodes  standing  at  an  angle  of 
approximately  72  deg.,  with  a  width  of 
10  to  70  ft.,  and  having  fairly  strong- 
walls,  lend  themselves  most  economi- 
cally to  the  overhand  shrinkage  stoping 
system. 

Magnesite  —  Economic  Geology  for 
December,  1921  (Lancaster,  Pa.;  price. 
65c),  contains  a  seventeen-page  paper 
by  H.  C.  Boydell  on  the  magnesite  de- 
posits of  Euboea,  Greece.  The  article  is 
devoted  entirely  to  the  descriptive  and 
economic   geology   of  the  deposits. 
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Echoes  From  the  Fraternity 


R.  M.  Linton  Elected  Chairman 
of  New  York  Section  A.I.M.K. 
i  :.i--ifu-:ition  of  Mining   Methods  Con- 
sidered—Pr.   II.   M.   Payne  Talk- 
on    Conditions    in    Mexico    ,ii 
Month!]     Meeting 

Mexu  safe  today  as  the 

United  States,  and  there  is  less  of  S 
crime  wave  there  than  here,  according 
to  Dr.  Henry  Mace  Payne,  who  recently 
made  an  economic  survey  of  the  coun- 
try. Dr.  Payne  briefly  review 
situation  existing  across  the  border,  in 
an  address,  illustrated  by  lantern 
slides,  at  the  monthly  meeting  of  the 
A.I.M.K.  at  Machinery  Club  on  Feb.  8. 
As  he  sees  it,  conditions  south  of  the 
Rio  Grande  are  much  better  than  tiny 
have  been  since  Diaz,  and  he  expressed 
his  belief  that  Obregon  was  a  second 
Diaz. 

Hard  money  circulating  instead  of 
worthless  paper  has  been  an  important 
factor  in  bringing  about  the  change, 
according  to  Dr.  Payne.  Railroad  serv- 
ice in  Mexico  is  improving  much  more 
rapidly  than  most  had  antxipated. 
nstruction  is  in  progress,  and 
there  is  much  activity  in  many  places, 
particularly  in  the  states  of  Jalisco 
ami  Xayarit.  Bandits  are  operating 
in  some  parts,  but  that  is  also  true 
here  in  New  York,  Dr.  Payne  pointe  1 
out.  The  speaker  emphasized  the  diffi- 
culty of  getting  authentic  information 
there,  as  it  would  be  in  any  country 
where  90  per  cent  of  the  people  were 
illiterate. 

As  to  why  recognition  of  the  Obregon 
government  has  been  withheld,  Dr. 
Payne  hazarded  the  guess  that  it  was 
because  the  interest  on  the  external 
debt  had  not  been  paid.  The  petroleum 
situation,  he  said  was  only  a  small 
factor  in  the  present  state  of  affairs. 
"Obregon  will  be  recognized,"  he  said, 
"when  the  game  of  diplomacy  has  been 
played  down  to  the  last  card  in  the 
deck." 

"Classification  of  Mining  Methods" 
was  the  topic  for  discussion  on  the  eve- 
ning's program.  The  discussion,  how- 
ever, was  rather  limited,  bearing  prin- 
cipally on  the  diagram  drawn  up  by 
Prof.  F.  W.  Sperr,  of  the  Michigan 
■  of  Mines,  which  had  previously 
been  circulated  among  the  mem- 
bers. Brief  comment  was  made  upon 
this,  with  here  and  there  a  word  of 
criticism,  by  the  speakers,  who  included 
Robert  M.  Linton,  Allen  H.  Rogers  and 
B.  Britton  Gottsberger.  Prof.  Robert 
M.  Raymond,  of  Columbia  University, 
had  prepared  a  chart,  giving  his  own 
classification,  which  was  thrown  on  the 
screen.  There  was  no  discussion  of 
Prof.  Raymond's  classification,  as  the 
chairman  of  the  meeting  wished  the 
members  to  have  the  opportunity  to 
hear  Dr.  Payne.  The  charts  showing 
both  classifications  are  here  reproduced, 


i hat  of  Prof.  Raymond  being  shown  on 
the  opposite  page. 

Robert  M.  Linton  was  elected  chair- 
man of  the  New  York  Section  for  1922 
in  the  balloting  which  took  place  during 
the  evening;  Prof.  Robert  M.  Raymond 
and  Donald  M.  Liddell,  vice-presidents; 
E.  L.  Gruver,  treasurer,  and  Bradley 
Sumsrhton  and  B.  Britton  Gottsberger, 
committeemen. 

William     Young     Westervelt,     who 


acted  as  chairman,  announced  that  a 
committee  on  licensing  of  engineers 
had  been  appointed,  with  Donald  M. 
Liddell  as  chairman.  The  other  mem- 
bers were  D.  E.  A.  Charlton,  B.  Britton 
Gottsberger,  P.  W.  Henry  and  Allen 
H.  Rogers.  This  committee  was  ap- 
pointed in  accordance  with  a  resolution 
introduced  at  the  preceding  monthly 
meeting  of  the  New  York  Section,  on 
which  occasion  licensing  was  discussed. 
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New  Mining  Law  Must  Be  Made 
Acceptable  to  All  Classes 

Proposed  Measure  Discussed  at  Meeting 

of    Mining    and    Metallurgical 

Society  of  America 

The  revised  mining  law  now  before 
Congress  is  not  perfect,  but  its  sponsors 
are  anxious  to  make  it  so.  Thus  may 
be  summed  up  the  discussion  on  this 
topic  at  the  monthly  meeting  of  the 
New  York  Section  of  the  Mining  and 
Metallurgical  Society  of  America  at  the 
Harvard  Club,  on  Tuesday  evening, 
Feb.  14.  Representative  S.  S.  Arentz. 
who  introduced  the  bill  into  the  House 
last  July,  was  present  as  the  guest  of 
the  evening;  several  members  of  the 
Mining  and  Metallurgical  Society  com- 
mittee who  formulated  the  new  code 
explained  their  purposes,  and  others 
offered  various  suggestions. 

F.  F.  Sharpless  opened  the  program 
with  a  history  of  the  legislation,  show- 
ing that  it  was  not  a  mushroom  project, 
hut  had  been  many  years  in  the  making 
and  was  the  result  of  wide  dissatisfac- 
tion with  the  existing  law.  He  stated 
that  sentiment  in  the  West  was  to  the 
effect  that  the  proposed  revision  would 
not  benefit  the  prospector  and  was. 
therefore,  not  to  be  commended.  To 
illustrate,  he  quoted  a  characteristic, 
bristling  article  published  by  Sidney 
-Norman  in  the  Northwest  Mining 
Truth,  asking  that  the  Western  pros- 
pector be  let  alone,  and  not  worried  and 
hounded  as  he  had  been;  in  short,  that 
the  existing  law  be  allowed  to  stand. 
Mr.  Sharpless  reminded  his  hearers, 
however,  that  the   prospector  was   not 


Level  Pillars 
Drift  Sets 
Roadways  in  F.  W, 


Level  Pillars 
Roadways  in 

Square  Sets 

Pillars 


L)rifts  and  Crosscuts 
Connecting  all  Chutes 


Roadwaya  I 
Roadways  on  H    i 


Drifts  and  Crosscuts 
Connecting  Chutes 


PE 

ii amu.is'i  ;  mil 

Pillan 

1  v  ins 

On  Sill  i 
Through  ' 

I'lllnr-  01 

i  loot 
Through  Arch  ' 

Pillars 
Stulla 

1   lo  ,1 

J  Filling 

To  Sill  Floor 

To  Sub-Levels  and  [nolii 

Through  Rock  CI 

Leva]  PQlai 

and  Bri 

Chutes  in  Pillars 

.'  i  Level 

Waste  filling 

Milli 

Blind  Mills 

1    lime 
Cribs  on  1 

Chutes  or  Mills 

Hook  Chutes  to  1  ■'.  V> .  Drifts 

Square  Set 

Square  Set  and  Filling 


Props  and  Caps 

or  Modified  Square  sei  - 
Temporary 


Light  Dnft  Sets 
Temporary 


Broken  Ore  and  Pillars 
Temporarily 


Through  Chutes  in  Square  Sets 

Through  Chutes  and  Wing  or  Slope  Chutes 


Line  of  Mills  to  Main  Level 


i  In  Sill  Floor 

Through  Branched 
To  Haulage  Level 


the  only  one  to  be  considered;  that  the 
engineer  and  financier,  after  all,  played 
a   major  part   in  the  mining   industry. 

Representative  Arentz  then  addressed 
the  gathering.  He  creates  the  impres- 
sion in  manner  that  he  is  more  of  a 
mining  man  than  a  politician,  and  was 
most  favorably  received.  He  empha- 
sized the  needs  of  the  prospector,  who. 
after  all,  as  he  pointed  out,  is  a  pretty 
important  member  of  the  mining  indus- 
try. Admitting  the  proposed  bill  was 
not  perfect,  he  urged  everyone  to  offer 
constructive  criticism,  and  to  point  out 
how  it  could  be  improved  rather  than 
give  it  a  blanket  condemnation.  The 
bill  is  now  in  committee,  and  hearings 
on  it  are  expected  to  begin  about  the 
middle  of  March,  so  Mr.  Arentz  urged 
that  a  full  discussion  before  that  time 
was  highly  desirable.  In  its  final  form, 
he  said,  the  bill  should  be  so  constructed 
as  to  meet  the  approval  of  all  classes. 

H.  F.  Bain  then  explained  some  of  the 
features  of  the  proposed  law,  and 
showed  that  most  of  the  opposition  was 
probably  due  to  lack  of  understanding. 
He  dwelt  on  the  wisdom  of  allowing  an 
alternative  to  the  present  requirements 
regarding  assessment  work,  which  are 
usually  a  waste  of  money  and  do  not 
develop  the  property  as  would  the  same 
amount  spent  on  road  construction  or 
devising  a  method  of  treatment.  The 
proposed  code  must  be  so  altered  as  to 
be  acceptable,  he  said;  otherwise,  the 
existing  law  would  later  be  revised  by  a 
group  of  lawyers  along  with  the  pub- 
lic land  law. 

Further  explanatory  and  critical 
remarks  were  offered  bv  Messrs.  Gotts- 


berger,  Spurr,  Rogers,  Douglas,  Ingalls. 
Peale,  and  Channing.  The  consensus  of 
opinion  seemed  to  be  that  the  provision 
in  the  proposed  law  making  the  bound- 
aries of  claims  cardinal  lines  was  the 
most  open  to  reasonable  objection. 

The  climax  of  the  meeting  as  far  as 
interest  was  concerned  came  at  the 
close,  as  it  should  in  any  well-ordered 
entertainment.  Mr.  Arentz  had  said 
that  certain  parts  of  the  bill  were 
ambiguous  and  cited  as  an  illustration 
that  section  which  allowed  a  locator  to 
hold  a  property  for  a  term  of  years 
without  discovery.  Was  it  ten  years 
or  twelve?  Mr.  Ingalls  maintained 
that  there  was  no  ambiguity,  and  that 
it  was  only  necessary  to  read  the  law 
to  understand  it.  Mr.  Bain  then  rose 
to  say  that  he  had  read  it — nay,  studied 
it  carefully — and  still  did  not  under- 
stand this  point.  The  chairman,  Mr. 
Weld,  who  had  been  looking  over  the 
bill  the  while,  then  sought  to  straighten 
things  out  by  explaining  just  what  this 
section  actually  did  mean.  "Am  I  not 
right.  Mr.  Ingalls?"  "No"  laconically 
replied  Mr.  Ingalls,  amid  much  laughter 
fiom  the  revivified  listeners.  Mr. 
Ingalls  then  carefully  explained  this 
part  of  the  bill. 


Columbia  Section,  A.I.M.E., 
Views  Mine  Model 

The  February  meeting  of  Columbia 
Section,  A.I.M.E.,  was  held  at  Spokane, 
Wash.,  on  Feb.  3.  Chairman  Rush  J. 
White  presided.  Following  the  routine 
business  the  chairman  introduced  F.  W. 
Callaway,  engineer  for  the  Bunker  Hill 
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.1  mines,  who  exhibited  a  model 

of  ami  explained  the  underground  work- 

the  Star  mine  and  its  relation 

.  Ijacent  properties.    W,  G   Woo  • 

exhibited  a  series  of  crude  ore  samples 

and  intermediate  and  final  products  of 

S    ■  mine,  and  explained  the  proc- 

lead    and    sine    metallui 

which  tlu>  results  were  obtained. 


MEN  YOU  SHOULD 
KNOW  ABOUT 


Slate  Producers  Organize 

Form  Association  to  Increase  Efficient-? 

and  Effect  Standardisation 

taken  to  form  a  national 
organization  at  a  meeting  of  slate  pro- 
ducers held  at  the  Engineers'  Club. 
New   York,  on  Fob.  8,  under  the  aus- 

t  the  National  Federation  of 
Construction    Industries.      About    fifty 

i  -.  representing  all  the  slate 
producing    soot  ions    in    Eastern    states, 

Virginia,  were  present.  It  was 
decided  by  unanimous  vote  to  organize, 
and  a  committee  of  seven  was  appointed 
to  suggest  a  name,  prepare  a  consti- 
tution and  by-laws,  and  issue  a  call  for 
a  meeting  to  complete  organization. 

In  opening  the  meeting  as  chairman, 
Oliver  Bowles,  mineral  technologist, 
of  the  U.  S.  Bureau  of  .Minos,  spoke  of 
the  prevalence  of  unscientific  methods 
•  >f  quarrying  slate  and  the  need  of  sub 
.-tituting  machinery  for  manual  labor. 
Wastage,  he  stated,  was  enormous,  in 
some  quarries  over  90  per  cent,  and 
no  considerable  development  of  byprod- 
ucts has  been  undertaken.  Slat 
(iuction,  ami  particularly  the  proi 
of  roofing  slate,  had  rapidly  decreased, 
and  substitute  materials  had  gained 
precedence,  largely  because  iio  con- 
certed effort  was  being  made  by  the 
industry  to  maintain  and  str< 
the  market  for  slate.  A  similar  note 
of  encouragement  to  organize  was 
sounded  by  G.  F.  Laughlin,  of  the  U.  S. 
Geological  Survey,  who  deplored  the 
decreasing  use  of  a  material  naturally 
so  superior  for  many  purposes. 

Standardization  was  urged  by  Victor 
I).  Abel,  of  the  Structural  Service  Bu- 
reau,  Philadelphia,  Pa.  At  present 
sanitary  slate  products  have  to  be 
manufactured  to  order,  which  prevents 
the   producer  from    manufacturing    for 

Studies  recently  made,  he  said, 
showed  that  most  sanitary  and  chi 
slate  products  could  be  standardized  to 
a  great  degree  without  the  slight, 
advantage  in  use.  D.  Knickerbocker 
Boyd,  architect  and  structural  standard- 
ise also  urged  standardization  as  a 
means  of  increasing   the  slate  market. 

Committee  on  Rock-Drill  Steel 
To  Meet 

The    directors    of    the    U.    S.    Bureau 
-  and  of  the  Bureau  of  Stand- 
ards have  called  a  meeting  of  the  ad- 
visory  board  that  i 

'.ureaus  in  the  investigation  of 
the  breakage  and  heat  treatmi 
rock-drill  steels  and  other  steels  and 
alloys  subjected  to  similar  impact 
stresses.  The  meeting  is  to  be  at  10 
o'clock  a.m.  on  Feb.  20  at  the  Engineer- 
ing  Societies    Building,    in    New    York. 


Vernon  S.  Hood,  of  the  Utah  Apex 
mine,  has  gone  Eas1  on  business. 

F.  C.  Merritt,  consulting  engineer  for 
the  Loring  interests,  visited  Reno  and 
omstock   ravly    in    February. 

Alexander  V*  ise.  superintendent  of 
(  omstock  Middlemines  Co.,  left 
Virginia  City  for  San  Francisco  on 
Feb.  l. 

John  A.  Burgess,  consulting  engineer 
and  geologist  of  San  Francisco,  has 
been  in  Mina  ami  Candelaria  on  official 
business. 

Walter    A.    Rukeyser    has    returned 

from  a  trip  to  the  new  gold  district 
in  ths  Elbow  Lake  region  of  northern 
Manitoba. 

Herbert  (i.  Moulton  has  become  asso- 
ciated  with  Coverdale  &   Colpitts,  con- 
alt  ing    engineers,    66    Broadway,    New 
York  City. 

Frederic  R.  Weekes  sailed  on  Feb. 
11  for  Venezuela,  where  he  will  be 
engaged  on  professional  work  for  the 
next  two  months. 

A.  J.  Young,  president  of  the  Bailey 
Silver  Mines,  Cobalt,  has  been  elected 
president  of  the  Atlas  Gold  Mines,  in 
the    Shining   Tree   district. 

Allen  Murray  Yonge  has  recently  ac- 
cepted temporary  appointment  as  effi- 
ciency engineer  of  all  of  the  state 
institutions   of   California. 

F.  W.  Bradley  has  been  in  Spokane 
recently  in  connection  with  the  Day- 
Hecla  lawsuit,  but  will,  it  is  expected, 
return  to  San  Francisco  soon. 

\.  \.  Hichie  has  been  appointed  mine 
foreman  of  the  Simon  Silver  Lead 
Mines  Co.,  to  succeed  Tom  McNamara, 
who  is  seriously  ill  in  San  Francisco. 
John  M.  Fox  resigned,  the  first  of 
i  lie  year,  as  superintendent  of  the 
California  Rand  Silver  Co.,  and  is  now 
in  Johannesburg  on  professional  busi- 
ness. 

V  0.   Lawton   recently  became  asso- 
ciated   with    Duncan    MacVichie    in    the 
practice   of  consulting   and   mining   en- 
with    an    office    in    Salt    Lake 
City. 

(>.  T.  Jackson,  formerly  manager  of 
the  Alaska  Gastineau,  has  been  ap- 
pointed manager  of  the  Shasta  Zinc 
«t  Copper  Co.  at  Winthrop,  Shasta 
County,  Cal. 

H.    I  osier    Bain   addressed    the    Fngi- 
l  tub   of    Philadelphia    and    affili- 
oi  ieties     on     Feb.     14     on     the 
subject,   "The    Field   for   Mining    Engi- 
neers in  China." 

G.  M.  Fowler,  of  Salt  Lake,  geologist 
for  the  International  Smelting  Co., 
made  a  business  trip  through  Reno, 
Tonopah,   and  southern  Nevada   during 

the  first  week   in   February. 


Bradley  Stoughton,  formerly  secre- 
tary of  the  American  Institute  of  Min- 
ing and  Metallurgical  Engineers,  was 
elected  president  of  the  Yale  Engineer- 
ing Association  at  the  annual  meeting 
on    Feb.  2. 

Donald  IS.  Gillies,  of  Cleveland,  vice- 
president    of    the    McKinney    Steel    Co., 

the  president  of  the  Michigan  College 
of  Mines  Alumni  Association,  recently 
visited  Houghton  and  Calumet  to  meel 

the  alumni. 

Kenneth  Williams  has  been  appointed 
metallurgist  at  the  Copper  Queen 
smelter  of  the  Phelps  Dodge  Corpora- 
tion. He  was  formerly  general  fore- 
man of  reverberatory  furnaces  and 
roasters   at   that  plant. 

Oscar  Spitzer,  representing  the  In- 
ternational Minerals  &  Metals  Corpora- 
tion, recently  visited  the  Wisconsin  Zinc- 
district  with  a  view  to  obtaining  a 
future  calcined-blende  ore  supply  for 
his  company's  smeltery  at  Spring- 
field, 111. 

W.  B.  Tucker  has  been  transferred 
from  the  Los  Angeles  field  division  of 
the  California  State  Mining  Bureau  to 
the  Redding  branch.  C.  McK.  Laisure, 
who  was  in  charge  of  the  Redding 
branch,  has  been  made  district  engineer 
of  the  Bureau,  with  headquarters  in 
San  Francisco. 

Mining  and  metallurgical  engineers 
visiting  New  York  City  last  week  in- 
cluded: E.  W.  Moore,  El  Cajon.  Cal.; 
William  Griffith,  Scranton,  Pa.;  E.  O. 
Daue,  Philadelphia.;  E.  Mosonyi.  Bis, 
Mexico;  W.  Spencer  Hutchinson,  Bos- 
ton; A.  J.  Klamt,  Los  Angeles;  A.  L. 
Colby,  Bethlehem,  Pa.;  W.  W.  Taylor. 
Signal  Mountain,  Tenn.;  W.  A.  Wilson. 
Salt  Lake  City,  and  Christian  Urang, 
Salt   Lake   City. 


OBITUARY 


J.  A.  Lannon,  manager  of  the  Lucky 
Twenty  mining  company,  Ouray,  Col., 
died  recently. 

Arthur  Ferland  died  at  Haileybvrg, 
Ont.,  on  Feb.  9,  at  the  age  of  sixty- 
six  years.  Mr.  Ferland  was  one  of  a 
syndicate  who  purchased  the  property 
which  is  now  the  Nipissing  mine  and 
was  a  director  of  the  Chambers-Ferlaml. 
company. 

Eugene  R.  Day,  managing  director 
of  the  Hercules  mine,  and  one  of  the 
most  prominent  mining  men  of  the 
northwest,  died  of  heart  disease  in 
Spokane  on  Feb.  11.  Mr.  Day  was  born 
in  Truckee,  Cal.,  in  1874  and  went  to 
the  Coeur  d'Alenes  in  1886.  He  was 
one  of  the  original  owners  of  the 
Hercules  mine  and  was  also  a  director 
am1  stockholder  in  the  Tamarack  and 
Custer  Consolidated  Mining  Co..  the 
Northport  Smelting  &  Refining  Co., 
and  the  Pittsburgh  Smelting  Co. 
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Leading  Events 


rlollinger  Consolidated's  suil  against  the  Northern 
Canada  Power  Co.  has  been  dismissed. 

Four  gold  mines  on  the  Rand,  South  Africa,  where  a 
strike  has  heen  in  progress,  are  reported  to  have 
resumed.     The  outlook  is  considered  a  little  brighter. 


large  copper  companies   of   Arizona   are    inti 
about   to  start  its  new  plant   in   I  mty,   Ariz. 

The  Coronation  Syndicate  is  attempting  to  interest 
the  public  in  a  new  development  scheme  in  the 
Transvaal.     Details  are  given  on  p.  303  bj   our  London 


The   Apache   Powder   Co.,   in   which   several   of   the     correspondent. 


Apache  Powder  Co.'s  Plant 
Keady  To  Start 

Important     Mining    Companies     of 

\rizena    Interested    in    New 

Enterprise 

Flushing  touches  are  being  put  on 
the  plant  of  the  Apache  Powder  Co,  in 
Cochise  County.  Ariz,  and  experienced 
powder  men  are  arriving  daily  from  all 
parts  of  the  country  to  take  charge  of 
the  different  departments.  It  is  ex- 
pected that  the  company  will  begin 
turning  out  powder  about   March   1. 

The  plant  has  a  capacity  of  1,000,000 
lb.  of  powder  a  month,  which  can  be 
increased  within  a  short  time  to  1,500.- 
000  lb.  a  month  should  the  demand 
arise.  It  occupies  more  than  600  acres 
and  is  within  seven  miles  of  Benson  and 
four  miles  from  St.  David. 

The  site  of  the  plant  is  ideal  is  re- 
gards natural  protection  to  the  build- 
ings and  surrounding  property  from 
explosions.  The  plant  is  divided  into 
danger  and  safety  zones.  Offices,  shops, 
power  houses,  stores,  and  dwellings 
are  within  a  zone  protected  from 
danger  of  explosions  by  high  hills  and 
ridges.  This  constitutes  the  "safety 
zone."  The  "danger  zone,"  where  the 
explosive  ingredients  are  handled  and 
powder  is  actually  made,  is  in  deep 
gullies  and  ravines.  Each  building 
within  the  danger  zone  is  so  located 
and  protected  that  if  an  explosion 
should  occur  no  damage  would  result 
to  other  buildings. 

The  different  units  are  connected  by 
a  narrow-gage  industrial  track.  The 
main  plant  is  connected  by  standard- 
ise with  both  the  El  Paso  &  South- 
western and  Southern  Pacific  railroads. 
Water  is  furnished  to  the  plant  by  a 
16-in.  artesian  well  of  a  capacity  of 
several  hundred  gallons  per  minute. 
Employment  will  be  furnished  to  about 
ISO  skilled  workmen  when  it  is  run  to 
full   capacity. 

"  •  W.  Edwards,  an  experienced 
powder  manufacturer,  is  in  charge  as 
manager  and  he  will  be  assisted  bv 
D.  E.  Fogg.  Both  will  be  under  the 
general  supervision  of  C.  E.  Mills, 
managing  director. 

Powder  made  will  be  that  used  in 
general  mining  operations,  such  as  high 


explosives,  dynamite,  gelatine  dynamite, 

and  all  kinds  of  permissible  explosives. 
Raw  material  entering  into  the  manu- 
I'a.  ture,  based  on  the  annual  production 
of  12,000,000  lb.  of  powder,  will  ap- 
proximate 15,000  tons.  Much  of  this 
raw   material    is   produced    in    Arizona. 

The  Apache  Powder  Co.  is  controlled 
by  the  share-holding  mining  companies 
and  the  enterprise  is  an  effort  to  meet, 
in  part,  the  economic  situation  con- 
fronting the  mining  industry.  The  site 
of  the  plant  at  Benson  has  been  well 
chosen  with  regard  to  transportation 
facilities  and  the  comparatively  short 
hauls  to  the  more  important  copper 
mines  at  Globe,  Miami,  Ajo,  Bisbee, 
Clifton,  Morenci,  and  Jerome,  which 
are  to  be  supplied  with  the  company's 
product. 

It  is  not  the  intention  of  the  company 
to  make  the  manufacture  of  powder  a 
money  making  enterprise.  It  will  sell 
its  product  at  a  very  small  margin  of 
profit,  and  while  the  shareholders  in 
the  company  will  be  the  greatest 
gainers  by  its  operation,  it  is  expected 
that  the  mining  industry  of  the  state 
as  a  whole  will  be  benefited. 


Radioactive  Ore  in  Congo 


London,  Feb.  13 — Dispatches  received 
from  Brussels  state  that  deposits  of 
radioactive  ore  have  been  discovered  in 
the  subsoil  of  Katanga,  in  the  Belgian 
Congo.  The  plateaus  in  that  country 
are  reported  to  contain  radium  ore. 
which  is  said  to  be  found  at  shallow- 
depth.  A  plant  is  being  erected,  and 
it  is  anticipated  that  the  annual  produc- 
tion will  be  of  importance. 


Hollinger  Power  Suit  Dismissed 

The  suit  of  the  Hollinger  Consol- 
idated Gold  Mines,  Ltd.,  against  the 
Northern  Canada  Power  Co.  for  alleged 
damages  out  of  failure  to  supply  power 
has  been  dismissed. 


New  Colorado  Wage  Scale  Gives 
Miners  Si  Per  Day 

Notice    Recently    Filed    With    State 

Industrial   Commission  —  Cripple 
(reek  Expected 

The    new     wage    scale    for    Colorado 

metal    mines,    effective    March    1,  and 
applying  in  all  of  the  principal  camps 

excepting     Cripple    Creek,     where  the 
scale  is  25  cents   less,  is  as  follow-: 
.Mine   Workers: 

Miners     74.00 

Machine  runners 4.00 

Machine  helpers 4.00 

Trammers     3.50 

.Muckers    

Cagers     4.00 

Timbermen     4.00 

Timbermen  helpers    3.50 

Pumpmen   3.50 

Electricians   $4.50  -  5.00 

Motormen    4.00  -  4.50 

Nippers     4.00 

Other  underground   labor 3.50 

Topmen    3.50 

Engineers    $4.00  -  4.50 

Firemen    3.50 

Machinists    4.50 

Blacksmiths   4.50 

Blacksmith   helpers    4.00 

Carpenters   5.50 

Shift   bosses    $5.50  -  6.00 

Mill   Workers: 

Mill  shift  bosses   

Millmen     4.00 

Roustabouts   3.50 

Machinists    4.50 

Electricians    4.50 

Carpenters      4.50 

Repairmen    4. To 

Ore   sorters    4.00 

Tram    men    4.00 

Teamsters     :i..".ii 

Timekeepers     3.50 


Receiver  for  El  Salvador  Mines 

The  El  Salvador  Silver  Mines  Co., 
with  property  in  El  Salvador,  has  been 
placed  in  the  hands  of  a  receiver. 


Indorse  Proposal  as  to 
Lead  Smelting 

A  resolution  indorsing  Senator  Poin- 
dexter's  effort  to  bring  about  a  recipro- 
cal agreement  between  Canada  and  the 
United  States,  providing  that  lead  bul- 
lion derived  from  ores  shipped  across 
the  international  line,  either  way.  may 
be  returned  free  of  duty  to  the  country 
of  origin,  was  passed  at  a  recent  joint 
meeting  of  the  Northwest  Mining  Asso- 
ciation and  of  the  mining  bureau  of  the 
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Spokane    Chamber    of    Common 

that   such   an   agreement    would 

not  interfere  with  the  lead  schedules 
:  in  the  Fordney  Tariff  Bill  and 
would  provide  alternative  smelting  out- 
let-; for  ore  from  districts  adjacent  to 
mationa]  boundary  in  Washing- 
ton and  British  Columbia. 


L  S.  &  K.  Wages  Still  Above 
Pre-War  Scale 
a    of    the    wages 
1921    at    the    United    States    plants    of 
the  American  Smelting  &  Retiming  Co. 
•hat     readjustments     produced 
further    slight   decreases    in    the    rates 
of  pay   in   December  compared   to   No- 
vember rates,  but  that   the  wages  paid 
were,  in   December,  still  65  to  66  per 
cent  above  pre-war  rates,  according  to 
a  bulletin  issued  by  the  company. 


The  analysis  states,  further,  that  in 
1914,  repair,  supply  and  construction 
labor  was  paid  an  average  of  $2. 4:2  for 
an  eight-hour  day.  whereas  in  Novem- 
ber,   L920,   the   rate   was   $5.89,   an   in- 

I  lease  of  L23  per  cent.  The  rate  for 
direct  operating  labor  in  1914  was 
$2.02  per  eight-hour  day,  but  in  Octo- 
ber, 1920,  it  had  risen  to  $4.55,  an 
increase  of  125  per  cent. 

In  December,  1921,  through  various 
•  .adjustments,  the  rates  for  repair, 
supply  and  construction  labor  had  been 
i  to  $4  for  an  eight-hour  day. 
This  was  a  decrease  of  one-half  of  1 
per  cent  compared  to  November  rates, 
but  25.9  per  cent  below  the  highest  rate, 
$5.39,   paid   in    November,    1920. 

Similarly,  the  rate  of  $3.37  in  De- 
cember, 1921,  for  direct  operating  labor 
was  1.1  per  cent  below  the  November 
rate,  and  25.9  per  cent  lower  than  the 


record   rate   of   $4.55  for   this   class   of 
labor  in  October,  1920. 


Nevada  Freight  Rates  Lowered 

Freight  rates  from  Reno,  Nev.,  and 
points  on  the  Pacific  Coast  to  Tonopah, 
Goldfield  and  other  southern  Nevada 
points  were  recently  reduced  from  25 
to  40  per  cent,  effective  as  from  Jan. 
30.  It  is  expected  that  this  reduction 
will  prove  a  stimulus  to  the  mining 
industry  in  Nevada. 


Four  Rand  Mines  Reopen 

Work  was  resumed  on  Feb.  13  in  the 
Village  Deep,  the  Durban  Roodepoort 
Deep,  and  partially  at  the  East  Rand 
City  Deep  and  the  Crown  Mines,  ac- 
cording to  a  press  dispatch  recently  re- 
ceived. Otherwise  the  strike  situation 
on  the  Rand  is  unchanged. 


News  From  Washington 


By    PAUL  WOOTON 
Special  Correspondent 


Chestatee  War  Minerals  Case 
May  Be  Reopened 

Man]    Requests   Made  as   to   Status  of 

Applicants    I'nder   Amended   Act — 

.Majority  Seeking  Rehearings 

As  fixed  by  the  Secretary  of  the 
Interior.  Feb.  15  was  the  last  day  on 
which  notice  of  a  desire  to  have  a  re- 
hearing on  claims  could  be  filed  with 
the  War  Minerals  Relief  Commissioner. 
A  veritable  avalanche  of  such  i 
and  general  inquiries  as  to  the  status 
of  war  minerals  relief  under  the 
amended  act  has  all  but  overwhelmed 
the  office  of  Commissioner  Robison. 
These  requests  have  not  been  classified 
in  their  entirety,  but  it  is  evident  that 
requests  for  rehearings  and  adjudica- 
tions have  come  from  the  great 
majority  of  claimants,  whether  or  not 
there  have  been  awards.  By  broaden- 
ing the  "request  or  demand"  phase  of 
the  original  bill  to  include  a  published 
request,  many  claimants  whose  cases 
had  been  closed  are  now  able  to  estab- 
lish an  earlier  date  on  which  they  were 
stimulated  by  the  Government  to  pro- 
duce, or  to  prepare  to  produce,  m 
covered  by  the  act. 

Among  the  cases  likely  to  be  re- 
opened is  that  of  the  Chestatee  com- 
pany. Former  Senator  Hoke  Smith,  of 
Georgia,  is  pressing  that  claim  before 
the    War    Minerals    Relief   Commission. 


Gold  Standard  To  Be  Discussed 
at  Genoa 

Referring  to  the  forthcoming  Genoa 
financial  conference,  the  Federal  Re- 
serve Board  predicts  that  the  gold 
standard  will  be  an  outstanding  topic 
of  consideration,  and  urges  the  gold 
standard  as  a  means  of  rehabilitating 
credit  and  currency  systems.     "Discus- 


sion at  Genoa  is  likely  to  relate  in 
no  small  measure  to  the  restoration 
of  the  gold  standard,"  it  says.  "There 
is  a  gratifying  unanimity  of  opinion 
among  leading  economists,  financiers, 
and  statesmen  to  the  effect  that  any 
permanent  rehabilitation  of  credit  and 
currency  systems  will  necessitate  a  re- 
turn to  a  gold  basis  of  some  sort. 
But  to  reinstate  the  gold  standard, 
many  complex  problems  will  have  to 
be  solved,  connected  with  reparations 
payments,  domestic  and  foreign  indebt- 
edness, and  the  effect  of  national  poli- 
cies upon  the  amount  and  direction  of 
current    expenditures." 


Government's  Silver  Purchases 
Almost  93,000,000  Oz. 

Purchases  of  silver  by  the  Bureau 
of  the  Mint  during  the  week  ended 
Feb.  11  amounted  to  1,684,000  fine 
ounces.  This  brings  the  total  pur- 
chases under  the  Pittman  Act  to 
92,958,888  fine  ounces. 


Indian  Land  Bill  Reported 

The  House  Committee  on  Indian 
Affairs  has  reported  a  bill  providing 
for  the  leasing  for  mining  purposes  of 
certain  lands  on  the  Fort  Peck,  Mont.. 
Indian  Reservation. 


Fibroferrite  Found  in  Australia 

Australia  is  said  to  be  preparing  for 
commercial  use  a  newly  discovered 
metalliferous  substance  known  as  fibro- 
f(  i  iite.  It  is  said  to  be  valuable  as  a 
solvent.  Its  composition  is:  Ferrous 
sulphate,  50  per  cent;  oil  of  vitriol,  15 
per  cent;  ferric  sulphite,  10  per  cent; 
alums  and  sulphur,  20  per  cent;  inert 
material.  5   per  cent. 


Appropriation  Estimates  Cut 
for  Bureau  and  Survey 

Need     for     Department    of     Mines 

Emphasized  by  Chairman  Rhodes 

in  Discussing  Bill  Before  House 

More  liberal  appropriations  for  the 
U.  S.  Bureau  of  Mines  was  urged  by 
Representative  Rhodes  in  the  course  of 
debate  in  the  House  on  the  Interior 
Department  appropriation  bill.  He  re- 
viewed some  of  the  achievements  of 
the  Bureau  to  indicate  that  it  is  work- 
ing efficiently  with  the  funds  allowed 
it,  but  he  declared  that  an  industry 
which  produces  $6,000,000,000  of  new 
wealth  (and  even  that  figure  does  not 
include  bituminous  coal)  is  entitled  to 
something  more  than  a  bureau  "tucked 
away  in  a  secondary  Cabinet  office  and 
about  which  little  is  said  and  less  is 
known." 

The  question  was  raised  as  to  what 
is  being  done  with  the  royalties  being 
collected  under  the  Oil  Land  Leasing 
Act.  Mr.  Rhodes  pointed  out  that  these 
royalties  do  not  accrue  to  the  bureaus 
serving  the  mining  industries.  He 
called  attention  to  the  fact  that  50  per 
cent  of  the  royalties  collected  are 
turned  into  the  reclamation  fund;  40 
per  cent  goes  to  the  state  and  10  per 
cent  to  the  Federal  Treasury.  More 
fully  to  demonstrate  the  need  for  a 
Department  of  Mines,  Mr.  Rhodes  in- 
troduced as  a  part  of  his  remarks  his 
recent  article  in  the  Engineering  and 
Mining  Journal  on  "What  Can  Legis- 
lation do  for  the  Mining  Industry?" 

The  discussion  of  the  bill  had  the 
effect  of  emphasizing  many  of  the 
achievements  of  the  Bureau  of  Mines. 

Though  some  reduction  was  made  in 
th-^  funds  asked  for  the  Bureau  of 
Mines,  more  serious  cuts  were  made  in 
those  for  the  Geological  Survey.    Rep- 


Ftbrua it/  1 8,  l i>22  Engineering    and    Mining    Journ 


A  L 


reBentative  Cramton,  of  Michigan,  who 
was  in  charge  of  the  bill,  stated  thai 
these  reductions  do  not  indicate  "any 
la.k  of  confidence  in  the  Survey  or  any 
lack  of  appreciation  of  its  work.  They 
were  made  because  we  feel  thai  some 
of  its  work  can  wait    The  Geological 

Survey  is  a  greal  service,  and  it  has 
been  administered  remarkably  well  by 
Dr.  George  Otis  Smith." 

Referring  at  another  point  in  his 
remarks  to  executives  in  the  Interior 
Department,  among  whom  he  men- 
tioned Dr.  Smith  and  II.  Foster  Bain, 
the  Director  of  the  Bureau  of  Mines, 
he  said  "the  committee  was  impressed 
highly  by  their  zeal,  intelligence,  and 
the  efficient   conduct  of  their  bureaus." 

Appropriations  totaling  $1,580,900 
for  the  Bureau  of  Mines  and  $1,325,940 
for  the  Geological  Survey  are  carried 
in  the  appropriation  bill  referred  to. 
The  amounts  asked  for  the  Bureau  are 
$106,600  more  than  for  the  current  year 
but  $79,565  less  than  the  estimates. 
Those  for  the  Survey  are  $288,400  less 
than  the  current  year  and  $395,120  less 
than  the  estimates.  The  detailed 
estimates  are: 

Bureau  of  Mines:   Salaries  and  gen- 


cral  exp  I    100,  no  change;   in- 

vestigating mine  accidents,  $378,000,  a 
decreasi   ol    ■  131 ,066  from  current  funds 

and    $36,066    from    estimate 

cars,  $211 ,000,  an  increase 

ol       i  \  er  current  funds  and  an 

,lll \  ei   est  imates;   pur- 

ind  equipment  of  mine  rescue 
1,000,  no  appropriation  having 
been  made  last  year  for  this  pu 
bul  the  estimate  called  for  $6,000  more; 
testing  fuel,  $136,000,  a  decrease  of 
$6,510  from  the  current  year;  mineral 
mining  investigations,  $126,000,  a  de- 
crease of  $5,000  from  estimates;  petro- 
leum and  natural-gas  investigations, 
$135,000,  no  change;  mining  experiment 
station  expenses,  $170,000,  a  decrease 
of  $30,000  from  the  current  year  and 
$5,000    from    estimates;   care   of  build- 

Pittsburgh,  $55,000,  an  increase 
of  $6,000;  mining  station  and  mine 
inspection  in  Alaska.  s:'..">.000.  an  in- 
crease of  $27,675  over  the  current  year; 
publications,  $1,000,  a  decrease  of  $500 
from  current  funds  and  estimates  also; 
enforcement  of  oil  leasing  act,  $155,000, 
an  increase  of  $23,000  over  the  current 
year  but  a  decrease  of  $7,000  from 
estimates;    purchase  of   land   adjoining 


nl        i. .n. hi      al      Tin  burgh, 
B  new  item. 
Geological    Survey:    Sal., 

i  ,ii"i  from  'in  rent  funds 
and     i   t  imates;     Bcientifii 
$29,900,   no   change;    topographic   sur- 
veys,  $276,000,    ••■    decrea  •    ol 

from  tin-  mi  rent   year  ami 

1 1  om  i 

000,  a  (I.  h,-,  ui 

ar  and  also  estimates;  chemical 
and  physical  resea* 
change;  illustrations,  $18,280,  a  de- 
crease of  $6.7  II  mate;  report 
of  mineral  resources,  $125,000,  no 
change;  investigation  of  mineral  re- 
sources of  Alaska.  $75.00(1,  no  change; 
gaging  streams,  $180,000,  no  change; 
periodicals,  $2,000,  no  change;  geologic 
maps,  $110,000,  a  decrease  of 
from  the  current  year  and  also 
estimates;  and  classification  of  lands, 
$150,000,  a  decrease  of  $150,000  from 
the  current  year  and  also  estimates. 
The  committee  provides  for  consol- 
idating the  offices  of  register  and  re- 
ceiver of  land  offices  at  twenty-five  dis- 
trict land  offices  and  abolition  of  the 
office  of  Surveyor  General  of  South 
Dakota. 


News  by  Mining  Districts 


London  Letter 

Coronation    Syndicate    Attempting 

Reconstruction    Scheme — Rand 

Strike    Depresses    Market 

By  W.  A.  Doman 

London,  Jan.  31  —  There  must  be 
many  mining  engineers  in  the  United 
States  who  remember  the  great  Coro- 
nation Reef  fiasco,  and  the  trouble  that 
arose  out  of  it  among  the  partners  of 
one  of  the  leading  Rand  mining  houses. 
For  years  the  Coronation  Syndicate  has 
been  dormant,  but  recently  attempts 
have  been  made  to  interest  the  public 
once  more.  It  is  a  new  public  now,  and 
five-shilling  shares  are  small  fry  when 
one  thinks  'of  the  £3,000  which  the 
original  syndicate's  shares  reached.  A 
reconstruction  scheme  is  being  brought 
forward,  and  the  capitalization  is  to 
be  as  follows:  520,000  five-shilling 
shares  fully  paid  to  existing  share- 
holders, £130,000;  1,000,000  fully  paid 
for  a  property,  £250,000;  400,000  to  be 
issued  for  cash,  £100,000;  total,  1,920,- 
000  shares,   £480.000. 

Authority  is  to  be  obtained  to  in- 
crease the  capital  to  £750,000,  so  as  to 
permit  of  placing  400,000  further 
shares  under  option  to  the  (  id  share- 
holders, 400,000  further  shares  to  the 
underwriters,  and  280,000  share  in  re- 
serve. The  property'  is  reported  to  con- 
tain the  Randfontein  Reefs,  which  are 
described  as  "very  valuable,"  though 
unproved.  Two  shafts  are  to  be  sunk, 
and  it  is  estimated  that  £100,000  will  be 
sufficient  for  the  purpose. 


A  mining  official  has  expressed  the 
opinion  that  with  working  two  reefs 
(Leader  and  West  Reef)  over  a  stoping 
width  of  48  in.  there  will  be  38,920,000 
tons  of  reef  on. the  mynpacht  and  dis- 
covery claims  alone.  This  reminds  me 
of  the  remarkable  calculation  of  ton- 
nage made  years  ago  in  connection  with 
West  Rand  Consolidated.  It  has  not 
materialized,  and  the  company  is  not  a 
success.  The  tonnage  may  be  there — 
any  tonnage  you  like  on  the  Rand;  it  is 
the  gold  content  that  is  lacking.  The 
western  wing  of  the  great  goldfield  has 
undergone  examination  by  many  a  min- 
ing engineer  and  geologist,  Professor 
Molengraaf  among  the  number. 

Perhaps  in  connection  with  the  above- 
related  conditions  may  be  quoted  the 
Randfontein  Central  results  for  the 
December  quarter  of  last  year.  Ore 
crushed  was  358,000  tons,  the  value  re- 
covered per  ton  was  29s.  2d.  and  the 
working  costs  27s.  8d..  leaving  a  profit 
of  only  Is.  6d.  a  ton,  or  £30,830  in  all, 
and  this  exiguous  amount  has  to  meet 
certain  overhead  charges.  Of  6,395  ft. 
of  development  sampled,  61  per  cent 
was  payable,  the  average  value  being 
23.5  dwt.  over  17  in.  This  percentage 
of  payability  was  the  lowest  of  the 
year,  and  compared  with  85.1  in  the 
final  quarter  of  1920. 

The  strike  on  the  Rand  still  drags 
on,  and  it  seems  for  the  moment  to 
have  put  the  whole  mining  market  out 
of  action.  Many  companies  are  in  need 
of  additional  capital;  the  possibility  of 
failure,  however,  prevents  any  appeal 
to  the  public. 


Johannesburg  Letter 

M-ning    Industry     in    Difficulties    in 

Rhodesia — Afrikander  Gold  Mine 

May  Be  Reopened 

By  John  Watson 

Johannesburg,  Jan.  10 — Word  has 
been  received  of  the  closing  down  of 
the  entire  Rhodesian  chrome-mining  in- 
dustry; also  of  nearly  all  the  asbestos 
mines,  and  certain  gold  mines  find  diffi- 
culty in  making  both  ends  meet  it  is 
said.  There  is  a  prevalent  feeling  that 
wages  will  soon  have  to  come  down. 
The  cost  of  living  now  is  said  to  be  only 
23  per  cent  above  pre-war  rates.  Mine 
managers  and  directors  are  said  to  have 
reached  the  conclusion  that  efforts  must 
be  made  to  reduce  wages  to  a  more 
moderate  rate. 

It  is  pleasing  to  see  that  there  is  a 
prospect  of  the  Afrikander  gold  mine. 
near  Klerksdorp,  being  worked  once 
more.  A  private  syndicate  has  been 
negotiating  for  some  time  for  the  right 
to  mine  and  work  this  property,  which 
is  at  Rietkuil.  The  mine  has  now  been 
leased,  and  John  Wessels,  late  manager 
of  the  Robinson  Deep,  is  now  manager 
of  the  company.  It  is  said  to  be  the 
intention  of  the  management  to  move 
the  ten-stamp  mill  already  on  the 
property  to  the  top  of  the  hill  con- 
tiguous to  the  mine  incline  shaft  and 
add  ten  additional  stamps.  Supplies 
of  coal  are  being  transported  to  the 
mine,  which  will  soon  be  in  operation. 
The  mine  is  operated  by  the  Afrikander 
Proprietary  Gold   Mines,   Ltd. 
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Interest  in  >li>unt  Coolon  GoJdfield  Re- 

-  -(.old   Found    at    Six   Mile — 

M.mnt    Klliott    Raises     \dditional 

Capital — Tfce  Sardine  Tin  Mine 

(From  Our  Special  Corrrtpoiidenl  I 

Brisbane,  Jan.  ;»     Revived  inb 
a  the  Mount  Coolo 

•  which  many  think 
tenl     ■ 
The    field   lies    betwei 

mont.    135    miles    away,    and    Charters 
years   the  principal 
workings    have    been    confined 
or  two  mines,  and  the  owner  of  one  is 
reputed   to   have   made   a   good  deal   of 
jut  of  his  holding  and  the  small 
at   which   he  crushes   h 
'.'.'17  this  mine,  the 

good    returns,    reaching    in 
a  a   value  of  £7,300  from    1.740 
rushed  and  cyanided  and 
s    :  -  from  2,270  tons. 

Good   results   obtained   from    another 
mine  called  the  Golden  11 

attracted  renewed  attention  to 
the  field,  and  buyers  have  been  offer- 
shares  in  this  claim. 
on  which  only  £15  have  been  called  up. 
There  have  been  two  crushing  batteries 
of  ten  stamps  each  on  the  field,  and 
a  third  has  just  been  erected  by  a 
company  that  is  working  its  mine  as 
an   open  cut. 

A  new  gold  find  within   a  few  miles 
of  the  northern  port  of  Cooktown  that 
was    briefly   mentioned    in    these    notes 
some   months   ago   has    been    examined 
and     reported     on     by     a     government 
geologist.      At    this    place,    called    the 
.  a  gold-bearing  reef  was   dis- 
covered by  a  party  searching  for  sandal 
wood,  an  occupation  followed  by  a  good 
many  men  in  the  Cape  York  Peninsula. 
From  this  reef  some  good  returns  were 
obtained,    one    picked   lot   of   five    tons 
yielding    over    4    oz.    per    ton    and    an 
average   sample   of   three   tons   return - 
oz.     per     ton.       Two     other 
•ing  areas  on  which  some  work 
een    carried    out    have    not    yet 
•     tory  as  on  the  orig- 
inal   area.      In    the    same    locality    an- 
timony has  been  found,  but   the  prices 
ruling  for  this  metal  do  not  admit   of 
its  being  mined  profitably  in  any  part 
of  Queensland  where   it   occurs. 

W.    H.     Corbould,    representing     the 
Mount  Elliott  company,  has   succeeded 
in  his  mission  to  England  to  raise  addi- 
tional capital  to  provide  for  a  resump- 
tion of  operations  by  that  company  in 
the   Cloncurry   district.     The   company 
has    a    big    scheme   in    view,   which   in- 
not  only  the  development  of  its 
group  of  copper  mine  and  the  construc- 
tion   of    eighty    miles    of   railroad    be- 
ne present  end  of  the  railway 
at    Dobbin    and   the   company's 
:   unt   Oxide    mine    northwest    of 
Cloncurry,  but  the  erection  of  a  central 
treatment   plant,   which    is    to    provide. 
by  means  of  a  method  devised  by  Mr. 
Corbould,    for    profitably    dealing    with 
.:;.'-  ■  ■    ores    on    a 


large  scale.  The  total  est  of  this 
plan  has  been  estimated  at  about 
£1,000,000,    but     an    initial    expenditure 

of  at   least   £300,000  was   stated   to  be 
■  ■ .     esl  in  ated    i  osl    of    the 

railway.  The  news  now  re- 
ceived from  England  is  that  English 
and  French  shareholders  in  the  Mount 
Elliott  company  have  agreed  to  the 
plan  for  raising  money,  and  that 
financial  groups  in  these  two  countries 
underwrite     £360,000     in     equal 

Interest  is  centering  in  the  Sardine 
tin  mine,  in  the  Kangaroo  Hills  field. 
north  of  Townsville,  which  promises  to 
become  the  "show"  tin  mine  of  Queens- 
land and  to  attract  world-wide  atten- 
tion. It  is  on  Oakey  ('reek,  four  miles 
from  the  township  of  Euan,  which  i- 
Eour  miles  by  road  from  the  port 
of  Ingham.  The  outcrop  has  been 
traced  from  the  summit  of  a  hill,  from 
which  a  shaft  has  been  sunk  to  a 
depth  of  173  ft.  The  formation  which 
ranges  from  3  ft.  to  25  ft.  wide,  is 
principally  slate  and  quartzite.  Work- 
ings have  been  carried  on  at  four  dif- 
ferent levels,  and  the  bottom  level  has 
been  connected  with  an  adit  driven 
from  the  side  of  the  hill.  K\ 
returns  have  been  obtained  from  much 
of  the  upper  ground  right  from  the 
surface,  and  lower  levels  are  proving 
better  than  the  others.  E.  C.  Saint- 
Smith,  a  government  geologist,  s  iy< 
definitely  that  the  quantity  of  rich  ore 
already  in  sight  warrants  the  predic- 
tion that  extremely  profitable  stopint: 
can  be  carried  on  for  the  next  two  or 
ears  at  least.  Lawrence  Wilson, 
a  mining  engineer,  asserts  the  prob- 
ability of  the  rich  ore  persisting  to  a 
depth  of  1,000  ft.  or  over,  and  predicts 
that  the  Sardine  will  become  the  rich- 
est and  probably  the  most  profitable 
tin  mine   in   Australia. 

CANADA 

Ontario 

\rsronaut    Buying    Mill    Machinery — 

Dominion   Reduction   May    Treat 

Peterson   Lake   Tailings 

(  obalt — Negotiations   are  under  way 
between    the    Dominion    Reduction    Co. 
;.nd  the  Peterson  Lake  company  for  the 
tit  of  the  tailings  belonging  to 
named  company.  It  is  estimated 
that    the    tailings    total    about    250.000 
tons,    but    not    all    of    this    can    ba    re- 
It  is  expected  that  about  March  1  the 
Coniagas  will  start  diamond  drilling  the 
Ruby    property,   on    which    it    took    an 
option  a  short  time  ago.     Some  rich  ore 
recovered  from  the  Ruby,  anil 
onsidered   to   be   a   property    ol 
much  promise. 

The  recent  find  made  by  the  Victory 
Silver  Mines,  near  the  Temiskaming,  is 
showing  improvement.  The  discovery 
was  a  blind  vein  which  came  into  the 
shaft,  and  which,  in  places  runs  from 
2  to  6  in.  of  1,500-oa.  The  shaft 
will  be  continued  to  the  500  level. 

Developments  on  the  A-53  property 
are   satisfactory,   and    it  is   stated   that 


on  the  60  level  good  milling  values  have 
been  developed  over  a  length  of  about 
7."-  ft.  and  a  width  of  10  ft. 

The  Bailey,  Coniagas  ami  La  Rose 
companies  were  the  only  shippers  of 
silver  ore  from  the  Cobalt  district  dur- 
ing January,  in  all  110  tons  being  sent 
.■ut. 

During  the  week  ended  Jan.  27,  two 
companies  shipped  ore  from  Cobalt. 
lli.    Bailey   Mines  sent  out  one  car  of 

b.,  and  the  La  Rose  a  car  con 
Mining  CS.OOO  lb. 

Kirkland     Lake  —  The     Argonaut     is 

lacing  orders  for  machinery  for  a  mil! 

having   a   capacity   of   from    100   to   150 

tons   a  day.     The  old   mill   was   burned 

about  a  year  ago. 

Good  results  are  being  obtained  on 
the    ion  level  of  the  Bidgood. 

The  Ontario-Kirkland  recently  inter- 
sected its  main  vein  on  the  150  level, 
where  good  values  were  cut  over  a 
width  of  G  ft. 

The  Crown  Reserve  is  putting  in  a 
complete  mining  plant  at  the  propery 
in  1. aider  Lake  which  it  has  under 
option.  The  shaft  will  be  sunk  to  a 
depth  of  300  ft. 

Porcupine — Owing  to  somewhat  im- 
proved conditions,  the  Northern  Canada 
Power  Co.  officials  state  that  the  com- 
pany will  have  no  difficulty  in  main- 
taining its  present  power  supply  to 
upine  mines.  The  power  rights 
recently  taken  over  from  the  Mclntyre 
will  be  controlled  by  the  Northern 
Canada  Power  Co.  The  plant  will  be 
situated  twenty-eight  miles  north  of 
Porcupine,  at  Sturgeon  Falls,  on  the 
Mafagami  River,  and  will  have  a  ca- 
pacity of  between  6,000  and  7,000  hp.  It 
•  I  that  orders  will  be  placed  for 
material  immediately  upon  the  signing 
of  the  agreement,  that  construction 
will  be  started  by  spring,  and  that 
power  will  be  available  within  a  year. 
It  is  stated  that  Hollinger's  surplus, 
mainly  in  the  form  of  bonds  and  cash. 
now   amounts   to    $7,500,000. 

A  meeting  of  the  Mclntyre  share- 
holders has  been  called  for  Feb.  23  to 
ratify  a  proposal  of  the  directors  to 
increase  the  shares  from  $1  to  $5  par, 
and  giving  one  share  of  the  new  stock 
for  five  shares   of  the  old. 

Following  the  completion  of  diamond 
drilling  on   the  Beaumont,  it  has  been 
decided  to  sink  to  the  1,000  level. 
British  Columbia 

Trail — Shipments  received  at  the  Con- 
solidated smelter  from  Feb.  1  to  7  in- 
totaled  8,855  tons.  Shippers 
were  as  follows:  Bell,  Beaverdell,  40 
tons;  Josie,  Rossland,  74;  Paradise, 
Lake  Windermere,  30;  Queen  Bess. 
Sandon,  30;  and  company  mines,  8,681. 

P.  S.  Leggatt,  of  Thomas  Summer- 
son  &  Sons,  Ltd.,  passed  through  Brit- 
ish Columbia  recently  on  his  way  to 
Xew  Zealand,  where  he  is  interested  in 
planning  the  establishment  of  an  iron 
and  steel  industry.  Mr.  Leggatt  is 
quoted  as  asserting  that  in  New  Zea- 
land he  purposes  making  immediate 
arrangements  for  the  erection  of  a 
plant  to  handle  titaniferous  magnetites 
by  the  electro-thermic  method. 
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MEXICO 

\a\  ;iril 

National  Railways  Building  Line  From 

San    Marcc-    In     Topic 

Tepic  The  situation  all  over  Mexico 
i-  Baid  to  be  increasingly  good.  The 
rebuilt  section  of  the  Southern  Pacific 
into  Tepic  is  in  operation,  and  work 
is  being  actively  pushed  on  ths  line 
between  La  Quemada  and  Tepic.  The 
automobile  road  from  Guadalajara  to 
Ixtlandel  Rio  is  completed  to  La  Venta, 
and    will    be    entirely    constructed    bj 

May    1. 

The  National  Railways  have  surveyed 
an  extension  from  San  Marcos  to 
Tepic  and  are  now  letting  the  contracts 
for  construction.  The  government  has 
already  appropriated  $5,000,000  in  gold 
for  this  work.  The  located  line  will 
be  completed  from  San  Marcos  to 
Ixtlan  del  Rio  within  six  months. 

Coahuila 

A.   S.  &  R.  Co.  Opening   Mines  in 
Velardena    District 

Torreon — The  American  Smelting  & 
Refining  Co.  is  resuming  operations  of 
i  In  principal  mines  in  the  Velardena 
district.  A  number  of  the  old  mine 
-uperintendents  have  been  summoned 
to  take  charge  of  this  work.  Both  the 
Terneras  and  El  Cobre  mines  will  re- 
sume after  a  long  period  of  idleness. 
The  railroad  line  running  from  the 
smelter  at  Asarco  to  the  Cobre 
mine  is  bsing  repaired  and  will  again 
be  used  for  hauling  ores  and  supplies 
between  Asarco  and  the  mine. 

Two  copper  furnaces  and  one  on  l?ad 
are  being  operated  by  the  A.  S.  &  R. 
Co.  at  the  Asarco  plant  in  the  Velardena 
camp.  Aside  from  treating  the  ores 
from  the  company's  properties,  large 
quantities  are  being  received  from  in- 
dividual miners. 

KOREA 

I  nsankinko — The  Oriental  Cbnsoli- 
dated  Mining  Co.'s  cleanup  for  January- 
was  $71,640.  That  for  December  was 
$102,000.  There  was  insufficient  water 
for  milling  purposes  in  January. 

BURMA 

Namtu — Lead  production  for  Decem- 
ber was  4,034  tons  gross;  refined  lead 
production,  3,055  tons;  refined  silver 
production  approximately  318,800  oz. 

RUSSIA 

Although  important  German  interests 
have  acquired  large  numbers  of  shares 
111  the  Russo-Asiatic  Consolidated,  no 
'leveloprnent  of  importance  has  yet 
taken  place.  The  co-operation  of  the 
Germans  was  not,  it  is  said,  exactly 
sought;  they  suggested  a  working 
oasis  so  that  they  might  secure  a  part 
t  the  metals  when  production  is 
icsumed.  The  Bolshevists  are  begin- 
ning to  recognize  that  without  foreign 
capital  the  country  cannot  prosper  or 
even  be  opened  up.  This  is  the  begin- 
,lln~  of  a  return  to  sanity. 


ARIZONA 

Inspiration  and    Raj    Consolidated    Re 

ceiving       Mining       Supplies  — Over- 

suppl]  of  Unskilled  Labor  i" 

\\  arren   Itislriil 
1!-,    .1  VMKS   II.   MCCUNTOCK 
l!i*lie<       Sloping  has   been    res 

pper  Queen   bj    a   fori  •    oi    mi  n 

taken   from  development    work,   and   ore 

Douglas  are  to  be  re- 
sumed soon.  A  dump  of  siliceous  ore, 
taken  from  Sacramento  Hill,  is  being 
steam  i  ars  for  shipment  to 

the  smelter. 

i     Arizona    is    putting    on 

more  men,  generally  from   its  old    force, 

and  will  start  shipment  of  ore  as  soon 
as  the  Douglas  bins  have  room.  Wol- 
verine is  hiring  miners,  and  ore  ship 
re  to  start  from  the  Boras  and 
Hawk  leases  as  soon  as  the 
smelters  are  ready  for  ore.  No  intima- 
tion  is  given  of  resumption  of   work  on 

the  Shattuck. 

At  Douglas,  the  Copper  Queen  is  run 
ning  two  blast  furnaces  and  the  C.  &  A. 
two  reverberatories.  The  former  will 
turn  out  about  5,000,000  lb.  of  copper 
during  February  and  the  latter  about 
3,500,000  lb. 

There  is  annoyance  already  in  both 
towns  from  the  influx  of  unskilled  labor, 
much  of  it  from  Mexico.  At  present 
only  skilled  miners  or  furnace  men  are 
getting  jobs,  and  these  only  when  pos- 
sessing a  record  of  prior  good  service 
with  the  companies.  Wages  remain  as 
before  the  date  of  last  spi-ing's  shut- 
down. 

Globe — It  is  believed  locally  that  In- 
spiration is  about  to  resume  operation 
of  a  part  of  its  large  concentrator,  said 
to  have  been  kept  in  the  best  of  con- 
dition through  the  period  of  idleness. 
Among  the  freight  recently  received  by 
the  company  are  seventy  tank  carloads 
of  fuel  oil,  and  large  quantities  of  mine 
supplies  have  come  in.  Over  1,000  men 
are  now  reported  to  be  employed  in  the 
various  sections  of  the  mine,  cleaning 
up  and  preparing  for  production.  Both 
mine  and  crusher  bins  have  been  filled 
by  the  ore  produced  in  the  course  of  this 
work. 

Old  Dominion  is  preparing  for  smel- 
ter and  mine  operation.  Upon  the 
smelter  will  depend  the  date  for  re- 
sumption of  production  by  the  Arizona 
Commercial,  which  has  a  force  of  forty 
men  repairing  and  cleaning  up. 

Ray — Ray  Consolidated  is  said  to  be 
receiving  large  shipments  of  coal  and 
to  have  its  mining  and  milling  plants 
in  good  condition. 

Jerome — The  fur.iaces  of  United 
Verde  Extension  at  Clemenceau  have 
been  fired  and  have  started  on  about 
three  months'  supply  of  ore  in  the 
smelter  bins.  Several  hundred  men  will 
find  employment  at  the  smelter,  in  addi- 
tion to  150  now  in  the  mines.  United 
Verde  is  expected  to  follow,  by  starting- 
its  Clarkdale  works  some  time  this 
month.  The  old  U.  V.  office  building 
above  Jerome  is  being  wrecked,  to  per- 
mit operation  of  the  steam  shovels, 
which  soon  will  be  at  work  again  toward 
the  surface  ores  around  the  old  shaft. 


\K\\    MEXICO 


f.reat    Eagle  Fluorspar  Mine  Shut    Down 

— New    last    Chance   Mill 
Read]  Soon 

Santa     Rita — Additional     men     have 
been  rot  on  t  he  <  Ihino  m  in    h  re  and  al 
the  mill  al   Hurley,     Th  >    are 
leaning  up. 

\l     Owens     is     pushing 
work    on    his    new    discovery    live    miles 

ea  t  of  I  bo  <  Irand  <  <  nl  ral  mill  in  the 
Blank  Range  twenty  miles  easl  of  Santa 
Rita.  AH  a  aj  hov  jood  values 
Nine  men  are  at  work. 

\\  hitewater     Paul    Lar  i  h   am 
ciates  are  shipping  li 

El    Paso    smelter    from    their    new     di 

covery  on   the  plains   between    Deming 

and  Whitewater.     The  vein   is  3  ft.  wide 
and  of  a  high  grade.     The    ■ 
preparing   to   install   a  compressor   and 
other   improvements. 

Sil\er  City — Bell.  Wright  and  asso 
ciates  continue  to  ship  silver  fluxing  ore 
from  their  lease  on  the  Bohemian  Min 
ing  Co.'s  property  at  Chloride  Fla1 

Lordsburg — The  new  Last  Chance 
mill  will  be  finished  in  sixty  days.  A 
7-ft.  vein  of  $20  rock  has  been  cut  in 
an  exploratory  drift,  J.  G.  Nicholas  is 
in  charge.  The  Great  Eagle  fluorspar 
mine  has  been  closed  down  pending  a 
change    in   management. 

Carrizozo — The  Helen  Lay  mine,  un- 
der the  management  of  W.  C.  Roberson. 
is  working  its  full  force.  Two  gold  bars 
weighing  22  lb.  have  just  been  brought 
in  and  are  on  exhibit  at  the  Lincoln 
State  Bank.  They  are  valued  at  $4,500. 
This  makes  a  total  of  74  lb.  of  gold 
from  recent  runs  of  the  mill.  The  mill 
is  to  be  enlarged  immediately.  The 
mine  is  in  Dry  Gulch  near  Nogal.  It  is 
claimed  that  900,000  tons  of  $10  is  com- 
pletely blocked  out. 

Mesilla  Park — The  Tortuga  fluorspar 
mine,  which  is  under  lease  from  Alford 
Roos  and  associates  to  W.  Fink  and 
Basil  Preseott,  continues  to  ship  con- 
centrated pulverized  fluorspar  to  east- 
ern markets.  A  second  unit  of  the  con- 
centrator is  completed  and  running. 
A  new  grinding  plant  has  been 
installed. 

COLORADO 

Telluride's     Output     Chiefly     From 

Smuggler   Union   and   Tomboy 

Mining  Properties 

Telluride-  -Shipments  of  ore  and  con- 
centrates from  Telluride  for  January- 
aggregated  14:1.  cars,  as  against  130 
cars  in  December  and  105  in  November. 
Ninety  per  cent  of  the  output  was  in 
the  form  of  concentrates  which  were 
shipped  by  the  Smuggler  Union  and 
the  Tomboy  mines. 

Ouray — The  Mountain  Top  Mining 
Co.  is  handling  approximately  1,000 
tons  of  ore  monthly  in  its  underground 
mill,  which  is  situated  at  ths  crest  of 
the  range  between  Ouray  and  Tellu- 
ride. The  mill  is  entirely  underground, 
employs  concentration  and  flotation, 
and  has  been  successfully  operated  for 
several  years.  The  values  are  chiefly 
in  silver  and  lead. 
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"•h.i^i.i  Zinc  A  Copper  Co.  Building 
Refining  Plant 

.  .•ndtnce 

1  randsco — Northern   California 

ndent  for  its  mining  ac- 

■   dredging  and  small 

gold    mines.      The    most    important    in- 
of  late  is  due 
to  the  addition  of  about   forty  men   to 
by  the  Shasta   Zinc  &•   • 
Winthrop   for    the   construction 
rining  plant,  which   is  to  be  an 
■  y  to  the  zinc  and  copper  smelter 
built    and    tested.      The    zinc- 
oxide  product  was  not  completely  satis- 
and     a     refining    process     was 
i   that   mining 
and    smelting    operations    will    be    re- 
sumed    upon     the    completion     of    the 
plant. 

Excellent  ore  has  been  reported  dis- 
covered in  thi  mine,  in  the 
Deadman's  Flat  district.  Prospective 
improvements  include  a  hoisting  plant, 
compressors,  and  drills,  together  with 
mine  buildings.  Local  reports  an- 
nounce the  completion  of  payments 
upon  the  Xorniandie-Dulmaine  group 
and  the  continuance  of  shaft  shinking, 
which  has  reached  the  100  level.  The 
Roman  Group  Co..  with  a  property  at 
Sierra  City,  is  preparing  to  resume 
work  upon  its  mine  near  th. 
Butte  mine.  The  Brush  Creek  mine,  at 
Mountain  House,  below  Allegheny,  is 
to  be  reopened  during  the  spring.  Near 
Greenville,  in  northern  Plumas  County, 
machinery  has  been  erected  and  build- 
ings have  been  repaired  preparatory  to 
development  of  the  Arcadia  and  South- 
ern Eureka  groups  by  the  Madre  Mines 
Co.  Diamond  drilling  is  to  be  started 
at  once  upon  the  Gruss  mine,  in  Plumas 
County,  by  the  Diamond  Drilling  Com- 
pany. 

Recent  storms  have  interfered  with 
the  operation  of  the  Plymouth  Con- 
solidated, at  Plymouth,  and  power  was 
cut  off  for  a  short  time.  T.  E.  Kelso 
and  W.  H.  Holmes  are  sinking  a  new 
shaft  at  the  Princeton  mine,  one  of  the 
old  properties  of  the  Mariposa  Grant, 
nine  miles  southeast  of  Bagby. 

The  Pattison  mine,  near  Tuttletown, 
after  operating  its  new  mill  one  month, 
has  shut  down.  Local  reports  indicate 
over-optimism  in  the  judgment  of  ore 
reserves. 

The  Grady  lease,  in  the  Randsburg 
mining  district,  has  just  started  ship- 
ping. It  has  produced  in  the  last  year 
$1,000,000  worth  of  silver  from  ground 
125  ft.  square  by  440  ft.  deep. 

Two  more  mines  were  opened  last 
summer,  the  Coyote  and  the  Bisby. 
The  Coyote  is  about  1,500  ft.  southeast 
of  the  Kelly  property  and  the  Bisby 
2,500  ft. 

Johannesburg  Mining  &  Milling 
ns  the  Silver  Moon  and  Silver 
King  properties.  The  Silver  Moon  joins 
lly  on  the  southwest  and  starts 
about  500  ft.  from  the  Kelly  mine. 
This  property  is  being  developed  by  a 
5  x  7-ft.  shaft  and  is  now  near  the 
300  level  and  is  in  the  same  formation 
as  the  Kelly. 


MONTANA 

knaconda   To   Run   at   Capacit}    When 

Skilled     labor     Supply     Permits — 
Tuolumne  tuts  New  Copper  Win 

Eh  A.  li.  Keith 

Butte — The  Anaconda  Copper  Mining 
Co.  plan-  to  resume  at  rapacity  as 
soon  as  the  experienced  labor  can  be 
had.  A  number  of  the  properties  are 
in  need  of  some  minor  overhauling, 
such  as  the  replacement  of  rails  on 
different  levels,  repairing  of  chutes, 
and  cleaning  up  of  workings,  but  this 
work  will  not  require  much  time.  To 
build  up  forces,  however,  with  the 
right  kind  of  labor  will  prove  more 
difficult,  judging  by  the  results  obtained 
thus  far.  Green  men  who  have  been 
worked  in  between  older  hands  are 
i  to  show  improvement  in  time, 
and  this  will  make  practicable  the  send- 
ing of  new  hands  underground  and 
gradually  breaking  in  an  efficient  force. 

The  company  now  has  four  of  its 
larger  mines  well  under  operation,  with 
production  about  ready  to  start  at  three 
more,  and  probably  four  or  six  more 
properties  will  be  ready  for  resumption 
soon.  Anaconda  now  has  on  its  Butte 
payrolls  more  than  5,000  men,  the 
forces  at  the  other  companies  bringing 
the  total  up  to  about  7,000.  The  Butte 
&  Superior  now  has  employed  about 
700  men  and  is  gradually  increasing  its 
shifts,  with  the  1,000  set  as  the  mark. 
The  Davis  Daly  company  is  planning  to 
resume  within  two  weeks,  and  this  will 
put  about  300  or  400  more  to  work. 

Butte  &  Superior  has  opened  from 
17  to  19  ft.  of  ore  on  the  2,600  level  of 
the  Black  Rock  mine,  with  the  grade  of 
shipments  to  the  smelter  holding  at  5 
per  cent  copper  and  from  5  to  7  oz.  of 
silver.  Drifting  has  started  on  the 
copper  vein  at  this  depth,  with  the  body 
promising  a  continuity  of  values  of  the 
same  general  character  as  are  being 
had  on  the  2,200,  although  the  greater 
width  of  ore  is  being  shown  on  the 
level,  the  deposit  on  the  2,200 
level  ranging  in  width  from  11  to  15 
ft.  The  Black  Rock  mill  is  operating 
at  about  80  per  cent  of  capacity,  and 
it  is  believed  that  capacity  will  be 
attained  within  sixty  to  ninety  days. 

The  Tuolumne  Copper  Mining  Co., 
in  sinking  the  Main  Range  shaft  below 
the  1,700  level,  has  cut  a  new  vein,  one 
of  the  so-called  northwest  series,  show- 
ing a  width  of  about  4  ft.,  with  well- 
defined  streaks  of  gray  copper.  The 
vein  appears  to  be  improving  with 
depth.  It  is  standing  perpendicularly, 
and  in  all  likelihood  will  have  the  shaft 
in  it  for  some  time.  The  ore  is  not  yet 
commercial,  but  is  regarded  as  a  good 
indication  of  increasing  mineralization 
with  depth.  These  "northwesters" 
show  nothing  at  the  surface,  but  expe- 
rience  has  proved  in  the  Butte  district 
that  with  depth  they  often  have  de- 
veloped orebodies  of  much  importance 
and  value.  Sinking  is  progressing, 
with  the  2,400  level  the  objective. 

Drifting  westerly  on  the  1,600  level 
of  the  Spread  Delight  has  been  halted 
temporarily,  pending  the  cutting  of 
more  water  tanks  on  this  level  to  care 


Eor  the  flow  of  water  met  in  the  shaft. 
Chutes  on  the  1,000  level  are  being  re- 
paired preparatory  to  resuming  pro- 
duction when  the  Anaconda  smelters 
are  ready  to  purchase  custom  ore. 

East  Butte  has  opened  1  ft.  of  ore 
on  the  800  level,  assaying  more  than  3 
per  cent  copper  and  about  7  oz.  of  silver 
in  a  vein  believed  to  be  the  westerly 
extension  of  the  Spread  Delight  fissure 
of  the  Tuolumne. 

Boston  &  Montana  Development  is 
shipping  concentrates  containing  about 
30  oz.  of  silver,  over  3  per  cent  copper, 
and  from  $.60  to  $2.80  in  gold.  In  addi- 
tion, lead  concentrates  are  being 
shipped,  running  up  to  45  per  cent  lead 
and  65  oz.  of  silver.  The  daily  mill 
tonnage  is  250,  with  an  increase  to 
more  than  300  scheduled  soon.  The 
concentration  ratio  is  five  to  one,  with 
the  recovery  up  to  93  per  cent.  Ship- 
ments of  concentrates  are  being  made 
to  the  Tacoma  smelter  of  the  American 
Smelting  &  Refining  Co.  Lower  smelt- 
ing schedules  have  been  offered  by  the 
Anaconda  and  the  East  Helena 
smelters,  it  is  said. 

NEVADA 

Operations     at     Tonopah     Normal  — 
Weather  Stops  Leasers  at  Royston 

(From  Our  Special  Correspondent) 

Tonopah — Recent  bullion  shipments 
from  the  Tonopah  district  are  reported 
as  follows:  Tonopah  Belmont,  $118,- 
000;  Tonopah  Extension,  $62,500;  Tono- 
pah Mining,  $50,000;  and  West  End, 
$62,000.  This  represents  the  clean  up 
for  the  last  half  of  January  at  these 
properties. 

The  Jim  Butler  mine  is  being  oper- 
ated by  leasers,  and  several  men  are 
working  on  the  West  End,  Fraction, 
and   othar  veins  with  varying   success. 

No  company  work  is  being  done.  The 
West  End  continues  to  ship  ore  from 
a  certain  section  which  has  been 
operated  under  lease  by  tbat  company 
for  several  years.  Favorable  develop- 
ments continue  from  the  900  level  of 
the  Halifax  mine.  The  raise  on  the 
Halifax  vein  shows  good  ore,  with  but 
one  wall  in  sight,  and  another  raise 
being  driven  in  the  hanging  wall  of 
the  main  vein,  following  a  6-in. 
stringer  of  high  grade,  is  producing 
good  ore.  Regular  shipments  are  being 
made  to  the  West  End  mill. 

Royston — Pi-actically  all  work  by 
leasers  has  temporarily  ceased  on  ac- 
count of  adverse  weather  conditions. 
The  second  shipment  from  the  Betts 
lease  of  fifty-two  tons,  ran  $311  per 
ton  and  had  a  gross  value  of  $16,235. 
The  ore  contained  297  oz.  silver,  $8.60  in 
gold,  and  20  per  cent  lead. 

Spanish  Belt — There  is  about  5  ft. 
of  snow  at  the  Spanish  Belt  mine,  and 
operations  have  been  so  hampered  that 
it  has  be3n  deemed  advisable  to  stop 
all  work  until  weather  conditions  im- 
prove. About  twenty  men  have  been 
employed.  Underground  conditions  are 
said  to  be  excellent,  and  the  mill  has 
been    running   well. 
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UTAH 

Columbus-Rexall    Estimates    Extent    of 
N<«    Ore  Recentlj    Pound 
orrsgpondi  nt 
Alia     Snowslides  in  Little  Cottonwood 
Canyon,  although  damaging  t h.    Mi. -in 
gan-Utah  tramway  and  carrying  away 
a  corner  of  the  South   Hecla  boarding 
house,  have  not   been  serious  this  sea- 
son.    It  is  intended  to  replace  thi 
igan-Utah    tram    with    a    now    installa- 
tion, as  the  old  line  is  considered  worn 
out,  and  in  the  meantime  shipment  will 
be  made  by  teams.    The  capacity  of  the 
tram  is  thirty-five  tons  in  twelve  hours, 
and,  with  sufficient  teams  available,  it  is 
planned  to  increase  the  output 

The  management  of  the  Columbus- 
Rexall  estimates  that  enough  work  has 
been  done  on  the  new  ore  to  place  its 
extent  at  5  or  6  ft.  in  thickness,  per- 
sisting throughout  an  equilateral  tri- 
angle with  a  base  of  160  ft.  How  mucn 
further  the  ore  extends  must  be  de- 
termined by  development. 

Eureka — The  Empire  mine  of  the 
Empire  Mines  Co.,  a  consolidation  of  a 
number  of  properties  under  Knight  con- 
trol, is  being  sampled,  and  preparations 
are  being  made  to  reopen  the  Carisa  and 
Spy  sections  of  the  property.  Ship- 
ments from  the  Grand  Central  for  the 
week  ended  Feb.  4  amounted  to  eight 
cars,  and  a  larger  output  is  expected 
the  week  following.  A  considerable 
amount  of  ore  has  been  kept  back  in  the 
mine,  owing  to  the  necessity  of  making 
repairs  on  the  tramway.  The  power 
line  extended  from  the  Chief  Consoli- 
dated is  almost  completed,  and  the 
work  of  installing  a  new  compressor  is 
well  under  way. 

JOPLIN-MIAMI  DISTRICT 

Indian  Land  Regulations  Causing  Weak- 
ness in  Ore  Prices? — Webber  Mine 
Producing  Heavily 

By  P.  R.  Coldren 

Joplin — There  is  a  feeling  in  this 
section  on  the  part  of  the  officials  of 
some  of  the  larger  companies  that  the 
recent  regulations  of  the  Indian  Depart- 
ment concerning  the  leasing  of  min- 
ing lands  may  be  having  something  to 
do  with  the  weaker  tendencies  in  ore 
prices.  It  is  the  belief  of  these  officials 
that  under  the  new  regulations  the  In- 
dian agent  may  and  probably  will  re- 
quire active  mining  operations  to  be 
started  on  a  good  many  tracts  that  now 
are  inactive.  One  of  the  largest  com- 
panies in  the  field,  for  example,  be- 
lieves that  it  may  be  required  to  build 
concentrators  on  six  leases  that  it  owns, 
but  which  it  has  been  holding  in  re- 
serve. Such  action  would  naturally  in- 
crease the  output  of  zinc  ore,  and  the 
theory  is  that  the  smelters  foresee  this 
increased  output  and  believe  that  the 
ore  surplus  will  become  greater  in  the 
months  to  come  and  will  exercise  a 
bearish  influence  on  prices. 

Output  from  the  Commerce  Mining 
&  Royalty  Co.'s  Webber  mine,  in  Kan- 
sas just  north  of  Picher,  Okla.,  has  been 
heavy   recently.     For   the   week   ended 

nJ+    *  of  about  650  tons  of  con- 

centrates was  made,  about  one-half  of 


It    lieili;  l 

t  of  the  Web 
ber,  which  9 

■  o\  tng  an  e  •  i 
The  new  U  est  Side  mini 

■  i    &    R    I  o.  Btarted  o] 
Jan.   11.  running  rich  lead  ere  through 
its    new    mill.      It   i.s   just    to    thi 
and    east    of    the    Vinegar    Hill    Ban- 
mine,    in    Kansas,    and    mining 
tions  will  be  carried  on  under  a  portion 
of    the    Blue    Mound. 

Frank      Chi  Galena,      and 

1  ihicag i     have  taker 

Whitebird  mine,  at  Picher,  Okla.     This 
is   a   different    organization    from    that 

which   took    OVI  i     :  111     M .    Bhl      R  b 

bon,    and    Homestake    mines 
month  ago.     L.  Lehmie,  of  Chic 
presents    the    interests   in    that    city    in 
the  negotiations  for  the  Whitebird.    The 
mine   is   not  to  be   confused   with    the 
Eagle-Picher    Lead    Co.'s    mine    of    the 
same    name.      It    is    about    a 
the   east  of  the   Picher   property,   and 
has  been  a  steady  producer  tor  the  last 
two   years,  up   to   several    months   ago, 
when  it  was  shut  down  on  account  of 
low  ore  prices. 

MINNESOTA 

Consumption   of   Mesabi   Ore   Increases 
Slightly 

Hibbing  —  According  to  available 
figures,  the  consumption  of  ore  by 
furnaces  supplied  by  the  Mesabi  Range 
shows  a  slight  improvement.  The  ton- 
nage consumed  during  December  was 
2,577,000,  which  compares  favorably 
with  2,188,000  tons  consumed  in  Novem- 
ber, 1921.  There  was  available  35,895,- 
000  tons  on  hand  on  Jan.  1,  1922,  with 
8,434,500  tons  at  the  docks  and  27,461 
tons  at  the  furnace  yards.  The  stated 
tonnage,  in  comparison  wTith  38,047,000 
tons  mi  hand  on  Jan.  1,  1921,  shows  a 
small  decrease. 

Coleraine — The  stripping  work  being 
done  by  Butler  Bros,  at  the  South  Judd, 
a  property  of  the  Oliver  Iron  Mining 
Co.,  is  rapidly  nearing  completion.  The 
total  amount  of  overburden  to  be  re- 
moved was  approximately  2,500,000  yd. 
It  is  anticipated  that  some  ore  opera- 
tions will  be  carried  on  by  the  Oliver 
this   shipping  season. 

Keewatin — The  Bennett  mine,  oper- 
ated by  Pickands,  Mather  &  Co.,  has 
resumed  operations  after  long  idleness. 
A  day  shift  is  being  worked  employing 
about  130  men. 

Chisholm — The  Oliver  Iron  Mining 
Co.  has  announced  that  stripping  will 
be  resumed  at  the  Frazer  open  pit  at 
once.  This  property  has  been  closed 
about  four  months.  It  is  planned  to 
work  one  shovel  and  about  150  men. 

Vermillion  Range 

Armstrong    Bay    Mine    Now    Producing 

Tower — The  Armstrong  Bay  mine, 
of  the  Chippewa  Iron  Mining  Co.,  has 
entered  the  production  stage  and  is 
now  producing  from  sixty  to  seventy 
tons  per  day.  This  ore  is  being  stock- 
piled and  will  be  shipped  the  coming 
season.  The  spur  leading  to  the  mine 
will  be  completed  early  this  spring. 


Mli  UK.  \\ 

The  <  oppei  (  ountrj 

District's  Output  ol  Copper  on   \pnl  i 
To  Be  About  5,000,000  Lb.  Per  Month 

Houghton     When    Calun 

and  three  of  its  subsidiaries,  Ahmeek, 
Allouez,  and  Isle  Royale,  have  i 

\pril    l.   the  actual    increase  in 

refined     copper    production     from     the 

:  strict   will  bi  it   3,000,- 

000    lb.    per    month.      The    output    will 

about    5,000,000   lb. 

nth.    The  present   metal  output 

9,000,000   lb. 

per  month. 

Since  the  shutdown  of  the  mines  last 
spring,  Calumet  &  Hecla  has  continued 
to  operate  its  smelter,  smelting  such 
mineral  and  mass  copper  and  cupola 
blocks  as  had  accumulated,  and  an 
average  of  more  than  2,000,000  lb.  a 
month  of  refined  copper  has  been  turned 
out.  The  smelter  now  has  only  enough 
material  to  keep  it  operating  until  a 
new  supply  comes  from  the  mills  upon 
the  resumption   of  mining. 

Calumet  &  Hecla  will  mine  only  its 
conglomerate  lode  when  production  is 
started.  The  conglomerate  department 
produced  34,000,000  lb.  of  copper  in 
1920,  but  it  will  not  approach  that  rate 
when  mining  is  resumed.  There  has 
been  considerable  caving  and  crushing 
of  the  lode  in  the  shafts,  and  not  all 
of  them  will  be  in  readiness  April  1 
for  normal  operations.  Production  for 
some  months  may  not  be  greater  than 
2.000,000  lb.,  refined,  monthly. 

Ahmeek  produced  20,000,000  lb.  of 
metal  in  1920.  This  property,  it  is 
expected,  will  nearly  approach  that  rate 
of  output  soon  after  resumption  of 
operations.  Isle  Royale  produced  10,- 
000,000  lb.  in  1920  and  Allouez  at  the 
rate   of   5,000,000  lb. 

Mohawk  and  Wolverine  are  produc- 
ing at  capacity.  It  is  not  expected  that 
Copper  Range  and  Quincy  will  increase 
their  outputs  for  some  months. 

Both  Champion  and  Trimountain,  of 
the  Copper  Range  company,  showed  a 
small  increase  in  rock  production  in 
January,  and  Baltic  maintained  the 
rate  which  obtained  in  December. 
Champion  is  now  sending  2,500  tons  of 
rock  daily  to  the  mill,  increasing  its 
total  from  62.000  to  65,000  tons  for 
January,  and  Trimountain  increased 
from  13,000  to  14,000  for  the  month. 
Baltic  sent  16,000  tons  to  the  mill.  All 
drifts  and  stopes  continue  to  yield 
ground  fully  up  to  the  average  for 
these  mines.  A  normal  amount  of 
opening  work  is  now  in  progress  in 
Champion  and  Trimountain,  but  Baltic- 
is  still  under  normal.  Champion  made 
a  net  gain  of  about  thirty  men  in 
January,  the  other  mines  holding  their 
own  in  the  labor  turnover  that  is 
customary. 

Mayflower  has  stopped  work  in  the 
north  drift,  the  heading  of  which  is  in 
about  200  ft.  on  the  1,450  level,  and  a 
south  drift   has  been   started. 


• 
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i  mat]    taKttoi  "i    MtaM  Makes 

Annual   Report 
[roawood— The  annual  report  of  the 
Goeebic  County  Inspector  ol  Mines  toi 

..,  ended  Sept  30,  1921,  h 
published,   and    from    it    the    ft 

image   of   ore 
total  number 

employed  at  the  mines, 
.  underground,  3.046;  on  surface 
open  pits,  257.  The  nurnbe-  ■ 
accidents  was  eleven,  hut  thi 
eludes  one  which  was  in  no  way  due  to 
the  baxards  of  mining.  Serious  acci 
„here  the  disability  extended  ovei 

six  months  numbered  thirty-thi 
Cidents  where   disability   was  from   on 
week     to     six     months     numbered     506. 
Seventeen  mines  were  operated  by  eigni 
companies  during  the  year 


•rift  through  the  rock  from  the  bottom    accumulation    of   ore    in    stockpile   the 
rf  tne  shaft  has  boon  started  to  reach    district   has  ever  known. 


ibo  orebody. 

\,  the  Odgers  mine,  development 
work  is  in  progress.  The  pocket  and 
crusher  at  the  bottom  of  the  new  shaft 
are  completed.    The  work  of  installing 

mming     system     will     soon     be 

under  way.     With  the  new  shaft   ready, 

the    lower    part    of    the    mine    will    be 

opened  and  developed  and  considerable 

046;  on  surface,    £M       will  ais0  be  done  in  the  upper 

The  number  of  where  ori.  is  sti„  to  be  extracted. 


The  Ramapo  Ore  Corporation,  at 
Sterlington,  has  been  idle  all  year. 
The  Fori   Mongomery  Iron  Corporation 

Operated    the   Forest    o'    Dean   mine   eon 
tinuously    throughout    1921. 

The  only  hematite  mine  operated  in 
,,,->,  „.,  the  Clmton  hematite  mine, 
at  Clinton,  Oneida  County.  The  mine 
was  worked  on  a  limited  scale  for  the 
paint  industry  only. 

The     New      York      Pyrites     Co.,     at 


rela  where  ore  is  mil  co     ■  ""-J™     (;,N, .,„,.„,,  has  been  running  its  mine 
At   the   Carpenter   and   Monongahela  producing   rich   ore   for  fer- 


'The  OHver  Iron  Mining  Co.  employed    found. 


operations  are  proceeding 
quietly.  At  the  latter  it  is  reported  that 
.  xplorations  made  in  the  northwestern 
,„,vtion  of  the  property  are  resulting 
bly.  The  company  continues  to 
operate  'its  diamond  drills  near  Alpha, 
but    reports    that     no     ore    has    been 


7     men     and     mine     1,911,356    Cn- 

Cube  Co.  employed  929  and 

-    tons.      The    McKinnej 

Steel  Co.  employed  363  and  mined  303.- 

os.     The   Oglebay,   Norl 
employed  389  and  mined  225,7$ 
Iron    Co.    emplo 
and   mined    U     -  The   Hayes 

Mining   Co.   employed   154  and  mined 
<4  734  tons.    The  Republic  In  n  &  Steel 
employed    10.'.    and    mined    64,5f& 
Pickands,  Mather  &  l  o.  emp  o;  l;s  finished  draining  North  Lake, 

en  at  its  underground  mine  ami  ishpeming    district,    it    having 

,  ?r  con    tnns'    and    173    men    at 


mined    136.630    tons:    and   173   men   at 
..   pit   mined   708  669  tons      The 
M    A.  Hanna  Co.  at  its  open 
ployed  eighty-four  men  and  mined  183,- 

Henominee   Range 

Chapin  and  Aragon  Mines  To  ttesume- 

C  leveland-Cliffs  To  Do  Diamond 

Drilling  at  Iron  River 

BY   Wll.UAM    H.   Nbwbtt 

Iron  Mountain     Orders  have  been  re- 

to    resume   work   at   the   Chapin 


_nd   mill,    producing   rich   ore   for  fer- 
tilizer   and    paper    trades. 

The  mines  of  the  American  Graphite 
Co  on  Lake  George,  and  those  of 
Hooper  Bros.,  at  Whitehall  have  been 
idle.  Foreign  competition  and  the  high 
price  of  coal  in  these  remote  localities 
are  given  as  reasons.  Resumption  of 
operations  is  not  looked  for  until  elec- 
tric   power   is   obtainable. 

Exploration  work  only  was  done 
.luring  1921  at  the  zinc  mines  of  the 
Northern  Ore  Co.,  at  Edwards,  and 
at  the  plant  of  the  Hyatt  Ore  Corpora- 
tion, at  Taleville. 

The  talc  plants  that  worked  continu- 
ously in  1921  were  those  of  the  Inter- 
national Pulp  Co.,  and  the  W.  H_ 
Loomis  Talc  Corporation,  both  ot 
Gouverneur.  The  former  added  to  its 
milling  capacity  by  remodeling  one  of 
its  mills,  and  the  latter,  which  entered 
,  the  market  in  1921,  is  installing  addi- 
small  pool  in  the  deepest  portion  ot  machinery  for  larger  production 

„  !,„=;„      This   will   m-obably   not   be  ,   „ 


I  he  Judson  is  the  only  mine  oper- 
,:  Alpha,  where  125  men  are 
d.  These  have  been  given  work 
the  district  during  the  period  of 
-ion. 

Marquette  Range 

Draining  of  North  Lake  Completed 

by  Cleveland-Cliffs  Company 
Ishpeming     The  Cleveland-Cliffs  com- 


been  lowered  until  now  there  is  only 
1  in  the  deepest  portion  of 
This    will   probably   not   be 


!  until  the  ice  melts.    There  are 


and  finer   grinding. 


,.     5   STiSSi  and    at  X     as%et   been"  reived   and   no   sales  of 
Tra^n  mine,  at  Norway.    Men  are  now     ore  have  been  reported, 
being  taken  on  as  places  can  be  made 


The   two  producers  of  rock  salt,  the 
many  line  trout   in  this  pool,  and  it  is  Mining  Co.,  at   Retsof,  and  the 

the  plan  to  save  them  and  to  use  them  Salt   Co.,   of   Cuylerville,  pro- 

in  stocking  the  streams  of  this  section  vm  S^  ayerage  tonnage  in  192i. 
The  removal  of  the  water  is  to  guard  ^  Restof  t.ompanv  is  sinking  a  new 
against  its  encroachment  on  the  under-  within  a  mile  or  so  of  the  present 

ground     workings     of     the     company  s     •  .         shaft      This   elliptical,    con- 

Barnes-Hecker  mine,  nearby.  Crete-lined    shaft   will   be,   when    corn- 

No  orders  for  resumption  of  work  at  ^    ^  m  ft   dgep      It  wU1  have  two 

any  of  the  mines  of  this  range  have  1^  compartmerits  and  one  cage  com- 
partment. The  Dravo  Contracting  Co. 
of   Pittsburgh   is  doing  this  work,  and 


for  them.     The  first  work   to  be   done 
provide    trestles    for    stockpiling. 
\1I    married    men    formerly    employed 
are   to   be  engaged,  which   will   give  a 
force  of  525  at  the   Chapin  and  about 
■>90   at  the   Aragon.     The   mines   have 
been   closed  for  the  last  eight  months 
ale  of  wages  has  been  an: 
Iron   River—  Diamond-drill  operation- 
conducted    by    the    Cleveland- 


NEW  YORK 

Mining  Operations  in  State  Much 
Curtailed  During  Last  Year 

Iron   mining   in   the  Port  Henry  dis-  production   of   gam 

trict  in    1921    proceeded  at   the  rate  ot     gtead     at  North  River,  at  the  mines  ot 

1     the  North  River  Co.  and  H.  H.  Barton 


has  already  reached  a  depth  of  550  ft. 

The  Cayuga  Rock  Salt  Corporation, 
of  Portland  Point,  late  in  the  year 
started  exploration  of  the  salt  beds  in 
its  shaft  near  Ithaca. 

The    production   of   garnet   has    been 


approximately  40  per  cent  of  that  in 
L920.  The  New  Bed  mine  and  the  No. 
4  mill,  the  low-phosphorus  operations 
|     Witherbee,    Sherman    &    Co.,    s 


will    be    conducted    Dy    me    uevt.«im-     oi     niui«™,    ^..^.. -.     _ 
Cliffs   Iron    Co.   on    the    property    next     p  .nded  operations  entirely  April  1    and 
,  ininJ -the   Spies    in  the   Iron   River  idle  since.     The  curtailment 

on    resulted    in   a    good   deal 

'     t>  •  .  i  M5„,„<r  Co    has  increased     of  idle   labor  in  the  district  throughout 

Sg^rl^iStwo    n  Wages   were   reduced   twice 


Sons  Co.  The  American  Glue  Co.  also 
mined  and  milled  a  small  quantity  in 
the  same  vicinity. 

Th-  mine  and  mill  of  Kinkle  Bros.,  at 
Bedford,  have  been  producing  feldspar 
on  a  limited  scale.  The  Green  Hill 
Mining    Co.,    of    Gouverneur.    ! 


„    III  been    shipping   feldspar  from   its   mine 

£3  Stoyed   on   a  full-time  during  the  year  and  are  now  on  the  J      Qld  PDe    Kalb,    in    St.     Lawrence 

t    uZ .The     company     had     been  1916-17    scale.      Diamond    dulling    and 

'•  ,g  on  half  Tme  throughout   tl  ^ration  have  been  suspended  County                               ^^  ^^ 

gTne  McKinney  Steel  Co.  wage  in  the  district   since   early   las t         i   g  •         A            gyp         ^^  ^ 

as  been  adopted,  this  being  some-  Tl                   been  ™  ^^^re  Snnage.     The  increase   in  the  variety 

what  lower  than  was  paid  on  the  half-  or  plant  additions.     The  companies  are                                      improvements    in   the 

p  an      All  work  will  be  done  ring  to  carry  on  with  even  lov.  of  uses  a                    ^^  ^  ^^ 

!i00   level,   the   lowest   that   was  production  until  genera    business   co n-  manu            ^  ^  ^  &  ^  pro_ 

i.   j   •      *i. «   rv,f*  l^ct   summer  and  ditions    improve.      Small    snipmeuia 

■    -         ned^t^time.     A  ore  during  1921  resulted  in  the  largest  duct.on. 


fibruary   IS,   L922 


E  NGINEERING     AND      MINING     .1  0  V  K  N  A  I. 


The  Market  Report 


Daily  Prices  of  Metals 


Copper,  N.  V., 
not  refinery* 
I  lleotrob  tic 

1  i    HII 
i 

12.75©13.00 

Tin 

Lead 

Zinc 

Feb. 

99  Per  Cent 

N.  Y. 

St.  L. 

St.  L. 

9 

1(1 
11 

13 

30.50 

H 

50  no 

31.25 

31.00 

30.375 

4.70 

1   70 

1    70 

1  70 

i     0 
4.70 

4.375@4.425 

4.375@4.425 

4.50 

14 

IS 

I2.875@  I  -  00 
12  x75@13.00 

4  475@4  50 
4.475@4.50 

•Tin  rn  spond  t"  the  follow  Feb.  9 

LS.26C.  :   Feb.  1".   11,  1  Feb.  14,  IS,  13  I 

The  above  quotations  are  our  appraisal  ol  tl  average  of  the  major  markets  based 
generally  on  sales  as  made  -and  reported  by  producers  and  agencies,  and  reprea 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York,  cash,  except  where  St.  Louis 
is  the  normal  basing  point,  or  as  otherwise  rioted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered."  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  liars,  injrot  l>ars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  is  quoted  on  the 
basis  of  spot  American  tin.  99  per  cent  grade,  and  spot  Straits  tin. 

London 


Copper 

Lead 

Zinc 

teb. 

Standard 

Electro- 
lytic 

Spot 

3M 

Spot 

3M 

Spot 

3M 

Spot 

3M 

9 

611 

62} 

67 

154} 

156 

21 

20? 

24| 

24| 

10 

6l| 

62  § 

67 

152  ? 

154J 

20 1 

20| 

24 

24} 

11 

13 

61| 

62  f 

67 

153} 

155i 

21 

20| 

24} 

25 

14 

61 

611 

67 

152 

153! 

20| 

20| 

23| 

24| 

15 

*  60| 

61| 

66 

149} 

151 

20| 

20f 

24 

24* 

The  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange, 
prices  in  pounds  sterling  per  ton  of  2,240  lb. 


Silver  and  Sterling  Exchange 


Sterling 
Exchange 
"Checks" 

Silver 

Teb. 

13 
14 

15 

Sterling 
Exchange 
"Checks'* 

Silver 

leb. 

New  York 

Domestic 

Origin 

New  York 
Foreign 
Origin 

London 

New  YTork 

Domestic 

Origin 

New  York 
Foreign 
Origin 

London 

9 
10 
11 

437 

434f 

432 

99f 
99f 
99| 

6S| 
65! 
651 

34J 
34| 
34f 

435i 
435 

99f 
99| 

661 

66§ 

34| 
34f 

34f 

New  York  quotations  are  as  reported  by  Handy  &  Harnian  and  are  in  cents  per 
troy  ounce  of  bar  silver,  999  fine.  London  quotations  are  in  pence  per  troy  ounce  of 
sterling  silver,  925  fine.  Sterling  quotations  represent  the  demand  market  in  the  forenoon. 
Cables  command  one-half  cent  premium. 


Metal  Markets 

New  York,  Feb.  15,  1922 

Conditions  in  the  local  metal  market 
are  virtually  unchanged,  though  there 
's  a  feeling  about  that  copper  may  show 
a  stronger  tendency  any  day  and  there 
was  less  tendency  yesterday  and  today 
to  cut  prices.  Tin  is  somewhat  weaker, 
particularly  in  London,  but  lead  and 
zinc  are  holding  up  well  at  current  quo- 
tations. 

Copper 

The  copper  market  has  been  decidedly 
uncertain  during  the  last  week.  For 
several  weeks  the  price  declined 
steadily,  and  on  last  Thursday  an  ex- 
treme low  of  13c.  delivered  was  reached 


for  a  large  lot.  This  seems  to  have 
cleaned  up  the  market  for  metal  at  that 
level,  however,  and  yesterday  and  today 
it  was  impossible,  so  far  as  we  are 
aware,  to  obtain  copper  for  less  than 
13.125c.  delivered.  Most  producers  were 
quoting  13.25@13.50c.  all  the  week,  and 
a  fair  tonnage  was  sold  at  the  lower 
figure.  In  general  this  business  was 
placed  by  the  larger  producers,  the 
custom  smelters  and  outside  interests 
being  obliged  to  shade  these  prices 
somewhat  in  the  effort  to  make  sales. 
Inquiries  and  orders  have  not  been  of 
large  proportions,  but  have  shown  a 
gain  over  last  week,  and  it  would  not 
be  surprising  to  see  sales  improve  again 
from  now  on.  A  novel  explanation  of 
the    decline    was    published    in    today's 


tiled,  for  which  eight  or  ti 

ii  i   had  been  held  at 
len  marketing  of  this 

was    supposed    to    hi  tied    the 

market.    This  sounds  exceedingly 
torial.       The    smaller     interests    would 
hardly  lie  likely  to  have  a-  hup  I 
as   this   on   their  hands,  and   th( 
companies  havi    been  in  no  such  urgent 
need  of  money  after  the  successful  busi- 
tarter  as  to  compel 
such    a    sudden    liquidation.      Further- 
more, copper  is  now  excellent  security. 

Export  business  has  improved 
to  Germany  and  France  being  more  sal 
isfactory  than  for  some  weeks.  Ori- 
ental inquiries  have  also  been  more  en- 
couraging. Prices  have  without  doubt 
had  some  influence,  for  it  is  understood 
that  the  Copper  Export  Association  is 
actively  Competing  for  business  and  has 
taken  some  of  it  from  the  English  metal 
dealers. 

Lead 

Lead  has  continued  to  pursued  the 
even  tenor  of  its  way  during  the  last 
week.  The  official  contract  price  of  the 
American  Smelting  &  Refining  Co.  con- 
tinues at  4.70c,  the  level  of  recent 
months.  Sales  of  normal  volume  have 
been  made  at  this  price  by  the  Smelt- 
ing company  and  others,  though  favored 
brands  command  a  5-point  premium. 
There  is  little  choice  between  desilver- 
ized and  chemical  lead;  the  premium  on 
the  former,  which  existed  for  a  time, 
seems  to  be  gradually  disappearing.  In 
the  Middle  West  most  of  the  sales  have 
been  made  at  4.40c,  though  it  is  re- 
ported that  lead  can  still  be  obtained 
from  one  or  two  producers  at  4.375c. 
At  the  other  end  of  the  scale  some  com- 
panies have  netted  4.425c  on  practically 
all  of  their  sales  made  on  a  St.  Louis 
basis.  The  Chicago  price  for  common 
lead  has  been  4.50@4.525c.  There  is  no 
interest  in  forward  metal.  The  London 
market  continues  soft. 

Zinc 

The  zinc  market  has  been  exception- 
ally quiet,  remaining  for  the  entire 
week  at  practically  4.50c,  some  sales 
at  slight  concessions  being  made  yes- 
terday. Industrial  conditions  are  still 
unsatisfactory  as  regards  the  galvan- 
izing trade,  inquiries  from  those  quart- 
ers showing  no  improvement.  Several 
of  the  larger  producers  are  still  out  of 
the  market.  Monthly  statistics  issued 
by  the  American  Zinc  Institute  show  a 
diminution  of  stocks  during  January. 
Stock  on  hand  Jan.  1  was  66,608  tons; 
production  in  January,  23,706;  ship- 
ments, 24,636;  and  stock  on  hand  Jan. 
31,  5,678.  Average  number  of  retorts 
operating  during  the  month,  43,873. 

High-grade  zinc  was  sold  in  good  vol- 
ume at  unchanged  price.  6c  per  lb., 
with  freight  allowed. 
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Tin 
Tin  ha  ondon,  today's 

thin  i'l  of  thi 
mproved  sterling  ex- 
change recently  has  prevented  the  Now 
York  price  from  approaching  the   low 
year,  however.    Continued 
outpouring  of  hidden  stocks  held  in  the 
is  do  doubt  h;ul  a  depres- 
t  on  the  market.     Possibly  the 
-  being  depressed  to  cause  a  cur- 
tailment   of    production.      Local    sales 
continue  in  fair  volume.     The  tin-plate 
i£   is  flourishing  and  is  perhaps 
the  brightest  spot  in  the  steel  business 
at  the  present  time. 

Tin  for  Mav  delivery  was  quoted  as 

Feb.'  9th,         •  ;    10th, 

11th.       30.50@30.75c; 

14th.  30.50@30.75c;   L6th,  30@30.125c. 

Arrivals  of  tin,  in   long:  tons:     Feb. 

Mh.  Liverpool,  76;  Rotterdam.  100;  9th. 

London.   250;    Straits,   5;    10th.   Straits, 

500;    llth.   London.   485;    14th,   London. 

Gold 
Gold  in  London:     Feb.  9th.  95s.   Id.; 
15a,  Id.;  13th,  95s.  6d.:   14th.  95s. 
4d.:  15th.  95s.  4d. 

Foreign  Exchange 

Sterling:  has  fluctuated  through  some- 
what wide  limits,  and  some  expect  a  re- 
action before  higher  levels  are  reached. 
European  exchangees  generally  have 
shown  firmer  tendencies.  On  Tuesday. 
Feb.  14,  francs  were  8.635c:  lire.  4.86c; 
and  marks,  0.505c  New  York  funds  in 
Montreal,  5  per  cent  premium. 

Silver 

The  market  has  been  dull  and  narrow, 
with  sales  by  China  and  the  Indian 
bazaars  buying  intermittently.  So  long 
as  this  condition  continues,  and  the 
trend  of  sterling  exchange  rates  re- 
mains obscure,  it  is  impossible  to  pre- 
dict the  future  of  silver. 

Mexican  Dollars— Feb.  9th,  50J;  10th, 
Lth,  50 J;  14th,  501;  15th,  501. 

Other  Metals 


Aluminum — 20c  per  lb.  for  99  per 
cent  grade;  19c  for  98(5)99  per  cent; 
18c  for  94@98  per  cent.  Outside  mar- 
ket nominal  at  17@18c  for  98@99  per 
cent  virgin  grades. 

Antimony  —  Chinese  and  Japanese 
brands,  4.45c;  market  dull.  W.C.C. 
brand,  5i(S)51c  per  lb.  Cookson's  "C" 
grade,  spot,  9c  Chinese  needle  an- 
timony, lump,  nominal  at  4c  per  lb. 
Standard  powdered  needle  antimony 
'200   mesh),   nominal   at   5.25c   per  lb. 

White  antimony  oxide,  Chinese, 
guaranteed  99  per  cent  Sb,0,,  whole- 
sale lots,  6}@7c 

Arsenic — 71c  per  lb.     Strong. 

Bismuth— $2@$2.10   per   lb. 

Cadmium— $1@$1.10  per  lb.,  in  1,000- 
lb.  lots.  Smaller  quantities,  $1.10(3) 
SI. 25  per  lb. 

Iridium — Nominal,  $170(Sy$190  per  oz. 

Nickel — Standard   market,  ingot  and 


shot.  41c;  electrolytic,  44c.     Small  ton- 
nages, spot,  nominal  at  82c. 

Palladium— Nominal,  $55@$00. 

Platinum-    *s.\n  $90  per  oz. 

Quicksib  or — #48  per  75-lb.  flask.  San 
Francisco   wi)  17.30      Firm. 

of  Cobalt,  Molybdenum. 
Monel  Metal,  Osmium,  Rhodium,  Sele- 
nium. Thallium  and  Tungsten  arc  mi 
changed  from  the  prices  in  the  issue 
of  Feb.  4. 

Metallic  Ores 

Bauxite  —  American,  crushed  and 
dried,  $6(5  $8  per  irross  ton;  pulverized 
and  dried.  $12@$14  per  gross  ton; 
calcined.  $20@$22  per  gross  ton,  all 
t'.o.b.  shipping  points.  Foreign  bauxite 
offered  at  $6@$8  per  metric  ton,  c.i.f. 
Atlantic  ports,  depending  upon  grade. 

The  prices  of  Chrome,  Manganese, 
Tungsten.  Molybdenum,  Tantalum, 
Cranium.  Vanadium,  and  Iron  Ore, 
Zircon  and  Zirkite  are  unchanged  from 
the  prices  in  the  issue  of  Feb.  4. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Feb.  11 — Zinc  blende,  per 
ton,  high,  $29.85;  basis  60  per  cent 
zinc,  premium,  $26@$27;  Prime  West- 
ern, ^.".@$23;  fines  and  slimes,  $23(5) 
J L'O.  Average  settling  price,  all  grades 
of   blende,   $26.39. 

Lead,  high,  $64.35;  basis  80  per  cent 
lead,  $60.  Average  settling  price,  all 
lead  ores,  $62.41  per  ton. 

Shipments  for  the  week:  Blende, 
7,776;  lead,  2,407  tons.  Value,  all  ores 
the  week,  $355,520. 

Shipment  and  production  are  parallel- 
ing each  other  so  closely  that  zinc 
stocks  are  increasing  only  slightly  at 
the  mines.  Sellers  are  holding  against 
further  reductions  in  price  offerings, 
and  as  a  result  one  buyer  found  it 
necessary  to  advance  offerings  $1  on 
one  lot  of  premium-grade  ore.  One 
other  lot  sold  on  $26  basis,  with  the 
bulk  of  Prime  Western  bringing  $25, 
though  it  is  claimed  a  few  purchases 
were  made  on  $24  and  $23  basis.  Lead 
production  is  larger,  and  it  is  through 
the  association  of  thg  minerals  that 
zinc  production  is  increased.  Mines 
operated  for  lead  are  paying  expenses 
from  its  production  and  holding  the 
zinc  for  a  stronger  market. 

Platteville,  Wis.,  Feb.  11.— Blende, 
no  sales.  Lead  ore,  basis  80  per  cent 
lead,  $60  per  ton.  Shipments  for  the 
week:  Blende,  152;  lead  ore,  147  tons. 
Shipments  for  the  year:  Blende,  1,703; 
lead  ore,  457  tons.  Shipped  during  the 
week  to  separating  plants,  217  tons 
blende. 

Non-Metallic  Minerals 
There  are  no  price  changes  from 
those  indicated  in  the  market  report 
of  the  issue  of  Feb.  4  covering 
Asbestos.  Barytes,  Borax,  Chalk,  China 
Clay.  Emery,  Feldspar,  Fluorspar, 
Fuller's  Earth.  Graphite,  Gypsum,  Lime- 
stone. Magnesite,  Mica,  Monazite,  Phos- 
phate, Pumice,  Pyrites,  Silica,  Sulphur 
and  Talc. 


Mineral  Products 
The  prices  of  Copper  Sulphate,  Potas- 
sium   Sulphate,    Sodium    Nitrate,    and 
Sodium    Sulphate   are   unchanged   from 
the  issue  of  Feb.  4. 

Ferro-Alloys 

Ferromangane.se — Domestic,  78  to  82 
per  cent,  $59@$60,  f.o.b.  furnace;  Eng- 
lish and  German,  $62.50,  c.i.f.  Atlantic 
seaport.  Spiegeleisen,  18@20  per 
cent,  $25@$27  per  gross  ton,  f.o.b. 
furnace. 

Ferrovanadium — $4  per  lb.  of  V  con- 
tained, according  to  analyses  and 
quantity. 

The  prices  of  Ferrotitanium,  Ferro- 
cerium,  Ferrochrome,  Ferromolybde- 
num,  Ferrosilicon,  Ferrotungsten  and 
Ferro-uranium  are  unchanged  from  the 
issue  of  Feb.  4. 

Metal  Products 

Copper  Sheets — Current  New  York 
list  price,  21.25c  per  lb.;  wire,  14.50@ 
14.75c  This  price  should  also  have 
been  quoted  last  week. 

The  prices  of  Lead  Sheets,  Nickel 
Silver,  Yellow  Metal  and  Zinc  Sheets 
are  unchanged  from  the  issue  of  Feb.  4. 

Refractories 
The  prices  of  Bauxite  Brick,  Chrome 
Brick,  Chrome  Cement,  Firebrick,  Mag- 
nesite  Brick,  and   Silica   Brick  are  un- 
changed from  the  issue  of  Feb.  4. 

The  Iron  Trade 
Pittsburgh,   Feb.  14,   1922 

The  report  of  steel-ingot  production 
in  January  shows  that  demand  for 
steel  was  increasing  more  rapidly  than 
the  mills  were  reporting  during  the 
month.  Competition  for  orders,  even 
for  small  ones,  became  keener  at  the 
beginning  of  the  month. 

The  average  rate  of  ingot  produc- 
tion in  January  was  about  22,750,000 
tons  a  year.  Production  during  De- 
cember had  been  decreasing,  with  an 
average  rate  of  about  19,750,000  tons 
during  the  month,  so  that  January  pre- 
sumably started  with  a  rate  under 
18,000,000  tons  and  ended  with  a  rate 
above  23,000,000  tons,  and  the  rate 
may  now  be  up  to  about  25,000,000  tons. 
Practically  all  buying  is  from  hand  to 
mouth,  for  prompt  shipment. 

Regular  prices  for  the  leading  steel 
products  are  unchanged,  but  in  most 
lines,  sheets  being  an  exception,  con- 
cessions have  become  common,  even  on 
relatively  small  orders.  Most  mills 
have  not  been  earning  their  overhead, 
but  they  are  doing  somewhat  better  as 
operations  increase. 

Pig  Iron — The  market  remains  quot- 
able at  $19.50  for  bessemer,  $18  for 
basic,  and  $19  for  foundry,  f.o.b.  Valley 
furnaces,  but  on  a  large  lot  probably 
any  one  of  these  prices  would  be 
shaded. 

Coke 
Connellsville  —   Furnace,   $2.85@$3; 
foundry,  $3.75@$4.25. 
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The  Copper  Market  Has  a  Reaction 


Editorial  Market  Study 


COPPEB  has  taken  a  slvynp.    The  rise  thai  began  last 
August,   when   copper   sold   for    113c  delivered,   and 
which  carried  the  metal  close  to  i  lc,  has  been  partly 
dissipated  by  the  decrease  of  the  last  few    veeks.     h 
first  heavy  decline  for  almost  copper 

companies,  no  doubt  impressed  by  the  gradual  advan 
copper  until  a  short  time  ago,  recentlj  ai ced  a  resump- 
tion of  operations.     Anaconda   was   the   first    to  take  this 
step.     The   companies   that   have   resumed    or   contemplate 
soon  doing  so  are  now 

Anaconda  Copper  Mining  Co. 

Calumet  &  Hecla  Mining  Co. 

Ahmeek  Mining  Co. 

Allouez  Mining  Co. 

Isle  Royale  Mining  Co. 

Old  Dominion  Copper  Mining  Co. 

Copper  Queen  Mining  Co. 

United  Verde  Extension   Mining  Co. 

Calumet  &  Arizona  Mining  Co. 

Although  these  producers  will  operate  at  greatly  reduced 
capacity,  they  will  furnish  an  appreciable  addition  to  cur- 
rent supplies,  which  should  make  itself  felt  after  May.  With 
copper  between  thirteen  and  fourteen  cents  per  pound,  the 
price  was  doubtless  attractive  enough  to  warrant  production 
(the  average  price  in  1909-1913  period,  inclusive,  was  13.94c.) 
as  it  is  conceivable  that  the  loss  sustained  by  selling  copper 
in  a  market  at  that  level  might  be  less  than  that  entailed 
by  a  total  shutdown.  The  eagerness  of  other  producers  to 
resume  will  probably  be  tempered  by  the  recent  drop  in  the 
market. 

It  is  noticeable  that  the  porphyry  coppers  are  still  closed 
down,  and  seem  determined  to  remain  so  until  industrial 
conditions  have  shown  greater  improvement.  It  would  be 
calamitous  at  this  time  to  plan  for  a  wholesale  resumption 
by  the  large  companies.  Producers  such  as  Utah,  Ray, 
Chino,  Nevada,  and  other  companies  deserve  great  credit 
for  their  decision  not  to  produce  copper  at  present  and  for 
their  attitude  toward  the  market.  In  general  those  com- 
panies which  have  a  common  selling  agency  and  operate 
their  own  properties  have  acted  as  a  stabilizing  influence  in 
the  copper  market,  refusing  to  sell  when  the  market  dropped 
to  abnormally  low  levels  and  in  refraining  to  press  the  metal 
upon  an  unwillingly  receptive  market.  Owing  to  their 
financial  strength,  these  companies  were  able  successfully 
to  carry  out  the  policies  noted.  One  would  hesitate  to  con- 
jecture how  low  the  price  of  copper  would  have  sunk  had  the 
larger  producers  been  free  sellers  in  the  market. 

Heavy  Sales  Made  for  Future  Delivery 

On  the  other  hand,  those  copper  companies  which  do  a 
custom  business  actively  compete  for  all  business  available. 
It  is  maintained  that  this  attitude  is  warranted  by  the 
constant  intake,  which  is  bought  at  specified  prices.  If  a 
compensating  outgo  of  metal  is  not  provided  for,  a  tendency 
toward  speculation  would  be  introduced.  Bitter  experience 
in  the  past  has  shown  the  folly  of  holding  metal  from  the 
market.  Thus  two  selling  principles  have  been  evolved  in 
the  copper  trade. 

Although  the  decline  in  price  can  be  attributed  to  the 
prospect  of  increased  supplies  of  copper,  other  factors  in 
the  market  may  be  considered  equally  important.  Thus, 
domestic  buying  evidently  overdid  itself  in  the  last  scramble 
for  copper.  One  of  the  features  of  that  buying  movement 
which  probably  was  not  greatly  emphasized  at  the  time  was 
the  great  preponderance  of  purchases  for  future  delivery. 
kales  for  delivery,  one,  two,  three,  or  more  months  ahead 
v»ere  the  rule,  not  the  exception.  In  fact  respectably  sized 
quantities  were  sold  for  delivery  as  far  ahead  as  next  win- 
er" ,  Normally,  copper  producers  are  not  interested  in  the 
narket  so  far  ahead.  Some  of  them  distinctly  discourage 
iorward  buying  by  quarters. 


As  a  result  of  the  heavy  sales  of  copper  early  this  winter, 
for  forward  delivery,  the  market   lias  bi  I 
timer  felt  it  would,  the  demand  at  1 1  n  bing  metal 

that     would    have    been    taken  i    pur- 

d  copper  a  few  we.  I  now  not  so  active.    Cop- 

last  one.  These  waves,  however,  work  neither  to 
interest  of  the  producer  nor  to  that  of  the  com  timer.  The 
movements  in  the  lead  market  are  in  striking  contrast  to 
those  of  copper.  Since  last  September  lead  has  been  prac- 
tically stabilized  at  a  4.70c.  level,  whereas  copper  has  moved 
sharply  up  and  down.  Of  course,  in  the  lead  market  buying 
has  also  been  uniform  and  conducive  to  this  stability;  buying 
of  copper  has  come  in  flurries. 

Active  Competition  From  Aluminum  Wire 
Manufacturers 

This  journal  has  frequently  pointed  out  the  danger  that 
faces  copper  in  possible  competition  with  aluminum  owing 
to  the  low  prices  for  which  aluminum  has  lately  been  sell- 
ing. Tangible  evidence  is  reported  that  this  competition 
has  assumed  serious  proportions.  One  copper-wire  manu- 
facturer maintains  that  he  has  lost  five  million  dollars'  worth 
of  high-tension  transmission  wire  business  to  aluminum- 
wire  manufacturers  who  hopelessly  underbid  him.  Aluminum 
has  been  successfully  used  in  high-tension  electrical  trans- 
mission, and  competition  in  this  field  is  largely  a  matter  of 
the  relative  prices  of  the  two  metals.  Although  for  the 
same  cross-section  copper  is  a  superior  conductor  of  elec- 
tricity, weight  for  weight  the  advantage  lies  with  aluminum 
when  roughly,  the  price  of  copper  is  more  than  half  that  of 
aluminum.  However,  other  factors  have  to  be  considered, 
such  as  the  longer  span  lengths  that  can  be  used  for  copper 
and  the  consequent  saving  in  the  cost  of  constructing  towers. 
Nevertheless,  with  the  present  spread  between  the  price  of 
aluminum  and  copper,  the  former  metal  is  a  heavy  favorite. 
The  relation  is  shown  as  follows: 


Copper    . . 
Aluminum 


Present 
Price  of  Ingots 

13.25c. 

17.50c. 


Present 

Wire  Prices 

14.50@  14.75c. 

18.75@19c.,est. 


It  is  difficult  to  obtain  a  satisfactory  open  market  quota- 
tion for  aluminum  wire.  Much  depends  upon  the  particular 
lot  desired.  If  the  assumption  is  made,  as  in  the  quotation 
above  given,  that  the  same  spread  exists  between  aluminum 
ingots  and  aluminum  wire  as  exists  between  copper  ingots 
and  copper  wire,  then  it  is  likely  that  aluminum  transmis- 
sion business  can  be  taken  at  20c.  per  lb.  Copper  ingots  to 
compete  would  have  to  sell  at  less  than  10c.  Fortunately, 
high-tension  transmission  line  business  is  only  a  fraction 
of  the  electrical  field.  There  are  many  uses  of  copper  in 
machines  with  which  no  other  metal  has  been  able  to  com- 
pete. Then  there  is  the  great  field  of  alloys,  brass,  and 
bronze,  that  takes  great  amounts  of  copper  each  year.  But 
all  prospective  business  taken  from  the  copper  producer  at 
this  time  detracts  from  the  speedy  recovery  of  the  market. 

Mediocre  Export  Business 

Another  factor  contributing  to  the  present  decline  in  cop- 
per is  the  falling  off  in  foreign  buying.  The  recent  rise  may 
have  discouraged  European  buying,  and  it  is  altogether 
likely  that  the  labor  troubles  in  Germany  have  been  a  con- 
tributing cause  to  the  falling  off  in  export  demand.  The 
London  market  has  dropped  with  that  in  New  York. 

Looking  back  upon  the  market  for  the  last  few  weeks,  it 
is  easy  to  conclude  that  the  recent  advance  was  too  sharp, 
and  that  a  slower  advance  to  a  lower  height  which  could 
have  been  sustained  would  have  been  more  satisfactory. 
Possibly  this  circumstance  will  serve  as  an  indication  that  a 
full  recovery  will  have  to  feel  its  way  gradually  and  will  be 
much  more  prolonged  than  hp=  generally  been  anticipated. 
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Mining  Stocks 
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Toronto  quotations  courtesy  Hamilton  B.  Wills:  Spokane,  Pohlman  Investment 
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Number  8 


Mining  and  Salesmanship 

WE  DO  NOT  FEEL  that  the  copper  producers  have 
yet  embarked  upon  an  adequate  campaign  for  the 
cheap  delivery  of  their  finished  product  to  the  ultimate 
consumer,  or  for  the  popularization  of  their  wares  to 
the  small  individual  buyer,  who  in  the  end  determines  the 
major  market  prices  for  their  metal.  We  believe  that  we 
are  in  a  new  era,  where  the  consumption  and  the  price 
of  copper  will  depend  on  the  skill  of  those  interested  in 
merchandising  it ;  and  the  sooner  all  frankly  realize  this 
situation  the  better  for  all.  This  is  a  complex  age,  an 
age  of  makeshifts  and  ingenious  substitutes.  A  sauce- 
pan, or  a  roof,  or  a  screw  may  be  made  of  a  dozen 
things;  and  whether  it  is  one  or  the  other  which  we 
will  buy  when  we  drop  into  the  hardware  store  depends 
upon  the  efforts  of  the  producers  in  manufacturing, 
merchandising,  and  salesmanship. 

The  aluminum  manufacturers  studied  and  perfected 
their  methods  first  among  metal  manufacturers.  Then 
came  the  zinc  people,  earnestly  endeavoring;  and  the 
copper  producers  ponderously  brought  up  the  rear.  The 
merger  of  the  Anaconda  and  American  Brass  offers 
great  possibilities  to  the  latter,  and  may  blaze  the  trail 
for  a  program  for  the  whole  industry.  The  marketing 
of  molybdenum  by  the  American  Metal  Company, 
the  owners  of  the  Climax  mines,  in  Colorado,  is  the 
best  example  that  we  know  of  the  science  of  mer- 
chandising applied  to  metals  and  one  whose  study  is 
recommended. 

No  doubt  this  is  the  indicated  line  of  development  for 
all  the  mining  industries,  so  that  the  producer  may  re- 
ceive more  through  the  ultimate  small  consumer  paying 
less.  It  is  the  problem  of  the  farmers  also;  the  reduc- 
tion of  the  number  of  middlemen  and  of  their  excessive 
profits,  which  profits  are  necessitated  by  unscientific 
methods  of  merchandising.  Only  the  gold  producer  is 
free  from  this  necessity  of  turning  merchant,  and  fol- 
lowing his  product  from  the  mine  to  the  manufactured 
small  article.  He  may  continue  to  market  his  crude 
product  at  the  established  price.  This  also  applies  to 
the  domestic  producers  of  silver,  as  long  as  the  Pitt- 
man  Act  remains  effective.  But  for  all  the  rest,  manu- 
facturing, merchandising,  and  salesmanship  are  now  the 
big  factors  in  the  miner's  problem. 

The  Pyrites  Markets 

PREVIOUS  TO  THE  WAR,  Spanish  pyrites  was  im- 
ported in  great  quantities  into  the  United  States. 
The  cheap  freight  rates  made  possible  by  its  being 
brought  over  as  return  cargo  on  ships  that  otherwise 
would  have  returned  empty  from  Europe,  joined  with 
the  cheapness  of  production  of  the  great  Rio  Tinto 
mines,  effectually  prevented  the  development  of  an  im- 
portant competitive  pyrite  mining  industry  in  this  coun- 
try.    During  the  war,   however,  the   use  of  ships  for 


importing  pyrites  was  practically  discontinued,  owing  to 
the  necessity  for  using  the  inadequate  existing  shipping 
to  a  maximum  efficiency  for  pressing  war  purposes;  and, 
coincidentally,  the  Government  encouraged  the  develop- 
ment of  a  domestic  pyrites  industry,  which,  obedient  to 
these  circumstances,  sprung  up,  especially  in  the  middle 
south  Atlantic  states,  such  as  Virginia  and  North  Caro- 
lina. These  incompletely  established  industries  were 
halted  by  the  Armistice  and  the  consequent  cessation  of 
war  demand  for  their  product ;  and  the  natural  remedy 
that  occurred  to  the  pyrite  miners  was  the  establishment 
of  a  tariff  on  foreign  pyrites. 

Meantime,  however,  the  sulphur  deposits  of  the 
"domes"  on  the  coast  of  the  Gulf  of  Mexico,  in  the  Texas- 
Louisiana  region,  had  become  developed  to  such  an 
extent  that  a  superabundance  of  cheap  sulphur  became 
available;  and  this  was  put  upon  the  domestic  market  at 
such  prices  that,  except  in  rare  instances,  pyrites  could 
not  compete  with  it  as  a  source  of  sulphuric  acid.  The 
result  was  that  not  only  the  domestic  pyrite  industry 
became  dormant,  but  the  dreaded  foreign  importations 
also  shrunk  to  a  small  fraction  of  their  pre-war  volume. 

In  the  first  ten  months  of  1921,  only  132,754  tons  of 
Spanish  pyrites  was  imported,  against  1,093,980  tons  in 
1916.  That  the  Rio  Tinto  pyrites  will  regain  its  lost 
market  in  the  United  States  is  extremely  doubtful. 
This  could  only  be  attempted  by  a  campaign  of  lower 
costs  and  a  sacrifice  of  profits;  and  in  such  a  contest  it 
is  likely  that  American  sulphur  producers  could  carry 
the  war  into  the  enemy's  camp,  and  compete  for  the 
European  markets  also,  against  the  Spanish  pyrites  sup- 
ply. Under  these  circumstances,  a  truce,  or  a  division 
of  the  world  markets,  is  likely  to  be  maintained. 


The  Wireless  Telephone  Now  a 
Practical  Instrument 

THE  USE  OF  THE  WIRELESS  telephone  has  be- 
come what  almost  might  be  termed  common  in  the 
vicinity  of  New  York  during  the  last  year.  The  radio 
aerials  may  be  seen  on  thousands  of  housetops  in  the 
city  and  its  environs,  and  so  much  copper  wire  has  been 
used  in  this  way  that  the  business  of  the  wire  companies 
is  reported  to  have  appreciably  improved.  The  appa- 
ratus is  freely  sold  in  most  of  the  department  stores, 
demonstrating  receiving  stations  being  maintained  in 
each  instance,  and  the  New  York  Globe  and  the  New 
York  World  every  day  publish  columns  of  information 
and  news.  Over  700,000  sets  have  so  far  been  bought. 
Two  factors  have  been  responsible  for  the  wide  in- 
terest in  this  startling  development  of  science.  One  is 
the  practice  of  two  or  three  of  the  big  sending  stations 
around  New  York  of  broadcasting  news,  weather  re- 
ports, lectures,  sermons,  and  various  kinds  of  music 
and  entertainment.    Possessed  of  a  receiving  apparatus. 
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one  may  recline  quietly  by  the  fireside  and  pick  a  good 
time  out  of  the  vibrating  ether.  The  second  reason  for 
the  popularity  of  radio  equipment  is  its  low  cost.  A 
simple  crystal  set  may  he  obtained  for  as  little  as  $15, 
.  (150  one  may  obtain  a  truly  luxurious 
outfit  with  an  amplifier  90  that  every  one  in  a  room  may 
hear.  The  De  Forest  and  Westinghouse  companies,  and 
posMbU  some  others,  are  putting  out  a  complete  line  of 
amateur  equipment.  A  sending  outfit  is  more  expensive, 
and  a  license  is  required  to  operate  it.  but  still  a  great 
amateurs  possess  such  equipment. 

The  possibilities  of  the  radio  telephone  in  the  mining 
field  are  obvious.  Even  now  the  prospector  in  northern 
Ontario,  in  his  lonely  cabin  far  from  human  habitation, 
can  sit  and  listen  to  (but  not  seen  the  latest  Broadway 
musical  comedy  sent  broadcast  at  a  special  performance 
given  for  the  purpose.  Instead  of  hitching  his  wagon  to 
a  star  he  has  only  to  hitch  his  aerial  to  a  tree,  or  prefer- 
ably to  two  trees,  and  he  can  hear  things  passing 
through  the  air  to  which  the  ordinary  mortal  is  totally 
oblivious. 

The  wireless  is  being  used  by  Government  agencies  to 
send  agricultural  market  reports  throughout  virtually 
the  entire  country.  Judging  by  the  number  of  demands 
for  telegraphic  and  special  mail  service  on  Engineering 
and  Mining  Journal  metal-price  quotations,  it  may  be 
advisable  to  disseminate  these  by  similar  means,  so  that 
the  mining  company  in  the  most  remote  district  may  be 
advised  of  the  price  he  is  to  receive  on  the  same  evening 
that  the  information  is  collected  in  this  office.  Impor- 
tant mining  news  could  also  be  sent  by  the  air  route. 
We  shall  be  glad  to  hear  from  those  of  our  readers  who 
have  receiving  outfits  as  to  what  they  think  of  the  possi- 
bilities. 


edge  of  some  foreign  language.  A  man's  horizon  is 
distinctly  broadened  by  knowledge  of  languages  other 
than  his  own.  Either  French  or  German,  or  both, 
should  be  studied;  Spanish  has  a  utilitarian  value  to 
some  mining  engineers,  and  those  students  who  intend 
to  operate  in  Spanish-speaking  countries  should  be 
advised  to  take  this  subject. 

For  an  engineer,  economics  is  essential.  The  ground- 
work of  the  principles  of  economics  should  be  taught  and 
then  followed  by  the  economics  peculiar  to  the  mining 
industry,  together  with  a  thorough  review  of  metal  and 
mineral   marketing. 


English.  Language  and  Economics 
in  Mining  Schools 

A  QUESTIONNAIRE  of  the   Mining  and  Metallur- 
gical Society  of  America  asks  the  following: 

"To  what  extent  and  by  what  methods  do  you  believe 
English  should  be  taught? 

"To  what  extent  and  how  should  foreign  languages  be 
taught?  Give  the  languages  you  suggest  in  the  order  of 
preference. 

"How  and  to  what  extent  should  economics  be  taught?" 

A  concise,  clear  use  of  English  is  one  of  the  essentials 
of  an  engineer,  and,  for  that  matter,  of  every  business 
man.  Just  to  show  that  the  universities  are  not  above 
the  need  of  this,  we  quote  the  following  extracts  from 
two  different  catalogs,  letting  the  chips  fly  where  they 
will: 

"The  smelter  laboratory  is  the  center  of  the  microscopical 
activities  of  the  metallurgical  research  of  the  United  States 
Bureau  of  Mines." 

"Description  of  the  processes  and  implements  used  in  the 
manufacture  of  copper,  lead,  zinc,  tin,  minor  metals  and  of 
the  precious  metals.  Study  of  the  chemical  and  physical 
principles  involved.  Properties,  further  treatment  and 
application  of  the  extracted  metals  and  some  of  their  alloys." 

Certainly  there  is  need  of  precision  in  the  use  of 
words  and  language.  We  do  not  believe  that  a  dab  of 
English  given  in  a  one-hour  course  will  reform  a  group 
of  mining  students.  What  is  wanted  is  a  conscientious 
instructor  of  English  who  will  collaborate  with  the  tech- 
nical instructors. 

The  beginnings  of  language  instruction  should  be 
started  in  the  high  school.  Students  of  marked  ability 
should  be  encouraged  in  the  university  to  continue  their 
language  studies  until  they  have  a  good  reading  knowl- 


Thc  World's  Water  Power 

WITH  THE  INCREASED  APPLICATION  of  elec- 
tricity (especially  with  the  perfection  of  long- 
distance transmission),  the  possession  of  water  power 
becomes  more  and  more  a  prime  factor  in  determining 
the  wealth  and  prosperity  of  an  otherwise  vigorous  peo- 
ple. Water  power  may,  in  a  large  measure,  take  the 
place  of  the  fuel  minerals,  coal  and  oil;  or  it  may  con- 
serve those  even  where  they  are  produced  in  relative 
abundance,  and  divide  work  with  them  for  greater 
average  efficiency. 

The  Geological  Survey  recently  estimated  that  the 
United  States  possesses  40  per  cent  of  the  developed 
water  power  of  the  world,  water  wheels  having  a  capac- 
ity of  9,243,000  horsepower  having  been  installed.  Can- 
ada comes  second  among  nations,  with  2,418,000  horse- 
power, or  over  10  per  cent  of  the  world's  total.  New 
York  State  leads  the  states,  with  1,300,000  horsepower, 
and  California  is  next  with  1,111,000. 

Compare  these  figures  with  the  developed  horsepower 
in  some  of  the  most  advanced  European  countries: 
France  has  the  largest  developed  power  in  Europe,  but, 
with  1,400,000  horsepower,  hardly  more  than  that  of 
New  York  State.  The  Scandinavian  peninsula  is  rich 
in  water  power:  Sweden  has  1,200,000  horsepower,  and 
Norway  1,350,000.  Little  Switzerland,  with  her  Alpine 
rivers,  has  1,070,000  horsepower. 

Niagara  Falls  has  the  largest  water-power  develop- 
ment in  the  world.  Increases  in  capacity  now  being 
made  will  bring  the  total  to  1,284,500. 

These  figures  are  for  developed  power.  How  about 
ultimate  possibilities?  The  total  potential  water  power 
of  the  world  is  estimated  at  439,000,000  horsepower. 
In  these  potentialities,  Africa  leads  by  far  all  the  con- 
tinents, according  to  the  estimate,  with  190,000,000 
horsepower;  and  this  fact  may  at  some  distant  day 
determine  Africa  as  a  great  industrial  continent.  Asia, 
for  all  her  vast  area,  has  only  71,000,000  horsepower, 
while  Europe  has  45,000,000.  North  America  has  the 
considerable  figure  of  62,000,000.  of  which  28,000.000 
only  are  in  the  United  States.  South  America  has 
54,000,000  horsepower. 

When  we  consider  the  various  sources  of  power,  es- 
pecially coal  and  water  power,  we  are  safe  in  assuming 
that  for  many  centuries  North  America  will  continue  an 
industrial  area  of  the  highest  degree  of  importance. 

Without  hydro-electric  power,  many  of  our  mines 
could  not  be  operated  at  all:  and  more  and  more  will 
electricity  form  part  of  the  chief  problems  of  every 
important  mining  operation.  Besides  the  power  func- 
tion, it  is  altogether  likely  that  the  time  will  come 
when  electric  smelting  will  solve  the  problem  of  many 
of  our  refractory,  because  perplexingly  and  intimately 
mixed,  ores. 
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On  the  G round  Floor 

EVERY  DAY  INVESTMENTS  are  being  made  more 
attractive.    The  prize  one,  where  you  get  the  most 
for  the  least  money,  is  one  offered  in  a  circular  over  the 

letterhead  of  the  First  State  Bank  of  Burnet,  Texas. 
and  coming  from  the  office  of  W.  C.  Galloway,  cashier. 
The  picture  of  Mr.  Galloway's  Fort  Worth  office— a 
twelve-story  building — adorns  the  letterhead 

This  circular  invites  you  to  be  a  stockholder  in  a 
"Syndicate,"  or  "Ground  Floor  Crowd."  What  the 
assets,  holdings,  or  development  plans  of  this  "Ground 
Floor  Crowd"  may  be,  is  not  revealed.  It  really  doesn't 
matter;  the  inference,  let  drop  incidentally,  that  this 
is  or  is  to  be  an  "oil  company"  is  quite  sufficient.  You 
are  invited  to  be  a  stockholder  in  this  "Ground  Floor 
Crowd";  more  than  that,  the  circular,  printed  and  with 
a  printed  signature,  invites  you  to  be  a  Director!  "On 
account  of  your  familiarity  with  different  oil  companies, 
and  on  account  of  the  treatment  which  you  have  re- 
ceived at  the  hand  of  the  different  oil  companies" 
(Oh.  bitter  recollection!)  "your  experience  and  judg- 
ment should  be  of  material  benefit  to  the  success  of  the 
company,  and  I  want  you  to  accept  a  place  as  one  of  its 
Directors."    This  to  "Dear  Friend,"  printed. 

It  is  understood  that  "Dear  Friend"  might  not  be 
able  to  attend  all  the  Directors'  meetings,  "but  some  of 
the  other  Directors  also  live  out  of  Fort  Worth,"  and 
you  "could  write  your  opinion  and  view  by  mail."  There 
is  here  evinced  a  magnificent  disregard  of  the  law  that 
"Directors  cannot  delegate  their  authority  nor  appear 
by  proxy  at  meetings,  but  must  be  personally  present 
in  order  to  act  thereat."  (Conyngton  on  "Corporate 
Management.") 

How  much  must  you  invest  to  become  a  Director? 
One  hundred  dollars  if  you  have  it.  "Any  one  of  your 
earning  capacity  and  ability  is  amply  able  to  invest 
$100,  and  you  should  do  it,  thereby  availing  yourself 
of  the  opportunity  to  its  fullest  extent."  If.  however, 
you  are  not  prepared  to  go  the  limit,  "if  you  cannot 
invest  that  much,  you  may  send  your  check  or  note  for 
a  smaller  amount."  What  we  should  like  to  know  is 
whether  we  can  be  a  Director  for  as  little  as  fifty  cents. 
And  in  this  connection,  we  note  that  the  Texas  law 
(Overland,  "Classified  Corporation  Laws"),  prescribes 
that  Directors  shall  not  be  more  than  thirteen  in  num- 
ber. '  A  maximum  of  thirteen  hundi'ed  dollars  may 
therefore  be  raised   (within  the  law). 

While  no  assets  of  lands  or  oil  are  dangled  before  the 
eyes  of  the  hundred-dollar  Directors,  a  more  sensible 
and  productive  scheme  is  unfolded — in  fact,  these  suck- 
ers are  promised  that  they  shall  feed  on  other  suckers. 

"As  one  of  the  organizers,  $100.00  gets  for  you  1,000 
shares,  whereas  after  the  company  is  organized,  it  will 
take  $1,000.00  to  get  1,000  shares.  This  will  get  you  a 
quick  profit  of  ten  for  one.  After  the  company  is 
organized,  and  the  advertising  campaign  started,  a  con- 
tract is  to  be  made  with  two  brokers;  one  to  organize  a 
sales  force  to  sell  stock  to  raise  money  with  which  to 
drill  a  well ;  the  other  to  organize  a  sales  force  to  sell 
the  stock  belonging  to  the  organizers  or  ground  floor 
men,  and  his  efforts,  together  with  the  efforts  of  the 
organizers  or  ground  floor  men  themselves,  should  in  a 
short  time  enable  each  ground  floor  man  to  get  his 
money  back.  Then  if  you  wanted  to  sell  more  stock  and 
make  $7.00  or  $8.00  on  each  $1.00  invested,  you  could 
do  so,  or  if  you  wanted  to  ride  the  balance  through  until 
the  well  was  completed,  if  it  should  be  a  gusher,  it 
would  make  you  an  independent  fortune." 


Wlui  would  take  a  chain n  striking  nil  when  he  can 

make  700  to  800  per  cent  bj    Buch  a  quick   and  safe 
turnover?    The  other  road  to  i'"  og,  Involved 

and  tortuous    after  iii  the  company  ia  organized  and 
i2i   the  advertising  campaign  Btarted,    (8)   a  contract 
is  to  be  made  with  a  broker,    (4)    t<>  organize    ■ 
force,   (5)  to  sell  stock  to  raise  money,   (6)   to  drill  a 
well.     Then   ;7>   if  it  should  be  a  gusber!     All.  if! 

Says  Galloway,   "I   want   to  treat  you   in   a   lair  and 
honorable  way.     I  do  not  want  you  nor  any  one  el 
be  able  to  say  that  Galloway  snatched  this  opportunity 
away    from   you  while  you   were  hesitating  and    unde- 
cided." 

Does  Galloway  get  the  prize? 


E.  &  M.  J.  Index 

Till:  INDEX  for  Vol.  112  of  the  Engineering  and 
Mining  Journal  is  now  ready  for  distribution  and 
will  be  mailed  only  to  those  who  request  it.  Those  who 
wish  a  copy  of  the  Index  are  requested  to  send  for  it 
promptly.    A  postcard  will  do. 


Drilling  Results  and  Dredging  Returns 

In  the  various  articles  relating  to  the  discussion  and 
comparison  of  the  estimated  value  of  dredging  ground 
by  the  examining  engineer  and  the  actual  recovery  by 
dredging,  the  burden  of  proof  seems  to  have  been  placed 
upon  the  engineer.  Though  there  is  a  consensus  of 
opinion  that  the  types  of  drills  used  are  not  mechanically 
perfect  and  that  the  human  equation  is  a  variable,  the 
same  stress  has  not  been  laid  upon  the  dredge  and  its 
operators. 

It  is  admitted  that  the  modern  dredge  and  its  equip- 
ment are  efficient  and  that  the  percentage  of  loss  is 
small  after  the  material  is  once  on  board.  However,  a 
slight  negligence  on  the  part  of  the  winchman  will  set 
at  naught  the  gold-saving  devices  of  the  dredge. 

In  lode  mining,  it  is  easily  ascertainable  if  all  the 
estimated  tonnage  has  been  extracted,  and  by  assaying 
the  tailings  it  is  possible  to  calculate  the  percentage  of 
error,  but  in  dredging  it  is  not  the  practice  to  resample 
the  area  after  dredging  to  ascertain  if  all  the  estimated 
values  have  been  extracted.  Tailings  from  the  dredges 
are  sampled,  but  this  will  show  only  the  percentage  of 
loss  of  the  amount  placed  on  board. 

The  prospecting  of  dredging  ground  is  usually  under 
the  direct  supervision  of  the  engineer  in  charge,  and 
every  effort  is  made  to  secure  as  accurate  results  as 
possible  with  the  given  tools.  The  methods  used  vary  in 
detail  but  not  in  principle. 

In  drilling,  when  the  hole  reaches  bedrock  it  is  con- 
tinued into  it,  and,  if  possible,  a  core  is  pulled,  so  that 
there  cannot  be  a  loss  of  gold  due  to  failure  of  the  pump. 
Will  the  winchman  display  the  same  amount  of  diligence 
and  patience  if  he  encounters  a  reef  which  is  particu- 
larly troublesome?  It  is,  of  course,  within  the  province 
of  the  engineer  to  estimate  how  much  bedrock  must  be 
dug  to  recover  the  estimated  values  and  whether  this 
be  economically  possible. 

At  an  Alaskan  property,  drilling  showed  that  good 
values  extended  into  the  crevices  of  the  shattered  lime- 
stone for  6  ft.    Subsequent  shafts  showed  that  it  would 


8 1 6 


Engineering    and    Mining    Journal 


Vol.  113,  A'o.  8 


be  unprofitable  to  remove  the  bedrock  for  a  depth 
greater  than  2;  ft.  Therefore,  gold  recovered  by  drill- 
ing below  this  depth  was  disregarded,  and  values  were 

estimated    from    surface    to    2j    ft.    in    bedrock.      The 
estimated    value   was   61c    per   cu.yd.   and    the    recovery 
The  gravels  were  lifted   by   hydraulic  elevators 
and  sluiced  and  the  bedrock  was  observed. 

A  o-ft.  vein  of  hard  quartz  crossed  the  pit  and  formed 
a  riffle,  behind  which  there  was  a  heavy  concentration  of 
gold.  The  point  is  that  the  estimated  value  and  the 
recovered  value  closely  checked,  but.  had  the  ground 
been  dredged,  the  heavy  concentration  in  the  vicinity  of 
the  quarts  vein  would  no*  have  beeu  recovered,  and  it  is 
improbable  that  a  dredge  would  be  capable  of  digging  to 
an  equal  depth. 

The  foregoing  illustration  is  comparable  to  lode 
mining,  where  all  operations  can  be  observed.  If,  how- 
ever, the  same  ground  had  been  dredged,  it  is  probable 
that  the  recovery  would  have  been  much  below  the 
estimate. 

Character  of  bedrock  greatly  influences  recovery, 
more  particularly  with  respect  to  small  dredges  than  on 
the  larger  types,  which  have  the  strength  and  power  to 
move  hard  material. 

In  the  various  examples  cited  in  the  articles  published, 
the  estimated  values  are  stated  and  also  the  actual  re- 
covery by  subsequent  dredging.  However,  the  expected 
percentage  of  recovery  and  the  loss  in  tailings  are  not 
stated,  so  that  a  fair  comparison  of  estimated  value 
against  recovery  cannot  be  made.  It  is  usual  to  esti- 
mate a  certain  percentage  of  testing  results  as  recover- 
able, this  percentage  being  dependent  on  the  character 
of  gravel,  especially  with  regard  to  clay  content,  the 
character  of  the  gold,  whether  coarse  or  fine,  the  char- 
acter of  the  bedrock,  and  the  experience  of  the  engineer. 

The  generally  accepted  practice  of  drilling  one  hole 
per  acre  does  not  seem  to  me  to  be  sufficient  for  an 
accurate  estimate,  except  in  operations  where  the  test 
values  are  greatly  in  excess  of  maximum  operating  cost. 

In  the  example  above  cited,  the  bedrock  consisted  of  a 
series  of  shales  and  limestones,  with  a  dip  of  15  to  20 
deg.  The  shales  could  have  been  easily  dug,  and  a  high 
recovery  by  dredging  was  possible.  The  limestone  was 
shattered  and  full  of  crevices,  making  the  digging  hard 
and  a  high  recovery  impossible.  The  alternate  beds  of 
shales  and  limestones  were  thin,  so  that,  had  the  deposit 
not  been  drilled  at  100-ft.  intervals,  it  would  not  have 
been  possible  to  estimate  the  percentage  of  favorable 
and  unfavorable  bedrock  upon  which  to  base  an  estimate 
of  the  percentage  recovery,  and  as  the  values  were  con- 
t;tly  higher  in  the  limestone  area  than  in  the  shale 
area,  it  would  not  have  been  possible  to  give  the  drill- 
hole values  the  proper  weights. 

I  believe  that  the  lack  of  sufficient  development  is 
owing  to  the  fact  that  in  earlier  development  the  nature 
of  jrravel  deposits  was  not  fully  understood  and  that  the 
gold  was  believed  to  be  distributed  more  evenly  than 
has  been  found  to  be  the  condition  in  practice.  It  is  cer- 
tain that,  as  the  industry  has  developed,  the  testing  of 
the  gravels  has  become  more  rigid.  Nevertheless,  the 
amount  expended  for  the  development  does  not  approach 
the  sums  expended  for  this  work  in  other  branches  of 
metal  mining.  The  money  spent  for  development  in  lode 
mining  before  the  installation  of  reduction  equipment  is 
from  three  to  five  times  that  spent  on  examination  and 
development  of  dredging  properties,  figured  on  the  basis 
of  dollars  developed  per  dollars  expended,  which  is  prob- 
ably due  to  failure  to  note  that  usually  the  examination 


and  development  of  a  dredging  property  are  carried  on 
simultaneously  and  the  cost  of  examination  seems  ex- 
cessive, whereas,  as,  a  matter  of  fact,  part  of  this  cost 
should  be  considered  as  a  development  charge. 

The  usual  procedure  in  lode  mining  is  to  make  a  pre- 
liminary examination  of  the  prospect.  If  satisfactory,  a 
development  campaign  is  started,  and  when  it  is  suf- 
ficiently advanced,  a  thorough  examination  is  made,  the 
orebodies  are  sampled,  the  tonnage  is  calculated,  and 
estimates  are  made  for  the  proper  size  of  plant  to 
extract  the  metals  economically.  The  engineer  exam- 
ining a  lode  mine  has  an  advantage  over  the  one 
examining  a  dredging  property,  in  that  he  can  more 
closely  observe  the  working  conditions  and  make  allow- 
ances more  accurately  for  losses  or  barren  zones  and 
the  character  of  the  wall  rock,  which  may  be  soft  and 
cause  dilution  of  values.  However,  admitting  the  im- 
perfection of  drilling  methods,  like  imperfections  of 
method  occur  in  lode  sampling,  with  perhaps  a  lesser 
percentage  of  error.  I  believe  that  with  the  same  pro- 
portionate amount  expended  upon  development  of  a 
dredging  property  as  on  a  lode  property  a  comparable 
degree  of  accuracy  would  be  obtained. 

New  York.  Eugene  H.  Dawson. 


Engineering  Education 

In  Engineering  and  Mining  Journal  of  Feb.  11  is  a 
letter  by  T.  T.  Read  in  which  he  records  some  observa- 
tions on  engineering  education.  If  I  understand  his 
remarks  correctly,  he  would  have  many  of  the  applicants 
seeking  entrance  to  engineering  colleges  turned  away 
and  sent  to  vocational  schools,  because  "we  need  more 
foremen  and  assistant  superintendents  and  fewer  edu- 
cated engineers  of  the  type  of  Rossiter  Raymond  and 
Pope  Yeatman,"  to  quote  him  approximately. 

This  is  a  startling  suggestion.  Many  teachers  of  en- 
gineering students,  including  myself,  have  been  laboring 
under  the  belief  that  the  world  needs,  not  so  much  fore- 
men and  petty  bosses,  as  broad-minded,  cultured  engi- 
neers like  Herbert  Hoover,  to  take  a  younger  man  as  an 
example.  Every  week  or  so  we  hear  of  Hoover  being 
suggested  to  direct  this  or  that  difficult  job.  Apparently 
engineers  of  his  wide  knowledge  and  social  insight  are 
much  in  demand.  If  there  were  more  Hoovers  in  power 
at  Washington  and  more  of  them  in  important  positions 
in  industry  throughout  the  country,  the  benefit  would  be 
enormous.  I  think  the  country  could  use  several  thou- 
sands of  Hoovers  at  least,  to  replace  that  number  of 
lawyers,  bureaucrats,  and  rubber-stamps  now  in  office. 
Should  not,  then,  the  engineering  colleges  seek  to  de- 
velop as  many  broad-minded,  cultured  engineers  as  pos- 
sible instead  of  the  somewhat  narrow,  unimaginative 
type  of  engineer  that  Philip  Cabot  condemned  in  a 
recent  address? 

There  is,  of  course,  the  difficulty  that  independent, 
imaginative  individuals  like  Hoover  are  frowned  upon 
and  discouraged  immediately  upon  leaving  college,  be- 
cause they  have  a  mind  of  their  own  and  do  not  defer  to 
the  assistant  superintendent.  Hoover,  himself,  spent 
his  formative  years  abroad,  finding  more  encouragement 
for  his  ability  in  Australia,  China,  and  London  than  in 
the  United  States.  This,  however,  is  a  fault  of  the 
American  employer,  not  of  the  American  engineer ;  and 
if  more  engineers  of  broad  vision  and  imagination  were 
being  produced,  the  industrial  system  might  learn  to 
absorb  them  in  place  of  the  inferior  types  now  favored. 

New  York.  P-  B.  McDonald 
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THE  POMONA  TOAST  OF  SOUTHWEST  AFRICA 


The  Diamond  Fields  of  Southwest  Africa 

Wind  Action  and  Ancient  Rivers  Responsible  for  Presence  of  Precious  Stones  in  Loose 
Sand  and  Gravels  on  Face  of  Desert  —  Agreement  of  Producers  Controls  Diamond 
Output  of  Southwest  Africa  and  Protectorate  —  Mining  and  Milling  Practice  Simple 

By  John  Wellington  Finch 

Written  for  Engineering  and  Mining  Journal 


THE  TERRITORY  owned  or  held  under  lease  by 
the  Consolidated  Diamond  Mines  of  Southwest 
Africa,  Ltd.,  and  by  its  subsidiary,  the  South 
West  Finance  Corporation,  Ltd.,  is  shown  on  the  ac- 
companying map.  The  properties  cover  a  great  part  of 
the  known  payable  diamondiferous  land  of  the  Pro- 
tectorate, formerly  German  Southwest  Africa.  Dia- 
mondiferous gravels  are  found  in  an  area  extending 
ninety  miles  along  the  seacoast,  but  the  important  de- 
posits lie  in  a  strip  beginning  east  of  Luderitzbucht,  in 
the  Kolmanskop  diamond  company  area,  and  extending 
sixty  miles  south.  The  maximum  distance  of  diamond 
deposits  from  the  coast  is  nine  miles.  This  area  yielded 
606,423  carats  in  1920,  90  per  cent  of  which  was  pro- 
duced by  the  Consolidated  Diamond  Mines  company. 

The  following  table  gives  the  particulars  of  output 
and  diamond  sales  under  the  German  regime : 

Diamonds  No.  of  Diamonds 

Received,  Diamonds,  Sold, 

Carats  per  Carat  Carats  Value 

1909-10 560,977  5  560,977  £836,000 

1910-11                           798,865;  5>  798,8655  1.069,000 

1911-12.                           816,296'  6!  816,296  1.045.000 

1912-13...                     902,157  6.09  902.157  1.324,500 

1913-14..                    1,570,000  4  97  1,284.727  2.698.500 

Stock  carried  forward,  285,273  carats. 

Aside  from  the  more  than  ample  living  quarters  for 
white  employees  and  excellent  offices  at  Luderitzbucht 
and  Kolmanskuppe  station,  the  principal  equipment  of 
the  company  is  the  power  plant  at  Luderitzbucht,  a  large 
milling  plant  at  Kolmanskuppe,  and  smaller  mills  on  the 


principal  properties  formerly  owned  by  the  German- 
controlled  companies ;  also  a  narrow-gage  railway  serv- 
ing the  mining  areas.  The  power  plant,  operated  by  a 
separate  company,  though  not  modern,  is  well  con- 
structed and  reasonably  efficient,  and  is  capable  of  sup- 
plying more  power  than  the  field  will  ever  require,  not 
only  for  the  Consolidated  company  but  for  any  outside 
demands.    Natal  coal  is  used  for  producing  gas. 

Power  sales  in  1920  were:  679,016  kw-hr.,  Consoli- 
dated Diamond  Mines  Co.;  349,076  kw.-hr.,  Kol- 
manskop Diamond  Mines,  Ltd.,  and  94,400  kw.-hr.,  used 
by  the  town  of  Luderitzbucht  and  also  by  other  minor 
consumers. 

The  power  plant  is  equipped  as  follows :  Two  gas- 
engine  units  of  1,000  hp.  each;  two  gas-engine  units  of 
600  hp.  each,  and  one  gas-engine  unit  of  155  hp.  All 
units  are  direct  coupled  to  three-phase,  alternating-cur- 
rent electric  generators  producing  current  at  3,000  v. 
There  is  also  the  requisite  direct-current  unit  for  excita- 
tion. The  current  is  stepped  up  to  30,000  v.  as  trans- 
mitted to  the  mines  and  railway.  A  208-v.  current  is 
delivered  to  consumers  in  Luderitzbucht.  All  trans- 
formers and  transmission  lines  belong  to  the  operating 
company. 

The  diamonds  are  found  in  loose  sand  and  gravels  on 
the  face  of  the  desert,  left  there  by  wind  and  water. 
The  "river  diamonds"  of  the  Union  show  much  wear  by 
attrition,  because  they  have  been  transported  by  streams 
considerable  distances  from  their  places  of  origin.    The 
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diamonds  of  Southwest  Africa  exhibit  practically  no 
indicating  that  they  were  brought  from  near-by 
sources  by  the  ancient  rivers,  remnants  of  whose  beds 
be  seen  at  many  points  in  the  fields  This  has 
led  geologists  and  others  to  assume  that  a  diamond- 
bearing  kimberlite  pipe  should  be  found  somewhere  in- 
land and  near   at    hand.     Pipes    have   been    found,   but 
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tests  have  shown  them  to  be  practically  barren  of  dia- 
monds. The  pipes  of  the  Union  are  situated  in  a  great 
inland  plateau,  which,  as  compared  to  the  coast  areas 
of  the  Southwest  diamond  fields,  has  undergone  only  a 
moderate  amount  of  erosion  since  the  pipes  were  in- 
truded. Doubtless  thousands  of  feet  of  the  original  ver- 
tical extent  of  the  Protectorate  pipes  have  been  removed. 
It  is  possible,  therefore,  although  it  is  entirely  theoreti- 
cal, that  the  Protectorate  pipes  have  been  cut  down  to 
such  a  depth  that  the  more  highly  diamondiferous  parts 
have  been  removed,  and  that  discovery  of  payable  pipes 
is  not  now  to  be  expected.  Nor,  on  the  whole,  are  they 
wanted.  The  company  has  abundant  diamond  deposits 
in  a  more  desirable  form. 

There  is  some  reason  to  believe  that  the  diamonds  of 
the  Protectorate  came  from  a  single  pipe.  Over  the 
entire  field  they  are  uniform  in  quality,  appearance,  and 
habit  of  crystallization,  whereas  no  two  of  the  produc- 
tive South  African  pipes  yield  diamonds  identical  in 
quality  or  appearance. 

Pomona  Conglomerates  Show  Diamond 
Concentrations 

The  two  principal  oldest  river  channels  crossed  the 
region  just  south  of  the  Pomona  area  and  into  the 
Fiskus  No.  1  and  K.  B.  G.  blocks.  From  the  latter,  dia- 
monds have  been  redistributed  by  two  transverse  second- 
period  river  channels,  one  of  which  entered  Elizabeth 
Bay  in  the  South  Block  K.  B.  G.  In  the  latter  region  a 
later  river  of  a  third  period,  redistributing  diamondi- 
ferous gravels  of  the  two  former  periods,  entered  the 
sea  at  approximately  the  same  point.  The  rich  con- 
glomerates within  the  Pomona  area  are,  in  my  opinion, 
a  concentration  of  diamonds  by  an  old  river  of  the  first 
period  combined  with  wave  action  along  an  ancient  shore 
line.  The  topography  of  the  Pomona  area  is  somewhat 
rugged,  and  this  first-period  river  channel  has  been 
removed  at  inland  points.  The  former  rivers  were  prob- 
ably intermittent  flood  rivers,  as  are  those  today,  and 
materials  brought  toward  the  coast  by  them  were  re- 
worked by  the  winds  concurrently,  as  now. 

Wind  Action  Important  in  Diamond 
Distribution 

That  the  present  wide  distribution  of  the  diamonds 
has  been  accomplished  by  wind  transportation  is  un- 
questionable. The  diamonds  of  the  Pomona  and  D.  D.  G. 
areas  gradually  decrease  in  size  northward  from  the 
old  river  deposits  in  that  region;  then  again  about  the 
mouths  of  the  river  channels  of  the  several  periods  in 
the  Elizabeth  Bay  region  coarse  diamonds  are  found, 
thence  gradually  decreasing  in  size  northward  to  the 
limits  of  the  field.  In  the  latter  region  it  is  clear  that 
the  winds  have  moved  and  redeposited  the  diamonds  and 
other  associated  materials  for  a  distance  of  fifty  kilo- 
meters, or  over  thirty  miles,  and  fine  sands  several  times 
further.  This  is  not  at  all  astonishing  to  one  who  visits 
the  fields  and  watches  the  wind  in  operation.  Its  most 
important  economic  effect  has  been  a  concentration  of 
diamonds  which  is  largely  responsible  for  the  payability 
of  the  fields.  As  the  sands  and  gravels  advance  north- 
ward, barren  fine  sands  are  removed  and  carried  beyond 
into  the  great  group  of  dunes  shown  in  the  northern 
area  on  the  map  herewith.  These  are  of  such  size  as  to 
resemble  a  mountain  range,  and  this  vast  bulk  of  worth- 
less material  has  been  removed  by  nature  from  the  dia- 
mond deposits. 
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Along  the  coast  the  Southwest  Protectorate  is  an  ab- 
solute desert  of  the  most  forbidding  type;  inland  it  is 
semi-desert  and  most  unpromising  for  the  development 
of  agriculture  or  any  other  considerable  source  of  public 
revenue.  Before  the  war,  when  it  was  a  German  prov- 
ince, it  was  looked  upon  by  the  imperial  government 
as  an  entering  wedge  to  political  expansion  toward  the 
Province  of  German  East  Africa.  Its  value  was  more 
strategic  than  actual.  It  was  not  self-supporting,  and 
its  commercial  future  depended  fundamentally  upon  the 
development  of  mineral  resources.  Aside  from  copper 
deposits  which  were  discovered  in  the  northern  part  of 


WELL  OF  BRACKISH  WATER,   SOUTHERNMOST 
DIAMOND  FIELDS 

the  province  and  have  since  been  profitably  worked,  the 
diamond  fields,  on  which  mining  was  started  in  1909, 
gave  the  greatest  promise  of  an  economic  future  for  the 
region.  The  German  imperial  government,  having  am- 
bitious plans  for  the  province,  as  soon  as  the  diamond 
fields  were  brought  to  a  considerable  stage  of  produc- 
tion, naturally  exacted  taxes  to  the  utmost  limit,  and 
several  of  the  original  companies  were  unable  to  make 
satisfactory  profits  at  the  prices  then  prevailing  for 
diamonds. 

After  the  province  had  been  handed  over  by  mandate 
to  the  Union  of  South  Africa,  all  the  rules  and  regula- 
tions which  had  become  established  under  the  German 
regime  were  respected  and  perpetuated.  All  properties 
are  subject  to  a  tax  of  66  per  cent  of  the  gross  proceeds 
of  diamond  sales,  less  70  per  cent  of  the  cost  of  produc- 
tion. There  is  usually7  also  Is.  6d.  per  hectare  land  or 
claim  tax  and  a  Regie1  tax  of  2  per  cent  of  gross  pro- 
ceeds, both  allowed  as  working  costs.  A  sixpence  per 
carat  is  added  arbitrarily  to  the  working  costs  in  the 
principal  areas  of  the  company's  properties.  Ten  per 
cent  interest  on  the  unredeemed  value  of  plant  and  build- 
ings and  10  per  cent  depreciation  on  equipment  and  all 
things  used  in  producing  diamonds  are  also  allowed  as 
costs. 

Amortization  Considered  as  Working  Costs 
in  Taxes 
As  compared  with  the  diamond  mines  of  the  Union 
provinces,  taxes  in  the  Protectorate  are  higher,  though 
a  greater  allowance  is  made  in  working  costs.    Amorti- 
zation is  regarded  as  a  part  of  working  costs,  whereas 

'The  Regie  was  at  first  an  organization  established  by  the 
imperial  German  government  to  take  charge  of  the  sale  of  dia- 
monds. It  consisted  of  eighteen  associated  firms  organized  into  a 
corporation,  three  of  which  represented  producers,  the  others  being 
banks  in  Germany.  Later  on.  after  much  controversy,  the  produc- 
ers secured  a  50  per  cent  representation,  the  government  took 
over  30  per  cent,  and  representatives  of  the  diamond-cutting 
industry  20  per  cent. 


in  the  Transvaal  amortization  ia  deducted  from  the 
gross  profit,  and  the  balanci  ii  called  nel  profit,  which 
is  shared  between  the  government  and  the  mining  com- 
pany. 

Government  administration  in  tin  Protectorate  is  car- 
ried on  in  behalf  of  the  Union  government  by  an  ad- 
ministrator appointed  by  the  premier.  Under  him  are 
local  commissioners  at  the  principal  towns.  The  admin- 
istrator has  broad  authority. 

Government  for  Benefit  of  Community 

I  was  considerably  impressed  with  what  appeared  to 
me  to  be  the  spirit  of  the  government  of  the  Union  of 
South  Africa.  Although  in  the  recent  election  the  radi- 
cal labor  party  was  defeated,  the  government  neverthe- 
less remains  mildly  socialistic,  and  governs  its  people 
and  their  business  in  a  paternalistic  manner.  It  ap- 
peared to  me  that  a  corporation  in  the  Union  of  South 
Africa  is  not  primarily  regarded  by  the  government  as 
a  source  of  profit  to  its  shareholders,  but  as  an  organiza- 
tion existing  for  the  benefit  of  the  community.  This  is 
well  illustrated  by  the  increase  of  rates  of  the  govern- 
ment railways  in  the  Transvaal  and  Natal.  In  the  effort 
to  realize  for  the  government  by  freight  rates  all  that 
the  traffic  would  bear,  the  coal-mining  companies  and 
practically  all  other  industries  particularly  dependent 
upon  railway  transport  are  having  a  hard  struggle  for 
existence.  The  territory  covered  by  the  provinces  of 
the  Union  is  so  poorly  developed  that  the  sources  of 
revenue  by  taxation  are  few,  and  just  at  this  time  the 
government  is  far  from  self-supporting.  Its  revenues 
were  principally  from  mining.  The  gold  production  is 
now  greatly  decreased  because  of  the  closing  of  many 
of  the  exhausted  older  mines  and  of  others  on  account 
of  high  working  costs.  The  revenues  of  the  Union  from 
the  diamond  industry  have  suddenly  become  practically 
nil.  The  government  is  so  badly  in  need  of  funds  that 
it  is  not  to  be  expected  that  relief  from  taxes,  or  from 
other  concessions  which  might  contribute  to  greater 
profit  to  corporations,  will  be  easily  secured. 

Though  some  of  the  foregoing  statements  may  appear 
pessimistic,   there   is   another  point  of  view  which   is 
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hopeful.  General  Smuts,  the  premier  of  the  Union  gov- 
ernment, is  one  of  the  world's  greatest  personalities; 
progressive,  sound  and  far-seeing.  Unless  his  conspicu- 
ous ability  leads  to  his  being  drawn  permanently  into 
the  councils  of  the  Empire  in  England  <  which  is  un- 
likely, on  account  of  his  great  devotion  to  South  Africa), 
an  effort  to  give  just  and  intelligent  administration  of 
public  affairs  will  be  made  while  he  is  at  the  head  of 
the  government.  Corporations  can  count  upon  fair  and 
reasonable  consideration  of  grievances  which  are  of 
sufficient  importance  to  command  the  premier's  personal 
attention. 
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In  the  1915  ami  1916  period  of  the  war.  Protectorate 
diamonds  were  offered  by  the  Union  government  of 
South  Africa  in  large  quantity.  This  threatened  to 
undermine  the  control  o\  the  London  Diamond  Syndi- 
cate. The  Syndicate  and  the  De  Beers  company  came 
to  an  agreement  to  tender  for  these  diamonds  on  joint 
account  in  January,  19 1G.  The  De  Beers  company  also 
acquired  control  of  the  Premier  mine,  and  in  Otcober, 
1916,  the  Syndicate  came  to  a  further  agreement  to  pur- 
chase the  Premier  output.  Afterward  an  understanding 
was  reached  with  the  government,  so  that  since  Febru- 
ary. 1917.  the  diamonds  of  the  three  great  South  Afri- 
can producers  and  those  of  the  Protectorate  have  been 
sold  through  the  one  channel  under  fixed  quotas.  It  has 
long  been  recognized,  both  by  the  government  and  the 
Union  producers,  that  control  of  output  is  necessary. 

The  sales  of  the  diamonds  of  the  Protectorate  are 
made  through  the  administrator  to  the  Syndicate.  In  a 
conference  held  in  Pretoria  on  Dec.  31,  1919,  it  was 
agreed  to  limit  for  a  period  of  five  years  the  quantity  of 
diamonds  put  upon  the  market  to  an  amount  salable  to 
the  Diamond  Syndicate  for  £3,000,000  per  quarter,  the 
quota  allotted  to  each  of  the  companies  being  as  follows  : 

Per  Cent 
in  Value 
De  Beers  Conaolidat.t  Min<-    !:i  51 

South  West  Africa  Protect  21 

Premier  (Transvaal*  Diamond  Mining  Co..  Ltd 18 

---.. ntt'in  Mining  A  Expl->r  10 

The  quota  of  21  per  cent  allotted  at  this  time  to  the 
administrator  included  not  only  the  Consolidated  Dia- 
mond Mines  company  but  all  other  producers  in  the 
Protectorate.  An  agreement  has  since  been  made 
whereby  a  special  sales  permit  of  £200,000  per  annum 
is  allowed  to  the  other  producers,  leaving  to  the  Con- 
solidated Diamond  Mines  company  the  full  quota  of 
21  per  cent. 

High  Diamond  Prills  Forced  Reduced 
Demand 

The  Syndicate,  taking  advantage  of  the  period  of  ab- 
normal demand  for  diamonds,  had  restricted  sales,  and 
prices  had  risen  to  an  unprecedentedly  high  level,  170s. 
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for  Consolidated  diamonds.  War  profiteers  were  appar- 
ently the  principal  purchasers.  This  period  was  fol- 
lowed by  an  abrupt  reaction.  The  retail  dealers  found 
that  there  was  no  class  of  people  in  America  or  Europe 
willing  to  make  large  purchases  of  diamonds  at  such 
high  prices  The  trade  has,  however,  passed  through 
similar  periods  of  depression  in  the  past — for  instance, 
in  1907 — and  no  doubt  is  entertained  as  to  the  resump- 
tion of  business  when  the  world's  purchasing  power 
recovers. 

In   1919  diamonds   were  produced  in  other  countries 


as  follows:  Belgian  Congo,  275,000  carats  (now  at  the 
rate  of  about  250,000)  ;  Borneo,  5,000  carats  (no  prob- 
able increase)  ;  British  Guinea,  20,000  carats  (no  prob- 
able increase) ;  Brazil,  150,000  carats  (large  percentage 
industrial  diamonds),  a  total  of  450,000  carats,  which  is 
equal  to  17*  per  cent  of  world's  output. 

The  important  African  diamond  mines,  excepting 
those  of  the  Protectorate  and  the  Congo,  produce  from 
kimberlite  volcanic  pipes  by  underground  mining 
methods.      Outside   the    Syndicate   group,    a   source  of 
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small  production  is  from  the  gravels  of  the  river  valleys 
draining  the  areas  containing  the  pipes  of  Kimberley, 
Premier,  and  Jagersfontein.  These  diamonds  appear  to 
aggregate  usually  about  5  per  cent  of  the  carat  produc- 
tion of  South  Africa,  but  digging  was  stimulated  by 
recent  high  prices.  The  production  has  now  become 
small  again.  It  is  not  a  stable  business,  being  mostly 
done  by  a  vagabond  class  of  miners,  always  hoping  to 
strike  it  rich,  but  seldom  doing  so. 

River  diamonds  average  larger  in  size  and  better  in 
quality  than  diamonds  from  the  deep  mines,  and  there- 
fore represent  considerably  more  than  5  per  cent  of  the 
sales  price  of  South  African  diamonds.  In  1919.  river 
stones  sold  at  an  average  price  of  261s.  6d.  per  carat. 
the  diamonds  from  the  kimberlite  mines  at  87s.  3d.  per 
carat,  and  those  from  the  Consolidated  Diamond  Mines 
at  112s. 

The  outside  producers  in  the  Protectorate  have  aver- 
aged from  2  per  cent  to  3  per  cent  of  the  total  South 
African  production. 

South  Africa  furnishes  normally  about  85  per  cent  of 
the  world's  diamonds,  92  per  cent  of  this  coming  from 
the  mines  of  the  Syndicate  group,  which,  therefore,  are 
to  be  credited  with  78.2  per  cent  of  the  world's  produc- 
tion. Hence  the  Consolidated  Diamond  Mines  com- 
pany supplies  16.4  per  cent  of  the  world's  production. 

America  is  the  chief  purchaser  of  diamonds,  and  is 
looked  upon  as  the  principal  probable  market  for  many 
years  to  come.  For  the  last  few  years  the  sales  to 
America  have  been  as  follows,  including  diamonds  cut, 
uncut,  and  industrial: 


1916 
1917 
1918 


$36,382,321 
32,606.254 
21,085,733 


Of  these  imports  the  diamond-cutting  center  at  Am- 
sterdam contributed  81  per  cent  in  1917,  80  per  cent 
in  1918,  and  83  per  cent  in  1919.  These  have  repre- 
sented practically  the  sales  from  the  mines  through  the 
London  Diamond  Svndicate  to  the  United  States. 
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it  is  possible,  of  course,  thai  new  payable  kimberlite 

pipes  will  be  found.    Many  pipes  have  I n  discovered, 

but  i  lies,,  containing  diamonds  in  commercial  quantities 
have  been  the  exception.  Moreover,  the  areas  of  the 
Union  and  Rhodesia  have  been  thoroughly  explored  for 
them.  There  are  unexplored  areas  in  the  jungle  of  the 
Belgian  Congo  which  may  contain  pipes,  but  exploration 
will  proceed  slowly.  The  present  producing  deposits  of 
the  Congo  are  alluvial,  which  are  very  likely  capable  of 
increased  production. 

There  are  three  active  mining  companies  in  the  South- 
west diamond  fields  besides  the  Consolidated  company. 
Of  these  the  Kolmanskop  Diamond  Mines,  Ltd.,  prob- 
al)l.\  has  a  reserve  in  unmined  areas  of  500,000  carats, 
and  is  making  an  average  production  of  about  3,000 
carats  per  month,  selling  at  75s.  8d.  per  carat,  on  ac- 
count of  small  size.  The  other  companies,  in  July, 
August,  and  September,  1920,  produced  at  the  rate  of 
870  carats  per  month. 

So  far  as  communication  by  sea  is  concerned,  the  dia- 
mond properties  are  favorably  situated.  Liideritz  Bay 
is  a  satisfactory  harbor.  The  coast  at  other  points,  how- 
ever, is  rocky  and  offers  no  suitable  landing  places.  The 
territory  of  the  mines  must,  therefore,  be  served  by 
railway. 

Mining  and  Milling  of  Simplest  Character 
Except  for  minor  adverse  effects  from  desert  condi- 
tions, a  simpler  operation  of  mining  from  the  engineer- 
ing point  of  view  is  hardly  conceivable.  The  prevailing 
process  is  of  the  easiest  type,  the  removal  of  loose  or 
only  moderately  consolidated  material  from  the  surface 
of  the  earth;  and  the  milling  also  requires  the  separa- 
tion of  only  a  single  mineral,  which  lends  itself  to 
satisfactory  concentration.  But  many  refinements  of 
method  effecting  profits  will  be  developed  as  the  work 
proceeds. 

In  general,  the  deposits  consist  of  sand  and  gravel  in 
varying  relative  proportions,  a  minor  amount  of  which 
is  semi-cemented  in  strata,  as  is  usual  in  deserts.  Such 
strata  are  generally  specially  rich  in  diamonds.  On 
account  of  the  presence  of  materials  of  this  class,  crush- 
ing is  necessary  in  milling.  Most  of  the  materials  mined 
are  now  screened  by  hand  in  the  field  to  eliminate  fine 
sand  said  to  contain  no  diamonds  of  value.  Coarse 
boulders  are  also  picked  out,  and  the  remaining  gravel 
is  sent  to  the  mills.  Power  shovels  will  do  away  with 
much  of  the  present  expensive  hand  work  in  the  field, 
and  it  is  likely  that  it  will  be  found  advantageous  to 
treat  in  the  mill  practically  all  material  mined. 


New  Caledonia  Nickel  Industry 
Barely  Alive 
The  present  condition  of  the  nickel  industry  in  New 
Caledonia  is  described  in  a  recent  number  of  the  Board 
nf  Trade  Journal,  an  abstract  of  the  original  article 
appearing  in  the  Journal  of  the  Society  of  Chemical  In- 
dustry. The  British  consul  at  Noumea  reports  that  as 
there  is  no  market  for  nickel  most  of  the  nickel  mines 
in  New  Caledonia  have  been  closed  down  or  their  pro- 
duction has  been  reduced.  The  Societe  le  Nickel,  of 
Paris,  and  the  Societe  des  Hauts  Fourneaux  de  Noumea 
are  still  working  their  mines,  and  a  little  work  is  being 
done  at  the  Maconnaise  and  Gracieuse  mines  at  Dumbea, 
near  Noumea.  The  two  first-named  companies  own 
large  areas  of  undeveloped  mining  land  and  also  nickel- 
smelting  works.     A  large  hydro-electric   plant  with  a 


capacity  of  30,000  hp.  is  kx  ;  a1  iTate  tor  the 

Soriele    le    Nickel    and    a    nickel    (melting    plant,    erected 

at   Noumea  by  a  Japanese  company,  lias  not  yet  begun 

operations. 

Exp'  e   and    matte   from    New    Caledonia 

been  as  follows : 


1913 
1914 
1915. 
1916 
1917 
1918 
1919 
1920 


The  reduced  export  of  ore  is  due  to  the  development 
of   local   smelting   plants,   which   will    soon   absorb   the 
whole  production.     In   recent  years   France   has    fc 
practically  all  the  ore  and  the  United  States  most  od 
matte. 


Meiri 

,'r. 

Main 

94.154 

48,576 

30,679 

■ 

32.01(1 

15,612 

1,813 

3.246 

Bureau  of  Mines  Studying  Purification 
Of  Copper-Sulphate  Solutions 

At  the  Pacific  Experiment  Station  of  the  U.  S. 
Bureau  of  Mines,  at  Berkeley,  Cal.,  the  purification  of 
copper-sulphate  solutions  resulting  from  the  leaching 
of  low-grade  oxidized  copper  ores  is  being  studied.  The 
technical  and  economic  solution  of  this  problem  would 
make  possible  the  obtaining  of  high-grade  copper  by 
electrolysis  instead  of  the  low-grade  copper  product 
which  must  be  smelted  and  refined. 

The  experimental  work  done  has  been  chiefly  on  the 
precipitation  of  ferrous  and  ferric  iron  from  copper- 
sulphate  solutions  by  the  use  of  limestone.  Results  show 
that  the  ferric  iron  could  be  almost  completely  removed 
without  precipitating  copper,  and  possibly  the  ferrous 
iron  could  be  made  to  precipitate  also.  Further  work 
on  a  larger  scale  is  necessary  to  determine  whether  the 
process  is  commercially  feasible. 


Production  of  Lime  Decreased  in  1921 

About  2,531,000  short  tons  of  lime,  valued  at  $24,- 
536,000,  was  sold  in  the  United  States,  including  Hawaii 
and  Porto  Rico,  in  1921,  according  to  an  estimate  made 
by  the  U.  S.  Geological  Survey,  from  reports  made  by 
the  principal  producers.  This  quantity  is  less  than  that 
sold  in  any  year  since  the  Survey  has  collected  its  sta- 
tistics and  is  29  per  cent  less  than  that  sold  in  1920. 
The  average  value  per  ton  in  1921  is  estimated  at  $9.69. 
In  1920  it  was  $10.52,  and  in  1919  it  was  $8.84.  Of 
the  forty-two  states  and  territories  that  produced  lime 
in  1921,  five  increased  and  twenty-seven  decreased  their 
output  as  compared  with  1920.  The  five  states  that  in- 
creased their  outputs  in  1921  made  only  small  gains  and 
were  affected  by  local  or  special  conditions,  such  as  con- 
tracts made  late  in  1920. 

The  sales  of  hydrated  lime  in  the  United  States  in 
1921  were  estimated  at  737,000  short  tons,  a  decrease  of 
less  than  14  per  cent  as  compared  with  those  in  1920. 
whereas  the  sales  of  quicklime  (including  refractory 
lime  or  dead-burned  dolomite)  were  estimated  at  34  per 
cent  less  than  in  1920.  Of  the  thirty  states  that  re- 
ported an  output  of  hydrated  lime  in  1921,  only  seven 
showed  an  increase  in  production.  The  estimated  value 
of  the  hydrated  lime  sold  in  1921  was  $7,673,000,  an 
average  value  per  ton  of  $10.41.  The  average  value  per 
ton  in  1920  was  $10.89. 
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Detonators 

Compounds  of  Fulminate  and  Chlorate  Used  To  Increase  Efficiency — Methods  of 
Testing — Factors  Affecting  Completeness  of  Explosion 
Composition  Detonators 

By  Charles  S.  Hurter 

Written  for  Engineering  and  Mining  Journal 


IS  PRACTICE  the  detonation  of  high  explosives  is 
accomplished  by  means  of  an  intermediate  agent 
that  will  produce  a  violent  impulse  embodying  both 
shock  and  heat.  According  to  some  investigators,  the 
ideal  condition  would  be  to  have  a  detonator  of  a  special 
composition  for  each  kind  of  explosive,  as  within  cer- 
tain limits  some  seem  to  be  more  sensitive  to  the  heat 
factor  and  others  to  the  sharpness  of  the  shock.  This, 
however,  is  not  commercially  practicable,  and  the  aim  of 
the  manufacturers  has  been  to  make  an  all-round  satis- 
factory  detonator. 

Until  recently  fulminate  of  mercury  has  formed  the 
of  nearly  all  commercial  detonators,  and  at  pres- 
ent, in  most  of  them,  this  compound  is  the  main  ingre- 
dient. .Mixtures  of  fulminate  of  mercury  with  other 
compounds  are  made  with  the  object  of  increasing  its 
sensitiveness  to  ignition  and  also  for  increasing  the 
volume  and  temperature  of  the  gaseous  products,  to  give 
a  greater  effectiveness;  detonating  in  its  own  volume, 
as  it  does,  the  effect  of  straight  fulminate  is  too  local. 
The  compound  most  commonly  used  for  the  purpose 
noted  is  chlorate  of  potash. 

Compounds  of  Fulminate  and  Chlorate 

The  chemical  reaction  involving  fulminate  of  mer- 
cury and  chlorate  of  potash  for  complete  combustion  of 
their  products  may  be  expressed  according  to  the  fol- 
lowing equation: 

3  Hg  CJffi,  +  2K  CIO,  =  6  CO,  +  6N  + 
3  Hg  +2  KCl 
Molecular    weights    are   852.12   for   the    fulminate  and 
245.2  for  the  chlorate.     At  the  detonation  temperatures 
of  fulminate  of  mercury  the  oxides  of  mercury  cannot 
exist. 

According  to  this  reaction  852.12  parts  of  fulminate 
of  mercury  are  mixed  with  245.2  parts  by  weight  of 
chlorate  of  potash  to  bring  about  complete  combustion. 
This  proportion  can  be  expressed  approximately  as  78 
per  cent  of  fulminate  and  22  per  cent  of  chlorate.  The 
mixtures  used  in  detonators  have  varied  from  95  per 
cent  fulminate  of  mercury  and  5  per  cent  chlorate  of 
potash  to  80  per  cent  fulminate  and  20  per  cent  chlorate. 

According  to  tests  made  by  the  Bureau  of  Mines 
I  Technical  Paper  No.  125,  "The  Sand  Test  for  Deter- 
mining the  Strength  of  Detonators")  several  years  ago, 
the  80 — 20  mixture  creates  a  more  effective  detonating 
impulse  than  the  90 — 10,  the  95 — 5  mixture,  or  even 
straight  fulminate. 

Testing  Detonators 

In  regard  to  testing  detonators,  it  must  be  remem- 
bered that  their  efficiency  is  their  ability  to  detonate 
high  explosives.  Consequently,  the  only  true  and  re- 
liable tests  of  detonators  is  to  use  them  for  this  pur- 
pose and  observe  the  results.  As  a  general  rule,  blast- 
ing-cap manufacturers  make  up  a  special  insensitive 
explc-sive  for  this  purpose.  There  are  a  number  of  other 
tests  that  can  be  made  which  tell  more  of  the  condition 


of  the  detonator  involved  rather  than  afford  an  ac- 
curate comparison  between  different  kinds  or  makes. 
As  a  matter  of  fact,  the  detonators  can  be  varied  in 
shape  and  make-up  so  as  to  improve  the  results  ob- 
tained in  these  various  tests  without  increasing  their 
efficiency  when  it  comes  to  detonating  high  explosives, 
and  in  some  instances  the  modifications  may  even  re- 
duce their  ability  to  produce  the  most  perfect  detona- 
tion. 

The  Lead-Plate  Test 

One  of  the  simplest  is  the  lead-plate  test.  This  con- 
sists of  cutting  a  li  in.  square  from  10-lb.  sheet  lead 
(about  &  in.  thick)  and  centering  this  on  the  end  of  a 
short  piece  of  li-in.  iron  pipe  in  a  special  holder.  This 
holder  permits  the  placing  of  a  blasting  cap  so  that  the 
end  is  held  firmly  and  squarely  on  the  lead  plate.  Two 
results  are  noted  after  the  explosion  of  a  detonator,  one 
of  penetration  and  one  of  radiating  lines  on  the  plate 
called  "sunburst  effect."  This  test  is  an  indication  of 
the  comparative  condition  of  a  single  kind  or  make  of 
detonators. 

Any  method  of  concentrating  the  charge  will  in- 
crease the  penetration  effect.  An  increase  in  diameter 
of  the  copper  shell,  which  concentrates  the  charge  close 
to  the  plate,  results  in  a  much  better  penetration  effect, 
but,  as  will  be  shown  later,  this  same  concentration,  if 
carried  to  extremes,  lowers  the  efficiency  of  a  blasting 
cap  when  it  is  used  to  detonate  high  explosives. 

The  reduction  of  chlorate  of  potash 'in  the  detonator 
charge  results  in  a  more  concentrated  load,  due  to  the 
high  specific  gravity  of  fulminate  of  mercury,  with 
resulting  better  plate  tests  despite  the  fact  that  the 
80 — 20  mixture  is  considered  to  be  more  efficient  in  the 
detonation  of  high  explosives  than  the  90 — 10,  the 
95 — 5,  or  straight  fulminate.  Another  point  is  that  a  cap 
having  an  indented  end  gives  a  better  plate  test  than 
one  with  a  flat  end,  and,  further,  this  test  will  show 
poor  penetration  with  a  cap  whose  end  bulges  out  in  a 
convex  form.  On  the  other  hand,  when  tested  with 
explosives,  the  shape  of  the  capsule  end  is  shown  to 
have  no  effect  on  the  results. 

The  Sand  Test 

The  simple  test  of  the  Bureau  of  Mines  consists  of 
(Technical  Paper  No.  125,  "The  Sand  Test  for  Deter- 
mining the  Strength  of  Detonators")  measuring  the 
shattering  effect  of  detonators  in  quartz  sand.  One 
hundred  grams  of  sand  screened  through  a  20-mesh 
and  caught  on  a  40-mesh  sieve  are  placed  in  a  special 
container.  The  test  consists  of  exploding  the  detonator 
in  the  center  of  this  mass  and  then  determining  the 
shattering  effect  on  the  sand.  In  this  test  a  long 
detonator  with  a  smaller  diameter  will  give  a  better 
test  than  the  concentrated  charge  of  one  having  a  large 
diameter,  on  account  of  a  greater  amount  of  sand  in 
close  proximity  to  the  explosive  charge. 

Another  test  is  that  of  the  Trauzl  block.  A  hole  is 
bored    partly    through   a    lead    block    of   given    weight. 
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The  diameter  of  this  hole  is  just  large  enough  to  admit 
a  blasting  cap.  Then  after  exploding  the  cap  the  vol- 
ume of  the  resulting  cavity  in  the  lead  block  is  meas- 
ured, the  size  being  indicative  of  the  strength  of  the 
detonator  tested.  Still  another  is  to  explode  a  cap  on 
a  plunger  in  a  special  apparatus,  under  certain  stand- 
ard conditions.  This  plunger  acts  on  a  thin  sheet  of 
copper,  and  the  capacity  of  the  resulting  "dish"  is  taken 
as  indicative  of  the  strength  of  the  detonator. 

Completeness  of  Explosion  Depends  on  Amount 
of  Explosive  Set  Off  at  Start 

The  completeness  of  the  explosion  and  the  distance  it 
travels  through  the  charge  depends  on  the  amount  of 
explosive  actually  set  off  at  the  start  by  the  detonator. 
This  is  governed  by  two  facts,  the  size  of  the  deto- 
nator charge  and  its  distribution.  The  first  is  self- 
explanatory.  By  using  a  small-diameter  detonator 
which  extends  the  charge,  the  amount  of  explosive 
acted  upon  by  the  detonator  is  increased  and  the  con- 
sequent detonation  wave  started  off  with  greater  in- 
tensity. Another  point  is  that  no  explosive  attains  its 
maximum  rate  of  detonation  or  violence  instantly  in 
the  first  layers  affected. 

Even  fulminate  of  mercury  does  not  start  its  deto- 
nation at  full  speed.  This,  however,  is  attained  ouickly 
after  the  detonation  is  started.  Consequently,  in  the 
smaller-diameter  detonators,  a  larger  percentage  of  the 
fulminate  charge  is  exerting  its  maximum  possible 
effect,  owing  to  its  being  extended  over  a  greater 
length,  which  gives  it  a  chance  to  attain  its  maximum 
violence  of  detonation,  which  is  not  the  condition  with 
the  larger-diameter  blasting  cap  containing  the  same 
charge. 

It  is  true  that  fulminate  of  mercury  attains  its  full 
velocity  more  quickly  in  a  large-diameter  capsule,  but 
with  an  explosive  so  sensitive  this  point  is  negligible 
when  compared  with  the  better  results  obtained  from 
the  explosive  detonated  by  having  a  larger  amount  of 
this  explosive  brought  under  the  direct  influence  of  the 
fulminate.  Also,  it  is  possible  with  fulminate  of  mer- 
cury, as  with  all  the  other  high  explosives,  to  reduce 
the  diameter  of  the  charge  to  a  point  where  the  deto- 
nation wave  cannot  pass  through  it.  The  necessary 
diameter  for  good  fuse  limits  the  manufacturer  to  a 
minimum  inside  diameter  of  0.221  in.  for  blasting  caps. 
The  making  and  placing  of  a  substantial  plug  in  elec- 
tric blasting  caps  necessitates  a  minimum  inside  diam- 
eter at  0.260  in. 

Effectiveness  of  Composition  Detonators 
The  subject  of  the  effectiveness  of  composition  deto- 
nators, referred  to  in  some  of  the  Bureau  of  Mines 
reports  as  reinforced  detonators,  is  therefore  of  perti- 
nent interest.  It  has  been  shown  beyond  question  by 
the  Bureau  of  Mines  and  other  investigators  that  cer- 
tain nitro-substitution  compounds  and  nitrated  carbo- 
hydrates, such  as  nitrovene,  tetryl,  tetranitroanilin.  and 
nitromannite,  each  with  a  small  quantity  of  fulminate- 
chlorate  mixture  as  a  primer,  make,  if  anything,  more 
efficient  detonators  than  fulminate  and  chlorate  alone. 
The  compounds  named  must  be  kept  in  close  confinement 
if  they  are  to  exert  their  full  explosive  force,  and  to 
obtain  this  the  small  amount  of  fulminate  used  as  a 
primer  is  placed  in  an  interior  cooper  capsule  which  is 
seated  firmly  on  the  charge.  In  fact,  good  confinement 
is  necessary  for  detonator  charges  as  well  as  for  all 
"ther  explosives. 


Some  blasting  caps  that  have  appeared  on  the  market 
will  not  detonate   unless   rightly   crimped  on   the 
Even  the  straight  fulminate-chlorate  cape  give  a  I 
test  and    improved   detonation    results    when    they    are 
tightly   fastened   on    the    fuse   than    when   only    partly 
crimped  or  held  loosely  in  place.     The  lighter  apecifi< 
gravity  of  these  compounds  results  in  a  m<>re  bulky  and 
extended  charge  in  the  shell,  with  a  greater  amount  of 
explosive  upon  which   a  direct  action   is  exerted   as   a 
result,     Thus  the  detonation  wave  in  the  main  explo- 
sive charge  is  started  off  with  a  greater  intensity 
a  better  explosive  action,  and  more  satisfactory  re 
are  obtained.     This  type  of  detonator  is  being  received 
with  favor,  and  with  later  perfections  that  will  prob- 
ably be  evolved  may  largely   if  not  completely  replace 
the  present-day  fulminate-chlorate  blasting  caps. 

The  subject  of  the  care  of  blasting  caps  and  precau- 
tions to  be  taken  in  using  them  is  so  well  covered  in  the 
explosives  companies'  catalogs  and  other  literature  that 
I  have  not  considered  it  necessary  to  repeat  them  in 
this  article. 


Mining  in  Arkansas  in  1921 
By  Tom  Shiras 

Written  for  Engineering  and  Mining  Journal 

Mining  in  Arkansas  was  hit  hard  in  1921,  the  pro- 
duction being  less  than  in  any  other  year  in  the  last 
decade.  The  price  of  zinc  ore  was  so  low  as  to  pro- 
hibit operations,  and  not  a  mill  in  the  north  Arkansas 
field  turned  a  wheel.  Two  carloads  of  hand-cobbed 
silicate,  produced  by  the  Odum  mine,  in  the  Zinc  camp, 
was  the  only  production  reported.  There  was  more  ore 
developed  in  the  ground  at  the  mines  when  the  price 
broke  than  at  any  other  time  in  the  history  of  the  field. 
This  ore  will  not  be  mined,  however,  at  a  price  less  than 
$35  a  ton,  the  minimum  at  which  a  reasonable  profit  can 
be  made.  There  was  no  prospecting  or  new  development 
work  in  progress  during  1921. 

In  the  Batesville  manganese  field,  in  Independence 
County,  some  work  was  done  during  the  year,  but  2,000 
tons  will  easily  cover  the  tonnage  shipped.  A  number 
of  operators  expect  to  conduct  operations  in  1922,  how- 
ever. In  a  recent  interview  with  Colonel  Allan,  of 
Chicago,  consulting  engineer  for  the  American  Man- 
ganese Co.,  a  Chicago  concern,  which  during  the  last 
few  years  has  acquired  a  considerable  acreage  and  some 
of  the  best  properties  in  the  field,  he  states  that  uni- 
formity in  both  production  and  grade  would  alleviate  a 
great  many  of  the  troubles  of  the  operators  in  the  field. 
In  making  contracts  with  furnaces  the  operators  should 
be  able  to  furnish  a  certain  tonnage  and  a  certain 
quality.  If  shipments  are  irregular  and  there  is  a  con- 
stant change  in  the  quality  of  the  ore  the  operator  is 
soon  put  out  of  the  market.  These  objections  can  be 
easily  overcome  by  employing  a  chemist  and  by  properly 
sorting  and  grading  the  ore  before  any  attempt  is  made 
to  treat  or  market  it. 

Interest  centered  in  oil  in  Arkansas  during  1921. 
The  Eldorado  field  came  in  January,  1921.  and  the  state 
went  wild.  Wildcatting  all  over  the  state  became  a 
popular  investment  with  those  who  take  long  shots. 
There  was  hardly  a  county  in  the  state  that  could  not 
show  a  project  of  this  nature,  after  the  middle  of  the 
year.  None  of  these  wildcat  projects  has  brought  in 
another  field.  However,  the  final  result  of  these  tests 
cannot  be  determined  yet,  because  many  of  them  have 
not  been  completed. 
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Crushing-Surface  Diagrams  and  Rittinger's  Law 

Discussion  of  Various  Experimental  Work  Which  Tends  To  Disprove 
The  Theories  of  Kick  and  Stadler  —  A  Thorough  Understanding  of 
Fundamental  Laws  Held  an  Aid  to  Economical  Crushing  and  Grinding 

By. Arthur  0.  Gates 

Written  tor  Engineering  <i»<l  Wining  Journal 


I  OFFERED  some  thoughts  on  crushing  a  few  years 
.1  took  part  in  some  discussions  which  at 
times  perhaps  became  rather  exciting  and  acrimoni- 
ous even  if  they  were  not  interesting.  Perhaps  my  coin- 
f  expressions  like  "mesh-tons"  and  "crushing- 
surface"  were  accountable.  But  mesh-tons  appears  to 
have  stuck,  for  a  number  of  writers  use  this  and 
similar  expressions  in  referring  to  the  work  done  in 
crushing;  and  others  are  using  the  Crushing-Surface 
diagram  in  analyzing  milling  operations. 

Some  will  recall  a  little  controversy  over  the  laws  of 
crushing:  the  power  proportional  to  volume  reduction 
theory  of  Kick  and  advocated  by  Stadler,  and  the  power 
proportional  to  surface  produced,  called  the  law  of  Rit- 
tinger.  in  Richards'  "Ore  Dressing."  The  war  raged 
pretty  strong  in  South  Africa,  where  it  was  the  subject 
of  presidential  addresses,  and  in  Australia.  The  South 
Africans,  backed  by  the  British,  were  in  support  of 
Kick,  and  the  Australians  seemed  more  interested  in 
Rittinger.  And  then,  of  course,  Americans  had  to  butt 
into  it.  And  it  was  largely  a  fight  of  theory,  supported 
by  experiments  made  about  the  time  Noah  was  a  pup, 
and  quotations  from  the  ancients. 

Re-establishing  Rittinger's  Law 
1  certainly  would  not  have  broken  into  the  controversy 
had  I  not  taken  an  inventive  streak  and  found  that  the 
Rittinger  law  could  be  made  use  of  in  such  a  simple 
manner  and  graphically  to  show  so  many  things  which 
take  place  in  crushing.  When  one  adds  a  long  column 
of  figures  and  the  result  comes  out  in  round  numbers,  it 
is  well  to  go  back  over  them  and  find  out  where  the  mis- 
take occurs ;  it  always  is  there.  And  so  in  the  midst  of  a 
great  work  in  determining  all  (I  hoped)  the  resistances 
to  crushing  of  all  the  rocks,  came  rumors  of  somebody 
in  South  Africa  or  elsewhere  who  had  upset  Rittinger's 
law— and  all  my  work  was  gone  to  smash.  And  so  it 
was  necessary  to  look  into  the  laws  of  crushing  and  get 
to  the  bottom  of  them.  The  bottom  was  not  reached, 
but  enough  data  had  been  obtained  experimentally  to 
give  assurance  that  the  Crushing-Surface  diagram  was 
on  a  fairly  sound  basis. 

Certain  of  the  theoretical  proof  which  was  offered 
for  Rittinger's  law  in  my  original  paper,  "The  Crushing- 
Surface  Diagram,"  published  in  Engineering  and  Min- 
ing Journal,  May  24,  1913,  was  criticised  as  based  upon 
a  confusion  of  work  and  force.  I  admit  it — the  original 
draft  of  the  paper  had  the  error  there — but  before  it  was 
submitted  it  was  discovered,  and  for  several  days  the 
bubble  was  burst,  the  boom  had  gone  flat,  and  all  the 
beautiful  theory  and  that  diagram  were  useless,  and 
my  time  had  been  wasted. 

Whether  Rittinger  confused  the  two,  work  and  force, 
is  not  to  be  determined  from  Richards'  "Ore  Dressing," 
but  I  saved  the  Crushing-Surface  diagram  by  making 
a  statement  that  the  distance  through  which  adjacent 
particles  must  slip  to  make  a  break  is  the  same  regard- 


less of  the  size  of  the  rock  of  which  they  are  constitu- 
ents. One  can  see  this  when  one  thinks  in  terms  of 
molecules,  but  when  one  thinks  of  the  big  pieces  of 
rock  in  testing  machines,  and  stress-strain  curves,  and 
elastic  limits,  the  point  is  missed  that  it  is  breaks  that 
are  being  considered.  And  then  there  was  balm  for  the 
soul  in  an  extract  from  an  old  American  Machinist  which 
J.  D.  Hoffman  had  put  into  his  notes  on  Machine  Design, 
to  the  effect  that  in  punching  steel  plates  the  depth  of 
penetrability  varied  not  directly  with  the  thickness  of 
the  plate,  but  that  the  punch  had  to  go  almost  the  same 
amount  in  each  case  before  the  punching  freed  itself; 
it  was  not  a  clean  proof,  but  it  was  evidence,  and  there 
were  experimental  data. 

Experimental  Proof  Offered  by  Bell 

With  all  this  controversy  on  the  laws  of  crushing,  I 
was  the  only  one  to  offer  experimental  proof,  until  the 
work  of  Prof.  B.  W.  Bell  and  his  associates  at  McGill 
was  published  in  1916  or  1917."  This  proof  was  more  or 
less  negative,  however,  because  in  the  use  of  the  Rit- 
tinger law  there  is  all  that  surface  between  200  mesh 
and  100,000,000  mesh  (which  is  somewhere  near  the 
molecule)  unmeasured,  whereas  Stadler,  with  his  energy 
units  and  ordinal  numbers,  had  only  those  between 
about  17  and  56  (corresponding  to  100,000,000  mesh) 
to  worry  about.  (These  are  based  on  Taggart's  scheme 
for  the  use  of  Tyler  standard  screens;  Stadler's  would 
have  been  about  26  and  90).  And  he  had  an  increas- 
ing quantity  of  power  applied  per  energy  unit  as  he 
went  from  fine  to  coarse;  it  should  have  been  the  same. 
My  data  were  not  as  entirely  convincing  as  to  the  cor- 
rectness of  Rittinger's  law  as  they  were  to  the  error  of 
Kick's.  But  the  results  at  McGill  left  no  room  for 
doubt ;  the  check  on  the  error  of  Kick  was  complete,  and 
there  was  a  much  better  proof  of  the  correctness  of  the 
Rittinger  law.  The  McGill  tests  must  have  taken  fully 
one  hundred  times  the  expense  and  effort  that  was 
attached  to  mine. 

At  one  period  I  had  corresponded  with  Dr.  Porter, 
of  McGill,  with  regard  to  his  methods  in  the  use  of 
the  testing  machine,  and  had  begged  him,  with  tears  in 
my  Corona,  to  take  back  some  statements  of  a  pre- 
liminary nature  which  had  come  out  from  McGill  to 
the  effect  that  Kick's  law  was  apparently  correct.  There 
was  some  rejoicing  in  the  winter  of  1917  when  the 
prodigal  returned  to  the  fold. 

Colleges  Neglecting  Their  Opportunities 

What  irritates  me  in  this  whole  controversy  on  the 
laws  of  crushing  is  the  attitude  of  the  majority  of  our 
mining-college  faculties  toward  the  subject.  They  seem 
dead  on  their  feet,  content  to  take  a  neutral  attitude, 
explain  both  laws,  say  east  is  west,  or  north  or  south, 
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and  "let  them  row  it  out." 
The  thing  is  so  easy  to  prove. 
Luther  Lennox  showed  one  way 
different  from  mine,  or  from 
the  Met; ill  way.  in  which  he 
runs  a  ball  mill  with  a  known 
charge  of  ore  and  known 
weight  of  balls  for  definite 
times,  and  in  which  time  is 
the  only  power  variable,  and 
therefore  is  a  relative  meas- 
ure of  the  work.1  All  that  is 
needed  is  a  small  ball  mil!. 
Into  it  place  about  200  grams 
of  ore,  run  it  for  one  minute, 
screen  size  and  return  for 
another  minute,  screen  size 
and  return  for  another  min- 
ute, and  so  on  until  too 
fine  for  further  grinding. 
Plot  all  on  one  Crushing-Sur- 
face diagram,  figure  up  Stad- 
ler's  energy  units,  as  well  as 
mesh-grams,  and  then  plot 
both ;  estimate  average  size 
against  time,  and  see  if  the 
thing  is  not  conclusive.  Every 
student  could  make  a  test  of 

this  kind  and  get  it  out  in  two  periods,  and  then  he  would 
know.     Only   it   should   be  tried   by   the   "Prof."    first. 

Approximately  50  per  cent  of  the  cost  of  milling  is 
charged  against  crushing.  Can  we  know  too  much  about 
it?  Not  only  do  the  college  professors  seem  content  to 
let  the  matter  of  the  laws  of  crushing  settle  themselves, 
but  writers  of  textbooks  (I  refer  particularly  to  the 
handy  and  valuable  "Handbook  of  Ore  Dressing"  by 
A.  W.  Allen)  prefer  to  straddle  the  subject,  rather  than 
make  any  decisions  based  upon  the  evidence  presented. 
I  do  not  see  where  the  milling  operators  get  anything 
from  such  neutral  attitudes,  for  one  certainly  goes  to 
textbooks  for  decisions  rather  than  for  indecisions. 

Allen  records  both  supposed  laws,  with  examples  for 
their  application,  and  in  the  middle  states  that  "Rit- 
tinger's  law  was  disproved  by  Van  Reytt  as  the  result 
of  actual  demonstration.  The  tests  showed  that  the 
ratio  of  actual  work  done  to  increased  surface  is  fairly 
constant  with  coarse  sizes,  but  with  fine  sizes  the  in- 
crease of  surface  is  much  more  rapid  than  the  work 
required  to  produce  it."  I  have  attempted  at  various 
times  to  study  the  Van  Reytt  tests  as  given  in  Rich- 
ards' "Ore  Dressing,"  and  the  best  that  I  can  make  out 
of  them  is  that  the  conclusions  which  Allen  and  Rich- 
ards quote  are  based  upon  feed  conditions  rather  than 
product  conditions.  I  make  out  that  Van  Reytt  intended 
to  convey  the  impression  that  if  the  feed  is  coarse  the 
surface  in  the  resulting  product  is  proportional  to  the 
power  expended  upon  its  production,  but  if  the  feed  is 
fine  it  does  not  take  nearly  so  much  power  to  produce 
the  same  amount  of  surface. 

Van  Reytt  and  McGill  Results  Do  Not  Check 

This  does  not  check  with  other  test  data  available, 
particularly  the  McGill  tests,  which  were  more  elabo- 
rately done  than  Van  Reytt's.  The  McGill  experimenters' 
work  showed  that  the  more  efficient  of  their  tests  with 
rolls  gave  practically  the  same  amount  of  surface  per 
effective  horsepower  with  feeds  of  the  following  diam- 
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eters  in  inches:  0.50,  0.29,  0.18.  and  0.11.  With  the 
same  rolls  crushing  a  feed  of  0.07  in.,  the  surface  pro- 
duced is  recorded  as  about  20  per  cent  less  per  effective 
horsepower  than  for  the  coarser  sizes;  Van  Reytt  had 
it  just  the  opposite. 

Professor  Bell,  of  McGill,  goes  into  the  subject  of  the 
relation  of  the  power  applied  to  rolls  to  the  tonnage, 
and  it  probably  could  be  discovered  in  Van  Reytt's 
experiments,  if  all  the  data  were  available,  that  prac- 
tically all  the  power  used  on  the  roll  tests  was  friction 
load,  additional  power  being  consumed  with  the  larger 
pieces  owing  to  greater  friction  in  the  bearings  of  the 
rolls  caused  by  the  excessive  bearing  pressures. 

In  my  Purdue  tests  it  was  likewise  shown*  that  it 
takes  apparently  more  energy  to  produce  a  unit  of  fine 
surface  than  one  of  coarse,  and  it  is  explained  that  the 
minus-200  mesh  is  largely  responsible  for  the  surface 
unaccounted  for. 

Luther  Lennox,  in  his  article  "The  Crushing  Resist- 
ance of  Various  Ores,"*  makes  use  of  the  Crushing- 
Surface  diagram,  and  that  full  credit  for  energy  spent 
in  fine  crushing  be  given,  carries  his  calculations  for 
surface  out  in  the  minus-200  mesh  sizes,  and  gets  fairly 
good  checks  on  surface  produced  per  unit  of  crushing 
energy  when  he  carries  his  curves  of  sized  products  out 
to  1,670  and  to  2,500  theoretical  mesh  (reciprocal  of 
diameter).  Crushed  products  of  two  degrees  of  fine- 
ness are  compared  upon  this  basis. 

Van  Reytt's  experiments  and  conclusions  should  be 
considered  upon  their  merits,  along  with  those  of  the 
others  who  have  published  results  of  experimental  tests 
which  apply  to  the  distribution  of  work  in  crushing. 

There  are  plenty  of  evidences  in  mill  operations, 
especially  in  view  of  the  fact  that  the  types  of  crush- 
ing machines  used  have  friction  elements  which  are 
not  influenced  by  crushing  pressures  as  in  rolls,  that 
energy  proportional  to  the  mesh  produced  is  essential 
for  a  given  tonnage  of  ore. 
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The  results  of  recent  tests  are  reproduced  here  which 
have  some  interesting  points  and  which  may  be  used  as 
if  the  additional  bits  of  evidence  against  the  volume 
reduction  theory  o(  Kick  and  Stadler.  The  tests  were 
made  somewhat  as  suggested  by  Luther  Lennox  in 
the  paper  already  mentioned.  A  definite  charge  of  ore 
(in  this  instance  200  grams')  was  placed  in  an  8-in. 
ball  mill  and  crushed  by  rotation  of  the  mill.  The 
numbers  on  the  lines  designate  the  number  of  minutes 
the  test  was  run.  In  each  test  the  200  grams  of  feed 
minus-2  mesh  and  plus-8  mesh  was  run  for  the  time 
specified,  but.  for  purposes  <n  checking,  the  products 
which  had  been  run  two  minutes  and  four  minutes  were 
each  run  an  additional  four  minutes,  giving  a  total  of 
six  and  eight  minutes'  run.  which  were  averaged  with 
the  previous  runs  of  those  times. 

In  this  work  only  one  element  of  the  energy  applied 
was  variable:  time.  It  follows  readily  that  energy 
applied  to  the  work  of  crushing  varies  as  the  time. 

It  was  not  difficult  for  me  to  tell  almost  at  a  glance 
that  these  data  were  unfavorable  to  the  so-called  Kick's 
and  so  calculations  were  made  just  to  determine  the 
production  of  the  so-called  energy  units,  using  the 
ordinal  numbers  for  Tyler  standard  screens  as  pro- 
posed by  Taggart.5  with  the  exception  that  20  is  used 
for  the  minus-200  mesh,  which  is  probably  a  little  fairer 
than  the  18  or  19  they  seem  to  allow.  The  following 
table  practically  tells  the  whole  story. 

TABLE    I— RELATIVE    ENERGY    UNITS    PER    UNIT    WEIGHT 


Total 

Per  Minute. 

Per  Minute. 

Linutta 

Total 

Leas  Feed 

Total  Period 

Last  Period 

0(Feed) 

900 

1 

1,847 

947 

947 

947' 

2 

2,092 

1,192 

596 

245 

31 

2.548 

1.648 

495 

340 

4 

2,753 

1.853 

463 

308 

6 

3.009 

2,109 

351 

128 

8 

3.472 

2.572 

321 

231 

12 

3.742 

2.841 

237 

67* 

20 

3,930 

3.030 

152 

261 

Perhaps  it  is  not  fair  to  take  into  account  the  twenty- 
minute  run  in  which  nearly  everything  was  "slimed," 
but  if  Kick's  law  were  correct,  all  the  figures  in  the 
last  two  columns  should  be  approximately  the  same! 
So  much  for  Kick;  there  are  so  many  interesting  things 
in  this  diagram  that  he  can  be  dropped  at  this  point. 

Certain  probable  laws  of  crushing  in  mixed  masses 
may  be  gathered  from  this  diagram  or  in  connection 
with  it: 

(a) — Each  piece  of  rock  broken  by  a  single  blow  be- 
comes a  number  of  pieces  varying  in  size  between  about 
half  the  original  size  and  an  extremely  fine  size  which 
may  be  considered  to  have  been  produced  by  the  rub- 
bing together  of  the  fracture  faces.  It  is  probable  that 
the  result  of  plotting  the  screen  analysis  of  such  a 
break  would  appear  on  the  Crushing-Surface  diagram 
as  a  hyperbola.  The  abrupt  change  in  character  of  the 
curve  of  feed  (F  on  diagram)  after  one  minute  in  the 
mill,  and  the  considerable  amount  of  minus-200  mesh 
shown,  indicates  Curve  1  to  be  the  summation  of  a  lot 
of  these  hyperbolas. 

(b) — In  crushing  mixed  feeds,  the  character  of  the 
screen  analysis  of  the  product  follows  that  of  the  feed. 
Note  how  the  changes  in  the  curves  follow  one  another. 

<r) — In  any  crushing  operation  on  mixed  feeds,  the 
fines  surrounding  a  coarse  particle  will  be  more  easily 
reduced  by  the  blow  than  the  coarse  particle,  up  to  the 
point  where  the  total  resistance  to  crushing  of  the  com- 
bined   smaller    particles    exceeds    that    of    the    coarse 


particle;  the  weaker  fail  first.  Note  how  increasingly 
difficult  it  is  to  break  the  coarse  pieces  as  the  material 
is  ground  longer  and  with  finer  surrounding  product; 
note  that  the  presence  of  a  slow-grinding  oversize  did 
not  appear  until  the  mill  had  been  run  at  least  three 
minutes;  the  flattening  of  the  34  curve  between  the  14 
and  48  mesh  indicating  the  retarding  of  action  on  the 
coarse,  more  clearly  shown  in  the  four-,  six-,  eight- 
twelve,-  and  twenty-minute  curves.  It  is  probable  that 
the  feed  (minus-2  plus-8)  was  too  coarse  for  the  mill, 
which  was  8  in.  diameter  with  1-in.  balls.  Certain  other 
tests  on  finer  feeds  practically  eliminated  the  reverse 
curve. 

(&) — In  any  crushing  operation  on  mixed  feeds,  a 
greater  amount  of  coarse  pieces  will  be  broken  down  in 
the  first  period  of  time  than  in  any  subsequent  period 
of  time;  a  greater  amount  of  any  size  of  the  product 
will  be  produced  during  the  first  period  than  in  any  sub- 
sequent period.  From  the  curves  the  following  capaci- 
ties through  the  sizes  specified  are  obtained  in  one 
minute,  for  each  of  the  periods  from  the  start  of 
crushing: 

14  mesh— 80,  27,  26,  8,  94,  34,  i 

48  mesh— 40,  30,  28,  124,  134,  4,  1 
200  mesh— 18,  14,  15,  10,  15,  10,  5 
(e) — In  any  crushing  operation,,  there  will  be  an 
increasingly  greater  amount  of  energy  expended  upon 
the  finer  and  probably  finished  product  as  the  period  of 
crushing  is  increased.  It  may  be  recalled  that  in  a  pre- 
ceding paragraph  in  this  article,  when  it  was  shown  how 
absurd  the  theory  of  Kick  was  made  by  these  tests,  I 
did  not  follow  right  up  with  another  clean-cut  proof 
for  the  Rittinger  law.  Before  looking  at  Table  II 
please  notice  the  way  the  curves  of  screen  size  extend 
out  into  the  vague  and  unknown  minus-200  mesh  sizes, 
and  consider  which  of  these  areas  would  be  proportion- 
ately increased  by  such  extension  and  which  propor- 
tionately decreased.  The  use  of  the  last  two  columns 
in  Table  II  will  be  described  later;  they  are  largely 
speculative,  and  can  be  considered  only  as  suggestive 
at  this  time. 

TABLE   II— SURFACE    IN    MESH-GRAMS   IN    200  GRAMS    PLUS    345 
RECIPROCAL 
1  —    Per  Minute,  Per  Minute,         Per  Minute,  Per  .Minute, 

Minutes     '  |  Total  Period  Last  Period        Above  45  Deg.       Above  20  Deg. 

1  11,000  11.000  3,125  4,875 

2  9,375  7,650  2,875  4,250 
4  8325  7,275  3,412  5,500 
6  6,950  4,200  2,900  5,150 
g  5,250  5,400  2,960  5,655 

12  5,200  2,500  2,500  5,300 
21  3,375  990  

The  reader  will  surely  agree  that  to  consider  simply 
the  areas  within  the  diagram  as  drawn  as  representing 
the  relative  work  of  crushing  would  be  unreasonable, 
and  that  considerable  allowance  must  be  made  for  the 
surface  to  the  right  of  the  diagram,  especially  for  the 
finest  crushed  portion.  My  first  method  was  to  plot 
on  logarithmic  paper  (see  Engineering  and  Mining 
Journal,  April  18,  1914,  page  797),  and  calculate  from 
the  plotted  straight  line  down  to  something  like  1  per 
cent,  the  mesh-grams  and  curves  within  the  extended 
area.  Luther  Lennox's  method,  in  which  he  estimates 
the  shape  of  the  curve  out  to  1,600  or  2,500  mesh,  and 
assumes  that  the  crushed-product  surface  beyond  this 
point  is  equal  to  the  surface  in  the  feed  between  this 
point  and  200  mesh,  is  another  way.  He  does  not  claim 
this  to  be  a  scientifically  correct  allowance,  but  it  is 
so  much  better  than  lumping  all  the  minus-200  mesh, 
as  nearly  all  others  have  done,  that  I  am  not  disposed  to 
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criticize  it  until  I  am  sure  th:it  1  have  lomething  better 
to  offer. 

In  any  event,  to  get  agreement  among  the  mesh-tons 
produced  per  unit  of  work  in  a  given  time,  one  must 
go  well  out  into  the  minus-200  mesh  sizes.  The  last  two 
columns  of  Table  II  are  simply  the  results  of  an  attempt 
to  get  agreement  in  mesh-grams  per  minute  (or  per 
housepower-hour)  when  crushing  to  different  screen 
analyses,  without  extended  calculation  and  from  known 
values.  The  areas  between  the  diagonal  lines  at  45  deg. 
(and  at  20  deg.  also),  and  the  curves  to  the  left  of  this 
line,  are  the  basis  of  the  last  two  columns.  There  were 
not  enough  data  to  plat  the  twenty-minute  curve  and 
get  anything  like  reasonable  results,  so  it  is  omitted. 
It  probably  would  be  as  well,  in  using  lines  of  this 
character  on  the  Crushing-Surface  diagram,  to  keep 
within  the  lower  two-thirds  of  the  diagram;  above  that 
point  all  the  irregularities  due  to  feed  and  other  causes 
appear  to  occur.  There  is  sufficient  agreement  in  the 
last  column,  for  the  20  deg.  cut,  to  suggest  a  possible 
solution ;  however,  more  work  must  be  done  before  it 
can  be  accepted. 

if  i — The  product  formed  in  any  crushing  operation, 
beyond  the  point  where  irregular  sizes  of  feed  appear, 
will  plot  on  the  Crushing-Surface  diagram  in  the  form 
of  a  hyperbola  with  its  origin  at  or  near  to  the  origin 
of  co-ordinates  in  the  diagram.  These  curves  are  of  the 
form  XY"  =  constant,  where  X  =  tons,  grams,  per 
cents,  or  other  factors ;  Y  =  reciprocal  of  diameter ;  and 
n  =  11  to  2,  in  this  example. 

The  truth  of  the  hyperbolic  form  may  be  found  by 
plotting  upon  double  logarithmic  paper,  in  which  pro- 
cedure the  hyperbola  appears  as  a  straight  line.  A  large 
number  of  screen  analyses  have  been  tested  in  this 
manner;  one  of  the  prettiest  of  these  can  be  made  with 
the  data  from  Luther  Wagoner's  experiments  described 
on  page  309  of  Volume  1  of  Richards'  "Ore  Dressing" 
(first  edition).  In  the  test  with  the  Tustin  mill  on 
hard  quartz,  all  points  plotted  on  double  logarithmic 
paper  lie  almost  exactly  on  a  straight  line,  n  having  a 
value  of  1,  exactly,  in  the  above  formula.  On  the  talcose 
slate,  however,  the  value  of  n  is  about  3,  but  still  all 
points  are  in  a  straight  line. 

It  might  be  mentioned  in  passing  that  the  Tustin  mill, 
to  which  reference  is  above  made,  is  a  free-discharge 
type  of  mill  in  which  the  fines  have  a  chance  to  get  out 
of  the  crushing  zone  as  soon  as  produced.  Is  there  any 
significance  in  the  true  hyperbola  which  results? 

Here  is  another  interesting  thing  about  Luther  Wag- 
oner's experiments:  when  he  crushed  the  hard  quartz 
in  a  stamp  mill,  his  screen  analysis  shows  a  straight 
line  for  the  last  four  points,  with  a  value  of  n  =  2;  and 
when  he  crushed  the  talcose  slate  in  the  stamps,  the 
value  of  n  became  about  6.  One  could  speculate  nicely 
from  this  that  n  is  made  up  of  two  factors,  one  of  which 
is  about  2  for  the  ratio  of  the  mills,  and  the  other  is 
about  3  for  the  ratio  of  the  ores.  It  looks  as  though 
there  is  some  significance  to  these  things ;  some  future 
generation  may  find  it  worth  while  to  tell  us. 

Increased  Grain  Resistance 

Increased  crushing  resistance  at  certain  grain  sizes 
is  given  as  a  reason  why  circulating  loads  build  up  in  a 
closed-circuit  ball-  or  pebble-mill  unit.  If  there  was 
such  an  increased  resistance  and  a  concentration  of 
harder  grains  in  the  classifier  circuit,  there  should  be 
evidence  of  it  in  the  discharge  line  of  the  Crushing- 


Surface  diagram.    The  waves  and  departures  from  the 

regular  form  of  a  hyperbola  would  be  evidence  of  it. 
Luther  Lennox,  in  the  paper  already  quoted,  giv< 
number  of  Crushing-Surface  diagrams,  lie  calls  the 
particular  one  I  have  reference  to  "plotted  according  to 
the  Tyler  direct  cumulative  diagram  method  in  Figs. 
7,  8,  9,  10." 

This  is  not  the  Tyler  method;  tin  are  true  Crush- 
ing-Surface diagrams.  The  Tyler  method  had  the  sizes 
backward  and  was  strictly  qualitative.  These  diagran 
have  the  regular  shape,  and  there  is  no  evidence  of  any 
peculiar  hardness  in  any  of  them  except  two,  those  of 
the  Alaska  Gold  Mines  Co.,  and  for  the  ore  designated 
"Morenci,  Phelps  Dodge,"  both  of  which  have  marked 
waves  in  the  product  or  discharge  lines  between  65  and 
150  mesh.  These  waves  might  be  due  to  change  in 
character  of  grain  size,  and  it  is  possible  to  predict  that 
it  would  take  more  power  per  mesh-ton  to  reduce  these 
ores  below  65  mesh  than  above  it.  But  in  the  milling 
of  the  rest  of  the  ores  it  would  hardly  seem  correct  to 
charge  a  slowing  down  of  the  crushing  effect  to  in- 
creased resistance  at  certain  grain  sizes;  better  charge 
it  to  the  retarding  effect  of  a  lot  of  fines  returned  by 
the  overloaded  classifier. 

Crushing  in  Closed  Circuit,  or  Series 

The  relative  merits  of  crushing  in  closed  circuit  with 
a  classifier,  and  open,  series  crushing  have  now  to  be 
considered.  The  closed  circuit  is  the  rule,  and  series 
crushing  is  resorted  to  only  when  it  is  impossible  to  get 
results  in  any  other  way.  Most  of  the  data  available 
for  analysis  are  too  meager  to  make  possible  proper 
comparisons;  either  the  screen  analysis  of  the  mill 
product  is  lacking,  or  horsepower  or  tonnage  is  missing 
at  some  point.  But  the  preference  for  a  single  unit  is 
the  controlling  factor,  and  faulty  classification  due  to 
overloaded  return  circuits  will  be  endured  rather  than 
adopting  the  alternative  of  fooling  with  a  tandem  or 
series  system  of  crushing.  The  Crushing-Surface  dia- 
gram indicates  that  it  is  advisable  (economical)  to  cut 
out  all  of  the  finest  10  per  cent  of  the  feed  from  the 
first  mill  and  pass  it  on  to  the  second;  to  have  increas- 
ingly greater  classifying  capacity  as  finer  material  is 
classified;  and  probably  to  discharge  a  finished  product 
from  the  third  mill  (1  would  like  to  say  fourth  or  fifth 
mill  to  hear  them  "holler")  without  further  classifica- 
tion. 

Of  course,  "old  theoretical"  doesn't  stop  to  consider 
that  smaller  crushing  units  would  take  more  power  and 
attention  than  large  ones,  and  would  entail  the  added 
complication  of  more  classification  and  such  frightful 
things  as  bucket  elevators.  All  he  can  say  is  that  com- 
petent engineers  are  capable  of  designing  reliable 
elevators,  and  that  a  series  system  will  give  better 
classification  for  economical  crushing,  with  smaller 
classifier  capacity,  than  the  closed  circuit  will.  He  hopes 
to  get  hold  of  a  little  more  closed-circuit  data  than  are 
available  at  present.  Perhaps  analyses  will  then  show 
that  the  data  that  he  has  been  studying  are  out  of 
date  and  hold  only  for  isolated  cases,  and  that  the  work 
is  as  efficient  as  can  be  expected. 

In  this  article  some  probable  laics  of  crushing  have 
been  referred  to;  it  would  have  been  better  to  have 
called  them  the  phenomena  of  crushing,  but  perhaps  an 
extreme  term  like  that  will  bring  about  a  discussion  of 
some  of  these  "laws"  better  than  a  milder  statement 
would  have  done. 
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I  know  nothing  of  colloids,  nor  have  1  done  any  test- 
ing where  these  were  involved.  It  has  been  hard  to  find 
ing  definite  about  them  in  textbooks,  except  that 
they  have  different  properties  than  granular  slime,  and 
also  that  they  are  little  understood.  So  long  as  they 
atv  present  and  are  the  result  of  crushing,  (so  far  as 
the  millman  is  concerned*,  perhaps  they  could  be  hooked 
up  with  the  laws  of  crushing  in  some  way. 

•..  granted  the  Rittinger  law  of  surface  propor- 
to  energy,  is  it  not  fair  to  assume  that  the 
molecular  forces  which  oppose  the  breaking  of  rock  are 
electrical  in  their  nature,  and  do  not  appear  as  such 
when  the  large  pieces  we  deal  with  in  rock  crushing  are 
iered:  they  are  small  compared  with  the  volume  of 
the  rock.  Rut  when  the  hundred  thousand  and  million 
mesh  stuff  is  produced,  and  some  of  this  probably  is  pro- 
duced in  every  break,  the  ratio  of  these  resisting  forces 
to  the  volumes  of  the  particles  is  so  great  that  the 
energy  spent  takes  the  form  of  dominating  electrical 
charges  on  the  particles,  causing  them  to  coagulate  or 
not  to  coagulate,  or  whatever  it  is  they  do  that  isn't  nice. 

In  other  words  colloids  are  particles  of  such  fineness 
that  the  energy  absorbed  on  the  surfaces,  caused  by 
breaking,  is  of  such  intensity  (.owing  to  the  ratio  of  sur- 
face to  weight)  that  it  appears  in  the  form  of  electrical 
charges  which  offer  resistance  to  the  force  of  gravity. 
Thus,  colloids  may  be  tied  up  with  Rittinger's  law,  and 
perhaps  they  may  prove  the  truth  of  the  law  better 
than  any  other  way  yet  attempted. 

Manganese  Situation  in  Transcaucasia 

There  has  been  practically  no  new  mining  of  man- 
ganese in  Transcaucasia  for  the  last  few  years,  partly 
because  of  difficulties  with  labor  but  more  pai-ticularly 
because  of  the  general  political  and  economic  situation, 
according  to  Commerce  Reports.  Mine  owners  have 
not  felt  inclined  to  invest  money  in  labor  and  other 
operating  expenses  with  little  or  no  probability  of  be- 
ing able  to  profit  or  even  to  reimburse  themselves  by 
sales  of  manganese. 

In  July,  1919,  the  Menshevik  government  of  Georgia, 
in  place  of  an  out-and-out  nationalization,  organized 
the  so-called  "Temo"  Export  Manganese  Co.  by  corrir 
bining  twenty-seven  different  companies — two  English, 
one  French,  two  Belgian,  nine  Greek,  two  Armenian, 
one  Russian,  and  ten  Georgian,  the  ten  Georgian  com- 
panies representing  38  per  cent  of  the  mines.  The 
formation  of  this  combination  did  not  result  in 
any  new  mining,  but  did  result  in  the  sale  abroad  of 
certain  manganese  stores  already  on  the  top  of  the 
ground.  From  July,  1919,  until  February,  1921.  the 
"Temo"  company  is  said  to  have  exported  and  sold 
abroad  75,000  to  80,000  tons,  of  which  75  per  cent 
was  washed  manganese.  The  proceeds  of  these  sales 
went  in  part  to  the  Menshevik  government  of  Georgia, 
and  the  remainder  was  divided  among  the  different 
manganese  companies. 

At  the  present  time  there  are  said  to  be  60,000,000 
poods  ( sixty-two  poods  equal  one  ton)  of  manganese 
on  top  of  the  ground  at  the  mines  in  the  Tchiatouri 
region,  of  which  35  per  cent  is  washed  manganese. 
There  are  also  said  to  be  8,000,000  poods  already 
at  the  port  of  Poti,  on  the  Black  Sea,  convenient 
for  shipment  by  boat.  The  mines  are  in  a  neglected 
condition,  many  roofs  having  fallen  in,  so  that  in  some 
of  the  mines  a  year's  work  would  be  necessary  before 
new   manganese  could   be   taken    out.     Under   the   cir- 


cumstances, it  appears  safe  to  predict  that  no  new 
mining  will  be  undertaken  so  long  as  political  uncer- 
tainties continue.  At  Tchiatouri  there  are  twenty- 
eight  manganese-washing  installations,  but  none  of 
these  are  working.  Also,  the  manganese  on  top  of  the 
ground  at  Tchiatouri  can  probably  not  be  transported 
to  Poti  (nine  hours)  because  of  the  condition  of  Trans- 
caucasian  railways.  Therefore  the  only  manganese 
stocks  immediately  available  for  sale  are  the  8,000,000 
poods  already  at  Poti. 

One  shipload  of  7,000  tons  is  now  en  route  from  Poti 
to  Rotterdam;  4,000  tons  of  the  cargo  is  already  sold 
at  a  price  of  about  £16  per  ton,  the  exact  price  to  be 
based  on  the  analysis  which  will  be  made  after  the  ar- 
rival of  the  manganese  in  Rotterdam.  A  representative 
of  the  "Temo"  company  states  that  the  balance  of  the 
cargo  is  not  yet  sold.  As  soon  as  arrangements  can 
be  made  for  ships  the  company  is  planning  to  send  a 
shipload  of  manganese  to  London  and  another  to  New 
York.  The  price  for  ordinary  Transcaucasian  manga- 
nese ore  (48  to  52  per  cent  manganese)  is  said  to  be 
£8  per  ton.  According  to  a  recent  report,  as  yet  un- 
confirmed, a  ship  is  en  route  from  New  York  with  a 
load  of  flour  which  may  be  exchanged  for  manganese. 


Wisconsin  Zinc  Ore  Shipments  in  1921 
By  J.  E.  Kennedy 

Written  for  Engivi  (ring  and  Mining  Journal 

Shipments  of  zinc  ore  from  the  Wisconsin  zinc  district 
in  1921,  compared  with  those  of  1920,  are  given  in  the 
accompanying  table.  The  stock  of  blende  concentrates 
in  bins  at  the  end  of  the  year  1921  in  terms  of  60 
per  cent  zinc  ore  was  25,000  tons.  Twelve  concentrators 
operated  during  1921,  but  of  this  number  only  one,  the 
North  Unity,  operated  steadily  throughout  the  year. 

WISCONSIN  ZINC-ORE  SHIPMENTS 


Highland 

Linden 

Mifflin 

Mineral  Point 

I'latteville 

Cuba  City 

Rent.on — New  Diggings 

Hazel  Green 

Shullsburg 

Galena,  111 


In  Short  Tons 

Net  to  Smelters  — 

1920               1921 
2.551(a)        


50 

316 

25,592 

1,887 

18,289 

14,372 


4,964 

220 

5,898 


. Gross  From  Mil 

1920  19 

2.551(a) 
1,869 
29,405  12. 


Totals  1920  and  1921. 


1919 
1918.. 

1917 

1916 

1915.. 
1914   . 
1913... 
1912    . . 
(a)  Crude  unmilled 
duoed  in  1921,  but  non 


7  11.082 

Net  to 
Smelters 
100,135 
120,854 
148,766 
133,035 
104,670.  . 

84,836 

76,017 

99.409 
•  •      \l..,ut  400  to 


1,887 
11.278 
50,501 
4,467 
3,024 
17,966 

122,948 


220 
1.848 
2,269 


24.981 

Gross 

rom  Mines 

164,731 

189,058 

247,993 

219,118 

163,916 

134,362 

105,887 

119,280 
irbonate  pro- 


Carbonate    deposits    of    Wisconsin    district    are    ap- 
parently exhausted. 

Lorraine  Iron  and  Steel  Industry  Improving 

By  Reuters  Agency 
The  Journal  Industrielle  learns  from  Metz  that  ar- 
rivals of  coke  for  the  iron  and  steel  industry  show  a 
considerable  improvement,  although  still  variable  and 
insufficient.  The  average  for  the  Moselle  region  in  a 
recent  period  was  5,000  tons  daily.  A  certain  number 
of  blast  furnaces  have  been  relighted,  and  the  situa- 
tion is  the  same  as  at  the  middle  of  December  when 
twenty-four  furnaces  out  of  sixty-six  in  the  Moselle 
region  were  in  operation. 
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Valuation  of  Placer  Deposits" 


THE  ARTICLES  bj  Gerald  EL  Hutton, 
of  Placer  Deposits"  {.Mining  and  s-  i  tific  Press, 
Sept.  in,  L921,  p.  866),  and  by  Charles  W. 
Gardner,  "Drilling  Results  and  Dredging  Returns" 
(Enyimtri)ig  and  Mining  Journal,  Oct.  22  and  29,  L921, 
pp.  646  and  686),  indicate  that  present   methods  result 

I  in  rough  approximations  of  the  value  of  placer  ground. 
Mr.  Gardner's  article  intimates  that  the  present  methods 

I  cannot  be  improved;  that  the  judgment  of  experienced 
men  is  better  than  attempts  to  improve  the  methods, 
and  that  the  results  obtainable  are  satisfactory.  Mr. 
Hutton's  article  contends  that  valuations  made  by 
present  standard  methods  are  not  satisfactory;  that 
methods  of  sampling  and  valuation  should  be  evolved 
which  will  increase  the  accuracy  of  the  basic  data  and 
eliminate  personal  judgment  and  guesses  as  much  as 
possible,  to  the  end  that  valuations  of  placer  deposits 
thereby  obtained  will  more  closely  approximate  dredge 
recoveries. 

The  questions  at  issue  are  the  following:  Are  the 
valuations  of  placer  deposits  by  present  methods  suffi- 
ciently close  to  dredge  recoveries  to  justify  their  use 
as  a  basis  for  financing  the  dredging  projects?  Can 
the  accuracy  of  valuations  be  increased  commensurately 
with  an  increased  cost  for  the  investigations?  Can  the 
methods  of  sampling  and  valuation  be  improved  so  as 
to  obtain  consistently  closer  approximations  to  actual 
values  of  the  deposits  without  appreciably  increasing 
the  costs  of  the  investigations?  What  is  the  logical 
order  of  approach  to  the  problem  of  accurately  valuing 
placer  deposits? 

Are  Present  Methods  Satisfactory? 

Mr.  Gardner  presents  specific  data  which  show  that 
the  dredge  recovery  varies  from  31  to  290  per  cent  of 
the  drill-hole  valuation  of  placer  ground.  It  is  prob- 
able that  if  the  results  of  all  investigations  were  avail- 
able still  wider  variations  would  be  found.  Mr.  Gardner 
assembles  his  records  on  the  sampling  of  3,743  acres  of 
placer  ground  where  all  necessary  data  for  valuation 
were  complete.  The  aggregate  areas  were  drilled  by 
1,749  holes,  or  one  hole  to  every  2.1  acres.  The  average 
value  per  cubic  yard  obtained  by  drilling  was  15.4c. 
and  the  average  dredge  recovery  13.55c.,  or  88  per  cent 
of  the  valuation  computed  from  drilling.  This  is  as 
close  an  approximation  to  the  value  in  the  combined 
\  areas  as  miners  and  investors  could  expect.  The  dif- 
I  ferent  parcels  of  ground  included  in  the  summary  vary 
from  a  gain  of  41.6  per  cent  to  a  loss  of  54.4  per  cent. 
The  investor  who  happened  to  finance  the  property 
where  the  gain  was  41.6  per  cent  might  not  be  satis- 
fied with  the  accuracy  of  drill-hole  valuation,  but  would 
undoubtedly  be  pleased  with  the  returns.  The  investor 
who  financed  the  property  which  showed  a  loss  of  54.4 
per  cent  would  naturally  be  entitled  to  a  grievance 
against  valuating  engineers  and  their  methods  and  to 
"■  disappointment   for  the  discrepancy. 

Mr.  Gardner  states  that  with  the  same  data  differ- 
ent engineers  would  check  closely  on  their  estimates  of 
yardage,  but  would  vary  greatly  in  their  estimates  of 
gross  values  and  net  profits.     He   says,   further,  that 
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the  results  from  additional  inti  i 

awaj    from  those  already  sunk,  would 
vary  that  decidedlj  different  valuations  would 

be  obtained  by  using  the  new  set  of  holes  in  th< 
putations,  even  if  sunk  by  thi 
that  the  blame  for  inaccurate  and   inconsi  tent   n 
would  be  placed  more  on  the  methods  in  vogue  than  on 
the  investigator.     The  investigators  arc,   however,  re- 
sponsible for  perpetuating  the   present    methods   which 
permit  such  incorrect  valuations. 

It  is  probable  that  the  present  methods  of  testing 
any  type  of  placer  ground  are  satisfactory  only  to  the 
careless  investigator  or  the  adventurous  investor. 
Details  of  the  methods  of  acquiring  the  data  by  drill- 
ing and  computing  from  data  acquired  should  be  im- 
proved and  standardized.  The  standard  number  of  holes 
used  is  satisfactory  for  uniform  deposits;  the  number, 
in  my  opinion,  should  be  increased  about  eight  times 
for  ordinary  deposits  and  the  drilling  method  should 
not  be  used  for  coarse  gold  deposits  in  steep  narrow 
streams. 

Accuracy  in  Relation  to  Cost  of  Investigation 

The  standard  practice  is  to  drill  not  more  than  one 
hole  to  the  acre,  and  frequently  fewer  holes  than  an 
average  of  one  hole  to  the  acre  are  put  down.  Mr. 
Gardner  estimates  that  with  a  6-in.  Keystone  drill,  one 
hole  to  the  acre  would  be  equivalent  to  taking  a  sample 
1  in.  square  in  an  area  of  a  vein  100  ft.  long  and 
9.86  ft.  wide.  This  is  one  of  the  most  startling  facts 
brought  out.  It  is  the  average  practice  in  sampling 
veins  by  cuts  to  take  samples  spaced  every  5  ft.  along 
the  strike  and  dip  of  the  vein,  on  four  sides  of  100-ft. 
blocks,  if  possible,  the  cuts  being  3  to  4  in.  wide  and 
1  in.  deep,  at  right  angles  to  the  lines  of  mineraliza- 
tion, and  taken  across  the  veins  in  as  many  separate 
samples  as  is  necessary  to  represent  each  variation  in 
the  mineralization.  It  is  evident,  therefore,  that  the 
valuation  of  placer  deposits  can  never  be  expected  to  be 
as  close  an  approximation  to  actual  value  as  is  obtained 
by  valuing  ore  in  place  unless  the  quantity  of  material 
in  the  samples  is  in  the  same  proportion  to  the  quantity 
of  material  in  the  deposit  in  each  operation. 

The  probable  conclusion  as  to  the  necessity  of  increas- 
ing- the  cost  of  investigation  would  be  as  follows: 
The  increased  cost  is  not  warranted  where  deposits 
are  being  sampled  which  contain  a  fairly  uniform  dis- 
tribution of  relatively  fine  gold  and  gravel..  A  consid- 
erable increase  in  the  number  of  drill  holes  and  a 
consequent  increase  in  the  cost  of  the  investigation  are 
warranted  in  the  average  type  of  deposit,  and  the  in- 
creased accuracy  obtained  will  be  in  proportion  to  the 
cost  of  the  investigation.  Where  the  deposit  contains 
coarse  gold  erratically  distributed,  no  system  of  drilling 
is  satisfactory,  no  matter  how  many  drill  holes  are 
sunk  in  the  deposit.  Such  deposits  should  be  tested  by 
some  other  method. 

When  a  valuation  of  a  given  placer  deposit  is  assumed, 
there  should  be  as  clear  an  understanding  as  possible 
between  the  investor  and  the  valuing  engineer  as  to 
the  permissible  cost  of  the  investigation,  and  the  l- 
vestor  should  not  expect  from  the  engineer  anv  gre 
degree  of  accuracy  of  valuation  than  the  fee  paid  permit  -■■. 
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Bach  variable  factor  in  the  present  method  of 
sampling  and  computing  the  value  of  placer  deposits  is 
more  or  loss  related  to  Bome  other  factor  in  the  process. 
There  are.  however,  fifty  or  more  fairly  distincl  factors. 
Such  an  array  indicates  that  many  mistakes  and  errors 
may  occur  in  an  investigation. 

In  the  gathering,  interpretation,  and  computation 
there  is  a  wide  variation  among  engineers.  Leaving 
the  variations  in  the  irregularity  of  occurrence, 
different  engineers  will  get  different  results  from  the 
drill  hole,  as  they  use  different  methods  of  esti- 
mating the  amount  of  >r*>Ul.  the  quantity  of  material 
in  the  core,  and  other  data  for  determining  the  "con- 
stant." In  addition,  there  is  a  still  greater  variation 
in  the  use  of  acquired  data.  Correct  methods  for  gather- 
ing drill-hole  data  accurately  have  not  been  worked 
out  from  experience  nor  for  valuation  from  the  acquired 
data,  which  indicates  that  there  is  opportunity  for  engi- 
neers and  miners  interested  in  gold  dredging  to 
collaborate.  They  should  contribute  their  experience 
into  a  common  pool,  and  work  out  the  details  for  de- 
veloping standard  methods  of  acquiring  basic  data,  for 
computing  valuations  from  such  basic  data,  and  for 
disseminating  such  standard  methods  among  those  who 
evaluate  placer  deposits. 

Engineers  should  endeavor  to  balance  all  parts  of 
their  investigations  so  that  each  variable  factor  is 
determined  with  an  equal  degree  of  accuracy.  As  the 
amount  of  material  in  a  drill  hole  sample  is  only  a 
small  part  of  the  w-hole  placer  deposit,  no  great  number 
of  improvements  in  the  refinements  of  the  mechanical 
details  of  sampling  and  computation  would  have  nearly 
as  great  an  effect  on  the  final  results  as  has  the  irregu- 
lar occurrence  of  the  valuable  metal  in  the  gravel. 
Consequently,  the  deliberate  or  accidental  location  of 
holes  has  vastly  more  influence  on  the  valuation  of  the 
deposit  than  all  the  other  forty-nine  or  more  variables 
put  together. 

It  appears,  therefore,  that  the  most  effective  way  of 
improving  the  present  methods  of  sampling  and  valua- 
tion, without  greatly  increasing  the  cost,  is  to  determine 
as  definitely  as  possible  the  character  and  occurrence 
of  the  valuable  metal  in  the  deposit  and  change  from 
a  system  of  mechanically  and  uniformly  spacing  the 
holes  to  a  system  of  decreasing  the  number  of  drill 
holes  where  the  valuable  metal  is  most  uniformly  dis- 
tributed, and  increasing  the  number  where  it  is  most 
irregular.  If  this  cannot  be  done  by  studying  the 
general  features,  such  as  the  source  of  gold  in  place, 
topography  of  the  bedrock,  nature  of  water  flow  which 
brought  in  the  material,  and  like  factors,  it  can  best  be 
done  by  taking  a  large  interval  between  holes  first  and 
where  necessary  decreasing  the  interval,  first  across  the 
direction  of  flow  and  then  along  it  until  the  valuation  by 
the  law  of  averages  checks  satisfactorily. 

A  further  conclusion  is  that  it  is  doubtful  if  all  the 
suggested  improvements  will  give  consistently  close 
approximation  of  actual  value  in  the  most  common  de- 
posits without  increasing  the  number  of  holes,  which 
involves  increasing  the  cost  of  the  investigations. 

'  "\trolling  Factors 
The  best  sampling  methods  which  give  the  closest 
approximation  to  the  recoverable  value  are  those  whereby 
any  as  possible  of  the  variable  factors  involved 
in  the  estimating  are  determined  as  accurately  as  nature 
and  the  resources  of  the  investor  will  permit,  thereby 
eliminating  as  much  guesswork  on  the  part  of  the  engi- 


neer as  is  feasible.  Both  in  ledge  and  placer  deposits 
there  is  a  wide  variation  in  the  character,  occurrence, 
.mil  quantity  of  the  metal.  In  some  occurrences  it  is 
uniform,  in  the  majority  it  is  uneven,  but  not?  exces- 
sively so,  and  in  others  it  is  extremely  irregular.  It 
seems  clear  to  me  that  the  nature  of  the  occurrence  of 
the  metal  in  the  deposit  is  by  far  the  most  important 
factor  in  determining  the  methods  of  sampling  and  of 
valuing  the  deposit.  The  discriminating  engineer  will 
recognize  this  feature  and  use  it  as  a  guide  in  hi3 
method  of  sampling.  He  will  also  recognize  the  limita- 
tions in  the  accuracy  of  sampling  and  estimate  the 
hazards  of  proceeding  on  the  valuations  placed  on  a 
deposit  as  a  result  of  the  nature  of  occurrence  of  the 
metal  and  the  methods  of  sampling  used. 

Methods  of  Approach  to  Problem 

Assuming  that  valuable  metal  has  been  determined 
to  exist  in  an  appreciable  quantity  in  placer  gravel, 
the  next  step  to  take  is  to  determine  every  possible 
feature  respecting  the  genesis  of  the  deposit  which 
bears  on  the  occurrence  of  the  metal,  and  interpret 
the  bearing  of  these  features  on  the  choice  of  a  method 
of  valuing  the  deposit  by  sampling.  After  such  data 
and  other  general  features  which  apply  to  the  particular 
deposit  under  examination  have  been  observed  and  inter- 
preted, an  attempt  should  be  made  to  classify  the  prob- 
able character  and  occurrence  of  the  metal  in  the 
deposit.  It  is  likely  that  such  data  will  assist  the 
investigator  to  determine  more  or  less  approximately 
the  quantity,  size  of  particles,  and  occurrence  of  the 
valuable  metal  in  the  deposit.  It  is  possible  that  some 
deposits  can  be  classified  on  the  basis  of  more  or  less 
uniform  occurrence  of  the  metal.  The  majority  will 
probably  be  classified  on  the  basis  of  irregular  distribu- 
tion of  the  metal,  but  not  excessively  irregular,  and 
some  deposits  will  be  too  irregular  to  permit  of  sampling 
by  the  ordinary  methods  of  drilling. 

The  first  type  occurs  most  frequently  in 'flat  countries 
some  distance  from  the  foothills,  where  the  bedrock  is 
probably  uniform  and  the  gold  and  gravel  are  fine.  The 
second  type  occurs  between  such  flats  and  the  mouths 
of  the  gulches  down  which  the  material  had  been  trans- 
ported or  at  extensive  flat  places  along  the  course  of 
streams.  The  third  type  is  found  in  the  steeper  narrow 
streams. 

Such  a  study  will  suggest  a  definite  or  tentative 
method  of  sampling.  Other  features  which  will  be 
involved  in  deciding  on  the  best  method,  such  as  the 
amount  of  money  available  for  the  investigation,  the 
accessibility  of  the  deposit  to  transportation,  and  other 
pertinent  factors,  must  also  be  taken  into  consideration. 
These  limiting  conditions  will  commonly  modify  the 
methods  which  the  natural  conditions  indicate  to  be  the 
most  desirable. 

The  tentative  system,  where  the  general  conditions 
do  not  suggest  a  sufficiently  definite  character  of  the 
occurrence  of  the  metal,  would  possibly  be  to  lay  out 
pilot  drill  holes  across  and  along  the  direction  of  deposi- 
tion of  the  gravel  in  the  areas.  The  next  step  would  be 
to  increase  the  number  of  holes  across  the  prevailing 
direction  of  flow  of  the  material,  and  finally  to  increase 
the  number  of  holes  along  the  direction  of  flow  of  the 
material,  and  so  on  until  the  complete  system  of 
sampling  has  been  established. 

There  are  relatively  few  flood  plain  placer  deposits 
where  the  gravel  and  metal  occur  in  fine  condition  and 
uniformly  deposited.    Such  deposits  can  be  sampled  with 
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a  reasonable  degree  of  accuracy  by  the  present  number 
of  holes,  bul  the  methods  should  be  improved.  I  he 
majority  of  placer  deposits  have  an  irregular  occurrence 
of  the  valuable  metal,  bul  nol  excessively  bo.  D"hese 
cannot  be  evaluated  satisfactorily  by  the  present  meth- 
ods. The  number  of  samples  or  drill  holes  should  be 
either  increased  approximately  to  secure  the  same 
degree  of  accuracy  as  is  obtained  in  vein  sampling 
an  increased  cost)  or  a  large  factor  of  safetj  should  be 
placed  on  the  results. 

Certain  coarse-gold  typos  of  occurrence  cannot  be 
evaluated  accurately  by  any  method  of  sampling  novi 
in  use.  Such  deposits  lend  themselves  to  simple  tests 
by  panning  to  determine  the  character  and  occurrence 
of  the  metal.  This  should  he  followed  by  guesses  made 
by  men  experienced  in  the  dredging  of  this  type  of 
deposit,  with  the  definite  understanding  of  the  degree  of 
the  hazard  to  the  investor.  In  other  words,  no  method 
or  variation  of  sampling  methods  can  consistently 
furnish  data  from  which  accurate  valuation  of  all  types 
of  placer  deposits  can  be  made.  Some  deposits  can  be 
evaluated  accurately,  most  only  approximately  at  a  per- 
missible cost,  and  some  merely  by  guesses.  The  accuracy 
will  increase  as  the  ratio  of  the  quantity  of  the  sample 
to   the   amount   of   material   in   the    deposit    increases. 

The  investor  should  either  increase  the  cost  allowance 
for  the  investigations  of  placer  deposits  which  contain 
irregular  occurrence  of  valuable  metal,  or  the  engineer 
should  increase  his  factor  of  safety  when  making  his 
recommendations  for  the  exploitation  of  the  deposit. 
Those  engaged  in  the  business  should  collaborate  more 
and  devise  methods  whereby  identical  figures  can  be 
obtained  by  different  engineers  drilling  under  the  same 
conditions,  and,  given  the  same  data,  they  can  arrive 
at  a  common  constant  and  the  same  valuation. 


SSI 


Quicksilver  Production  Declined  in  1921 
Preliminary  figures  showing  the  production  of  quick- 
silver in  the  United  States  in  1921,  compiled  by  F.  L. 
Ransome,  of  the  U.  S.  Geological  Survey,  give  a  total 
of  6.339  flasks,  as  compared  with  13.392  flasks  in  1920. 
Of  this  output  3.094  flasks  is  credited  to  California. 
3,144  to  Texas.  100  to  Nevada,  and  1  to  Idaho.  So  far 
as  could  be  learned.  Oregon  produced  no  quicksilver  in 
1921. 

In  California  seven  mines  reported  production,  but 
the  output  from  all  but  the  El  Senador  mine,  of  the  New 
Almaden  group,  was  small.  The  New  Idria  mine,  for 
many  years  the  largest  producer  of  quicksilver  in  the 
United  States,  was  idle  in  1921.  In  Texas,  the  Chisos 
was  the  only  mine  that  remained  continuously  produc- 
tive, but  a  small  output  was  expected  in  December  from 
the  Mariscal  mine,  near  McKinney  Springs,  and  is  in- 
cluded in  the  total.  In  Nevada  about  100  flasks  was 
obtained  in  the  Pilot  Mountains,  east  of  Mina.  The 
single  flask  reported  from  Idaho  was  retorted  inciden- 
tally to  development  work  in  the  Yellow  Pine  district, 
Valley  County.  During  the  year  the  United  Mercury 
Mines  Co.  acquired  over  100  claims  that  were  formerly 
held  by  the  Idaho  Quicksilver  Co.,  the  Monumental  Mer- 
cury Mines  Co.,  and  other  companies  in  the  Yellow  Pine 
district. 

In  Oregon,  the  War  Eagle  Mining  Co.,  operating  what 
was  formerly  known  as  the  Rainier  mine,  in  Jackson 
County,  completed  a  twenty-five-ton  Scott  furnace  in 
1920,  but  is  not  known  to  have  produced  any  quicksilver 
in  1921. 


average  price  i  ei  in  1921  per  flu«k  of 

75  lb                             -  and   Mining 
15.46. 

Never  before  has  the  quicksilver-mining  industry  in 

the   United   Stales  Mink   to   -..   |.,u    ,,M   output.      'II.. 

recorded  annual  produt 

and  from  thai  year  to  1920  nual  output 

has   been   10,000  flasks   or   i ■     in   fact,   in   on! 

years  has  it  hem  less  than  20,000  flasks.  In  1 8 
was  13,000  flasks;  in  I860,  10,000;  in  1908,  19,750 
1914,  L6.548;  and  in  1920,  13,892.  The  maximum  out- 
put, that  of  1877.  was  79,395  flasks.  The  output  in 
1  ••- 1  was  thus  the  smallest  on  record.  The  average 
price  in  L921,  although  of  course  much  lower  than  for 
the  years  during  and  immediately  after  the  war,  never- 
theless compares  favorably  with  pre-war  prices.  The 
cosl  of  production,  however,  has  not  declined  so  rapidly 
as  the  price,  and  no  large  bodies  of  ore  are  now  known 
that  are  comparable  in  tenor  to  those  that  were  ex- 
ploited when  quicksilver  mining  in  the  United  States, 
could  be  considered  a  flourishing  industry. 


Zinc-Lead-Silver  in  Upper  Silesia 
It  is  impossible  to  state  exactly  what  part  of  the 
production  of  zinc  and  lead  ore  in  Upper  Silesia  falls 
to  Poland  and  Germany  respectively,  as  the  League  of 
Nations  decision  provides  for  a  final  delimitation  of  the 
boundary  on  the  ground  and  through  the  area  where 
the  mines  are  situated,  according  to  Commerce  Reports. 
A  preliminary  estimate  states  that  the  mines  which 
will  fall  in  Polish  territory  produced  in  1913  almost 
exactly  500.000  tons  of  these  ores,  and  those  in  the  Ger- 
man part  61.000  tons.  The  production  fell  rapidlv 
during  the  Great  War,  and  the  total  for  all  Upper  Silesia 
in  1920  was  only  288,000  tons.  These  figures  include 
calamine,  zinc  blende,  and  lead  ore. 

Practically  the  entire  zinc-smelting  and  manufactur- 
ing industry  will  be  in  Polish  territory.  All  of  the 
thirteen  roasting  plants  (about  250  furnaces),  the  six- 
teen zinc-smelting  plants  « 316  furnaces),  and  the 
two  lead  smelters  will  be  in  Polish  territory,  together 
with  five  of  the  eight  zinc-plate  rolling  mills.  The 
production  of  raw  zinc  in  Upper  Silesia  fell  from  169  - 
400  tons  in  1913  to  81,400  tons  in  1920.  The  produc- 
tion of  lead  in  the  two  lead-  and  silver-smelting  plants 
which  are  now  in  Poland  was  41,800  tons  in  1911  (the 
maximum  year),  but  only  17,200  tons  in  1920,  and  the 
silver  production  fell  from  10,620  kilos  to  3,110  kilos 
The  total  output  of  zinc  plate  in  1913  was  49,200  tons 
of  which  the  mills  now  allocated  to  Poland  produced 
42,o00  tons.  The  output  of  all  these  plants  in  1920  was 
34,170  tons. 


Production  of  Bauxite  in  1921 

10J,he.  Producti°n  of  bauxite  in  the  United  States  in 
1921  is  estimated  by  the  U.  S.  Geological  Survey  at 
approximately  130.000  long  tons,  as  compared  with  521  - 
308  long  tons  in  1920,  a  decrease  of  391,308  tons  This 
great  decrease  in  the  production  of  bauxite  is  largelv 
the  result  of  the  curtailed  demand  for  aluminum,  par- 
ticularly aluminum  used  in  the  automobile  industry 
though  the  curtailed  consumption  of  chemicals  contain- 
ing alumina  lessened  the  output  of  some  of  the  mines 
particularly  those  that  are  situated  in  the  Georgia' 
Alabama  field.  s 
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Schleichegrieben  Outpointed 
Just  as  there  is  more  than  one  way  of  killing  a  cat, 
so  there  are  var  t  getting  the  fa!  from  a  pig. 

From  Prussia  comes  a  tale  that  savors  of  Teutonic 
achievement,  but  which  in  reality  makes  ua 
almost  BUSpect  that  the  Prussians  have  forgotten  the 
precept  taught  them  when  lisping  babes,  that  they 
should  be  kind  to  the  lower  animals.  It  seems  that  in 
Schleichegrieben,  that  charming  spot  renowned  among 
tourists  for  its  beautiful,  enchanting,  Circe-like 
maidens,  the  farmers  have  adopted  a  practice  of 
vivisecting  their  four-footed  friends,  not  for  the  ad- 
vancement of  science,  but  because  there  is  money  in  it. 
But  they  do  not  kill  them.  No  longer  are  the  pigs  of 
Schleichegrieben  led  to  the  slaughter  when  their  days 
are  fulfilled.  No  longer  are  they  cut  down  in  their 
prime  of  life  simply  at  the  behest  of  the  scale  beam. 
Instead  they  are  neatly  and  scientifically  opened  with 
precision  at  the  critical  point  of  attack,  a  layer  of  fat 
is  removed,  and  then  with  equal  precision  they  are 
neatly  and  scientifically  closed  up  again,  and  turned  out 
to  grunt  and  root  and  whatever  else  that  the  pigs  of 
Schleichegrieben  do  in  order  to  grow  a  new  layer  of  fat. 
How  essentially  Teutonic,  and  how  much  better  we 
do  it  here!  Sad  indeed  would  be  the  day  when  Yankee 
ingenuity  would  fail  to  triumph  over  all.  Shall  the  bald- 
headed  eagle  yield  to  the  two-headed  eagle?  Never! 
Not  while  there  is  any  distinction  left  in  a  bald  head. 
By  the  power  of  our  home-made  hooch,  never!  The 
scene  changes. 

Years  ago,  and  not  so  very  long  ago  at  that,  a  little 
child   was    born    in    Osawatomie-by-the-Sea,    Nebraska. 
Victor  Carolus  Pumpernickel  did  not  look  like  much  at 
the  time,  and  few  suspected  that  the  germ  of  scientific 
greatness  was  in  him,  simply  awaiting  a  suitable  medi- 
um in  which  to  develop.     And  so  the  years  rolled  by. 
In  the  course  of  time  this  promising  youth  found  him- 
self,   in    high   top   boots    and 
corduroys,  at  a  famous  mining 
school.     Here,  studying  under 
a  world  famous  authority,  he 
became  interested  in  the  prob- 
lems of  the  domestic  oil-shale 
industry,   as  yet  almost   non- 
existent,   but    having    simply 
tremendous,    staggering    pos- 
sibilities.    The  equipment  of 
the    school    included   a    fairly- 
large  retort  of  special  design 
for    testing    oil    shale    on    an 
almost  commercial  scale.   This 
was     built     outdoors    on     the 
campus  at  the  foot  of  a  short 
declivity,    so    that    the    shale 
could   be    readily   charged   by- 
passing it  in  barrow?  over  a 
runway    bridging    the    short 
gap     between     the    charging 
door  and  the  top  of  the  slope, 
happened     one     day 
when    a   test    was   being   run 
that    a    pet    pig,    the    mascot 


of  the  Varsity  eight,  while  rambling  over  the  campus, 
ventured  onto  the  charging  floor,  so  to  speak,  in  spite  of 
the  safety  warnings,  and  tell  in.  Loud  were  the  squeals 
probably,  but  help  was  far  away,  and  considerable  time 
elapsed  before  piggy  was  rescued,  very  hot  and  reeking 
at  every  pore  with  perspiration,  but  otherwise  none  the 
worse  and  still  able  to  function  as  a  source  of  inspira- 
tion for  the  students.  Later  when  Pumpernickel  came 
to  measure  the  amount  of  oil  recovered,  he  noticed 
something  floating  on  the  surface.  On  closed  examina- 
tion he  found  to  his  intense  astonishment  that  it  was 
rashers  of  bacon.  Incredible  though  it  seemed,  there 
they  were.  He  quickly  sensed  the  importance  of  the 
occurrence.  He  had  actually  effected  a  fractional  dis- 
tillation of  the  pig,  and  the  particular  conditions  under 
which  the  retort  had  been  operating  had  been  just 
sufficient  to  effect  a  partial  synthesis  subsequent  to  con- 
densation. Pumpernickel  had  carefully  preserved  all 
the  data  of  the  run.  Upon  reproducing  the  conditions 
he  found  he  obtained  the  same  i-esult.  Eureka!  he 
had  found  it.  '  Croesus!  he  would  be  rich  for  life.  He 
found  that  the  pig  showed  a  decrease  in  weight  after 
each  treatment,  which  was  almost  exactly  equaled  by 
the  weight  of  bacon  recovered. 

To  make  a  long  story  short,  the  Heat  Treatment  Pork 
Packers,  Inc.,  has  been  organized,  capital  having  been 
readily  secured.  Further  research  has  proved  that  oil 
shale  is  not  essential  to  the  process.  A  retort  has  been 
developed  which  is  really  a  chamber  large  enough  to 
permit  several  hundred  pigs  to  be  driven  into  it  at  once. 
The  bacon  will  be  produced  in  rashers  ready  for  boxing, 
and  may  soon  be  expected  on  the  market.  The  pigs 
are  turned  loose  to  feed  after  each  reduction.  The 
process  is  beautifully  simple  and  gives  precise  results. 
Science  and  industry  have  thus  advanced  another  sten 
hand  in  hand.  Mr.  Pumpernickel  has  been  advised  that 
his  alma  mater  will  bestow  its  valued  LL.D.  on  him  at 
its   next   commencement. 

A  Boring  Tale 

A  wildcat  oil  well  south  of  Porterville,  Cal.,  now  down 
1,200  ft.,  is  said  to  be  producing  fish  from  a  subter- 
ranean stream. 

The  World's  Business 

By  Hugo  W.  Miller 
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Handy  Knowledge 


Neighborly  Chats  With  the  Foreman 

Condition  of  Tools 

By  Duncan  MacGregor 

Written  for  Engineering  and  Mining  Journal 

Not  long  ago,  Jim,  I  went  through  a  large  lead-smelt- 
ing plant.  I  was  interested  in  observing  the  work  and 
loitered  by  a  gang  rushing  "muck."  One  of  the  men 
stopped  his  wheelbarrow  opposite  me  and  said  "Look  at 
that  wheelbarrow,  MacGregor.  How  can  a  man  do  an 
honest  day's  work  with  that  thing?"  One  bearing  was 
out  of  place,  resulting  in  a  crooked  wheel.  One  leg  and 
a  handle  were  bent.  It  was  obviously  in  bad  condition. 
I  agreed  with  him  that  it  was  a  decided  handicap.  That 
company  was  paying  $5  for  eight  hours'  work  and  put- 
ting an  Oregon  boot  on  the  man  in  the  shape  of  a 
battered  wheelbarrow  at  the  same  time.  It  seems  to  me 
that  the  mining  industry  has  to  pay  for  a  certain 
amount  of  this  stupidity  all  the  time.  In  this  instance 
both  the  foreman  and  the  company  were  to  blame,  but 
the  workman's  aspersions  were  directed  at  the  company. 

It  seems  to  me,  Jim,  that  there's  a  lesson  in  this 
instance  for  both  the  foreman  and  the  superintendent. 
How  often  are  worn-out  shovels  kept  on  the  job?  It 
costs  more  to  keep  a  worn-out  shovel  busy  than  a  good 
one.  How  often  is  the  steel  supply  allowed  to  run 
down  so  that  a  machine  man  is  pounding  a  dull  drill 
and  breaking  steel  or  even  damaging  his  machine? 
There's  a  lot  that  can  be  done  toward  keeping  small 
tools  up.  When  you  are  paying  a  full  day's  pay  to  keep 
a  tool  busy,  it  pays  to  see  that  the  tool  is  a  good  one. 

Tramming  a  mine  car  is  hard  work,  but  if  the  car  is 
in  good  mechanical  condition  and  properly  lubricated 
a  man  will  not  go  off  shift  feeling  as  if  he  has  put  two 
days'  work  into  one.  Keep  your  repair  men  on  their 
toes,  Jim,  and  your  cars,  shovels,  and  drills  in  first-class 
shape.  Poor  tools  and  bad  ladders  increase  your  labor 
turnover,  and  if  you  want  to  keep  your  good  men,  one 
excellent  method  is  to  see  that  they  can't  kick  over  tools. 


Increasing  Rope  Capacity  of  Hoist 
By  H.  H.  Hunner 

Written  for  Engineering  and  Mining  Journal 

A  double-drum  mine  hoist  with  drums  of  30-in.  face 
and  6-ft.  diameter  was  ground  for  li-in.  rope.  The 
drums  would  carry  1,000  ft.  of  li-in.  rope  in  two  layers. 
This  hoist  was  put  into  service  on  a  shaft-sinking  job 
where  each  drum  had  to  carry  1,700  ft.  of  li-in.  rope. 
The  new  rope  was  put  into  service  after  the  shaft  had 
been  sunk  650  ft. 

The  rope  was  first  wrapped  on  the  drum  as  it  was, 
taking  care  to  get  a  tight,  snug  wind,  as  each  layer  was 
put  on.  The  1,700  ft.  occupied  three  and  three-quarter 
layers  on  the  drum.  This  method  proved  a  failure  in 
about  three  weeks.  The  rope  had  become  so  jumbled 
up  in  that  time  that  it  was  necessary  entirely  to  rewind. 

Two  i-in.  plates  29Hn.  wide,  each  bent  to  cover  one- 
half  the  drum  with  an  inch  or  two  for  lap,  were  next 
hay-wired  to  the  drum.  This  gave  a  smooth  face  for  the 
bottom  layer  of  rope,  and  it  was  thought  would  permit 


winding  the  center  layers  so  tightly  the  rope  could  not 
squeeze  through.  This  wrapping  was  done  as  carefully 
as  possible,  the  rope  being  kept  under  a  tension  greater 
than  it  would  have  with  a  loaded  skip.  In  two  days' 
time  it  had  crowded  the  two  bottom  layers  over  at  one 
place  so  that  the  rope  cut  down  to  the  plate. 


HOISTING  ROPE  HELD  IN  PLACE  WITH  LEAD 

The  rope  was  again  rewound,  and  the  two  inside 
layers  were  leaded  up  after  winding  each  layer.  This 
held  the  rope  firmly  in  place  and  the  two  outer  layers 
reeled  up  in  perfect  form. 

In  applying  the  hot  lead  no  attempt  was  made  to  seal 
in  the  outer  half  of  the  rope  coils.  The  lead  was  poured 
from  a  hand  ladle,  the  man  standing  on  the  top  of  the 
drum  and  pouring  straight  across  from  flange  to  flange 
of  drum  at  intervals  about  a  foot  apart  on  the  circum- 
ference. Just  enough  lead  was  used  to  fill  spaces 
between  coils  up  to  about  half  the  thickness  of  the  rope. 
In  pouring,  a  thin  coating  of  lead  was  given  most  of  the 
upper  half  of  the  two  inside  layers  of  rope.  This  served 
as  a  bond  between  the  two  layers  in  pouring  the  second 
wrapping  and  also  as  a  cushion  for  the  rope  between 
the  active  and  reserve  portions.  As  the  shaft  deepened 
and  the  leaded-in  parts  of  the  rope  came  into  active 
service,  the  surplus  lead  was  easily  broken  off. 
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The  Petroleum  Industry 


Drilling  in  White  Point  Gas  Field 
Special  CORRESPONDENCE 

The  White  Point  Production  Co.  is  drilling  in  the 
White  Point  gas  Geld  of  San  Patricio  County,  Tex. 
This  well  will  be  drilled  below  the  pas-bearing  strata 
in  .in  endeavor  to  find  oil.  A  second  rig  is  being  set 
up  a  quarter  of  a  mile  southeast  of  the  producing  gas 
well,  and  a  well  will  be  drilled  to  supplement  the 
supply.  This  company  is  under  contract  to  drill 
three  more  wells  on  the  property  of  the  White  Point 
Development  Co.  and  four  on  that  of  the  White  Point 
Oil  &  Gas  Co.  The  White  Point  Development  Co.  has 
cleared  a  pipe-line  right  of  way  to  the  shore  of  Nueces 
Kay.  and  material  is  being  received  for  its  pipe  line 
to  Corpus  Christi  to  supply  that  city  with  natural  gas. 

Production  at  Mexia.  it  is  believed,  has  passed  the 
peak,  although  some  extensions  to  the  field  are  being 
made.  The  highest  production  was  a  daily  average  of 
190,000  bbl.  one  week  in  January.  This  has  now  fallen 
to  about  145,000  bbl.  daily,  and  few  big  gushers  have 
been  brought  in  recently  to  make  up  for  the  decline  in 
the  old  wells.  The  field  is  being  extended  slightly  to  the 
north,  and  considerable  drilling  is  under  way  in  the 
Wortham  district.  The  recent  completion  of  the  Joe 
Kennedy  No.  2  well  of  the  Humphreys  interests,  with 
an  initial  production  of  5.000  bbl.,  has  extended  the 
field  one  and  one-half  miles  toward  Groesbeck. 


Oklahoma  Oil  Tax  Bill  Introduced 

Washington  Correspondence 

Chairman  Snyder  of  the  House  Indian  Committee  has 
introduced  a  bill  providing  an  oil  tax  in  Oklahoma  as 
follows : 

•'That  the  State  of  Oklahoma  is  authorized,  from  and  after 
the  passage  of  this  act,  to  levy  and  collect  a  gross  produc- 
tion tax  upon  all  oil  and  gas  produced  in  Osage  County, 
Oklahoma,  and  all  taxes  so  collected  shall  be  paid  and  dis- 
tributed, and  in  lieu  of  all  other  state  and  county  taxes 
levied  upon  the  production  of  oil  and  gas  as  provided  by  the 
laws  of  Oklahoma,  the  Secretary  of  the  Interior  is  hereby 
authorized  and  directed  to  pay  through  the  proper  officers 
of  the  Osage  Agency,  to  the  State  of  Oklahoma  from  the 
amount  received  by  the  Osage  Tribe  of  Indians  as  royalties 
from  production  of  oil  and  gas,  the  per  centum  levied  as 
gross  production  tax,  to  be  distributed  as  provided  by  the 
laws  of  Oklahoma." 


Advantages  of  Diamond  Drill  in 
Oil  Prospecting 
The  diamond  core  drill,  common  in  mining,  may 
become  useful  in  testing  out  prospective  oil  fields, 
according  to  the  U.  S.  Bureau  of  Mines.  Recently 
the  value  of  the  diamond  core  drill  was  proved  by 
the  successful  completion  of  a  well  in  Mexico.  It  has 
certain  advantages  over  the  other  drilling  systems,  and 
these  have  apparently  been  overlooked  in  oil  drilling. 
The  equipment  is  lighter  and  can  be  transported  more 
easily,  drilling  should  be  cheaper  with  the  improvement 
in  equipment,  and  it  furnishes  a  continuous  core  of  the 
formation  passed  through. 


Petroleum  Investigations  of  the 
U.  S.  Bureau  of  Mines 

U.  B.  Dow,  of  the  Bartlesville  Experiment  Station  of 
the  U.  S.  Bureau  of  Mines,  has  begun  an  investigation 
of  blended  products  containing  natural-gas  gasoline.  At 
present  the  natural-gasoline  manufacturers  are  having 
difficulty  marketing  their  product,  because  of  the  over- 
production of  gasoline,  and  of  the  prejudice  against 
natural-gas  gasoline  blends.  By  proper  selection  of 
blending  material  and  use  of  the  proper  amounts  of 
natural-gas  gasoline,  it  may  be  possible  to  produce  a 
mixture  with  characteristics  similar  to  those  of 
"straight  run"  products.  A  study  is  being  made  by  the 
Bureau  of  the  relation  between  vapor  pressures  and 
rates  of  evaporation  for  straight-run  and  blended 
products. 

An  experimental  refinery  consisting  of  three  1-bbl. 
stills  and  one  5-bbl.  still,  condensers,  run-down  tanks, 
and  other  fixtures  ha3  been  constructed  at  the  Bartles- 
ville station,  and  is  now  being  used  in  work  on  refining 
problems.  Use  was  made  of  this  refinery  in  investigat- 
ing the  recovery  of  gasoline  from  still  vapors  and  in 
the  production  of  special  products  for  blending  with 
natural-gas  gasoline. 

The  investigation  relating  to  the  recovery  of  gasoline 
from  uncondensed  still  vapors  has  been  completed,  and 
a  report  is  being  prepared.  Practically  all  the  refineries 
in  the  country  that  have  installed  equipment  for  obtain- 
ing gasoline  from  still  vapor  have  furnished  data  on  the 
type  and  process  used,  whether  compression  or  absorp- 
tion, the  amount  and  nature  of  the  vapors  handled,  the 
yield  and  quality  of  gasoline  recovered,  and  other  points. 


New  Pipe  Lines  for  Natural  Gas 
Special  Correspondence 

Announcement  has  been  made  that  plans  have  been 
perfected  for  the  construction  of  a  pipe  line  from  the 
Lost  Soldier  and  Mahoney  Dome  oil  fields  in  Wyoming, 
to  convey  natural  gas  to  Denver  and  intervening  north- 
ern Colorado  towns.  The  pipe  line  will  be  240  miles 
long  and  will  first  connect  with  the  immense  wells  in 
the  Mahoney  district,  where  a  single  well  is  rated  with 
a  capacity  of  40,000,000  cu.ft.  of  gas  every  twenty-four 
hours. 

The  line  is  to  be  built  by  the  New  York  Gas  Co.,  a 
corporation  controlled  by  New  York  and  Wyoming 
capitalists,  and  the  gas  is  to  be  sold  to  existing  gas 
companies  operating  in  Denver,  Boulder,  Fort  Collins, 
Greeley,  and  other  northern  towns. 


Argentina  Needs  Well  Equipment 
Argentine  purchases  of  oil-well  equipment  and  sup- 
plies promise  to  be  important  during  the  present  year, 
according  to  advices  received  from  Edward  F.  Feely, 
commercial  attache  at  Buenos  Aires.  Large  manufac- 
turers are  urged  to  keep  on  the  ground  qualified  repre- 
sentatives thoroughly  acquainted  with  the  technical 
features  of  the  business. 
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Technical  Papers 


Minr  Power  Plants — Proceed 
the  Australasian  Institute  of  Mining 
and  Metallurgy  (Melbourne,  Australia), 
Sept  30,  1921,  contains  a  twenty  four 
page  paper,  illustrated  with  many 
plates  and  photographs,  describing  the 
iH'\v  power  plant  at  the  South  Mine, 
Broken  Hill.  Ten  Babcock  &  Wilcox 
boilers,  each  of  2,690  sq.ft.  heating  sur- 
comprise  the  boiler  equipment. 
The  machinery  includes  two  :i,000-kw. 
Fraser  and  Chalmers  Vickers  turb-j- 
alternator  sets  and  one  1,000-b.hp. 
Belliss  turbine-driven  air  compressor  to- 
compress  5,000  cu.ft.  free  air  per  minute 
to  90-lb.  pressure. 

Mine  Timber— The  U.  S.  Bureau  of 
Mines,  Washington,  D.  C,  has  issued  ;i 
bulletin  on  "The  Growing  Need  for 
Preservation  of  Mine  Timber."  Reports 
if  Investigations,  No.  2310,  obtainable 
on  request.  The  amount  of  timber  used 
in  the  American  mining  industries  is 
estimated,  and  the  kinds  used  for  the 
various  purposes  are  noted.  Increased 
prices  and  scarcity  make  some  method 
of  preservation  desirable,  and  it  is 
pointed  out  that  this  practice  has  long 
been  current  in  some  foreign  countries. 
The  bulletin  does  not  describe  the 
manner  in  which  the  preservation 
should  actually  be  done. 

Mining  in  Burma — "The  Mining  Pos- 
sibilities of  Burma"  are  discussed  in  an 
eleven-page  article  in  The  Mining 
Magazine  for  December.  ( Salisbury- 
House,  London  Wall,  London,  E.  C.  2; 
price,  Is.  6d.)  The  author.  H.  D.  Grif- 
fiths, thinks  the  possibilities  are  bright 
and  that  the  region  has  been  neglected. 
Gold  dredging  would  seem  particularly 
attractive. 

Cyanide  Process — In  the  series  of 
articles  on  the  new  developments  in  or> 
treatment  on  the  Rand,  being  published 
in  The  Mining  Journal  (15  George  St., 
Mansion  House.  London,  E.  C.  4;  Drice, 
8d.l,  the  Jan.  7  issue  contains  a  three- 
page  discussion  of  the  treatment  of 
slime  and  the  recently  introduced  all- 
sliming  process. 

Gold  Washing — The  new  hydraulic 
enterprise  of  the  Idaho  Gold  &  Ruby 
Mining  Co.  near  Leonia,  Idaho,  is  de- 
scribed in  the  Dec.  20  issue  of  the 
Northwest  Mining  Truth  (Spokane, 
Wash.;  price,  15c).  The  plant  for  re- 
covering and  treating  the  gravel  and 
black  sand  is  described.  Riffles  and 
non-oscillating  tables  are  to  be  used. 

Mine  Ventilation — A  thirty-four-page 
paper  in  the  Transactions  of  the  Mining 
Institute  of  Scotland  (Cleveland  Hcuse. 
225,  City  Road,  London,  E.  C.  1)  dis- 
cusses a  new  method  of  measuring  ven- 
tilating resistances,  with  special  refer- 
ence to  the  operation  of  mine  fans  in 
combination.  A  great  deal  of  theoret- 
ical matter  is  included.  There  is  also 
a  shorter  paper  on  the  testing  of  ane- 
mometers, the  results  obtained  in  the 
tests  described  indicating  the  unreli- 
ability of  the  anemometer  when  meas- 
uring low  air  velocities. 


Tungsten— The    Proceedings    of    the 

■  sian    Institute    of    Mining    and 

Metallurgy  (Melbourne,   Vustralia)  for 

10,    192L    Contains    a    lilty -two 

page  paper  entitled  '  itigsten, 

With     Particular     I.  o     King 

Island  Sch(  el  te   ["reahnenl  and 

of    Low-Grade    Mafc 

duction    contains    general    information 

I  thod  of  milling  and 

treatment  of  tungsten  ores,  and  uses 
of  the  products.  The  nexl 
describes  the  local  treatment,  which  is. 
briefly,  coarse  crushing,  tabling  to  re- 
move such  gangue  minerals  as  quartz, 
and  aplite,  and  the  recovery  of  a 
garnet-scheelite        concentrate.  The 

garnet  is  removed  by  an  electro- 
magnet. The  final  section  gives  valu- 
able information  on  assaying  tungsten- 
bearing  materials,  of  general  applica- 
tion. The  weakness  of  the  purely  acid 
methods,  especially  for  low-grade  ores, 
is  brought  out. 

Metal  Statistic: Another  compila- 
tion of  the  Metallgesellschaft  is  out, 
under  date  of  December,  1921.  It  cov- 
ers aluminum,  lead,  copper,  nickel, 
quicksilver,  silver,  zinc,  and  tin,  giving 
figures  for  the  world  and  individual 
country  production,  and  prices  for  the 
years  1911  *to  1920  inclusive.  Copies 
of  this  seventy-six-page  book  may  b? 
obtained  from  the  Metallgesellschaft, 
Frankfurt  am  Main.  Germany.  The 
price  of  the  pamphlet  is  not  stated. 

Hydrometallurgy  of  Zinc — The  Jour- 
nal of  the  Society  of  Chemical  Industry. 
(The  Society  of  Chemical  Industry 
House,  Finsbury  Square,  London.  E.  C. 
2;  price,  3s.  6a\)  in  its  Dec.  15  issue 
contains  a  six-page  article  on  the  "Hy- 
drometallurgy of  Low-Grade  Zinc  Ore-" 
The  paper  is  written  by  a  Japanese 
and  discusses  the  problem  from  a  Jap- 
anese standpoint.  The  author  describes 
a  wet  process  which  he  has  adapted, 
using  sodium  bisulphate  as  the  solvent 
for  the  roasted  zinc  ore. 

Canadian  Mineral  Production — The 
final  report  on  Canadian  mineral  pro- 
duction during  1920  is  now  available  on 
request  from  the  Mines  Branch,  De 
partment  of  Mines.  Ottawa,  Ont.. 
Canada. 

Economic  Geology— Bulletin  715  of 
the  U.  S.  Geological  Survey,  Washing- 
ton, D.  C,  obtainable  on  request,  has 
now  been  issued  in  complete  form  as 
"Contributions  to  Economic  Geology, 
1920."  Practically  all  of  the  twelve 
papers  which  it  contains  have  been 
issued  separately  and  reviewed  in  these 
columns  as  they  appeared. 

Mining  in  India — The  report  of  the 
Chief  Inspector  of  Mines  in  India  for 
1920  is  now  available  for  3  rupees  from 
the  Superintendent  of  Government 
Printing,  No.  3  Hastings  St..  Calcutta. 
Most  of  the  bulletin  is  devoted  to  the 
accident  record. 

U.  S.  Geological  Survev— The  forty- 
second  annual  report  of  the  U.  S.  Geo- 
logical Survey  for  the  year  ended  June 
30,  1921,  is. a  108-page  book,  obtainable 
from  the  Survey,  at  Washington,  D.  C, 
describing  briefly  the  recent  activities 
of  the  Bureau. 


Book  Reviews 


Mineral    Land    Surveying.      By    James 
dition, 
revisi  51  x  7J;  pp 

with   three   plab 

Wile;  Inc.,    New    York, 

1922.     Price,  $3.50. 

The  United  States  Mineral  S  ■ 
who  conscientiously  follows  the  prin- 
ciples and  practice  laid  down  in  this 
volume  will  not  only  reflect  credit  upon 
his  own  work,  but  by  reducing  the  cost 
of  governmental  corrections  will  as- 
sure the  return  of  a  goodly  share  of  the 
deposit  which  every  claimant  makes 
with  the  Genera]  Land  Office  before 
a  patent  survey  is  ordered.  Naturally, 
in  a  specialized  book  of  this  nature 
the  author  assumes  that  his  readers 
possess  a  knowledge  .if  plane  survey- 
ing principles,  and  in  the  lirst  part  of 
his  'work  discusses  only  those  methods 
particularly  applicable  to  mineral  land 
surveying. 

Chapter  1  is  devoted  to  the  direct  solar 
observation,  a  correct  understanding 
of  which  is  necessary  to  accurate  sur- 
veying. The  author  dwells  more  upon 
practice,  calculations,  and  formula? 
than  upon  theory.  A  surveyor  looking 
for  enlightenment  upon  the  theory  of 
the  solar  observation  will  not  find 
the  subject  discussed  in  much  detail 
and  may  be  confused  by  the  solar 
diagram  on  page  5,  in  which  the  zenith 
appears  tilted  to  the  left  of  the  ob- 
server instead  of  appearing  directly 
overhead.  Probably  this  is  an  error 
in  printing,  but  it  makes  the  diagram 
rather  confusing,  which  it  would  not 
have  been  had  the  zenith  been  centered 
at  the  top. 

Chapter  2  describes  the  use  of  the 
solar  attachment,  and  the  third  chap- 
ter deals  briefly  with  linear  measure- 
ments. The  next  section  begins  the 
treatment  of  the  special  problems  of 
mine  claim  surveying,  goes  into  the 
location  and  patent  surveys  in  great 
detail,  and  is  the  most  valuable  part 
of  the  book.  Specimen  surveys,  field 
notes,  plats  and  the  required  govern- 
mental forms,  properly  executed,  give  a 
good  insight  into  the  mineral  survey- 
or's field  and  office  work.  A  useful 
chapter  is  one  upon  examination  ques- 
tions to  guide  the  prospective  U.  S. 
Mineral  Surveyor  in  being  adequately 
prepared  for  his  examination  ior  a 
commission.  In  some  states  these 
examinations  are  quite  difficult. 

Although  this  is  a  third  edition,  the 
omission  of  any  reference  to  observa- 
tions on  polaris.  which  are  frequently 
used  to  determine  the  meridian,  de- 
tracts somewhat  from  its  completeness. 
Also,  a  future  edition  might  well  con- 
sider the  inclusion  of  the  interesting 
and  special  problems  of  locating  the 
points  of  intersection  of  conflicting 
claims.  However,  the  book's  compact- 
ness and  the  valuable  practical  in- 
formation which  it  contains  should 
plaee  it  within  convenient  reach  on 
the  mineral  land  surveyor's  five-foot 
shelf.  F.  E.  W. 
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Spokane  Convention  Against  Mine  Law  Revision 

(iovernment  of  Alaska  from  Washington  Criticized— Bonus 

Legislation  Scored — Strict  Adherence  to  Pittman  Act 

Advocated — Blue-Sky  Bills  Condemned 

By  Hilliard  W.  Power 
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TiE  twenty-seventh  annual  conven- 
tion of  the  Northwest  Mining 
Association  opened  in  Spokane,  Wash., 
on  Feb.  14,  lasting  four  days.  Dele- 
gates from  Alaska,  Oregon,  Idaho, 
Washington  and  British  Columbia  were 
present.      Much    enthusiasm    and    opti- 


view  to  securing  the  removal  of  the 
Canadian  tariff  on  Canadian  lead 
smelted  and  refined  at  United  States 
bonded  smelters.  Thanks  were  ex- 
tended to  Senator  Miles  Poindexter,  of 
Spokane,  and  to  Ravenel  Macbeth, 
secretary  of  the  Idaho  Mining  Associa- 


RTVERSIDE  AVENUE,  ONE  OF  THE  PRINCIPLE     BUSINESS    THOROUGHFARES 
POKANE,   WASH  ,  WHERE  THE  NO  tTHWEST  MINING  I 

CONVENTION  HAS  JUST  BEEN  HELD 


mism  were  shown  by  the  visitors  as 
regards  the  outlook  for  their  respective 
sections.  Technical  discussion  and 
papers  were  not  on  the  program,  the 
plan  being,  instead,  to  thresh  out  prob- 
lems affecting  the  legislative  and  the 
requirements  of  the  Northwest  mining 
industry  at  large.  Extensive  use  was 
made  of  motion  pictures  supplied  by 
the  U.  S.  Bureau  of  Mines.  Arrange- 
ments were  in  the  hands  of  Frank  C. 
Bailey,  secretary  of  the  Northwest 
Mining  Association. 

Resolutions  passed  at  the  convention 
numbered  fifteen  and  included  the  fol- 
lowing: 

The  Secretary  of  State  of  the  United 
States  was  asked  to  enter  into  diplo- 
matic negotiations  with  the  Government 
of    the    Dominion    of    Canada,    with    a 


tion,  for  work  already  done  at  Wash- 
ington in  this  connection. 

Another  resolution  was  passed  con- 
demning the  system  of  bureaucratic 
government  imposed  upon  Alaska  as 
conflicting,  interlocking  and  autocratic, 
with  its  lack  of  co-ordination  and  its 
abundance  of  red  tape.  The  resolution 
alleged  that  the  result  is  that  the 
pioneer  operator  has  been  driven  from 
the  territory  to  more  attractive  fields 
and  that  the  tendency  towards  mo- 
nopoly has  become  more  marked  each 
year  by  large  corporate  interests.  It 
pronounced  as  a  failure  the  efforts  di- 
rected to  conserving  Alaska's  resources, 
and  asserted  that  they  tended  to 
monopoly.  It  indorsed  in  principle  the 
proposal  made  by  the  Secretary  of  the 
Interior   and    the    Governor    of    Alaska 


and  their  several  predecessors  and  em- 
bodied in  bills  already  introduced  in 
Congress,  namely  that  all  bureaus  hav- 
ing to  deal  with  the  natural  resources 
of  Alaska  be  co-ordinated  and  united, 
in  so  far  as  their  activities  in  Alaska 
are  concerned,  under  one  responsible 
head,  preferably  the  Secretary  of  the 
Interior,  with  an  authorized  representa- 
tive resident  in  Alaska.  It  was  urged 
that  early  legislation  be  passed  by 
Congress  providing  for  a  return  in 
Alaska  to  that  liberal  public  land 
policy  which  has  been  so  successful  in 
the  western  United  States  and  in 
Canada. 

Members  of  the  Finance  Committee 
of  the  United  States  Senate  were  urged 
in  another  resolution  to  take  prompt 
action  upon  the  Fordney  tariff  bill. 

Completion  of  the  South  Fork  road, 
which  serves  a  rich  mining  district  of 
southern  Idaho,  was  favored  in  another 
motion  which  emphatically  advocated 
the  completion  of  local  roads  opening 
up  mineral  and  other  valuable  produc- 
ing areas.  Equally  emphatic  protest 
was  made  against  the  provision  of  more 
national  highways  constructed  unnec- 
essarily for  the  sole  benefit  of  automo- 
bile tourists. 

Admiration  of  the  patriotism  of  mil- 
lions of  ex-service  men  in  the  United 
States  army  and  navy  in  the  late  war 
was  expressed  in  a  resolution,  which, 
however,  stated  that  any  legislation 
involving  huge  cash  expenditures  at 
this  time  should  be  most  carefully 
scrutinized  to  make  sure  that  economical 
readjustment,  so  essential  to  the  nation 
in  the  present  crisis,  be  not  obstructed. 
It  was  insisted  in  another  resolution 
that  the  provisions  of  the  Pittman  Act 
be  carried  out  to  the  letter  and 
that  the  silver  sold  to  Great  Britain 
be  repurchased  and  restored  to  the 
Treasury  to  the  full  amount  specified 
in  the  bill. 

The  Volstead  and  Dennison  Blue-Sky 
bills  now  before  Congress  were  con- 
demned. 

It  was  urged  that  the  American 
magnesite  industry,  now  stagnant  be- 
cause of  competition  with  cheaply  pro- 
duced foreign  magnesite,  be  given 
prompt  and  sufficient  protection  by 
Congress,  and  that  at  least  the  pro- 
posed specific  duty  of  $15  per  ton  be 
levied  on  foreign  magnesite  imported 
into  this  country. 

A  resolution  was  passed  condemning 
the  Better  Business  Bureau,  an  adjunct 
of  the  Spokane  Advertising  Club,  for 
methods  used  in  attempting  to  pose 
as  an  adviser  to  the  public  in  the 
matter  of  speculative  investments,  par- 
ticularly mining,  and  pointing  out  that 
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such  an  organization  is  less  competent 
to  iulvisi-  investors  intelligently  than 
are  reputable  brokers  and  promoters 
who    have    made    a    close    Life    study    of 

the  situation.  The  resolution  also  ex- 
pressed the  willingness  of  mining  men 

of  the  Northwest  to  co-operate  in  any 
fair  regulations  designed  to  limit  dis- 
honest promotion  and  to  protect  the 
public  against  unsound  investments. 

The  opposition  expressed  by  the 
Northwest  Mining  Association  to  meas- 
ures now  before  Congress  providing 
for  the  revision  of  mining  laws  was 
indorsed.  It  was  stated  that  mining 
men  of  the  West  are  tired  of  regulations 
and  restrictions,  and  prefer,  for  the 
present  at  least,  to  work  their  way 
back  to  prosperity  through  the  aid  of 
laws  which  are  now  well  understood, 
even  though  imperfect,  rather  than  to 
fly  to  evils  of  which  they  can  as 
yet  have  no  conception  or  adequate 
knowledge. 

The  work  conducted  by  the  U.  S. 
Bureau  of  Mines  at  Moscow,  Idaho,  was 
indorsed,  especially  along  lines  of  co- 
operative research  in  ore  dressing  and 
metallurgy  at  the  University  of  Idaho. 
The  desirability  of  increasing  the  scope 
of  this  work  to  that  of  a  full  station 
as  soon  as  funds  available  will  permit 
was  urged. 

The  work  of  Ravenel  Macbeth,  secre- 
tary of  the  Idaho  Mining  Association, 
on  behalf  of  tariff  protection  for  metal 
and  mineral  industries  was  heartily 
commended. 

An  extensive  display  of  minerals 
from  the  mining  districts  of  the  North- 
west attracted  much  attention.  A 
feature  of  this  was  an  exhibit  of  the 
products  of  Washington  magnesite 
plants,  particularly  of  plastic  magnesite 
manufactures.  This  indicated  the  pos- 
sibilities of  the  industry  along  other 
lines  of  production  than  that  of  the 
well-known  and  common  dead-burned 
material. 

Mesabi  Range  Alumni  Meet 

The  Mesabi  Range  Alumni  Associa- 
tion of  the  Michigan  College  of  Mines 
held  a  banquet  on  Washington's  birth- 
day, Feb.  22,  at  Hibbing,  Minn. 
The  principal  speaker  of  the  evening 
was  Donald  Gillies,  vice-president  and 
general  manager  of  McKinney  Steel 
Co.  and  president  of  the  Alumni  As- 
sociation of  the  Michigan  College  of 
Mines. 

Petroleum  Geologists  Meet 
in  Denver 

The  tri-monthly  meeting  of  the  Rocky 
Mountain  Association  of  Petroleum 
Geologists  was  held  at  the  Albany 
Hotel,  in  Denver,  on  Feb.  9.  Following 
a  luncheon  Charles  T.  Lupton  submitted 
a  paper  on  the  "Pre-Cretaceous  Strati- 
graphy of  Western  Kansas"  and  J.  E. 
Redburn  read  a  review  of  a  recent  paper 
published  by  John  Rich  on  "Moving 
Underground  Water  as  a  Primary  Cause 
of  the  Migration  and  Accumulation  of 
Oil  and  Gas."  A  general  discussion 
followed. 


Canadian  Engineers  Meet  at  Vancouver 

British  Columbia  Section  of  Institute  of  Mining  and  Metallurgy 
Holds  Annual  Convention — Taxation  of  Claims  and 
Air  Transportation  Discussed 
By  Robert  Dunn 


THROUGHOUT  the  annual  general 
meeting  of  the  British  Columbia 
Division  of  the  Canadian  Institute  of 
Mining  and  Metallurgy,  which  was 
marked  by  many  addresses  on  subjects 
ranging  from  a  review  of  the  past 
year's  mining  to  the  oil  possibilities  of 
the  Mackenzie  River,  not  a  single  note 
with  a  pessimistic  ring  was  heard.  The 
attendance  was  large,  many  being 
present  even  from  the  remote  districts. 
When  R.  W.  Brock,  of  the  University 
of  British  Columbia,  stated  that  mineral 
wealth  was  the  basis  upon  which  the 
province  must  build  prosperity  and  that 
if  the  tragedy  of  isolation  is  not  to 
overtake  it,  its  mineral  resources  must 
be  developed  and  railways  built,  he 
was  applauded  enthusiastically.  Much 
the  same  point  was  made  by  William 
Sloan,  Minister  of  Mines,  in  the  con- 
cluding speech  of  the  meeting.  If  the 
Hidden  Creek  mine  and  the  Anyox 
smelter    could    produce    practically 
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a  mining  engineer  of  Vancouver,  was  in 

favor  of  some  course  different  from  the 
policy  now  existent,  to  the  end  that 
Grown-granted  mineral  claims  held 
without  development  and  obviously  for 
speculative  purposes  should  be  so  dealt 
with  that  their  mineral  wealth  would 
be  exploited,  if  not  by  the  present 
owners,  then  by  others  who  are  willing 
to  do  so. 

On  the  other  hand,  though  it  was 
generally  admitted  that  in  the  well- 
prospected  areas  there  are  many  dor- 
mant Crown-granted  claims  and  that 
this  may  be  neither  expedient  nor 
desirable,  strong  opposition  to  a  change- 
developed.  C.  P.  Hill,  of  the  Hillcrest 
Collieries,  argued  against  the  principle 
of  adding  to  the  taxation  on  non- 
productive property,  title  to  which  had 
been  fairly  earned  by  prospectors  who 
had  roughed  it  and  were  responsible  for 
the   discovery   and    opening   up    of   the 


the  copper  of  1921  and  keep  the  output    great  mining  camps  of  the  West.   Others 


within  range  of  that  of  the  previous 
year,  and  if  the  Sullivan  mine  and  the 
plant  of  the  Consolidated  Mining  <Sr 
Smelting  Co.  could  produce  almost  all 
the  lead  and  zinc  and  establish  new 
records  in  respect  of  these  metals,  it 
was  hard  to  conceive  of  any  limit  to 
mineral  possibilities  of  the  province, 
he  said. 

Lieutenant  Governor  W.  C.  Nichol, 
who  opened  the  convention,  said:  "If 
our  mineral  resources  are  to  be  of  the 
greatest  value  to  us,  we  must  ourselves 
own  and  operate  to  a  far  greater  ex- 
tent than  we  do,  and  not  leave  it  all 
to  outside  enterprise."  A  review  of 
mining  in  the  province  in  1921  was 
given  by  William  Fleet  Robertson, 
provincial  mineralogist,  who  placed  the 
value  of  total  production  in  1921  at 
$28,504,903,  a  decrease  of  $7,038,181. 
The  value  of  the  metal  output  was 
$13,232,002  and  that  of  coal  was 
placed  at  $13,272,903. 

Mayor  Tisdall  of  Vancouver  ex- 
pressed the  hope  that  local  capital 
would  be  invested  in  the  province's 
mining  prospects.  William  M.  Brewer, 
resident  Government  mining  engineer, 
summed  up  a  discussion  of  the  pros- 
pector by  charging  that  too  much 
education  was  responsibile  for  his  in- 
creasing scarcity.  The  youth  of  today, 
he  said,  are  educated  to  the  point  where, 
after  being  graduated,  they  contrast 
unfavorably  the  lonely  life  of  a  pros- 
pector with  life  in  a  city,  where  money 
can  be  earned  with  no  sacrifice  of  com- 
fort or  of  social  opportunities. 


acknowledged  the  blight  of  unworked 
claims  but  felt  that  a  radical  change 
in  the  law  might  do  an  injustice  to 
many  deserving  mining  men.  No  con- 
clusion appeared  possible,  and  the  issue 
was  left  in  suspense. 

Transportation  by  Air  an 
Aid  to  Prospecting 

"Aerial  Photography  as  an  Aid  to 
Prospecting"  was  discussed  by  Major 
E.  MacLaurin,  who  claimed  that  the 
airman  with  the  present  equipment  can 
render  valuable  assistance  to  the  pros- 
pector. Large  tracts  of  territory,  he 
said,  could  be  photographed  in  strips, 
pieced  together  and  the  final  mosiac 
would  permit  careful  study  and  con- 
sideration before  entering  the  country. 
From  this  the  prospector  could  prepare 
his  field  map,  showing  the  drainage  of 
the  country,  the  best  route  for  entry. 
the  relative  locations  of  mountains, 
valleys,  lakes  and  other  important  in- 
formation as  to  cover,  rock  croppings 
and  other  features.  Major  MacLaurin 
said  that  conditions  in  British  Columbia 
were  favorable  to  this  kind  of  pre- 
liminary  exploration. 

"In  my  experience,"  he  declared,  "an 
efficient  seaplane  or  flying  boat  may 
move  almost  anywhere  in  comparative 
safety,  as  the  province  abounds  in 
lakes  and  rivers  suitable  for  emergency 
landing  places.  As  far  as  I  know,  little 
use  has  been  made  of  aircraft  by 
mining  men.  Except  for  one  or 
two  photographic  surveys  of  oil  prop- 


The    question    of   the    expediency    of     erties   in    the   south,    the    Imperial    Oil 


advocating  the  imposition  of  heavier 
taxation  on  Grown-granted  mineral 
claims  or  of  requiring  a  certain  amount 
of  development  work  to  be  done  each 
year,  in  place  of  the  present  tax  of 
25c.  an  acre,  was  discussed  with  spirit. 


Co's  experiment  in  the  Peace  River 
country,  and  a  flight  made  by  Professor 
Bruce,  of  Queens  University,  last  sum- 
mer in  northern  Ontario,  not  much  has 
been  done.  British  Columbia  is  es- 
pecially well  suited  to  the  operation  of 
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fta  physical  features  are  ax 

ich.  offering  difficulties  to 

the  ordinary  moans  of  locomotion,  but 

its   innumerable   takes  and   rivers  pro 

vide    splendid    natural    landing    places. 

urd  flying  with  a  reliable 

i  a  properly  cared  for  machine 

.   perfectly  safe  and  sane  means 

of  travel." 

The  general  mining  and  milling 
practice  at  the  Britannia  mine,  on 
Sound,  was  discussed  by  C  f. 
Browning.  He  said  that,  power  being 
produced  entirely  on  the  property,  the 
whole  operation  of  mining,  transp  irting 
and    concentrating    2,300    tons    of    ore 

BS  accomplished  by  a  plant  that 
was  more  or  less  self-contain. 'd,  with 
the  exception  of  the  smelting  and  re- 
fining of   the  copper   concentrate.-. 

ossibilites  of  the  Mackenzie 
River  were  described  by  Prof.  M.  "I  • 
Williams  who  recounted  the  results 
of  the  prospecting  of  the  Imperial  Oil 
gusher  has  been  struck  and 
capped,  he  said,  and  later  the  How  had 
declined.  It  was  not  likely  that,  how- 
ever the  field  might  develop,  it  would 
produce  what  were  commonly 
to  as  gushers.  He  stated,  that  the 
company  did  not  have  to  sink  far  before 
obtaining   the   oil. 


The  After-Effect  of  Igneous 
Intrusion* 


Standardization  Bulletin  of  A.M.C. 
Ready  for  Distribution 

Every  mine  operator  and  engineer 
interested  in  standardization  of  mining 
equipment,  or  in  improving  the  methods 
and  practices  in  mining,  will  find  much 
useful  information  in  the  Second  Stand- 
ardization Bulletin  just  published  by 
the  Standardization  Division  of  the 
American  Mining  Congress,  Washing- 
ton, D.  C.  It  contains  the  recommenda- 
tions of  the  committees  from  the  coal 
and  metal  branches,  and  as  the  com- 
mittee had  the  views  of  both  operators 
and  manufacturers,  the  recommenda- 
tions are  the  result  of  thorough  con- 
sideration. The  bulletin  also  contains 
the  discussions  of  the  reports  which 
were  presented  at  the  Second  National 
Standardization  Conference  in  Chicago 
in   October,  1921. 

The  following  committees  of  the 
metal-mining  branch  have  presented 
progress  reports  with  discussions  and 
suggestions  for  the  consideration  of  the 
industry:  drilling  machines  and  drill 
steel,  N.  B.  Braly,  chairman;  under- 
ground transportation,  William  B. 
Daly,  chairman;  fire-fighting  equip- 
ment, William  Conibear,  chairman; 
mine  ventilation,  Charles  A.  Mitke, 
chairman,  (temporary);  mechanical 
loading  underground,  Lucien  Eaton, 
chairman;  mine  timbers,  Gerald  Sher- 
man, chairman;  mine  accounting,  T. 
O.  McGrath,  chairman. 

It  is  the  desire  of  the  Standardization 
Division  of  the  congress  and  of  all 
those  who  have  been  carrying  on  the 
work  of  standardization  to  obtain  the 
widest  possible  distribution  of  this 
bulletin  to  the  mining  industry.  The 
bulletin  will  be  furnished  on  request  to 
the  American  Mining  Congress,  Munsey 
Pui'ding,  Washington,  D.  C. 


Presidential  Address  of  James  F.  Kemp, 

Before    the    Geological    Society    of 

America.  Made  at  Amherst 

December,  1921 

The  general  use  of  the  polarizing 
microscope  was  brought  into  this  coun- 
try in  the  70's  but  had  its  greatest 
stimulus  in  the  next  decade,  through 
American  students  —  Cross,  Iddings, 
Oilier.  Adams.  Williams  and  others  re- 
turning from  the  laboratories  of  Zinkel 
,,:■  Kosenbusch.  Subsequent  detailed 
study  lias  made  it  possible  to  say  that 
we  have  about  completed  our  knowledge 
as  to  components  and  structures  of 
rocks.  Petrography  has  become  petrol- 
ogy, and  we  are  now  looking  forward 
;..  a  great  ;r  understanding  of  processes. 
Another  important  subject  gaining  in 
attention  in  the  last  three  decades  re- 
lates to  the  after-effects  of  igneous 
intrusion. 

No  matter  how  undisturbed  are  sedi- 
mentary strata,  it  is  never  safe  to  as- 
sume that  igneous  rocks  may  not  be 
ited.  The  basic  dikes  of  western 
New  York,  Kentucky,  and  Arkansas  are 
examples.  The  flat  beds  around  the 
Gulf  of  Mexico  are  penetrated  by  basal- 
tic plugs  near  Tampico,  and  even  the 
salt  domes  of  Texas  and  Louisiana  per- 
sistently suggest  underlying  intrusive 
masses. 

We  now  know  more  about  the 
chemical  components  of  the  igneous 
rocks  than  of  the  igneous  magma. 
Magmas  contain  dissolved  gases,  most 
of  which  escape  on  crystallization. 
Experience  assures  us  that,  in  general, 
high  silica  magmas  are  richest  in 
these  gases,  and  basic  ones  less  so. 
These  gases  are  almost  universally 
held  to  be  as  much  a  part  of  the  deep- 
seated  magmas  as  are  the  silica  and 
the  common  bases.  On  cooling,  most 
of  these  gases  escape,  although  small 
amounts  remain  in  the  composition  of 
certain  minerals;  and  they  doubtless 
separate  as  the  rock  crystallizes. 

The  effect  of  these  gases  is  observed 
in  the  intrusive  rock  itself  in  minerals 
developed  after  the  main  crystalliza- 
tion. Orbicular  or  spheroidal  granites 
or  diorites  may  be  due  to  this  stage 
and  class  of  igneous  phenomena,  and 
inclusions  in  ingneous  rocks  may  be  per- 
fectly altered  by  the  same  agencies. 
What  do  we  know  as  to  the  actual 
composition  of  these  emitted  gases  ? 
At  Kilauea,  Day  and  Shepard  caught 
from  the  basaltic  magma,  water,  carbon 
dioxide,  nitrogen,  carbon  monoxide,  and 
sulphur  trioxide— also  soda,  potash, 
lime,  ferric  oxide,  and  alumina,  but  no 
silica.  At  Katmai,  Allen  and  Zeiss 
have  found,  in  the  emanations,  water, 
carbon  dioxide,  nitrogen,  hydrogen, 
sulphide  and  hydrogen,  methane  and 
oxygen.  Indicated  compounds  are 
hydrochloric  acid,  hydrofluoric  acid  and 
hydrogen  sulphide.  A  computation  of 
fifty  analyses  of  volcanic  emissions  by 
F.  C.  Lincoln   has  indicated  that   after 
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water-gas,  carbon  dioxide  is  the  most 
abundant,  Then  comes  nitrogen;  then 
hydrofien  sulphide;  then  sulphur  diox- 
ide;  then  hydrochloric  acid,  hydrogen, 
and  methane.  Among  the  condensible 
components  come  sulphur,  salt,  salam- 
moniac,  and  ferric  chloride;  in  small 
quantities,  tellurium,  arsenical  com- 
pounds, boric  acid,  and  all  the  common 
economic  metals  except  gold  and  silver. 
Silica  is  missing,  although  it  occurs  in 
hot  spring  waters  and  is  most  char- 
acteristic of  contact  zones  and  mineral 
veins. 

Volcanic  emissions  are  only  a  partial 
indication  of  what  takes   place   around 
a    deep-seated    intrusion     under    high 
pressure    and    temperature,    and    under 
the  precipitative  influences  of  the  wall 
rocks.      One     of    the     most    indicative 
things     is     the     impregnated     ancient 
strata    in    the     Pre-Cambrian     ancient 
gneisses   of    sedimentary   origin    which 
have   been    soaked    with    the    juices    of 
igneous   rocks.     Around   igneous   intru- 
sions the  alteration  has  in  many  cases 
been  so  profound  that  it  is  difficult  to 
determine   where   original    sedimentary 
matter     ends     and     contribution     from 
the    intrusions    begins;    and    near    the 
intrusion,    the    alteration    may    be    so 
intense    as    to    cause    the    altered    rock 
to  be  mistaken  for  igneous.     The  par- 
tial   bed-by-bed    (lit-par-lit)    alteration 
of  sedimentaries  is  closely  allied  to  the 
phenomena    of    contact    zones;     where 
shales   are   crystallised    into   new    min- 
erals; and  with  limestones  where  char- 
acteristic   lime   silicates   are   developed. 
The   early  view  of  these  lime  silicates 
was  that  they  represented  the  crystal- 
lization of  material  already  in  a  lime- 
stone, but  in  1905  Kemp  and  Lindgren 
announced  that  the  garnet  of  these  con- 
tact   zones,    instead    of    being    of    the 
lime-alumina  variety,  was  the  lime-iron 
variety   (andradite),  demonstrating  the 
introduction  of  some  iron  into  the  lime- 
stone   at    the    time    of    crystallization. 
There   are    also,    besides   the    iron   sili- 
cates     and      oxides      (magnetite      and 
specular  hematite)  great  bodies  of  iron 
sulphides,   sometimes   with   copper   and 
other    ores    associated.      Clearly,    also, 
silica  has  been  introduced.    The  general 
order    of    introduction    seems     to    be: 
first,  lime  silicates;  second,  iron  oxides, 
magnetite,  and   specularite;   third,  sul- 
phides of  iron,  copper,  and  other  metals. 
As  to  the  mineral   veins,  the  signifi- 
cance of  the  mineral-bearing  pegmatites 
has   been   realized   more  and   more,   as 
they  have  been  found  to  be  sources  of 
tungsten,  molybdenum,  and  other  ores. 
This  realization  of  their  significance  to 
the  study  of  ore  deposits  began  in  the 
early  90's;   and   the   study  was   led   by 
Vogt    in    Norway,    and    the    distinctive 
American  school,  presented  by  the  writ- 
ings   of    Lindgren,    Spurr,    and    Kemp, 
emphasizing  more  and  more  the  grow- 
ing   faith    in    the    explanation    of    ore 
deposition  as  an  after-effect  of  igneous 
intrusion.     In   1901   Kemp   pointed   out 
the  absence  of  meteoric  waters  in  deep 
mines,  and  the  estimate  of  Delesse  in 
1861     that    the    total    amount    of    the 
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ground  waters  would  yield  a  layer 
r,600  ft  deep  uniformly  over  the  earth 
has  been  gradually  reduced  to  that  of 

Fuller  in    1906   of  only  96  ft. 

In  1906  Lindgren  gave  his  note 
worthy  address  on  "The  Relation  of 
Ore  Deposits  to  Physical  Conditions," 
and  in  1907  Spurr  published  his  valu- 
able contribution,  "A  Theory  of  Ore 
Deposition,"  in  which  he  outlines  the 
zonal  theory  of  ore  deposition  in  suc- 
cessive zones  or  stages,  away  from  a 
central  magmatic  source,  the  ditferent 
tones  being  marked  by  characteristic 
metals.  This  sequence  has  been  cor- 
roborated in  whole  or  in  part  by  many 
observers. 

My  conclusion  is  that,  in  spite  of 
my  early  training,  I  have  been  irresist- 
ibly drawn  by  study  and  logic  to  a 
confidence  in  the  great  part  played  by- 
igneous  forces  in  nature.  We  have 
now  learned  many  facts  concerning 
them,  and  we  are  now  in  process  of 
interpreting  them.  The  intrusive  rocks 
and -their  emissions  constitute  an  ex- 
planation of  recrystallization  of  ancient 
strata  of  contact  zones,  pegmatites,  and 
quartz  veins  and  of  the  zonal  distribu- 
tion of  ores. 

In  the  future,  we  hope  to  find  out 
the  causes  of  upward  intrusion;  why 
igneous  magmas  differentiate;  and  why 
the  differentiated  products  resume  their 
upward  journey. 


MEN  YOU  SHOULD 
KNOW  ABOUT 


Morgan  H.  Wright  was  recently  in 
New  York. 

W.  A.  Funk  has  gone  to  Los  Angeles 
on  professional  business. 

Eugene  Dawson  will  go  to  Panama  on 
mining  business,  to  be  gone  about  thirty 
4  ays. 

Richard  A.  Parker,  of  Denver,  and 
Mrs.  Parker  left  New  York  this  week 
for  Italy. 

R.  V.  Whetsel  is  in  New  York,  and 
-will  return  to  Tampico,  Mexico,  in  a 
few  days. 

Walter  Douglas,  president  of  the 
Phelps  Dodge  Corporation,  is  on  an  in- 
spection trip  in  Arizona. 

William  B.  McKinlay  is  now  at 
Quiruvilca,  Peru,  with  the  Northern 
Peru  Mining  &  Smelting  Co. 

Gerald  H.  Hutton,  of  the  Gold  Canyon 
Dredging  Co.,  has  recently  returned 
from  Dayton  to  San  Francisco. 

R.  H.  Elliot,  vice-president  of  the 
United  Comstock  Mines  Co.,  is  in  Gold 
Hill  on  professional  business. 

A.  J.  Clark,  metallurgist  of  the 
Homestake  Mining  Co.,  is  in  New  York, 
his  father  having  recently  died  there. 

Bernard  MacDonald  has  returned  to 
Parral  from  an  examination  of  mines  at 
Inde,  in  the  State  of  Durango,  Mexico. 

Nathaniel  L.  Amster,  Boston  mining 
man,  with  his  family,  is  spending  the 
last  of  the  colder  months  in  Phoenix, 
Ariz. 


.1.   A.   Cullcn   has   been   ai  signed   to 

cement  v. .  n  k     at     the     Co- 

lumhUS    station    .it'   tlie    U.    S.    Bureau   of 

Charles  Dunphj  and  H.  It.  Bostick, 

San    Francisco,   were    recent    visit 

the     San      Dimas      mine,      in      Durango. 

Mexico. 

V  M.  (.ctchell.  manager  of  the  Betty 
O'Neal  mine  near  Battle  Mountain,  has 
returned  to  Battle  Mountain  from  Salt 
Lake  City. 

W.     Haseltyne     has     been     placed     in 

charge  of  the  concentrating  and  cyan 

ide  plants  at  the  Premier  mine,  Port- 
land Canal. 

P.  G.  Beckett,  genera,  manager  of  the 
western  operations  of  the  Phelps  Dodge 
Corporation,  has  reopened  his  offices  at 
Douglas,  Ariz. 

Samuel  H.  Bolbear  will  spend  most 
of  the  next  two  or  three  months  in 
Canada.  He  was  a  recent  visitor  at  the 
Vimy   Ridge    mine,   Coleraine,   P.    Q. 

Colonel  C.  H.  Machin,  of  Kenora,  On- 
tario, is  in  New  York  completing  finan- 
cial arrangements  for  the  opening  of 
the  Mikado  mine,  in  the  Lake  of  the 
Woods  district. 

Charles  F.  Mason  sailed  on  the 
"Huron,"  Feb.  18  for  Argentina,  where 
he  will  supervise  the  installation  of 
Holbeck  powdered-coal  equipment  at 
the  Famatina  smelter. 

M.  M.  Blazquez  and  J.  W.  Barry, 
directors  of  the  Cia.  Minera  la  Con- 
stancia,  have  returned  to  Saltillo  from 
inspection  of  the  properties  of  the  com- 
pany in  Sierra  Mojada. 

H.  G.  Thiele,  formerly  with  the  Oliver 
Continuous  Filter  Co.,  is  now  connected 
with  the  Engineering  Structures  Co., 
Call  Building,  San  Francisco,  special- 
izing on  structural  erection. 

Patrick  Daly,  veteran  prospector  and 
mine  operator  of  Stewart,  B.  C,  has 
left  for  New  York  to  interest  capi- 
tal in  mining  properties  of  the  Salmon 
Arm  section  of  Portland  Canal  district. 

Bulkeley  Wells,  president  of  the 
Metals  Exploration  Co.,  en  route  to  San 
Francisco  from  New  York,  stopped  off 
at  Virginia  City,  Nev.,  on  Feb.  7  to 
inspect  operations  at  Gold  Hill  and  Gold 
Canyon. 

Norman  Carmichael,  former  general 
manager  for  the  Arizona  Copper  Co., 
Ltd.,  is  in  Phoenix,  Ariz.,  with  Mrs. 
Carmichael,  for  a  period  of  rest  and 
recreation  before  starting  for  New- 
York,  where  they  will  make  their  home. 

Senator  Samuel  D.  Nicholson,  member 
of  the  Senate  Committee  on  Mines  and 
Mining,  was  in  Denver  during  the  week 
of  Feb.  13,  conferring  with  Colorado 
mining  men  concerning  measures  pend- 
ing in  Congress  affecting  the  mining 
industry. 

Dr.  F.  V.  Meriweather,  of  .the  U.  S. 
Bureau  of  Mines,  has  been  assigned  to 
the  Houghton  station  for  temporary 
duty.  Dr.  Meriweather  was  chief  physi- 
cian for  the  Public  Health  Service  at 
the  Muscle  Shoals  plant  and  also  saw 
service  overseas. 

D.  M.  Drumheller,  Jr.,  formerly,  man- 
ager of  the  Tidewater  Copper  Co.,  has 


ed  to  Sidnej   Inlet,  when 
upervi  - 

patty's    Indian    Chief    mine    an. I    plant 
Mr.    Drumheller    has    been    hi 

•    in  Spokane  foi    a 

H.    \.  Ho.  rnei  gned  to 

rare-metal   work    ai    the   Ken.. 
of  the  U.  s.  Bun 

Mines.    Mr.  I mn  was  formerly  con- 

with    the    Denvi  of  the 

Bureau   of   .Mines.      Foi    the    ps 
oral  years  he  ha-  been  engaged   in  com- 
mercial work. 

John  C.  Creenw  aj  lanagei 

of  the  Calun  .ii.-i.   has   been 

commissioned  a  brigadiei  general  in  the 
United   States   I;. ■-. 

to    command    of    the     109th    and     ) loth 
infantry    regiments,    within     thi 
Reserve  Division,  which  en 
rado,  Oklahoma.  New  Mexico,  and  Ari- 
zona. 


SOCIETY    MEETINGS 
ANNOUNCED 


Engineers'  Club  of  Northern  Minne- 
sota will  hold  its  annual  banquet  at 
Hibbing,  Minn.,  on  the  evening  of  Feb. 
25.  The  principal  speaker  of  the  even- 
ing will  be  John  Stone  Pardee,  who  wil! 
address  the  club  on  the  subject  of  the 
Great  Lakes- St.  Lawrence  deep-water- 
way canal. 


OBITUARY 


John  Adams  Smith  died  in  Montreal 
on  Feb.  11  after  a  long  illness.  Mr. 
Smith  was  one  of  the  pioneers  of  the 
Rossland,  B.  C,  and  Porcupine  mining 
districts. 

John  F.  Shafroth,  former  United 
States  Senator  from  Colorado  and  twice 
Governor  of  the  state,  died  at  Denver 
on  Feb.  20  after  a  week's  illness.  He 
was  sixty-seven  years  old.  Senator 
Shafroth  was  one  of  the  original  com- 
missioners appointed  by  President 
Wilson  on  the  War  Minerals  Relief 
Commission. 

Lucien  H.  Norton,  of  the  firm  of 
Root  &  Norton,  Durango,  Col.,  died  on 
Feb.  10  of  heart  failure.  Mr.  Norton 
was  a  graduate  of  the  Columbia  School 
of  Mines,  class  of  1886.  After  his 
graduation  he  was  employed  by  an 
English  mining  company  in  San 
Domingo.  Later  hsiobecame  identified 
with  the  Pennsylvania  Lead  Co.  at  the 
smelter  at  Sandy,  outside  of  Salt  Lake 
City,  and  then  removed  to  Park  City, 
where  he  was  employed  at  the  Mercur 
mine,  at  the  time  of  one  of  the  first 
trials  of  the  cyanide  process  in  this 
country.  In  1895  he  removed  to 
Monterey.  Mexico,  where  he  was  chief 
assayer,  for  the  Guggenheim  smelter 
there,  for  five  years.  From  1900  to 
1902  he  was  superintendent  of  the 
Humphreys  M.  &  M.  Co.  at  Creede. 
Col.  In  1908  the  partnership  of  Root 
&  Norton  was  formed. 
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exclusively  from  its  own  staff  and  correspondents,  both  in  the  United  States 
ud  in  foreign  fields.  If,  under  exceptional  conditions,  material  emanating  from 
other  sources  is  published,  due   acknowledgment  and  credit  will   be  accorded. 


Leading  Events 


A  strike  in  the  Tintic  district,  Utah,  caused  by  the 
recent  reduction  in  wages  there,  has  resulted  in  the  old 
-^ale  being  restored  in  that  camp. 

Reduction  of  freight  rates  has  virtually  been  asked 
of  the  Interstate  Commerce  Commission  by  the  direc- 
tors of  the  Colorado  Metal  Mining  Fund  and  the  Colo- 
rado Metal  Mining  Association. 

The  Lone  Pine-Surprise  Consolidated  Mining  Co.  has 
won  the  decision  in  the  apex  suit  brought  against  it 
by  the  Day  interests.  The  finding  of  the  lower  court 
has  been  affirmed. 


Inspiration  Consolidated  has  put  four  units  of  its  mill 
in  operation.  False  reports  of  a  labor  shortage  have 
caused  many  to  go  to  the  Globe-Miami  district  seeking 
employment.  United  Verde  Extension  has  started  one 
reverberatory. 

The  Daly  West  Mining  Co.,  at  Park  City,  Utah,  is  to 
be  taken  over  by  a  new  company  headed  by  George  W. 
Lambourne.  The  Judge  holdings  may  be  transferred  to 
the  same  company,  it  is  said. 

War  mineral  relief  claimants  to  the  number  of  837 
have  asked  rehearing  of  their  cases. 


Inspiration  Starts  Four  Units 
of  Concentrator 
False  Reports  of  Labor  Shortage  Cause 
Flood  of  Men  Seeking  Employ- 
ment  in    District 

Inspiration  has  resumed  production 
of  concentrates  with  four  of  the  twenty 
units  of  its  mill,  after  nine  months' 
idleness.  Half  of  the  mill  is  ready  for 
operation  at  any  time.  The  company 
is  reported  to  have  struck  a  large  body 
of  2  per  cent  mixed  carbonate  and 
sulphide  ore  in  the  new  Porphyry  shaft, 
which  has  gone  through  about  60  ft. 
of  mineralized  material  without  strik- 
ing bottom.  The  shaft  is  now  about 
420  ft.  deep,  and  is  being  pushed  at 
the  rate  of  7  or  8  ft.  a  day.  The  same 
orebody  was  cut  several  years  ago  in  the 
old  Barney  shaft,  200  yd.  distant  and 
at  about  the  same  depth.  The  shaft 
is  to  have  modern  and  expensive  equip- 
ment. 

The  International  smelter  is  operat- 
ing two  reverberatories  at  capacity.  No. 
1  furnace  is  not  expected  to  be  ready 
for  operation  before  March  15,  when 
Old  Dominion  concentrates  are  ex- 
pected. Inspiration  concentrates  are  to 
be  handled  at  Miami  and  a  correspond- 
ing cut  made  in  the  amount  of  Miami 
concentrates.  The  two  furnaces  will 
continue  their  normal  output  of  about 
15,000,000  lb.  of  blister  copper  per 
month.  When  the  smelter  closed  last 
May,  there  was  on  hand  65,000,000  lb. 
of  copper  bullion,  now  reduced  to 
10,000,000. 

Old  Dominion  is  expected  to  start 
operation  about  March  1  and  to  be  op- 
erating its  mill  within  a  few  days  there- 
after. H.  C.  Plummer,  general  manager 
of  the  Arizona  Commercial,  states  that 
his  company  will  resume  shipments  of 
ore  as  soon  as  the  Old  Dominion  mill 
is  ready,  about  March  L  He  has  added 
to  his  underground  force  and  has 
started  operation  of  the  power  house. 

Iron  Cap  is  operating  its  mill  two 
shifts  at  about  two-thirds  capacity  and 


is  sending  concentrates  to  the  Inter- 
national smelter. 

Both  Globe  and'  Miami  are  flooded 
with  new  arrivals  of  men  seeking  em- 
ployment, brought  here  by  erroneous 
reports  of  a  labor  shortage.  Skilled 
labor  will  be  recruited  from  former 
employees.  Of  unskilled  labor  there  is 
a    surplus   already. 

A  material  reduction  has  been  made 
on  ore  shipments  from  the  district  to 
El  Paso,  with  a  base  of  $2.60  a  ton  in 
car-load  lots  on  ores  valued  at  $15  a 
ton,  ranging  up  to  $7.37J  on  $150  ore. 
The  old  rate  started  at  $3.38  for  $15 
ore.  Almost  all  the  ores  shipped  are 
valued  between  $15  and  $30  a  ton. 


Strike  at  Mount  Morgan  Settled 


Brisbane,  Feb.  16 — The  strike  which, 
owing  to  a  reduction  in  wages,  has 
been  in  effect  at  the  Mount  Morgan 
Gold  Mining  Co.'s  property  has  been 
settled.  It  is  expected  that  work  will 
be  resumed  in  about  three  weeks. 


Lone  Pine-Surprise  Wins 
Apex  Decision 

The  Circuit  Court  of  Appeals  has 
confirmed  Judge  Rudkin's  decision  in 
favor  of  the  Lone  Pine-Surprise  Con- 
solidated Mining  Co.,  owner  of  the  Last 
Chance  Gold  Mine,  at  Republic,  Wash. 
This  company  several  years  ago  was 
made  defendent  in  apex  litigation 
brought  by  Republic  mines  branch  of 
the  Northport  Smelting  &  Refining  Co., 
owners  of  an  adjacent  mine.  The 
plaintiff  sought  about  half  the  ore 
above  the  500  level  of  the  Last  Chance 
mine  and  nearly  all  below  it;  also  dam- 
ages totaling  about  $100,000  for  ore 
removed  by  the  Last  Chance.  Judg- 
ment for  the  Lone  Pine  company  was 
entered  in  the  Federal  Court  at  Spokane 
during  1920.  The  decision  was  appealed, 
only  to  be  confirmed  as  stated. 


Colorado  Operators  Seek  Freight 
Reduction 

Interstate    Commerce    Commission 

Petitioned  by  Directors  of  Two 

Organizations 

Reduction  of  freight  rates  has  been 
asked  by  the  board  of  directors  of  the 
Colorado  Metal  Mining  Fund  and  the 
Colorado  Metal  Mining  Association,  on 
behalf  of  the  ore  producers  of  the 
state.  A  statement  has  been  filed  with 
the  Interstate  Commerce  Commission, 
asking  that,  in  the  proceedings  now 
pending  before  the  commission,  special 
notice  be  taken  of  the  deplorable  con- 
dition of  the  metal-mining  industry  in 
Colorado,  so  that  such  remedies  as  are 
possible  may  be  applied. 

The  statement  recites  conditions  in 
Colorado  in  support  of  the  following 
recommendations : 

A  uniform  reduction  of  freight  rates 
on  ores  and  concentrates  throughout 
Colorado  to  the  basis  of  the  rates  in 
force  prior  to   May,   1918. 

A  revision  of  freight  rates  on  coal 
and  coke  from  the  producing  points  to 
metal  mines  and  smelters. 

A  modification  of  the  rates  on  lead 
bullion  and  copper  matte  from  Colo- 
rado common  points  to  the  Atlantic 
seaboard  to  a  parity  with  those  in 
force   prior  to   1918. 


Spain  Revises  Export  Duties 


Madrid,  Feb.  16 — The  new  tariff 
which  became  effective  today  fixes  the 
following  export  duties:  Pyrites,  .15 
pesetas  per  ton;  other  iron  ores,  .20 
pesetas  per  ton;  copper  ores,  .15  to  10 
pesetas  per  ton,  according  to  richness; 
copper  precipitate,  35  pesetas  per  ton; 
wolfram,  25  pesetas  per  ton;  man- 
ganese, .20  to  1.50  pesetas  per  ton; 
and  lead  ores,  a  rate  of  20  pesetas  per 
ton  export  duty. 
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IX  THE  PAS.  THE  "JUMPING  OFF  PLACE"  FOR  NORTHERN  MANITOBA 


The  Elbow  Lake  Strike— Another  Porcupine? 

Three  Big  Companies  Already  Interested  in  Manitoba's  Newest 

Gold  District — Spring  Rush  Expected — Mineralization 

Suggests  Possibilities  of  Opening  Large  Mine 

By  Walter  A.  Rukeyser 

Written  for  Engineering  and  Mining  Journal 


L\TE  LAST  SUMMER  two  brothers. 
/  Gordon  and  Kenneth  Murray, 
made  a  spectacular  gold  discovery  at 
Elbow  Lake,  about  125  miles  by  trail 
north  of  The  Pas,  Manitoba.  An 
option  on  this  group  of  five  claims  was 
taken  by  S.  W.  Cohen,  of  Montreal, 
who  immediately  made  a  thorough  ex- 
amination of  the  property.  In  October 
this  option  was  taken  up  by  the  Hol- 
linger  interests  through  the  agency  of 
Mr,  Cohen.  Since  that  time  there  has 
been  an  ever-increasing  impetus  to  a 
healthy  development  of  the  new  district 
and  a  veritable  rush  of  prospectors, 
brokers  and  engineers  into  the  country. 

Elbow  Lake  lies  in  the  east-central 
part  of  an  intensively  mineralized  zone 
extending  from  the  already  famous 
Flin  Flon  and  Mandy  copper  properties 
on  the  west  to  Herb  Lake,  with  its 
small  but  consistent  veins  of  high  gold 
content,  on  the  east.  This  zone,  «p- 
proximately  100  miles  in  an  easterly 
and  westerly  direction  by  30  miles  north 
and  south,  consists  of  a  series  of  basic 
volcanic  flows  now  altered  to  green- 
stones and  chlorite  schists.  These 
have  been  intruded  by  large  batholiths 
of  granite  and  a  series  of  related  acidic 
dikes,  quartz  porphyries,  syenites,  and 
the  like.  All  these  formations  are  of 
pre-Cambrian  age. 

The  spectacular  showing  uncovered 
by  the  Murrays  lies  in  the  greenstone 
at  or  near  the  contact  with  the  granite 
mass.     The  work  done  to  date  consists 


of  a  series  of  deep  trenches  crosscut- 
ting  the  formation  for  well  over  100 
ft.  and  at  intervals  along  the  strike 
for  500  ft.  or  more.  The  greenstone 
appaPtntly  was  sheared  before  or  at 
the  same  time  that  the  intrusion  of 
the  granite  and  acid  rocks  took  place. 
It  is  replaced  in  varying  degree  by  the 
action  of  highly  siliceous  solutions  and 
has  been  mineralized  with  quartz, 
free  gold,  pyrite,  and  other  iron  sul- 
phides. It  is  a  peculiar  characteristic 
that  practically  all  of  the  pyrite  is  in 
the  residual  greenstone,  whereas  all 
the  free  gold  that  I  observed,  at  least, 
is  included  by  the  quartz.  This  occurs 
in  the  form  of  veinlets.  flat  seams,  and 
irregular  masses  throughout  the  miner- 
alized zone. 

It  has  been  said  by  authorities  on 
the  district  that  the  mineralization  is 
genetically  related  to  the  granite. 
However,  my  own  impressions  (they 
cannot  be  called  more  than  that)  are 
that  sufficient  emphasis  has  not  been 
placed  on  the  porphyritic  and  associated 
dikes  as  a  factor  in  the  mineralization 
of  the  greenstone. 

The  gold  occurs  as  nuggets  and  large 
spatterings  of  a  most  spectacular 
nature,  and  it  has  furthermore  been 
proved  that,  disregarding  these  vis- 
ible showings,  the  intermediate  rock 
assays  high  across  the  widths  developed 
by  the  trenches.  Furthermore,  these 
remarkable  showings  extend  over  a 
wide  area,  and  shots  which  have  beer. 


placed  in  rock  under  the  muskeg  nearly 
3,000  ft.  north  of  the  original  discovery 
have  brought  to  light  similar  extraor- 
dinary results.  One  more  fact  that 
leads  to  the  belief  that  this  is  in  reality 
a  mineralized  zone,  and  not  a  vein  or 
shoot  in  any  sense  of  the  word,  is  that 
one  can  blow  out  a  spectacular  showing, 
go  down  a  few  inches  without  en- 
countering visible  gold,  and  then  sud- 
denly again  encounter  a  large  display. 

The  Hollinger  representatives  have 
just  completed  cutting  a  forty-five-mile 
winter  road  from  Mile  55  of  the  Hudson 
Bay  Railway.  This,  it  may  be  re- 
membered, was  put  through  from  The 
Pas  to  Fort  Norman,  on  Hudson  Bay, 
for  the  purpose  of  supplying  a  short 
haul  to  the  sea  as  an  outlet  for 
western  Canada's  grain.  The  project, 
started  in  Premier  Laurier's  adminis- 
tration, has  never  been  completed,  al- 
though steel  has  been  laid  for  211  miles. 
A  mixed  train  is  operated  fortnightly 
over  the  line. 

At  the  instigation  of  Philip  L.  Foster, 
representing  English  interests.  I  have 
just  made  the  trip  to  Elbow  Lake. 
George  Bancroft,  wrho  was  with  J.  E. 
Spurr's  party  when  the  Mandy  was 
located,  accompanied  me  from  The  Pas 
and  also  acquired  property  for  his 
interests.  Travel  was  by  dog  team 
and  the  longer  trail  (about  125 
miles),  following  the  waterways,  was 
taken,  as  we  could  not  be  dependent 
uDon  the  bi-weekly  train  service  to 
Mile  55.  By  easy,  stages  it  took  three 
and  one-half  days  each  way  to  make 
the  trip. 

Hundreds  of  claims  had  been  staked; 
in  fact,  as  far  south  as  Island  Lake, 
north  to  the  head  of  Elbow-  and  east 
to  Claw,  the  country  had  been  blanketed, 
most  of  the  locations  having  been  made 
over    the    snow.      A    large    number    of 
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claims  have  already  changed  hands; 
syndicates  have  been  formed  to  acquire 
property,  and  even  some  small  com- 
panies organized  in  anticipation  of 
the  boom  which  is  bound  to  result  this 
spring.  Already  there  is  an  influx  of 
prospectors  from  the  more  beaten 
trails  of  Ontario.  The  usual  amount 
of  wildcatting  is  prevalent. 

On  the  whole,  however,  the  prospects 
for  an  intelligent  development  by  re- 
sponsible interests  are  bright  for  this 
new  district,  hitherto  neglected  even 
by  prospectors,  probably  a  natural 
sequence  to  war  and  post-war  condi- 
tions and  a  general  lack  of  available 
capital.  The  Hollinger,  I  am  told, 
will  have  a  force  of  nearly  sixty  men 
on  surface  development  this  spring.  At 
present  its  group  of  thirty-five  men 
are      completing     camps,      bunkhous?, 


grubhouse,  stable,  office,  assay  hut,  and 
powder  house.  The  work  will  be  pushed 
energetically  by  their  engineer  in 
charge,  Mr.  Rutherford,  and  his  fore- 
man, Mr.   Dowley. 

The  Tonopah  interests  will  undoubt- 
edly be  represented  by  George  Ban- 
croft,  and  I  am  at  present  preparing 
to  return  to  the  district  to  take  charge 
of  a  quite  extensive  development  pro- 
gram. Work  will  be  done  on  not  only 
the  gold  properties  at  Elbow  Lake,  but 
also  on  some  promising  copper  options 
which  have  been  acquired  on  the  zone 
west  of  this  immediate  locality. 

It  is  an  interesting  fact  in  connection 
with  the  foregoing  that  the  Mining 
Corporation  of  Canada,  which  now  con- 
trols the  Flin  Flon,  has  had  substantial 
assurance  from  the  Manitoba  provincial 
government  that  a  railroad  will  be  built 
into  the  district  as  soon  as  large-scale 
development  begins.  This  would  run 
about  thirty-five  miles  south  of  Bibow 
Lake,  and  if  the  present  interviews  of 
Mr.  Brigham,  general  manager  of  the 
Hollinger  company,  with  the  represen- 
tatives of  the  government  are  success- 
ful, one  can  rest  assured  that  should 
later  conditions  warrant,  Elbow  Lake 
will  not  lack  adequate  rail  transporta- 
tion. The  same  applies  to  the  power 
situation,  for  large  water  power  is 
available  for  development  within  easy 
transmission  radius  of  the  entire  min- 
eralized belt. 

Preliminary  geological  reports  have 
been  prepared  by  Professor  Wallace,  of 
the  University  of  Manitoba,  and  E.  L. 
Bruce,  of  the  Canadian  Geological 
Survey.  These,  with  accompanying 
mans,  can  be  obtained  from  J.  O.  Camp- 
bell, the  Commissioner  for  Northern 
Manitoba  at  The  Pas. 


WALTER   A.  RUKETSER 


Copper  Radiator  Being  Tested 
By  New  Cornelia 

Tests  are  being  conducted  with  an 
automobile  radiator  of  copper  by  the 
vew  Cornelia  Conper  Co.,  at  Ajo,  Ariz. 
The  work  began  more  than  a  year  ago, 
and  improvements  have  been  made  from 
time  to  time.  The  cooling  ability  of  the 
copper  radiator  has  already  been 
proved. 


Wages  Raised  Following  Strike  in 
Tintic  District,  Utah 

The    Walkout    on    Feb.    15    Results    in 

a    Restoration  of  Scale  Effective 

Before  Reduction   Was  Made 

Because  of  the  reduction  in  wages  of 
50c.  a  shift  on  Jan.  16  in  the  Bingham 
Canyon  and  Tintic  districts,  Utah,  with 
no  reduction  at  Park  City,  the  miners 
at  the  Eagle  &  Blue  Bell  and  the 
Victoria  mines,  in  the  Tintic  district, 
walked  out  on  Feb.  11  for  a  50c.  in- 
crease in  wages — that  is,  for  the 
former  wage  scale  in  effect  prior  to 
Jan.  16.  The  Tintic  Standard  company 
was  affected  to  a  lesser  extent,  in  that 
about  20  per  cent  of  its  men  walked 
out,  the  others  deferring  action  until 
their  petition  for  a  50c.  increase  in 
wages  with  a  reduction  of  30  per  cent 
in  board  charges  was  considered  by 
the   Tintic    Standard   management. 

On  Feb.  15  the  Tintic  Standard 
announced  an  increase  in  wages  of 
50c.  a  shift,  as  did  also  the  Eagle  & 
Blue  Bell  and  the  Victoria.  The  men 
at  these  properties  returned  to  work. 
This  increase  made  by  the  Tintic 
Standard  and  Eagle  &  Blue  Bell  neces- 
sitated a  50c.  increase  in  wages  by 
other  Tintic  mines,  so  that  machine 
men  now  receive  $4.25  per  shift,  in- 
stead of  $3.75,  which  was  in  effect  for 
about  a  month. 

Properties  whose  operations  are  car- 
ried on  largely  by  lessees — for  example, 
the  Chief  Consolidated,  Gemini,  Ridge 
&  Valley,  Grand  Central,  and  others — 
were  affected  to  a  lesser  extent  than 
some  of  the  others,  as  there  are  a 
relatively  smaller  number  of  company 
employees.  Whether  Bingham  will 
make  a  50c.  increase  or  not  has  not 
been  determined  to  date. 


Lam  bourne  Heads  New  Company 
at  Park  City,  Utah 

Announcement  has  been  made  of  the 
formation  and  financing  of  the  Park 
City  Mining  &  Smelting  Co.,  of  Park 
City,  Utah,  incorporated  under  the 
laws  of  Colorado,  with  an  authorized 
capital  of  $7,500,000,  divided  into 
1,500,000  shares  of  $5  each.  Officers 
are  G.  W.  Lambourne,  president  and 
managing  director;  Moylan  C.  Fox, 
vice-president;  O.  N.  Friendly,  man- 
ager; George  S.  Kruger,  superintendent 
of  mines;  and  D.  C.  Murphy,  secre- 
tary. The  Daly-West  Mining  Co.,  of 
Park  City,  Utah,  will  be  taken  over 
in  exchange  for  treasury  stock  as  soon 
as  details  can  be  arranged.  This  was 
authorized  unanimously  by  Daly-West 
stockholders  at  a  special  meeting  held 
in  Denver  recently.  The  stock  in  the- 
Daly-West  will  be  exchanged  for 
250,000  shares  of  Park  City  Mining  & 
Smelting  Co.'s  stock  on  the  basis  of 
share  for  share  in  the  Daly-West.  The 
Judge  Mining  &  Smelting  Co.  will  be 
invited  in  the  near  future  to  transfer 
the  property  of  that  company  to  the 
Park  City  Mining  &  Smelting  Co.  upon 
an  equitable  basis.  Other  properties- 
may  be  acquired. 
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News  From  Washington 

By   PAUL  WOOTON 
Special  Correspondent 


5,000  Companies  Show  Income  Product  of  Ore  Treatment  837  War  Mineral  Claimants 

of  10  to  16  Per  Cent  in  1919  Not  an  Ore  Ask  Rehearing 

Net    Return    on    Invested    Capital    of  A    product    resulting   from    a   number  Quarter    Million    Award    Recommended 

1,091    Gas  and  Oil   Operators.  of  processes  applied  to  an  ore  is   not  for  Whitmarsh    Mining   <  .. 

12.45  Per  Cent  to  be  classed  as  an  ore.  according  to  a  Crosbv  Claim  Considered 

Companies    engaged    in    mining    and  ^j"" th»«  ha* 1  been  handed  Mown  by  applicatioi  ,na,l 

quarrying  to  the  number  of  4,708  that  *•    l ,nlU*d    ^tetes   Court   of  Customs  under  the  am^ended  War  Mineral    I 

reported  invested  capital  to  the  Bureau  APP«^  »  .«««  case  of  Tower  &  Sons  ^  for  a  reheaSngof 

of  Internal   Revenue  for   1919  had   an  "•   th*    United   States      The  queation  numeroUs  c^eseK  to  locate™ 

income  amounting  to   10.15  per  cent  of  «°«   °.ve*   «    •mportat.on   which    was  ;(|!)s   f 

that    capital;    373    metal-mining-    com-  assessed  hy  the  crfle^r  of  customa  as  m.eiyed   ^  official   J*^ 

panies  show  a  net  income  of  16.26  per  *****    f^\     ™*    importer    con-  (.hanKe  fa  thejr  ^t^      u  ^ 

cent  on  invested  capital;  1,091  gas  and  tended  that  it  should  be  admitted  free  to  locate  on]y  thirtv_five  of  the ^ 

oil   companies    show    a    net    income    of  as   '"cobalt   and   cobalt   ore."     The    mi-  claimants    whose   cases    had    not   been 

12.45  per  cent  on  their  invested  capital,  portatior.  was  in  the  form  of  a  heavy  considered,  on  account  of  the  fact  that 

The    Bureau    of    Internal    Revenue    of  grayish  black  powder.    It  was  admitted  their    original    applications    for    relief 

the   Treasury    Department   on    Feb.   20  that   the   product   was    a   residuum    re-  were  received  too  late. 
CORPORATION    RETURNS     DISTRIB1    HON    1U     INDUSTRIES    FOR    THE    UNITED   STATES 
Income  Returned  t"r  the  Calendar  Year  Ended  Dec    31,  1919 

r,  ..  „  ».  . ,  Corporations Rej 

• Corporations  Re,...rtmE  Net  Income No  Net  I. 

1  otal  War  Profits 

Industries                                                                  Number  of  and  Excess 

.  .                                                                                            Corporations  Number  Net  Income  Income  Tax  Profits  Tax  Total  Tax       Number         Deficit 
I    Mining: 

Coalmining 3.288  1,581  $99,142,382  $8,402,818  $9,298,252  $17,701,070         1647        $23  748  807 

Metal  mining — 

Iron 119  47  3,829,527  325.442  292,362  617,804                72            1444  307 

Copper 241  29  10,490,792  916,619  7,226  923  845             212         10051758 

Lead" and  sine 192  35  9,502,566  833,879  162,962  1,046:841              157           2  695184 

Gold,  silver  and  precious  metals 516  122  5,195,635  478,786  101,278  580  064              394          inijoiac 

All  other  mining 2.489  263  44.053,032  3.931.764  2,146,457  6.078J2I           2  226         23489858 

Non-metal  mining:  '  'km 

Oil 2,820  1.098  194,028,005  17.032,714  20,868,157  37,900,871           1722         41004  128 

Gas 179  117  4,359.090  386,095  348,708  734:803                62               26505? 

Salt,  mines  and  other  sources 40  23  3,968,041  354,105  361,204  715309                17              ?6h9f? 

All  other  non-metal  mining 3,499  779  36,605,129  3,217,282  2,192,678  5,409,'960          2  720         19  217  803 

All  other  mining  concerns,  combinations  and  tributary 

industries 3.969  576  10.687,024  946,820  460,836  1,407.656          3,393         43,761,510 

Total  mining 17  212  4,670  $421,861,223  $36,876,324  $36,240,120  $73,116,444  12  622  $176  775  352 

II.  Quarrying: 

Stone 290  166  3,478,089  284,967  323,110  608,077  124  785  966 

Clay,  sand  and  gravel 538  295  3,466,992  268,406  298.146  566*552  243  1410  730 

Precious  and  semi-precious 17  13  1,499,263  116,339  307  079  423*418  4  '     6*689 

All  other  quarrying 235  93  2,008,190  167,289  172,432  339721  142  I.4IV27 

Total  quarrying 1,080  567      $10,452,534  $837,001       $1,100,767      $1,937,768  5t3       "$'  ' 

Mining  and  quarrying  combinations,  but  main  business  not 

given 97        35  309,944  24,691  2,609  27,300  62  559,205 

Grand  total  mining  and  quarrying 18,469  5,272     $432,623,701     $37,738,016    $37,343,496    $75,081,512        13,197     $180,953,669 

released    for    publication    a    statistical  maining  after  the  natural  ore  had  been  The  commission  has  recommended  an 

compilation,     just     completed     by    the  subjected   to   various  treatments.     The  award  of  $226,348.66  in  the  manganese 

Bureau,   of   the    income   taxes   paid   by  ore  had  been  roasted,  it  was  testified,  claim    of    the    Whitmarsh    Mining    Co. 

industries  in  1919.  to  eliminate  the  arsenic.     It  then  had  The    company    claimed    net    losses    of 

Altogether,  18,469  companies  engaged  been   treated   with   an  acid   to  concen-  $325,268.77.    A  recommendation  for  the 

in  mining  and  quarrying  made  returns,  trate   its   soluble   components.     A   part  payment  of  $22,517.77  was  made  in  the 

Of  this  number,  13,197  reported  no  net  of  the  residuum  was  precipitated,  tilt-  companion  claim  of  George  H.  Crosby, 

income    whatever.      The    detail    of    the  ered,    dried,    and    ground.      The    court  The    original    amount   claimed    in    this 

compilation  covering  mining  and  quar-  held   that,   after  these   treatments,   the  latter  case  was  $60,549.51. 

rying  is  shown  in  the  table.  product  could  not  be  classed  as  an  ore. 

Incidentally,    the    testimony    developed 

...        „.„  _  that  it  could  not  be  classed  as  oxide  of  Finance  Committee  Silent 

Appropriations  Bill  Passed  cobalt,  as  the  analysis  disclosed  that  it  on  Tariff  Bill 

The   House   has    passed    the    Interior  contained  28  per  cent  of  oxide  of  nickel. 

Department     Appropriation     bill     with                         —  zinc-  manganese,  graphite,  and  mica 

appropriations  for  the  U.  S.  Bureau  of  Blue-Sky  Bill  Hearings  Over  ?rZ  t0  be  on  th?  free  '!st  ^hen  the  tariff 
Mines  and  the  U.  S.  Geological  Survev  „  >u  t,  ■  Z  ,  ,  till  emerges  from  the  Finance  Com- 
as recommended  bv  the  committee  I  ,  HTu  F  °1u th!IDemsTon  Mue-sky  bill  mittee,  it  is  stated  on  good  authority, 
motion  of  Reiesentative  Carter  of  cloSed  ^f°re  the  H°USe  Interstate  Com-  The  members  of  the  Finance  Committee 
Okl»hom»  tn  ItniTv  ^  ffi  f  mel'Ce  Committee  recently,  those  ap-  are  making  no  announcements.  Thev 
sirvlTr  rll,  „S rl  %  oeS  Pearing  in  faVOr  0f  the  'egislation  in-  decline  to  confirm  or  deny  the  various 
w3  Jt              w       Colorado    Oregon,  cluding  Franklin  Le0Mrd   representi  rumorg   ag  to  decisiong   the   committee 

Ann.f  t  WrrVaS  e/  6  d;  the  NeW  York  CUrb  market>  G-  S-  Can  «»  said  to  have  made.  As  any  decision 
*^  P  •  T  £  *  e  ^!mt  and  riehU  of  Madiso".  Wis.,  representing  made  in  committee  is  subject  to  re- 
assay  service  for  the  year  beginning  the  association  of  securities  commis-  vision,  it  is  difficult  to  ascertain  with 
July  1  are  authorized  in  the  Treasury  sioners;  Roy  C.  Osgood,  a  Chicago  certainty  what  any  schedule  may  be 
Department  appropriation  bill,  which  banker,  and  Geor-e  W.  Hodges,  of  New  when  the  bill  is  finally  reported  to  the 
has  been  approved  by  the   President.  York,  representing  investment  bankers  Senate 
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London  Letter 

Globe  ft    Phoenix   Company's   Ore   Re- 

serree    -Gaika  Gold's  Policj    Be- 

rersed — Bsperansa    A^ain 

Active 

By  W.  A.  DOMAN 

London.  Feb.  7 — Certain  persons  in 
terested  in  the  Globe  &  Phoenix  Gold 
Mining  Co.  are  becoming  uneasy  at  the 
condition  of  the  ore  reserves.  At  the 
tnd  of  December  the  grade  showed  its 
first  big  drop  for  many  years,  being 
about  5  dwt.  less  than  previously  re- 
ported. As  I  have  mentioned  on  a 
previous  occasion,  the  ore  reserves  are 
now  divided  into  "available"  and  "pil- 
lars." and  the  latest  estimate  of  the 
"available"  is  that  the  grade  is  down 
nearly  8  dwt.  Its  tonnage  is  equal  to 
about  ten  months'  mill  supply  at  the 
current  rate.  The  ore  in  pillars  cannot 
well  be  used  until  the  mine  is  finished, 
and  as  it  has  to  be  removed  slowly,  say 
at  the  rate  of  about  2,500  tons  monthly, 
it  is  probable  that  costs  will  be  high 
and  profits  small.  The  loss  in  recovery 
may  be  regarded  as  about  5  per  cent., 
and  with  gold  at  its  present  price — and 
the  "premium"  is  running  off — there 
will  not  be  much  surplus  for  dividends 
after  the  working  costs,  deprecia- 
tion, and  taxes  have  been  met.  Since 
the  reserves  were  separated  into  "avail- 
able" and  "pillars,"  the  figures  have 
been  as  follows: — 

Contents,  Value, 
Tons       Ounces      Dwt. 
December,  1919 

Available    .  .   62,941       97,475       30.97 

Pillars 45,241       78,216       34.58 

December,  1920 

Available    ..   47,380       62,753       26.49 
Pillars     ....    46,472       82,568       35.53 
December,  1921 

Available    .  .   62,000       58,300       18.81 
Pillars     48,000       81,800       34.08 

The  Gaika  Gold  Mining  Co.,  another 
Rhodesian,  is  also  in  an  interesting  con- 
dition. The  new  directors  are  endeavor- 
ing to  make  their  influence  felt  both 
financially  and  in  a  technical  sense,  and 
to  a  certain  extent  are  reversing  the 
policy  of  their  predecessors.  The  lat- 
ter had  retained  a  large  sum  from 
profits  and  had  invested  it  mainly  in 
government  securities  upon  which  de- 
preciation had  left  its  mark.  The  finan- 
cial resources  amount  to  about  £70,000, 
or  about  50  per  cent  of  the  market  price 
of  Gaika  shares.  The  new  board  is 
investing  a  portion  of  this  in  Rand  min- 
ing and  other  shares  such  as  New  Mod- 
derfontein.  Geduld,  Springs  Mines, 
Brakpan,  and  Union  Corporation.  The 
idea  seems  to  be  to  earn  a  larger  in- 
come. Several  bit:  shareholders  are 
protesting,  saying  they  would  prefer  to 
do  their  own  speculation.  The  new 
chairman  is  of  the  opinion  that  the 
shares  mentioned  are  not  speculations 
but  mining   investment?.     The   ore   re- 


at  the  end  of  the  past  three 
quarters  compare  thus: 

June  30,  73,000  tons,  valued  at  13.2 
dwt. 

Sept.  30,  68.000  tons,  valued  at  18.0 
dwt. 

Dec.  31,  64,000  tons  valued  at  13.0 
dwt. 

The  Gaika  mine  is  an  erratic  prop- 
erty, and  an  extensive  development  pro- 
gram is  to  be  undertaken. 

After  a  period  of  quietness,  the 
Esperanza  is  coming  into  the  limelight 
again.  For  two  consecutive  weeks  en- 
couraging development  cable  dispatches 
have  come  to  hand  concerning  the 
Descubridora  vein,  on  the  5th  level, 
north  drift.  For  the  week  ended  Feb. 
2,  the  advance  was  12  ft.,  the  average 
width  of  the  vein  being  16  in.  and  the 
assay  values  2.78  oz.  gold  and  52.53  oz. 
silver.  This  follows  upon  an  advance 
of  24  ft.  showing  an  average  width  of 
vein  of  20.48  in.,  with  assays  of  2.68  oz. 
gold  and  58.31  oz.  silver.  Winze  No.  12 
is  fairly  encouraging.  The  first  10  ft. 
of  sinking  disclosed  the  vein  15  in. 
wide  assaying  0.91  oz.  gold  and  26.23 
oz.  silver;  the  next  30  ft.  gave  an 
average  width  of  26  in.,  and  the  gold 
content  had  improved  to  2.16  oz.  gold, 
and  27.70  oz.  silver. 

Freight  Rate  Cut  Because  of 
Water  Competition 

During  a  discussion  of  ore  rates 
before  the  House  Appropriations  Com- 
mittee, Representative  Newton,  of 
Minnesota,  said,  in  advocating  a 
$40,000,000  appropriation  for  improve- 
ment of  the  Mississippi  and  Ohio 
rivers:  "The  rate  on  iron  ore  from 
Minneapolis  to  St.  Louis  is  25ic  per 
100  lb.,  carload  lots.  There  is  a 
shorter  haul  and  better  railroad  facili- 
ties from  Minneapolis  to  Kansas  City 
than  from  Minneapolis  to  St.  Louis, 
but  there  is  no  water  route.  The  rate 
is  34c.  from  Minneapolis  to  Kansas 
City.  That  is  done  in  order  to  cut 
under  the  Goltra  Line.  There  is  the 
difference  between  25c.  and  34c,  the 
lower  rate  being  on  a  railroad  that 
winds  along  with  the  river  for  a  long 
distance  as  against  a  higher  rate  for 
a  shorter  haul  across  the  prairie  to 
Kansas  City." 

Would  Give  Unreserved 
Lands  to  States 

A  bill  ceding  to  the  states  the  un- 
reserved public  lands  remaining  in 
them,  and  providing  that  the  revenue 
from  disposition  of  the  land  shall  be 
divided  into  four  parts,  has  been  intro- 
duced in  the  Senate  by  Senator  Bursum, 
of  New  Mexico.  One  fourth  of  the 
revenue  is  to  be  allotted  to  educational 
purposes,  including  schools  of  mines; 
a  fourth  to  public  roads;  and  a  fourth 
each  to  public  schools  and  to  irrigation. 


Johannesburg  Letter 

December    Gold    Output    of    Transvaal 

Drops — Decimal   Coinage   Proposed 

By  John  Watson 

Johannesburg,  Jan.  17 — The  gold 
output  of  the  Transvaal  mines  for  De- 
c-ember was  announced  on  Jan.  10  as 
681,847  oz.  of  fine  gold,  which  is  a 
decrease  of  22,389  oz.  compared  with 
the  previous  month.  The  greatest  de- 
crease, taking  individual  mines,  was 
that  of  the  Crown  Mines,  where  a  de- 
cline of  11,450  oz.  was  recorded,  this 
being  due  of  course  to  the  strike  which 
prevailed  at  that  mine  up  to  Dec.  5. 
The  Ferreira  Deep  had  a  drop  of  3,254 
oz.  compared  with  November,  due  to 
the  underground  fire  and  fall  of  rock, 
already  reported.  The  price  of  gold  for 
December  has  been  calculated  at  £4  15s. 
6d.  per  fine  ounce,  as  against  £5  10s. 
for  September.  Owing  to  the  fall  in 
the  price  of  gold  and  the  above  noted 
causes,  the  decrease  in  value  of  the 
December  output  was  equal  to  £335,784. 
For  the  year  1921,  the  total  gold  out- 
put of  the  Transvaal  was  8,114,586  fine 
ounces,  having  a  value  of  £42,017,350. 
This  is  a  decrease  in  weight  of  39,586 
oz.,  and  in  value  of  £1,090,734,  compared 
with  the  year  1920. 

The  decimal  system  of  coinage  may 
soon  be  adopted  in  the  Union  of  South 
Africa.  At  a  joint  meeting  of  the 
scientific  and  technical  societies  held 
in  Johannesburg  some  years  ago,  the 
majority  of  members  were  in  favor  of 
this  system.  We  now  learn  that  it  is 
understood  that  during  the  ensuing 
parliamentary  session,  the  government 
will  introduce  a  bill  to  establish  the 
decimal  coinage  system.  A  sovereign 
now  represents  240  pennies,  or  960 
farthings.  In  the  new  system  the 
sovereign  will  represent  1,000  farthings 
(or  cents).  The  florin  or  2s.  piece  will 
be  continued;  but  the  half-crown  will 
disappear.  A  florin  will  be  worth  100 
cents  and  will  be  divided  into  a  half- 
florin  (50  cents)  and  a  quarter- 
florin  (25  cents),  roughly  representing 
our  present  shilling  and  sixpence.  This 
secures  the  decimal  system,  with  little 
deviation  from  the  present.  Instead  of 
silver  "tickeys"  (threepennies)  there 
will  be  nickel  coins  worth  10  and  5 
cents.  These  will,  of  course,  differ 
slightly  from  our  pennies  and  half- 
pennies, as  1,000  cents  will  equal  in 
value  960  farthings. 

The  unfortunate  strike  still  continues, 
both  at  the  collieries  of  the  Transvaal 
and  at  the  gold  mines  of  the  Witwaters- 
rand.  A  conference  is  being  held  daily, 
to  discuss  the  possibilities  of  a  settle- 
ment. It  is  estimated  that  the  direct 
and  indirect  loss  daily  sustained  by 
workers  and  the  community  during  the 
first    week    of    the    strike    will    be    as 
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follows:  Employees'  loss  of  wages, 
i'35,000  per  day;  employers'  direct  loss, 
Standing  charges  and  natives'  expenses 
lor  first  week,  £86,000  per  day;  com 
munity's  direct  loss,  amount  expended 
by  mines  in  wages,  stores,  and  fixed 
charges,  £9,000  per  day.     If  the  strike 

continues  after  the  first  week  the  direct 

loaa  to  the  employers  will  be  reduced 
by  reason  of  the  repatriation  of  many 
Of   the  time-expired  natives. 

CANADA 

British  Columbia 

Premier  Acquires  Control  of  B.  C.  Sil- 
ver  Mines.    Ltd. — Cork    Province 
Mine  To  Improve  Power 
Plant 

Stewart — Particulars  have  been  pub- 
lished of  negotiations  under  the  terms 
of  which  the  Premier  Mining  Co.  ac- 
quires control  of  the  holdings  of  the 
B.  C.  Silver  Mines,  Ltd.  These  consist 
of  seventeen  Crown-granted  claims  and 
fractions  adjoining  the  Premier  com- 
pany's property.  The  Premier  has  ob- 
tained over  half  a  million  shares  of  the 
B.  C.  Silver  Mines,  paying  more  than 
$100,000  for  them.  The  British  Cana- 
dian Silver  Corporation,  Ltd.,  a  British 
company,  controls  the  issued  stock  of 
the  B.  C.  Silver  Mines,  Ltd.,  and  has  an 
option  on  all  the  treasury  stock,  for 
which  the  consideration  was  800,000 
fully  paid-up  shares  in  the  British 
Canadian  Silver  Corporation.  The  lat- 
ter corporation  is  capitalized  at  £400,- 
000  sterling  in  5s.  shares,  of  which 
1,000,007  shares  are  issued  and  fully 
paid  up.  The  company's  head  office  is 
at  19  St.  Swithin's  Lane,  London,  Eng- 
land. The  British  Columbia  offices  of 
the  company  are  in  the  Pacific  Building, 
Victoria. 

The  aerial  tramway  to  the  Silverado 
group,  on  Portland  Canal,  is  ready  for 
operation.  A  snow  trail  has  been  con- 
structed from  the  lower  terminal  to 
tidewater.  With  these  facilities  con- 
siderable high-grade  ore,  now  ready, 
will  be  shipped.  Plans  are  being  made 
fore  next  season's  development  work. 

A  permanent  bridge  is  to  be  con- 
structed by  the  Provincial  Department 
of  Mines  across  the  Bear  River,  replac- 
ing that  which  was  washed  out  by 
recent  floods.  This  will  assure  ready 
access  to  the  mineral  properties  of  the 
upper  Bear  River  and  its  tributaries. 

Alice  Arm — The  Lion  Group  of 
claims,  situated  near  the  town  of  Alice 
Arm,  has  been  found  to  carry  several 
small  veins  of  high-grade  ore,  which 
were  uncovered  in  crosscutting  at  a 
distance  of  100  ft.  from  the  surface. 
One  hundred  tons  of  high-grade  ore 
taken  from  the  Esperanza  mine  is  ready 
for  shipment. 

Kaslo — Improvements  are  to  be  made 
to  the  power  plant  of  the  Cork- Province 
mine,  to  permit  the  mine  and  mill  to  be 
operated  throughout  the  year.  No  work 
was  done  last  year. 

On  the  Bell  group,  Wallace  Moun- 
tain, a  promising  vein  of  ore  has  been 
uncovered.  A  shipment  is  being  pre- 
pared for  the  Trail  Smelter. 


Queanel  Placer  ground  on  Cedar 
(  reek,  «  Inch  was  found  to  contain  goo  I 

Values    last    summer,    lias    been    bonded 

to  OUtside  interests,  the  intention  being. 

ited,    tO    undertake    dove 

during  this   year's  open   season.     The 

Mining  Co.,  Ltd.,  ba 
acquired  holdings  in  the  same  locality. 
eported  to  be  arranging 

a    dredge    to    work   as    soon    as     ■ 

permit-.     Elydraulicking  is  to  bi 

iy    the   Cariboo  Goldfields, 
Ltd.,  on  Roses  <  iulch. 

Rowland  — Operation  of  I.e  Roi  No.  2 
i  suspended  because 
of  cold  weather.  Word  has  been  re- 
from  Ottawa  that  the  Railway 
Commission  has  no  jurisdiction  over 
the  Great  Northern  branch  line  ex- 
tending from  Kossland  to  Northport, 
Wash.,  nor  any  part  of  it.  A  successful 
conclusion  of  the  efforts  now  being 
made  by  local  interests  to  prevent 
abandonment  of  the  branch  line,  at  one 
time  noted  for  its  heavy  ore  traffic, 
appears  to  be  remote.  The  railway 
company  has  announced  that  it  is  will- 
ing to  turn  all  right  of  way.  bridges, 
and  grade  over  to  the  provincial  and 
Washington  state  governments  for 
highway  purposes. 

Sandon  —  The  output  of  the  Silver- 
smith mill  in  January  amounted  to  350 
tons,  or  a  total  of  ten  cars,  which  were 
shipped  to  the  Bunker  Hill  smelter,  at 
Kellogg,  Idaho.  Concentrates  run  67 
per  cent  lead  and  106  oz.  silver.  The 
February  output  will,  it  is  estimated, 
total  about  400  tons  of  concentrates  and 
crude  ore. 

Three  Forks — It  is  expected  that  a 
tramway  will  be  put  in  by  McAllister 
Mines,  Ltd.,  from  the  north  fork  of 
Carpenter  Creek  to  the  company  prop- 
erty this  season. 

Ainsworth  —  Advices  from  Spokane 
are  to  the  effect  that  the  Lakeshore  Min- 
ing Co.,  owning  property  adjoining  the 
Florence  mine,  has  completed  arrange- 
ments in  the  East  for  financing,  and 
that  a  resumption  of  extensive  develop- 
ment operations  may  be  expected  in  the 
near   future. 

Poplar — A  Ross  gold  mill  and  crusher 
have  been  installed  at  the  Bullock  Gold 
Mines  property. 

Trout  Lake  —  Plans  are  being  made 
for  a  resumption  of  operations  on  Silver 
Crown  Mining  Co.'s  property  near  here. 

Kaslo  —  The  first  shipment  made  by 
the  new  lessees  of  Utica  mine  ran  157.7 
oz.  silver,  14.6  per  cent  lead,  and  24.6 
per  cent  zinc. 

Tax  on  Asbestos  Reduced 

The  asbestos  companies  of  Quebec 
province  have  been  urging  the  remis- 
sion of  the  5  per  cent  royalty  on 
asbestos  on  the  ground  that  the  in- 
dustry is  now  much  depressed.  On 
Feb.  7,  the  Hon.  J.  E.  Perrault,  Min- 
ister of  Mines,  made  the  announcement 
that  the  government  had  reduced  the 
tax  on  asbestos  mined  for  export  from 
5  to  3  per  cent  for  a  term  of  four 
months,  and  to  2  per  cent  on  asbestos 
manufactured  within  the  province. 


(    Mil  OBN1  \ 

The  Bngeli  Controversj     Power  Rates 
Being    Investigated — Water    Abun- 
dant lor  Next   Si  ason 

San  Francisco-    Henry  Engel 
den:  of  the  Bngels  I  lopper  Min 

n   an  einio.-, \ ,.  iea,  has 

arious  circular  letters  in  which 

eged  ■  in-  managi  n 

E.    E.    P  foi    a 

i  kings  of  the 

mine  and  tha  nt  policy 

of    marketing 

Garfield,  Utah,  could  be  improved. 
Various  criticisms  of  existing  methods 
are  also  made.  During  the  slump  in 
the  copper  market,  the  Engels  property 
was  operated  at  a  nominal  loss  and  is 
now  in  excellent  condition,  both  in  de- 
velopment of  ore  reserves  and  in 
amount  of  broken  ore  and  stopes  ready 
to  produce.  From  a  diffused  policy, 
there  has  been  a  definite  compacting  of 
facilities,  a  successful  campaign  to  in- 
crease ore  reserves,  and  a  broad  policy 
of  exploitation  that  has  placed  the 
property  in  excellent  condition. 

The  recent  storms  have  materially 
added  to  the  snowfall  in  California,  and 
on  Feb.  10  there  was  122  in.  of  snow  at 
Summit.  This  indicates  an  abundance 
of  water  for  the  ensuing  season. 

The  California  Metal  and  Mineral 
Producers'  Association  is  making  an  in- 
vestigation of  the  power  rates  in  force 
in  California  in  relation  to  the  mines 
and  dredges  served  by  hydro-electric 
companies.  H.  G.  Butler  has  been  re- 
tained by  the  association  to  represent 
the  interests  of  those  engaged  in  the 
mining  industry  in  the  general  rate 
cases  now  pending  before  the  state 
Railroad  Commission.  The  hearing  has 
for  its  purpose  the  fixing  of  just  and 
reasonable  rates  for  electric  service. 

According  to  local  reports,  the  Tono- 
pah  Mining  Co.  will  take  over  the 
Alabama  group  of  mines,  on  the  Mother 
Lode  west  of  Jamestown,  in  Tuolumne 
County,  for  exploration  purposes.  The 
Nevada  Wonder,  another  Nevada  min- 
ing company,  is  reported  to  hold  an 
option  on  the  Chileno,  on  Jackass  Hill. 
in  the  Tuttletown  district.  The  Bel- 
mont Mining  Co.  has  operated  for  some 
time  the  Shawmut  mine,  near  Chinese 
Camp.  The  entry  of  three  successful 
mining  companies  into  the  Mother  Lode 
region  is  significant. 

Plymouth — Raymond  Rodriguez  was 
killed  recently  in  a  shaft  accident  at 
the  Plymouth  Consolidated.  Henry  Lee, 
a  skip  tender  at  the  Plymouth,  was 
seriously  injured  by  a  falling  rock. 

Angels  Camp — Local  reports  indicate 
that  an  important  strike  has  been  made 
at  the  Victor  gravel  mine.  The  gravel 
is  cemented,  and  milling  will  be  neces- 
sary. Preparations  are  being  made  to 
install  the  necessary  equipment. 

Sutter  Creek — Reports  from  the  Cen- 
tral Eureka  mine  by  A.  S.  Howe  are  to 
the  effect  that  most  of  the  steel  for  the 
new  headframe  has  been  received  and 
the  heavy  work  of  erecting  the  hoisting 
equipment  has  been  completed. 
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Tonopah    Extension    Recovers     \nchur 

Vein — Ben   Hur   Leases   Divide 

Junior 

ronopah     Tonopah  Extension  reports 
if  the  Anchor  vein  on  the 

-:   from   the  Victor  shaft.     The 
is  >u;  off  going  west  by  a  rhyo- 
•    ami   where  picked   up  in  the 
■  at  t'i  ft.  wide  and  carries 
good   ore.      Development    work   on   the 
orebody  recently  found  on 
of    the    Halifax     mine    has    been    tem- 
porarily cheeked   while   making:  an  air 
connection  with  a  raise  from  the  1,000 
level. 

Divide — The  Ben  Hur  company  has 
secured  a  three-year  lease  on  the  prop- 
erty of  the  Divide  Junior  Mining  Co. 
and  on  a  portion  of  the  Verdi  Divide 
ground,  and  development  work  will  be 
prosecuted  through  the  Keystone  shaft 
by  agreement  with  this  company.  The 
shaft  is  now  43.~>  ft.  deep  and  will  be 
sunk  to  the  500  level.  Work  will  also 
be  done  from  the  200  level.  The  1,300 
station  of  the  Tonopah  Divide  mine  is 
illy  completed,  and  shaft  sink- 
ing will  soon  be  resumed.  For  the  week 
ending  Feb.  8  development  totaled  97 
ft,  the  principal  work  being  done  on 
and  10th  ll 
(Wildfield— The  shaft  of  the  GoMfield 
Deep  Mines  Co.  is  down  1,135  ft.  No 
change  has  been  anounced  in  the  orig- 
inal plan  to  sink  to  the  2,400  level  be- 
fore any  lateral  development  work  is 
done. 

Rochester — The  January  production 
of  the  Rochester  Silver  Corporation 
was  below  normal,  the  gross  production 
being  $43,483  from  3,972  tons  of  ore. 
The  reduced  output  was  due  in  part  to 
adverse  weather  conditions.  A  recent 
discovery  in  an  east  crosscut  on  the  900 
level  may  prove  of  importance.  The 
vein  met,  which  is  in  virgin  territory,  is 
said  to  be  5  ft.  wide  and  to  assay  $12 
per  ton. 

Virginia  City — Construction  work  on 
the  plant  of  the  United  Comstock  Mines 
Co.  is  making  satisfactory  progress.  In 
the  main  drainage  tunnel  there  is  still 
about  400  ft.  to  drive  between  the 
Knickerbocker  and  Belcher  shafts.  The 
ground  is  heavy  and  wet  and  progress 
is  slow.  Lateral  tunnels  and  raises  for 
mining  purposes  are  being  driven  and 
all  preparations  made  for  mining  by  the 
caving  system.  The  orebody  on  the 
200  level  of  the  Imperial  is  said  to  be 
over  200  ft.  wide.  At  the  Middlemines 
all  preparatory  work  has  been  com- 
pleted and  drifting  started  from  the 
Hale  and  Norcross  tunnel. 

1'ioche — The  reduced  freight  rates  be- 
came effective  on  Feb.  7,  and  are  ex- 
pected to  increase  materially  the 
volume  of  ore  shipped  from  the  district. 
At  present  the  Pioche  district  is  the 
only  shipping  point  granted  more  favor- 
able freight  rates  as  a  result  of  the 
conference  held  at  Carson  City  last 
November.  During  the  week  ended 
Feb.  10,  the  Bristol  Silver  Mines  Co. 
shipped  75  tons  and  the  Black  Metals 
mine,  at  Jackrabbit,  150  tons. 


COLORADO 

Randolph  Company,  at  Georgetown,  To 

liuild  250-Ton  Mill 

Idaho  Springs     The  Silver  Cycle  Min- 

is     advancing    the     Wyoming 

Valley    tunnel    under    contract,    to    cut 

ns    of    the    Gold    Medal    group. 

The  installation  of  a  new  compressor 
plant    is    under   consideration. 

The  Brazil  property  has  been  sold 
to  B.  J.  Jeffry  and  associates,  of  Long 
Beach,  Cal.  The  main  adit  level,  which 
has  been  advanced  about  800  ft.,  will 
be  continued,  and  other  development 
work  will  be  undertaken  during  the 
month  of  April. 

The  Gem  Mines  Co.  has  completed 
a  raise  from  its  1,600  level  to  the 
upper  workings  of  the  Silver  Age  and 
Freighter's  Friend  mines,  and  mining 
operations  in  this  territory  will  be  re- 
sumed   in   the   near   future. 

Georgetown  The  Randolph  Mining 
Co.  has  arranged  to  erect  a  250-ton  mill, 
to  be  constructed  of  steel  and  concrete. 
The  equipment  will  be  supplied  by  the 
Denver   Engineering   Works   Co. 

Telluride — Shipments  of  concentrates 
during  January  were  as  follows:  From 
Smuggler-Union,  85  cars  to  Durango, 
and  3  cars  to  Leadville;  Tomboy,  55 
cars;  total  143  cars. 

UTAH 

Weekly     Shipments     From     Park     City 
Increase;  Those  From  Eureka  Drop 

Park  City — Ore  shipments  for  the 
week  ended  Feb.  10  amounted  to  2,354 
tons,  compared  with  2,158  tons  the 
week  before.  The  shippers  were: 
Judge  allied  companies,  1,328  tons; 
Silver  King  Coalition,  602;  and  Ontario, 
324  tons. 

Eureka — Shipments  for  the  week 
ended  Feb.  10  amounted  to  136  cars, 
compared  with  156  cars  the  week  pre- 
ceding. The  shippers  were:  Tintic 
Standard,  46  cars;  Chief  Consolidated, 
41;  Grand  Central,  17;  Eagle  and  Blue 
Bell,  9;  Victoria,  6;  Iron  Blossom,  7; 
Centennial  Eureka,  3;  Alaska,  2;  Swan- 
son,  2;  Gemini,  1;  Bullion-Beck,  1;  and 
Colorado,  1. 

The  annual  report  of  the  Chief  Con- 
solidated for  the  year  1921  showed  that 
the  average  value  of  the  ores  mined 
was  $41.89  gross  and  the  average  net 
value  $23.24.  The  average  ore  carried 
0.0467  oz.  gold,  34.97  oz.  silver,  16.47 
per  cent  lead;  and  1.32  per  cent  copper. 
The  total  tonnage  produced  was  ap- 
proximately 94,000,  or  10,837  tons 
more  than  the  largest  previous  pro- 
duction. Development  totaling  7.8 
miles  was  done.  During  the  year  the 
company  obtained  an  option  on  the 
Grand  Central  mine,  at  Mammoth,  and 
exercised  this  option  on  Jan.  7  of  this 
year.  It  also  acquired  control  of  the 
Apex  Standard  Mining  Co.,  Eureka 
Lilly,  and  East  Tintic  Consolidated 
near  the  Tintic  Standard,  in  the  eastern 
part  of  the  camp.  Net  profits  for  the 
year  were  $336,998. 


WASHINGTON 

Iron  (reek  Mine  Now   Producing — 

Pyrargyrite   Mill   To 
Be  Started 
Our  Bpt  cial  Cot  <<  gpondent 
Keller — The   Iron   Creek   Mining   Co. 

is  now  on  a  producing  basis.  It  is 
mining  ore  averaging  10  to  20  oz.  silver, 
which  goes  to  a  twenty-ton  stamp  mill 
equipped  with  tables  and  cyanide  tanks. 
A  recovery  of  80  per  cent  is  reported. 
Of  this  15  to  20  per  cent  is  made  on 
the  tables  and  the  remainder  by  cyani- 
dation.  The  ore  occurs  as  replace- 
ments in  limestone  and  is  badly  oxi- 
dized.    J.  E.  Angle  is  manager. 

Nighthawk — The  Pyrargyrite  Mining 
&  Milling  Co.  expects  to  resume  op- 
eration soon  at  its  seventy-five  ton  con- 
centrator. Development  work  has  been 
under  way  at  the  mine,  and  a  carload 
of  crude  ore  recently  shipped  to  the 
Bunker  Hill  smelter  yielded  100  oz.  of 
silver  to  the  ton. 

Tacoma — The  Tacoma  smelter  is  re- 
ceiving an  increasing  tonnage  of  ore 
from  the  north,  now  that  the  tramway 
connecting  the  Premier  mine,  in  the 
Portland  Canal  district,  with  Stewart, 
B.  C,  is  in  operation. 

Oroville  —  A  shipment  of  crude  ore 
from  the  Ruby  mine  to  the  Bunker  Hill 
smelter,  made  this  winter,  returned 
over  100  oz.  silver  to  the  ton.  The  mill 
on  this  property  is  not  now  in  opera- 
tion, but  it  is  expected  that  milling  will 
be  resumed  this  spring. 

OREGON 

Blue  Mountain  Company  Sells  North 
Pole  Property 

Baker — The  Eastern  Oregon  Mining 
Co.  has  sold  its  North  Pole  property 
to  the  Biue  Mountain  Mining  Co.,  and 
it  is  officially  announced  by  Dr.  Sowder, 
manager  of  the  last-named  company, 
that  his  company  has  taken  possession 
and  will  operate  the  North  Pole  in 
conjunction  with  the  E.  &  E.  mine.  The 
North  Pole  is  on  Cracker  Creek,  near 
Bourne,  and  about  eight  miles  from 
Sumpter.  Alexander  Baring,  of  Lon- 
don, was  the  principal  owner. 

Homestead — It  is  reported  the  Iron 
Dike  mine,  which  produced  heavily  for 
a  number  of  years,  and  which  has  large 
reserves  of  milling  ore,  will  resume 
operations  this  year. 

SOUTH  DAKOTA 
Work  Resumed   at  Anaconda  Gold 

Mining  Co.'s  Prospect 
Deadwood — Work  has  been  resumed 
at  the  property  of  the  Anaconda  Gold 
Mining  Co.  near  Roubaix.  The  shaft, 
which  was  started  a  few  years  ago  and 
which  had  reached  a  depth  on  a  trifle 
over  100  ft.,  is  being  continued,  and  it 
is  planned  to  sink  to  500  ft.  When  this 
depth  is  reached  connections  will  be 
made  with  the  Shaft  No.  1.  Buildings 
have  been  erected  for  the  accommoda- 
tion of  employees,  and  the  work  will 
be  continued  until  the  lower  depth  is 
reached.  (This  property  is  not  to  be 
confused  with  the  important  Anaconda 
Copper  Mining  Co.) 
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IRIZON  \ 

Calumet  &    Vrisona  Beported   Entering 

Jerome  District  on  Larger  Scale— 

\  .  \ .   Extension  Starta 

Operations 

By  James  H.  McCuntock 
Jerome  Rumors  are  atloat  to  the 
effect  thai  the  Calumet  &  Arizona  is 
entering  the  local  field  to  a  greater 
extent  and  is  seeking  to  add  the  Caluinel 
i  Jerome  and  the  Shea  properties  to 
the  Verde  Central  and  the  Gadsden, 
both  of  which  it  now  controls.  It  is 
pointed  out  that  the  Calumet  &  Jerome 
is  so  situated  as  to  give  Verde  Central 
an  outlet  at  depth.  Verde  Central  is 
installing  a  new  surface  plant.  Pend- 
ing installation,  a  winze  hoist  is  being 
used  on  the  600  level,  so  that  sinking 
of  the  main  shaft  will  not  he  delayed. 
Crosscutting  on  the  000  is  to  be  started 
as  soon  as  a  new  pumping  plant  can  be 
put  in  operation. 

It  is  also  rumored  that  in  Jerome 
Verde  ground  an  important  orebody  has 
been  cut  by  diamond  drilling;  and  that 
drifting  will  be  started  to  it  soon. 
This  development  is  being  prosecuted  at 
depth  in  United  Verde  Extension,  which 
is  now  in  control  of  Jerome  Verde 
holdings. 

United  Verde  Extension  has  started 
one  reverberatory  at  Clemenceau  after 
heating  for  a  week.  About  30,000  tons 
of  ore  and  10,000  tons  of  flue  dust  and 
other  waste  are  on  hand  for  treatment, 
and  it  is  expected  that  there  will  be 
no  material  increase  of  mining  opera- 
tions before  April  1.  The  company's 
stock  of  blister  in  the  smelter  yard  has 
been  reduced  to  about  175,000  lb. 

United  Verde  has  been  churn  drilling 
six  holes  for  blasting  operations  ahead 
of  the  steam  shovels  that  will  open 
up  the  old  upper  levels  of  the  mine. 
The  old  office  building,  outside  the 
former  smelter  site,  has  been  demol- 
ished, as  the  ground  it  stood  upon  will 
be  removed  by  the  shovels. 

Tucson — In  the  Superior  Court,  de- 
fault judgment  for  $44,572  has  been 
given  J.  H.  Huntsman  in  his  suit  against 
the  Dos  Cabezas  Gold  Ridge  Mining 
Corporation.  In  evidence  were  six 
promissory  notes,  signed  for  the  cor- 
poration by  J.  H.  Huntsman,  as  presi- 
dent, and  W.  A.  Julian,  as  secretary. 

In  the  Federal  Court,  on  demurrer, 
a  $20,000  damage  suit  against  the  Xew 
Cornelia  company  has  been  dismissed. 
The  action  was  based  on  the  death  of 
Jose  Maria  Ochoa,  in  November,  1918, 
due  to  injuries  from  a  powder  explosion 
on  the  ground  of  the  defendant  com- 
pany at  Ajo. 

TEXAS 

Shipments   of   Sulphur   Heavy 

Sulphur  exports  from  Texas  City 
during  January  were  63,774  tons,  ac- 
cording to  the  Texas  City  Terminal 
Railway  Co.  This  includes  shipments 
to  Australia,  British  Columbia,  Ger- 
many, North  Atlantic  ports,  Pacific 
ports,  Spain,  and  the  United  Kingdom. 
In  addition,  a  large  tonnage  was  also 
exported   from   Galveston. 


JOP1  in  Ml  \Ml    DISTRII   i 
Missouri-Kansas-Oklahoma 

Applications    Made    lor    Leases    on 

Indian    Lands— Missouri    Section 
More     Active 

Ba  P   B.  Coldrbn 

Joplin-    Much    interest    i 

fested  in  this  field  bj    tl  ■ 

been  filed  with  the 
Indian  :.  '">  which  now 

must  go  to  the  Department  of  the  In- 
terior at  Washington.  A  number  of 
such  |ea  I  i  en  applied  for,  these 

in  most  instances  being  applications  for 
that  applicants  have 
had  for  some   years. 

\\ .  Beck,  Jr.,  S.  C.  Fullerton, 
;,J  \\  W.  Dobson  have  applied  for  a 
tin  Mary  Whitebird  tract  of 
236  acres,  offering  $16,000  bonus.  They 
also  ha\e  applied  for  the  Harry  Craw- 
0  acre  tract,  offering  $10,000 
bonus.  In  each  proposition  25  per  cent 
of  the  amount  offered  accompanies  the 
application. 

George  W.  Beck,  Jr..  has  applied  for 

on  the  Joseph  Whitebird  tract 

of  200  acres  and  the  Eudora  Whitebird 

.res,  offering  $14,000  and 

$10,000  bonus,  respectively. 

J.  W,  Roberts,  Homer  Seals,  and  W. 
H.  Walker  have  applied  for  a  lease  on 
twenty  acres  of  land  on  the  Federal 
Lead  &  Zinc  Co.'s  tract,  and  this  same 
copartnership  is  planning  to  take  over 
the  Big  Chief  mine,  which  includes  a 
forty-acre  tract  just  north  of  the  town 
of  Picher. 

Mining-  activity  on  the  Missouri  side 
of  the  field  has  been  considerably  in- 
creased in  the  recent  weeks,  notably  by 
the  starting  up  of  the  Connecticut  Zinc 
Co.'s  Circle  mine,  at  Oronogo,  with  the 
intention  of  making  a  big  tonnage.  In 
addition  to  this,  the  Center  Creek  prop- 
erties, at  Webb  City,  are  producing  in 
a  small  way,  and  the  Barnsdall  com- 
pany, at  Waco,  continues  to  be  a  heavy 
producer.  During  1921  this  company, 
with  its  three  mines  at  Waco,  was  the 
heaviest  producer  in  the  field.  Two  of 
the  mines  are  on  the  Kansas  side  of 
the  line  and  the  other  mine,  though 
only  a  few  hundred  yards  distant,  is  on 
the  Missouri  side. 

Records  of  operations  show  that  more 
mines  are  now  producing  in  the  field 
than  at  any  time  in  the  last  ten  months. 
On  June  10,  1921,  only  41  mills  were 
operating.  By  June  14  there  were  50. 
but  the  number  fell  back  to  39  by  June 
23,  and  on  June  25  there  were  only  37 
in  operation.  This  was  the  low  point. 
By  Sent.  3  the  number  has  increased  to 
45,  and  by  Nov.  16  to  53.  On  Dec.  20 
it  was  66.  on  Jan.  11  this  year  73,  and 
on  Feb.  11,  75. 

The  increase  in  activity  does  not 
imply  a  corresponding  increase  in  pro- 
duction, however,  as  some  of  the  larger 
mines  have  started  cutting  some  of 
their  thinner  dirt  and  are  not  making 
so  much  ore.  At  one  mine  the  dirt  a 
month  ago  showed  50  per  cent  lead  ore, 
but  it  is  now  showing  only  4  per  cent 
lead,  and  it  is  possible  that  it  may  be 
closed  down. 
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I  he  <  opper  <  lountry 

topper  Range  Output    Near   Normal 
Quini  j  on  75  Per  '  <nt   Basil 

]',\   M    W.  b 

Houghton     The  i  oming  of    pring  will 
many 
underground 

(inner. 

ti other    districts    or    Eornv  i 

dents  who  will  return  with  the  | 
resumpl  ii  r|K    in    the 

be  considerable,  and  all  proi 
erties  will  do  well   to  man 
force. 

Copper   Rai  dated    is    now 

close  to  normal  in  refined-copper  in- 
duction. Present  output  is  at  the  rate 
of  36,000,000  lb.  per  year,  which  is  not 
far  short  of  the  average  yearly  produc- 
tion in  the  years  prior  to  the  war. 
Forty  million  pounds  may  be  fairly 
taken  as  the  normal  output,  refined. 
Production  in  1915  and  1916  was  un- 
usually high,  owing  to  the  demand  for 
copper  in  those  years  for  war  pur- 
poses. The  output  in  each  year  was 
approximately  53,000,000  lb.,  but  this 
was  capacity  production  and  not  repre- 
sentative of  output,  in  years  of  normal 
market  conditions. 

Quincy,  which  normally  produces 
about  20.000,000  lb.  per  year,  is  on  a 
75  per  cent  basis,  and  probably  will 
not  increase  this  rate  of  output  for 
some  time.  This  company,  however,  is 
in  a  position  to  bring  about  a  sharp 
reduction  in  costs  when  there  is  a  re- 
turn to  normal  production,  which  course 
will  be  governed  by  improvement  in 
the  demand  for  copper.  Notable  im- 
provements have  been  made  at  mine. 
mills,  and  smelter.  The  powerful  new 
hoist  installed  a  year  ago  at  No.  2  shaft 
has  not  been  pressed  to  capacity  be- 
cause of  curtailed  production,  and  as  a 
result  has  not  yet  demonstrated  its 
actual  worth.  This  also  applies  to  the 
new  furnace  at  the  smelter. 

Mohawk  and  Wolverine  are  practi- 
cally at  capacity  production.  Mohawk 
is  shipping  about  2,300  tons  of  rock 
daily  and  Wolverine  is  averaging  900. 
The  average  yield  is  close  to  23  lb.  to 
the  ton.  An  extensive  program  of 
opening  work  is  under  way  in  all  shafts. 
Pillar  mining  and  stope  extensions  in 
Wolverine  are  yielding  rock  running 
approximately  15  lb.  to  the  ton  in 
metal  content. 

The  annual  meeting  of  Arcadian  Con- 
solidated was  held  at  Houghton  on  Feb. 
14.  One  change  was  made  in  the  board 
of  directors.  B.  F.  Bartholomew  suc- 
ceeding S.  T.  Everett,  deceased.  Both 
drifts,  north  and  south,  on  the  1,100 
level,  recently  reached,  are  in  good 
mineralized  ground.  The  south  drift 
from  the  942  level  also  continues  in 
good  copper  rock. 

The  recent  reduction  of  freight  rates 
on  refined  copper  to  Xew  York,  amount- 
ing to  33i  per  cent,  effects  the  saving 
of  one-fifth  of  a  cent  a  pound.  The 
reduction  in  rates  was  made  effective 
Feb.  13. 
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The  Market  Report 


Daily  Prices  of  Metals 


Copper,  N.  Y  . 

nnery' 

- 

Tin 

Lead 

Zinc 

Feb. 

99  Per  Cent 

Straits 

N.  Y. 

St.  L. 

St.  L. 

lr 

29.50 

30.50 

4.70 

4.40 

4.475@4.50 

17 

4.70 

4  40 

i  475<§  t  50 

18 

12  "5 

1.70 

4   4(1 

1   175@  i  50 

4.70 

4.40 

4.475©4.50 

:i 

12  i :; 

28  :; 

I  70 

4.40 

4.475@4.50 

Feb.  16th, 


spond  to  the  following  quotations  for  copper  delivered 
:7th  and  18th,  13c;  20th,  12.875@13c;  and  21st.  12.876c. 
The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York.  cash,  except  where  St.  Louis 
la  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  'delivered."  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  is  quoted  on  the 
basis  of  spot  American  tin.  09  per  cent  grade,  and  spot  Straits  tin. 

London 


necessary  to  shade  this  price,  and  cop- 
per could  be  obtained  from  several 
Spurces  today  at  12.875c.  delivered,  with 
a  possibility  of  shading  even  this  price 
for  attractive  orders  where  the  delivery 
charge  was  not  high.  A  feature  of  the 
market  during  the  last  few  days  has 
been  the  induction  of  the  Anaconda  in- 
terests into  the  buying  field.  This,  of 
course,  results  from  the  fact  that  the 
American  Brass  Company  requires  more 
copper    than    Anaconda    produces. 

Export  business  has  been  small,  al- 
though a  moderate  amount  of  inquiry 
from  the  Far  East  has  been  encourag- 
ing. 

Copper  for  forward  delivery  can  be 
obtained  at  approximately  the  same 
prices  as  for  prompt  and  near  by. 

Lead 

The  official  contract  price  of  the 
American  Smelting  &  Refining  Co.  re- 
mains at  4.70c.  Lead  can  also  be  ob- 
tained from  several  other  interests  at 
this  figure  for  New  York  delivery. 
Lead  has  been  sold  in  considerably 
larger  tonnage  during  the  last  week 
than  for  some  time,  although  not  all 
producers  have  shared  in  the  business. 
Consumers  seem  to  be  enjoying  a  satis- 
factory demand  for  their  products. 
Corroders  evidently  expect  an  excellent 
demand  for  paint  during  the  spring  and 
summer,  judging  by  the  amount  of  lead 
which  they  are  taking.  The  battery 
manufacturers  are  also  taking  a  great 
deal  more  lead  than  at  this  time  last 
year.  In  fact,  demand  for  lead  from 
battery  makers  promises  to  be  larger 
in  the  current  quarter  than  for  any 
quarter  last  year.  The  lead-covered 
cable  business  is  also  fair,  the  telephone 
companies  taking  increased  amounts. 
There  is  also  a  fair  demand  from  cart- 
ridge makers.  Just  at  present,  produc- 
.    tion    and   consumption   seem    to   be   al- 

New  York  quotations   are  as  reported   by  Handy  &   Harman  and  are   in   cents  per  ,      tt„,,,„,,„,.   rl.ivino- 

London  quotations  are  in  pence  per  troy  ounce  of    most  evenly  balanced.     However,  cturin-, 

new  factor   has    pro- 
With 


Copper 

Lead 

Zinc 

Feb. 

Standard 

Electro- 
lytic 

Spot 

3M 

Spot 

3M 

Spot 

3M 

Spot 

3M 

16 
17 
18 
20 
21 

60$ 
60 

58 

58 
57$ 

61$ 
61 

59 
58J 

66 

6'- 

63$ 

149 
148$ 

144 
140 
140| 

151 

150i 

iii 

141| 

20$ 
20$ 

i  -: 

19$ 
19| 

20$ 
20i 

19| 
19$ 
19| 

24 
24 

24' 
24 
24 

24f 

24$ 

24$ 

24? 
24| 

The  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange, 
prices  in  pounds  sterling  per  ton  of  2.240  lb. 

Silver  and  Sterling  Exchange 


Sterling 
Exchange 
"Checks" 

Silver 

Feb. 

Sterling 
Exchange 
"Checks" 

Silver 

leb. 

New  York 

Domestic 

Origin 

New  fork 

Foreign 
Origin 

London 

New  Y'ork 

Domestic 

Origin 

New  York 
Foreign 
Origin 

London 

1' 
17 
18 

434$ 

436$ 

99i 

99| 
99| 

65| 
65$ 
64? 

33? 
33$ 

20 
21 

22 

4  3  Si 
439 

99f 

99| 

641 
65$ 

33? 
33| 
33$ 

troy  ounce  of  bar  silver,  999  fine 

sterling  silver,  925  fine.   Sterling  quotations  represent  the  demand  market  in  the  forenoon 

Cables  command  one-half  cent  premium. 


Metal  Markets 

New   York,   Feb.   21,    1922 

The  inactivity  in  the  local  metal  mar- 
ket has  continued  during  the  last  week, 
although  sales  of  lead  have  been  some 


the   last   week 

jected  itself  into  the  situation. 
===^=^===:^=:=  the  continued  decline  in  London,  which 
movement  at  that  point,  but  they  have  has  now  carried  the  price  well  below 
been  disappointed.  With  present  condi-  £20,  the  importation  into  the  United 
tions— that  is,  several  producers  at-  States  of  Mexican  lead  becomes  a  fac- 
tempting  to  market  current  production  tor  which  must  be  considered.  The  ad- 
regardless  of  prices— the  only  thing  vantage  of  selling  foreign  lead  in  this 
that   will    make   conditions   better   is   a     country  is  not  yet  marked,  but  should 


altnougn  sales  oi   lean  nave  neen  some-  >■"<*>■    «"■    ■"«•"=   v.u.lu.^«..o    „^»^.    —    -  -        ---    --            -        ,     ,.        j„_ti,or     oil 

what  larger  than  usual.     Prices  of  cop-  resumption  of  buying.     It  is  genera  ly  the    London    price    de^}ine    fur^he^  "J 

per  and  tin  are  lower,  but  zinc  and  lead  felt  that  the  spring  demand  for  metal  of  the  Mexican  lead  a    least  would  K 

have  held  steady.     Producers  are  gener-  for  second-quarter  use  should  manifest  marketed    here.      Should    thederr^ 

ally  inclined  to   be   optimistic  and   feel  itself  certainly  by  the  first  of  March,  continue    to    improve     *»    lead   could 

that  the  spring  demand  cannot  be  post-  as  there  has  been  little  buying  of  cop-  easily   be   taken   care   of    and I  no   pr 

noned  much  further  Per  since  December.  decline  would  be  likely  to  ensue,     it  is 

Sales  for  the  last  week  have  been  of  probable  that  this  condition  will  obtain 

Copper  exceedingly    small    proportions.      Con-         Most    of    the    sales    during    the    ] last 

Those  who   are  interested   in   copper  sumers  showed  no   inclination   to  avail  week  have  taken  place  in  the  New 

mining     are     wondering     how     much  themselves   of   copper   in   any  quantity  market,  and  there  has  been  a  disposito 

farther  the  present  decline  is  going  to  at  the   13c.   delivered   level,  which  was  to   shade   the   usual    premium   tor    c     - 

run.    Many  thought  that  increased  buy-  generally  quoted  on  Friday  and  Satur-  roding  grades.     The   St.   Louis   marK 

ing  at  the  13c.   level   would  arrest   the  day    of    last    week.      It    was    therefore  is   quiet,   with   most  producers   quoting 
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L40c,  There  Beema  no  disposition  to 
unload  lead  <>n  the  Middle  Western 
market   in  excess  of  the  requirements. 

Zinc 

Zinc  has  hi'i'ii  exceedingly  guiet,  with 
many  producers  refraining  from  quol 
inxr  at  the  present  price.  The  general 
quotation  is  4.50e.,  hut  4.47.V.  has  been 
done  on  a  limited  number  of  sales. 
The  market  seems  steady  at  current 
levels. 

Tin 

The  London  price  of  tin  is  the  lowest 
since  October,  1914,  but  when  judged 
by  the  gold  equivalent  the  situation  is 
not  quite  so  bad  as  that  would  indi- 
cate. The  local  tin  market  has  also 
declined,  but  the  higher  sterling  rates 
have  helped  the  situation  somewhat. 
Buying  has  been  fair  in  volume,  with 
a  somewhat  unusual  activity  among 
both  consumers  and  dealers  today, 
which  forced  the  price  up  about  ic. 
from  the  morning  quotations. 

Tin  for  May  delivery  was  quoted  as 
follows: 

Feb.  16th,  30.25c;  17th,  30c;  18th, 
30c;  20th,  29.25c;  21st,  29c. 

Arrivals  of  tin,  in  long  tons:  Feb. 
14th,  Hongkong,  5;  15th,  Straits,  10; 
China,  10;   16th,  London,  100. 

Gold 
Gold  in  London:   Feb.  16th,  95s.  7d.; 
17th,  95s.  7d.;  20th,  95s.  4d.;  21st,  94s. 
9d.;  22d,  93s.  lOd. 

Foreign  Exchange 

European  exchanges  have  been  gen- 
erally strong  and  higher.  On  Tuesday. 
Feb.  21,  francs  were  9.125c;  lire.  5.02c; 
and  marks,  0.455c  New  York  funds  in 
Montreal,  23   per  cent  premium. 

Silver 

The  market  has  continued  quiet,  with 
all  the  support  coming  from  Indian 
bazaar  buying.  China's  position  is  still 
that  of  a  seller,  and  America  has  also 
sold  in  London.  San  Francisco  reports 
no  business,  and  the  volume  in  New 
York  is  small.  The  market  closes,  un- 
certain. 

Mexican  Dollars— Feb.  16th,  493, 
17th,  493;  18th,  48i,  20th,  491,  21st,  50. 

Other  Metals 

'Quotations  cover  large  wholesale  lots  unless 
otherwise   specified. 

Aluminum — 20c  per  lb.  for  9a  per 
cent  grade;  19c  for  98@99  per  cent; 
18c  for  94@98  per  cent.  Outside  mar- 
ket nominal  at  17@18c.  for  98(3)99  per 
cent  virgin  grades. 

Antimony  —  Chinese  and  Japanese 
brands,  4  40c;  market  dull.  W.C.C. 
brand,  5|@5Jc  per  lb.  Cookson's  "C" 
grade,  spot,  9c.  Chinese  needle  an- 
timony, lump,  nominal  at  4c.  per  lb. 
Standard  powdered  needle  antimony 
(200   mesh),   nominal    at   5.25c   per   lb. 

White  antimony  oxide,  Chinese, 
guaranteed  99  per  cent  Sb.O,,  whole- 
sale lots,  61@7c 

Arsenic— 7|c.  per  lb.      Strong. 

Bismuth— !2@$2. 10   per   lb. 


t  admium— $1@$1.10  per  lb.,  in  1,000- 
11'.  Inls.  Smaller  quantities,  $1.10@ 
$1  .25  per  lb. 

Iridium — Nominal,  $170@$190  per  oz. 

Nickel — Standard  market,  ingot  and 
shot,  41c;  electrolytic,  44c.  Small  ton- 
nages, spot,  nominal  at  32c 

Palladium — Nominal,   $55@$60. 

Platinum — $85@$90  per  oz. 

Quicksilver — $48  per  75-lb.  flask.    San 
Co   wires  $47.30.     Firm. 

The    prices    of   Cobalt,    Molybdenum, 
Monel   Metal,  Osmium,   Rhodium,  Sele- 
nium,  Thallium   and  Tungsten  are   un- 
I   from   the  prices  in   the   issue 
of  Feb.  4. 

Metallic  Ores 

Bauxite  —  American,  crushed  and 
dried,  $G@$8  per  gross  ton;  pulverized 
and  dried,  $12@$14  per  gross  ton; 
calcined,  $20@$22  per  gross  ton,  all 
f.o.b.  shipping  points.  Foreign  bauxite 
offered  at  $6@$8  per  metric  ton,  c.i.f. 
Atlantic  ports,  depending  upon  grade. 

The  prices  of  Chrome,  Manganese, 
Tungsten,  Molybdenum,  Tantalum, 
Cranium,  Vanadium,  and  Iron  Ore, 
Zircon  and  Zirkite  are  unchanged  from 
the  prices  in  the  issue  of  Feb.  4. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo..  Feb.  18 — Zinc  blende, 
per  ton,  high,  $30.45;  basis  60  per 
cent  zinc,  premium,  $27@$26;  Prime 
Western,  $25@$24;  fines  and  slimes, 
$23;  average  settling  basis,  all  blende 
ores,  $27.16. 

Lead,  high,  $64.55;  basis  80  per  cent 
lead,  $60;  average  settling  price,  all 
grades,  $62.49  per  ton. 

Shipments  for  the  week:  Blende, 
5,723;  lead,  1,834  tons.  Value,  all  ores 
the  week,  $270,070. 

All  efforts  on  the  part  of  buyers  to 
break  the  holding  price  for  blende  con- 
tinue to  fail,  but  week  after  week  pur- 
chases grow  less,  with  only  5,880  tons 
sold  this  week. 

Federal  Lead  continues  to  take  the 
bulk  of  the  lead  output  by  maintaining 
the  basis  at  $60,  at  which  prices  others 
are  not  caring  to  fill  large  orders. 

Platteville,  Wis.,  Feb.  18— Blende,  no 
sales.  Lead  ore,  basis  80  per  cent  lead, 
$60  per  ton.  Shipments  for  the  week: 
Blende,  none;  lead  ore.  32  tons.  Ship- 
ments for  the  year:  Blende.  1,70.3.  lead 
ore,  489  tons.  Shipped  during  the 
week  to  separating  plants,  487  tons 
blende. 

Non-Metallic  Minerals 
There  are  no  price  changes  from 
those  indicated  in  the  market  report 
of  the  issue  of  Feb.  4  covering 
Asbestos,  Barytes,  Borax.  Chalk,  China 
Clay.  Emery.  Feldspar,  Fluorspar. 
Fuller's  Earth.  Graphite.  Gypsum.  Lime- 
stone, Magnesite,  Mica,  Monazite,  Phos- 
phate. Pumice,  Pyrites,  Silica.  Sulphur 
and  Talc. 

Mineral  Products 
The  prices  of  Copper  Sulphate,  Potas- 
sium   Sulphate,    Sodium    Nitrate     and 
Sodium    Sulphate   are   unchanged   from 
the  issue  of  Feb.  4. 


Ferro-Alloys 

Perromanganwe — Domestic,  78  to  82 
per  cent,  $59@$60,  f.o.b.  furna. •■ 
list]  and  German,  $62.50,  c.i.f.  Atlantic 
si  aport.     Sp  i  6    to    19    pei 

ion,   f.o.b.  furnace; 
in  to  21  pei  cei 

Ferrovanadium — $4  per  lb.  of  V  con- 
tained, according  to  analyses  and 
quantity. 

The  prices  of  Fenrotitanium,  Ferro- 
cerium,  Ferrochrome,  Ferromolybde- 
num,  Ferroeilicon,  Ferrotungsten  and 
Ferro-uranium  are  unchanged  from  the 
issue  of  Feb.  4. 

Metal  Products 

Nickel  Silver— 26.75c  per  lb.  for  18 
per  cent  quality  Grade  "A"  sheets. 

Yellow  Metal  —  Dimension  sheets, 
17.25c;  sheathing,  16.75c;  rolls,  g  to  3 
in.,  14.75c. 

Copper  Sheets — Current  New  York 
list  price,  20.25c  per  lb.;  wire,  14.50@ 
14.75c 

The  prices  of  Lead  Sheets  and  Zinc 
Sheets  are  unchanged  from  the  issue 
of  Feb.  4. 

Refractories 
The  prices  of  Bauxite  Brick,  Chrome 
Brick,  Chrome  Cement,  Firebrick,  Mag- 
nesite  Brick,  and   Silica  Brick  are  un- 
changed from  the  issue  of  Feb.  4. 

The  Iron  Trade 
Pittsburgh,  Feb.  21,  1922 

Demand  for  steel  has  continued  to 
broaden  in  a  satisfactory  way,  viewing 
the  tonnage  in  the  aggregate,  as  ingot 
production  is  now  at  between  26,000,000 
and  28,000,000  tons  a  year,  the  rate  at 
the  end  of  December  having  been  under 
18,000,000  tons.  Last  autumn's  rate, 
the  best  since  early  in  the  year,  was 
23,000,000  tons.  Production  in  1921  ag- 
gregated about  19,500,000  tons,  so  that 
the  industry  is  now  doing  about  40  per 
cent  better  in  tonnage. 

Steel  prices  are  uneven,  with  the  ex- 
ception of  sheet  prices,  and  further 
assurance  of  the  steadiness  of  this 
market  is  the  opening  of  order  books 
yesterday  by  the  American  Sheet  &  Tin 
Plate  Co.  for  second  quarter  at  un- 
changed prices,  2.25c  for  blue  annealed. 
3c  for  black,  and  4c  for  galvanized. 
Bars,  shapes,  and  plates  are  now  more 
commonly  done  at  1.40c  than  at  1.50c, 
and  nails  go  more  at  $2.40  than  at  $2.50 

Pig  Iron — Furnaces  are  now  firm  on 
basis  at  $18.  Valley,  and  indeed  are 
nominally  quoting  $18.25.  The  $18 
price  was  paid  by  the  Allegheny  Steel 
Co.  on  1,000  tons.  The  Standard  Sani- 
tary Manufacturing  Co.  has  bought  up- 
ward of  1,000  tons  of  foundry  iron  for 
each  of  its  three  plants,  getting  the 
southern  iron,  for  Louisville,  at  $13, 
Birmingham,  a  new  low  price,  and  pay- 
ing $18.75  to  $19.  Valley  basis,  for  the 
northern  for  the  other  two  plants.  Bes- 
semer  remains    at    $19.50,   Valley. 

•  Coke 
Connellsville  —   Furnace.   $2.85@$3; 
foundry,  $3.75@$4.25. 
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The  Porphyry  Coppers'  Past  and  Future 


BY  F.  E.  Calkins 

Written  for  Engineering  and  Mining  Journal 


TECHNICAL  and  6nan<  ''  operations  of  the 

rphyry  copper  mines  of  the  United  States 
from  the  beginning  of  operations  to  Dec. 
summarized  in  the  accompanying  table.     Following  are  the 

-..red  by  this  record,  the  situal 
the  mines,  and  general  method  of  mining  employed: 

...  Bin-ham.  Utah;  steam  shovel.     Nevada 

.  r  I  -  ..  Ely,  Nev.;  steam  shovel  and  under- 

Santa  Rita.  N.  M.;  steam  shovel. 

Copper    Co.,   Ra>.    Ariz.;    underground. 

,r  Oo.,   Miami.   Ariz.:   underground.      Inspiration 

I  Copper  Co.,  Miami  Ariz.;  underground.     New 

,    \     .  Ariz.;  steam  shovel. 
-  group  of  mines  has  become  an  increasingly  import- 
n    the   world's   copper  production,   and,   before 
the  general  shut-down  early  in  1921,  was  contributing  about 
bird  of  the  annual  production  of  the  United  States  and 
20  per  cent  of  the  world  production.    In  the  future,  including 
the  operation  by  the  Detroit  branch  of  Phelps  Dodge  Cor- 
poration  and   the   Arizona   Copper   mine   at    Morenci,   which 
are    now    really    porphyry    mines:    the    recently    developed 
..nento  Hill  at  Bisbee,  Ariz.;  the  further  exploitation  of 
the  Braden,  Chile,  and  Andes  mines,  in  Chile,  and  the  prob 
able  discovery  of  new  deposits,  this  class  of  large,  low-grade 
copper  deposits  will  eventually   occupy  the  dominant   posi- 
tion in  the  copper  production  of  the  world. 

The  ore  from  the  first  six  mines  mentioned  is  concentrated 
by  combined  gravity  and  flotation  methods,  the  concentrate 
smelted,  and  resulting  blister  cdpper  electrolytically  refined. 
Ajo  has  thus  far  operated  only  on  oxidized  ore,  which  is 
treated  by  leaching  and  electrolytic  precipitation,  producing 
electrolytic  copper  direct  and  some  cement  copper,  which 
i-  smelted.  In  the  following  discussion  only  the  first  six 
mines  are  referred  to  unless  Ajo  is  specifically  mentioned. 

Under  "Ore   Reserves,"  the  figure  for  Inspiration  is  ob- 
tained by  subtracting   tonnage  mined  from  originally  esti- 
mated  tonnage,  as   no   figure   has   been  published   recently. 
It  is  probable  that  none  of  the  mines  has   completely  ex- 
:   its  possibilities  for  developing  new  ore. 

The  next  column  gives  the  estimated  percentage  of  copper 
in  ore  reserves  at  the  time  of  beginning  operations,  since 
time  much  additional  ore  has  been  developed  and 
lower-grade  material  has  been  included  in  the  calculations. 
The  discrepancy  between  these  figures  and  those  represent- 
ing percentage  of  copper  in  ore  milled  has  been  due  to  the 
combined  effect  of  three  factors:  unavoidable  sampling 
error,  dilution  by  waste  rock  in  mining,  and  deliberate 
mining  of  lower-grade  ore  that  was  not  included  in  the 
original  estimates,  but  which  it  was  later  found  could  be 
mined  at  a  profit. 

Averaging  results  at  all  the  mines,  it  is  seen  that  the  mill 
recovery  has  been  69.1  per  cent  and  the  mill  and  smelter 
recovery— that  is,  the  net  recovery  in  fine  copper— has  been 
per  cent,  or  almost  exactly  two-thirds,  the  other  third 
being  represented  by  mill  and  smelter  losses.  The  average 
recoveries  for  the  future  will  greatly  exceed  these  figures.  A 
considerable  part  of  the  total  tonnage  was  treated  before  the 
advent  of  the  flotation  method,  with  its  higher  recoveries. 
Furthermore,  although  the  ores  thus  far  mined  have  been 
classed  as  sulphide  ores,  they  have  all  contained  a  con- 
siderable proportion  of  copper  in  the  form  of  oxidized  copper 
minerals,  of  which  it  has  been  possible  to  recover  only  a 
small  percentage,  perhaps  30  per  cent,  by  either  gravity  or 
flotation  methods.  Although  some  of  the  mills  have  been 
able  to  save  90  per  cent  or  more  of  the  sulphide  copper,  the 
low  recovery  of  the  oxide  copper  has  reduced  the  total  re- 
covery to  a  much  lower  figure. 

Recoveries  are  even  now  considerably  in  excess  of  past 
averages.  For  the  year  1920  the  mill  recoveries  at  Utah, 
Bay,  and  Miami  were  all  over  81  per  cent,  the  recovery  at 
Miami  being  82.5  per  cent,  and  the  average  for  all  six  mines 
was  76.7  per  cent,  as  compared  with  the  past  average  of  69.1 


per  cent.  Some  of  the  mines  will  probably  eventually  attain 
a  net  recovery  in  fine  copper  of  over  85  per  cent  and  the 
future  average  for  all  the  mines  over  the  remainder  of  then- 
life  may  exceed  80  per  cent,  as  compared  with  the  past 
average  of  66.8  per  cent. 

The  figures  under  "Total  Profits"  are  the  actual  profits, 
that  either  went  into  dividends  or  to  building  up  working 
capital,  and  are  obtained  by  adding  total  dividends  to  net 
quick  assets  as  of  Dec.  31,  1920.  Subtracting  the  resulting 
profit  per  pound  of  fine  copper  from  the  price  received  gives 
the  cost  per  pound.  This  cost  is  credited  with  gold  and  silver 
proceeds  and  miscellaneous  income  and  includes  all  construc- 
tion and  extraordinary  development  expense  that  was  paid 
out  of  earnings.  All  the  mines  but  Inspiration  have  in- 
creased their  capacity  from  earnings,  that  company  having 
built  its  plant  to  the  desired  capacity  from  original  capital. 
Construction  expense  that  increases  capacity  is  considered 
as  an  addition  to  capital  upon  which  a  profit  must  be  earned, 
but  from  the  shareholder's  viewpoint  it  is  a  cost,  as  he  will 
never  get  his  hands  on  any  money  that  has  been  spent  for 
plant  that  will  be  junk  when  the  mine  is  exhausted. 

It  seems  likely  that,  due  to  a  change  in  general  industrial 
and  financial  conditions,  certain  factors  in  cost  will  be 
higher  than  the  pre-war  average  for  some  time  to  come,  but, 
because  of  the  interrelation  of  cost  and  price,  any  change  in 
average  cost  should  be  reflected  in  a  similar  change  in 
average  price.  If  the  average  cost  over  a  future  long  period 
is  going  to  exceed  the  pre-war  average,  it  is  reasonably  cer- 
tain that  the  average  price  will  exceed  the  pre-war  average 
of  15c.  in  similar  ratio,  with  little  change  in  the  ratio  of 
profit  to  price. 

Perhaps  the  most  important  figure  a.id  the  only  one  that 
can  be  directly  applied  in  estimating  future  results  is 
"Ratio  of  Profit  to  Price,"  that  is,  the  ratio  of  profit  per 
pound  to  price  received  per  pound.  J.  R.  Finlay,  in  his 
"Cost  of  Mining,"  has  pointed  out  an  interrelation  of  cost 
and  price,  and  hence  of  profit  and  price,  that  varies  from 
year  to  year  but  tends  to  average  nearly  constant  over 
iong  periods,  and  the  following  paragraphs  attempt  to 
show  the  reason. 

A  study  of  price  and  cost  curves  for  individual  mines 
over  a  fairly  long  period  shows  that  variations  in  price  are 
followed  by  corresponding  similar  variations  in  cost,  but 
although  price  responds  rapidly  to  variations  in  demand,  the 
cost  moves  slowly  and  ponderously  like  a  heavy  body,  slow- 
to  start  and  hard  to  stop,  and  its  movements  lag  behind 
those  of  price,  so  thai!  there  are  alternating  periods  of 
divergence  and  convergence  of  the  curves,  with  consequent 
alternating  periods  of  high  and  low  ratio  of  profit  to  price, 
but  the  average  ratios  over  equal  fairly  long  periods  tend 
to  be  about  the  same.  In  unprofitable  periods  the  dropping 
price  curve  approaches  the  rising  cost  curve.  In  1920  the 
curves  actually  met,  with  extinction  of  profit.  We  are  now 
in  a  period  of  rising  price  and  decreasing  cost. 

A  fairly  constant  element  in  cost  is  inexorably  imposed 
by  Nature — namely,  the  quantity  of  capital,  labor,  and 
material  necessary  to  discover  and  produce  a  pound  of 
copper.  A  certain  natural  limitation  is  placed  upon  cost, 
and  hence  on  price,  independently  of  variations  due  to 
changes  in  the  ratio  of  supply  to  demand.  The  reason  that 
the  price  of  copper  has  consistently  averaged  over  three 
times  that  of  lead  is  because  it  takes  over  three  times  as 
much  capital,  labor,  and  material  to  discover  and  produce 
a  pound  of  copper  as  it  does  to  win  a  pound  of  lead.  This 
quantity  is  different  for  different  mines  and  different  classes 
of  mines,  but,  for  the  industry  as  a  whole  and  for  individual 
mines,  it  tends  to  a  fairly  constant  average  over  long 
periods,  and  will  gradually  increase  with  the  decline  of  the 
industry  and  with  the  approaching  mine  exhaustion. 

The  tendency  is  continually  toward  higher  recovery,  in- 
creased tonnage  capacity,  and  greater  general  efficiency,  the 
immediate  effect  of  which  is  to  lower  the  cost  per  pound, 


vry  25,   1922 


E moi n i  erin  i;    a  n  i>    Mining    .i  o  u  k  n  a  l 


combined  effect  over  a  long  period  is  to 
lower  tin'  grade  of  ore  mined  and  the  yield  in  pom 
fine  copper  per  ton;  increase  the  total  available  bom 
copper,  and  profits;  and  increase  the  average  annual  profil 
per  share  by  an  amount  at  least  equal  to  a  fair  return 
or  the  additional  capita]  per  share  that  was  invested  to 
the  increased  recovery  arid  capacitj  without  much 
nge  in  the  average  cosl  per  pound.  Thus  the  present 
value  per  share  is  increased  by  both  the  : t •  1 . 1  i t i onal  annual 
profit  per  share  and  the  increase  in  total  available  profits. 
Always,  of  course,  the  objective  is  not  cosl  per  pound,  noi 
only  annual  profit  per  share,  but  the  creation  of  the  gn 
possible  present  value  with  the  least  capita!  i  xpenditure 
that  natural  limitations  will  permit,  and  these  natural 
limitations  prescribe  the  minimum  combined  quantity  of 
capital,  labor,  and  material  that  is  necessary  to  diacovei 
and  produce  a  pound  of  copper. 

One  influence  that  tends  to  maintain  a  constant  relation 
between  average  price  and  average  cost  for  the  industry  as 
a  whole  is  the  necessity  that  average  price  must  be  com- 
posed of  average  cost  plus  an  average  profit  on  invested 
capital  commensurate  with  the  risk  involved,  for  the  in- 
dustry to  exist  and  grow.  When  profit  declines,  new 
capital  investment  is  halted  and  the  ratio  of  production 
to  demand  declines  until  price  and  profit  begin  to  rise 
again,  so  that  over  long  periods  there  tends  to  be  a  fairly 
constant  relation  between  cost,  profit,  and  price. 

It  seems  likely  that  for  some  mines  the  future  average 
grade  of  mill  feed  may  be  less  than  1  per  cent  copper 
and  the  yield  in  fine  copper  as  low  as  15  or  16  lb.  per  ton 
and  still  return  the  present  invested  capital,  with  a  good 
rate  of  interest.  This  means  that,  under  favorable  condi- 
tions and  with  sufficiently  large  tonnage,  a  body  of  copper- 
bearing  rock  whose  sampling  by  churn  drills  indicates  a 
copper  content  of  about  1}  per  cent,  and  hence  about  1  per 
cent  mill  feed,  can  now  be  classed  as  ore  and  be  made 
the  basis  of  a  profitable  operation,  and  it  is  safe  to  say 
that  the  time  will  come,  and  may  not  be  far  distant,  when 
the  same  remarks  will  apply  to  material  whose  indicated 
content  is  only  1  per  cent. 

As  long  as  grade  of  ore  is  controllable,  it  will  be  main- 
tained at  a  point  that  will  give  a  yield  in  fine  copper  that 
will  create  the  greatest  present  value.  In  the  last  years 
of  life,  grade  will  be  the  controlling  factor. 

From  the  foregoing  considerations  it  is  reasonable  to  con- 
clude that,  for  most  of  the  mines  that  have  operated  over 
the  longer  periods,  the  past  ratios  can  be  safely  applied  over 
a  future  long  period  and  will  be  exceeded  at  some  of  the 
mines,  owing  principally  to  the  effect  of  increased  capacity; 
and  that  in  estimates  covering  a  future  long  period,  say 
fifteen  years,  a  ratio  of  37  per  cent  can  be  safely  used  as  the 
average  for  the  group.  This  means  that  for  every  dollar 
received  from  sale  of  copper,  37c.  should  be  applicable  to 
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(1)— Future  average  annual   tons   milled. 

(2)     Futui  i  per  in  mill  fi 

(3) — Future  average  mill  and  overy. 

i  ii     Future  average  ratio  of  profit  to  price. 
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i  6  I     Life  of  the  mini's. 

in  and  (3)  Will  be  considerably  higher  than  the  past 
average  and   should   result  in  an  importai  n   tin- 

future   average  annual   profits   per   share   for   most   of  the 
mines. 

(2) — Will  be  much  lower  than  the  past  average  and  th< 
future  average  yield,  for  the  group  will  be  low 

(4) — Can  be  estimated  closely  from  records,  and  it  is 
safe  to  use  the  figure  of  37  per  cent  as  the  average  for  the 
group  over  a  long  future  period.  In  the  last  J  i 
this  ratio  will  steadily  decrease,  as  the  mines  will  continue 
to  operate  on  lower  and  lower  grade  ore  as  long  as  there 
is  any  operating  profit  at  all,  and  the  average  ratio  for  the 
whole  future  life  may  be  less  than  this. 

Estimates  of  (5)  will  vary  with  the  optimism  of  the 
estimator,  but  it  is  logical  to  assume  that  it  will  bear  about 
the  same  relation  to  the  pre-war  average  of  15c.  that 
the  future  general  price  level  will  have  to  the  pre-war 
general  level,  at  least  until  that  time  when  the  shortage 
of  copper  will  force  an  increase  in  both  price  and  cost 
independently  of  general  conditions. 

(6) — Is  difficult  to  estimate  closely,  as  additional  ore  will 
probably  be  developed  at  most  of  the  mines.  It  will  also 
depend  on  (1),  which  is  uncertain,  but  which  almost 
tainly  will  be  considerably  higher  in  the  future  than  in  the 
past.  The  effect  of  any  further  increase  in  tonnage  capac- 
ity will  be  to  shorten  the  life,  but  its  effect,  and  the  effect 
of  increased  recovery,  will  also  be  to  lengthen  life  by  making 
lower-grade  ore  available.  However,  considerably  longer 
life  than  is  indicated  by  the  figures  on  ore  reserves  and 
tonnage  capacity  may  be  expected. 

It  can  be  stated  that  the  intrinsic  value  of  most  of  these 
properties,  computed  on  a  conservative  basis,  is  considerably 
higher  than  the  recent  market  value,  though  the  market 
prices  closely  reflect  the  relative  values,  with  a  few  excep- 
tions. 

It  is  impossible  to  study  this  record  of  operations  without 
being  impressed  by  the  tremendous  achievement  of  the 
American  engineers  who  extracted  these  profits  from  rock 
that  yielded  only  20  lb.  of  copper  to  the  ton. 


of 


iOKPHYRY  COPPERS'  RECORD  FROM    BEGINNING   OF  OPERATIONS   TO   DEC.  31,    1920 

Ore  Reserves  Orig.  Total  Fine           Mill  Mill  and  Fir-r 

^ame                             Dec.  31,  1920  Est..  Ore    Milled  T..talFine         Cu  In.      Recov.,  Smelter  Year  Full 

of                                                Per  Cent  PerCent  Tons        Per  Cent       Cu  Produced,  lb.             Per  Recov,  of 

Mlne                      Tons                     Cu  Cu  Cu  lb.                Per  Ton       Cent  Per  Cent     Inc.  Oper. 

5tahv 364,130.000                1.35  2.00  89,340,223          1.37  1,546.153.606          17.3         66  0  63  2  1903  1908 

^1eyad» 63,845.000                1    58  1.97  35,180,801          1.60  759,680,986         216         70  0  672  1904  1909 

£bln° 105,689,000                153  2.24  21.532,415          185  510.313.779         23.7         66  6  64  2  1909  I9P 

I!a>' 83.004.000               2.07  2.17  23,522,127          1.68  559.532,318         23  8         714  70  8  l»07  1912 

„.       .  I       I0,723,000(nl  2.26 

Miami ■;       36.000,000(.D           1 .  06  f      2.48  14,104,887         2.12  421.806.746         29.9         74  2  70  5  1907  1912 

{         6.000.000(c)            2.00  1 

Inspiration 72,000,000                1.63  1,63  24,462,809          I    36  477.439,016          19  5         74  2  72.0  1911  1916 

Total 739.400,000                1.51  208,143,000         1.54  4.274.926,000         20.5         69   I  66  8 

ijo                                 8.234.00016)           149  1.57  6,032.097          1.54  146,046,284         24.2         79  0  1909  1918 
I      42.000.000(a)           150  1.59 

.,                        _  Profit         Price    '  Ratio  Div.  Ratio 

Name                 Par  Div.  Total                 Pro6t  Per          Reed.         Per  J  Cost  Profit  Per  Div.  to 

of                   Value.             Total  Per  Profits                  Per  Lb.,          Lb.,          Lb..      Per  to  Price.  Lo  .  Price. 

Mine                Share           Dividends  Share  (/)                    Ton  Cents        Cents      Cents;   Ton  Per  Cent  Cents  Per  Cent 

t'tah $10       $111.509.662.,  $70.75  $1 32,6l7,808(rf) 

.,                                                    88,264.000ie  109.372.000(t)       $1.23  7.08        18  64        II    5     $2  00  38  0  5  70  30  6 

^>'ada 5            46.768,616  23.40  55.471.665               1.58  7.30        17.90        10  6        2   29  40   7  6    17  34   4 

•Chino 5           29,991,709  34  52  33.952.546              1.58  6  66       19.85        13  2       3   13  335  5  88  29  6 

gS^". 10            25.412.620  16   32  33.578.890               143  6   00        19  70        13   7        3   26  30  4  4   54  230 

Miami.. 5           22.950.660  30.75  30,200,787             2    14  7   16         20.1        13  0       387  35  6  5  44  '7  0 

Inspiration 20           38.678,671  33.00  47.957,201              1.95  10.00         22  0       12  0       234  454  8   10  io  ! 

TotaI $252,066,276  $310,533,000  $1.49  7.3          19.3  .,12.0     $2.46  37  8  ~5~9  30.5 

AJ° $5           $1,350,000  $0.75 

(a)  Sulphide  ore.     (6)  Oxide  ore.       (c)  Mixed  ore.     (d)  Total,     (e)  From  operations.    Balance  of  total  is  from  dividends  on  1, 000,500sli; 
rrobts  equal  total  dividends  plus  net  quick  assets  as  of  Dec.  31,1 920. 
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1.95 
3.83 
I    81 


Issued 
1,624.470 
1,999.457 

869.980 
1,577,179 

747.114 

1. 181. 967 


Capacity, 
Tons 

14.000,000 

5,000,000 
3.800.000 
3.500,000 
2.000.000 
5,000.000 

33,000,000 
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Union  of  the  Two  Great  Weeklies  of  the 
Mining  and  Mineral  Industries 


THIS  IS  AX  ERA  of  growth,  develop- 
ment, and  organization,  and  the  mining 
industries  of  the  country  and  of  the  world  are 
not  exceptions  to  the  general  evolution,  but 
indeed  are  typical  examples.  The  all-'round 
mining  engineers  of  a  few  decades  ago  have 
resolved  themselves  into  a  group  of  specialists, 
each  devoting  himself  to  the  science  of  one  of 
the  many  branches  of  mining  or  of  treating 
ores,  or  to  some  one  of  the  increasingly  precise 
economir  phases  of  mining.  Each  mining 
industry  is  progressively  developing  its  own 
technique,  its  own  economic  requirements,  its 
own  particular  place  in  the  complex  of  pres- 
ent-day life.  A  mining  journal,  therefore,  to 
keep  ahead  of  the  times  must  also  be  constantly 
progressive  and  must  grow. 

IT  IS  with  the  desire  to  serve  more  effectively 
these  growing  complex  industries  that  there 
has  been  agreed  upon  a  union  of  forces  be- 
tween the  two  great  mining  weeklies  of  the 
country  and  of  the  world,  Engineering  and 
Mining  Journal  and  the  Mining  and  Scientific 
Press.  Both  have  international  influence; 
neither  represents  a  section.  The  strength  of 
Engineering  and  Mining  Journal  is  great  in 
the  Western  States;  Mining  and  Scientific 
Press  is  well  known  and  influential  in  the  East. 
Each  is  long  established  and  successful,  the 
former  having  been  founded  in  1866,  the  latter 
six  years  before,  in  1860.     But  at  those  dates 


the  West  ("oast  was  remote  from  the  East,  and 
independent  centers  of  scientific  and  technical 
thought  naturally  arose.  These  conditions 
have  progressively  altered  to  the  vanishing 
point. 

Development  and  increase  of  population 
have  blended  the  East  and  West:  and  the 
building  up  of  the  mining  activities  in  the 
vast  intervening  territory  has  joined  them  in 
one  great  whole. 

UNDER  recent  conditions  neither  journal 
can  go  confidently  forward  in  a  progres- 
sive expansion.  The  development  of  mining 
more  and  more  clearly  indicates  the  conclusion 
that  there  is  room  and  need  for  only  one  really 
great  mining  journal,  not  only  for  the  country, 
but  for  the  world,  which  also  is  daily  being 
knit  more  closely  together. 

THE  combined  journals  will  be  published 
under  the  name  of  Engineering  and 
Mining  Journal-Press,  with  Mr.  J.  E.  Spurr 
as  Editor.  Mr.  T.  A.  Rickard  becomes  Con- 
tributing Editor.  Mr.  Rickard  will  remain  on 
the  Coast  and  will  especially  present  the  prob- 
lems and  the  voice  of  the  West.  It  is  intended 
that  increased  attention  shall  be  given  in  the 
new  journal  to  all  the  features  which  have 
been  carefully  worked  out  editorially  for  the 
two  weeklies,  and,  in  addition,  it  is  intended  to 

devote  increased  attention  to  the  important  and 
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growing  field  of  non-metallic  mining.  With 
a  large  .\nc\  additional  force,  .1  campaign  of 
increased  field  work  on  the  part  of  the  editors 
will  .ils.)  be  made  possible  by  the  consolida- 
tion. Better  correspondence,  including  better 
European  representation,  has  been  arranged 
for.  Engineering  and  Mining  Journal-Press 
will  serve  the  entire  mining  industry,  includ- 
ing the  Far  West,  as  never  before,  with  this 
consolidation  of  resources  and  editorial  staff. 

THE  subscription  price  of  Engineering 
and  Mining  Journal  has  been  five  dollars ; 
that  of  the  Mining  and  Scientific  Press,  four 
dollars.  The  price  of  the  Engineering  and 
Mining  Journal-Press  will  be  four  dollars. 


THE  consolidated  weekly  will  have  far 
greater  circulation  than  any  other  mining 
journal  in  the  world.  Both  the  journals  which 
are  now  combined  have  had  an  international 
circulation — in  the  case  of  Engineering  and 
Mining  Journal  one  out  of  every  four  sub- 
scribers is  outside  of  the  United  States. 


WE 


KNOW  that  the  consolidation  will 
be  a  most  popular  one,  and  that  it  will 
be  hailed  by  readers  and  advertisers  alike  as  a 
practical  example  of  the  "elimination  of 
waste"  in  mining  industries.  The  consoli- 
dated journal  will  afford  the  editors  and  pub- 
lishers an  opportunity  never  before  ap- 
proached for  service  to  the  mining  industries. 

McGraw-Hill  Company,  Inc.,  JAMES  H.  McGRAW,  President. 


What  Others  Think 


Graduates  of  California,  Stand  Up! 

On  Jan.  7,  1922,  the  Engineering  and  Mining  Journal 
contained  a  write-up  of  the  College  of  Mining,  Univer- 
sity of  California,  by  your  Western  editor,  Mr.  George 
J.  Young:  an  interesting  article  in  some  ways  because 
three  columns  of  the  text  is  devoted  to  inconsequential 
gossip  suggested  by  the  author's  "scrap-book  of  allu- 
sions" or  illusions,  irrelevant  in  regard  to  the  College 
of  .Alining;  incompetent  and  misleading  in  other  ways, 
because  of  inaccuracy  and  omission  of  essential  facts. 
I  have  a  high  regard  for  your  Western  associate;  his 
sketch  is  breezy  and  tends  to  revive  that  "slow  decadence 
of  American  humor"  which  President  Barrows  is  said 
to  deplore;  he  does  his  job  as  a  magazine  reporter,  and 
having  once  been  on  the  teaching  staff  of  three  mining 
colleges,  Nevada,  Minnesota,  and  Colorado,  and  an 
alumnus  of  the  University  of  California,  his  evaluation 
of  the  merits  of  a  curriculum  should  carry  weight. 

In  August,  1921,  Mr.  Young  called  at  my  office  and 
consumed  all  of  fifteen  minutes  in  asking  a  few  ques- 
tions. I  had  just  completed  a  statistical  summary  of  the 
enrollment  for  the  semester  and  gave  him  a  copy.  He 
told  me  he  intended  writing  "something"  about  the 
College  of  Mining,  and  in  this  respect  he  has  kept  his 
word.  I  plead  for  accuracy  of  statement  and  the  good 
name  of  California.  Such  faulty  effusions  are  harmful 
in  many  ways,  they  are  unjust  to  the  University,  they 
cause  bewilderment  in  the  minds  of  students,  and  make 
the  older  men  of  the  profession  who  take  pride  in  the 
nl  and  who  look  to  its  pages  for  information  and 
inspiration  hesitate  and  question  the  reliance  that  can 
be  placed  in  other  articles  published  in  its  pages. 

How  puny  and  puerile  is  the  Young  statement  as  com- 
pared with  the  competent  analysis  and  constructive 
report  of  the  Committee  on  Technical  Education  of  the 


Mining  and  Metallurgical  Society  of  America,  which 
calls  attention  to  the  diversity  of  opinion  on  what  con- 
stitutes an  acceptable  course  of  studies  for  students  of 
mining  engineering.  The  education  of  an  engineer  is 
never  completed,  and  no  school  or  college,  whether  it 
prescribes  a  four-,  five-,  or  six-year  course,  can  turn  out 
a  finished  product.  It  teaches  an  alphabet  that  the 
student  may  learn  to  spell ;  it  supplies  tools  with  which 
to  work;  it  develops  an  inquiring  mind,  quickens  obser- 
vational and  inferential  powers,  and  stimulates  the 
desire  for  knowledge,  for  truth,  and  accomplishment. 
No  college  can  graduate  a  man  capable  of  immediately 
assuming  the  direction  of  a  mining  enterprise:  men  are 
not  born ;  they  grow  and  develop,  and  all  children  creep 
before  they  walk.  An  engineering  college  lays  only  a 
foundation  on  which  the  superstructure  shall  be  built  in 
the  great  laboratories  of  the  world. 

I  desire  to  correct  some  of  the  false  statements  and 
implications  made  in  your  issue  of  Jan.  7.  A  prospective 
student  to  the  University  of  California  must  either  pass 
rigid  entrance  examinations  or  be  fully  matriculated 
from  an  accredited  high  school.  He  enters  an  engineer- 
ing college  with  a  comprehensive  understanding  of 
mathematics  above  that  required  by  many  other  univer- 
sities. A  searching  test  in  English  is  prescribed  for 
all  intrants,  and  failure  means  a  protracted  course, 
without  credit,  in  English  composition,  until  ihe 
student  can  satisfy  this  requirement.  Throughout  the 
undergraduate  days,  all  examination  papers  and  other 
tests  are  blue  pencilled  for  irregular  orthography,  cal- 
ligraphy, and  composition.  Repeated  offences  may  lead 
to  further  corrective  courses.  In  all  upper  division  work, 
so  far  as  time  will  permit,  the  historical  background  of 
the  subject  is  presented,  the  business  and  humanistic 
side  of  mining  is  particularly  emphasized,  its  influence 
in   the   march   of   civilization,    and   its    relationship   to 
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other  industries.  Throughout  the  course,  and  more  than 
ever  in  the  senior  year.  th< 

the  merely  technical  or  mechanical.  A  blacksmith  is 
besl   trained  i"  a  smithy,  a  "mucker"  in  th 

rodman  in  the  field.  It  is  apparent  to  me  that  what  was 
"not  apparent"  and  "also  not  apparent"  to  Mr.  Young 
might  have  been  apparent  to  the  gentleman  had  he  the 
"vision,  capacity,  and  personal  power"  that  comes  from 

the  "quiz  method"  which  he  preached  but  apparently 
does  not  pn 

Figures  will  or  will  not  lie,  as  we  inti  rpret  them.  The 
arithmetical  gymnastics  presented  by  Mr.  young  are 
fittingly  framed  in  the  empty  three  rings  of  his  Fig.  2. 
Again  I  say  that  enlightenment  would  have  followed 
inquiry.  An  engineer  should  not  jump  at  conclusions. 
In  addition  to  the  actual  lectures  and  laboratory  work 
in  college  halls,  problem  sets,  assigned  reading,  Satur- 
day field  trips,  and  a  month's  geology  excursion,  at  least 
one  summer  in  mine,  mill,  smelter,  or  oil  field 
quired  of  all  students;  record  is  kept,  reports  are 
criticised,  and  credit  is  given  accordingly.    Every  candi- 
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date  for  the  B.  S.  degree  must  present  a  thesis  based 
either  on  field  studies  or  laboratory  experimentation. 
As  this  is  the  culminating  feature  of  the  rigidly  pre- 
scribed course,  work  of  a  high  order  is  expected.  These 
are  not  "theoretical  requirements."  My  deep  concern 
for  the  students  is  in  the  limitation  of  "play  time" 
rather  than  its  excess.  About  50  per  cent  of  the  student 
body  is  wholly  or  in  part  "working  its  way"  in  order  to 
pay  for  the  much-desired  education. 

In  "Bulletin  150,"  Mining  and  Metallurgical  Society 
of  America,  tables  1  and  2  show  the  distribution  of 
students'  time  in  a  four-year  course  of  mining  and 
metallurgy  respectively  at  twenty-four  universities  of 
the  United  States.  Using  the  average  of  all  colleges  as 
a  datum  line,  I  have  prepared  a  chart  showing  wherein 
the  courses  as  given  at  California  depart  from  this 
established  average.  It  should  be  noted  that  in  the 
tabulations  given  a  unit  of  laboratory  work  is  taken  as 
meaning  two  hours,  whereas  at  California  all  laboratory 
courses  are  of  three  hours'  duration. 

In  conclusion,  a  word  about  the  fitness  of  our  grad- 
uates for  life  work:  In  1917  and  1918  practically  the 
whole   graduating  class  passed   immediately   from   the 


i  ampua  to  the  '  Inited  Stafe 

sioned  offii  •  it  War.     Yes,  I  think 

thej  could  "qualify  as  an  at  ,"  but 

igger  things  for  them  to  do.    A1  California 

it  is  seldom  that  an  engineering  student  is 

ta  Kappa:  during  the  last  three  year 
mining  students   have   been  elected.     Twenty-two   men 

Pi  in  five 
honored  by  Sigma  Xi.     Last   .'ear  eight  miners  made 
the  Big  "C";  in  1920  and   1921   the  captain  of  the  i 
was  a  minii  In  1920,  when  the  University 

.    it    was    found    that    of    1he 
twenty  scholars  in  a  student  body  of  11,000.  four 
registered   in  an   engineering  college.     Such  a  record 
demands  more  than  "passive  receptivity." 

In  August,   1921,  there  were  transfers  to  the  College 

of  Mining,  University  of  California,  from  twenty  differ- 

universities    for  upper  division   work,   from  Yale 

westward.    Three  men  are  working  for  a  higher  degree 

in  the  graduate  school. 

lifornia  is  rightly  proud  of  its  alumni.  Gardner 
F.  Williams,  Alpheus  Williams.  W.  W.  Mem,  C.  W. 
Merrill,  E.  L.  Oliver,  F.  L.  Ransome,  C.  B.  Lakenan, 
S.  A.  Easton,  F.  W.  Bradley,  P.  R.  Bradley,  B.  H. 
Uunshee.  F.  W.  Laist,  ('.  W.  Butters,  F.  G.  Cottrell. 
N(  rman  Stines,  D.  McLoughlin,  Fred  Searles,  Erie 
Daveler.  B.  L.  Thane  are  names  to  conjure  with.  These, 
and  many  others,  are  they  who,  possibly  in  spite  of  the 
fact  that  "many  subjects  are  lacking  in  this  engineer- 
ing course,"  have  eventually  landed  "in  the  higher  con- 
sulting and  operating  positions."  No.  "the  students  of 
marked  ability  are  not  going  to  be  miners";  they  are 
diligently  preparing  themselves  to  take  their  place  in  the 
development  and  direction  of  the  mineral  industry,  as 
men  and  as  citizens  of  this  great  state  and  country. 
Berkeley,  Cal.  Frank  H.  Probert, 

Dean,  College  of  Mining,  University  of  California. 


African  Golf  in  India 

White  people  in  the  East  are  all  classed  as  "Euro- 
peans," for  it  is  only  recently  that  Americans  in  any 
numbers  have  begun  to  appear  in  the  Far  East.  In 
Jamshedpur,  India,  where  the  big  steel  works  of  the 
Tata  Iron  &  Steel  Co.,  Ltd.,  are  situated,  many  Ameri- 
cans are  employed,  and  some  years  ago  Sam  Washington, 
a  southern  darky,  blew  in,  who  claimed  Birmingham, 
Ala.,  as  his  heme  town.  Sam  was  a  distinct  curiosity 
in  every  way  to  the  country,  and  on  appealing  to  some 
"white  folks"  was  given  a  job  firing  on  a  switch  engine, 
where  he  did  good  work  in  the  hot  climate.  On  pay  day, 
with  his  silver  rupees  jingling  in  his  pockets,  Sam 
viewed  the  hundreds  of  his  unsuspecting,  brown-skinned 
fellow7  employees  with  anticipated  joy.  He  soon  man- 
aged to  corral  several  of  them  in  a  secluded  corner,  and 
producing  two  little  cubes  of  ivory  proceeded  to  insti- 
tute an  orgy  of  Dixie's  national  game.  Three  times  Sam 
"shook  'em,  talked  to-  'em  and  rolled  'em,"  but  not  the 
faintest  gleam  of  intelligence  appeared  in  the  cow-like 
eyes  of  his  audience,  who  merely  gazed  at  him  question- 
ingly.  Sam.  disgusted,  tried  a  new  bunch,  and  then 
another,  only  to  achieve  the  same  i-esult. 

At  dusk  Sam  stood  leaning  against  a  tree,  a  picture 
of  despondency,  trying  to  puzzle  out  the  strange  phe- 
nomenon, when  one  of  his  white  foremen  strolled  along, 
and  Sam  gave  vent  to  his  solution  of  the  nrystery  as 
follows :  "Captain !  Dese  heah  niggers  hain't  got  any 
brains  and  sense  like  us  Europeans,  has  dey?" 
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The  Westly  Electric  Furnace  for  Copper  Smelting 

Experiments  Made  at  Sulitjelma,  in  Norway,  Show  Electric  Smelting  Practicable 
Where  the  Necessary  Power  Is  Available  at  Low  Cost — Metallurgical  Advantages 
Include  Sulphur  Conservation,  Reduced  Metal  Loss,  and  Smaller  Flux  Requirements 

\\\   C,  S.  WlTHERELL  AND  H.  E.  SKOUGOR 
Writtei  and  Mining  Journal 


AS  IN  THE  METALLURGY  OV  [RON,  a  great 
/-*  deal  of  thought  and  experimentation  have  been 
JL  A.  given  to  the  electric  smelting  of  non-ferrous  ores, 
with  the  hope  of  obtaining  lower  costs  and  better  metal- 
lurgical efficiency.  It  is  natural  that  the  most  practical 
developments  in  electric  smelting  should  have  taken 
place  in  Norway,  where  electric  power  is  cheap,  fuel 
expensive,  and  ore  available.  During  the  war  period 
there  was  also  the  added  incentive  of  high  prices  and 
great  demand  for  all  metals. 

During  the  summer  of  1912,  .lens  Westly,  metal- 
lurgical engineer  of  the  Sulitjelma  Copper  Co.,  of  Nor- 
way, conducted  the  first  practical  experiments  with  his 
new  electric  smelting  process.  Ore  from  the  Vaer 
Valley  containing  copper  and  nickel  was  treated,  to- 
gether with  Elmore  concentrate  from  Sulitjelma.  Since 
then  the  Westly  electric  smelting  process  has  been 
gradually  developed  until  it  has  been  applied  to  regular 
large-scale  operation  at  Sulitjelma. 

The  Westly  electric  furnace  developed  for  the  process 
is  of  simple  design  and  construction.  It  consists  of  a 
boiler-iron  shell,  lined  with  standard  refractories,  an 
open  arched  roof  with  regular  electrode  openings,  and 
holes  along  the  skewbacks  for  charging.    The  electrodes 


are  fed  vertically  through  the  top.  At  first,  single- 
phase  alternating  current  and  two  electrodes  were  used 
in  the  furnace.  Later,  three-phase  alternating  current, 
with  three,  and  up  to  six,  electrodes,  according  to  the 
size  of  the  furnace,  were  also  used.  Preferably,  the 
electrodes  are  placed  in  a  straight  line,  although  the 
delta  arrangement  has  been  used. 

As  can  be  seen  in  the  illustrations,  the  furnaces  at 
Sulitjelma  were  non-tilting.  Ordinarily,  there  would 
be  no  reason  for  tilting  in  straight  smelting,  but  the 
furnace  can  be  made  tilting  if  desired. 

The  design  and  construction  do  not  differ  much  from 
the  Heroult  smelting  furnace,  but  some  important 
operating  details  are  peculiar  to  the  Westly  furnace. 

A  transverse  section  of  a  Westly  furnace  is  similar 
to  that  of  a  modern  smelting  reverberatory.  The  ore, 
charged  through  roof  openings  along  the  skewbacks, 
banks  against  the  sides  and  forms,  as  it  melts,  a  molten 
pool  in  the  center  composed  of  slag  and  settling  matte. 
A  sump  is  incorporated  in  the  hearth  of  the  furnace, 
preferably  at  one  end,  for  the  purpose  of  diverting  the 
settled  matte  away  from  the  electrode  tips  and  also  to 
provide  a  larger  bulk  for  tapping. 

The   electrode  tips   dip   into   the   slag   layer,   but   are 
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DIAGRAMMATIC    SKETCH    OF    WESTLY    ELECTRIC    SMELTING   FURNACE    IN    OPERATION 
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kept  a  considerable  distance  above  the  matte  layer; 
hence  the  heating  is  done  entirely  bj  thecurrenl  passing 
through  the  slag  between  electrode  lips,  it  being  in- 
tended thai  the  mat  if  layer  should  tarry  practically  no 
current.  This  takes  advantage  of  the  fad  that  all 
mineral   substances   that    are  electric   insulators   when 


A  CROSS   SECTION  OF  A   SMELTER  BUILDING   WITH 

OPERATING   PLATFORM   FOR   THE  MAKING   IN 

PLACE  OF  CARBON  ELECTRODES 

cold  become  high-resistance  conductors  when  above  a 
red  heat.  There  is  no  arc  action  when  the  furnace  is 
running  normally,  and  as  a  result  the  power  factor  is 
almost  unity. 

The  experimental  and  developmental  work  done  at 
Sulitjelma  was  thorough,  covering  several  sizes  of 
furnaces,  from  200  kw.  to  900  kw.,  and  furnaces  of 
various  shapes.  Also,  the  method  of  operating  was 
varied  to  obtain  complete  operating  data.  Because  of 
the  success  of  the  initiatory  tests,  the  Sulitjelma  com- 
pany undertook  to  build  a  3,000-kw.  furnace,  which  was 


almost  completed  before  plant  operation  was  stopped 
at  the  end  tit'  the  war.  This  furnace  should  be  able 
when  efficiently  "pirated  to  smelt  at  least  100  metre 
tmis  nf  .  barge  pi  r  day. 

The  principal  ore  treated  at  Sulitjelma 
mixed  sulphides;  namely,  copper  pyrite,  iron  pyrite, 
and  pyrrhotite,  in  a  gangue  of  gabbro  and  phyllitic 
slate.  The  mined  ore  was  partly  concentrated,  which 
gave  a  product  for  smelting,  analyzing  on  the  average 
6  per  cent  Cu,  28  to  30  per  cent  S,  and  28  per  cent 
Usually,  part  nt'  this  concentrate  was  roasted  and  mixed 
with  the  raw  portion  before  charging  into  the  electric 
furnace,  thereby  producing  30  to  40  per  cent  copper 
matte  direct.  The  slag  usually  ran  0.3  to  0. 1 
cent  Cu.  No  fuel  was  added  with  the  charge  nor  used 
extraneously.  The  slag  loss  was  tut  from  10  to  20  per 
cent  in  previous  methods  to  5  to  6  per  cent  in  the  electric 
method.  Also,  the  slag  could  be  varied  considerably 
in  composition;  successful  slags  analyzing  up  to  62  per 
cent  Si03  were  run. 

Power  Consumption  Moderate 

Electric-power  consumption  in  regular  operation  was 
less  than  700  kw.-hr.  per  metric  ton  of  ore  smelted.  The 
furnace  voltage  varied  from  112  to  230  volts,  depending 
on  the  space  between  electrodes  and  resistivity  of  the 
molten  slag;  the  more  siliceous  the  slag,  the  higher  the 
resistivity.  The  electric  current  used  was  three-phase, 
fifty-cycle. 

The  consumption  of  electrodes  for  regular  smelting 
amounted  to  3  to  4  kg.  of  carbon  electrode  material 
per  metric  ton  of  ore  smelted. 

Two  long  and  several  short  campaigns  were  made. 
One  furnace  ran  continuously  at  600  kw.  for  378  days 
and  was  finally  shut  down  on  account  of  labor  trouble; 
another  furnace  ran  186  days  at  300  kw.,  with  one  stop 
to  make  changes  in  the  transformer  station,  and  finally 
shut  down  to  transfer  its  transformer  to  the  first  fur- 
nace, thus  bringing  the  power  of  the  first  furnace  up 
to  900  kw.     This  900-kw.  furnace  ran  for  about  four 


RECORDS  OF  EXPERIMENTAL  AND  ROUTINE  OPERATION  OF  WESTLY  ELECTRIC  FURNACES  AT  SULITJELMA.  NORWAY,  FOR  1917,  1918,  1919 


1917 
January. 
February. 
Ma 


April 

May 

June. 

July 

August. . 

September 

October..  ,  . 
November 
December . . 


Totalforl9l7  2,139 

1918 

January   157 

February.  ]93 

""J*  246 

APrl1  163 

5W-  181 


316 
September.  (23 

October 122 


1919 
January. 
Februan 


Total 

• Liquid .  Liquids 

Crushed     Total     Knudsen  and 

Slag       Solids     Furnace   Conv'r  Solids 


Kg.  Per 
Kw.-Hr. 
Kw.-Hr.     Solid    Total 


—Smelting  Days— • 


75 


668 
672 
635 


909 
780 
629 
537 
570 
604 
660 
850 


33 


217 
208 
230 
254 
229 
203 


117 


124 
711 
1,240 
1,434 
1,263 
993 
1,146 
1.150 
1,272 


86.200 
354,900 
396,400 

47,650 
287.900 
592.800 
623,700 
588,800 
428,000 
539,500 
450,100 
491.250 


0.87 
1.16 
1.17 
I  09 
1.29 
1.13 
1.08 
I  08 
1.08 
0  98 
0.71 
1.29 


1.36 
2.09 
2.72 
2.60 
2.47 
2  09 
2  30 
2  15 
2.32 


4,152  1,853  11.271  4,887,200   1.08   2.31 


246 
432 
516 


219 
217 
207 


1,347 

1,431 

1,362 

1,205 

997 

864 

1,018 

1,035 

715 

305 


536,650 
506,700 
536,700 
498,600 
520,800 
491,700 
575,700 
599,500 
266,430 
132,880 


1.69 
I  54 
I  17 
1  08 
1.09 
1.23 
1. 15 
1.42 
1.37 
1.05 


2.42 
1.91 
1.76 

1  77 
1.73 
2.68 

2  30 


370       151,930       L01       2^44 


Per  Cent  Cu 


Furnace    Furnace    Furnace  No.  I  Furnace  No.  2 
No.  I  No.  2        Matte    Slag     Matte     Slag 


0.60 


26.2 
26.3 
23.4 

23.8 
19." 
31.0 
33.0 

26.04 


29.5 

31.44 

30.25 

24.50 

27.0 

22.70 

27  80 


19.6 
23.3 
20.6 
19  4 
19.4 
19.6 
25  3 


18.7 


2.397    2.056       10,649  4.817,590       1.29      2.21 


Total  for  1919.  216       546  42  ...  804  12         384         1.200      592.120 

is  record  is  not  entirely  conclusive,  as  it  indicates  poorresults  together  with  good  one 
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28.60        0  62 


30  20.62       0.53 

i  routine  operations. 


15.79 
15.60 
15.60 


0.32 
0.56 
0.53 
0.57 
0.55 
0.53 
0.74 


0.53 
0.40 
0.38 
0.31 
0.55 
0.46 
0.45 
0.45 
0  56 
0.73 
0.52 


0  50  21.1   0.57 

0.75   

0.70 

0.62   

0.56   

0.60 

0.51    

0.64    

0.64    

0.56  13.35  0.43 


0.48 
0.44 

0.52 
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months.  The  whole  plant  was  finally  shut  down  on 
ant  of  the  poor  copper  market  following  the  war. 
Thus  it  can  be  seen  that  long  campaigns  can  be  expected, 
and  because  of  the  simplicity  of  construction  and  rel- 
atively small  size  of  an  electric  furnace  compared  with 
other  smelting  furnaces,  lost  time  for  repairs  will  be 
small  and  the  repairs  will  be  cheap  and  easy  to  make. 

Electric  Method  suitable  for 
Low-Sulphur  Ores 
The  electric  method  of  smelting  is  particularly  ap- 
plicable where  it  is  desired  to  conserve  sulphur.  The 
little  sulphur  loss  that  does  occur  is  either  by  distilla- 
tion of  part  of  the  "first  atom"  or  by  reaction  with 
oxides  in  the  ore.  As  the  electric-furnace  atmosphere 
is  either  neutral  or  reducing,  the  principal  cause  of 
sulphur  loss,  namely  oxidation,  that  obtains  in  other 
kinds  of  smelting  furnaces  is  eliminated.  Furthermore, 
when  smelting  a  raw  sulphide  ore,  the  electrode  con- 
sumption will  be  less  than  with  roasted  ore,  and  there- 
fore, under  such  condition,  a  saving  can  be  expected  on 
the  3  to  4  kg.  per  metric  ton  experienced  at  Sulitjelma. 
However,  the  main  conditions  that  govern  the  choice 
of  the  electric  method  in  preference  to  a  fuel  method 
of  smelting  are  low  power  cost  and  high  fuel  cost. 

Operating  Cost  Comparisons 
In  comparing  the  operating  cost  of  the  electric  method 
with  that  of  fuel  methods,  it  is  only  necessary  to  con- 
sider the  items  affected,  to  arrive  at  a  conclusion  as 
to  probable  economy.  The  following  is  a  tabulation  of 
such  items,  comparing  the  electric  method  with  blast- 
furnace smelting  and  also  with  reverberatory  smelting: 


SLAG  END  OF  1,000-KW.  furnace 
(f)    Slag  pot.     (g)    Slag  launder 


.MATTE   END   OF   1,000-KW.    FURNACE 
(d)    Stack,     (e)  Matte  launder 

BASIS  OF  COMPARISON  OF  VARIOUS  METHODS  OF  SMELTING 
ii           Electric  Method         Blast-Furnace  Smelting  Reverberatory  Smelting 
I  Electric  power Coke Fuel 

•  \  Electrode  consumption .   Agglomeration  of  fines 

f  Slag  Iobs Slag  loss Slag  loss 

•  \  Dust  loss Dust  loss Dust  loss 

/  Operating  labor Operating  labor Operating  labor 

•  \  Upkeep Upkeep Upkeep 

/  Interest  on  investment.    Interest  on  investment..  Interest  on  investment 
■  \  Obsolescence Obsolescence Obsolesence 


Item  "A"  is  the  most  im- 
portant and  the  first  that 
should  be  considered,  as  it 
contains  the  controlling  con- 
ditions for  the  choice  of  the 
electric  m  e  t  h  o  d — namely, 
cheap  power  and  expensive 
fuel.  Such  conditions  are 
found  in  mineralized  locali- 
ties, remotely  situated,  caus- 
ing high  freight  rates,  and 
where  either  hydroelectric 
power  is  available  or  cheap 
to  install,  or  power  can  be 
obtained  over  a  high-tension 
line  from  a  cheap  source, 
either  steam  or  hydro-elec- 
tric. By  cheap  power  is  meant, 
say,  not  over  $60  per  kw.-yr., 
delivered  to  the  high-tension 
side  of  furnace  transform- 
ers. Blast-furnace  coke  that 
would  cost  only  $6  or  $7  per 
ton  at  any  of  ■  the  great 
metallurgical  centers  of  the 
United  States  costs  over  $20 
in  many  remote  places.  This 
applies  also  to  coal  or  fuel 
oil  for  reverberatory  smelt- 
ing. Carbon  electrodes  12 
to  20  in.  in  diameter,  tapped 
for  splicing  nipples,  now  cost 
6  to  7c.  per  lb.  in  the  eastern 
centers  of  the  United  States, 
but  wonld  probably  cost  9c. 
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per  lb.  in  places  where  the 
electric  method  would  be 
used.  As  no  form  of  agglom- 
eration of  fines  (such  as 
sintering  or  nodulizing)  is 
needed  for  electric  smelting, 
this  would  constitute  a  gain 
over  the  usual  blast-furnace 
operation  or  practice. 

Item  "B"  is  of  next  im- 
portance. Metallurgical  loss 
in  smelting  is  mainly  made 
up  of  slag  and  dust  losses. 
Undoubtedly,  as  borne  out 
by  Sulitjelma  experience,  the 
electric  method  will  produce 
slags  running  much  lower  in 
metal  content  than  the  slags 
produced  by  fuel  methods 
operating  on  a  charge  of 
like  composition.  This  is 
due  to  the  thorough,  quiet 
settling  at  a  perfectly  con- 
trolled temperature.  As 
ordinarily  there  are  no  com- 
bustion gases  to  be  con- 
sidered in  the  operation  of 
the  Westly  electric  furnace, 
or  at  the  most  only  a  little 
gas    produced    by    occluded 

air  in  the  charge  and  from  sulphur  reactions,  practically 
no  dust  is  thrown  off  from  the  furnace,  thus  eliminating 
the  second  main  cause  of  metallurgical  loss  even  with 
most  up-to-date  dust-catching  devices. 

It  is  difficult  to  forecast  just  how  much  the  metal- 
lurgical loss  will  be  lessened,  but  for  most  smelting 
plants  a  fair  figure  for  the  reduction  of  total  loss  would 
be,  say,  from  12  lb.  copper  per  short  ton  of  charge  in 
fuel  smelting  down  to  6  lb.  per  short  ton  in  the  electric 
method,  or,  probably,  a  saving  of  6.6  lb.  of  copper 
per  metric  ton  smelted.  Assuming  a  value  of  copper 
at  this  stage  of  the  process  at  10c.  per  lb.,  a  saving 
of  $0.66  per  metric  ton  of  charge  is  effected.  If  pre- 
cious metals  are  present,  the  saving  will  be  still  greater. 

Slag  Range  Wide  in  Electric  Smelting 

In  fuel  smelting  (blast-furnace  or  reverberatory),  the 
slag  must  be  kept  within  certain  limits  of  composition 
to  produce  good  metallurgical  results.  This  frequently 
requires  an  addition  of  a  flux  or  a  low-margin  ore  whose 
metal  value  would  hardly  cover  its  smelting  cost.  As 
before  stated,  the  electric  method  can  handle  a  much 
greater  range  of  charge  composition,  owing  to  the  un- 
limited but  perfectly  controllable  temperature,  and  there- 
fore few  ores  would  require  flux  in  the  electric  furnace. 
A  highly  siliceous  or  aluminous  slag  that  would  be  con- 
sidered impossible  for  fuel  smelting  can  be  successfully 
run  from  the  Westly  electric  furnace,  and  although  it 
Tn&y  analyze  a  little  higher  in  copper,  because  of  the 
lesser  amount  of  slag  produced,  the  slag  loss  per  ton 
of  ore  charged  would  be  less  than  when  using  fluxes. 

Considering  item  "  C,"  smaller  units,  ordinarily  (100 
to  300  tons  per  day),  would  be  used  with  the  electric 
furnace  than  with  fuel  furnaces  (over  500  tons  per 
day),  and  hence  the  operating  labor  cost  would  be 
slightly  higher  in  electric  smelting,  but  this  would  be 
offset  by  cheaper  upkeep. 


CHARGE    FLOOR    OF    1,000-KW.    FURNACE 
(a)  Electrodes  (suspension  omitted),   (b)  Charge  openings  (on  both  sides  of  electrodes),  (c)  Charge 
bin  (one  at  each  end  of  the  furnace),  one  containing  raw,  and  the  other  roasted,  ore.     (d)  Stack. 

The  amount  of  furnace  repairs  at  Sulitjelma  was 
found  to  be  very  low,  the  reason  for  which  is  apparent 
when  the  method  of  heating  is  considered.  In  a  fuel- 
heated  furnace,  the  heat  is  generated  away  from  the 
ore  or  slag  and  must  be  transmitted  to  the  ore  or  slag 
by  conduction  or  reverberation.  The  inside  surfaces 
of  the  furnace  are  subjected  to  higher  temperatures 
than  those  existing  in  the  material  treated.  In  the 
electric  furnace  the  heat  is  generated  in  the  slag  layer, 
and  as  the  inside  surfaces  of  the  furnaces  are  heated 
only  by  contact  or  radiation  from  the  molten  bath, 
they  must  be  at  a  considerably  lower  temperature  than 
the  bath.  Furthermore,  the  quiet  atmosphere  of  the 
electric  furnace  is  not  conducive  to  the  excessive  erosion 
that  exists  in  fuel  furnaces. 

As  to  item  "  D,"  it  is  not  expected  that  the  cap- 
italization costs  of  the  Westly  electric  furnace  plant 
would  be  any  greater  than  those  of  fuel  smelting  plants. 
The  furnace  proper,  on  account  of  the  simple  design 
and  lack  of  massive  parts,  would  cost  less  per  ton  of 
capacity  than  either  a  blast  furnace  or  a  reverberatory. 
The  electric  equipment  would  be  somewhat  expensive, 
but  this  is  at  least  partly  offset  by  auxiliaries  for  fuel 
furnaces,  such  as  blowers,  fuel  pulverizers  or  fuel-oil 
storage  and  atomizers,  dust-catching  devices,  and  other 
necessities.  As  the  investment  is  about  the  same,  in- 
terest charges  will  be  approximately  equal. 

In  considering  obsolescence,  it  is  usual  to  assume  a 
shorter  period  in  which  a  new  style  of  device  will 
become  obsolete  than  for  an  old-style  standard  device, 
say  five  to  seven  years  against  seven  to  fifteen  years. 
But  under  the  metallurgical  conditions  that  an  electric 
furnace  would  be  used,  the  furnace  would  be  superseded 
by  another  electric  furnace  of  better  or  larger  design 
and  a  blast  furnace  or  reverberatory  would  have  to  be 
scrapped  before  the  termination  of  its  natural  life.  In 
that  event  obsolescence  charges  would  be  about  the  same. 
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From  the  data  it  is  apparent  that  the  last  two  items, 
and  "IV  are  considered  to  l>e  the  same  for  electric 
and  fuel  methods,  leaving  the  real  comparison  between 
the  totals  of  items  "A"  and  "  H."  A  fair  figure  for 
item  "B"  is  $0.66  per  metric  ton  in  favor  of  the  electric 
furnace,  as  has  already  been  shown.  This  leaves  the 
final  comparison  to  item  "  A." 

As  the  Westly  electric-smelting  methou  is  practically 
a  modification  of  the  standard  reverberatory-smelting 
method,  the  principal  difference  being  the  substitution 
of  electric  heating  for  extraneous  firing,  a  comparison 
between  the  electric  smelting  and  the  standard  reverber- 
atory  smelting  is  germane.  For  this  purpose  the  fol- 
lowing tabulation  is  given,  showing  what  must  be  the 
cost  of  fuel  delivered  to  reverberatory  burners  to  be 
on  a  parity  with  electric  energy  delivered  to  the  high- 
tension  side  of  the   furnace  transformers: 

-    -      :    ELE(  rRIC  ENERGY   AND  FUE1 
FOR  SMELTING 
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Parity  Cont  in    United 
States  Dollars  per  M.T. 
of  Pulverized  Coal  De- 
livered to  Burners,  As- 
suming 6.5  Tons  Smelt- 
ed perron  Coa!  Burned 

Corresponding  Cost  in 
United  States    Dollars 
per  Barrel  of  Fuel  Oil. 
Assuming    4.4  Bbl.  Oil 
Will    Do    the  Work  of 
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2.25 
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To  determine  whether  or  not  the  electric  method  is 
applicable  to  a  given  smelting  problem  it  is  evidently 
necessary  first  to  ascertain  if  the  cost  of  fuel  is  almost 
as  great  or  greater  than  that  given  in  columns  "F"  or 
"G"  corresponding  to  the  prevailing  power  cost  (inter- 
polate for  intermediate  amounts).  If  found  so,  then 
of  course  the  figuring  must  be  again  done  in  detail, 
using  exact  costs  and  quantities  and  considering  all  per- 
tinent features  of  situation  and  plant. 

Electrode  Costs  Can  Be  Reduced 

The  W'estly  furnace  is  particularly  adaptable  for  the 
use  of  the  Soderberg  continuous,  make-in-place,  self- 
baking  electrode.  Assuming  that  this  electrode  will 
save  4c.  per  lb.  of  electrode  material  and  with  no  greater 
electrode  consumption,  there  will  be  an  additional  gain 
of  $0.36  per  metric  ton  of  charge  on  the  basis  of  a  con- 
sumption of  9  lb.  per  metric  ton. 

Even  under  conditions  in  which  the  electric  method 
cannot  be  applied  to  the  whole  treatment,  troublesome 
material,  such  as  argillaceous  concentrates  (flotation  or 
table),  flue  dust,  or  extremely  fine  matter,  must  be 
handled,  the  removal  of  which  from  the  regular  smelt- 
ing operation  will  hasten  that  stage  and  save  fuel.  It 
is  likely  that  the  troublesome  material  can  be  treated  in 
the  electric  furnace  to  advantage. 

Another  plausible  use  for  the  Westly  furnace  is  for 
slag  setting.  Frequently  a  blast  furnace  or  reverbera- 
tory delivers  a  highly  viscous  slag  that  gives  poor  set- 
tling results  and  it  may  be  undesirable  to  run  the 
furnace  at  a  high  heat.  In  such  an  operation  it  would 
only  be  na  •  hoost  the  temperature  of  the  slag 

to  a  certain  degree  to  obtain  the  desired  fluidity.  This 
can  be  easily  accomplished  in  a  small  container  elec- 
trically heated. 

Experiments  were  made  in  slag  settling  in  the  Westly 
furnace  at  Sulitjelma,  and  the  results  indicated  that 
the  power  consumption  was  less  than  233  kw.-hr.  per 


metric  ton.  Taking  cost  of  power  at  0.5c.  per  kw.-hr.  and 
the  value  of  the  copper  in  the  slag  at  10c.  per  lb.,  the 
amount  of  copper  thus  saved  would  have  to  be  12  lb. 
per  metric  ton  to  show  a  profit;  or,  if  precious  metals 
are  present,  a  total  metal  value  of  $1.20  per  metric  ton 
of  slag.  As  can  be  said  of  most  of  the  recent  advances 
in  the  art  of  metallurgy,  there  is  no  great  novelty, 
either  in  the  process  or  furnace,  but  practically  all  of 
the  many  "snags"  have  been  overcome  by  the  technical 
talent  at  Sulitjelma. 

There  is  really  no  definite   limit  to  the  size  of  the 
furnace.     The   inside  width   would   be  2   to  3  m.,   de- 


AX    S50-MM.    (34-IN.)    DIAMETER,    CONTINUOUS    (MADE    AS 

USED    IN   PLACE),    SELP-BAKING   ELECTRODE 

Used    in   a    1,400-kw.    monophase   carbide    furnace   of   Gullspaangs 

Electrokemiska   a/b,   Gullspaang,    Sweden.      Equally   applicable    in 

the  Westly  furnace 

pendent  upon  the  size  of  electrode  selected.  The  spac- 
ing of  electrodes  would  be  1  to  1*  m.,  depending  on  the 
size  of  electrode  and  bath  resistance  required.  The 
number  of  electrodes  would  be  selected  to  fit  the  phase 
number  and  power  input.  For  example,  a  dozen  14-in. 
(35-cm.)  electrodes  placed  in  a  straight  line  along  the 
middle  axis  of  the  roof  would  not  be  abnormal.  A  fur- 
nace thus  fitted  would  be  about  15  m.  long  inside,  would 
take  9,000  to  12,000  kw.,  and  would  easily  smelt  from 
300  to  400  metric  tons  of  charge  per  day.  In  a  high- 
power  furnace  containing  many  electrodes  the  electrodes 
may  be  divided  into,  say,  three  groups,  each  grouo  con- 
nected independently  to  its  own  transformer,  thus  per- 
mitting adjustment  of  the  heat  of  either  end  or  middle 
of  the  furnace  independently. 

Summary  of  Advantages 
The  advantages  of  the  Westly  electrical  method  there- 
fore are: 

1.  Conservation  of  sulphur. 

2.  Low  metal  loss,  both  in  slag  and  by  dust. 
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:!.  No  thermal  fuel  requirement   I  a    to  be  observed! 
•l.  Great   range  of  slag  composition    (SiO    up  to  «*>— 

per  cent ) . 

5.  The  method  is  particularly  applicable  in  localities 

where  power  is  cheap  ami  fu, ■!  expensive. 

6.  Consumption  of  power  is  loss  than  700  kw.-hr.  per 
metric  ton;  therefore,  the  size  of  t lie  furnace  should  be 
3,000  kw.  to  smelt  100  metric  tons  per  day. 

7.  The  electrode  consumption  is  less  than  4  kjr.  per 
metric  ton. 

Westly  Electric  Method  With  Zinc  Ore 

Small-scale  experiments  of  smelting  zinc  ore  by  the 
Westly  method  were  conducted,  with  satisfactory  re- 
sults. The  ore  used  for  experiment  analyzed  in  per 
cent:  Cu.  1.35;  Pb,  3.92;  Zn,  25.52;  Fe.  21.52;  S.  19.15; 
Al()„  8.28;  CaO,  5.32;  Si03.  9.57.     Total,  94.63. 

The  experiments  were  conducted  for  the  purpose  of 
first  finding  a  charge  capable  of  forming  a  fluid  and 
an  easily  melted  slag  low  in  Cu,  Pb,  and  Zn,  and, 
second,  to  develop  a  method  for  carrying  out  tht   smelt- 


A      3-PHASE.      1,800-KW.      FURNACE      OF      THE      SOUTHERN' 

MANGANK.SE      CORPORATION.      ANNISTON.      ALA.,       USING 

THK    CONTINUOUS    SELF-BAKING     ELECTRODE 

ing  in  such  a  way  that  lead  together  with  lead-copper 
matte  would  be  separated  out;  and  to  prevent  metallic- 
iron  from  separating  out. 

The  zinc  and  lead  fumes  formed  during  the  smelting 
were  burned  to  zinc  oxide  and  lead  sulphate  and  were 
caught  in  flannel  niters. 

A  charge  consisting  of  1,000  gm.  of  roasted  ore  (con- 
taining 2  per  cent  S),  200  gm.  limestone,  150  gm.  silica 
and  120  gm.  pulverized  coke  (for  reduction)  gave  satis- 
factory results.  The  smelting  of  this  charge,  which 
was  carried  out  continuously,  gave  the  following 
products : 

1.  Zinc  oxide  and  lead  sulphate,  containing:  66.9 
per  cent  Zn,  equal  to  83  per  cent  ZnO ;  and  10.6  per  cent 
Pb,  equal  to  15  per  cent  PbSO,. 

2.  Matte  containing:  9.7  per  cent  Cu;  and  3.2  per 
cent  Pb.  A  small  amount  of  metallic  lead  also  sepa- 
rated out. 

3.  Slag  containing:  0.08  per  cent  Cu ;  0.03  per  cent 
Pb;  and  1  78  per  cent  Zn. 


Testing  Platinum-Palladium  Separation 
At  the  Reno.  New,  station  of  the  U.  S.  Bureau  of 
Mines  a  study  is  being  made  of  the  conditions  affecting 
the  separation  of  platinum  and  palladium  by  precipita- 
tion of  the  latter,  using  the  dimethylglyoxime  method. 
Samples  from  the  Ordnance  Department  of  the  U.  S. 
Army  are  being  tested. 


The  Mica  Industry  of  Argentina 
Mica  has  been  mined  on  b    mall  scali    in    '■■  1 1  i  ntina 
for  many  years,  but  it  is  mil  thai  the  industry 

has  received  serious  attention,  according  to  Commerct 
Reports.  In  the  five  years  preceding  the  war,  46  tons 
of  mica  was  exported,  of  which  the  lai  wenl 

to  (neat  Britain,  the  remainder  being  taken   by  Ger- 
many  and   Austria.      In    1919   the  exportation    had    in 
creased  to  145  tons,  of  which  the  United  States  took 
more  than  half. 

The  mica  exported  is  muscovite,  from  the  pegmatites 
of  the  sierras  of  Cordoba  and  San  Luis,  occurring 
throughout  the  extent  of  the  Cordoba  hills  and  north- 
ward through  the  provinces  of  (  ataman  a,  La  Rioja, 
Tucuman,  and  the  territory  of  Los  Andes.  All  of  the 
mining  is  done  on  a  small  scale  by  individuals  with  little 
or  no  capital,  and  the  mica  is  sold  to  factories  or 
dealers  in  Buenos  Aires.  The  chief  local  use  is  in  the 
manufacture  of  electrical  heaters,  although  one  small 
factory  in  Buenos  Aires  selects  and  cuts  mica  for 
phonograph  disks  and  other  uses.  There  are,  however, 
no  figures  available  on  the  production  of  mica  for 
domestic  consumption.  According  to  one  mine  owner, 
a  metric  ton  (1  metric  ton  equals  2,204.6  lb.)  of  mica 
from  the  Cordoba  mines  will  yield  sizes  as  follows: 
Special,  15  kilos  (1  kilo  equals  2.2046  lb.);  No.  1A, 
35  kilos;  No.  1,  50  kilos;  and  in  increasing  proportion 
through  the  following  five  grades  to  300  kilos  of  No.  6. 
According  to  the  Argentine  mining  code,  it  is  not 
necessary  to  own  land  to  exploit  the  mica,  mining 
rights  being  taken  out  bjr  anyone  locating  the  mineral, 
and  therefore  any  American  companies  interested  will 
not  find  it  necessary  to  own  mines.  The  numerous 
known  deposits  of  the  Cordoba  hills,  200  miles  west  of 
the  port  of  Rosario,  are  capable  of  being  put  on  a 
producing  basis  if  payment  for  the  mineral  can  be 
made  at  the  mine  or  railroad  station.  Lack  of  capital 
is  holding  back  the  workings.  An  American  company 
well  represented  in  the  field  could  collect  almost  any 
desired  quantity  of  Argentine  mica  for  export. 


Exports  of  Vanadium  From  Peru 
During  the  calendar  year  1920  a  total  of  198,760 
sacks  of  vanadium  ore,  aggregating  in  weight  10.534 
metric  tons,  was  exported  from  Peru,  and  shipped  to 
New  York,  according  to  Commerce  Reports.  The  value 
in  Peruvian  money  was  fixed  by  the  exporters  at  12  sols 
per  sack,  with  shipping  expenses  averaging  45  centavos 
per  sack,  giving  a  total  valuation  at  the  port  of 
2.474,562  sols.  In  American  money  the  values  fixed 
by  the  shippers  amounted  to  $1,237,281,  computed  by 
giving  an  arbitrary  value  of  50c.  United  States  cur- 
rency to  the  Peruvian  sol. 

In  the  first  six  months  of  1921  there  have  been  only 
four  shipments  of  vanadium  ore,  aggregating  44,562 
sacks,  with  a  total  weight  of  2,362  metric  tons,  valued  by 
the  shippers  at  12.45  sols  per  sack  at  the  port.  In 
shipments  covering  the  1921  exports,  the  value  has  been 
reduced  to  American  money  at  two  for  one  as  in  1920, 
giving  a  total  of  $277,400,  despite  the  fact  that  Peru- 
vian exchange  has  been  more  than  20  per  cent  below 
par  during  the  year. 

The  local  office  of  the  corporation  that  has  been  the 
principal  exporter  of  this  ore  advises  that  the  maxi- 
mum vanadio-acid  content  of  the  Peruvian  product  has 
during  the  last  two  years  been  26  per  cent,  the  average 
being  20  per  cent. 
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The  Tiu-Tiu-He  Zinc-Lead-Silver  Deposit, 
On  the  Siberian  Coast 

Calamine  Ore  Mined  by  Open-Cut  Methods  From  Deposits  in  Southern  Sikota- 
Aline  —  Hand  Sorting  Practiced  and  Aerial  Tram  Used  To  Convey  Shipments 
From  Mine  to  Tidewater  —  Coking  Coal  on  Saghalin  Island  400  Miles  Distant 

By  Chester  Wells  Purington 

Written  for  E>i0iii<eri>i<7  and  Mining  Journal 


MIXING  OPERATIONS  on  a  considerable  scale 
were  carried  on  from  1909  to  the  outbreak  of 
the  Great  War  at  a  point  twenty-four  miles 
inland  from  the  mouth  of  the  Tiu-Tiu-He  or  Te-Tu-He 
(.'reek,  in  latitude  44  deg.  15  min.  north  on  the  east 
coast  of  Siberia,  about  250  miles  slightly  north  of  west 
of  the  town  of  Otaru,  Japan.  The  Tiu-Tiu-He  mine  is 
connected  with  the  coast  of  the  Sea  of  Japan,  into 
which  the  creek  empties,  by  a  2-ft.  gage  railway.  The 
small  harbor  is  indifferently  protected.  From  this 
harbor  to  Vladivostok  is  about  two  hundred  miles  in  a 
west-southwest  direction. 

About  two  thousand  acres  of  mineral  claims  are  held 
by  the  heirs  of  the  late  Jules  Bryner,  of  Vladivostok,  to 


Gluzdovaky  (."Coastal-Amur  Province"),  Vladivostok, 
1917,  gives  the  detailed  production  for  three  years  as 
follows : 

Calamine  Ore  Lead-silver  Ore 
(Tons  of  (Tons  of 

2,000  Lb.)  2.000  Lb.) 

31,600  5,700 

29.M0  33.500 
22,600 


1012 

1913. 
1914. 


15,300 


SKETCH    MAP  SHOWING  LOCATION  OF  TIU-TIU-HE   MINE 

whom  the  property  originally  belonged.  About  1910, 
Messrs.  Aaron  Hirsch  &  Co.,  of  Halberstadt,  acquired  a 
large  interest,  and  a  large  deposit  of  calamine  ore  was 
developed  by  open-cut  method.  A  Bleichert  aerial  tram- 
way, one  and  one-half  miles  long,  as  well  as  the  neces- 
sary surface  buildings,  and  the  light  railway  above 
noted,  were  installed.  Although  the  claims  were  located 
in  1902,  and  patented  in  1903,  it  does  not  appear  that 
shipments  were  made  on  a  commercial  scale  until  1907. 
Mr.  Bryner  informed  me  that  about  140,000  tons  of  50 
per  cent  zinc  ore  (calamine),  was  shipped  to  Antwerp 
from  Tiu-Tiu-He  between  1907  and  1913. 


Apparently  the  two  estimates  do  not  refer  to  precisely 
the  same  period,  nor  is  it  known  what  was  the  tenor  of 
the  lead-silver  ore  produced.  As  no  considerable  mill- 
ing plant  had  been  installed  up  to  1914,  all  the  ore  must 
have  been  of  shipping  value.  It  is  reasonable  to  assume 
that  the  value  of  the  ore  produced  in  the  period  of 
operation  has  been  between  $5,000,000  and  $6,000,000. 
In  superficial  appearance  the  portion 
of  the  coastal  Sikota-Aline  mountain 
range  resembles  the  Cceur  d'Alenes  of 
Idaho.  It  is  heavily  timbered  with 
spruce,  pine,  and  larch.  The  elevation 
of  the  range  is  from  2,000  to  3,000  ft., 
and  in  general  the  coast  is  bold  and 
rocky.  The  region  of  the  Sikota-Aline, 
lying  between  the  42d  and  50th  paral- 
lels, and  between  the  Ussuri  and  Amur 
rivers  and  the  coast  of  the  Japan  Sea, 
presents  a  striking  similarity  in  size, 
form,  and  meridional  extension  to 
the  area  of  the  State  of  California. 
In  the  immediate  vicinity  of  Tiu-Tiu- 
He,  buttes  or  pinnacles  of  limestone 
are  intersected  with  narrow  canyons 
and  jagged  passes.  The  original  cala- 
mine orebody,  now  worked  out,  was  in 
the  form  of  one  or  more  stockworks 
occupying  replacement  cavities  in  lime- 
stone, in  contact  with  quartz  porphyry. 
The  limestone  lying  on  the  west  and 
the  porphyry  on  the  east,  the  general 
strike  of  the  orebody  is  stated  to  be 
north-northeast  in  direction,  with  a  dip 
of  approximately  70  deg.  to  the  east. 
The  main  orebody  occupies  the  east 
side  of  a  fairly  sharp  peak,  near  the 
summit,  about  1,500  ft.  above  sea  level.  The  mining  and 
sorting  were  done  by  Chinese,  and  all  ore  above  a  certain 
grade  was  trammed  to  tidewater,  as  stated,  loaded  to 
steamers,  and  shipped. 

The  ore  as  taken  out  resembled  chalcedony  in  appear- 
ance, was  pearl-gray  in  color,  translucent,  botryoidal  in 
structure,  and  with  concentric  laminations.  It  is  stated 
that  the  sampling,  after  thorough  development  in  1907, 
resulted  in  the  establishment  of  a  calamine  reserve  of 
200,000  tons  of  48  per  cent  zinc  tenor.  As  seen  by  the 
estimate  of  production  given  in  the  accompanying  table, 
a  large  part  of  this  ore  has  since  been  extracted. 
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The  cost  of  mining,  sorting,  land  and  sea  transport  to 
Antwerp  and  marketing  appeal's  to  have  been  about 
$15  per  ton.  before  the  Great  War.  Chinese  labor  then 
cost  about  60c.  per  day  gold,  wages  alone,  and  would 
probably  be  more  than  double  today.  Blasting  dynamite 
•cost  in  1900  about  67c.  per  lb.  at  Vladivostok.  AH  min- 
ing was  done  by  hand,  no  air  drills  being  used  so  far 
•as  I  have  been  able  to  ascertain.  The  technical  staff 
in  charge  of  operations  was  composed  of  Germans 
and  Russians. 

Since  1914  a  considerable  number  of  foreign  engineers 
have  visited  this  property,  and  numerous  metallurgical 
tests  have  been  made  on  the  concentrating  zinc-lead- 
silver  ore  which  has  been  found  underlying  the  calamine 
•orebody,  and  in  adjacent  veins.  Between  the  top  of  the 
mountain  and  the  creek,  a  vertical  distance  of  about 
800  ft.,  a  tunnel  for  development  purposes  has  been 
driven  about  one-third  the  distance  from  the  summit  to 
develop  low-grade  ore  lying  beneath  the  stockwork.  This 
and  other  development  work  are  said  to  have  established 
the  possibility  of  about  a  half  million  tons  of  ore  carry- 
ing 18  per  cent  zinc,  12  per  cent  lead,  and  8  oz.  of  silver 
per  ton.  What  the  recovery  will  be  and  what  process  is 
most  suitable  appear  to  be  points  on  which  opinions 
vary.  Below  the  level  of  the  tunnel,  to  that  of  Tiu- 
Tiu-He  Creek,  and  even  lower,  there  are  stated  to  be 
further  possibilities  for  the  development  of  low-grade 
sulphide  ores. 

Region  Possesses  Attractive  Prospects — 
Coal  at  Saghalin 

The  region  has  so  far  developed  about  twenty  mines 
and  prospects  of  base-metal  ores,  including  some  copper 
showings.  Tiu-Tiu-He  is  the  only  mine  on  which  any 
commercial  work  has  been  done,  and  as  the  region  is 
little  equipped  with  trails,  and  covered  with  dense  vege- 
tation, prospecting  is  difficult.  Lines  of  structure  are 
strong,  and  the  known  ore  deposits  follow  the  north- 
northeast  strike  before  noted.  The  limestone  cliffs  and 
mountains  in  the  vicinity  are  characterized  by  caves  of 
great  size  due  to  solutional  action.  The  largest  of  these, 
the  "Mokrushinski,"  lying  about  twenty  miles  west  of 
Olga  Bay.  slightly  to  the  south  of  Tiu-Tiu-He,  has  been 
only  partially  explored.  It  has  been  penetrated  for 
500  ft.,  and  contains  one  chamber  over  200  ft.  long  and 
60  ft.  in  height. 

Large  deposits  of  coking  coal  at  seaboard  on  Saghalin 
Island,  about  400  miles  northeast  from  Tiu-Tiu-He 
harbor  by  sea,  would  provide  necessary  fuel  if  the  lead 
and  zinc  deposits  of  the  southern  Sikota-Aline  should 
prove  of  sufficient  importance  to  establish  a  smelting 
industry. 


Improving  Treatment  of  Silver  Precipitates 

At  the  Intermountain  Station  of  the  U.  S.  Bureau  of 
Hines,  in  a  study  of  the  treatment  of  silver  precipitate 
"from  acidified  brine  leaches,  a  detailed  examination 
•showed  that  the  difficulties  being  experienced  in  the  pre- 
cipitation of  silver,  because  the  precipation  was  of  too 
low-grade,  and  therefore  hard  to  refine,  were  due  pri- 
marily to  arsenic  which  was  collected  in  the  solution  on 
acidifying  the  same  with  the  acid  roaster  gas.  Schemes 
•were  worked  out  to  treat  the  impure  product  thus 
formed,  and  the  necessity  in  future  design  of  elimina- 
tion of  dust  and  arsenic  from  roaster  gas  before  using 
this  latter  to  acidify  solutions  under  treatment  was 
emphasized. 


An  Improvement  in  the  Manufacture  of  Vessels 

Used  in  Retorting  Zinc  Ores 

By  J.  P.  Vakian 

Written  for  Engineering  and  Mining  Journal 

Present  practice  in  the  manufacture  of  the  clay  retorts 
and  muffles  used  in  zinc  distillation  furnaces  is  gen- 
erally as  follows : 

The  crushed  clay  and  grog,  mixed  in  definite  propor- 
tions with  enough  water  to  obtain  the  desired  con- 
sistency, are  put  through  a  pug  mill  and  then  compressed 
into  balls.  These  balls  are  piled  in  air-tight  pits  and 
allowed  to  remain  intact  for  a  certain  period,  after  which 
they  are  repugged  and  made  into  retorts  and  muffles. 
These  are  thoroughly  dried  and  are  then  put  into  pre- 
heating kilns,  daily,  where  they  are  brought  up  to  the 
temperature  of  the  furnaces.  Little  improvement  has 
been  made  in  recent  years  in  the  preparation  of  the 
clay  and  grog  for  the  first  pugging. 

It  is  good  practice,  but  is  seldom  carried  out,  to  have 
the  grog  sized  so  as  to  secure  a  minimum  of  voids.  It 
is  of  still  more  vital  importance  to  coat  each  individual 
grain,  no  matter  how  small  it  may  be,  with  a  thin  film 
of  clay.  This  seals  up  the  pores  and  permits  a  stronger 
bond  between  the  grains  of  grog  and  the  clay.  It  would 
be  ideal  if  this  film  was  all  that  was  necessary  to  bind 
the  grains  together.  Unfortunately,  sufficient  plasticity 
would  not  be  obtained  to  work  the  clay. 

To  obtain  a  film  of  this  nature  in  any  pug  mill  is 
difficult,  if  not  impossible,  because  the  clay  cannot  be 
thinned  to  a  sufficient  degree.  To  accomplish  it  and 
at  the  same  time  improve  the  process,  if  possible,  the 
modifications  as  here  set  down  are  proposed: 

The  clay  is  received  from  the  freight  car  into  a  large 
tank,  which  is  at  least  10  ft.  high  and  20  ft.  in  diameter. 
At  the  same  time  that  the  tank  is  being  filled,  enough 
water  is  added  so  that  when  the  tank  is  full  the  mix- 
ture will  be  of  the  consistency  of  a  thin  mud.  Some 
means  of  mixing  should  be  provided,  and  it  must  be 
in  operation  from  the  addition  of  the  first  lot  of  clay. 
A  sump  should  be  provided  at  the  bottom  to  receive  the 
sand,  pyrite  nodules  and  other  matter  which  may  sep- 
arate during  the  mixing.  There  should  be  a  number  of 
these  tanks  to  provide  sufficient  storage. 

As  the  tank  is  filled  the  grog  should  be  added,  in  the 
proper  ratio  to  the  amount  of  clay  present.  This  can 
be  continued  until  the  tank  is  full  of  clay,  water,  and 
grog  in  definite  amounts.  Agitation  should  continue 
until  a  uniform  mixture  results.  The  tank  may  now  be 
allowed  to  stand;  its  contents  should  be  of  the  con- 
sistency of  a  cement  slurry,  and  the  pulp  should  be  of 
such  a  density  that  the  grog  will  remain  in  suspension. 
The  tanks  are  left  in  this  condition  until  the  desired 
"rotting"  is  accomplished.  Some  clear  water  may  form 
a  layer  at  the  top  and  may  be  removed.  If  the  clay- 
grog  mixture  cannot  be  dried  enough  in  the  tank,  it 
may  be  removed,  stored,  and  allowed  to  dry  until  it  is 
hard  enough  to  be  pugged  and  made  into  vessels. 

Crushing  of  the  clay  and  one  pugging  is  eliminated 
by  this  process.  Drying  and  weathering  of  clay  before 
crushing  will  be  unnecessary.  A  washed  and  refined 
clay  is  obtained,  freer  from  sand  and  other  impurities. 
The  clay  mixture  is  constant  and  uniform.  The  indi- 
vidual grains  are  coated  with  a  thin  film  orf  clay  and 
porosity  is  thus  reduced.  Crushing,  mixing,  and  "rot- 
ting" are  accomplished  in  one  operation,  and  all  handling 
may  readily  be  done  mechanically.  The  mixing  tanks 
permit  of  a  minimum  amount  of  storage  space. 
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Mining  at  Stanford  University 

A  Six-Year-Curriculum  Arranged  to  Afford  a  Broad  Foundation 
In  Science.  Language,  English,  Economics,  and  History  Intensive 
Work  in  Mining  and  Metallurgy  a  Feature  of  the  Graduate  Course 

By  George  J.  Young 

Westeri    Editoi     Engineering  and   Wining  Journal 


FOR  A  NUMBER  OF  YEARS  Stanford  University 
has  had  a  course  in  mining  and  geology  in  which 
the  geological  element  was  perhaps  strongest. 
Nevertheless,  many  able  men  were  graduated  who  dis- 
tinguished themselves  in  mining,  metallurgy,  and 
geology.  Although  the  number  is  small,  the  quality 
is  high. 

After  some  discussion  in  1915-16-17.  participated  in 
by  mining  alumni,  the  president  and  T.  J.  Hoover,  the 
new  head  of  the  mining  division,  as  to  the  best  course 
in  mining  engineering  and  related  subjects,  a  definite 
policy  was  agreed  upon  and  put  in  operation. 

As    this    policy    resulted    from    the    discussion    of 

mature    men,    experienced    in    the    mining    industry,    a 

ment  of  its   important  features  should  be  of  con- 


The  course  as  planned  differs,  according  to  T.  J. 
Hoover,  from  the  Columbia  University  six-year  course. 
Mr.  Hoover  analyzed  fifty  mining  courses  and  tried  to 
discover  the  law  underlying  them.  His  conclusion  was 
that  mining  courses  have  been  built  around  men,  each 
representing  the  work  of  some  expert  or  leader.  Start- 
ing out  to  plan  his  course,  Mr.  Hoover  first  decided 
upon  two  main  subdivisions,  mining  and  metallurgy. 
The  subject  headings  used  by  Le  Neve  Foster  sug- 
gested the  naming  of  each  principal  subdivision. 

Four  distinct  sections  were  decided  upon — economics 
of  mining,  mining  proper,  metallurgy,  and  petroleum. 
In  each  of  these  sections  one  course  is  planned  which 
covers  the  entire  subject  in  a  general  way.  The  course 
is  given  to  undergraduates,  allowing  an  option  between 


A — Power    unit,    with    speed    reduction, 
.<!   air  and  vacuum  to  b- 
to  other  units  as  needed. 


I'OETABLE   LABORATORY   APPLIANCES 
B  —  Flotation    machine    unit,    which    was 
designed    to   be    attached    to   a    power    unit 
■  ded. 


C — Concentrating  table  (gravity)  unit: 
the  device  to  be  attached  to  power  as 
needed. 


siderable  interest.  Four  years,  owing  to  the  number  and 
complexity  of  the  vital  subjects,  was  considered  insuf- 
ficient for  a  satisfactory  education.  The  outcome  of 
the  discussion  was  to  establish  a  two-year  graduate 
e  in  which  the  mining,  metallurgical,  and  petro- 
leum specialties  would  be  intensively  given,  the  student 
having  the  option  of  any  one  of  these  specialties. 
Entrance  to  the  graduate  course  would  obtain  from  a 
four-year  undergraduate  course  especially  planned  to 
lead  up  to  the  work  of  the  graduate  course. 

Money  Goes  Principally  Into  Teaching  Staff 

It  was  also  decided  to  put  the  available  money  into 
the  teaching  staff,  books,  and  small-scale  laboratory 
equipment,  with  the  objective  of  developing  determi- 
native work  as  related  to  the  industry  rather  than 
facility  in  the  operation  of  various  commercial  ma- 
chines. Thus,  the  training  was  to  be  mental  rather 
than  objective.  Emphasis  was  to  be  placed  on  a  broad, 
sound,  technical  education.  As  T.  J.  Hoover  put  it, 
the  objective  was  not  a  "glorified  mechanic"  but  a  well- 
trained  technical  man. 


the  study  of  mining  and  metallurgy  and  the  course  in 
petroleum.  The  object  of  these  general  undergraduate 
courses  is  to  enable  the  student  to  visualize  the  subject 
before  he  has  definitely  selected  his  graduate  specialty. 
The  detailed  courses  in  mining  and  metallurgy  and  in 
petroleum  are  extensions  of  the  general  courses.  Thus. 
if  the  undergraduate  takes  all  of  the  general  courses 
and  digests  them,  he  will  have  an  authoritative  review 
of  the  field  and  can  select  his  objective  in  the  graduate 
college  with  greater  assurance  than  is  possible  with 
most  mining  courses. 

Mr.  Hoover,  an  engineer  of  mature  experience  in 
many  capacities,  has  made  a  name  for  himself  in  the 
mining  industry.  So  far  as  I  am  aware,  this  is  his  first 
experience  in  educational  work.  As  his  chief  assistant 
in  metallurgy,  James  M.  Hyde  has  been  selected.  Mr. 
Hyde  has  also  considerable  experience  in  the  industry 
and  has  had  some  educational  experience.  As  associate 
professors,  three  young  men  of  more  or  less  experi- 
ence, W.  J.  Crook,  W.  F.  Dietrich,  and  F.  G.  Tickell, 
have  been  selected.  W.  D.  Mills  and  W.  H.  Shockley, 
both  well  known  in  the  industry,  have  been  appointed 
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As  part-time  Lecturers.    The  component  parts  of  the 
Bbnnel  represent  maturity,  experience,  and  youth,     rhe 

dominating  part  of  the  personnel,  it  must   not   In- 
looked,    is    representative   of    mining    and    nol    el 
educational  element. 

A  mining  course  evolved  as  this  one  was,  and  planned 
by  men  of  considerable  experience  in  mining,  is  of 
interest  and  worth  analysis.     The  pre-mining  course  of 


60  u!  |ng  and  metallurgy  courses  and 

60   units  for  cultural  and  othi  duate 

student    is   allowed   a   liberal   option,   amountill 

than   one-half  of  the   total   units.  The  optional  <• 
PRJ    MINI!  i 

220 
try— 

l>>l«Tiiiiintti\.  352 

198 
99 
i  anguage 

t>6  4  40 

I  i  onom  ■                                        tical  17$ 

Drawing  (instrumi-ntu!  machine 

drawing)  220 

Surveying  (elementarj  55 

rbeoretaoal  mechanics  ' ,u 

Strength  of  tnaterials  99         308 

Hydraulic*  [a  99 

Mineralogy 

Paleontul.'uy  1 32 

l  u  tuunic  geology  55 

rali  igy  «8 

itaJlograpby  88 

Economic  (non-metals]  **        ''**• 

Economic  (ores)  ** 
Field  geology 

Ttipi-icraphic  c**"l"^y  <',;  231 

Systematic  mineralogy  •  88 

Mechanical— forge  shop  110 

Accounting 

Corporation  and  trust  finance  ** 

Accounting  of  inveatmenta  (a  f  * 

Principles  of  mining.  ...  5> 

History  of  mining    

Principles  of  metallurgy 

Principles  of  petroleum  mining  j[a)  55 

Pyrometry.  assaying,  metallurgical  calculation  ...                                22 

Pyrometallurjry—  Iron  and  steel  [d 

\'aluation  fuels  and  oils  Uf) ** 


3.4821. 


(a)  Optional;  principles  of  petrolum  mining  taken  by  petroleum  students  only 
ib)  Estimated,     (c)  Total,  less  hydraulics,  pyrometallurgy  iron  and  steel  and 
systematic  mineralogy,  which   are  optional   with  accounting  of  invest rr 
3.262  hours.  Laboratory  and  field  hours  total  1,662.     (rf)  Choice  of  either  one. 

are  decided  upon  by'consultation  with  the  instructors, 
so  that  it  can  be  said  that  the  student  is  the  arbiter 
of  his  own  course.  Thus  individual  talent  can  satisfy 
itself,  limited  only  by  the  resources  of  the  university  in 
teaching  staff  and  facilities.  In  economics  of  mining  and 
the  study  of  mining  the  following  courses  are  offered: 

Hours 

Mine  valuation   " 


Mil 


■  organization '  ' 

Mine  management '  ' 

Mine  rescue  and  first  aid 

Prospecting  and  development  33  to 

Surface  equipment 22 

Surface  operations 22 

Underground  operations     33 

Laboratory'  courses 

Valuation,  organization,  management 99 

Equipment  plans   22  to 

Mining  machinery '    4j 

Mine  operations    .  .    44  to 

Mining  research  and  thesis  .132 


Total.  . 
Total  time  i 


495  to  550 


Graduate   Mining   Course  Graduate  Metallurgical   Course 

2  Years  (3822  Hr.)  2  Years  (3822Hr.) 

To+al    Time    Based   on    39-Hr.  Week 

PRE-MIXIXG  COURSE  AND  GRADUATE  COURSES 

four  years  is  arranged  "to  give  prospective  engineers  a 
broad  foundation  of  science,  language,  English,  eco- 
nomics, and  history."  This  course  on  an  estimated 
time  basis  is  given  in  the  tabular  summary  and  graphi- 
cally depicted  in  the  above  illustration. 

In  the  two  graduate  years,  it  is  not  possible  to  lay 
out  a  precise  course,  as  the  minimum  requirement  is 
90  units,  or  an  average  of  15  units  for  each  of  the  six 
quarters.    The  maximum  is  approximately  120.  of  which 


eks,  39  hours  per  week,  2,574  hours. 

The  graduate  courses   offered   in   metallurgy   are  as 
follows : 


Crushing,  sizing  and  classification  of  ores       22 

Concentration  processes     . .  22 

Hydrometallurgy — gold  and  silver     . 

Hydrometallurgy — copper,  lead,  zinc 

Pyrometallurgy — iron  and  steel  ■  •  ■   53 

Pyrometallurgy — copper,  lead,  zinc  ' ' "   II 

pyrometallurgy — nickel,  aluminum  and  minor  metals. .  -    33 

Electrometallurgy 22 

Metallography *  J 

Pyrometry ' ' 

Metallurgical  calculations  22 

Assaying ' ' 

Laboratory 

Ore  dressing •  -   £6 

Hydrometallurgy 66 

Metallurgical  machinery — design. ...  .66 

Pyrometallurgy &b 

Electrometallurgy .66 

Metallography ....    66 

Pyrometry        .  66 

Metallurgical  analysis    .    99  to  132 

Metallurgical  research  and  thesis 

Assaying ■  '  3  2 


Total 1,111  to  1, 

In  addition,  the  department  of  economic  geology 
offers  a  seminar  on  ore  deposits  and  special  courses, 
and  in  the  civil  engineering  department,   a  course  in 
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engineering  estimates  and  reports  is  open  to  the  min- 
ing students.  All  other  departments  in  the  sciences 
and  arts  are  open  to  the  graduates  within  reasonable 
limitations. 

The  pre-mining  course  gives  a  modest  preparation  in 
mathematics,  chemistry  and  physics,  in  all  869  hours. 
In  history,  language,  and  economics  there  is  an  approxi- 
mate total  of  517  hours.  In  engineering  subjects  repre- 
senting the  foundation  work  in  design  there  are  308 
hours.  Graphostatics  is  omitted  and  is  probably  op- 
tional. Drawing  is  apparently  covered,  but  the  time 
devoted  to  surveying  is  scant.  Surveying  is  often  desig- 
nated a  "bread-and-butter"  subject  for  mining  students, 
and  it  is  interesting  to  note  that  this  phase  is  not  con- 
sidered of  the  same  importance  as  in  other  schools. 
Most  of  the  geology  is  thrown  into  this  pre-mining 
course,  and  herein  is  an  apparent  inconsistency.  Shop 
work  is  included,  as  are  the  visualizing  courses  in  min- 
ing and  metallurgy.  Apart  from  the  generous  propor- 
tion of  time  given  to  economics,  the  course  is  not 
especially  novel,  nor  will  other  schools  be  greatly  in- 
fluenced by  it. 

In  the  graduate  courses  there  is  a  considerable  dis- 
section of  the  general  subjects,  and  the  time  devoted 
to  some  subjects,  particularly  the  mining  subjects,  is 
limited.  One  hour  per  week  lecture  courses  are  con- 
sidered by  many  instructors  to  be  objectionable.  Ex- 
ceptionable efficiency  would  be  required  in  imparting 
mine  valuation  in  eleven  hours.  It  is  true  that  this 
course  is  extended  into  the  laboratory,  but  even  then 
the  student  must  put  much  extra  time  upon  it  to  cover 
it  satisfactorily. 

Large  Graduate  Enrollment  Not  Expected 

The  dissection  into  many  subjects  is  further  aggra- 
vated by  the  Stanford  system  of  dividing  the  year  into 
three  eleven-week  quarters  with  an  interim  of  a  fourth 
quarter.  The  net  result  is  that  the  beginning  and  end- 
ing time  of  a  class  unit  in  the  aggregate  represents  a 
large  waste  of  effort.  There  is  the  further  waste  of 
getting  started  and  ending  up  a  quarter,  which  is  done 
three  times  in  each  year.  Thus  the  work  is  carried 
out  in  small  increments  interspersed  with  larger  incre- 
ments, all  interruptions  to  continuous  effort.  However, 
this  is  the  obvious  criticism.  As  the  course  is  in  proc- 
ess of  experimentation,  changes  will  undoubtedly  be 
made  both  in  the  allotted  time  and  in  the  number  of 
separate  courses. 

Mr.  Hoover  informed  me  that  a  large  graduate  en- 
rollment was  not  expected;  in  fact,  thirty  students  is 
about  all  that  preparations  are  being  made  for.  With 
■five  faculty  members  and  two  lecturers  in  mining  and 
metallurgy,  there  is  abundant  time  for  personal  con- 
tact with  faculty  and  graduate  students.  Broken  up 
into  three  groups,  mining,  metallurgy,  and  petroleum 
engineering,  this  would  give  an  average  of  five  to  each 
course  in  each  year.  Under  such  circumstances  it  is 
probable  that  the  talents,  aspirations,  and  even  the 
family  history  of  the  students  will  be  every-day  knowl- 
edge to  the  instructors.  Under  such  circumstances, 
also,  segregation  of  courses  and  definite  time  allowances 
become  unimportant. 

Another  interesting  feature  is  the  junking  of  large- 
scale  equipment.  No  attempt  is  to  be  made  with  the 
milling  of  large  lots  of  ore,  nor  with  the  conduct  of 
mining  operations.  Instruments  for  quantitative  lab- 
oratory measurements  are  to  be  liberally  supplied  and 
experiments  will  be  on  a  small  scale.    In  the  ore-dress- 


ing laboratory  small  concentrating  tables,  flotation  ma- 
chines, and  other  units  are  mounted  on  wheeled  stands, 
and  can  be  moved  wherever  wanted.  This  will  be  looked 
upon  as  a  "sacrilege"  by  some  mining  schools  that  have 
spent  much  money  to  avoid  the  stigmatization  of  "test- 
tube  schools"  and  are  proud  of  the  "near-mills"  and 
"smallest  commercial  unit"  apparatus.  In  the  race  to 
be  considered  "practical,"  this  recession  at  Stanford 
will  provoke  no  little  discussion. 

The  environment  of  Stanford  suggests  many  of  the 
things  that  appear  in  guide  books  about  California,  and 
no  doubt  this  environment  exerts  an  influence  upon  the 
thought  of  the  professors,  and,  if  upon  the  thought  of 
the  professors,  then  upon  that  of  the  students  also. 
A  horticultural,  agricultural,  and  touristical  setting  for 
a  "technical"  school  may  in  the  end  be  beneficial.  Par- 
haps  its  graduates  will  be  able  better  to  wear  through 
the  staid  forties  of  life  and  the  subsequent  years  than 
other  graduates  who  have  hocked  their  all  upon  in- 
tensive study  of  technology. 

The  ideal  of  quality  rather  than  quantity  is  suffi- 
ciently scarce  among  Western  technical  schools  to  war- 
rant applause  when  it  appears.  A  measure  of  the  ideal 
is  indicated  in  the  following,  taken  from  one  of  the 
university  publications  upon  the  characteristics  desir- 
able in  a  student  of  mining  and  metallurgy: 

"The  absolute  essentials  may  be  stated  as  absolute  honesty 
and  moral  courage,  perfect  health,  rugged  constitution, 
capacity  for  hard  work,  and,  probably  most  important  of  all, 
a  strongly  developed  instinct  for  order;  there  is  no  place 
in  this  profession  for  disorder  or  slovenliness." 

The  outstanding  features  of  the  present  mining 
course  of  Stanford  University  are  the  six-year  course, 
with  its  manifest  attempt  to  develop  other  as  well  as 
technical  subjects,  its  loose  curriculum  as  contrasted 
with  the  strictly  prescribed  one,  its  generous  optional 
provisions,  its  insistence  upon  the  student's  initiative 
in  selecting  courses,  its  faculty  contact,  its  avoidance 
of  extreme  objective  instruction,  and  its  faculty  drawn 
from  men  experienced  in  the  industries.  It  is  another 
experiment  in  mining  education,  and  its  development 
and  outcome  will  be  viewed  with  interest. 


Metals  in  Early  History 

In  an  address  on  "The  Early  History  of  Copper  and 
Bronze,"  at  the  recent  meeting  of  the  Birmingham  local 
section  of  the  Institute  of  Metals,  George  Mullins  said, 
according  to  The  Ironmonger,  that  the  earliest  known 
use  of  copper  was  reported  from  Egypt  and  the 
Euphrates  Valley  probably  as  far  back  as  5,000  B.  C. 
The  Cretan  civilization  knew  copper  and  bronze  about 
4,000  B.  C,  and  after  the  subsidence  of  Cretan  power 
the  Phoenicians  carried  on  the  metallurgical  tradition. 

Metal  work  began  in  the  British  Isles  with  the  use 
of  Irish  copper  tools  about  2,500  B.  C,  originating 
apparently  under  influences  from  the  Mediterranean, 
probably  through  Spain.  The  first  metal  used  in  Eng- 
land was  bronze,  introduced  about  1,800  B.  C,  and  was 
imported  from  the  Continent,  the  constitution  of  the 
remains  found  showing  that  the  bronze  must  have  been 
made  by  people  who  had  been  accustomed  to  its  use. 
With  regard  to  the  use  of  iron  by  prehistoric  man  and 
in  the  earlier  historic  ages,  the  speaker  remarked  that 
it  should  be  remembered  that  the  word  "iron,"  as  well 
as  the  word  "ore,"  was  derived  from  aes,  which  was 
usually  translated  "brass,"  but  often,  as,  for  instance, 
in  the  Bible,  meant  "bronze."  The  word  aes,  in  fact, 
was  the  name  given  to  any  metal  that  was  worked. 
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Geologists  of  Note 

James  Furman  Kemp 


WHEN  THE  TITLE  "Daddy"  or  "Uncle"  is  ap- 
plied to  a  professor  by  his  students,  it  is  a  dead 
sure  sign  that  he  has  won  a  warm  spot  in  their 
hearts.  This  note  of  university  life  finds  expression  in 
the  great  esteem  in  which  James  Furman  Kemp  is  held 
by  his  students,  old  and 
new.  Kindly,  sympa- 
thetic, modest,  an  in- 
spiring figure  in  his  pro- 
fession, h  e  possesses 
qualities  that  have  nat- 
urally endeared  him  to 
those  who  have  been  for- 
tunate enough  to  come 
in  contact  with  him  in 
classroom  and  field.  His 
career  has  been  that  of 
a  scholar.  Born  in  New 
York  in  1859,  he  was 
one  of  the  first  students 
i  n  Adelphi  Academy, 
and,  graduating  in  1876, 
he  entered  Amherst. 
Being  always  fond  of 
outdoor  life,  hunting, 
fishing,  and  the  like,  he 
was  early  attracted  to 
geology.  While  at  Am- 
herst a  mining  excite- 
ment was  engineered  in 
the  town,  and  many 
townspeople  —  the  fac- 
ulty was  also  not  im- 
m  u  n  e  —  suffered  the 
usual  severe  losses.  The 
little  experience  was  a 
moving  influence  in  his 
decision  to  prepare  to 
teach  geology  from  a 
mining  standpoint  and 
to  do  what  he  could  to 
spread  sound  education 
on  ores  and  minerals.  Years  afterward  in  reading  J. 
D.  Whitney's  "Life  and  Letters"  he  was  interested  to 
observe  that  the  same  motive  had  actuated  Whitney  to 
prepare  his  "Metallic  Wealth  of  the  United  States,"  an 


from  his  professional  duties  there  on  account  of  illness. 
It  has  been  Professor  Kemp's  aim  to  see  all  that  he 
consistently  could  of  the  mining  districts  of  America 
and  Europe.  His  book,  "Geology  and  Ore  Deposits  of 
the  United  States  and  Canada,"  was  the  first  thorough 
work  of  its  kind  in  the 
country.  Practically  all 
mining  engineers  are 
familiar  with  it.  Adi- 
rondack geology,  par- 
ticularly its  Pre -Cam- 
brian problems,  have 
greatly  interested  him, 
and  he  has  written  con- 
structively upon  the 
subject.  The  most  ac- 
tive problem  in  his  mind 
has  been  that  of  ore  for- 
mation. Of  the  influ- 
ence and  importance  of 
igneous  agents  in  the 
cooling  stages  of  intru- 
sive rocks  he  early  be- 
came convinced,  and  has 
written  much  to  show 
not  only  that  these 
agents  might  produce 
the  effects  but  that 
there  was  no  other  rea- 
sonable cause  which 
would.  The  compara- 
tively shallow  depths  to 
which  the  evidence 
shows  the  ordinary 
ground  water  to  extend 
was  one  important  con- 
clusion; ^and  the  neces- 
sity of  contributions 
from  the  igneous  mass 
to  the  contact  zones  was 
another,  the  last  coinci- 
dentally  advanced  with 
Professor  Lindgren.  A  list  of  the  literature  which  Pro- 
fessor Kemp  has  contributed  to  better  understanding 
of  mineral  deposits  and  geology  would  be  far  too 
long  to  include  here.     Occasionally  he  has  appeared  as 


extremely    influential   work.      On    graduating    in    1881.   an  expert  geological  witness  in  mineral  litigation,  and 


from  a  fairly  severe  classical  and  scientific  course.  Pro- 
fessor Kemp  entered  the  School  of  Mines  of  Columbia 
College,  as  it  was  then  called,  and  received  an  E.  M. 
degree  in  1884.  He  did  all  the  work  he  could  with 
Prof.  J.  S.  Newberry,  then  one  of  the  veterans  of 
American  geology  and  especially  experienced  in  the 
West.  He  was  his  private  assistant  later,  and  in  1885 
accompanied  him  to  the  International  Geological  Con- 
gress at  Berlin,  remaining  in  Germany  after  the  ses- 
sions to  study  petrography  and  mineralogy  at  Leipsic 
and  Munich.  Returning  to  the  United  States.  Professor 
Kemp  taught  at  Cornell  for  five  years  and  was  called  to 
Columbia  in  1891  to  succeed  his  old  teacher.  Professor 
Newberry,  who  had  become  incapacitated.  Columbia 
has  been  his  home  ever  since  except  for  a  short  absence 


has  been  engaged  in  a  consulting  capacity  on  both  min- 
eral and  other  projects.  He  has  been  very  active  in  the 
affairs  of  the  American  Institute  of  Mechanical  En- 
gineering, was  its  president  in  1912  and  is  now  an  hon- 
orary member.  He  is  a  familiar  figure  at  practically 
all  the  meetings  of  the  Institute,  not  to  forget  Mrs. 
Kemp,  who  has  been  his  constant  companion  in  all  his 
trips.  His  interest  has  also  extended  to  the  Mining 
and  Metallurgical  Society,  the  Geological  Society  of 
America,  and  other  scientific  organizations. 

The  affection  of  his  students  for  Professor  Kemp  is 
reciprocal.  "I  never  would  have  been  happy  if  I  could 
not  have  taught  and  have  had  students  around  me  who 
have  been  a  hundred  times  more  to  me  than  I  could  tell 
them  in  words."  is  how  he  modestly  expresses  it. 
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The  Petroleum  Industry 


Rumania's  Petroleum  Industry 

During  1921 

Special  Communication 

According  to  returns  so  far  available,  the  production 
of  crude  oil  in  Rumania  for  each  month  of  1921,  com- 
pared with  the  same  period  of  1920,  was  as  follows: 

1921  1920 
Metric  Tons     Metric  rons 

J»nu*xv  97.825  70.028 

February  82.724  66.354 

March     .  93.165  79,149 

97.601  90.735 

99.368  78.436 

June  79.722  79.757 

July  83.694  83.313 

\ugust  106.217  99.005 

September  102.338  99,960 

October  112.311  91.098 

November  105.920  101.248 

December..  100.000  94.934 

Total  forth-  1.160,885  1.034.017 

The  increase  in  production  over  the  preceding  year 
was  about  125,000  tons,  or  12  per  cent.  It  is  equal  today 
to  about  60  per  cent  of  the  pre-war  production,  when 
during  1913.  the  record  year,  1,885,617  metric  tons  of 
petroleum  was  produced. 

The  industry  is  slowly  recovering  from  the  destruc- 
tion brought  about  by  the  war.  Indeed,  it  is  a  matter 
of  record  that  during  the  winter  of  1916  the  oil  wells 
were  completely  destroyed  by  the  Allies,  to  avoid  that 
large  quantity  of  oil,  badly  needed  by  the  Germans, 
falling  into  their  hands.  Notwithstanding  the  stren- 
uous efforts  which  the  invaders  made  to  repair  the  wells, 
they  were  unable  to  produce  more  than  527,491  tons  in 
1917.  Nevertheless,  in  1918  the  output  was  1,214,219 
and  the  Rumanians  have  not  been  able,  up  to  date, 
qua]  this  total. 

The  principal  causes  responsible  for  this  situation 
were  of  three  different  orders:  First,  materials  diffi- 
culties, due  to  lack  of  proper  and  regular  means  of 
transportation.  Materials  can  be  only  slowly,  at  enor- 
mous cost,  and  with  great  pains  sent  by  rail  to  Ru- 
mania, on  account  of  the  chaotic  situation  of  the  rail- 
roads in  the  neighboring  countries — Hungary,  Czecho- 
slovakia, and  Poland.  On  the  other  hand,  for  the  mari- 
time transports,  only  two-  ports.  Braila  and  Galatz,  can 
be  used,  and  conditions  are  unfavorable,  because  these 
harbors  are  usually  blocked  by  ice  during  several 
months  in  winter,  and  are  lacking  in  modern  and  power- 
ful equipment  to  handle  the  merchandise  after  its 
arrival. 

Worst  of  all.  in  Rumania  itself,  the  traffic  facilities 
of  the  national  railroads  are  utterly  insufficient.  The 
country  has  not  at  its  disposal  the  cars  nor  the  engines 
which  it  needs  to  carry  from  the  harbor  to  the  oil  fields 
the  general  supplies  which  must  come  from  industrial 
countries,  like  the  United  States,  England,  France,  Bel- 
gium, and  Germany.  Production  on  the  fields  often  has 
had  to  hf-  limited  because  all  available  tanks  were  en- 
tirely filled.  Producers  could  not  ship  the  oils  to  the 
refineries  or  consumers,  because  they  had  no-  tank  cars, 
and  the  pipe  lines  were  not  operating,  or.  if  so,  only  at 
a  reduced  capacity. 

In  the  fields  where  power  is  dependent  on  electricity 


operations  have  been  greatly  handicapped,  and  even  sus- 
pended for  weeks,  by  the  frequent  failure  of  the  power- 
house of  the  electrical  company  of  Campina,  which  sup- 
plies the  greater  part  of  the  current  used. 

The  sinking  of  new  wells  is  entirely  dependent  on  the 
material  which  operators  can  buy  abroad,  and  purchases 
and  replacements  are  rendered  exceedingly  difficult  by 
the  low  rate  of  exchange  on  Rumania  money.  This 
financial  difficulty  is  greater  today  than  ever  before. 

The  last,  but  not  the  least,  cause  of  reduced  output 
and  difficulty  in  production  which  has  handicapped  the 
progress  of  the  oil  industry  in  Rumania  is  the  continual 
interference  of  governmental  regulation  in  the  oil  busi- 
ness. This  has  operated  along  three  lines:  fixation  of 
maximum  prices — but  not  in  accordance  with  the  pro- 
ducing cost — for  the  oil  sold  inside  the  borders  of  the 
country;  limitation  of  the  quantity  which  could  be 
exported,  and  heavy  taxation  on  the  product  sold  on  the 
foreign  markets.  Against  all  these  difficulties  the  oil 
producers  of  Rumania  have  done  their  utmost,  and  they 
have  not  succeeded  so  badly,  if  one  considers  that  the 
results  obtained  surpass  by  far  those  that  have  been 
possible  in  all  other  kinds  of  Rumanian  industries. 

The  country  as  a  whole  is  taking  great  interest  in  the 
oil  business.  National  capital  investment  is  much  more 
largely  represented  in  this  branch  of  activity  than  it 
was  before  the  war.  The  total  nominal  capital  of  all  the 
companies  is  2,650,000,000  lei',  on  which  2,273,000,000 
have  been  paid.  The  increase  during  the  last  year  alone 
has  not  been  less  than  950,000,000  lei,  and  it  will  not  be 
surprising  to  learn  that  this  increase  has  been  the 
largest  ever  recorded  in  the  Rumanian  petroleum  in- 
dustry. 

The  prospects  for  the  future  are  encouraging.  The 
pipe  lines  are  operating  daily  more  satisfactorily;  the 
railroads  have  bought  some  equipment,  and  the  great 
harbor  of  Constanta,  which  is  open  all  the  year  round, 
can  be  used  regularly.  Indeed,  the  large  Carol  bridge, 
on  the  Donau  River,  which  was  destroyed  during  the 
war,  has  been  repaired,  and  it  was  reopened  for  traffic 
on  Dec.  15,  1921. 

In  an  effort  to  improve  existing  power  conditions, 
the  Steaua  Rumania,  one  of  the  largest  operating  com- 
panies, is  building  a  power  house  in  Floreshti,  which 
will  furnish  electrical  current,  conjointly  with  the  cen- 
trals of  Sinaia  and  Campina,  to  the  oil  fields  of  the 
Prahova  district.  It  is  expected  that  the  new  electrical 
plant  will  be  in  operation  next  summer.  It  cost  50,000,- 
000  lei,  and  will  be  able  to  produce  6,300  kilowatts. 
Arrangements  are  provided  to  carry  its  capacity  to 
24.000  kva. 

The  number  of  wells  which  are  now  being  drilled  is 
264,  of  which  30  are  using  rotary  apparatus;  20  are 
being  water-flushed,  14  are  using  cable  tools,  and  200 
possess  Canadian-Galician  outfits.  Compared  with  the 
production  of  the  United  States  during  1920, 
443,402,000  bbl.,  or  58,972,466  metric  tons,  the  produc- 
tion of  Rumania  seems  small.  Other  differences  are 
interesting: 


'The  lei  was  before  the  war  rated 
States   currency. 


equivalent  to  19  Jc.  t'nitecf 
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The  number  of  producing  wells  in  the  United  States 
on  Oct  81,  i:»20,  was  268,600,  which  gave  a  daily  aver- 
age outpul  of  8.9  bbl.,  or  about  650  kg.  each.    The  700 

wells  of  Rumania  are  producing  dailj  3,250  tons,  or  an 
average  of  4*600  kg.  per  well  in  twenty-four  hours,  [he 
American  production  in  some  fields  like  that  of  Penn- 
sylvania (where  67,700  wells  are  operated)  is  less  than 
0.3  bbl.  per  well,  and  in  the  old  region  of  that  state. 
which  has  been  worked  for  fifty-five  or  sixty  years,  the 
output  varies  from  0.2  to  1.1  bbl.  per  day. 

In  Bushtenari,  the  oldest  field  of  Rumania,  operated 
for  twenty-live  years,  the  production  for  the  22.")  wells  is 
again  210  tons,  or  900  kg.  per  well.  These  facts  show 
the  relative  wealth  of  the  Rumanian  oil  fields  and  the 
skill  of  the  American  oilmen,  who  are  able  to  operate 
with  a  profit  exceedingly  poor  wells. 


Solubility  of  Oil  Shales 

In  the  course  of  certain  experiments  designed  to 
determine  the  solubilities  of  different  shales  after  they 
had  begun  to  yield  oil  by  distillation,  it  was  found 
desirable  to  determine  the  quantity  dissolved  from  cer- 
tain unheated  shales  by  various  solvents,  at  or  near  the 
boiling  points  of  these  solvents.  These  experiments 
were  made  in  connection  with  the  oil-shale  investiga- 
tions being  conducted  by  the  U.  S.  Bureau  of  Mines,  in 
•co-operation  with  the  states  of  Colorado  and  Utah,  and 
are  outlined  in  a  paper  by  Martin  J.  Gavin  and  John 
T.  Aydelotte  which  is  included  in  Reports  of  Investiga- 
tions, U.  S.  Bureau  of  Mines. 

Five  oil  shales  were  used  that  are  representative  types 
from  the  districts  in  which  they  were  collected,  although 
not  necessarily  representative  as  regards  richness. 
They  may  or  may  not  be  of  greater  richness  than  the 
average  for  the  districts. 

Each  sample  was  ground  to  pass  a  20-mesh  screen, 
and  all  material  that  would  pass  a  60-mesh  screen  was 
rejected,  as  such  fine  material  clogged  the  filter  and 
made  extraction  slow.  Twenty  grams  of  the  ground 
sample  were  placed  in  a  filter  paper  capsule  in  an 
apparatus  of  the  Soxhlet  type  and  extracted  with  the 
solvent  in  the  usual  manner  with  this  type  of  apparatus. 
Extraction  takes  place  at  a  temperature  somewhat  below 
the  boiling  point  of  the  solvent.  Extractions  were  con- 
tinued for  two  hours  after  the  refluxing  solvent  became 
clear.  Then  the  solvent  containing  the  extract  was 
removed  from  the  apparatus,  and  the  solvent  distilled 
off  at  as  low  a  temperature  as  possible.  The  dish  con- 
taining the  extract  was  carefully  heated  to  remove  last 
traces  of  the  solvent,  dried  in  a  dessicator,  and  weighed. 
In  each  case,  results  reported  are  based  on  two  or  more 
closely  agreeing  tests.  In  should  be  noted  that  the  per- 
centage extracted  is  based  on  the  weight  extracted  and 
not  on  the  loss  in  weight  of  the  shale. 

In  physical  appearance,  the  extracts  from  all  the 
shales  were  similar.  They  were  dark  brown  or  black 
in  color,  and  with  the  exception  of  that  from  the  lone, 
Cal.,  material,  were  of  the  nature  of  a  heavy  asphalt, 
somewhat  resembling  some  of  the  natural  hydrocarbons. 
The  extract  from  the  lone  material  was  waxy  and  prac- 
tically fluid  at  room  temperature  (72  deg.  F.).  Their 
volatilities  were  low.  They  were  not  appreciably  affected 
by  cold  concentrated  sulphuric  acid,  were  insoluble  in 
cold  alcohol  and  slightly  soluble  in  hot  alcohol.  They 
were  not  attacked  by  cold  nitric  acid.  Each  had  a  faint 
odor  much  like  that  of  the  freshly  broken  shale  from 
which  the  extract  was  made. 


The  results  of  the  experiments,  tabulated,  show  the 
"in-,  e  of  the  .shal.' ;  the  amount  of  oil  produced  i  rom  the 
shale  by  distillation   in   I  he   Bun  au   ol    Mini 
assay  retort,  expressed  in  gallons  per  ton;  the  an 
of  oil  recovered  by  such  distillation,  ex)  i  per- 

centage bj  weight  of  the  raw  shale;  the  percentagi 
weight )  of  the  shale  extra* ' 

and  the  relative  amount  of  extract  produced,  expn 
as  a  percentage  of  the  oil  yield  by  destructive  distilla- 
tion. 

Disregarding  the  lone,  Cal.,  material,  which  is 
evidently  a  lignite,  it  is  noted  that  an  appreciable 
amount  of  the  organic  constituents  of  the  ' 
Colorado,  and  Wyoming  shales  tested  may  be  removed 
by  certain  of  the  more  commonly  used  solvents  of  petro- 
leum. In  the  case  of  De  Beque,  Col.,  shale  the  extract 
with  chloroform  amounts  to  18.22  per  cent  of  the  weight 
of  oil  produced  by  destructive  distillation.  This  shale 
appears  to  be  more  soluble  in  each  of  the  solvents  used 
than  the  other  shales  examined. 

It  is  evident,  therefore,  that  such  solvents  as  were 
used  in  these  experiments  do  have  an  appreciable  action 
on  the  organic  oil-yielding  matter  of  oil  shales.  The 
Kentucky  shale  is  by  far  the  most  resistant  to  the 
solvents  used.  The  extract  in  all  cases,  however,  is  not 
what  would  ordinarily  be  termed  oil,  and  certainly,  as  is 
to  be  expected,  it  is  not  at  all  like  the  oil  produced  by 
distillation  of  the  shale.  Nevertheless,  until  the  nature 
of  these  extracts  has  been  determined,  it  would  be  well 
to  accept  with  reservation  the  belief  that  oil  shales  con- 
tain no  oil  as  such.  The  writers  do  not  believe  that  the 
extracted  materials  are  oils,  in  the  common  meaning  of 
the  word,  but  certainly  the  extracted  material  is  much 
like  certain  of  the  natural  hydrocarbons,  supposed  by- 
many  to  have  been  formed  from  petroleum  by  oxidation. 
A  careful  study  of  such  extracts  might  be  of  consider- 
able value  in  determining  the  origin  of  oil  shales,  [t  is 
to  be  noted  that  the  solubility  of  a  shale  is  not  an  index 
of  its  relative  oil  yield.  The  shale  that  was  most  soluble 
in  all  the  solvents  was  the  Colorado  shale,  yet  both  the 
Utah  and  Wyoming  shales  yielded  oil  on  distillation  at  a 
higher  rate. 

Wyoming  Oil  Sands 
Special  Correspondence 

Two  thousand  acres  of  oil  sands,  sixteen  miles  from 
Wamsutter,  Wyo.,  have  recently  been  sold.  This  is  the 
first  lease  permit  issued  upon  oil  sands.  It  requires  that 
a  minimum  of  $20,000  be  expended  upon  the  lease  each 
year  for  the  next  five  years.  The  oil  sands  outcrop  along 
an  escarpment  for  three  miles,  an  average  of  50  ft. 
thick.  They  have  been  sampled  by  Government  engi- 
neers, in  1,000-lb.  lots,  and  contain  11  per  cent  petro- 
leum, or  30  gal.  per  ton,  of  which  12  per  cent  is  gaso- 
line, 12  per  cent  kerosene,  and  14  per  cent  gas  oil,  and 
the  remainder  lubricating  oils. 

A  recent  patent  for  the  treatment  of  oil  sands  has 
been  demonstrated  in  a  small  way,  and  a  larger  plant 
will  soon  be  in  operation.  This  will  extract  the  oil  in 
a  short  time  with  steam  and  hot  water — a  continuous 
operation.  The  sands  are  clean  and  white  as  they  leave 
the  plant.  The  residue  contains  enough  carbon  to  sup- 
ply all  the  heat  necessary  for  the  operation  of  the  plant. 

It  is  estimated  upon  a  large  body  of  sands  similar  to 
those  in  Wyoming,  where  the  material  can  be  handled 
by  steam  shovels,  that  the  oil  can  be  extracted  for  27c. 
per  bbl. 
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Technical  Papers 


Mining  in  California — A  monthly 
publication  entitled  "Mining 
t'ornia"  will  be  issued  by  the  California 
'■lining  Bureau,  beginning  with 
the  January,  1922,  number.  The  new 
publication  will  be  a  monthly  chapter 
of  the  state  mineralogist's  annual  re- 
port and  will  disseminate  information 
relative  to  all  phases  of  the  state's 
mineral  industry  and  the  various  activi- 
tfae  State  Mining  Bureau. 
Several  features  not  customarily  found 
in  official  reports,  such  as  lists  of 
buyers  looking  for  particular  minerals, 
lists  of  producers  who  are  seeking  a 
market,  and  a  technical  employment 
service,  will  be  included.  Those  who 
wish  to  have  their  names  on  the  mailing 
list  should  make  request  to  the  State 
Mining  Bureau,  Ferry  Building,  San 
Francisco,  Cal. 

Haynesville  Oil  Field — A  report  on 
the  Haynesville  oil  field,  in  Claiborne 
Parish,  La.,  by  W.  W.  Scott,  petroleum 
engineer,  U.  S.  Bureau  of  Mines,  and 
Ben  K.  Stroud,  Supervisor  of  Minerals 
of  the  State  of  Louisiana,  has  been 
published  by  the  Department  of  Con- 
servation of  the  State  of  Louisiana. 
The  report  considers  drilling  methods, 
water  conditions,  production,  and  recom- 
mendations for  further  development. 
A  map  of  the  field  which  accompanies 
the  report  shows  the  location  and  status 
of  the  wells  as  of  Dec.  31,  1921,  the 
known  limits  of  the  field  as  of  that 
date,  the  location  of  edge  water  with 
respect  to  structure,  the  encroachment 
of  edge  water  during  December,  1921, 
the  status  of  the  individual  wells  with 
regard  to  the  production  of  oil  and 
water,  and  the  source  of  water.  Copies 
of  Bulletin  No.  11,  "The  Haynesville  Oil 
Field,"  may  be  obtained  without  cost 
by  applying  to  the  Department  of  Con- 
servation, Ward  Building,  Shreve- 
port,  La. 

Peruvian  Petroleum — "Outline  of  the 
Geology  and  Development  of  the  Petro- 
leum Fields  of  Peru,  S.  A.  With  notes 
on  Other  Occurrences  in  the  Peruvian 
Republic,"  by  V.  F.  Marsters,  has  been 
published  as  a  bulletin  of  the  American 
Association  of  Petroleum  Geologists. 
A  short  article  on  the  same  general 
subject  by  Mr.  Marsters  appeared  in 
Engineering  and  Mining  Journal  of 
June  25.  The  bulletins  may  be  secured 
from  Mr.  Marsters,  400  Reliance  Build- 
ing, Kansas  City,  Mo. 

Petroleum  Utilization — The  Journal 
of  the  South  African  Institution  of 
Engineers  for  December,  1921  (Johan- 
nesburg; price,  3s.),  contains  an 
eighteen-page  illustrated  paper  entitled 
"Oil  for  Power  Production:  Some  Notes 
on  Recent  Developments  of  Diesel  and 
Semi-Diesel  Engines."  The  paper  is 
largely  devoted  to  a  description,  with 
drawings  and  photographs,  of  the  types 
of  engines  made  by  British  manu- 
facturers. 


\,  «  Zealand  Mineral  Resources — The 

Geological  Survey  Branch  of  the  New 
Zealand  Department  of  Mines  nas 
Issued  Bulletin  No.  23  (New  Series) 
devoted  to  the  geology  and  mineral  re- 
sources of  Western  Southland.  The 
clay,  limestone,  marl,  and  coal  deposits 
..ii  of  importance.  The  bulletin  is  of 
eighty-eight  pages,  with  maps  and 
drawings,  and  may  be  obtained  from 
the  Government  Printer,  Wellington, 
New   Zealand,  for  5s. 

Mining  Methods — A  twenty-nine-page 
paper  describing  the  underground 
methods  of  mining  the  wide  pyritic  ore- 
bodies  in  the  province  of  Huelva,  Spain, 
is  published  in  the  December  Bulletin 
of  the  Institution  of  Mining  and  Metal- 
lurgy (Cleveland  House,  225,  City  Road, 
London,  E.  C.  1;  price  of  the  paper 
alone,  2s.). 


Book  Reviews 


AT  LAST  a  book  on  the  metallurgy 
of  zinc  has  been  issued  which  looks 
as  if  it  might  be  up  to  date  and  com- 
plete. Professor  Hofman  is  the  author, 
and  the  book  is  of  the  same  style  as 
his  "Metallurgy  of  Copper"  and  "Metal- 
lurgy of  Lead."  We  have  turned  it 
over,  for  review,  to  that  veteran  zinc 
metallurgist,  George  C.  Stone,  of  the 
New  Jersey  Zinc  Co.,  whose  opinion,  we 
feel  sure,  will  be  highly  valued  by  our 
readers. 


TO  THOSE  of  our  readers  who  read 
fiction  only  occasionally,  and  who, 
therefore,  are  not  familiar  with  the 
merits  of  current  books,  we  suggest 
"If  Winter  Comes,"  by  A.  S.  M.  Hutch- 
inson. It  is  the  best  novel  we  have  read 
for  several  years. 

The  Federal  Reserve  System — Its  pur- 
pose and  work.  Published  in  the 
Annals  of  the  American  Academy 
of  Political  and  Social  Science, 
Philadephia,  Pa.,  for  January,  1922. 
Price  $1. 
This  229-page  collection  of  valuable 
papers  written  by  eminent  financiers, 
economists,  and  professors  of  banking 
deals  with  American  currency  prior  to 
the  passage  of  the  Federal  Reserve  Act, 
the  purposes  of  the  act,  and  the  opera- 
tion of  the  system.  To  the  business 
man  or  to  any  one  equipped  with  a 
rudimentary  knowledge  of  the  working 
of  the  Federal  Reserve  System,  a  study 
of  these  papers  will  serve  admirably  to 
increase  that  knowledge.  The  engineer 
who  may  not  be  familiar  with  the 
subject  will  do  better  to  read  such  a 
book  as  Professor  Kemmerer's  "A  B  C 
of  the  Federal  Reserve  System"  before 
going  into  the  details  given  in  this 
volume  of  the  Annals.  As  the  governor 
of  a  Reserve  bank  states  in  the  fore- 
word, "It  will  not  be  easy  reading;  it 
may  not  be  agreeable  reading,  but  I 
think  it  mighty  important  that  every 
business  man  should  read  it."  It  is 
well  worth  the  time  and  trouble  of  close 
perusal. 


Recent  Patents 


Platinum  Recovery— No.  1,355,186. 
Russell  Thayer,  Philadelphia.  Ores  con- 
taining members  of  the  platinum  group 
are  mixed  with  a  halogen  alkali-metal 
compound  and  water  and  heated  to  from 
200  to  800  deg.  C.  The  volatilized 
metals  of  the  platinum  group  are 
caught  in  water  and  recovered  by  elec- 
trolysis. The  process  has  not  been 
operated  commercially,  but  has  been 
worked  quite  thoroughly  in  the  labora- 
tory. 

Chloridizing  —  No.  1,403,516.  Percy 
R.  Middleton,  New  York,  assignor  of 
one-half  to  John  C.  Lalor,  New  York. 
A  charge  is  made  up  of  moist  silver 
ore  mixed  with  a  heavy-metal  chloride. 
This  is  dried  and  heated,  thereby  chlo- 
rinating the  silver,  which  ig  subse- 
quently extracted. 

Flotation  Agent — English  patent  No. 
170,944,  July  30,  1920.  L.  A.  Wood, 
W.  G.  Sellers,  and  Minerals  Separation, 
Ltd.  Viscous  oils  such  as  coal  tar, 
wood  tar,  blast-furnace  tar,  gas  tar, 
fuel  oil,  and  tar  oil  are  neutralized  with 
sodium  hydroxide  at  50  to  100  deg.  C. 
and  used  either  directly  or  as  a  base 
for  a  mineral  flotation  agent. 

Molybdenum — No.  1,399,554.  E.  M. 
Hamilton,  San  Francisco,  assignor  to 
Hamilton,  Beau^hamp,  Woodworth,  Inc., 
San  Francisco.  Molybdenum  ore  or 
concentrate  is  ground,  mixed  with  a 
solution  of  a  non-volatile  alkali  metal 
and  is  heated  to  convert  the  molyb- 
denum to  a  soluble  compound.  The 
material  is  then  filtered  and  the  valu- 
able portion  recovered  from  the  filtrate. 

Vanadium— No.  1,399,246.  W.  F. 
Bleecker,  Boulder,  Col.,  assignor  to  The 
Tungsten  Products  Co.,  Boulder,  Col. 
Vanadium  ores  are  mixed  with  an 
alkali-metal  carbonate  and  water,  the 
mixture  is  heated  to  a  high  tempera- 
ture under  pressure,  the  alkaline  liquor 
separated  from  the  product,  the  residue 
treated  with  an  acid,  the  acid  liquor 
filtered,  and  the  vanadium-carrying 
slime  removed  from  the  residue. 

Flotation— No.  1,398,989.  E.  W.  Wil- 
kinson, San  Francisco,  assignor  to 
Minerals  Separation  North  American 
Corporation,  New  York.  An  organic 
substance  is  subjected  to  partial  decom- 
position in  the  presence  of  free  oxygen 
and  the  mixed  volatilized  products  are 
used  for  flotation.  Patent  No.  1,398,990 
also  covers  the  same  subject,  using  a 
mineral  frothing  agent. 

Ore  Car— No.  1,399,746.  A.  Campbell, 
Chicago,  assignor  to  Enterprise  Railway 
Equipment  Co.,  Chicago.  A  design  for 
a  single-hopper  ore  car  with  a  central 
discharge  opening. 

Flotation  Cell— No.  1,399,539.  H.  H. 
Bunnell,  Denver.  A  V-shaped  pneu- 
matic flotation  cell  with  a  specially  de- 
signed aerating  apron  and  lift. 
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Echoes  From  the  Fraternity 

SOCIETIES,  ADDRESSES,  AND    REPORTS 


One  Hundred  and  Twenty-Fifth  Meeting 
Of  the  A.I.M.E. 

Arrangements  Committee  Successfully  Carries  Out  Splendid 
Program — Joint  Meetings  With  Mining  and  Metal- 
lurgical Society  of  America  and  Mining  Sec- 
tion of  National  Safety  Council 

Staff  Report 


THE  ONE  HUNDRED  AND 
TWENTY-FIFTH  MEETING  of 
the  American  Institute  of  Mining 
and  Metallurgical  Engineers,  held  in 
New  York  City  Feb.  20,  21,  22  and  23, 
1922,  will  go  down  in  the  annals  as 
one  which  was  particularly  successful 
and  outstanding.  Certainly  the  Com- 
mittee on  Arrangements  left  nothing  to 
be  desired,  and  the  work  done  reflects 
a  great  deal  of  credit  on  William  Young 
Westervelt,  chairman,  and  his  able  as- 
sistants. Considering  the  present 
status  of  the  mining  industries — which, 
although  not  completely  in  the  dol- 
drums, cannot  be  regarded  as  being  in 
a  palmy  stage  of  existence — the  attend- 
ance and  interest  were  most  gratifying 
to  the  officers  and  committees.  There 
was  in  all  a  registration  of  about  eleven 
hundred,  and  every  section  was  repre- 
sented. Weather  conditions,  with  per- 
haps the  exception  of  Thursday  morn- 
ing, when  the  visitors  had  been  prom- 
ised a  view  of  the  New  York  waterfront, 
were  ideal,  and  even  at  that  time  there 
was  so  much  crowded  into  a  busy  day 
that  no  complaints  were  made  of  the 
weather  man's  faux  pas. 

With  the  election  of  Colonel  Arthur  S. 
Dwight  as  president,  the  Institute  has 
put  into  effect  a  plan  that  has  been 
under  consideration  since  the  change 
was  made  in  the  name  of  the  organiza- 
ion  in  1919;  that  is,  of  having  a  metal- 
lurgical engineer  as  the  guiding  spirit. 
Of  the  technical  meetings,  the  great- 
est interest  to  the  largest  number  was 
in  the  mining  sessions  which  were  under 
the  leadership  of  John  E.  Hodge,  chair- 
man of  the  Committee  on  Mining  Meth- 
ods. At  this  time  a  definite  plan  was 
outlined  for  the  future  work  of  the  com- 
mittee, and  it  can  be  expected  that  this 
■will  form  a  most  important  part  of  the 
Institute's  activities. 

Active  Discussion  in  Mining  Session 

Chairman  Gottsberger,  opening  the 
Monday  mining  session,  spoke  of  the 
valuable  work  of  the  Mining  Methods 
Committee  and  the  importance  of  the 
topic  to  be  discussed,  sampling  and  esti- 
mating ore  deposits.  John  E.  Hodge  read 
an  abstract  of  R.  J.  Longyear's  paper, 
"Diamond  Drill  Sampling,"  and  in  a 
subsequent  discussion  remarked  that 
the  Mining  Methods  Committee  was 
anxious  to  obtain  the  sentiment  of  the 
engineers   of   the   Institute,  respecting 


collecting  and  publishing  separately  the 
papers  gathered  by  the  committee. 
W.  Y.  Westervelt  presented  I.  B. 
Joralemon's  paper,  "Sampling  and  Esti- 
mating Disseminated  Copper  Deposits," 
and  pointed  to  one  of  the  important 
conclusions  reached  by  the  author  that 
a    so-called    factor    of   safety   was    not 
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found  necessary,  extraction  closely 
checking  sampling. 

J.  Parke  Channing  maintained  that 
"auto-salting"  was  almost  always  in- 
troduced in  sampling  and  that  a 
corrective  factor  was  necessary.  He 
enlarged  on  his  practical  experience  in 
many  branches  of  mining  and  urged  the 
keeping  of  actual  diamond-drill  samples 
and  accurate  records  of  all  drilling 
done.  The  sampling  and  estimating  of 
Lake  Superior  iron  ore  deposits  was 
covered  by  a  series  of  papers  by  J.  F. 
Wolff,  E.  L.  Derby,  W.  A.  Co'le  and 
R.  W.  Bowers. 

Arthur  Thacher,  in  presenting  W.  F. 
Boericke's  paper,  "Sampling  and  Esti- 
mating Zinc  and  Lead  Ore  Deposits  in 
Mississippi  Valley,"  showed  how  totally 
different  was  the  problem  confronting 
the  sampling  of  those  irregular  bodies 
as  contrasted  with  other  vein  deposits. 
He  emphasized  the  widely  varying  re- 
sults obtained  by  drilling  and  prospect- 


ing. A  paper,  "Organization  of  Mine 
Sampling  at  Anaconda,"  by  W.  B.  Daly 
A.  Linforth,  was  next  read  by 
Mr.  Daly,  who  outlined  the  methods 
used  in  Butte.  The  psychological  ele- 
ment in  sampling  was  discussed  by  the 
chairman,  Mr.  Channing,  Mr.  Packard, 
Professor  Sperr,  and  Mr.  Daly,  the 
latter  stating  that  at  Butte  the  chief 
sampler's  work  was  taken  as  a  gage 
of  the  accuracy  of  other  sampling. 

The  discussion  during  the  entire  ses- 
sion was  interesting  and  valuable. 

Electric  Haulage  Feature  of 
Mining  Session 

Discussion  of  electric  haulage  con- 
sumed most  of  the  time  at  the  mining 
session  on  the  morning  of  Feb.  21, 
which  was  presided  over  by  William 
Kelly.  Charles  E.  Stuart  read  ex- 
cerpts from  his  paper  on  "The  Stor- 
age-Battery Locomotive  as  Applied 
to  Mine  Haulage."  C.  D.  Wood- 
ward's paper  on  "Electric  Haulage 
Systems  in  Butte  Mines"  was  pre- 
sented by  Graham  Bright.  The 
proper  field  for  the  storage-battery 
locomotive  and  the  principal  causes  of 
trouble  experienced  with  it  were  the 
points  about  which  the  discussion  cen- 
tered. Among  the  participants  was 
H.  N.  Eavenson.  Mr.  Bright  said  that, 
in  his  opinion,  unless  the  operation  were 
big  enough  to  warrant  the  use  of  five 
or  six  storage-battery  locomotives  with 
a  skilled  man  to  look  after  them,  the 
trolley  type  was  best.  Comment  by 
G.  B.  Rosenblatt  was  read  by  Mr. 
Bright.  C.  D.  Woodward's  paper  on 
"Power  Distributing  System  for  Deep 
Metal  Mines"  was  read  in  abstract 
form. 

The  session  closed  with  a  brief  dis- 
cussion of  W.  O.  Hotchkiss'  paper  en- 
titled "Effect  of  Rate  of  Production 
on  Profits."  Mr.  Hotchkiss  said  that 
engineers  should  familiarize  themselves 
with  Hoover's  theory  that  an  orebody 
to  show  the  greatest  profit  should  be 
worked  out  in  the  shortest  practicable 
time.  He  gave  as  an  example  a  hypo- 
thetical case  where  a  monthly  tonnage 
of  13,000  yielded  a  profit  of  35c.  per 
ton,  the  life  of  the  mine  being  thirty- 
seven  years  and  its  present  value 
$570,000,  as  against  a  profit  of  85c.  per 
ton  from  a  monthly  output  of  25,000 
tons,  the  life  being  fifteen  and  one- 
half  years  and  the  present  value 
$2,055,000. 

Mining  Methods  Committee  Presents 
Outline 

The  Tuesday  afternoon  mining  ses- 
sion was  presided  over  by  E.  E. 
Hunner.  John  E.  Hodge,  the  first 
speaker,  outlined  the  work  of  the  Min- 
ing Methods  Committee  and  gave  a 
resume   of    the    progress    made.      Mr. 
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d  by  C.  F.  Jackson, 
of  the  M.  A    llanna  Co.,  who  explained 

.  •  am    which    ho    offered    for    the 
ration  of  members  and  the  com- 
-  of  correlating  the 
..:u>n   sought   by   the  committee. 
Arthur  Thacher,  speaking  extemporane- 
ously  on    the   subject   of   "Mining    En- 
sketched     the     history     and 
development    of    the     profession     and 
emphasized     the     relationship     between 
the  engineer  and  the  labor  with  which 
.   \V.   Sperr,   of  the 
Michigan    College    of    Mines,    explained 
fixation  of  mining  methods,  fol- 
lowing which  Mr.  Hunner  presented  the 
general  outline  that  the  Mining  Methods 
Committee  had  prepared.    Other  papers 
included    in   the   session    were:      "Spies 
Open-stope    System    of    Mining,"   by    S. 
R.    Elliott;    "Stope    Cost    Records    and 
Mine   Contract-    of   A.    C.    M.   Co.,"   by 
C.    I.    Berrien;    "Steam-shovel    Opera- 
tions    at     Bisbee,     Ariz.,"     by     H.     M. 
Ziesemer  and  George  Mieyr;  and  ".Mill- 
ing    Methods     at     the     Ashio     Copper 
Mines,"  by  M.  Otagawa. 

The  mining  session  on  Wednesday 
morning  had  a  decidedly  coal  flavor, 
but  was  well  attended  by  the  metal 
men.  An  excellent  discussion  on  the 
system  of  mining  and  the  recoveries  in 
the  Pocahontas  coal  field,  which  was 
illustrated  by  lantern  slides,  was  given 
by  T.  H.  Clagett.  This  was  followed 
by  a  paper  presented  by  D.  C.  Ashmead, 
associate  editor  of  Coal  Age,  "Can 
Anthracite  Mines  Be  Operated  Profit- 
ably on  More  Than  One  Shift?"  This 
paper  occasioned  considerable  discus- 
sion. Other  papers  covered  in  this 
session  were:  "Considerations  Affecting 
the  Extraction  of  Bituminous  Coal  in 
American  Mines,"  by  H.  H.  Stoek; 
"Mine  Timber  Preservation,"  by  R.  R. 
Horner  and  G.  M.  Hunt;  "Underground 
Fire  Prevention  by  the  Anaconda  Cop- 
per Mining  Co.,"  by  E.  M.  Norris,  and 
"Mine  Fires  and  Hvdraulic  Filling,"  by 
H.   J.   Rahilly. 

Wire  Ropes  and  Hoisting 

There  were  three  safety  sessions,  held 
jointly  with  the  Mining  Section  of  the 
National  Safety  Council.  On  Monday 
afternoon  the  subject  of  wire  ropes  and 
hoisting  was  considered.  The  first 
paper  was  that  of  W.  N.  Tanner  and 
F.  C.  Jaccard)  "Wire  Ropes  and  Safety 
in  Hoisting  at  the  Butte  Mines,"  which 
was  read  by  W.  B.  Daly.  One  of  the  in- 
teresting features  that  was  brought  out 
is  that  all  of  the  main  shafts  in  Butte 
are  provided  with  the  "Lily"  safety 
hoist  control.  Discussions  of  the  paper 
were  participated  in  by  William  Kelly, 
C.  L.  Colburn,  Daniel  Harrington, 
Robert  Peele,  Charles  Locke,  Graham 
Bright,  B.  F.  Tillson,  and  Rudolf 
Kudlich. 

The  next  paper  read  was  by  R.  M. 
Raymond,  on  the  subject  "Safety  Prac- 
tice for  Hoisting  Ropes,"  which  in- 
cluded th'  results  obtained  from  a 
questionnaire,  sent  to  operators,  cover- 
ing the  class  of  rope  used,  specifica- 
tions, methods,  and  other  data.  The 
information    was   of  great   interest,   as 


were  the  recommendat  ions  made  for 
safety  practice  in  the  use  and  care  of 
hoisting   ropes. 

.lames  !•'.  Howe,  of  the  American 
Wire  Co.,  read  an  interesting 
paper  on  "The  Use  of  Wire  Rope  in 
Mining  Operations."  He  stated  that 
improvement  could  be  made  in  the 
manner  of  attaching  the  hoisting  rope 
age  or  skip,  and  classified  the 
various  methods  used. 

A  reliable  method  of  socketting 
recommends  the  use  of  zinc  (we 
strongly  suspect  American  Zinc  Insti- 
tute propaganda  here),  and  this  is  de- 
scribed in  Bulletin  No.  75,  U.  S.  Bureau 
of  Mines.  The  last  paper  of  this  session 
was  that  of  Rudolf  Kudlich,  which  de- 
tailed safety  devices  for  mine  shafts 
and  made  a  number  of  recommenda- 
tions regarding  safety  practice  in  this 
particular. 

Mine  Ventilation  Discussed 

The  second  session,  held  on  Tuesday 
morning,  was  presided  over  by  H.  F. 
Lunt,  as  was  the  Monday  session. 
Daniel  Harrington  gave  a  resume  of  his 
paper,  "Efficient  Ventilation  of  Metal 
Mines."  Among  the  many  interesting 
points  mentioned,  Mr.  Harrington 
stated  the  "Failure  to  transmit  fresh 
air  currents  to  working  faces  is  the 
most  noticeable  weakness  of  present- 
day  metal-mine  ventilation,  and  unfor- 
tunately this  fault  is  only  too  frequent 
even  where  there  is  an  abundance  of 
fresh  air  in  the  main  courses." 

Mr.  Daly  summarized  the  paper, 
"Ventilation  of  the  Butte  Mines  of  the 
Anaconda  Copper  Mining  Co.,"  which 
gave  a  resume  of  conditions  and  the 
methods  used  there.  J.  J.  Walsh,  mine 
inspector  of  the  Fourteenth  Anthracite 
District  in  Pennsylvania,  presented  a 
summary  of  his  paper,  "Coal  Mine 
Ventilation,"  and  pointed  out  a  number 
of  instances  of  uneconomical  practice  in 
coal  ventilation. 

The  safety  session  on  Wednesday 
morning  was  more  in  the  nature  of  a 
round-table  discussion.  Some  exception 
was  taken  to  the  statement  in  C.  A. 
Allen's  paper,  "An  Inventory  of  Results 
of  Accident  Prevention  in  Utah,"  that 
the  apprentice  system  be  enforced.  It 
was  the  general  opinion  of  those  present 
that  the  qualification  of  individuals, 
particularly  those  miners  who  had  had 
experience  elsewhere,  should  not  be  re- 
stricted. Discussion  of  the  paper  was 
participated  in  by  Messrs  Ryan,  Walsh, 
Tillson,  Charlton,  Lunt,  and  Harrington. 
C.  W.  Goodale  reviewed  the  paper  pre- 
pared by  himself  and  John  L.  Boardman 
on  the  "Bureau  of  Safety  of  the  Ana- 
conda Copper  Mining  Co."  The  paper 
'•'Electric  Signal  Installations  in  the 
Butte  Mines,"  by  C.  D.  Woodward,  was 
summarized    by   Mr.   Tillson. 

Petroleum  Sessions  Cover  Production 
and  Marketing 

The  symposium  on  Foreign  Oil  Pos- 
sibilities and  on  Petroleum  and  Gas 
proved  productive  of  much  interesting 
material.  These  sessions  began  on 
Tuesday   morning   and   continued,   with 


bhe  necessary  intermissions,  until  the 
close  of  the  meeting  on  Wednesday. 
The  addresses  on  the  first  day  were  con- 
lined  principally  to  reports  on  the  oil 
reserves  of  the  United  States  and  the 
Latin-American  countries.  Ralph  Ar- 
nold, who  acted  as  chairman  of  the 
meeting,  was  somewhat  pessimistic  as 
to  Mexico,  and  declared  that  no  wells 
of  importance  have  been  brought  in  in 
the  light-oil  belt  of  Mexico  during  the 
last  year.  The  industry  there,  he 
pointed  out,  was  struggling  with  the 
discouragements  of  high  taxation  and 
salt  water.  Other  geologists  seemed 
more  optimistic,  and  indicated  a  prob- 
able extension  of  producing  area  north 
of  Dos  Bocas  and  south  of  Tuxpam. 

The  address  of  V.  F.  Marsters  on  the 
oil  reserves  of  Peru  and  Ecuador  was 
delivered  on  Wednesday,  time  not  per- 
mitting on  the  preceding  day.  This 
was  followed  by  a  highly  interesting 
presentation  of  suggestions  for  stabiliz- 
ing the  oil  industry,  by  Henry  L. 
Doherty.  He  pointed  out  how  fluctuat- 
ing prices  were  injuring  the  oil  business 
and  showed  that  more  expensive  fuels 
were  often  used  because  marketing  con- 
ditions were  more  stable.  These  fluctu- 
ating prices,  he  said,  could  be  blamed 
chiefly  on  the  paucity  of  oil  stocks.  The 
market  has  not  been  regulated  to  stand 
the  shock  of  suddenly  increased  pro- 
duction from  new  fields.  Consumers 
usually  carry  smaller  supplies  of  oil 
than  of  any  other  raw  material.  Mr. 
Doherty  indicated  as  among  the  reme- 
dies of  present  conditions:  more  eco- 
nomical and  efficient  means  of  storing; 
more  favorable  legislation;  better 
methods  of  salesmanship;  and  the  ar- 
rangement for  credit  funds  to  provide 
for  the  storing  of  oil  in  requisite  quanti- 
ties. He  then  dwelt  on  the  advantages 
of  oil  in  certain  places  and  processes 
and  mentioned  open-hearth  steel  fur- 
naces as  offering  a  great  opportunity 
for  extending  the  use  of  petroleum. 

In  the  discussion  following  Mr. 
Doherty's  paper,  H.  F.  Bain  stated  that 
the  Government  had  not  done  much 
toward  stabilizing  the  oil  business  so 
far,  but  will  no  doubt  increase  its  activi- 
ties in  this  direction  in  the  future.  He 
mentioned  the  U.  S.  Navy  stocks  as 
having  a  stabilizing  influence. 

Frank  Fueille  read  extracts  from  a 
paper  prepared  as  a  supplement  to 
Bureau  of  Mines  Bulletin  206  "Petro- 
leum Laws  of  All  America."  There  is 
a  tendency  in  Latin-American  coun- 
tries, he  said,  to  adopt  the  Turkish 
system  of  legislation,  which  is  consid- 
ered a  retrogression.  Bolivia,  Ecuador, 
and  Peru  have  issued  comprehensive 
petroleum  laws  since  Bulletin  206  was 
issued,  and  the  essentials  of  these  were 
given.  Panama  is  also  soon  to  issue  a 
new  code.  The  development  of  petro- 
leum resources  in  Latin  American  will 
be  slow  until  the  laws  are  more  favor- 
able, in  the  opinion  of  Mr.  Feuille. 
Discussion  disclosed  the  fact  that  the 
Philippine  laws  are  more  drastic  and 
immoral  than  those  of  almost  any  other 
country  in  the  world,  though  it  was 
brought  out  as  a  redeeming  feature  that 
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oil    has   not    yet    been    produced    there, 
and  that   the  intending  develops) 
mto  the  country  with  his  eyes  open. 

Lester  EL  Woolsey  thou  told  what 
the  U.  S.  State  Department  could  and 
could  not  do  in  furthering  American 
interests  in  foreign  fields.  The  powers 
of  the  Secretary  of  State  are  somewhat 
limited,  but  his  good  offices  may  be 
taken  advantage  of  in  many  ways, 
nevertheless. 

Gi  bsts  Address  Industrial  Relations 
Group 

Robert  Linton  presided  at  the  Indus- 
trial Relations  Session  on  Tuesday  eve- 
ning. Dr.  George  F.  Kunz,  in  present- 
ing his  paper,  "Preservation  of  Natural 
Scenery  and  Attractiveness  of  Mining 
Camps,"  decried  the  useless  destruc- 
tion of  the  natural  beauty  of  some 
mining  camps  and  illustrated  his  lec- 
ture with  lantern  slides  showing  at- 
tractive natural  scenery  in  America 
and  abroad.  Mr.  Gottsberger  was  next 
asked  to  report  for  the  subcommittee 
on  Housing  and  Recreation  of  the  Com- 
mittee on  Industrial  Relations,  and 
urged  a  greater  interest  in  the  human 
side  of  industry.  Various  other  sub- 
committees reported — Dr.  Sayers,  of 
the  U.  S.  Bureau  of  Mines,  on  "Pre- 
vention of  Illness,"  T.  T.  Read  on 
"Mental  Factors  in  Industry,"  H.  F. 
Lunt  on  "Safety,"  and  Sidney  Rolle  on 
"Employment."  In  the  discussion 
which  ensued,  Dr.  Kunz  suggested  that 
the  mining  companies  devote  more 
attention  to  obtaining  suitable  ceme- 
teries for  their  employees  as  a  means 
for  holding  them  together.  Mr.  Gotts- 
berger said  that  where  this  had  been 
done  and  where  companies  attempted 
too  much  regulation  the  charge  was 
often  made  that  the  company  handled 
the  lives  of  the  miners  from  the  cradle 
to  the  grave. 

The  chairman  introduced  Mr.  Hicks, 
of  the  Standard  Oil  Company  of  New 
Jersey,  who  related  the  successful  ex- 
periences of  his  company  with  indus- 
trial representation.  Mr.  Elton,  in 
charge  of  rehabilitation  work  in  New 
York  State,  was  invited  to  talk  on  the 
rehabilitation  of  cripples  and  cited  ex- 
amples of  what  could  be  done  in  that 
direction. 

Non-Metallics  Standardization 
Urged 

There  was  considerable  discussion  of 
I  papers  presented  in  the  Non-Metallic 
t  Session,  Wednesday  morning,  presided 
over  by  Prof.  Heinrich  Ries.  R.  B.  La- 
doo  presented  W.  M.  Weigel's  paper, 
"The  Non-Metallic  Filler  Industry,"  and 
Oliver  Bowles  his  paper,  "Undesir- 
able Diversity  in  Non-Metallic  Mineral 
Products."  Dr.  G.  C.  Stone  remarked 
that  a  great  variety  of  non-metallic 
products  entered  into  tire  manufacture 
and  commented  on  the  reluctance  of 
manufacturers  to  give  information  con- 
cerning the  properties  given  to  the  tires 
by  the  use  of  various  non-metallics.  It 
was  generally  agreed  that  standardiza- 
tion was  greatly  needed  in  the  industry, 
and  that  it  would  work  to   the  advan- 


tage of  both  produi  ei 

Dr.     Stone     then    suggested     the    A.    S. 

for     T.     .M.     for     that     pui  i" 

said    that    sueeess    had    usually    attended 

efforts    to    bring    produi  i  i 
sumers  together  on  standards  i 

i      of     stand.. 

vas  also  broached.     W    I 
l'halcn    in    a    written    discussion    also 
suggested   the   standardization  of  ma- 
chinery   used    in    non-metallic    mineral 

On   Wednesday    afternoon    the  A.   I. 

M,     E.    held     a    joint     i ting     with     the 

Mining     and     Metallurgical     Society    of 
\  un  iua    on    a    subject    in    which    both 
i  •    have    taken    a    great    deal    of 
"Waste     in     the     Mining     In- 
dustry "     Owing  to  the  absence  of  Mr. 
Spurr    in    San    Francisco,    H.    F.    Bain 
ed    the    waste    involved    in    pre- 
liminary   investigation    of    mineral    de- 
posits.     Mr.    Bain    is    one    of    the    best 
extemporaneous  speakers  we  have  ever 
heard.      He    advocated    a    freer    inter 
change  of  reports  on  mining  properties, 
so  that  unnecessary  re-examinations  of 
prospects   would   be   discouraged. 

Economic  Discussions  in  Joint 
Session 

Pope  Yeatman  read  an  exhaustive 
paper  on  "Factors  in  Management  of 
Mining  Properties  Which  Lead  to  Loss 
and  Waste."  This  is  a  truly  admirable 
presentation  of  the  problem  which  it 
will  pay  all  mining  engineers  to  digest 
when  it  appears  in  printed  form,  when 
it  will  be  much  more  easy  to  assimilate 
than  it  was  when  read.  W.  R.  Ingalls 
read  a  paper  on  the  economic  side  of 
waste  in  the  mining  industries,  which 
provoked  some  discussion  from  repre- 
sentatives of  the  coal  industry.  Edwin 
Ludlow  followed  with  an  address  on 
"Waste  in  the  Coal-Mining  Industry," 
wherein  he  showed  that  conditions  are 
far  from  ideal  in  the  bituminous  field 
and  that  the  solution  lay  in  a  further 
limitation  of  the  number  of  producing 
properties,  so  that  those  which  are 
active  can  operate  on  more  nearly  full 
time.  Anthracite  production  is  more 
centralized  in  the  hands  of  large  pro- 
ducers who  have  carried  out  refinements 
having  for  their  object  increased  effi- 
ciency. 

The  work  of  the  Entertainment  Com- 
mittee, under  the  chairmanship  of 
Albert  C.  Ludlum,  received  a  high  mark 
of  approbation  for  the  excellent  staging 
of  the  smoker  on  Monday  night.  Amid 
a  woolly,  wild  Western,  pre-Volstead 
setting,  this  part  of  the  entertainment 
started  with  a  bang,  and  continued  to 
fill  in  a  most  enjoyable  evening.  Cer- 
tainly there  was  nothing  lacking  in 
variety.  Through  the  courtesy  of  the 
Westinghouse  Company  an  amplifier  had 
been  placed  in  the  room  and  the  neces- 
sary connections  made  so  that  members 
and  their  guests  "tapped  in"  on  various 
musical  and  other  features  that  were 
relayed  from  the  main  office  of  the 
company.  Several  communications  of 
direct  and  personal  interest  to  Institute 
members  were  also  received  from  South 
Africa,  Paris,  San  Francisco,  and  other 
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The    hand-painti  d 

i.    which    was    offered    by    the 

committee  foi    the  best    poet  ical   eflfoi  I . 

was    awarded    to    Lawrence    Addicks. 

Light   refreshments,  of  a  most  accepl 

able   order,   completed    I  hi 

On  Tuesday   evening,  before  a  large 

i.  arid 
[f  Oil,"  and  "Through  India  With  the 
Duke  of  Connaught,"  in  motion  pictures, 
were  presented.  Both  were  highly  in- 
teresting, the  latter  especially  so,  in- 
cluding glimpses  of  the  beautiful  Taj 
Mahal,  a  tiger  hunt,  and  native  life  in 
India,  as  well  as  technically  interesting 
exhibits  of  the  Tata  Iron  &  Steel  Works, 
and  the  crookedest  railway  in  the  world 
(Mount  Tamalpais  not  excepted?). 
After  the  picture  an  informal  dance  was 
held,  with  the  men  greatly  outnumber- 
ing the  ladies  and  in  that  respect  not 
unlike  dances  we  have  attended  in 
Western  mining  communities. 

Committee  Dinners  and  Luncheon 
A  number  of  committee  dinners  and 
luncheons  were  held  throughout  the 
sessions,  which  provided  excellent  op- 
portunity for  the  transaction  of  such 
business  as  could  not  be  conveniently 
carried  on  at  other  times.  We  are  much 
in  favor  of  such  procedure,  not  only  be- 
cause much  time  can  be  thereby  saved, 
but  the  gatherings  are  particularly  con- 
ducive to  good  fellowship  and  actual  ac- 
complishment. On  Monday,  dinners 
were  held  by  the  following:  Executive 
committee  and  past  officers  of  the  In- 
stitute of  Metals  Division,  at  the  Engi- 
neers' Club;  Petroleum  and  Gas  Com- 
mittee at  the  Harvard  Club,  and  the 
Industrial  Relations  Committee  also  at 
the  Harvard  Club.  Tuesday,  lunch  of 
Mining  and  Metals  Committee  at  the 
Engineers'  Club.  Wednesday,  lunch  of 
Iron  and  Steel  Committee  at  the  Engi- 
neers' Club.  Thursday,  dinner  of  Mill- 
ing Methods  Committee  at  the  Engi- 
neers' Club. 

Exceptional  Attendance  at 
Banquet  and  Ball 
There  were  over  six  hundred  mem- 
bers and  guests  in  attendance  at  the 
annual  banquet  on  Wednesday  evening 
at  the  Pennsylvania  Hotel.  This  at- 
tendance, we  were  told,  is  the  second 
largest  that  has  been  present  at  a 
similar  function  in  the  history  of  the 
Institute.  The  arrangements  were  well 
ordered  and  carried  out  by  the  Dinner 
Committee,  under  the  chairmanship  of 
Donald  M.  Liddell.  The  toastmaster's 
chair  was  ably  filled  by  George  Otis 
Smith,  who  explained  in  quite  a  satis- 
factory manner  just  exactly  why  he  had 
been  selected  for  that  honor.  He  intro- 
duced   Edward    Ludlow,    the    out-going 
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:.  and  Mr.  Ludlow,  providing  a 
.■lint     of     his 
:"  the  organization  during 
He  pointed  out  particu- 
larly the  expansion  in  the  formation  of 
•  ions  of  the  industry  and 
emphasized  the  necessity  of  keeping  up 
the   interest    of  individual   members   in 
their  own   sections  as   a   means  of  in- 
of  the  parent  body. 
Colonel   Arthur   S.   Pwight,  the  newly 
resident,  in  his  address,  pointed 
out  particularly  the  place  that  the  min- 
ing engineers  must  take  in  public  affairs. 
Following     Colonel     Dwight's     address, 
the   tables   were  removed   and   dancing 
began.     This   continued  until   an   early 
hour,   but    as    is   characteristic    of    the 
mining   engineer,    it    was    evident   that 
such  a  display  of  strenuousness  made 
but  little  difference,  for  the  attendance 
at  the  excursions   the  following  morn- 
ing suffered  no  discounting. 

Crucible  Steel  Excursion 

The  first  stop  of  the  excursion  train 
out  of  Jersey  City  on  Thursday  morn- 
ing was  made  at  Newark,  where  a  large 
number  took  advantage  of  the  oppor- 
tunity to  visit  the  Atha  works  of  the 
Crucible  Steel  Co.  at  Harrison.  The 
chief  points  of  interest  were  the  six-ton 
Heroult  electric  furnace,  from  which  a 
charge  of  Monel  metal  was  being  poured, 
and  the  wire  mill.  The  plant  as  a  whole 
is  only  working  about  25  per  cent  capac- 
ity, many  departments,  chiefly  those 
equipped  during  the  war  for  munition 
manufacture,  being  closed. 
Bavway   Refinery   of    Standard   Oil 

The  second  stop  was  made  at  the 
Bayway  plant  of  the  Standard  Oil  Co., 
and  here  a  well-arranged  schedule  en- 
abled the  visitors  to  cover  the  various 
departments.  The  party  was  divided 
into  five  groups,  and  each  was  taken  to 
one  of  the  departments  and  thence 
through  the  entire  plant.  Production  at 
this  refinery  consists  of  gasolene,  kero- 
sene, fuel  oil,  and  paraffine,  the  oils 
treated  consisting  mostly  of  Mexican 
and  some  of  the  Mid-Continent  oils. 
The  following  comprised  the  depart- 
ments visited:  Boiler  house,  crude  cok- 
ing house,  continuous  crude  house,  pres- 
sure stills,  crude  treating  house,  con- 
tinuous treating  plant,  steam  stills, 
steam  and  fire  stills,  and  paraffine  de- 
partment. 

Chrome  Excursion  Memorable 

About  125  people  visited  the  refinery 
of  the  U.  S.  Metals  Refinery  at  Chrome, 
N.  J.  Guides  were  provided  to  escort 
small  groups  through  the  entire  plant. 
It  was  evident  that  every  effort  had 
been  made  by  the  operating  officials 
to  make  the  various  processes  used  in 
the  plant  clear  to  inquiring  guests 
through  the  lavish  use  of  explanatory 
samples,  charts,  and  models — a  feature 
greatly  appreciated  by  the  ladies.  Each 
visitor  was  supplied  before  leaving  the 
plant  with  a  miniature  copper  ingot 
and  a  beautifully  prepared  booklet  con- 
taining views  of  the  refinery,  and 
all  brought  away  the  memory  of  un- 
excelled industry  hospitality. 
Following  the  assembling  of  the  three 


groups  on  the  train  and  the  completion 
of  the  journey  to  Perth  Amboy,  the 
visiters  were  entertained  at  lunch  by  the 
industries  of  that  city.  The  sight-see- 
ing of  the  morning  was  of  a  fairly 
strenuous  order,  and  previous  to  the 
arrival  of  the  entire  party  at  Perth 
\!nh<>\  some  doubts  had  been  expressed 
as  to  whether  sufficient  food  would  be 
available.  But  there  remained  no  ques- 
tion on  that  score,  for  a  meal  of  the 
most  substantial  order  was  served  at 
the  Y.  M.  C.  A.  by  a  committee  com- 
posed of  the  local  women.  At  the  con- 
clusion of  the  lunch  short  addresses 
were  given  by  A.  C.  Clark,  of  the  Rari- 
tan  Copper  Co.,  vice-president  of  the 
industrial  association  of  Perth  Amboy, 
and  President  Dwight  and  A.  R.  Ledoux, 
of  the  Institute. 

In  the  afternoon  visits  were  made  by 
various  groups  to  the  copper-fabricating 
plant  of  the  Standard  Underground 
Cable  Co.,  and  the  copper-refining  plant 
of  the  Raritan  Copper  Co.,  both  at  Perth 
Amboy,  and  the  roofing  plant  of  the 
Barber  Asphalt  Paving  Co.  and  the  re- 
fractory plant  of  Henry  Maurer  &  Son 
at  Maurer,  N.  J. 

For  the  Ladies 

A  separate  program  for  the  ladies 
had  been  prepared  by  a  committee  of 
which  Mrs.  A.  S.  Dwight  was  chair- 
man. Monday's  activities  included  con- 
ducted visits  to  several  points  of  inter- 
est, most  of  the  visitors  electing  to  go 
either  to  Tiffany's,  where  they  enjoyed 
the  sensation  of  toying  with  thousands 
of  dollars'  worth  of  Oriental  pearls,  or 
to  the  Hotel  Pennsylvania,  where  they 
marveled  at  the  magnitude,  order,  and 
cleanliness  of  the  household  arrange- 
ments. In  the  late  afternoon  Mr.  and 
Mrs.  Ludlow  entertained  at  a  reception 
at  the  new  Ambassador  Hotel,  which 
was  largely  attended,  even  some  of  the 
gentlemen  availing  themselves  of  the 
president's  hospitality.  That  London 
thriller,  "Bulldog  Drummond,"  at- 
tracted many  to  the  Knickerbocker 
Theater  in  the  evening. 

Tuesday  a  delightful  time  is  reported 
at  the  residence  of  Mrs.  George  D. 
Barron,  at  Rye,  N.  Y.,  where  a  luncheon 
was  served,  followed  by  cards.  In  the 
evening  moving  pictures  at  the  Insti- 
tute headquarters  were  followed  by  an 
informal  dance.  The  business  meet- 
ings of  the  Woman's  Auxiliary  were 
held  the  next  day.  In  the  afternoon 
Senator  Clark  held  a  reception  at  his 
galleries,  which  attracted  many  ladies 
and  gentlemen  and  proved  as  thoroughly 
enjoyable  as  it  has  in  former  years. 
The  dancing  at  the  Hotel  Pennsylvania 
in  the  evening,  following  the  banquet, 
provided  the  one  opportunity  to  appear 
in  evening  dress. 

The  ladies  were  well  represented  on 
the  special  excursions  to  industrial 
plants  on  Thursday,  and  many  pre- 
ferred the  sightseeing  in  the  afternoon 
even  to  the  allurements  of  tea  and  cards 
at  the  Raritan  Yacht  Club. 

The  convention  was  in  every  sense  an 
unqualified  success.  Professionally  and 
socially  it  conformed  to  previous  high 
standards. 


Oil  Drilling  Expensive  in 
Isolated  Fields 

To  Encourage  Development,  Government 

Requires  No  Royalty  on  Small-Scale 

Production    on    Alaskan 

Public  Lands 

The  cost  of  oil-drilling'  operations  in 
remote  and  isolated  fields  may  easily 
amount  to  ten  times  that  of  similar 
operations  in  favorably  situated  pro- 
ducing oil  fields  in  the  United  States, 
declared  A.  W.  Ambrose,  chief  petroleum 
techologist  of  the  U.  S.  Bureau  of 
Mines,  before  a  recent  gathering  of 
Pan-American  diplomats  in  Washington. 
It  is  probable  that  the  first  well  drilled 
by  one  of  the  prominent  producing 
companies  in  Colombia  cost  not  less  than 
$500,000,  said  Mr.  Ambrose,  whereas 
the  average  well  drilled  to  the  same 
depth  in  a  proven  field  in  the  Mid- 
Continent  district  of  the  United  States 
would  not  cost  $50,000. 

This  factor  of  excessive  cost  of  pro- 
duction should  be  taken  into  account  in 
the  consideration  of  policies  designed 
to  encourage  the  development  of  an  oil 
industry  in  regions  or  countries  where 
the  petroleum  resources  have  not  yet 
been  exploited,  Mr.  Ambrose  declared 
further.  The  Government  has  recognized 
this  fact  in  trying  to  encourage  develop- 
ment of  the  remote  oil  possibilities  of 
Alaska.  For  example,  the  royalties  are 
much  higher  on  oil  produced  on  the 
public  lands  in  the  oil  fields  of  the 
United  States,  where  there  are  good 
railroad  facilities,  and  where  a  net- 
work of  pipe  lines  gives  a  ready  outlet 
to  the  refineries,  than  in  Alaska,  where 
railroads  are  scarce  and  no  pipe  lines 
or  refineries  exist. 

For  the  first  five  years  the  Govern- 
ment does  not  charge  any  royalty  un- 
less the  wells  on  each  tract  in  the 
public  lands  of  Alaska  average  100 
bbl.  per  day  per  well  or  mo^e.  Should 
the  average  production  be  greater  than 
this,  the  Government  exacts  a 
royalty  of  only  5  per  cent.  During  the 
second  five  years  of  operation  the 
Government  charges  a  royalty  of  5  per 
cent  on  all  the  oil  produced,  and. during 
the  succeeding  ten  years  a  royalty  of 
10  per  cent,  which  is  the  maximum  that 
an  operator  ever  has  to  pay.  Other 
lenient  features  have  been  provided  to 
encourage  oil  development;  for  instance, 
during  the  first  five  years  no  rental  is 
charged.  It  is  interesting  but  discon- 
certing to  note  that  despite  these  at- 
tractive features  little  if  any  drilling 
will  be  done  in  Alaska  during  1922. 

Much  prospectively  valuable  oil  land 
in  the  Latin-American  countries  is  at 
present  almost  inaccessible  because 
transportation  of  the  needed  tons  of 
drilling  and  camp  equipment  and  other 
supplies  is  practically  impossible.  The 
expense  of  building  roads  to  overcome 
this  difficulty  is  a  considerable  factor 
in  the  high  cost  of  oil  production  in 
the  tropics.  The  establishment  of  the 
absolutely  essential  sanitation  is  gen- 
erally another  expensive  proposition. 
Furthermore,  the  establishment  of  fully 
equipped  machine  shops  and  forges  is 
necessarv  in  an  adventure  of  this  kind. 
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High  salaries  must  usually  be  paid  to 
workers  as  compensation  for  unfavor 
able  living  conditions  in  such  localities. 
The  matter  of  pipe-line  transportation 
to  ports  is  also  a  serious  cost  factor. 
In  general,  Mr.  Ambrose  declared,  the 
success  of  an  enterprise  in  a  remote 
and  unexplored  territory  will  depend 
primarily  upon  the  strength  of  the 
organization  attempting  the  develop- 
ment, and  on  the  skill  and  knowledge 
of  its  responsible  members.  For  that 
reason  only  the  strongest  established 
companies  are  in  a  position  to  interest 
themselves  in  exploiting  areas  partic- 
ularly remote.  This  is  readily  appre- 
ciated when  it  is  considered  that  in 
this  type  of  work  the  area  is  far 
removed  from  the  manufacturing  cen- 
ters and  consequently  from  the  centers 
of  oil-well  supply  manufacturers;  also 
if  oil  is  found,  it  must  be  transported 
and  marketed,  all  of  which  requires 
much  capital. 


the  ziiu'  mining  operations  of  I  hi 
pany    al     Baxter    Springs,    Can.,    and 
Picher,  Okla. 

F.  J.  Kat/.  who  has  been  in  ch 
mineral  statistics  for  tin-  Bureau  of  the 
Census  during  the  time  that  the  1920 
returns  were  coming  in,  I 
thai  wink  and  will  resume  his  duties 
with  the  I'.  S.  Geological  Survey.  Hi 
specializes  in  work  on  abrasives  and  on 
metallic 


SOCIETY    MEETINGS 
ANNOUNCED 


MEN  YOU  SHOULD 
KNOW  ABOUT 


Rush  T.  Sill,  mining  engineer,  of  Los 
Angeles,  recently  examined  property 
near  Randsburg,  Cal. 

J.  K.  Turner,  mining  engineer,  of 
Goldfield,  Nev.,  is  in  Oatman,  Ariz.,  on 
professional  business. 

W.  J.  Loring  left  San  Francisco  re- 
cently on  a  business  trip  to  Boston,  New 
York,  and  Washington. 

George  Gray  has  resigned  his  peti- 
tion as  manager  of  the  Canadian  Asso- 
ciation Goldfields  of  Larder  Lake. 

Robert  F.  McElvenny,  manager  of  the 
American  Smelting  &  Refining  plant  at 
Omaha,  was  a  visitor  in  Colorado  re- 
cently. 

Henry  C.  Carr,  who  has  been  investi- 
gating mineral  deposits  in  Brazil  during 
the  last  six  months,  has  returned  to 
New  York. 

Luther  W.  Lennox  is  mill  superintend- 
ent of  the  Veta  Grande  unit  of  the 
American  Smelting  &  Refining  Co.,  at 
Parral,  Chihuahua,  Mexico. 

W.  H.  Blackburn,  general  manager  of 
the  Tonopah  Mining  Co.,  has  returned 
to  Tonopah  from  a  business  trip  to  the 
Mother  Lode  district  in  California. 

James  F.  McCarthy,  of  Wallace, 
Idaho,  president  and  manager  of  the 
Hecla  Mining  Co.,  is  in  Milwaukee  at- 
tending a  meeting  of  the  directors  of 
the  company. 

\N  alter  S.  Weeks  will  discuss  mine 
ventilation  at  the  meeting  of  the  San 
Francisco  Section  of  the  American  In- 
stitute of  Mining  and  Metallurgical 
Engineers  on  March  14. 

Frederic  Keffer,  formerly  manager 
of  the  Canada  Copper  Co.'s  Boundary, 
B.  C,  operations,  is  recovering  at  his 
home  in  Spokane  from  an  operation 
performed  during  February. 

Frederick  Burbidge,  of  Wallace. 
Idaho,  general  manager  of  the  Federal 
Mining   &    Smelting   Co.,  is   inspecting 


F.  J.  KATZ 

H.  A.  Megraw  has  resigned  as  engi- 
neer for  the  Kennedy-Van  Saun  Manu- 
facturing &  Engineering  Corporation, 
of  Xew  York,  to  become  vice-president 
and  treasurer  of  the  Crown  Oil  &  Wax- 
Co.,  of  Baltimore,  Md. 

Lieutenant  Colonel  John  G.  Barry, 
formerly  of  the  geological  department, 
Massachusetts  Institute  of  Technology, 
and  now  mining  geologist  and  engineer 
of  El  Paso.  Tex.,  recently  returned  after 
completing  an  extensive  geological  study 
in  the  region  of  Parral,  Chihuahua, 
Mexico. 

E.  J.  Donohue  has  resigned  the  posi- 
tion of  general  manager  of  the  Bri- 
tannia Mining  &  Smelting  Co.,  after 
having  been  with  the  company  for 
about  nine  years.  Having  entered  the 
service  of  this  company  in  the  early 
years  of  its  enterprise  on  Howe  Sound, 
B.  C,  he  has  been  closely  identified 
with  its  development  and  expansion. 
Mr.  Donohue  feels  that  his  health  de- 
mands a  prolonged  rest,  and  so  has 
asked  to  be  relieved  of  the  responsi- 
bilities of  his  office. 

Mining  and  metallurgical  engineers 
visiting  Xew  York  City  last  week  in- 
cluded: W.  B.  Plank.  Easton,  Pa.;  Her- 
bert W.  Smith,  Washington,  D.  C;  Paul 
R.  Cook.  Bulgaria;  C.  F.  Jackson.  Cleve- 
land; Harrison  Souder,  Cornwall,  Pa.; 
W.  R.  Chedsey,  State  College,  Pa.;  Rich- 
ard R.  Smith,  Bolivia;  R.  R.  Wilson, 
Victoria.  B.  C;  and  Francis  Nicholson, 
Charlotte  Court  House,  Va. 


The  Vssociation  Alumni  of  the  School 
■  s  at  Liege,  Belgium,  will  cele- 
iieir  seventy-fifth  anniversary  by 
an  international  scientific  congress  to 
which  are  invited  the  engineers  of  Bel- 
gium and  the  allied  countries.  The  con- 
gress will  consist  of  seven  sections, 
mines,  metallurgy,  mechanics,  elec- 
tricity, chemical  industries,  civil  engi- 
neers, and  geologists.  In  the  course 
of  the  session  of  the  congress,  papers 
will  be  presented  which  will  be  pub- 
lished by  the  Revue  Universelle  des 
Mines.  Further  information  may  be 
had  by  addressing,  O.  Lepersonne,  Sec- 
retaire General,  de  l'A.  I.  Lg.,  16,  Quai 
des  Etats-Unis,  a   Lie,  Belgium. 


George  P.  Harrington  died  recently 
in  Los  Angeles  at  the  age  of  seventy- 
fcur.  He  was  for  years  engaged  in 
mining  in  the  Crown  King  district  of 
Arizona. 

J.  A.  Bauer,  who  went  to  Arizona  in 
the  early  days  of  Tombstone,  and  who 
was  later  connected  with  the  manage- 
ment of  the  Hill  Top  mine,  in  south- 
eastern Arizona,  died  recently  from 
heart  disease  in  a  Douglas  hotel. 

Schuyler  Lawrence,  for  many  years  a 
resident  of  Chihuahua,  Mexico,  died 
Jan.  9  at  Mysox,  Pa.  Mr.  Lawrence 
was  interested  in  a  number  of  mining 
properties  near  Santa  Eulalia.  He  was 
a  member  of  the  A.I.M.E.  and  the 
A.S.M.E. 

Frederick  Corkill  died  in  Oakland, 
Cal.,  on  Feb.  13  at  the  age  of  sixty-five. 
He  was  at  one  time  foreman  of  the 
Northern  Belle  mine,  at  Candelaria,  was 
later  superintendent  of  the  West  End 
mine,  at  Tonopah,  and  in  recent  years 
has  been  in  the  employ  of  "Borax"  (F. 
M.)  Smith  as  field  and  consulting  engi- 
neer. 

George  Robert  Smith,  member  of  the 
Legislative  Council  of  Quebec,  died  at 
Thetford  Mines.  Quebec,  on  Feb.  20  at 
the  age  of  sixty-two  years.  Mr.  Smith 
was  born  at  Newark,  N.  J.,  and  went  to 
Canada  to  engage  in  the  mining  indus- 
try. He  became  interested  in  the  de- 
velopment of  the  asbestos  deposits  of 
Quebec,  and  was  president  and  general 
manager  of  Bell's  Asbestos  Co.,  Thet- 
ford mines,  and  vice-president  and  gen- 
eral manager  of  the  Asbestos  Manufac- 
turing Co.,  of  Montreal.  Mr.  Smith 
was  one  of  the  founders  of  the  Cana- 
dian Mining  and  Metallurgical  Insti- 
tute, of  which  he  was  president  for  some 
time.  He  took  an  active  part  in  public 
affairs,  and  in  1911  was  appointed  a 
member  of  the  Provincial  Legislative 
Council. 
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Leading  Events 


Patents  for  treating  copper  ore  so  as  to  recover  the 
r  in  oxidized  minerals,  either  alone  or  in  the  pres- 
ence of  sulphide  copper,  have  been  awarded  to  Milton  F. 
r,  following  litigation. 
The  American  Smelting  &  Refining  Co.  has  deferred 
its  annual  meeting  from  April  until  June. 

Phelps  Dodge  copper  is  to  be  refined  at  the  A.  S.  & 
R.  l/o.'s  Perth  Amboy  refinery  beginning  next  fall,  in- 


stead of  at  the  Nichols  Copper  Co.'s  Laurel  Hill  plant, 
as  in  the  past. 

Rumors  that  the  Rio  Tinto  Co.,  Ltd.,  may  pass  its  next 
dividend  also,  as  it  did  its  last,  are  in  circulation  abroad. 

The  outcome  of  the  British  America  Nickel  Cor- 
poration's enterprise  is  linked  with  a  bank  failure  in 
Norway  in  the  Norwegian  press,  according  to  foreign 
correspondence. 


Copper  Ore  Treatment  Patents 

Awarded  to  Webster 

Process    Seeks    To    Recover    Metal    in 

Oxidized     Minerals     in     Presence     of 

Sulphides — Assigned   to   Merrill  Co. 

A  recent  decision  of  the  Court  of 
Appeals  of  the  District  of  Columbia 
to  Milton  F.  Webster  patents 
in  what  promises  to  be  an  important 
ore-treatment  process.  The  process  has 
for  its  purpose  the  recovery  of  the 
copper  in  oxidized  copper  minerals, 
either  alone  or  in  the  presence  of  sul- 
phiile  copper  minerals.  A  dilute  solu- 
tion of  sulphuric  acid  is  first  used  to 
•  the  copper  present  in  oxidized 
form  in  a  finely  ground  pulp.  Finely 
divided  iron  is  then  added  and  the 
copper  is  precipitated  in  the  pulp. 
The  metallic  copper  and  the  sulphides 
are  then  recovered  by  subjecting  the 
pulp  to  flotation.  The  steps  in  them- 
selves are  not  novel,  but  the  combining 
of  them  and  the  precipitation  of  the 
copper  in  the  pulp  are  original  and 
lead  to  important  results  in  the  treat- 
ment of  a  type  of  copper  ore  which 
-,ven  considerable  trouble  to 
metallic 

Milton  F.  Webster  worked  on  leach- 
ing oxidized  copper  ores  at  Butte,  Mont., 
and.  owing  to  difficulties  in  the  sepa- 
ration of  the  acid  copper  solution  from 
the  pulp,  evolved  the  idea  of  precipitat- 
ing the  dissolved  copper  in  the  pulp  as 
metallic  copper,  when  the  separation 
would  be  easily  accomplished.  Later, 
some  experimental  work  was  done  at 
the  East  Butte  Copper  Mining  Co.'s 
plant,  with  encouraging  result-. 

Mr.  Webster  attempted  to  interest 
different  people  in  the  process,  but 
without  success  until  Charles  W.  Mer- 
rill realized  it-  possibilities.  It  being 
I  t  otl  had  filed  application 

for  the  process,  interference  proceed- 
ing- in  the  Patent  Office  were  begun  and 
the  ensuing  litigation  was  carried  to  a 
•ful  conclusion.  The  process  has 
been  assigned  to  the  Merrill  Co.,  of 
San  Francisco,  for  commercial  ex- 
ploitation. 


Australia  To  Continue  Control 
of  Base  Metals 


Melbourne,  Feb.  23 — With  a  view  to 
frustrating-  any  possible  attempt  on  the 
part  of  Germany  to  regain  control  of 
the  Australian  base-metals  industry,  the 
federal  government  has  renewed  the 
war-time  restriction  on  the  exportation 
of  certain  minerals  and  on  the  export 
of  gold  in  specie  or  bullion  without  the 
consent  of  the  federal  treasurer. 


Phelps  Dodge  Copper  Refining 
To  Be  Done  at  Perth  Amboy 

Copper  produced  by  the  Phelps 
Dodge  Corporation  will  be  refined  by 
the  American  Smelting  &  Refining  Co., 
beginning  this  year,  instead  of  at  the 
Laurel  Hill  refinery  of  the  Nichols 
Copper  Co.  as  in  many  years  past.  A 
contract  consummating  the  arrange- 
ment has  been  signed  by  the  two  com- 
panies. The  metal  will  be  handled  at 
the  Perth  Amboy  plant  of  the  American 
Smelting  &  Refining  Co.,  in  New 
Jersey.  A  clause  in  the  contract  will 
permit  the  Phelps  Dodge  company  to 
his  plant,  if  it  desires  to  do  so. 
The  refinery  has  been  closed  down  for 
over  a   year. 


New  Seneca  Board  Slated 

At  the  annual  meeting  of  the  Seneca 
Copper  Corporation  to  be  held  March  8, 
a  new  board  of  directors  composed  of 
Mowing  will  be  elected:  W.  F. 
Bartholomew,  of  Boston;  R.  N.  Atwater, 
Jr.,  J.  Parke  Channing,  Thomas  F.  Cole, 
Joseph  Deering,  W.  B.  Anderson,  Rob- 
ert Linton,  and  Walter  Lewisohn,  all  of 
New  York,  and  George  A.  Tomlinson,  of 
Cleveland,  Ohio. 

Frederick  Lewisohn,  Hamilton  Fish, 
and  E.  C.  Westervelt  will  retire  as  di- 
rectors. Their  successors  will  be  R.  M. 
Atwater,  Jr.,  of  Ladenburg,  Thalmann  & 
Co.;  Robert  Linton,  president  of  North 
Butte  Mining  Co.,  and  George  A.  Tom- 
linson. There  will  be  no  contest  over 
the  election,  it  is  said. 


American  Smelting  &  Refining  Co. 
Postpones  Annual  Meeting 

Stockholders'    Investigation    Comm'ttee 

Defers    Report — Draws    Fire 

of  Karl  Eilers 

The  board  of  directors  of  the  Ameri- 
can Smelting  &  Refining  Co.  has  by 
amendment  of  the  bylaws  postponed  the 
date  for  the  holding  of  the  annual 
election  of  directors  from  April  4  to 
June  27.  This  action  has  been  taken 
with  the  assent  of  the  stockholders' 
committee  of  investigation. 

The  committee  has  advised  the  stock- 
holders that  its  work  of  investigation 
has1  practically  been  completed.  "The 
committee,"  it  states,  "is  under  obliga- 
tion to  submit  its  findings  to,  and  de- 
sires to  secure  the  criticism  and  sug- 
gestion of,  Senator  Root,  and  as  the 
Senator,  because  of  duties  in  Washing- 
ton, has  been  unable  at  this  time  to 
give  the  matter  consideration,  the  com- 
mittee will  be  unable  to  make  its  report 
to  stockholders  until  later,  but  expects 
to  have  its  report  sent  to  stockholders 
so  that  they  may  have  the  benefit  of 
a  statement  of  facts  founded  upon  the 
work  of  investigation  in  ample  time  for 
their  consideration  before  the  annual 
meeting." 

Karl  Eilers,  who  was  active  in  op- 
posing the  Guggenheim  management  a 
year  ago,  commented  on  the  announce- 
ment of  the  postponement  as  follows: 
"It  is  particularly  significant  that 
the  meeting  should  be  postponed  in 
order  to  afford  an  opportunity  to  sub- 
mit the  proposed  report  of  the  stock- 
holders' committee  to  Senator  Root, 
who  is  of  counsel  for  the  Messrs. 
Guggenheim  and  who  also  has  been 
retained  in  this  matter  by  the  smelting 
company.  It  would  be  interesting  to 
know  just  what  are  the  findings  of  the 
committee  which  require  the  comments 
and  explanation  of  Senator  Root,  the 
counsel  for  the  Messrs.  Guggenheim, 
before  being  permitted  by  the  company 
to  be  seen  by  their  stockholders."  Mr. 
Eilers  is  one  of  the  chief  individual 
stockholders   of  the  company. 
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News  From  Washington 


By    PAUL  WOOTON 
Special  Correspondent 


Seek  To  Prevent  Waste  of 
Oil  and  Gas 

Appropriation  Asked  To  Permit  Investi- 
gation by   Bureau   of    .Mines — Gov- 
ernment  Aid   Favored   by   Bain 

Representative  Jacoway,  of  Arkansas. 
recently  appeared  before  the  House 
Appropriations  Committee  in  behalf  of 
an  appropriation  of  $15,000  for  investi- 
gations by  the  Bureau  of  Mines  to 
prevent  waste  in  drilling  and  producing 
oil  and  natural  gas  in  that  state.  He 
said  there  were  110  wells  in  the  El 
Dorado  field  producing  40,000  bbl. 
daily,  but  that  there  was  trouble  with 
water  getting  into  the  wells.  Repre- 
sentatives Cramton,  of  Michigan,  and 
French,  of  Idaho,  suggested  that  the 
state  conduct  the  work  or  that  private 
interests  contribute.  Mr.  Jacoway  said 
that  if  the  matter  were  left  to  private 
interests  or  to  the  state,  much  of  the 
oil  resources  would  be  wasted. 

Director  Bain,  of  the  Bureau  of  Mines, 
favors  Government  assistance  for  the 
reason  that  new  wells  will  probably 
be  discovered  in  Arkansas,  which  may 
involve  new  problems.  Demonstra- 
tions by  Government  specialists  would 
be  helpful,  he  said.  He  referred 
to  numerous  co-operative  agreements 
under  which  private  interests  furnished 
funds  for  work  and  opposed  a  sugges- 
tion of  Representative  French  that  all 
Government  work  be  based  on  financial 
assistance  from  outsiders,  as  sometimes 
outsiders  would  not  request  it  and  it 
frequently  is  necessary  for  the  Gov- 
ernment to  do  work  on  private  lands, 
particularly  those  adjoining  Govern- 
ment wells. 

As  to  co-operative  agreements, 
Director  Bain  referred  to  the  fact  that 
oil  companies  in  Wyoming  had  con- 
tributed $47,000;  Oklahoma  had  con- 
tributed $37,500  for  oil  and  gas  work; 
Colorado  $14,000  and  Utah  $3,000  for 
oil-shale  work;  the  Shipping  Board 
$1,800  for  fuel-oil  analysis;  the  Mid- 
continent  Oil  &  Gas  Association  $1,000 
for  gas-burner  investigations,  and  the 
Navy  $15,000  for  supervision  of  opera- 
tions on  naval  reserves.  He  pointed  out 
that  persons  developing  oil  usually 
lack  engineering  experience.  Mr.  Bain 
said  that  oil  producers  individually  are 
not  always  in  full  sympathy  with  the 
conservation  program  of  the  Bureau. 

The  Bureau  is  more  concerned,  he 
said,  in  computing  back  oil  royalties 
and  supervising  drilling  operations  in 
known  pools  under  the  leasing  law 
than  in  checking  up  oil  operators  to 
determine  if  they  are  drilling  in  the 
time  required  by  law.  He  said  that  the 
Navy  is  working  on  a  plan  to  store 
above  ground  a  large  quantity  of  fuel 
oil  obtained  from  naval  reserves. 


War  Mineral  Relief  Claim 
Recommended 
One  award  waa  recommended  by  the 
War  Minerals  Relief  Commission  dur- 
ing the  week  ended  Feb.  25.  It  was 
in  the  case  of  Howard  M.  Maple,  of 
El  Paso,  Tex.  The  commissioner  recom- 
mends the  payment  of  $7,565.  The 
amount  claimed  was  $12,065.  The 
mineral  involved  in  the  claim  is  man- 
ganese. 

Ore  Carrying  Corporation 
a  Common  Carrier 

The  Interstate  Commerce  Commission 
has  ruled  that  the  Ore  Carrying  Cor- 
poration of  New  York  is  a  common 
carrier  subject  to  the  Interstate  Com- 
merce Act  and  that  it  may  lawfully 
receive  divisions  of  joint  interstate 
rates  from  its  trunk-line  connections. 

The  entire  capital  of  the  Ore  Carry- 
ing Corporation  is  owned  by  Witherbee, 
Sherman  &  Co.,  a  corporation  engaged 
in  mining  and  selling  of  iron  ore,  pig 
iron,  phosphates,  and  other  materials. 
It  transports  property  by  water,  it  is 
shown  in  the  statement  to  the  Inter- 
state Commerce  Commission,  between 
points  in  the  State  of  New  York  and 
points  in  New  Jersey  from  New  York 
Harbor  to  various  points  on  Lake 
Champlain. 


Government's  Silver  Purchases 
94,351,628  Oz. 

Purchases  of  silver  by  the  Bureau  of 
the  Mint  during  the  week  ended  Feb.  25 
amounted  to  165,000  fine  ounces.  This 
brings  the  total  purchases  under  the 
Pittman  Act  to  94,351,628  fine  ounces. 
The  total  amount  of  silver  that  is  to  be 
purchased  under  the  terms  of  the  Pitt- 
man  Act  is  208,000,000  oz. 


Mexico's  Precious-Metal  Output 
Decreases  Slightly 

Production  of  silver  in  Mexico  in  1921, 
as  given  by  the  Ministry  of  Industry, 
Commerce  and  Labor,  was  2,005.143 
kg.  Gold  production  was  21,275  kg. 
This  is  only  slightly  less  than  the  pro- 
duction in  1920.  wThen  the  country  pro- 
duced 2,068,938  kg.  of  silver  and  22,864 
kg.  of  gold. 

The  minister  in  charge  of  the  depart- 
ment, in  giving  out  the  preliminary 
figures  for  1921,  said  the  country  had 
reason  to  be  proud  of  the  1921  record, 
which  almost  equaled  that  of  the  boom 
year  of  1920.  Simultaneously  with  the 
announcement  of  the  annual  figures,  the 
production  figures  for  December,  1921, 
also  were  given.  During  that  month 
silver  production  was  211,286  kg.  and 
gold  production  1,952  kg. 


Free  List   for  Zinc  Approved 
by  Some  in  Washington 

Ills  of   lnduslrv    Too   Deep   To    Be  '  iin-d 

by   Tarifr.    Il    K    H.  Id    by 

Certain  Specialists 

The   re]  .-inn  of  the  Senate 

Finance  Committee  to  put  zinc  on  the 
free  list  meets  the  approval  of  some 
of  the  metal-mining  specialists  in  Wash- 
ington. They  believe  the  refusal  of  the 
committee  to  adopt  the  high  rate  of 
duty  urged  upon  them  will  do  more 
than  will  any  other  one  thing  to  alter 
the  character  of  the  zinc  industry  from 
one  satisfied  to  be  self-contained  to 
one,  comparable  to  the  copper  industry, 
based  on  exports.  They  point  out  that 
copper  formerly  was  on  the  dutiable 
list,  and  that  it  took  strenuous  efforts 
on  the  part  of  the  industry  to  get  it 
on  the  free  list  so  that  it  could  not 
be  accused  of  hiding  behind  a  tariff 
barrier  and  so  that  the  access  of  its 
product  to  foreign  markets  might  be 
facilitated.  The  ills  of  the  zinc  indus- 
try are  too  deep  to  be  met  by  a  tariff, 
they  further  maintain. 


Nitrates  7  Per  Cent  of  Panama 
Tonnage 

Of  the  435,943  tons  of  freight  which 
passed  through  the  Panama  Canal  dur- 
ing December  en  route  from  the  Pacific 
to  the  Atlantic,  59,957  tons  consisted 
of  nitrates.  Shipments  of  crude  oil 
totaled  4,723  tons  for  the  month;  ores, 
9,805  tons;  metals,  10,959;  and  phos- 
phates, 8,900.  The  total  tonnage  mov- 
ing from  the  Atlantic  to  the  Pacific 
during  December  was  517,110  tons. 
The  tonnage  of  crude  oil  was  48,272 
tons;  coal  and  coke,  46,462  tons;  metals, 
22,007;   and   sulphur,  4,000  tons. 


Regret  Loss  of  Non-Metallics 
Appropriation 

Though  the  Bureau  of  Mines  fared 
better  than  did  most  bureaus  at  the 
hands  of  the  Appropriations  Commit- 
tees, the  loss  of  the  $35,000  intended 
for  the  continuance  of  the  work  on 
non-metallic  minerals  is  particularly  re- 
gretted. A  large  amount  of  work  had 
been  done  in  the  one  year  that  this 
appropriation  was  available. 


Patent  Office  Relief  Bill  Signed 

The  President  signed  the  Patent  Office 
Relief  Bill  on  Feb.  18.  As  the  bill  car- 
ries only  the  authorization  for  the  ap- 
propriation, the  reorganization  and  in- 
stallation of  additional  personnel  must 
await  the  actual  granting  of  the  money. 
It  is  probable,  however,  that  the  appro- 
priation can  be  carried  in  a  forthcom- 
ing deficiency  bill. 
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London  Letter 

Aid     for     DoU-oath     Tin     Mine     Sought 

Under    Trade    Facilities    Act — 

Kio  Tinto   Maj    Pass 

Dividend  Again 

By  \V.  A.  DOHAM 

London.  Feb.  4 — Cornish  mines  die 
hard.  They  have  their  difficulties,  both 
in  the  way  of  mining  and  of  raising 
additional  capital,  but  hope  evidently 
springs  eternal  in  the  breasts  of  the 
Cornish  mining  engineers.  It  was 
thought  some  time  ago  that  the  mis- 
fortunes of  the  Dolcoath  were  almost 
too  great  to  be  overcome.  But  no. 
Attempts  are  being  made  to  give  this 
grand  old  property  another  chance.  It 
is  in  a  worse  way  financially  than  tech- 
nically, and  it  is  the  former  aspect  that 
is   under  consideration. 

At  the  present  price  of  the  metal  no 
one  will  subscribe  capital  for  a  Cornish 
tin-mining  company.  It  is  felt,  how- 
ever, that  prices  will  not  always  re- 
main at  their  present  level,  and  that 
some  effort  should  be  made  to  relieve 
the  distress  among  the  workers  in  the 
Duchy.  The  directors  of  the  Dolcoath, 
therefore,  are  endeavoring  to  gain  some 
benefit  under  the  Trade  Facilities  Act 
of  November  last.  According  to  the 
provisions  of  this  act,  the  Treasury 
may  guarantee  loans  and  interest,  and 
application  has  been  made  for  the  guar- 
antee of  a  capital  sum  and  interest 
thereon  sufficient  to  carry  out  a  modi- 
fied scheme  of  development  of  the 
northern  areas  of  the  property.  If  the 
money  can  be  obtained,  a  new  shaft 
will  be  sunk  between  the  North  and 
South  Roskears,  and  the  South  Roskear 
mine  will  be  unwatered.  Until  the  re- 
ceipt of  the  Treasury  reply,  nothing  can 
be  done,  but  it  is  hoped  the  company 
will  come  within  the  scope  of  the  act. 
Rumor  is  not  always  to  be  trusted,  be- 
cause it  is  so  frequently  set  in  motion 
for  interested  purposes.  Nevertheless, 
a  story  concerning  the  Rio  Tinto  has 
got  into  circulation,  and,  being  so  far 
uncontradicted,  is  worth  mentioning.  It 
is  said  that  the  price  of  sulphur  has 
fallen  heavily  on  account  of  the  keen 
competition  of  Norwegian  companies, 
and  that,  as  a  result,  the  company  may 
again  have  to  pass  the  dividend,  and, 
further,  it  may  be  under  the  necessity 
of  making  an  issue  of  debentures.  The 
Rio  Tinto  has  had  such  a  remarkable 
history  that  this  turn  in  its  affairs,  if 
correct,  is  most  unfortunate.  The 
French  public  are  the  principal  holders 
of  the  shares. 

A.  Agnew  has  been  appointed  a 
director  of  the  Consolidated  Gold  Fields 
of  South  Africa  and  of  the  New  Con- 
solidated Gold  Fields,  in  the  place  of 
Major  Sapte.  Mr.  Agnew  has  an  estab- 
lished reputation,  and  in  appointing  him 
to  pay  special  attention  to  the  technical 
side   of   the   Gold   Fields   business   the 


directors  have  made  a  good  move,  and 
one  that  will  ho  unquestionably  popu- 
lar. The  opinion  has  been  expressed 
by  various  shareholders  that  new  blood 
was  required  in  the  management. 

While  indications  are  not  wanting 
that  the  strike  of  white  miners  on  the 
Rand  is  coming  to  an  end,  the  evils  re- 
sulting from  the  cessation  of  operations 
are  already  beginning  to  make  them- 
selves  apparent.  The  New  Goch  and 
the  Roodepoort  United  have  already 
closed  down,  never  to  reopen,  and  now 
an  announcement  is  made  that  the  ex- 
istence of  the  Luipaards  Vlei  is  jeop- 
ardized. The  company  has  been  living 
from  hand  to  mouth  for  some  time, 
and  the  expense  of  keeping  the  mine 
free  from  water  during  the  cessation 
of  operations  would  have  exhausted  the 
limited  resources  of  the  company.  As 
a  result,  the  mine  is  being  closed  down. 
Presumably,  the  company  will  not  go 
entirely  out  of  existence,  for  one  part  of 
the  property  on  which  the  East  Battery 
Reef  has  been  worked,  and  on  which 
expenses  would  be  relatively  low,  may 
be  reopened.  No  hope  is  held  out,  how- 
ever, of  anything  in  the  nature  of  sub- 
stantial profits  accruing  from  the  work- 
ing of  this  area. 


Object  to  Changing  Mount 
Massive's  Name 

A  special  meeting  of  the  Leadville, 
Col.,  Chamber  of  Commerce  has  been 
held  to  protest  against  the  action  of 
the  U.  S.  Geographic  Board  in  desig- 
nating the  highest  point  of  Mount 
Massive  as  "Gannett  Peak."  In  1901 
an  effort  was  made  by  the  U.  S.  Board 
of  Geographic  Names  to  change  the 
name  of  this  peak  to  Mount  McKinley, 
but  the  change  was  resisted  by  the 
Society  of  Leadville  Pioneers,  who  in 
their  remonstrance   said  in  part: 

"To  us,  Mount  Massive  represents 
more  than  the  attributes  of  any  human 
entity.  In  frontier  days  we  washed  its 
feet,  gleaning  a  harvest  of  golden 
sands.  Later  we  drove  our  steel  into 
its  rocky  heart  and  wrestled  wealth 
from  its  concealment  there.  In  dec- 
ades past  our  camp  fires  scattered  in- 
crease o'er  its  breast.  For  many  years 
our  eyes  have  watched  the  sun  chase 
shadows  in  the  morn  adown  its  rugged 
sides,  and  shadow  follow  sunshine  to 
its  topmost  peak  at  close  of  day.  In 
early  times  it  was  a  landmark  from 
afar  to  guide  us  to  our  cabin  hearths. 
Our  children,  and  our  children's  chil- 
dren, first  learned  its  name  from  oft- 
told  tales  of  our  adventurous  lives. 
God's  acre,  where  our  brothers  and  our 
loved  ones  sleep,  nestles  within  its 
keeping.  Mount  Massive  is  a  name  en- 
deared to  us  by  old  associations,  and 
is  a  heritage  we  would  bequeath  to 
after  generations  of  our  kindred. 
Therefore  we  plead  for  the  retention 
of  its  ancient  name." 


Johannesburg  Letter 

Details  of   Strike  Situation  on  Rand — 

Cost  of  an  Ounce  of   Gold  at 

Twenty-two  Mining 

Properties 

By  John  Watson 
Johannesburg,  Jan.  24 — The  strike  at 
the  gold  and  coal  mines  still  continues. 
No  trams  have  been  running  in  Johan- 
nesburg since  Jan.  20,  and  the  electric 
light  is  only  available  to  a  limited  ex- 
tent. As  showing  how  the  cost  of 
production  has  gone  up  in  the  past 
eight  years,  the  following  figures  are 
instructive.  They  are  based  on  bona 
fide  returns: 

COST  OF  AN   OUNCE  OF  FINE  GOLD 
.Mir,,-  Dec,  1921  Tear  1913 

s.     d.  s.     d. 

Luipaards    Vlei    110   10  73      3 

Geldenhuis   Deep    99      8  70     3 

Durban   Roodepoort  Deep  99      3  71      2 

New    Goch    96     5  68      5 

Randfontein    Central     ...    96      3  59      1 

Village    Deep    95      8  58      1 

Simmer  and  Jack    94   11  47      5 

New   Kleinfontein    93     9  57   11 

E.   R.    P.    M 93      5  53      0 

Robinson     93     2  32   11 

Wolhttter     92      8  58      2 

Nourse    92     7  60     9 

West    Rand    Consolidated  92      3  67      8 

Roodepoort    U.    M.    R 92      2  81     1 

Knight    Central     91      3  75     3 

Aurora   West    91     0  63     0 

Rose   Deep    88.   7  53     2 

Witwaterarand    87     6  48     7 

New    Unified     86   11  58      7 

Witwatersrand     Deep     .  .    86      3  50      1 

Consolidated   Main   Reef.    85     8  57     5 

Robinson    Deep    85      7  50     3 

The  premium  on  gold  is  falling 
rapidly,  and  it  is  obvious  that  the  above 
mines,  under  present  conditions,  are 
being  worked  at  a  loss.  An  industrial 
conference  has  now  been  sitting  for 
ten  days,  under  the  chairmanship  of 
Justice  Curlewis.  The  question  of  the 
collieries  was  first  discussed,  then  the 
condition  of  the  Victoria  Falls  &  Trans- 
vaal Power  Co.  This  company  gener- 
ates power,  locally,  from  coal  and  has 
never  brought  any  power  from  the 
Victoria  Falls,  as  the  name  might  im- 
ply. It  was  only  on  Jan.  24  that  the 
conference  reached  the  main  issue  of 
the  strike — that  is,  the  gold-mining  in- 
dustry. None  of  the  other  matters  in 
dispute  has  really  been  settled,  except 
that  the  difficulty  as  affecting  the  town 
engineering  shops  is  to  be  submitted  to 
arbitration. 

The  loss  to  the  community  of  South 
Africa  caused  by  the  strike  is  incalu- 
lable;  but  some  idea  may  be  formed 
from  the  fact  that  in  1920,  on  the  Rand 
alone,  close  on  £14,000,000  was  paid  for 
supplies  to  the  gold  mines. 

BURMA 

Namtu — During  January,  16,468  tons 
of  ore  was  milled,  producing  10,527  tons 
of  lead  concentrates;  and  9,234  tons  of 
lead  bearing  material  was  smelted,  pro- 
ducing 3,465  tons  of  hard  lead  for  treat- 
ment in  the  refinery.  Refinery  products 
were  3,202  tons  of  refined  lead  and 
355,573  oz.  of  refined  silver. 
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Effect  of  British  Ain.ru  a  Nickel  Enter- 
prise —  Metal     Mining     Industries 
show  Improvement 

From  Our  Special  Correspondent 

Arbeider  Politiken,  a  Norwegian 
paper,  published  recently  an  eight  or 
nine  column  article  purporting  to  ex- 
plain the  cause  of  the  SSndenfjeldske 
Privat  Bank's  liquidation.  "As  is 
known,"  says  the  paper,  "it  was  the  con- 
nection between  the  bank  and  the  A.  S. 
Kristiansands  Nikkei  Rafflnerings  Verk 
that  brought  the  former  into  difficulties," 
and  the  publication  states,  further,  that 
in  reality  it  was  the  association  of  the 
A.  S.  K.  NT.  Raffinerings  Verk  with  the 
British-America  Nickel  Corporation 
that  caused  the  catastrophe.  The  paper 
has  also  communicated  with  Prime 
Minister  Blehr  on  the  subject  and  asked 
if  the  government  is  prepared  to  take 
measures  to  establish  a  public  commis- 
sion to  inquire  into  the  matter.  The 
Premier  replied  that  the  government 
had  taken  measures  to  have  the  docu- 
ments on  the  subject  sent  in,  but  could 
not  state  what  steps  may  be  taken  after 
the  papers  were  received.  A  decision 
would  be  reached  when  they  had  been 
examined.  Bergverksnyt  learns,  later, 
that  there  is  a  majority  of  the  govern- 
ment for  a  committee  of  inquiry.  Ver- 
dens  Gang  has  been  informed  by  Ad- 
miral Borresen  that  the  Arbeider  Poli- 
tiken article  is  a  biased  description  of 
•conditions.  He  refuted  several  of  the 
points,  and  repudiated  personal  charges 
as  groundless.  In  the  meanwhile,  a 
committee,  chosen  by  the  shareholders, 
will  inquire  into  the  matter;  for  which 
purpose  they  have,  it  is  stated  in  the 
press,  "all  the  cards  on  the  table." 

Mining  activities  remain  in  a  stag- 
nant condition  in  Norway,  pending  the 
expiration  in  the  spring  of  the  high 
tariff  established  three  years  ago  by 
the  Compulsory  Arbitration  Court,  when 
the  bulk  of  the  industry  suspended. 
There  are  signs,  however,  of  animation 
in  one  or  two  directions,  especially  in 
the  pyrites  export  line;  and  from  the 
Orkla  Mines,  in  Norway,  where  700  men 
are  employed.  There  has  been  a  brisk 
shipment  to  Germany,  Sweden,  and  in 
the  super-phosphate  works  at  Knar- 
revik.  The  total  export  figures  for  the 
eleven  months  of  1921  of  ore  low  and 
rich  in  copper,  respectively,  were  47,325 
tons  and  118,625  tons,  as  against  75,346 
tons,  and  182,476  tons  for  the  first  eleven 
months  in  1920.  Of  iron  ore  there  was 
exported  during  the  first  eleven  months 
of  1921  from  Norway  2,884,099  tons,  as 
against  1.461,717  tons  in  the  first  eleven 
months  of  1920. 

Of  the  1,056,362  tons  of  Swedish  ore 
in  transit  to  the  Norwegian  port  of 
Na"lk  dur'ng  the  first  three  quarters 
of  1921  there  was  re-exported  627,223 
tons.  In  both  countries  every  effort  is 
c-emg  made  to  get  the  accumulated  ore 
stocks  out  of  hand.  At  the  Sydvaranger 
mines,  a  property  with  an  equipment 
T>ook-entered  at  54,600,000  kronen, 
nearly  5,000,000  tons  of  ore  is  still 
available.      The    Dunderland    Iron    Ore 


Co.,  Ltd.,  from  all  accounts,  appears  to 
he  financially  prepared  to  take  up  work 
again  when  the  proper  lime  arrivi  I' 
the  meanwhile  the  company  has  re- 
ceived permission  to  postpone  the  reg- 
ulation of  the  Reinsfossen  Kails  for 
twelve  months. 

The  aluminum  demand  has  again  put 
the  A.  S.  HSyangfaldene  into  working, 

with  a  reduced  labor  and  staff  tariff,  and 
about  100  nun  have  been  taken  on.  The 
product  is  being  exported  to  England, 
Germany,  and  Japan. 

The  latest  silver  figures  available 
from  the  Kongsberg  mines  (for  the 
month  of  December,  1921)  give  the  out- 
put from  Kongens  grube,  200.5  kg. ; 
Gottes  Hulfe,  447.5  kg.;  Gabe  Gottes, 
154.5  kg.;  and  Underberget  (Samuel), 
1,585.5  kg.,  or  a  total  of  2,388  kg.  From 
the  Samuel  mine  there  was  an  addi- 
tional 60  kg.  of  coarse  silver. 

KOREA 

Unsankinko — The  Oriental  Consoli- 
dated Mining  Co.  ran  160  stamps 
twenty-two  days  in  December,  crush- 
ing 16,908  tons.  Gross  receipts  for  the 
month  were  $104,247  and  operating 
costs  $97,349,  giving  an  operating  profit 
of  $6,898.  Of  this  $6,475  was  put  back 
in  improvements,  leaving  a  net  profit 
of  $423. 

CANADA 

British  Columbia 

Provincial  Ore-Testing  Plant  Promised 

— Spring   Rush  Expected  to  Cedar 

Creek  and  Taseko  Lake  Areas 

Victoria — A  number  of  delegations 
have  gone  to  Ottawa  to  interview  the 
new  Dominion  Government  with  refer- 
ence to  problems  affecting  British 
Columbia.  One  of  the  matters  taken 
up  was  that  of  the  treatment  of  the 
complex  ores  of  the  Kootenay  district. 
As  a  result  of  representations  made, 
assurance  has  been  received  that 
$100,000  will  be  voted  at  the  next  ses- 
sion of  the  Dominion  Parliament  for 
the  construction  in  the  province  of  an 
ore-testing  plant.  It  was  argued  by 
the  Westerners  that  if  ore-testing 
facilities  were  provided  in  this  province, 
small-mine  operators  and  prospectors 
who  now  are  compelled  to  send  their 
ore  out  of  the  province  would  be  in  a 
position  to  have  it  tested  here. 

Lillooet  —  Gold  strikes  having  been 
reported  in  the  Cedar  Creek  area,  near 
the  northeast  end  of  Quesnel  Lake,  and 
at  the  south  end  of  Taseko  (White- 
water) Lake,  a  spring  rush  is  expected. 
Considerable  areas  in  both  localities 
have  been  staked,  and  preparations  are 
being  made  for  the  transport  of  men 
to  the  scenes  of  the  strikes  as  soon  as 
weather  conditions  permit.  There  will 
be  little  difficulty  in  reaching  either 
field.  The  Cedar  Creek  strike  lies  forty 
or  fifty  miles  from  Williams  Lake  as 
the  crow  flies.  By  motor  stage,  via 
150-mile  House  and  Beaver  Lake,  at 
both  of  which  points  road  houses  have 
been  established,  it  is  only  seventy- 
four  miles,   a  journey   which   an   auto- 


dial, e    in    ,,n,.    Jay, 
The   Whitewater,   however,   i     a    little 

mure     difficult      to     reach,     involving     a 

journey  of  about  i  t.'i  mile  Motoi 
w  illiam  Laki  •■■  ith  Big 
■  i  which  point  a  road  ho 
been  opened.  From  Big  Creek  a  horse 
stage  will  run  this  summer  to  the 
south  end  of  Whitewater  or  I 
Lake.     The   Provincial   Government    is 

ed  to   begin  building  a   road    from 
1  mci     ille    to    the    Whitewater    district 
this   year. 

Alberni  S.  I'.  Silverman,  pn  idenl 
of  the  Tidewater  Copper  Co.,  ha 
to  the  company's  Indian  Chief  mine, 
for  the  purpose  of  resuming  work  at 
the  mine  and  mill,  which  have  been 
shut  down  since  December,  1920.  Pro- 
duction, it  is  expected,  will  be  main- 
tained at  about  300  to  350  tons  of 
copper  concentrates  per  month,  which 
will  be  shipped  to  the  Tacoma  smelter. 
It  is  planned  to  increase  the  capacity 
of  the  flotation  mill  this  summer,  and 
to  do  considerable  development  work. 
The  mine  is  dry,  requiring  no  pumping, 
and  the  ore  is  easily  broken.  Tun- 
nelling, stoping,  and  open  quarrying 
eliminate  the  sinking  of  shafts.  The 
recovery  is  good.  Water  power  is  used. 
The  property  of  the  Tidewater  Copper 
Co.  was  acquired  by  its  present  owners 
in  July,  1916.  Previous  to  this  several 
thousand  tons  of  high-grade  ore  had 
been  shipped  by  former  owners,  the 
Dewdney  Estate  and  the  Tyee  Smelting 
Co.  Exploration  work  by  the  new 
owners  demonstrated  that  though  there 
was  considerable  high-grade  ore,  the 
chief  production  would  come  from  the 
bodies  of  low-grade  ore  which  were 
being-  developed.  Since  the  mill  was 
closed  down  much  exploration  and  de- 
velopment work  has  been  done,  includ- 
ing 2,500  ft.  of  diamond  drilling. 

Ontario 

Ni pissing   Takes   Option   on   Claims    in 

Manitoba — Longyears    To    Drill 

West  of  Hollinger 

Cobalt — The  Genessee  property  is  be- 
ing dewatered  and  underground  work 
will  be  resumed  soon. 

The  Nipissing  has  taken  an  option  on 
the  Gordon  gold  properties  at  Copper 
Lake,  in  northern  Manitoba,  and  will 
diamond  drill  them.  Work  is  also  pro- 
ceeding on  the  Rochester  property,  in 
Porcupine. 

The  New  York  interests  which  have 
taken  an  option  on  the  Colonial  prop- 
erty are  arranging  to  do  some  work. 

Severe  snowstorms  have  practically 
paralyzed  railroad  traffic  throughout 
northern  Ontario  and  have  seriously 
interfered  with  the  operations  of  some 
of  the  miners. 

Porcupine — The  Hollinger  is  prepar- 
ing to  carry  out  extensive  development 
below  the  850  level.  The  main  shaft 
will  be  deepened  from  1,250  ft.  to  1,550 
ft.  and  levels  run  at  950,  1,100 
1,250,  1,400  and  1,550  ft.  This  is  all 
practically  virgin  ground,  as  last  year'? 
report  showed  only  $3,000,000  in  ore- 
reserves    below    the    850    level.      It    is 
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understood  that  in  these  new  workings 

about    rifty    faces    will    bo    eventually 
opened.     It  is  also  proposed  to  throw- 
out  all   the  stamps   and   substitute  ball 
vhich  will  give  increased  capac 

ity  without  additional  space.  At  the 
annual  meeting  next  month  it  is  not 
,  greeted  that  any  increase  will  be 
shown  in  the  reserves.  There  is,  how- 
ever, talk  of  an  increased  dividend. 

The  Molntyre  is  pushing  the  new- 
mill  additions,  which  will  give  a  total 
capacit]  tons  a  day  when  the 

carbonaceous   ores  are  not  being  treated. 

Work  is  being  rushed  on  the  new 
power  development  at  Sturgeon  Falls. 
The  right  of  way  for  the  transmission 
lines  is  being  cut,  and  an  order  has 
been  placed  for  ninety  miles  of  cable 
for   the  power  lines. 

Officials  at  the  Vipond  have  been 
notified  that  it  has  been  decided  to 
d<  water  the  mines  in  April. 

It  is  understood  that  the  Longyear 
-  are  considering  an  extensive 
diamond-drilling  campaign  on  the  sand 
plains  west  of  the  Hollinger.  which 
would  necessitate  an  expenditure  of 
$100,000.  In  this  section  there  are  no 
rock  exposures,  and  the  sand  overbur- 
den is  from  100  to  150  ft.  deep.  It  is 
:.  however,  that  there  is  a  strong 
probability  of  the  Hollinger  vein  sys- 
tems extending  into  this  unknown  area. 

The  main  shaft  at  the  Dome  has 
reached  1,450  ft.  and  a  station  is  being 
rut.  Gross  production  for  February 
will  be  over  $300,000. 

Kirkland — The  Argonaut  shaft  will 
be  sunk  from  350  to  500  ft.,  and  it  has 
also  been  decided  to  diamond  drill  the 
property. 

During  January,  the  Lake  Shore 
treated  2,335  tons  of  ore  and  recovered 
$51,883,  or  an  average  of  $22.20  a  ton. 

Preparations  are  being  made  to  start 
work  on  a  number  of  properties.  Work 
is  being  resumed  on  the  Canadian  Kirk- 
land. Diamond  drilling  will  be  started 
on  the  Highland  Kirkland.  A  400-ft. 
shaft  will  be  sunk  on  the  Elkstone- 
Dunkin,  and  the  Montreal  Kirkland 
will  sink  from  100  to  300  ft. 


Dip  Compass  Useful  in  Locating 
Non-Magnetic  Iron  Ore 

The  usefulness  of  the  dip  compass 
for  locating  non-magnetic  iron  ore  de- 
posits has  been  demonstrated,  in  the 
opinion  of  W.  R.  Crane,  the  superin- 
tendent of  the  Bureau  of  Mines  South- 
ern Experiment  Station  at  Tuscaloosa, 
Ala.  Further  experiments  are  to  be 
conducted  in  an  effort  to  improve  the 
interpretation  of  results,  particularly 
with  reference  to  the  character  of  the 
deposits. 

An    advisory   committee,    which    will 
out  the  program  of 
.rations  at  the  same  station,  has 
been  selected  as  follows:    C.  E.  Abbott, 
al,    Iron    &    Railroad    Co.; 
C.    E.    Bowron,   Gulf   States    Sti 
W.  M.  Lacey,  Woodward  Iron  Co.;  W. 
•I.   Penhallegon,   Republic   Iron  &  Steel 
Co.;  J.   E.   Strong,  The  Alaba. 
H.   J.   Thoma  effield    Steel    & 

Iron  Co. 
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Labor  Still  Plentiful — Premier  Shipping 

More  Ore  to  Tacoma — 

Labor  Plentiful 

By  Hilliard  W.  Power 

Spokane — With  the  Star-Hecla-Day- 
Smith  litigation  settled,  and  the  North- 
west Mining  Convention,  held  in  Spo- 
kane every  February,  adjourned,  North- 
west mining  men  are  for  the  most  part 
entirely  out  of  conversational  material. 
Thai  is,  aside  from  their  own  troubles 
and  hopes.  With  the  long  and  cold 
winter,  which  continues  lingering  upon 
the  lap  of  spring,  and  gives  promise, 
according  to  indications,  of  continuing 
to  linger,  there  are  at  present  ample 
excuses  for  Northwest  mining  men  to 
mention  trouble.  While  the  cold  re- 
mains, water  will  freeze  up  or  get  low; 
fuel  run  out;  employees  slip  down  an 
icy  hill  and  get  hurt,  and  there  are 
prospects  of  damage  from  snowslide 
looming  up,  as  soon  as  soft  weather 
conies.  However,  a  general  feeling  of 
optimism  is  prevalent,  and  expectations 
are  that  1922,  as  far  as  mining  in  the 
Northwest  is  concerned,  will  show  a 
distinct  improvement  over  operations 
in  1921. 

February  has  been  a  duplication  of 
January.  The  same  producers  and 
smelters  have  operated  as  in  January 
with  approximately  the  same  tonnage 
handled.  The  Tacoma  smelter,  how- 
ever, has  begun  to  receive  increased 
shipments  of  ore  from  the  Premier 
mine,  Portland  Canal,  B.  C,  now  that 
the  111-mile  aerial  tramway  has 
been  completed.  With  more  favorable 
arrangements  for  custom  shippers  in 
effect,  the  Trail  smelter  has  been  re- 
ceiving a  slightly  greater  tonnage  of 
ore  from  independents.  The  Silver- 
smith's high-grade  output  has  been  con- 
signed for  the  most  part  to  the 
Bunker  Hill  plant  at  Kellogg,  which  has 
been  able  to  keep  two  furnaces  in 
operation  for  several   weeks. 

Official  announcements  by  the  Bunker 
Hill  &  Sullivan  of  a  definite  intention 
to  install  an  electrolytic  plant  at 
Kellogg  make  it  appear  likely  that  con- 
struction upon  this  scheme  will  be  well 
under  way  by  midsummer.  Actual 
preparation  for  building  has  hinged  in 
a  large  measure  upon  the  outcome  of 
the  Star-Federal  and  Day-Smith-Hecla 
litigation. 

There  is  more  inquiry  for  Northwest 
mining  stocks  from  the  East  than  at 
any  time  in  the  last  two  years.  This 
upward  tendency  locally  is  regarded  as 
a  barometer  of  improvement,  as  the 
Spokane  Stock  Exchange  quotations 
began  slumping  heavily  long  prior  to 
the  big  reduction  in  operations  and  out- 
put which  took  place  in  the  district 
over  a  year  ago. 

Labor  continues  plentiful,  although 
there  has  been  a  considerable  exodus  of 
miners  and  other  mine  workers  to 
Butte,  more  particularly  from  the 
Cceur  d'Alenes,  following  announcement 
of  Anaconda's  plans  for  resumption  of 
operations. 


MONTANA 

Anaconda     Employing     5,500     Men     at 

Butte;    Hoisting  5.000  to  6.000 

Tons   of   Ore 

By  A.  B.  Keith 

Itutte —Anaconda  will  soon  be  pro- 
ducing copper  and  zinc  shingles  at  a 
daily  rate  sufficient  to  roof  twenty  ordi- 
nary dwellings,  according  to  an  an- 
nouncement made  by  Frederick  Laist. 
New  machines,  designed  especially  by 
the  company's  engineers  for  turning  out 
this  product,  have  been  installed  at  the 
Raritan  plant,  in  New  Jersey.  These 
have  a  capacity  of  40,000  units  every 
twenty-four  hours.  It  was  Mr.  Laist's 
belief  that  his  company  would  be  ready 
to  make  shipments  of  the  shingle  prac- 
tically at  once.  Merchandising  plans  of 
the  Anaconda  company  now  call  for  a 
package  of  shingles  weighing  40  lb., 
instead  of  100,  as  it  was  found  to  be  too 
difficult  to  carry  a  bundle  of  100  lb.  up  a 
ladder  to  a  roof,  whereas  40  lb.  was 
found  to  be  a  convenient  weight. 

Anaconda  now  has  seven  properties 
at  work  in  the  Butte  district,  employ- 
ing 5,500  men,  and  is  increasing  this 
force  as  experienced  men  present  them- 
selves. Applications  for  employment  at 
the  time  of  resumption  brought,  an 
average  of  100  workmen  daily,  which 
number  has  now  dwindled  to  about 
sixty,  with  the  number  of  experienced 
miners  small. 

The  daily  tonnage  is  ranging  from 
5,000  to  6,000,  and  this  will  be  increased 
steadily,  under  the  present  plans  for 
expansion.  The  electrolytic  department 
of  the  Great  Falls  copper  refinery  of 
the  company  has  resumed  operations, 
and  it  is  expected  to  have  the  furnace 
at  this  plant  working  soon.  The  sched- 
ule called  for  the  employment  of  1,000 
men  at  the  Great  Falls  works  by 
March  1,  to  be  built  up  to  1,200  this 
summer,  as  compared  with  a  normal 
maximum  of  1,500.  The  force  at  the 
Washoe  smelters  at  Anaconda  will  be 
kept  at  2,000  for  some  months  as 
against  a  normal  of  3,000  before  the 
shutdown. 

The  Anaconda  company  shipped  last 
week  from  its  Great  Falls  rod  and  wire 
plant  six  carloads  of  copper  wire  to 
Valparaiso,  Chile,  for  use  in  connec- 
tion with  the  electrification  of  the 
Chilean  National  Railways,  the  ship- 
ment weighing  more  than  2,000,000  lb. 
The  company  has  received  many  in- 
quiries for  copper  wire. 

The  Greene-Cananea  company,  of 
whose  stock  the  Anaconda  is  an  im- 
portant owner,  will  be  called  upon  to 
help  out  in  the  matter  of  supplying 
American  Brass  Co.  with  its  metal 
needs,  and  its  capacity,  of  both  mill 
and  smelter,  will,  it  is  reported,  be 
increased  500  tons  daily. 

In  a  report  made  by  Prof.  James  F. 
Kemp,  of  Columbia  University,  the  fol- 
lowing interesting  observations  are  made 
in  connection  with  Anaconda  Copper 
Mining  Co.:  The  ore  mined  averages 
3.30  per  cent  copper,  of  which  an  aver- 
age recovery  of  96  per  cent  is  had 
through  oil  flotation,  with  a  net  re- 
covery after   smelting   and   refining   of 


Manh   4,    1922 


i   \      \  i  i  r  i  \  i,    \  s  d    Mining    journal 


mi 


91.60  per  cent  of  :ill  values  in  tin-  crudi 
ore.  Dr.  Kemp  states  that  the  com- 
pany has  opened  2,200  miles  of  work 
ings  and  in  normal  years  operates 
twenty-three  different  mines  or  shafts. 
On'  reserves  indicated  are  of  sufficient 
tonnage  to  support  operations  on  a 
normal  scale  for  tit'teen  to  sixteen  years 
to  come.  This  number  of  years  in  no 
way  covers  the  life  of  the  Butte  mines, 
as  it  is  uneconomical  to  develop  ore 
far  ahead  in  deep  mining  properties. 
In  its  South  American  properties  the 
Anaconda  has.  the  following  ore  re- 
serves : 


Property 


Tonnage 


Andes   128,000,000 

Cerro  Verde 20,000,000 

Lo   Aguirre    .  . .  8,000,000 

Africana    2,000,000 


Copper, 

Per  Cent 

1.49 

1.92 
1.98 
3.50 


OREGON 

Hedford-Jackaoni  ille  Rail*  aj  Purchased 

by  Owner  of   <>pp  Mine — Stamp 

Mill  To   Be   Enlarged 

Jacksonville  —  J.  W.  Opp,  owner  "f 
the  Opp  mine,  one  and  one-half  miles 
v.st  of  Jacksonville,  has  purchased  the 
Medford-Jacksoi. villi'  electric  ami  steam 
railway  extending  between  these  two 
points  and  three  miles  beyond  Jackson- 
ville past  the  Opp  mine.  This  trans- 
action is  expeeteil  to  result  in  new 
activity  in  the  district  west  of  Jackson- 
ville, and  to  meet  the  resulting  condi- 
tions the  Opp  mine  will  enlarge  its 
stamp  mill  to  handle  the  output  of  the 
smaller  mines  by  building  feeders  to 
them.  A  cement,  brick,  and  tile  plant 
also    planned    for    establishment    at 
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Bngels   <»ppcr    Mining    (o.    Sal    New 
I'resident-   N<«  Organization  Plana 

To    Erect    Smelter 
San     I-  r.uw  isci 

tin'  Silver  Hills  Nevada  .Mines  Co.  are 

to   I"-  offen  d    thi    OppOl  I  unity   for   trans 
ferring   their   shares    m   a    new   CO 
tion  to  be  known   as   the    Silver    1 1  ill  - 
Comstock.     The   new    corporation  is   to 
take    over    the    Bm  olidated 

mine,  in  the  Comstock  district,  Virginia 
City.  This  property  had  been  aban- 
doned, but  appears  to  offer  some  oppor- 
tunities under  present-day  conditions. 
The  offer,  it  is  understood,  is  tentative, 
and    final    announcements    have    yet    to 


the  Opp  for  the  utilization  of  ore  tail-  be  made  by  W.  J.  Loring. 

ings.      Extension   of  the  road   west   of  II  ls  als°  currently  reported  that  the 

Improvement  observable  in  the  shaft     thg  presen,t  terminus  would  tap  a  rich  option  held   upon   the   property   of   the 

ein   of   the   Tuolumne   Copper   Co.   as     timbel.    and    nljnjng    belt,    long    unde-  Melones    Mining    Co.   will   be   exercised 


depth  is  attained  is  attracting  more  at- 
tention to  the  possibilities  attendant 
upon  deep  development  in  the  east  side. 
Increasing  confidence  is  indicated  in  the 
zone  of  mineralization,  which  is  looked 
for  when  the  Main  Range  shaft  has 
reached  its  objective,  which  is  the  2,600 
level. 

The  Davis-Daly  interests  have  been 
negotiating  with  the  W.  A.  Clark  offi- 
cials to  handle  the  second-class  ore  of 
the  Davis-Daly  at  the  Timber  Butte 
mill,  the  concentrates  to  be  shipped  to 
the  Washoe  smelter  of  Anaconda  for 
treatment. 

The  East  Butte  Mining  Co.  has  under 
construction  with  the  C.  V.  Nordberg 
Machinery  Co.,  of  Butte  and  Missoula, 
an  electrical  hoist  to  cost  about  $35,000, 
good  for  about  3,500  ft.  in  depth.  This 
will  be  installed  at  the  new  shaft  re- 
cently raised  through  to  the  surface. 
Early  delivery  of  the  hoist  is  antici- 
pated. 

Formation  of  a  new  company  with  a 
capital  of  $2,500,000  in  shares  of  $10  to 
operate  the  old  Butte-Bullwhacker  and 
the  Butte-Duluth  in  consolidated  form 
is  proposed  by  a  number  of  Butte  busi- 
ness men,  in  a  formal  statement  to 
stockholders  and  bondholders  of  both 
companies,  outlining  an  exchange  basis. 
Both  properites  were  operated  during 
pre-war  years  on  a  scheme  for  leaching 
copper  ore  with  sulphuric  acid  and  pre- 
cipitating the  copper  electrolytically. 
The  process  was  not  a  commercial  suc- 
cess. 


veloped. 

The  Opp  mine  was  discovered  many 
years  ago,  but  its  chief  development 
has  taken  place  within  the  last  sixteen 
years.  Its  holdings  aggregate  373 
acres.  It  is  opened  by  eighteen  adits, 
disclosing  three  main  veins.  The  long- 
est crosscut  entry  is  850  ft.;  another 
is  550  ft.  long.  The  total  underground 
workings  amount  to  about  7,000  ft. 


Hecla  Company  Strikes  Rich  Ore 
in  Tiger-Poorman  Group 

When  the  Hecla  Mining  Co.  took  over 
the  old  Tiger-Poorman  group  of  claims 
in  settlement  of  pending  apex  litigation 
with  the  Federal  Mining  &  Smelting 
Co.,  it  added  an  asset  to  its  holdings 
more  valuable  than  had  been  surmised. 
Evidence  of  this  came  to  light  a  few- 
weeks  ago,  when  a  remarkably  fine  shoot 
of  lead-silver  ore,  carbonate  and  sul- 
phide, was  discovered  on  the  Wide  West 
claim.  It  is  about  2  ft.  wide  at  a  depth 
from  the  surface  of  about  150  ft.,  all 
shipping  grade,  and  ten  or  twelve  tons 
are  being  sacked  a  day,  taken  out  in 
extending  the  drift. 


Spokane  Oil  Boom  Collapses 

A  feature  of  the  month  of  February 
was  an  almost  total  collapse  of  an  in- 
cipient "oil  boom,"  which  started  in 
Spokane  last  fall,  and  continued 
throughout  the  winter,  and  which  was 


Bunker  Hill's  New  Zinc  Plant 
To  Be  Started  Soon 

The  decision  in  the  Star  case  in  favor 
of  the  Hecla  Mining  Co.  and  the  Bunker 
Hill  &  Sullivan  Mining  &  Concentrating 
Co..  which  insures  the  joint  ownership 
and  operation  of  the  Star  mine,  settles 
beyond  question  that  the  Bunker  Hill  & 
Sullivan  company  will  begin  the  erec- 
tion of  an  electrolytic  zinc  plant  at 
Kellogg,  Idaho,  soon.  Announcement 
to  this  effect  was  made  by  F.  W. 
Bradley,  of  San  Francisco,  president  of 
the  company,  immediately  following  the 
victory  in  the  courts.    The  initial  plant 


by  the  Carson  Hill  Gold  Mining  Co. 
The  cyanide  plant  and  mine  have  been 
used  for  some  time  by  the  Carson  Hill 
company  in  working  and  developing  the 
latter's  Morgan  claim. 

At  a  recent  meeting  of  the  directors 
of  the  Engels  Copper  Mining  Co.  the 
following  officers  were  elected:  F. 
Klamp,  president,  succeeding  Henry 
Engels;  J.  F.  Humburg,  vice-president; 
E.  E.  Paxton,  manager,  and  R.  A.  Kinzie. 
operating  engineer.  The  existing  poli- 
cies are  to  be  continued. 

Preliminary  announcement  of  price 
reductions  for  high  explosives  and  black 
blasting  powder  have  been  made  by 
one  explosives  company,  effective  Feb. 
17,  1922. 

Local  reports  state  that  the  Jo  Rand 
Smelting  Co.,  a  new  company  incor- 
porated in  California,  intends  to  erect 
a  smelter  at  Mojave,  Cal.  R.  L.  Gil- 
more,  of  Bakersfield,  is  stated  to  be 
secretary  and  treasurer. 

Northern  California  —  At  French 
Gulch  (Shasta  County),  the  Gladstone 
mine  is  reported  to  have  reached  a  con- 
dition where  a  small  initial  production 
can  be  made.  The  property  employs 
twenty-two  men  and  has  a  thirty-stamp 
mill.  Development  work  has  begun  at 
the  Lone  Pine  mine,  a  small  property 
in  Squaw  Gulch  near  Cecilville.  Pros- 
pecting for  channel  leads  is  also  under 
way  at  the  junction  of  the  East  and 
South  forks  of  the  Salmon  River.  The 
new  wire-rope  tramway  of  the  Moun- 
tain Copper  Co.,  Ltd.,  connecting  with 
Mathewson,  is  being  tried  out,  and  in 
a  short  time  will  be  in  operation. 

Mother  Lode  Region — According  to 
Stanley  Arnot,  about  750  miners  are  at 
work  in  Amador  County.  The  Shenan- 
doah mine,  a  mile  north  of  the  Plym- 
outh, is  bein?  unwatered.  The  Moore 
mine,  near  Jackson,  has  been  unwatered. 
and  development  is  being  carried  out, 
but  just  what  the  mine  will  do  in  the 
future   is   uncertain.     In   the   Fremont, 


due    largely    to    the    discovery    of    an 

alleged  "seepage"  a  year  ago  inside  the  will  probably  have  a  capacity  of  twenty 

city  limits.    The  Geological  Survey  in-  five  or  fifty  tons  of  refined  zinc  per  day, 

vestigations    put   a    damper    upon    the  and  will  be  completed  by  the  time  the 

whole  affair.    Notwithstanding  this  fact,  Star    mine    is    ready    for    production, 

drilling   is  being  continued   by   two   or  which,   it  is   estimated,  will  be   within     old  workings  in  the  vicinity  of  the  North 

three  concerns,  which  incorporated  and  two    years.      Additional    units   will    be     Gover    orebody    have    been    reclaimed, 

sold  a  considerable  volume  of  stock  to  added,  with  the  view  to  eventually  pro-     with  the  exception  of  the  drift  in  the 

local  investors.    No  discovery  of  petro-  viding   a    local   market   for   the    entire     ore   which   was  found   caved.     Produc- 

leum  has  been  made.  zinc  product  of  the  Cceur  d'Alenes.          tion  at  the  mine  is  still  in  the  f   ". 
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Snowslidcfl  Hold  I'p  Operations  in  Tono- 

pah     District  —  Tonopah     Belmont 

Cuts  Charges  on  Custom  Ore 

from  Our  Special  CorresponJent 

Tonopah — Operations  are  normal  in 
this  district.  All  work  in  this  and 
adjoining:  districts  was  suspended  for 
twenty-four  hours  on  Feb.  11  and  12, 
owing  to  lack  of  electric  power.  Snow- 
on  the  White  Mountains  tem- 
porarily obliterated  the  power  line 
which  supplies  southern  Nevada,  and  no 
power  was  available  for  a  period  of 
twenty-two  hours.  No  extensive  dam- 
age resulted,  according  to  reports  that 
have  been  received. 

The  Tonopah  Belmont  Development 
Co.,  which  operates  a  500-ton  plant  on 
its  own  and  custom  ore,  has  announced 
a  new  and  reduced  scale  of  treatment 
charges  on  custom  ore.  Reductions 
vary  from  75c.  to  50c.  per  ton,  the 
greatest  reduction  being  based  on  ore 
valued  up  to  $20  per  ton.  This  reduc- 
tion will  undoubtedly  stimulate  the  min- 
ing of  low-grade  blocks  by  leasers  in 
the  Montana,  Midway,  MacNamara,  and 
Jim  Butler  mines. 

Hornsilver — In  the  Orleans  Horn- 
silver  mine  work  has  been  resumed  in 
the  southeast  drift  on  the  7th  level  in 
ore.  The  winze  from  this  level  con- 
tinues in  ore,  the  last  15  ft.  being  said 
to  show  6  ft.  of  ore  of  excellent  grade. 
Official  reports  are  to  the  effect  that 
the  company  is  now  negotiating  the 
sale  of  a  block  of  treasury  stock  to 
finance  mill  construction. 

Royston — Weather  conditions  have 
moderatet],  and  surface  lease  work  has 
been  resumed  in  this  district.  Another 
shipment  is  being  prepared  from  the 
Betts  lease.  The  grade  is  reported  to 
be  lower  than  the  last  shipment,  which 
ran  $311  per  ton,  but  is  good  shipping 
ore.  The  orebody  was  faulted  in  the 
Betts  shaft  and  has  not  yet  been 
located  west  of  the  fault.  Contractors 
are  at  work  sinking  the  incline  shaft, 
already  300  ft.  deep,  of  the  Hudson 
Company. 

Virginia  City  —  The  Buckeye  Com- 
stock  mine,  on  the  Brunswick- Accidental 
lode  and  about  one  mile  east  of  Silver 
City,  has  been  purchased  by  the  Silver 
Hills  Nevada  Mines  Co.,  of  which  W. 
J.  Loring  is  president.  The  purchase 
price  is  said  to  be  $65,000,  most  of  which 
is  cash.     The  property  is  opened  to  a 


depth  of  650  ft.,  and  is  flooded  below 
the  200  level.  Past  production  of  the 
property  is  reported  to  have  been  $1,- 
200,000,  mostly  in  gold. 

Ely  —  Assays  from  the  Bowen-Ely 
property,  which  is  situated  on  the  East 
side  of  Steptoe  Valley  about  nine  miles 
from  Ely.  demonstrate  that  the  mine 
will  soon  be  in  the  shipping  class.  The 
principal  value  in  the  ore  is  gold,  the 
vein  across  a  width  of  2  ft.  carrying  5 
oz.  in  gold,  with  less  than  an  ounce  in 
silver. 

Rumor  points  to  a  resumption  of  ac- 
tivity by  the  Nevada  Consolidated  on 
April  1.  However,  no  increase  is  noted 
in  the  number  of  men  put  on.  In  fact, 
the  recent  increase  has  been  offset  by  a 
number  of  men  being  laid  off  in  the  re- 
pair departments. 

Pioche — The  Virginia  Louise  Mining 
Co.  may  be  forced  into  the  hands  of  a 
receiver  owing  to  the  action  of  certain 
bond  holders  who  are  apparently  not  in 
sympathy  with  the  present  waiting 
policy  of  the  management.  Substantial 
ore  reserves  are  reported  to  be  present 
in  this  property  by  Walter  Harvey 
Weed,  who  recently  examined  the  mine. 
Litigation  with  the  neighboring  Prince 
mine  caused  the  bonding  of  the  property 
in  its  earlv  stages  of  development,  but 
though  the  company's  mining  opera- 
tions have  been  conducted  at  a  profit, 
it  has  been  found  impossible  to  retire 
the  bonds. 

Resumption  of  operations  is  expected 
at  three  of  the  mines  in  the  Silverhorn 
district,  which  enjoyed  a  brief  but  lively 
boom  just  a  year  ago.  The  properties 
expected  to  resume  are  the  Silver  Horn, 
the  Silver  Dale,  and  the  Silver  Peer. 
Stock  manipulation  and  lack  of  under- 
ground development  were  the  principal 
causes  of  the  cessation  of  operations  on 
July   1  of  last  year. 

Ore  shipments  from  the  Pioche  dis- 
trict for  the  week  ended  Feb.  17  were 
curtailed  on  account  of  serious  wash- 
outs on  the  Pioche  Branch  of  the  Union 
Pacific  system,  six  days  elapsing  before 
a  train  was  able  to  make  the  trip.  The 
following  shipments  were  sent  forward 
to  the  Salt  Lake  Valley  smelters:  Black 
Metals  mine,  285  tons;  Bristol  Silver 
Mines,  110;  DeWitt  Cunnington  Lease, 
40;  Clark  Lease,  35;  a  total  of  470  tons 
for  the  district.  The  ore  bins  at  the 
Bristol  and  Jackrabbit  are  full  of  ore. 
Two  leasers  at  the  latter  shipped  ore 
of  higher  grade. 
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New  Mill  of  Silver  King  Coalition 

Operating — Eight  Valley 

Furnaces  Running 

From  Our  Special  Correspondent 

Park  City — Shipments  for  the  week 
ended  Feb.  18  amounted  to  2,662  tons, 
compared  with  2,354  tons  the  week 
before.  Shippers  were:  Judge  allied 
companies,  1,532  tons;  Silver  King 
Coalition,  1,661;  and  Ontario,  479. 

The  Judge  Mining  &  Smelting  Co. 
places  its  net  return  or  net  earnings 
for  1921  at  $19,926  in  its  annual  report 
to  the  State  Board  of  Equalization. 
Production  was  17,259  tons  of  ore, 
which  gave  a  gross  return  of  $582,606. 
The  company  lists  the  value  of  its 
property,  improvements,  and  machinery 
at  $299,080,  and  the  total  value  for 
assessment  purposes  at  $358,860. 

The  Daly  Mining  Co.  in  1921  mined 
903  tons  of  ore,  from  which  there  was 
received  a  gross  return  of  $37,752. 
The  expenses  of  extraction  amounted  to 
$9,415  more  than  this  figure.  The  valu- 
ation of  the  mine  for  assessment  is 
placed  at  $11,336,  all  of  which  is  repre- 
sented in  machinery. 

The  Daly  West  Mining  Co.  reports 
7,510  tons  of  ore  mined  during  1921, 
from  which  gross  returns  of  $233,019 
were  received.  The  assessed  valuation 
is  $46,340. 

The  new  mill  of  the  Silver  King  Coali- 
tion is  practically  completed,  and  some 
of  the  machinery  is  being  tried  out. 
Regular  operation  has  begun.  The 
new  mill  will  have  a  capacity  of  450 
tons  a  day  and  was  built  to  replace  the 
old  plant  destroyed  by  fire  on  Jan.  27, 
1921.  Active  construction  was  begun 
July  1.  Production  has  been  held  down 
the  last  few  months,  and  only  enough 
first-class  ore  shipped  to  enable  the 
company  to  get  along.  Much  second- 
class  or  milling  ore  has  been  developed, 
and  when  it  has  been  necessary  to 
break  this  it  has  been  stored  in  stopes 
and  drifts.  Much  development  has 
been  done  in  the  last  two  years,  and 
numerous  new  orebodies  have  been 
opened.  As  soon  as  milling  is  started 
the  output  will  be  largely  increased,  as 
it  will  be  possible  to  ship  more  first- 
class  ore  in  addition  to  the  material 
milled.  The  property  is  stated  to  be  in 
better  condition  on  account  of  extensive 
development  than  it  has  been  in  the  last 
seven  or  eight  years. 
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Salt    Lake  City      The  road  to  the  Alt:. 

Tunnel  A  Transportation  Co.'a  property 

in  Big  Cottonwood  has  been  reopened 
for  the  first  time  since  the  blizzard 
early  m  February,  and  ore  has  been 
hauled  to  the  stockpile  in  the  main  ran 
yon,  and  to  the  smelter  at  Murray,  bj 
reloading.  This  is  the  eighteenth  lot 
shipped.  Development  has  been  in 
progress  since  shipping  ceased,  and  the 
opening  of  the  main  stope  has  con- 
tinued. A  raise  here  has  followed  ore, 
and  the  presence  of  other  ore  beds  over- 
lying  the  first  bed  is  expected  to  be 
disclosed. 

Furnaces  in  operation  at  the  Salt 
Lake  Valley  smelters  during  February- 
were  as  follows:  The  U.  S.  Smelting, 
Refining  &  Mining  Co.  at  Midvale  ran 
three  lead  furnaces,  including  one 
furnace  on  matte  concentration.  The 
A.  S.  &  R.  at  Murray  ran  two  lead 
furnaces.  The  Garfield  smelter  of  the 
A.  S.  &  R.  had  two  reverberatories  and 
one  blast  furnace  in  operation,  treating 
siliceous  silver  ores  chiefly.  The  matte, 
which  went  through  the  hearth  of  one 
■of  the  reverberatories,  and  of  which 
there  has  been  a  gradual  accumulation 
for  some  time,  amounting  to  between 
4,000  and  5,000  tons,  is  being  mined 
out  and  reworked  in  the  other  furnaces. 
This  material,  besides  the  copper,  car- 
ries about  300  oz.  silver  and  up  to  5 
oz.  in  gold  per  ton.  There  is  some  talk 
of  the  International  smelter  at  Tooele 
resuming. 

The  Cardiff  Mining  &  Milling  Co. 
places  a  valuation  of  $93,183  on  its 
property  in  the  annual  report  made  to 
the  State  Board  of  Equalization.  In 
all.  6,023  tons  of  ore  was  produced, 
yielding  $122,720  gross  and  $14,609  net 
profit. 

Eureka — Ore  shipments  from  the 
Tintic  district  for  the  week  ended  Feb. 
18  amounted  to  148  cars,  as  compared 
with  136  cars  the  week  before.  In- 
creased shipments  were  made  by  the 
Chief  Consolidated,  Grand  Central,  and 
Tintic  Standard,  and  shipments  from 
the  Eagle  &  Blue  Bell  and  Victoria 
decreased  on  account  of  labor  trouble. 
Shippers  were:  Tintic  Standard,  59 
cars;  Chief  Consolidated,  51;  Grand 
Central,  11;  Swansea,  5;  Iron  Blossom, 
6;  Centennial  Eureka,  4;  Dragon,  3; 
Eagle  &  Blue  Bell,  2;  Gemini,  2;  Bullion 
Beck,  2;  Tintic  Milling,  1;  Empire 
Mines,  1;  and  Victoria,  1. 


Bisbee  and  Douglas  to  Educate 
Tourists 

The  mines  at  Bisbee  and  the 
smelters  at  Douglas,  Ariz.,  are  to  be 
capitalized  for  sightseeing  by  the 
Chambers  of  Commerce  of  the  two 
cities,  working  together.  It  is  pro- 
posed to  pluck  the  traveler  from  the 
trains,  on  granted  stop-overs,  and  to 
halt  the  speeding  auto  tourists,  to  ex- 
tend them  guidance  and  hospitality  and 
thus  to  educate  the  American  public 
m  detail  regarding  the  wonders  and 
riches  of  the  copper  producing  section 
visited. 


\UI/.o\  \ 

Conditions  Improved  Owing  to  Resump- 
tion bj  Copper  Companies 

By  James  H,  McClint 

Phoenix — Generally,  the  mining  in- 
dustry of  Arizona  lias  taken  Mil  a  much 
'  ton<  during  February,  with 
the  starting  of  a  number  of  copper 
reduction  plants  and  consequent  em- 
ployment of  many  men  in  mining  and 
transportation  work.  Arizona  Com- 
mercial is  the  last  to  start  work  in  the 
Globe  section,  though  ore  will  not  be 
produced  till  the  Old  Dominion  mill  will 
receive  it.  Miami  is  running  with  a 
closer  approach  to  normal  than  any 
other  Southwestern  copper  camp.  At 
Bisbee  the  principal  companies  are  add- 
ing men,  and  at  Douglas  they  are 
smelting  ores  that  have  been  in  stock 
for  a  long  time. 

Official  advices  from  Mexico  are  to 
the  effect  that  the  Cananea  Consolidated 
Copper  Co.,  at  Cananea,  and  the  Moc- 
tezuma  Copper  Co.,  at  Nacozari  and 
Pilares,  are  preparing  to  resume  oper- 
ations. The  Moctezuma  is  a  Phelps 
Dodge  subsidiary.  Magma,  at  Superior, 
with  a  remarkable  ore  showing  at  2,000- 
ft.  depth,  may  delay  increased  opera- 
tions until  its  own  smelter  has  been 
built  and  its  private  railroad  widened. 
United  Verde  has  awarded  a  $150,000 
contract  for  the  foundations  of  its  new 
$1,500,000  crushing  plant,  to  be  built 
near  Clarkdale. 

Among  the  smaller  mines,  work  has 
been  resumed  at  the  famous  Fortuna 
gold  mine,  near  Yuma;  a  twenty-five- 
ton  concentrator  is  operating  on  the 
Sunshine-Sunrise  property,  near  Tuc- 
son, on  gold-silver-lead  ore;  the  Mildred 
gold  mill,  near  Congress,  has  been 
started;  Verde  Inspiration,  near  Jerome, 
is  installing  a  cyanide  milling  plant;  the 
well-known  Little  Butte  copper  prop- 
erty, near  Bouse,  has  passed  into  the 
hands  of  a  southern  California  corpora- 
tion formed  for  the  purchase;  and  a 
fifty-ton  silver  mill  is  to  be  placed  on 
the  Stargo  property,  near  Morenci, 
which  is  financed  by  Morris  Kullman,  of 
New  York. 

The  Phelps  Dodge  Corporation  has 
deposited  $100,000  in  the  United  States 
Court  at  Tucson,  Ariz.,  and  has  re- 
ceived receipt  for  payment  for  the 
Rough  Rider  group  of  twelve  claims  in 
the  Warren  district  of  Arizona,  adjoin- 
ing the  Copper  Queen.  The  purchase 
price  was  $200,000,  payable  to  Hovland 
&  Smith,  mining  operators  whose  affairs 
have  been  before  a  master  in  chancery 
in  Tucson  for  a  year,  in  the  final  ad- 
justment of  which  Hoval  A.  Smith  was 
adjudged  to  have  about  $1,000,000  com- 
ing to  him  on  dissolution  of  the  part- 
nership. The  master  receives  a  fee  of 
$11,000,  ordered  by  the  court. 

The  Phelps  Dodge  Corporation  has 
asked  relief  from  all  connection  with 
the  matter,  save  in  so  far  as  it  may- 
have  concern  in  holding  32,585  shares 
of  the  stock  of  the  Washington  Mines 
Development  Co.  as  security  for  ad- 
vances made  Hoval  A.  Smith  and  F. 
O.  Bostwick. 


Prescotl     0 
Humboldt   from   the   Swan 
I 
i  hat  one  of  the  fun... 
BOlidated   Arizona  plant  will  be  started 
in    tlu  by    tile 

Southwest  Metal    <  o 

I  that    the    Shea,   at 

has  been  absorbed  by  Calumet 
&  Arizona  interests.  Its  ores  are  sili- 
ceous, of  a  kind  needed  in  the  C.  &  A. 
smelter  at  Douglas. 

All  machinery  and  equipment  of  the 
Rigby  reduction  plant  and  Great  West- 
ern smelter  at  Mayer  are  being  offered 
for  sale,  piecemeal.  The  smelt' 
sists  of  a  200-ton  water-jacketed  blast 
furnace. 


Oatman — The  San  Francisco  Mining 
Co.  has  closed  a  contract  for  a  definite 
diamond-drilling  program.  This  will  be 
done  from  the  surface.  The  ground  lies 
just  to  the  northeast  of  the  Oatman 
United.  The  company  is  headed  by  W. 
K.  Ridenour,  with  J.  A.  Hassell,  F.  Van 
Sayer,  and  W.  B.  Phellps  as  the  other 
officers. 

United  American  and  Telluride  are 
ready  for  ore  shipments  to  the  Tom 
Reed  mill.  Delay  in  the  arrival  of  a 
weighing  machine  and  a  few  minor 
changes  at  the  mill  have  resulted  in  the 
date  for  ore  acceptance  being  set  for 
early  in  March.  The  contracts  of  the 
two  properties  mentioned  call  for  a 
minimum  delivery  of  twenty-five  tons 
per  day. 

Diamond  drilling  at  the  Merry  Widow 
is  well  under  way.  The  first  hole  has 
been  started  from  the  surface  at  an 
angle  and  is  down  200  ft.  It  is  ex- 
pected that  this  will  cut  the  first  ledge 
at  a  depth  of  350  ft.  and  the  second  at 
800  to  900  ft. 

White  Hills— F.  W.  Traphagen,  of 
Golden,  Col.,  has  arrived  to  take  charge 
of  metallurgical  work  at  the  White  Hills 
mill.  Twenty  stamps  with  twelve  pan 
amalgamators  are  to  be  started  at  once. 
Damage  done  recently  by  fire  in  the 
hoist  house  at  the  Grand  Army  shaft 
has  been  repaired  and  another  hoist 
mounted.  The  Occident  shaft  has  been 
sunk  100  ft.  below  the  lowest  old  level. 
Drifts  will  be  driven  under  the  ore 
shoots  so  as  to  get  about  75  ft.  of  new- 
backs. 

Would  Revise  Sampling  Methods 
in  Joplin  District. 

Mine  and  smelter  operators  in  the 
Joplin  district  are  trying  to  revise  the 
present  plan  of  sampling,  assaying,  and 
settling  for  ore  in  this  field,  believing 
that  a  plan  can  be  worked  out  that  will 
mean  a  big  saving  to  the  district.  Com- 
mittees appointed  by  the  Tri-State 
branch  of  the  American  Zinc  Institute 
and  the  Tri-State  branch  of  the  Ameri- 
can Mining  Congress  have  conferred 
for  joint  recommendations,  submitted 
to  and  approved  by  the  operators,  at  a 
meeting  held  at  Picher  on  Feb.  17.  The 
representatives  of  the  smelters  will 
hold  a  meeting  in  the  immediate  future, 
and  it  is  believed  a  new  plan  will  be 
worked  out  and  agreed  upon. 
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l'h.   t  upper  Country 

Trimouni.iin>  Output  Continues  To  ln- 

•  ri.i-,. —  Reduction    in    Kail    Freight 

Rata  ni  Ow  Desirable 
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Boughton  Not  much  metal  is  mov- 
ing out  of  the  Lake  district,  shipments 
infined  to  small  lots  to  domestic 
buyers.  Foreign  business  is  almost 
negligible.  Copper  Range  has  a  three 
months'  supply  of  metal  on  hand  at 
present  rate  of  production,  and  Quincy. 
Mohawk  and  Wolverine  also  have  good- 
icks.  No  large  increase  in  the 
metal  movement  is  now  expected  until 
spring,  after  the  season  of  navigation 
has  opened. 

Calumet  A  Becla  is  nearing  the  end 
of  its  supply  of  mineral,  mass,  and 
cupola  blocks  at  its  smelter,  and  April 
1  will  see  this  accumulation  exhausted, 
it  is  believed.  Soon  after  that  date, 
with  mining  operations  in  progress,  a 
new  supply  will  be  available.  Seven 
furnaces  are  in  operation  at  the  smelter, 
and  the  present  net  output  is  in  excess 
of  100.000  lb.  daily. 

Several  of  Calumet  &  Hecla's  con- 
glomerate shafts  undoubtedly  will  be 
ready  for  resumption  of  mining  opera- 
tions on  or  about  April  1.  The  work 
of  cleaning  out  the  shafts,  removing 
trap  or  vein  rock  which  has  accumu- 
lated through  a  crushing  of  the  ground, 
retimbering  and  straightening  out  the 
skipways  is  slow,  for  only  a  limited 
number  of  men  can  be  employed,  and 
several  months  will  be  required  to  put 
all  shafts  in  readiness. 

In  Calumet  &  Hecla's  Red  Jacket 
shaft,  where  three  shifts  of  men 
are  at  work,  timbering  has  been  com- 
pleted to  the  57th  level,  and  attention 
is  now  being  paid  to  the  crosscut  ex- 
tending into  the  tract  below  Tamarack 
Junior.  This  probably  will  be  the  only 
important  section  of  mining  ground 
available  until  next  fall.  In  No.  2  shaft, 
extensive  repairs  will  be  necessary  only 
for  one  level,  the  17th.  The  greater 
part  of  the  ground  yet  to  be  removed 
in  this  shaft  consists  of  shaft  pillars, 
arches  and  backs.  Though  the  life  of 
this  shaft  is  limited,  an  immense 
amount  of  rock  is  still  available,  and 
it  will  be  a  heavy  contributor  to  pro- 
duction before  it  is  finally  abandoned. 
In  No.  4  shaft  timbering  is  also  under 
way.  The  ground  below  Tamarack 
Junior  also  can  be  reached  from  this 
shaft,  and  in  addition  there  is  still  a 
large  amount  of  ground  to  be  mined 
in  the  bottom  levels.  From  Nos.  6  and 
7  shafts  considerable  vein  rock  is  being 
removed  during  the  course  of  reopen- 
ing, and  this  will  be  available  for  mill- 
:  ^  Red  Jacket  shaft  ami 
7  probably  will  be  the  shafts  to 
start  operations  with  the  resumption  of 
regular  mining. 

At  the  Copper  Range  mines  the  im- 
provement noted  in  Trimountain  during 
the  last  six  months  continues,  and  pro- 
duction from  this  property  is  steadily 
increasing.     It  has  reached  a  total   of 


14,000  tons  a  month,  the  rock  averaging 
30  lb.  to  the  ton. 
The  work  of  putting  Seneca's  Gratiot 

No.  _'  shaft  in  condition  for  resumption 
of  sinking  will  now  proceed  rapidly, 
l'h''  concrete  shaft  collar  is  practically 
completed.  The  task  of  straightening 
out  the  shaft  to  conform  with  the  dip 
of  the  lode  has  been  completed  to  below 
the  6th  level.  Seven  more  levels  are  to 
receive  attention.  The  shaft  is  to  be 
sunk  to  a  depth  of  3,200  ft.,  at  which 
point  it  will  be  connected  with  the 
Seneca  shaft.  The  five  drifts,  north 
and  south,  from  the  Seneca  shaft  are 
proceeding  in  good,  ground. 

The  recent  reduction  in  rail  freight 
rates  on  refined  copper  shipments  has 
led  to  the  hope  that  rates  on  rock 
(ore)  shipments  from  mine  to  mill  will 
be  reduced.  The  high  cost  of  rock 
transportation,  more  than  double  the 
pre-war  rates,  is  a  considerable  factor 
in  increased  mining  costs,  amounting  to 
from  1  to  2c.  for  mines  not  owning 
their  own  railroads.  Mohawk,  Wolver- 
ine, and  Ahmeek  are  particularly  hard 
hit  by  these  high  rates. 

The  February  production  of  refined 
copper  in  the  Lake  (Michigan)  district 
was  8,300,000  lb.,  as  compared  with 
8,650,000  lb.  for  January.  The  present 
rate  of  output  is  slightly  under  40  per 
cent  of  normal  for  the  district.  Eleven 
furnaces  were  in  operation  in  February, 
as  follows:  Calumet  &  Hec]a,  seven; 
Copper  Range  (Michigan),  three;  and 
Quincy,  one. 

ALABAMA 

Iron    Output    Continues    To    Increase — 

Rock    Asphalt    Deposits    Studied — 

Interest  in  Gold  Mining 

Possibilities 

By  George  Huntington  Clark 

Birmingham — Pig-iron  production  in 
Alabama  thus  far  in  1922  is  by  way  of 
fulfilling  recent  predictions,  with  some 
excess.  The  January  output  is  now  offi- 
cially stated  at  121,067  tons,  which  is 
greater  than  for  any  month  of  1921  ex- 
cept January  and  February. 

The  single  furnace  in  blast  of  the  Re- 
public Iron  &  Steel  Co.  at  Thomas  dur- 
ing January  broke  all  its  previous 
records  as  an  iron  maker.  Other  fur- 
naces in  the  district  are  also  making  a 
larger  production.  February's  output 
iiably  be  around  the  125,000  ton 
mark.  The  blast  furnace  of  the  Gulf 
States  Steel  Co.,  at  Alabama  City,  has 
just  been  fired,  to  be  followed  later  by 
the  blowing  in  of  the  company's  two 
open-hearth  furnaces.  The  stack  just 
fiied  will  handle  750  or  800  tons  daily. 

The  Xo.  4  blast  furnace  of  the 
Tennessee  Coal,  Iron  &  R.R.  Co.  at 
Ensley,  which  has  been  practically  re- 
built, and  has  had  its  capacity  increased 
to  400  tons  per  day,  is  to  be  blown  in 
■lurch  1,  which  may  bring  the 
March  output  above  140,000  tons.  Four 
of  the  Tennessee  company's  Ensley  fur- 
naces have  been  in  operation  for  some 
month.-,  so  the  addition  of  another 
stack  will  mean  an  increase  in  the 
output  of  basic  iron. 


Seven  of  the  nine  Ensley  open-hearth 
furnaces  were  in  operation  during 
February. 

To  summarize,  the  fourteen  stacks 
now  in  blast  in  Alabama,  eight  of  which 
are  in  the  immediate  Birmingham  dis- 
trict, represent  approximately  56  per 
cent  of  the  average  normal  pig-iron 
production,  showing  an  increase  of  180 
per  cent  over  July,  1921. 

The  amount  of  ore  being  raised  is  not 
precisely  ascertainable,  as  an  unknown 
percentage  of  it  is  drawn  from  reserve 
furnace  stocks.  If  mined  for  February 
melt,  it  would  amount  to  about  330,000 
tons  on  a  basis  of  average  analysis. 

Outside  of  iron  making,  mining  oper- 
ations in  Alabama  have  generally  shown 
a  limited  reaction  from  the  post-war 
depression,  but  greater  confidence  seems 
manifested. 

Much  attention  is  being  given  to  de- 
posits of  rock  asphalt,  suitable  for  road 
building  purposes,  which  occur  in  a 
wholly  undeveloped  condition  in  about 
eight  or  nine  different  counties  in  the 
Paleozoic  or  Valley  district  of  the  state. 
Kentucky  has  so  fully  demonstrated  the 
usefulness  of  this  material  on  heavy- 
traffic  highways,  when  it  is  of  good 
quality  and  properly  laid,  that  the  pro- 
duction of  these  asphalts  and  their 
manufacture  may  assume  definite  com- 
mercial form  in  Alabama  if  prospecting 
shows  that  conditions  warrant. 

Interest  is  being  shown  in  the  gold- 
mining  possibilities  of  Alabama.  At 
one  time  there  were  properties  under 
profitable  development,  operations  being 
mainly  confined,  however,  to  the  re- 
covery of  free  gold  by  crude  methods. 
The  refractory  gold  ores  which  occur 
are  being  studied  by  experienced  miners, 
who  say  they  plan  to  erect  reduction 
plants  if  a  method  of  treatment  can 
be  developed. 

COLORADO 
New  Dredging  Company  Organized 

Rollinsville — The  Pactolus  Dredging 
Co.  has  been  organized  to  work  placer 
ground  at  Rollinsville,  Col.,  forty- 
two  miles  west  of  Denver  on  the  Moffatt 
road.  It  has  leases  on  an  acreage  of 
between  5,000,000  and  6,000,000  cu.yd. 
of  gravel,  12  to  16  ft.  deep.  The 
ground  has  been  tested  by  drilling  and 
shafts  and  is  said  to  average  a  mini- 
mum of  50c.  per  cu.yd.  A  contract  has 
been  let  for  a  2,000  cu.yd.  dredge,  to 
be  in  operation  this  May.  The  above- 
named  company  also  holds  leases  on 
Gamble  gulch,  above  Rollinsville,  and 
below  the  old  Gold  Dirt  mill,  from  which, 
on  the  Gold  Dirt  claim  in  the  early- 
days,  the  surface  was  washed  and 
coarse  gold  secured.  The  gulch  also 
contains  tailings  from  the  old  mill, 
worked  in  the  early  days. 

Lake  City — The  Golconda  company, 
in  Hinsdale  County,  above  Lake  City, 
has  raised  a  cash  fund  of  $50,000  for 
further  development.  The  property  has 
been  operated  to  some  extent  the  last 
two  years  to  determine  its  value  and 
to  block  out  sufficient  ores  for  the 
erection   of  a   mill. 


More*    l.   L922 
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The  Market  Report 


Daily  Prices  of  Metals 


Copper,  N.  Y„ 
net  refinery* 
l-'lfetrolytic 

Tin 

Lead 

Zinc 

Feb. 

99  Per  Cent 

Straits 

N.  Y. 

St.  L. 

St.  L. 

25 

12.625 

28  625 

29.S75 

4.70 

4.40 

4.475 

24 

12.5C@12.625 

29.00 

4   70 

4  40 

4.475@4  50 

12  5o 

29   125 

JO  on 

4.70 

1   10 

4.475@4.50 

:: 

12.35(a  12.S0 

50  375 

(   70 

4.40 

i     0 

28 

12   50 

29  25 

29.875 

4.70 

4.40 

4.;o 

Mar.  1 

12.50 

28.50 

29.50 

i   70 

1  40 

4.50@4.55 

•These  prices  correspond  to  the  following  quotations  for  copper  delivered:    Feb.  23rd. 
12.875c  :   24th,  L2.75@12.875<        25th,   I2.75i       -Tth,  12.60@12.75c. ;  2Stl,.   12.75c;  M 
12.75c. 

The  above  quotations  ;ire  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York,  cash,  except  where  St.  Louis 
is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered."  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyers  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  is  quoted  on  the 
basis  of  spot  American  tin.  99  per  cent  grade,  and  spot  Straits  tin. 

London 


Copper 

Tin 

Lead 

Zinc 

Feb 

Standard 

Electro- 
lytic 

Spot 

3M 

Spot 

3M 

Spot 

3M 

Spot 

3M 

24 

27 

28 

Mar.  1 

57| 

58 

59  3 
58? 
58! 

58| 
58| 

60  ! 
59? 

634 
63i 

634 
634 
634. 

142 

144 

1474 
145 

141 

144 

146 

If1, 
146J 
14; 

20| 

204 

20! 

204 

20| 

20* 
204 

20| 
20| 
204 

24| 
24| 

24i 
244 

24;. 

24! 
24; 

24| 

2i 

The  above  table  gives  the  closing  quotation: 
prices  in  pounds  sterling  per  ton  of  2.240  lb. 


on   the   London   Metal  Exchange.      All 


Silver  and  Sterling  Exchange 


Sterling 
Exchange 
"Checks" 

Silver 

Feb 

Sterling 
Exchange 
"Checks" 

Silver 

Feb. 

New  York 

Domestic 

Origin 

New  York 
Foreign 
Origin 

London 

New  York 

Domestic 

Origin 

New  Y'ork 
Foreign 
Origin 

London 

25 
24 
25 

440! 
459 

440 

99f 

99| 
99| 

64! 
634 
634 

33 

52  = 
32| 

27 
!8 

Ma.  1 

44  5 
442 
445J 

99! 
99! 
99! 

63f 
621 

63! 

324 

32| 
32? 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  in  cents  per 
troy  ounce  of  bar  silver,  999  fine.  London  quotations  are  in  pence  per  troy  ounce  of 
sterling  silver,  925  fine.  Sterling  quotations  represent  the  demand  market  in  the  forenoon. 
Cables  command  one-half  cent  premium. 


Metal  Markets 

New  York.  March  1,  1922 

The  market  has  been  quiet,  through- 
out the  week,  with  the  principal  activity 
in  lead.  Copper  seems  to  have  been 
arrested  in  its  decline,  and  greater  in- 
terest has  been  manifested  in  that 
metal.  Zinc  has  become  appreciably 
stronger,  and  tin,  as  usual,  has  fluc- 
tuated considerably  in  price. 

Copper 
The  net  movement  in  copper  for  the 
week  was  downward,  but  a  noticeable 
stiffening  on  the  part  of  producers,  to 
prevent,  as  far  as  they  are  able,  a 
further  descent,  is  apparent.  Several 
■agencies    which    were    freely    offering 


copper  on  practically  every  drop  on  the 
way  down  to  12.50c.  refuse  to  go  lower 
for  the  time  being,  and  as  these  pro- 
ducers are  an  important  factor  in  the 
situation,  it  may  become  difficult  to  pick 
up  lots  at  lower  prices,  which  pre- 
sumably is  what  the  consumer  is  antici- 
pating. The  rumor  of  a  sale  of  over 
five  millions  pounds  of  copper  to  an 
electrical  manufacturer  at  a  price  of 
12.50c.  delivered  did  much  to  unsettle 
the  market  earlier  in  the  week.  We 
have  been  unable  to  trace  any  sale  of 
that  magnitude  and  at  that  price,  the 
lowest  price  reported  netting  the  pro- 
ducer 12.35c.  and  being  for  a  consider- 
ably smaller  lot  and  partly  in  forward 
copper.  The  general  level  at  which  pro- 
ducers  are  now  holding   is   12.75c.   de- 


Average  Metal  Prices  for  Febm.  1  . 
Copper: 

New  York  Electrolytic 12.864 

London    Standard 60.250 

London  Electrolytic 66.125 

Lead: 

New    York 4.700 

St.    Louis 4.396 

London    

Silver: 

New  York,  foreign 

New  York,  domestic 

London    33.891 

Sterling  Exchange 435,51  1 

Zinc: 

St.    Louis 4.485 

London    24.213 

Tin: 

99  per  cent 29.835 

Straits 30.767 

London    149.850 

Antimony    4.416 

Quicksilver   48.295 

Platinum   89.545 

livered  at  which  price  the  metal  is 
freely  obtainable;  higher  quotations 
have  been  made,  but  without  securing 
the  business.  Consumers  have  lately 
been  more  interested,  making  bids  for 
tonnages  below  the  market  level,  but 
without  receiving  much  encouragement 
from  producers.  The  large  producers 
have  participated  in  the  market,  but 
have  not  made  heavy  sales.  Export 
business  has  picked  up  a  bit. 

In  the  issue  of  Feb.  25,  London  stand- 
ard spot  copper  should  have  been  quoted 
£57?  and  three-month  standard  copper. 
£581  for  Feb.  22. 

Lead 
The  official  contract  price  of  the 
American  Smelting  &  Refining  Co.  re- 
mains at  4.70c.  Lead  has  been  sold  by 
other  interests  at  this  general  New 
York  level.  In  fact,  business  has  been 
unusually  brisk  for  several  producers, 
and  not  a  few  large-sized  orders  were 
nlaced  in  both  markets.  Corroding  lead 
has  been  in  particular  demand  in  the 
Middle  West  at  a  premium  amounting 
to  about  one-tenth  cent  per  pound  over 
the  prices  we  quote.  Besides  the  paint 
business,  cable  companies,  storage-bat- 
tery and  other  manufacturers  have 
been  filling  their  requirements.  One 
producer  reports  sales  in  carload  lots 
to  a  number  of  different  consuming 
classes  and  hails  this  as  an  encouraging 
sign  of  reviving  and  prospective  ac- 
tivity. Possibly,  producers  have  been 
anxious  to  book  lead  freely  because  of 
the  possibility  of  Mexican  lead  coming 
into  the  United  States.  However,  the 
prices  received  for  Mexican  lead 
shipped  abroad  have  been  too  attractive 
lately  to  encourage  shipments  of  the 
metal    to    this    country. 
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Zinc 
The  market  has  recovered  slightly 
from  Thursday's  low  01  4.76c,  bu 
have  not  boon  made  in  great  volume. 
Producers  do  not  apparently  wish  to 
sell  at  the  present  level,  and  the  market 
a  as  quiet. 

Tin 
baying  took  place  every  day, 
but  generally  in  small  volume,  and  in- 
:   parties  have  become  somewhat 
apprehensive  of  the  London  an., 
situation.      Owing    to    the    arm 
rather   heavy    shipments   of   metal,    the 
premium  on  spot   tin  has  disappeared, 
and  it  would  not  be  surprising  if  there 
develops,  as   in   the   London   market,  a 
premium   on  forward  metal. 

i    tin    for    June    delivery    was 
quoted    as    follows:    Feb.    23d,   29.50c; 
24th,      29.60c.;      25th,      29.50c.;      27th. 
-    V.:  March  1,  29.50c. 
Arrivals    of    tin    in    long    tons:    Feb. 
0;   23d,   London.  425;  27th,  Lon- 
don, 10;  Strait.-,  475;  28th,  Loin 

Gold 
Gold   in    London,  Feb.   23d,   93s.   9d.; 
24th,  93s.  10d.;  27th,  93s.  7d.;  28th  93s. 
6d.;  March  1,  93s.  3d. 

Foreign  Exchange 
With  the  exception  of  marks,  foreign 
exchange  continues  the  strength  shown 
i  ling,  francs,  and  lire  gen- 
eraly  moving  upward.  The  recent  rise 
is  felt  to  be  partly  psychological.  On 
Tuesday.  Feb.  28th,  francs  wore  9.16c; 
lire,  5.315c.  and  marks  0.44c.  New  York 
funds  in  Montreal,  2H  per  cent 
premium. 

Silver 
Continued  sales  by  China  have  been 
the  feature  of  the  market  for  the  last 
week,  with  bear  covering  the  only  sup- 
port to  the  market.  On  March  1,  how- 
ever, the  Indian  bazaars  come  in  as 
heavy  buyers  for  spot  silver,  their  re- 
sumption of  buying  being  due  undoubt- 
edly to  the  definite  assurances  that  the 
rumored  import  duty  of  one-quarter 
rupee  per  ounce  on  silver  coming  into 
India  will  not  be  imposed.  The  market 
closes  uncertain,  with  business  in  New 
York  at  slightly  lower  level  than  the 
parity  of  the  London  spot  quotation. 

Mexican  Dollars — Feb.  23d,  491;  24th, 
463;  25th,  483;  27th,  49;  28th,  48; 
March  1st,  483. 

Other  Melals 

Quotations  cover  larpe  wholesale  lots  unless 
otherwise   specified. 

Aluminum — 20c  per  lb.  for  99  per 
cent  grade;  19c.  for  98@99  per  cent; 
18c  for  94(5.98  per  cent.  Outside  mar- 
ket nominal  at  16@17c.  for  98@99  per 
cent  virgin   grades. 

Antimony  —  Chinese  and  Japanese 
brands,  4.35c;  market  dull.  W.C.C. 
brand,  5@5$C.  per  lb.  Cookson's  "C" 
grade,  spot,  9c.  Chinese  needle  an- 
timony, lump,  nominal  at  4c.  per  lb. 
Standard  powdered  needle  antimony 
(200  mesh),  nominal  at  5.25c  per  lb. 
antimony  oxide,  Chinese, 
guaranteed  99  per  cent  SbjO-,,  whole- 
sale lots,  6i@7c 

Arsenic — 7@7ie.  per  lb. 

Bismuth— $1.90<a$2  per  lb. 


(  admium— $1@$1.10  per  lb.,  in  1,000- 
Smallor    quantities,    $1.10@ 
si.l'.'i  per  lb. 

t  obalt  Metal,  $3@$3.25  per  lb., 
black  oxide,  $2  per  lb.  in  bbls. 

Iridium— Nominal,  $170@$190  per 
oz. 

Molybdenum  Metal — In  rod  or  wire 
form,  99.9  per  cent  pure,  $32@$40  per 
lb.,  according  to  gage. 

Nickel— Standard  market,  ingot  and 
shot,  lie;  electrolytic,  44c  Small  ton- 
nages, spot,  nominal  at  32c 

Monol  Metal— Shot,  35c;  blocks,  35c, 
and  ingots,  38c  per  lb.,  f.o.b.  Bayonne. 

<  Milium — $70  per  troy  oz.  Nominal. 
$70,  Los  Angeles,  Cal. 

Palladium — Nominal,  $55@$60  per  oz. 

Platinum— $85@$90  per  oz. 

Quicksilver— $49.50  per  75-lb.  flask. 
San  Francisco  wires  $48.     Strong. 

Rhodium — $100@$115  per  troy  oz. 

'Selenium — Black  powdered,  amor- 
phous, 99.5  per  cent  pure,  $2@$2.25  per 
lb. 

Thallium  Metal — Ingot,  99  per  cent 
pure,  $1m«  $20   per  lb. 

Tungsten  Metal— Wire,  $35@$60  per 
kilogram,  according  to  purity  and  gage. 

Metallic  Ores 

Chrome  Ore — Ore  analyzing  40@45 
per  cent  CraO,,  crude,  $18@$20  per  net 
ton;  ground,  $25;  annalyzing  45@50  per 
cent  Cr203,  $19@$21;  ground,  $25; 
f.o.b.  Atlantic  ports.  Quotations  are 
nominal. 

Iron  Ore — Lake  Superior  ores,  per 
ton,  Lower  Lake  ports:  Old  Range  bes- 
semer,  55  per  cent  iron,  $6.45;  Mesabi 
bessemer,  55  per  cent  iron,  $6.20;  Old 
Rang  non-bessemer,  51£  per  cent  iron, 
$5.70;  Mesabi  non-bessemer,  51  i  per 
cent  iron,  $5.55. 

Magnetite  Ore — F.o.b.  Port  Henry 
N.  Y.:  Old  bed  21  furnace,  $4.85;  old 
bed  concentrates,  63  per  cent,  $5.75; 
Harmony,  cobbed,  63  per  cent.  $5.75; 
new  bed  low  phosphorus,  65  per  cent, 
$8.50. 

Manganese  Ore  —  22@26c   per  unit, 
.     .h-mical     ore,    $45@$60     per 
gross   ton,  lump.     Nominal. 

Molydenum    Ore — 85   per  cent   MoS:, 

per     lb.     of    contained     sulphide, 

New  York.     Quotation  purely  nominal. 

Tantalum  Ore — .Guaranteed  minimum 

60  per  cent   tantalic   acid,  50c  per   lb. 

•i  lots.     Nominal. 

Titanium  Ores — Ilmenite  52  per  cent 

I  @2c  per  lb.  for  ore.  Rutile,  95 

nt  TiOj,  12c  per  lb.  for  ore,  with 

concessions  on  large  lots  or  contracts. 

Tungsten  Ore — Scheelite,  60  per  cent 
WO,    and    over,    per    unit   of    WO(,    $3, 
f.o.b.   Atlantic   ports.     Chinese,  as  low 
Nominal. 

Cranium  Ore  (Carnotite)  — Ore  con- 
taining li  per  cent  UaO<  and  5  per  cent 
\  0  ells  for  $1.50  per  lb.  of  U.O.  and 
75c.  per  lb.  of  VaO«;  ore  containing  2 
per  cent  U  O,  and  5  per  cent  V«Oi  sells 
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for  $2.25  and  75c.  per  lb.,  respectively; 
higher  U»0,  and  VsOs  content  com- 
mands proportionately  higher  prices. 

Vanadium  Ore — $1  per  lb.  of  Va05 
(guaranteed  minimum  of  18  per  cent 
VjO»),  New  York.     Nominal. 

Zircon  —  Zirconium  silicate,  f.o.b. 
Pablo.   Fla.,   4*@13c   per  lb. 

'Zirkite — According  to  conditions,  $70 
@$90  per  ton,  carload  lots.  Pure  white 
oxido,  99  per  cent,  is  quoted  at  $1.15 
per  lb.  in  ton  lots. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  Feb.  25 — Zinc  blende, 
per  ton,  high,  $30.70;  basis  60  per  cent 
zinc,  premium,  $26@$27;  Prime  West- 
ern, $25@$24;  fines  and  slimes,  $23. 
Calamine,  basis  40  per  cent  zinc,  $12; 
average  settling  prices:  Blende,  $26.31; 
all  zinc  ores,  $26.21. 

Lead,  high,  $63.85;  basis  80  per  cent 
lead,  $60;  average  settling  price,  all 
grades  of  lead,  $62.16  per  ton. 

Shipments  for  the  week:  Blende, 
7,700;  calamine,  70;  lead,  2,161  tons. 
Value,  all  ores  the  week,  $311,460. 

Heavy  buying  was  initiated  late  to- 
day, with  a  strong  demand  for  Prime 
Western  zinc  ores  on  $25  basis.  The 
same  company  bought  heavily  late  last 
Saturday,  the  buyer  claiming  he  bought 
2,500  tons  on  $24  basis.  Buying  has 
been  light  all  this  year,  and  this  move- 
ment was  anticipated  by  sellers,  who 
have  persistently  declined  to  accept 
lower  offerings. 

The  extraordinary  demand  and  strong 
price  for  lead  has  induced  a  growing 
output  of  this  mineral. 

Platteville,  Wis.,  Feb.  25— Blende, 
basis  60  per  cent  zinc,  no  sales.  Lead 
ore,  basis  80  per  cent  lead,  $60  per  ton. 
Shipments  for  the  week:  Blende,  none; 
lead  ore,.  41  tons.  Shipments  for  the 
year:  Blende,  1,703;  lead  ore,  560  tons. 
Shipped  during  the  week  to  separating 
plants,  377  tons  blende. 

Non-Metallic  Minerals 

Asbestos  —  Crude  No.  1,  $800@ 
$1,000;  No.  2,  $500@$750;  spinning 
fibers,  $200@$300;  magnesia  and  com- 
pressed sheet  fibers,  $100@$175;  shingle 
stock,  $70@$120;  paper  stock,  $40@$50; 
cement  stock,  $12.50@$17.50;  floats, 
$C<@$10,  all  per  short  ton,  f.o.b.  Thet- 
ford,  Broughton,  and  Black  Lake  mines, 
Quebec,  Canada.  Market  weak.  No 
demand. 

Barytes — Crude,  $6@$8  per  ton,  f.o.b. 
mines.  Ground  white,  $23,  f.o.b.  mills. 
Off-color  grades,  $17-$21,  f.o.b.  South- 
ern mills.  Foreign  barytes,  f.o.b.  New 
York,  $7  per  ton  crude. 

Bauxite  —  American,  crushed  and 
dried,  $6@$8  per  gross  ton;  pulverized 
and  dried,  $12@$14  per  gross  ton; 
calcined,  $20@$22  per  gross  ton,  all 
f.o.b.  shipping  points.  Foreign  bauxite 
offered  at  $6@$8  per  metric  ton,  ci.f 
Atlantic  ports,  depending  upon  grade. 

Borax — Granulated,  crystals  or  pow- 
dered, in  bags,  carloads,  5ic  per  lb.;  in 
bbls.  53c 

Chalk — English,  extra  light,  5c  Do- 
mestic light,  4£c;  heavy,  4c  per  lb 
all  f.o.b.   New  York. 
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China    Clay    (Kaolin)— Crude,    J6@    lard  rock;  75  per  cent,  $7.60;  75@74 


$8;  washed,  $8@$9;  powdered,  $112 
f§>$20;  bags  extra,  per  nel  ton,  f.o.b. 
mines.  Georgia;  powdered  clay,  $13@ 
|20,  f.oJ).  \  irginia  points,  [jnported 
lump,  $14@$20,  f.o.b.  American  ports; 
powdered,  $35@?46,  f.o.b.,  quoted  at 
New  York. 

Emery — Turkish    emery,    6c.    per    lb. 


per  ci  lit,    * . ,    ro   pi  i    cent,   $4.75; 

per  .-.■ill.  $-l.2.">;   r>8(<_«  66  per  cent,  $4. 

Pumice  Ston< — Imported,  lump,  '■'■<<> 
40c.  per  lb.;  domestic  lump,  5c;  ground, 
5(5  6c,  all   f.o.b.   New    York. 

Pyrites — Spanish  lines.  per  ui 
e.i.f.     Atlantic     seaports;     furnace     size, 

L3c;   Spanish  lump.  13@14c;  domestic 


American,    4c.      Inferior    grades,    31c,  tines,  f.o.b.   mines,  Georgia,   ll@12c. 

f.o.b.,  from  New  England  points.  Silica— Glass    sand,   J1.25@$2.26    pel 

Feldspar — No.   1  pottery  grade,  $6.50  ton;    sand-blast   material,   $2.25@$4.50, 

@$6.85    per    long    ton;    No.    2    pottery,  f.o.b.      Indiana      and      Illinois      points. 

$5.75;    No.    1   soap   grade,   $7.25@$7.50,  Amorphous  or  decomposed  variety,  soft 

f.o'.b.'ears.     No.  1   Canadian,  $22@$23,  silica,   250   mesh,  $14;   350    mesh,   $18; 

f.o.b.  mill.  45°  mesh,  $28  per  ton.    Ganister,  crude, 

_,  _,         ,  »      ,     oc  $2.50    per    ton,     f.o.b.     Illinois     points. 

Fluorspar -Gravel,     guaranteed     85  J^        ^  ^  saM<     g,ags 

per  cent  calcium  fluoride  and  not  over  >2.25@$3,     f.o.b.     Pennsylvania 

6  per  cent   silica,  $20@$22.50  per  ton,        _L 
f.o.b.     Illinois     and     Kentucky     mines;  " 


Sulphur — $16(5;$18  per  ton  for  do- 
mestic, f.o.b.  Texas  and  Louisiana 
mines;  $18@$20  for  export,  f.a.s.  New 
York. 

Talc— 20   to   200    mesh,    $7@$12    per 
per  ton;  30  to  60  mesh,  $20;  60  to  100  Vermont;    $8.25@$13,    f.o.b. 

'■    points  in  Georgia;  200  mesh,  $16@$20, 


gravel.  $15;  lump,  $12.50,  f.o.b.  Lords- 
burg,  N.  M.  Ground,  acid  grade,  97  per 
cent  CaF2,  $30,  New  Mexico. 

Fuller's   Earth— 16   to   30   mesh,   $20 


mesh,  $17;  100  mesh  and  over,  $15, 
f.o.b.  Pennsylvania  points.  English, 
$23@$25,  f.o.b.   New   York. 

Graphite — Ceylon  lump,  first  quality, 
41@61c  per  lb.;  chip,  31@5c;  dust, 
2@31c;  No.  1  flake,  5@6c;  amorphous, 
crude,  $15@$40.50  per  ton.  All  f.o.b. 
New  York. 

Gypsum  —  Crushed  rock,  $3@$4.50 
per  ton,  depending  upon  shipping  point. 
Ground,  $4,  f.o.b.  shipping  point. 

Kaolin — See  China  Clay. 

Limestone — Crushed,  New  Y'ork  State 
shipping  points,  1  in.  size,  $1@$1.75 
per  net  ton;  11  in.,  $1@$1.25.  Prices 
for  other  sizes  practically  the  same. 
Agricultural  limestone,  $2.50@$3.75  per 
net  ton,  f.o.b.  eastern  shipping  points, 
depending  upon  analysis. 

Magnesite — Crude,  $12@$15  per  ton. 
High-grade  caustic  calcined,  lump  form, 
$30@$40  per  ton.  Plastic  calcined, 
$45@$50  in  bbls.,  carload  lots,  f.o.b. 
California  points.  Atlantic  seaboard, 
$60. 

Dead-Burned  —  $33  per  net  ton, 
Chewelah,    Wash.;    $58@$64,    Chester, 

Pa.  Austrian  grade,  $28  per  ton,  f.o.b. 

Baltimore.        (Magnesite      brick  —  See 

Refractories.) 

Mica  —  India  block  mica,  slightly 
stained,  per  lb.;  No.  6,  35c;  No.  5, 
$125;  No.  4,  $2.25;  No.  3,  $2.90; 
No.  2,  $3.65;  No.  1,  $5.50.  Clear  block: 
No.  6,  50c;  No.  5,  $1.75;  No.  4,  $3.25; 
No.  3,  $5;  No.  2,  $6.50;  No.  1,  $8;  Al, 
$6.50@$8.50;  extra  large,  $25;  ground 


f.o.b.  Los  Angeles. 

Mineral  Products 

Copper  Sulphate  —  Large  crystals, 
5.65c;  small  crystals,  5.55c  per  lb., 
f.o.b.  New  Y'ork. 

Potassium  Sulphate  —  Powder,  do- 
mestic, $1  per  unit,  basis  90  per  cent, 
f.o.b.  New  York. 

Sodium  Nitrate  — $2.45@$2.50  per 
cwt.,  ex  vessel,  Atlantic  ports. 

Sodium  Sulphate — For  95  per  cent 
material,  $12.50  per  ton,  f.o.b.  in  bulk, 
Western  mines,  spot  and  six  months' 
contract;  $17@$20  per  ton,  New  York. 

Ferro -Alloys 

Ferrotitanium — For  15  to  18  per  cent 
material.  $200@$225  per  ton,  f.o.b. 
Niagara  Falls,  N.  Y. 

Ferrocerium — Per  lb.,  $12@$15. 

Ferrochrome — Carload  lots,  spot  and 
contract,  60  to  70  per  cent  chromium,  6 
to  8  per  cent  carbon,  lljc  per  lb.  of 
chromium  contained;  4  to  6  per  cent 
carbon,   12c,  f.o.b.  works. 

Ferromanganese — Domestic  78  to  82 
per  cent,  $59@$60,  f.o.b.  furnace;  Eng- 
lish and  German,  $62.50,  ci.f.  Atlantic 
seaport.  Spiegeleisen,  16@19  per  cent, 
$30  per  gross  ton,  f.o.b.  furnace. 

Ferromolybdenum — Standard  grades, 
carrying  from  50  to  60  per  cent  molyb- 
denum metal,  with  low  sulphur,  phos- 
phorous,  and  arsenic,   $2.25  per  lb.   of 


wallpaper    grade,     $90@$160    per    ton    contained  metal,  f.o.b.  works.    Imported 
(depending     upon     quantity);     ground    material,  $1.70@$2. 


roofing  mica,  $25@$70,  all  f.o.b.  New 
York.  Water-ground  mica,  100  and  160 
mesh,  61c.  per  lb.,  f.o.b.  Virginia  points. 
Monazite — Minimum  of  6  per  cent 
thorium  oxide,  $30  per  unit,  duty  paid. 

Phosphate  Rock— Per  long  ton,  Flor- 
ida ports,  pebble  grade:  77  per  cent 
tricalcium  phosphate,  $9.50  ($10.50  for 

■Foote    Mineral    Co.,   Philadelphia,    Pa. 


Ferrosilicon — For  10  to  15  per  cent, 
per  gross  ton,  f.o.b.  works,  $38@$40; 
50  per  cent,  $54@$55;  75  per  cent,  $115 
@$120. 

Ferrotungsten — Domestic,  70  to  80 
per  cent  W,  40@45c  per  lb.  of  con- 
tained tungsten,  f.o.b.  works.  Foreign, 
50c,  duty  paid,  f.o.b.  Atlantic  ports. 

Ferro-uranium — 35  to  50  per  cent  U, 
$6  per  lb.  of  U  contained,  f.o.b.  works. 


I  i  rrnv  anadium  $  I  per  !h.  c.f  V  con- 
tained, according  to  analyses  and 
quant  ity. 

Metal  Products 

Copper    Sheets— Current    New     5 
list    pi  per    lb.;    wire,    14@ 

Lead  Sheets— Full  lead  sheets,  7Jc; 
8c  in  quantity,  mill 
lots. 

Nickel  Silver— 26.75c  per  lb.  for  L8 
per  cent  nickel  Grade  "A"  sheets. 

Yellow  Metal  —  Dimension  sheets, 
17.25c;  sheathing,  16.75c;  rods,  1  to  3 
in.,  14.2 

Zinc  Sheets— $8  per  100  lb.  less  8 
per  cent  on   carload   lots,  f.o.b.  works. 

Refractories 
Bauxite  Brick — 56  per  cent  alumina,. 
$130  per  1,000;  76  per  cent,  Suprafrax. 
$200  per  1,000;  f.o.b.  works,  St.   Louis 
and  Pittsburgh. 

Chrome  Brick— $40@$43  per  net  ton. 
Chrome    Cement  —  40@45    per    cent 
Cr^O:,,  $30@$32  per  net  ton,  and  $31  in, 
sacks,  carload  lots,  f.o.b.  eastern  ship- 
ping points. 

Firebrick — First  quality,  9-in.  shapes, 
$32@$35  per  1,000,  Pennsylvania,  Ohio' 
and  Kentucky. 

Magnesite  Brick — 9-in.  straights,  $53 
per  net  ton,  f.o.b.  works. 

Silica  Brick— 9-in.,  per  1,000,  $30@ 
$35  in  carload  lots,  f.o.b.  shipping 
points. 

The  Iron  Trade 
Pittsburgh,  Feb.  28,  1922 
Railroad  buying  has  increased  con- 
siderably. James  McCrea,  vice-presi- 
dent of  the  Pennsylvania  Railroad, 
announced  at  a  meeting  of  the  Pitts- 
burgh Chamber  of  Commerce  last  week 
that  his  road  is  working  on  plans 
involving  expenditures  of  $100,000,000 
in  this  district. 

Steel  buying  has  increased  somewhat. 
Production  of  steel  ingots  is  at  about 
28,000,000  tons  a  year,  and  seems  to 
be  increasing  slightly. 

The  most  active  demand  in  steel  is 
for  construction  work,  particularly  in 
sheet  and  pipe  for  garage  and  dwell- 
ing-house construction,  with  a  fair  ton- 
nage in  fabricated  steel  construction. 

Bars,  shapes,  and  plates  are  now 
steady,  a  reflection  of  the  price,  1.40c, 
which  is  extremely  low.  Black  and 
galvanized  sheets  are  firm  at  3c  and 
4c  respectively.  Concessions  for  large 
lots  of  tin  plate,  priced  regularly  at 
$4.75,  are  more  common,  and  there  is 
slightly  more  extensive  shading  in  steel 
pipe.  Nails  are  unchanged  at  $2.40  to 
large  buyers. 

Pig  Iron — Bessemer  iron  seems  to  be 
down  50c  to  $19,  Valley,  as  a  result 
of  a  sale  of  a  few  hundred  tons.  Basic, 
quoted  at  $18,  Valley.  Foundry  re- 
mains at  $18.75  to  $19,  Valley.  Demand 
is  light. 

Coke 


Connellsville — Furnace,   $3.25(i 
foundry,  $4<S>$4.25. 


.50: 
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Metal  Statistics 


Monthly  Average  Prices  of  Metals 


Silver 


January.  ■ 


Sterling  Exchange 
.J 
421    75" 
435.511 


- 

- 
- 

Vnr 

sterlings 


.  r  ounce  I 


3o  841 


384   191      

1     ndon,  pence  per  ounoe, 


Copper 


January 
February 


32. 


1921 
70.964 
70  925 

67   565 


June 

August      . . 
September 


December 


tlectl 

1922 
12  597  13  4t,3 
12   53n      12  864 

11  976 

69  381 
73  196 
71  852 

12  170  71  155 
11.634  68  614 
11.948  67  977 
12.673  67  327 

13  035  6S  sit 
13  555 


1922 
65  226 
60.250 


1    lectr 

I  121 
79.119 
75.925 
71.  190 
71.786 
74.298 
75.682 
75.286 
72.705 
72.295 
73.476 
74.386 
74  525 


.lytic 

1922 
72.321 
66.125 


Year  12  502  69  356  74.223 

New  York  >  per  lb    London,  paunds  sterling  per  long  1 


January 

March.  »  "" 

April  4   356 

Nfsv  4  9,2 

June..  4  485 

4   410 

4.  382 

4.600 

4.690 

4.683 

DecemLr  4.700 

4.545 

- 
I  'on. 


Lead 


1922 
4.700 


4    573        4.700 


4  747       4   388 


4    784 
4   293 


1921 
23.387 
20.650 
18  Qll 
2)  589 
23.399 
22.563 
23.399 
23  489 


1922 
23.667 
20  681 


jns,  cents  per  lb. 

Tin 


22   752 

R,  pounds  sterli: 


-Ne 


V  - 

—99',  -   • .-r. 

1)21  1922         1921 

Januarv  31.470     31.480     36.000 

28.534     29.835     32   142 
27296  28.806 

\pnl  28.990 

31.431 
June...  28.514 

Julv     ...  26.7m 

August 25.662 

26   280 
- 

28   592 
32    K6 


1922 


1921 
32. iOO      190.464 
30.767     166  250 

156. 024 

30   404         163.905 

32    5U0  177.411 

29    423  167.506 

164.530 

?4.30l  155    318 

156   7  30 

156    380 


26.680 

27  655 

28  955 
32   486  169   738 


U    576  29   916  165    265 

Ne*  V  r:-.   1 1  ,'ations,  cents  per  II  rling  per  long  ton. 

Zinc 


February    ■ 
March.  . . 
April 

Nlay 

June 

August  .  .  . 
September . 
October 

December 


■ — London  — . 

H2i 

r>22 

1921 

1922 

5  413 

■ 

25.262 

26.321 

4  928 

4.485 

24.850 

24.213 

4  737 

25.077 

4  747 

25.530 

4  848 

26.923 

4  421 

26.750 

4.239 

26.262 

4   186 

25.068 

4  235 

25.256 

.      4.605 

26.315 

...      4.667 

25.949 

4.835 

26.900 

.....      4.655 

25.845 

Year 

New  York  and  St.  Louis  quotations,  cents  per  pound.  London,  pounds  sterling 
per  long  ton. 


Antimony,  Quicksilver   and  Platinum 


ber 


Intin 

ny  ('■ 

Quicks! 

ver  (M 

Platinum   (c) 

Ne« 

York     — 

Men 

York  — . 

. — New 

STork 

1921 

192  ■ 

1921 

1922 

1921 

1922 

5  258 

4   4h3 

48    440 

49   960 

73.400 

97    260 

5  250 

4    416 

49    .43 

48  295 

/0.227 

89  545 

5   282 

46.796 

72.463 

5.137 

45.423 

73.404 

5.250 

47  000 

73.740 

5.087 

46   846 

74.942 

4    735 

44   950 

70.440 

4    597 

45,028 

73.222 

4    564 

42    660 

75   960 

5  085 

39  840 

81    8t0 

4   734 

1  '    804 

82  609 

4     ,  10 

49   212 

78    192 

4   ■,; 

4  i    (62 

75   033 

January. 
February 
March... 

April    .  .  . 

May 

June. . . . 

July 

August 
Septem 
<  ictober 
November 
December 

Year 

Co)    Vntimony  quotati s  in  cents  per  lb  for  ordinary  brands    iM  Quioksili 

dollars  per  tlask.   (c)  Platinum  in  dollars  per  ounce. 

Pig  Iron,  Pittsburgh 


January. 
Febru  iry 
March. . . 
April    .  . 

May 

June  .  . 
July 

August      2 1 .  96 

September   21.96 

October     21.96 


1 92 1 
33.96 
28.96 
28.16 
26.96 
26  21 
24  96 
22  84 


1922 


l'.asli 


No 


December . 


21    96 
21    96 


In  dollars  per  long  to 


1921 
31  96 
26  96 
26  46 
24  46 
23  84 

22  66 
20  76 

20  29 

21  21 
20  96 
20  96 
20  65 

23  43 


No.  2  Foundr/ 

1921  1922 

33.88  21  34 
30.25 
27  85 

26  77  

25  56  

24.38  

22.36   

21.53   

22.82  

22.96  . ... 

22.7-5 

21  96 


Monthly  Crude  Copper  Production 


Alaska  shipments...  . 
Anaconda 
Arizona  C  pper 
Calumet  *fc  Arizona. 
Calumet  <fc  hi  cl . 
I  Ith'T  Lake  Superior 
Chino 

Con.  Ariz  Smell  ing 
East  FJutti- 
Inspiration. . 
Magma. . 
Mil 


6,160,847 
(a) 
(a) 
(a) 


1921 

!,84I,5U6 
(a) 
(a) 
(a) 
(a) 


4.250.000         5.500,000         5.500.000 


1922 

January 

6,909.383 

(a) 

l  ,i 

to 

(-■) 

6.000.0CO 


rada  Cons     

X.w  Cornelia 
<  >ld  Dominion 

Phelps  Dodge 

Ray 

Shattuck  Ariz  'Iia  . 

1  nited  Verde 

United  Verde  Extension.. 

I"iah  Copper 

'  '  '  •  -'united 


5,084,000 
1,536,725 


5.200,000 


(a) 

750.000 

i  ii 
4,514.000 

■ 
I.6J5.936 


5.030.941 

I  .1 
1,717.183 


in 

(a) 

(a) 

8,500,000 


Total  United  States 

Imports:  'ire  and  concen- 
trates, matte     

Imports  of  blister,  unre- 
fined   

Imports  of  refined 


23,231.572       28,341,442       29,629,137       32  010,2 
8,445,551         7.297,583       14,844,641 


5,33  ).  100 
4,00     100 

156,940 
550,710 

2.341.31,8 
2.593.250 


Cerro  de  Pasco 

i   hits 

C   us   M    (cS.  of  Canad 

Falcon  Mines 

Furukawa 

Granbj  I  Ions 

Hampden  Cloncurry.. 

Katanga     

Mount  Morgan ,    to* 

Mount  LyeA   '.220.1 

Phelps  Dodge  Mexican....  (o) 

Sumitomo  1,444.. 

Wallaroo  &  Moonta 

i,    No  c  pperprodu t  during  thi 


5.618.000 

4.0J0.000 

200.000 

518.600 


5,536,000 

4,000,000 

313,290 

550.800 


4,726.000 

4,000,009 

97,985 

582,000 


2,365.017         2,215,403         I,9,'4.I62 
(a)  (a)  III 

6,189.435         5,984,370         6.570,900        6.7/2.600 


nth.     (6)  Estimated. 


Comparative  Annual  Copper  Production 


January 
February. . . 
March... 

April 

May 

June     

July 

August .... 
September. 

October 

November. 
December. . 


1919 
135,733.511 
111.649.512 
102,040.460 
98,808,998 
92,652.975 
95,856,570 
100,369.247 
107.994,040 
108,703, C75 
115,143.143 
117.289.735 
102,997,633 


1920 
121.903.744 
I  17,540,000 
120,309,316 
116,078,871 
1  14,964,207 
116,107,856 
109,729,610 
112.460.254 
104,919.562 
105.231.571 
106.700.178 
95.709,009 


1921 
90,596.597 
86.682.941 
91  046.345 
46,946.523 
25.310.511 
24,623,693 
22.033,739 
23,248,398 
23.855,316 
23.231.572 
28.341,442 
29,629,137 
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Company  Reports 


St.  Mary's  Mineral  Land  Co. 

A  report  of  operations  of  St.  Mary's  Mineral  Land  Co. 
for  L921  shows  the  following  receipts  and  expenditures: 

RECEIPl 
.    i  .  .     )|    1920  $6«.I54.26 

Payments  for  -in  faoe  *  I  ' 

payment  imber  17.592.81 

Distributions  640.00 

Interest  39.555  96 

Ground  ri'iit  5,567  75 

illeoted  39. 90S. 00 

ted  895.92 

•  I      50.000  00 

Treasury  certificates  oi  indebtedness         50.000  00 

Sundry  other  receipts  20.00         204,821.94 

$273,976.20 
EXPENDITURES 

Houghton  Copper  Co.  advances $2,800  00 

Charter  and  land i  taxes 6,711.93 

Salaries   and   expenses   at    Portland,    Boston   and 

Houghton 27.564  81 

1921  Distribution  No.  I 160,000  00 

Cash  on  hand  Dec.  31.  1921 $76,899.46 

For  another  year  the  demand  for  mineral  lands  has  been 
absent  and  for  timber  there  was  little  inquiry.  Several 
small  sales  were  made,  and  in  the  latter  part  of  the  year 
one  fair-sized  sale.  Many  of  the  mines  of  the  district  were 
idle  for  the  greater  part  of  the  year.  The  Champion  Cop- 
per Co.  operated  throughout  the  year,  but  made  no  distribu- 
tions either  of  capital  or  income.  From  sales  of  timber  and 
other  similar  sources  a  distribution  of  $1  per  share  was 
paid  Dec.  15  to  stockholders  of  record  Nov.  15. 

Sales  during  the  year  were  as  follows:  1,123.99  acres  of 
wood  and  timber  to  yield  $34,873;  160  acres  of  surface  only, 
$2,400;  12.89  acres  of  surface  for  railroad  right  of  way. 
For  county  road  construction,  33.28  acres  of  surface  was 
donated. 

The  real  property  of  the  company  Dec.  31,  1921,  con- 
sisted of  92,175.89  acres,  besides  the  mineral  rights  to 
14,969.76  additional  acres. 


United  Verde  Extension  Mining  Co. 

A  report  of  operations  of  the  United  Verde  Extension 
Mining  Co.  for  the  year  ended  Dec.  31,  1921,  together  with 
report  of  the  treasurer  setting  forth  the  financial  condition 
and  results  for  the  fiscal  year,  states  that  owing  to  the 
condition  of  the  copper  market,  the  smelting  plant  was 
shut  down  on  May  1,  1921.  Ore  smelted  during  the  first 
four  months  of  the  year  amounted  to  53,643  dry  tons,  which 
yielded  12,498,005  lb.  copper,  2,328  oz.  gold,  and  112,864  oz. 
silver.  Copper  on  hand  Dec.  31,  1921,  amounted  to  6,955,- 
942  lb.  Amount  of  ore  developed  above  the  1,500  level  was 
1,102,000  tons,  averaging  11.75  per  cent  copper,  .023  oz. 
gold,  and  2.22  oz.  silver. 

Approximately  $95,000  was  spent  on  construction  during 
the  year,  consisting  of  installation  of  a  fuel-oil  system  at 
the  smelter,  completing  the  hospital,  and  the  building  of 
several  company  houses. 

The  table  below  shows  the  average  cost  per  pound  of 
copper  produced  during  the  year.  Owing  to  the  fact  that 
the  smelter  was  operating  only  four  months  of  the  year, 
the  cost  per  pound  of  copper  shown  is  abnormally  high, 
as  production  was  charged  with  the  total  expenses  for  the 
entire  year.  The  cost  stated,  therefore,  should  not  be  taken 
as  a  criterion  of  the  cost  to  the  company  of  its  copper 
produced  during  normal  years. 

Per  Lb. 

Mining $0.0590 

Smelting 0.0317 

Freight  on  ore 0.  0022 

Freight  on  bullion,  refining  and  selling 0.0355 

Other  expenses 0.0062 

$0.1346 

The  costs  do  not  include  depreciation,  reserve  to  return 
capital  (depletion),  or  taxes. 


General    conditions    for    future    operations    are    slightly 
improved  since  the  shutdown  and  wa  hat  reduced, 

but  the  reduction  of  freight  rates  is  essential  h 
to  future  successful  operations  al  th( 

as  is  likewise  a  reduction  in  the  present  high  taxes.  The 
state  and  county  taxes  paid  during  1921  amount. 
$566,553.04,  and  if  production  had  continued  during  the 
year  at  the  rate  of  3,000,000  lb.  a  month,  taxes  would  have 
amounted  to  1.574c.  per  lb.  of  copper.  On  the  actual  pro- 
duction, these  taxes  amounted  to  4.533c.  per  lb.  of  copper. 
BTATEMENTOI   I   VHNING8  FOR  1921 


Deductions 

Mm.   and  smelter  operating,  freight  and  selling 

$1,603,838.27 

Other    expenses,    including    taxes   paid,    and 

accnied 678,424.  47 


Earnings  from  operations. 


Amounts  written  off  to  reserves  for  depletion 
and  depreciation 


$36,996.73 
1,565,538.13 


Net  loss  to  surplus 

BALANCE  SHEET,  DEC.  31,   1921 

ASSETS 
Mining  property,  including  appraised  value  of  developed  o 

bodies 

Less  depletion  reserve 


Smelter  plant,   mine  and   other  machinery, 

equipment  and  buildings $5,875,369.  01 

Less  depreciation  reserve 2,275,122.36 

Investments,  at  cost 

Land,  ranches 

Accounts  and  notes  receivable,  including  interest  acrued 

Inventories  of  materials  and  supplies 

Cash  in  banks  and  on  hand 

Liberty  bonds,  at  par 

(Market  value  Dec.  31,  1921— $3,253,646.  58) 
Due  on  metals  sold,  ore  and  bullion  on  hand 


LIABILITIES 


Capital  stock,  authorized . 
Less  treasury-  stock. ...... 


Accounts  payable,  including  taxes  and  other  accrued  charges. .  . 

Reserve  for  liability  insurance 

Surplus  from  appraisal  of  developed  orebodies     $40,000,000.00 
Less  amount  refunded  in   1918  to  the  stock- 
holders out  of  reserve  fund  for  depletion. . . .  1,575,000.  00 

Surplus  account, balance  as  at  Jan.  1,  1921...  .       $2,984,858.73 
Less  dividends  paid,  Nos.  19,  20,  21 1,050,000.00 


$26,836,843.07 

'3,600,246!  6S 

2,088.116.35 
269.768.42 

1,432.665.04 
376.359.91 
846.146.37 

3,365,100.00 

1,882,283.65 


$525,000.00 

1,247.541    93 

93,670.20 


Deduct  net  loss  for  1 92 1 . 


Mining  Dividends  for  February,  1922 

The  following  dividends  were  paid  by  mining  companies 
during  February,  1922: 


0.25 

N.J 2.00Q 

Ariz 0.25Q 


Totals 
$44,201 
40,000 
62,790 

133,689 
373,557 

100,000 
450,000 
840.000 
262,500 


Per 

Companies  in  the  United  States:  Situation  Share 

Chief  Consolidated,  s.  1 Utah $0.  05  Q 

Colorado  Fuel  &  Iron,  pfd Col.,  N.  M.,  Wyo.      2.00Q 

Homestake  Mining,  g S.  D 0.  25M 

International  Nickel,  pfd N.  J..  Ont 1 .  50  Q 

Miami  Copper Aiiz 0 .50  Q 

Mohawk  Mining,  c Mich. . . . 

New  Cornelia,  c Ariz 

New  Jersey  Zinc 

United  Verde  Ext.,  c 

^Companies  in  Canada  and  Mexico: 

Amparo  Mining,  g.  s 

Hollinger  Consol.  Gold 

The  Mohawk  Mining  Co.  resumed  the  $1  distribution  which 
was  last  paid  in  November,  1920;  and  the  new  Cornelia  Cop- 
per Co.  again  paid  25c.,  for  the  first  time  since  Aug.  23,  1920. 
A  resumption  of  dividends  by  these  two  copper  companies  is 
a  result  of  lower  costs  and  the  gradually  improving  condi- 
tion of  the  copper  industry.  International  nickel  continues 
its  preferred  dividend  and  is  likely  to  do  so  in  the  future, 
though  producing  operations  have  been  suspended. 


Mex     0.03  Q  60,000 

Ont 0.05  4wks.246,000 
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Mining  Stocks 

Week  Ended  February  25,  1922 


N    \    Curb 

.V  «  "i  ark 
Arauiiais  I        -    1  I 

. 
N    V    Curb 

I 

N    '\    Curb 

New  \  ark 
•     >   ,^  ork 
New  York 
Columbus 

N    "i 

N    Y  .  Curb 

I 

I 

Ltnt  National  Boston  Curb 

Franklin  Boston 

■    r  B  ston  Curb 

ilranhy  Cow  1  Ne»  Yi  rk 

Oreene-Cananea New  York 

•- 


N    Y    Curb 
Nov    .1     rk 

- 


1 

Kennecott  .  New  Y'ork 

Keweenaw B.  ,ston 

nper Boston 

. . .  Boston 

:,per N.  Y.  Curb 

Bowl   ii  Curb 

1 

Mass  Consolidated.  1 

Miami  Copper       ...  New  Y  .rk 

Michigan Boston 

Mohawk.  .  .  .  Boston 

Mother  Lode  Coa. . .  NY.  Curb 

Nevada  ConsoL New  York 

rrielia 1 

North  Butte Boston 

ike. Boston 

Ohio  Copper N.  Y.  Curb 

:nion B 

Osceola        Boston 

Phelps  Dodge Open  Mar. 

Quincy Boston 

i  >.'■       ',    rk 

Ray  Hercules N.  Y    Curb 

St.  Mary's  Min   Ld..  Boston 

£  opper Boston 

Shannon Boston 

shattuck  Arizona New  York 

H  urh  Lake Boeton 

-  4  Boston...  Boston 

iC  cfs.  New  York 

Tuolumne Boston 

United  Verde  Ex Boston  Curb 

Utah  Consol Boston 

Utah  Copper       ...  New  York 

Utah  Metal  tT Boston 

Victoria  Boston 

Winona Boston 

Wolverine Boston 


•25 


2j 

•22 


21 

3s: 


2iJ 

21 


301 
t*6 


fl90 
43} 


1 

62! 

"1 

21 
•40 

101 


43 1 
II 

*90 


'20,  Q  $0.50 

J.     Mar.  '19  1.00 

48     Nov.  '20.  Q  I   00 

I8.Q  0.5O 


u     Sept.  '19,  Q 

'21.  Q 
277     Jul 


23 


Pee. 


"ij 


26 
*30 

\t 

*58 
7! 
io; 

•65       *55       *58 


'18.  SA 
3     Mar.    21.  Q 



25 J  Sept.  '20,  Q 


•30 
•2     Dec.  '18,  Q 


411     Sept.  '20,  Q 


7!   Mar. '20,  Q 

IO!    Pec.  '19,  A 

Feb. '19,  SA 

:    


•50       »50       *50 


261 
3 
2) 


t*5 
II 

2\ 

2n 

55i 


28'.    Mav'19.  Q 
26}  Nov.  '20,  Q 


2J  Jan.  '21. Q 

38'  Oct.  '20,  Q 

•20,  K 

2i     Sept.  "19,  SA 

27t  Dec.  '20.  Q 

I 


•10  

23  Dec. '18.  Q 

32  June  '20,  Q 

.  Jan.  '22.  Q 

42;  Mar.  '20,  Q 

13|  Dec.  '20,  Q 
•4 


10}  May' 18.  I 

•55     May '13, 

28}   Feb.  '22,  Q 

I     Sept. '18, 

611  Dec.  '21,  Q 

I  ft  Dec.  '17, 

21   

•40     

I0J   


Intcrnat.  Nickel. . .         New  Yi 
Internat.  Nickel,  pfd     New  Y' 


NICKEL-COPPER 

Hi 


rk 


121 

67 ! 


62 


National  Lead New  York 

National  Lead.  pfd.. .  New  York 

St.  Joseph  Lead New  York 

New  loria Boston 


131 


LEAD 

901 
113! 
I3J 

QUICKSILVER 
•50       «50 
ZINC 

I3j       13 


12     Mar. '19, 
67!  Feb.  '22,  Q 


89  Dec. '21,  Q 
113}  Dec.  '21.  Q 
I  3  i  Dec.  '21,  Q 


0  25 
0  50 
5.00 

66 

0.50 

6137! 

0  05 

50 

0  25 
0.50 


0.05 
1.00 
0.25 
0.50 
0.50 


21  .... 

2 
28 j  Jan. 
•3 

11 

19,  Q 

0.50 

21  Nov 
261  Feb. 
2 

•17.  Q 
'22  Q 

1.00 
0.50 

55}  Feb. 
71  

'22.  Q 

1.00 

13  J  Sept 
17}  Feb. 
11}  Oct. 
25  .... 

•20,  Q 
'22,  K 
18,  Q 

0  25 
0  25 
0.25 

1.00 
0  50 
1.00 
1.00 
0.25 


43!  Dec.  '21,  K 

121 

►90  Nov.  '  1  7.  Q 

71  Jan.  '20,  Q 

65   

1.00 

6^25 
0.25 

11  

0  25 
0.25 
0.50 
0.30 


1.50 
1.75 
0.25 


Am.  Z.  L.  AS NewY'ork 

Am.  Z.  L.  4  S.  pfd.  .      New  York  

Butte  C.  4  Z NewY'ork  5}         51 

Butte  4  Superior.. . .     New  York  

Callahan  Zn-Ld New  York  5}         5} 

New  Jersey  Zn N .  Y   Curb         137       135 

Y'ellow  Pine Los  Angeles         

•Cents  per  share.     tBid  or  asked.     Q,  Quarterl 
Monthly.    K.  Irregular.    I,  Initial.    X.  Includes  exti 

Toronto  quotations  courtesy  Hamilton  B.  Wills:  Spokane,  Pohlman  Investment 
-ilt  Lake,  Stock  and  Mining  Exchange,  Los  Angeles,  Chamber  of  Com- 
merce and  Oil;  Colorado  Springs,  The  Financial  Press,  N.  Y'. 


13     Mav '20.  1.00 

361  Nov. '20,  Q  1.50 

5j   June  '18,  0.50 

'20,  1,25 

51  Dec  '20.  Q  0  50 

37     I  eb.  '22.  Q  2.00 

50    Sept. '20.  Q  0.03 

SA,  Semi-annually.   M, 


UaskaGoId  New  York 

Alaska  Jul New  York 

Carson  Hill  New  York 

Cresson  I  lonsol   G  N    1    Curb 
Dome  Exti       >n  i    ronto 

,\,  -  York 

Florence  Goklfield  N    Y.  Curb 

Golden  I  lycle  Colo.  Springs 

G.iM'nM  C,,„s,,l  ,\    Y.  Curb 

(  lonsol Toronto 

rlomcstake  Mining..  NewY'ork 

Kirkland  Lake Toronto 

Lake  Shore  ..  Toronto 

Mclntvre- Porcupine.  Toronto 

! '  ircu] i  n  iwn.. . .  Toronto 

Porcupine  V.  N.  T...  Toronto 

Portland  .....  Colo  Springs 

Sel,ii,„.-,cli,T...  Toronto 

Silver  Pick      N    \    Curl, 

[ghes Toi 

I  -m  Ri  ed      ...  Los  Angeles 

United  Eastern N.  Y.  Curl, 

Vindicator  Consol  .  .  Colo.  Springs 

While  Cups  Mining..  N.  Y.  Curl. 

Yukon  Gold  N.Y.I  urh 


MiHh 
COLD 

1 


*77 

*4 

9  50 

61  i 

*47J 

1  05 

2  87 
•27 

*28; 


Low     Last  Last  Dlv. 

1  1   

141       I4j   '.'.'.  '.'.'.'.'.'.'.'.'. 
2j  2|JJan.  '22,  Q        $0.10 

'84      1.00  ...  ... 

231       24J  Jan.  '22,  Q         0.25 

•25       *27     „..      . 

*75       *75     June  '21,  Q         0.02 

•4  »4      Dec.  '19,  0  05 

8  "5     9  15     Feb.  '22,  0  05 

60         61  i    I  eb   '22,  M         0.25 

40  

1  73      1.73     Nov.  '21,  K        0  02 

2  84     2.00     Jan.  '22,  K  0.05 
•25        *27    July  '17,  0.03 

'25        *28J      

•36       *36    Oct. '20,  Q         0.01 
*37       *471   

•2     

*3I       *43     

*77     Dec. '19,  0.02 

HI       IHJan.  '22,  Q          0.15 

•21        *2I      Jan. '20,  Q  0.01 

.    .      *3      

I  ft       lftJune'18,  0.02} 


SILVER 

Batopilas  Mining NewY'ork 

Bes     i  i  lonsol           .  Toronto  *36  *27J 

<  'oinur.is Totonto  I  I 

Crown  Reserve......  Toronto  *25  •16'. 

Kerr  Lake N    Y.  Curb  3]  i\ 

La  Rose  Toronto  *52  *38 

McKinley-Dar.-Sav..  Toronto 

Mining  Corp.  Can...  Toronto 

Nipissinc N.  Y    Curb 

l  Uit nrio  Silver New  York 

Ophir  silver     N.  Y   Curb 

Teniiskaiiiing Toronto 

Trethewey Toronto 

GOLD  AND    SIIVER 

Boston*  Montana...  NY'.  Curb  *46  *40       *4I 

Cash  Hoy         .    ,        .  N.  Y.  Curb  *4  *4         *4 

Dolores  Ksperanza...  N.  Y'.  Curb  I  *75       *82 

101  Salva.lor N.  Y.  Curb  *5  *3         *4 

Jim  Butler N.  Y.  Curb  6  6          *6 

Jumbo  Extension....  N.  Y.  Curb  4  3         »4 

MacNamara  M.4M.  N.  Y.  Curb  *8  *7         *8 

Ton, .pah  Belmont..  N.  Y.  Curb  IS  1} 

Tonopah  Divide N.  Y.  Curb  *63  *58 

Tonopah  Extension..  N.  Y.  Curb  II  II 

Tonopah  Mining N.  Y.  Curb  II  1} 

West  l.ml  Consol....  N.  Y.Curb  *75  *75 


I   15     I   00 

6i  6 

51  51 


•3} 


i   Dec.  '07,  I 
•35}  Mav  '20,  K 
I      May  '21,  Q 
•24     Jan.  '17, 

3}  Jan.  '22,  Q 
•52      Apr.  '18, 
•23     Oct.  '20,  Q 
1.15     Sept.  '20.  Q 
«i  Jan.  '22.  Q 
51  Jan.  '19,  Q 
•12     Jan.  '12, 
♦34     Jan.  '20,  K 
•5     Jan. '19, 


Aug.  '18,  SA 
•4     June '16, 
•8     May  '10, 

I  tVJan.  '22.  Q 
*58  

II  Jan.  '22,  Q 
II  Oct.  '21,  SA 

•75     Dec. '19.  SA 


SILVER-LEAD 

Caledonia N.  Y.  Curb  *5  Jan. '21,  M 

Cardiff  M.  4  M Salt  Lake          100     1.00  1.00  Dec.  '20, 

ChiefConsol Boston  Curb          3J         31  3}  Aug.  '21,  Q 

ConsoL  M.  AS     ...  Montreal              19         181  18 J  Oct    '20,  Q 

Daly  Mining Salt  Lake        t3.00  tl   00  ...  July  '20,  Q 

Dal'v-Wcst Boston                     25         1\  21  Dec.  '20,  Q 

Eagle  4  Blue  Bell...  Boston  Curb         t3         Ui  21  Apr.  '21,  K 

Electric  Point Spokane                 *5         *4|  *4J  May '20,  SA 

Federal  M.  AS.        .  New  York           tl  2         t°"  ...  Jan. '09, 

Federal  M.  AS.,  pfd  NewY'ork             39}       39  39  Dec.  '21,  Q 

Florence  Silver Spokane               *22       *191  *22  Apr. '19, 

Grand  Centn.'..      ..  Salt  Lake          t*44i   1*42  *42  Jan.  '21,  K 

Hecla  Mining N.  Y\  Curb             5J         51  5JDec.  '2I.Q 

Iron  Blossom  Con...  N.  Y.  Curb         *I9       *I9  *19  Dec.  '21,  Q 

JudgeM.AS Salt  Lake        f3.IOt2.50  3  00  Sept.  '20,  Q 

Marsh  Mines N.  Y.  Curb           *5         *5  *5  June '21,  I 

Prince  Consol Salt  Lake              *8i        *7i  *8}  Nov.  '17, 

Rambler-Cariboo...  Spokane                  *6i        *5}  *5jFeb.  '19, 

Rex  Consol N.  Y.  Curb           *9         *7  *8  

South  Hecla.,            .  Salt  Lake          f*60     f*35  .  Sept. '19,  K 

Standard  Silver-Ld..  N.  Y.  Curb         *15       *15  *I5  Oct. '17. 

Stewart  Mines N.  Y.  Curb           *3         *3  *3  Dec. '15, 

Tamarack-Custer....  Spokane            2.25     2  00  2  25  Jan. '21.  K 

Tintic  Standard Salt  Lake          2.12!  2 .  00  2.02  Dec.'21,Q 

Utah  Apex    Boston                     31         3  31  Nov.  '20,  K 

Wilbert  Mining N.  Y'.  Curb           *2  Nov.  '17, 

VANADIUM 

Vanadium  Corp NewY'ork            38}       33J  361  Jan. '21,  Q 

ASBESTOS 

Asbestos  Corp   Montreal              48         47  48  Jan.  '22,  Q 

Asbestos  Corp.,  pfd..  Montreal             74  Jan.  '22,  Q 

SULPHUR 

Frecport,  Texas New  York             14!       13}  14  Nov.  '19,  Q 

Texas  Gulf New  York            46J       43}  46}  Dec.  '21.  Q 


MINING,  SMELTING  AND  REFINING 


Amer.  Sm.  A  Ref... , 
Amer.  Sm.4  Ref.  pf. 
Am.  Sm.  Sec.  pf.  A. 
U.  S.  Sm,  R.  &  M.  . 
U.S.  Sm.R.4  M.  pf.. 


New  Y'ork 
New  Y'ork 
New  Y'ork 


451 
89! 
88! 
331 


46}  Mar.  '21,  Q 
89!  Dec.  '21,  Q 
88J  Jan.  '22.  Q 
331  Jan.  '21.  Q 
43    Jan.  '22,  Q 


0.12} 
0.03 
0.12! 
0.05 
0  I2( 
0  02 
0.03 
0.  121 
0.  15 
0.53 


0.07 
COS 
0.02* 
0.05 

6.05 
0.05 
0.05 


0.01 

0  15 

0.05 

0.62) 

0.10 

0.25 

0  05 

0.03 

1.50 

1.00 

0.01) 

0  01 

0.17 

0.02) 

0   121 

0  02 

0  02} 

0  01 


0  15 
0  05 
0  05 
0  04 
0.05 
0.25 
0.01 


1.00 
1.75} 
1.50 
0.50 
0.87 
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NEW  MACHINERY 
AND  INVENTIONS 


The  Summer  Camp — A  Welfare 
Provision 

Welfare  work  is  generally  con 
as  confined  principally  to  the  larger 
industrial  and  mining  enterprises,  its 
value  in  general  business  and  mer- 
cantile firms  is  certainly  just  as  im- 
portant, but  in  this  extensive  tield  little 
has  even  been  attempted. 

The  Hendrie  &  Bolthoff  Manirfactur 
bog  &  Supply  Co.,  of  Denver,  Col.,  has 
always    maintained    close    and    friendly 


SUMMER    CAMP    OF    HENDRIE 
&  BOLTHOFF 

relations  with  the  company's  275  em- 
ployees. To  meet  the  problems  of  sick- 
ness and  to  promote  entertainments 
and  social  relations,  a  mutual  benefit 
association  was  established  in  1903 
with  75  charter  members.  The  en- 
rollment is  purely  voluntary,  and  has 
averaged  over  90  per  cent  during  the 
eighteen  years.  The  association  is  self- 
governed  by  regularly  elected  officers 
and  by  various  committees  who  visit 
the  sick,  administer  relief,  and  also 
arrange  for  entertainments  and  other 
social  gatherings. 

The  sick  fund  is  maintained  by 
assessments,  the  average  cost  to  each 
member  being  about  $4.50  per  year. 
The  firm  itself  contributes  50  per  cent 
additional  toward  the  fund.  During 
sickness,  a  benefit  of  $10  per  week  is 
paid  for  a  period  of  ten  weeks  if 
required.  In  cases  of  special  emer- 
gency, this  can  be  extended  for  an- 
other ten  weeks. 

The  firm,  at  its  own  expense,  also 
carries  group  life  insurance,  which 
covers  all  who  have  been  in  its  employ 
for  a  year.  This  pays  $1,000  to  the 
family  of  a  married  man,  $500  to  the 
beneficiary  of  a  single  male,  and  $500 
to  any  woman  employee's  beneficiary. 

The  most  interesting  branch  of  the 
firm's  welfare  work  is  the  mountain 
recreation  camp.  Summer  vacations 
for  the  average  working  man  with  a 
hife  and  children  do  not  mean  a  trip 
to  some  cool  resort  and  a  week  or  two 
at  a  good  hotel  with  the  usual  recrea- 
tions and  sports.  The  railroad  fare  is 
often  the  deciding  factor  against  it, 
to  say  nothing  of  the  cost  of  board 
du'-ing    the    outing.      So    he    generally 


spends  the  period  restlessly  at  home 
and  is  glad  when  the  time  is  m 
back  to  work.  The  wife  and  children 
whatever. 
It  was  to  provide  the  means  of 
enjoying  a  real  vacation  that  the 
Hendrie   <fc    Bolthoff   Manufacturing   A; 

Supply  Co.  purchased  a  former  summer 
0  acres  of  mountain 
land  beautifully  situated  on  the  South 
Platte  River  about  thirty-two  miles 
from  Denver.  Summer  rates  on  the 
C.  &  S.  Ry.  make  the  transportation 
costs  reasonable.  There  is  a  good 
automobile  road  for  those  who  prefer 
the  trusty  flivver. 

The  water  supply  is  piped  from  a 
small  mountain  stream  for  a  quarter 
of  a  mile  and  provides  ample  fresh 
cold  water  under  good  pressure. 

There  were  six  cottages  on  the  prop- 
erty, well  situated  but  in  poor  repair. 
These  have  been  rebuilt,  new  floors 
put  in,  and  wide  porches  added.  There 
is  running  water  in  the  kitchens  and 
every  comfort  and  convenience  ap- 
propriate for  the  purpose  is  to  be 
found.  In  addition,  the  cottages  are 
completely  furnished,  even  to  blankets 
and  cooking  utensils,  only  bed  and 
table  linen  being  excepted.  Accom- 
modation is  provided  for  seven  families 
each  week,  the  larger  cottages  being 
allotted  to  those  with  the  largest 
families.  The  firm  makes  no  charge 
for  the  cottages.  Even  the  fuel  is 
supplied,  so  that  the  cost  of  food  and 
railway  fare  is  the  only  expense  to 
those  who  take  advantage  of  this 
unusual  opportunity  for  a  real  summer 
vacation. 


must  alwj  on  ;l„,| 

not  between  two  graduations.  A  frac 
tional  poise  it  operated  bj  a  knurled 
handle  on  the  front  of  the  mail 

i  of  the  beam  is  beveled  for 
convenience  in  reading.  The  type- 
registering  ticket  is  placed  in  a  slot 
in  the  p  I        printing  plunger  is 

I  by  a  handle  in  conjunct- 
nary   hand-hold  attached  to  tin- 
front  of  the  poise.    This  obviates  twist- 
ing the  beam  on  its  hangers.    A 
the    poise    allows    for    gross    and    tare 

Tickets   of  standard 
available,   and   the  device   is   of   utility 
in  preventing  blunders  in  writing  down 
weights. 


Type-Registering  Scales 

Inquiry  has  been  made  as  to  what 
manufacturer  supplies  a  type-register- 
ing beam  scale  described  in  the  article, 
"Gold  Mining  at  Carson  Hill,  Cali- 
fornia," appearing  in  Engineering  and 
Mining  Journal,  Nov.  5,  1921,  p.  727. 
Fairbanks,  Morse  &  Co.  manufacture 
the  track  scales  used  at  the  Carson 
Hill  mine.  In  this  type  of  scales  the 
single  beam  is  fitted  with  a  metal 
type-strip  and  a  printing  mechanism 
which  is  part  of  the  poise  itself.  The 
poise  runs  on  smooth-turned  rollers 
upon  the  milled  top  of  the  beam,  the 
back  roller  having  a  groove  correspond- 
ing to  a  rib  milled  on  the  beam  which 
prevents  the  poise  from  sticking  or 
jumping  off.  The  poise  has  a  handle  at 
the  top,  the  end  of  which  engages  with 
notches  on  the  beam,  so  that  the  poise 


New  Dynamite  Claims 
Several  Advantages 

A  dynamite  which,  it  is  announced, 
will  prove  an  important  factor  in  re- 
ducing explosives  costs  in  quarrying 
and  other  open-cut  work  has  been  per- 
fected recently.  The  new  "powder" 
is  known  as  "dumorite"  and  is  made 
with  a  double  base  of  modified  nitro- 
glycerin and  guncotton.  It  cannot 
freeze  and  does  not  produce  headache. 
It  is  claimed  that  the  explosive  will 
effect  a  saving  in  cost  of  one-third.  It 
is  as  powerful,  stick  for  stick,  under 
ordinary  conditions,  as  regular  40  per 
cent  dynamite,  its  economy  consisting 
in  the  fact  that  each  case  contains  ap- 
proximately one-third  more  sticks.  The 
rew  dynamite  is  being  produced  by  the 
Du  Pont  company. 


When  "Free  as  Air"  Loses 
Its  Meaning 

Air  when  compressed  and  converted 
into  a  form  of  energy  and  power  ceases 
to  be  "free";  fuel,  machinery,  equip- 
ment, and  labor  enter  into  making  it 
an  item  of  cost.  And  cost  of  com- 
pressed air  rises  greatly  through  any 
waste  by  leakage  before  final  distribu- 
tion to  the  tool  which  it  operates  or 
to  the  points  of  its  ultimate  use. 
Owing  to  leakage  through  joints  in 
piping,  valves,  split  pipe,  defective 
castings,  and  wastage  at  a  tool  or  ma- 
chine, the  over-all  efficiency  of  com- 
pressed air  is  often  reduced  40  to  60 
per  cent  throughout  the  system. 

Jenkins  Bros.,  manufacturers  of 
Jenkins  valves,  have  recently  perfected 
and  are  now  marketing  a  brass  air 
gun.  which  is  air-tight  and  an  assur- 
ance against  costly  air  waste.  The 
Jenkins  renewable  disk  with  which  this 


TYPE-REGISTERING    BEAM   SCALE 
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I  ted    is    an    innovation    in 
equipment  of  this  kind,  and  is  especially 
suited  for  air  service.    The  disk  forms 
tact  on  the  scat  and  takes 
up   the    wear   of   frequent    usa 
.  but   can  tx 
and  quickly  renewed,  if  necessary. 
The  Jenkins  air  cun  is  finding  wide 
foundries  for  blowing  off  cores, 
cleanii  -  IBS,    flasks,    patterns, 

and  for  general  dusting  and  in  machine 
shops     for    blowing     off     chip     boring 
tilings,    trimmings,    and    for    cleaning 
in     fact    everywhere 
Mast  of  air  is  required. 


INDUSTRIAL  NOTES 


The  Hercules  Powder  Co.  has  reduced 
prices  on  high-explosives,  permissibles 
and  blasting  powders.  The  new  prices, 
effective  Feb.  17,  will  be  quoted  on  re- 
quest. 

C.  L.  Dewey  has  become  associated 
with  the  Cement-Gun  Construction  Co. 
of  Chicago,  111.  He  will  devote  his  time 
exclusively  to  the  development  of  "ce- 
ment-gun" contract  work. 

The  Philadelphia  office  of  the  Hauck 
Manufacturing  Co.  has  been  moved  to 
1726  Sansom  St.  Herbert  Vogelsang, 
who  has  been  connected  with  the  com- 
pany for  six  years,  will  be  in  charge. 

Wilson  Welder  &  Metals  Co.,  Inc., 
g  St.,  New  York,  manufacturer 
of  arc  welding  machines  and  certified 
welding  metals,  announces  the  appoint- 
ment of  R.  L.  White  as  district  manager 
in  charge  of  the  company's  Detroit  of- 
fice, at  809  Kresge  Building,  Detroit, 
Mich. 

The  Rathbun  Jones  Engineering  Co., 
Toledo,  Ohio,  has  appointed  the  Inger- 
soll-Rand  Co.,  New  York,  general  sales 
agent  for  Rathbun  gas  engines.  The 
large  sales  organization  and  service  de- 
partment of  the  Ingersoll-Rand  Co., 
combined  with  the  fact  that  gas  engines 
are  used  to  drive  compressors,  pumps, 
and  other  machinery  which  it  manufac- 
tures, places  it  in  a  position  to  serve 
with  satisfaction  the  users  of  gas  engines 
and  other  complementary  machinery. 

The  Chillingworth  Engineering  Cor- 
poration announces  that  Frank  H.  Plum, 
Herbert  Pluemer,  George  E.  Mellin,  and 
Harold  von  Thaden,  formerly  of  the 
<\  W.  Hunt  Engineering  Corporation, 
have  become  associated  with  the  Chill- 
ingworth interests  and  will  carry  on  a 
business  of  a  character  similar  to  that 
conducted  by  the  C.  W.  Hunt  Engi- 
neering Corporation.  The  corporation 
will  occupy  offices  at  143  Liberty  St., 
New  York. 

The  New  York  branch  of  the  Electric 
Storage  Battery  Co.  announces  the  con- 
solidation of  its  various  offices  in  that 
city.  That  part  of  the  sales  force 
formerly  situated  at  the  Exide  factory, 
64th  St.  and  West  End  Ave.,  has  been 
moved  to  the  New  York  branch  office 
at  23-31  West  43d  St.,  which  will  here- 
after be  the  headquarters  also  of  the 


export  sales  department.     F.  L.  Kellogg, 

manager  of  the  North  Atlantic  district; 
1  ■'.  V.  Sampson.  New  York  branch  man- 
ager; and  J.  V.  Kelly,  Jr.,  export  sales 
manager,  will  make  their  headquarters 
at    the   West  43d  St.  offices. 

The  Fast  Butte  Copper  Mining  Co. 
has  just  purchased  an  8-ft.  by  30-in. 
Hardinge  conical  ball  mill  for  the  com- 
pany's flotation  plant  at  the  Silver 
Plume  mine,  in  Colorado.  The  Maza- 
pil  Copper  Co.  at  Saltillo,  Mexico,  has 
just  purchased  a  6-ft.  x  22-in.  Hardinge 
ball  mill  to  grind  a  copper  ore,  also  for 
flotation.  The  Pittsburgh  Exploration 
Syndicate  has  bought  a  3-ft.  ball  mill 
for  its  plant  in  Nicaragua.  The  Atlas 
Mining  &  Milling  Co.  of  Sneffels,  Col., 
ought  a  7-ft.  x  36-in.  Hardinge 
conical  ball  mill  for  the  recovery  of  sil- 
ver from  the  company's  ore  by  flotation. 
The  Oceona  Development  Co.  of  Ari- 
vaca,  Ariz.,  has  purchased  two  4i-it.  x 
16-in.  Hardinge  conical  ball  mills  to  be 
used  to  grind  for  flotation. 


Manganiferous  Iron  Ores — Clement 
K.  Quinn  &  Co.,  Duluth,  Minn.,  and 
Cleveland,  Ohio,  have  recently  issued 
an  instructive  little  bulletin  which  con- 
tains interesting  facts  regarding  the 
uses  and  effects  of  manganiferous  iron 
ores  as  used  in  blast-furnace  practice. 

Oil  Burners — The  Denver  Fire  Clay 
Co.,  Denver,  Col.,  has  issued  a  new 
bulletin  of  thirty-two  pages,  "D.  F.  C. 
Oil  Burners,"  which  deals  with  the 
types  of  burners  and  equipment  manu- 
factured by  the  company.  The  first 
twenty-one  pages  are  devoted  to  a 
general  discussion  on  the  combustion  of 
fuel  oil.  The  company  will  send  a 
copy  to  those  interested. 

Mesabi  Sinter — Clement  K.  Quinn 
&  Co.,  Kirby  Building,  Cleveland,  Ohio, 
has  recently  issued  a  leaflet  which  de- 
scribes briefly  the  features  and  ad- 
vantages of  "Mesabi  Sinter,"  in  addition 
to  interesting  facts  regarding  its  manu- 
facture. This  sinter,  or  manufactured 
iron  ore,  is  being  produced  on  the 
eastern  end  of  the  Mesabi  Range  by  the 
Mesabi  Iron  Co.  Clement  K.  Quinn  & 
Co.  are  the  exclusive  sales  agents. 

Coal  Crushers  —  The  Jeffery  Manu- 
facturing Co.,  Columbus,  Ohio,  has 
recently  issued  Catalog  No.  3559,  which 
illustrates  and  describes  the  construc- 
tion and  operation  of  the  Jeffery  Single 
Roll  crusher,  including  typical  installa- 
tions in  service,  table  of  capacities  of 
the  different  sizes  of  machines  for  use 
in  crushing  various  grades  of  bitumin- 
ous coal,  and  other  valuable  informa- 
tion for  crusher  users.  Besides  the 
crushing  of  coal,  this  type  of  crusher 
is  well  suited  to  the  reduction  of  salt, 
alum,  bone,  and  similar  substances. 

Dry  Dust  Collectors  —  By-Products 
Recoveries,  Inc.,  328-332  Seventh  Ave., 
New    York,    has    issued    Bulletin    No. 


326,  descriptive  of  the  reverse-nozzle 
type  of  dry  dust  collectors  which  the 
company  is  manufacturing'.  This  col- 
lector consists  of  a  chamber  containing 
a  multiplicity  of  perforated  baffles  with 
a  unique  circulating'  system  which 
causes  them  to  function  to  the  best 
advantage.  It  may  also  be  used  as  a 
classifier,  as  the  coarser  particles  are 
recovered  in  the  first  sections  of  the 
receiving  bin.  No  provision  is  con- 
sidered necessary  for  cleaning. 

Dorr  Equipment— The  Dorr  Co.,  101 
Park  Ave.,  New  York,  has  issued  an 
attractive  pamphlet,  printed  in  sepia 
on  tinted  paper  and  tied  with  a  silk 
cord,  describing  the  testing  facilities  of 
the  company.  These  are  unique,  as 
many  of  our  readers  know,  for  the 
company  maintains  a  complete  plant 
at  Westport,  Conn.,  at  the  junction  of 
the  Saugatuck  and  Aspetuck  rivers, 
where  the  natural  environment  as  well 
as  the  man-made  equipment  is  most 
conducive  to  scientific  research.  The 
Dorr  pulp-handling  and  settling  ap- 
paratus has  almost  unlimited  applica- 
tions where  the  handling  of  mixtures 
of  finely  divided  solids  and  liquids  in 
large  quantities  is  involved. 

Pulverized  Fuel — A  bulletin  on  the 
Quigley  fuel  systems,  comprising  meth- 
ods of  preparing,  transporting,  and 
burning  of  pulverized  fuels,  has  been 
issued  by  the  Hardinge  Co.,  120 
Broadway,  New  York.  This  bulletin  is 
known  as  No.  12,  and  treats  the  subject 
of  pulverized  fuels  in  a  manner  never 
before  attempted.  One  of  its  distinguish- 
ing features  is  the  fact  that  emphasis  is 
laid  upon  the  methods  employed  prop- 
erly to  prepare  and  burn  the  powdered 
coal,  rather  than  on  a  discussion  of 
the  pulverizer.  This  catalog  will  un- 
doubtedly be  useful  to  the  engineer 
designing  power  plants  or  furnaces  re- 
quiring considerable  quantities  of  heat, 
as  facts  and  figures  are  given  which 
will  aid  him  in  his  work.  At  the  same 
time,  it  is  written  in  a  way  that  will 
interest  the  non-technical  person  who 
is  seeking  a  general  knowledge  of  the 
subject  covered. 

Pumps — With  the  intention  of  en- 
couraging suitable  standards  of  manu- 
facture and  of  engineering  practice  in 
the  pump  industry,  and  assisting  in  the 
development  of  standard  methods  of 
procedure,  the  Hydraulic  Society,  C.  H. 
Rohrbach,  secretary,  50  Church  St., 
New  York,  has  recently  issued  a  nine- 
teen-page bulletin,  "Trade  Standards  in 
the  Pump  Industry."  These  standards 
consist  of  a  number  of  recommendations 
and  suggestions  which  are  offered  as 
a  guide  for  buyers  and  sellers.  The 
work  explains  what  is  meant  by  trade 
pumps,  plain  fitted  pumps,  or  brass 
fitted  pumps;  what  is  considered  stand- 
ard equipment  for  a  trade  pump  and 
what  the  manufacturer  considers  as  ex- 
tras; typical  sizes  of  trade  pumps  are 
shown;  and  definitions  are  given  of 
terms  used  in  the  industry,  such  as 
static  head,  total  dynamic  head,  suction 
lift,  static  suction  lift,  dynamic  suction 
lift,  and  other  nomenclature. 
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Unfit  for  Self -Government 

WHAT  DID  WE  MEAN  when  we  enthusiastically 
chorused,  a  few  years  ago,  that  we  were  going 
to  whip  Germany  to  make  the  world  "safe  for  de- 
mocracy"? A  recent  official  report  on  the  Philippines 
has  stated  that,  as  a  result  of  investigation,  the  Fili- 
pinos are  not  yet  ripe  for  the  responsibilities  of  self- 
government — in  other  words,  they  are  unfit  for  de- 
mocracy. Among  nations  which  are  or  which  consider 
themselves  fit  for  democracy  you  will  doubtless  place 
the  United  States,  England,  and  France.  The  vote,  if 
a  referendum  in  the  United  States  were  taken,  would 
doubtless  declare  strongly  the  disbelief  that  Mexico, 
the  Central  American  countries,  and  some  of  the  South 
American  countries  were  ripe  for  successful  self-gov- 
ernment: the  record  proves  glaringly  the  contrary.  In- 
dia surely,  in  the  opinion  of  the  British,  would  be, 
by  an  overwhelming  majority,  judged  unfit  for  self-gov- 
ernment. The  Chinese  and  the  Russians  have  not  yet 
demonstrated  their  possession  of  the  qualities  which 
render  it  safe  to  give  to  each  individual  an  equal  voice 
in  selecting  the  legislative  and  executive  officers  and 
determining  the  policy  of  the  country.  So  that  most  of 
the  earth's  population  have  little  interest  in  a  world 
"safe  for  democracy" :  what  they  are  interested  in  is  a 
world  safe  for  the  under-dog,  who  has  no  vote  and  a 
poor  chance  of  getting  hold  of  a  shot  gun. 

With  most  of  us  phrases  happily  compensate  for  our 
lack  of  ability  to  think,  and  we  echoed  with  that  emotion 
which  somehow  makes  common  sense  seem  despicable — 
"safe  for  democracy."  We  had  an  idea  that  it  meant 
something  very  noble  and  choice :  and  that  it  was  a  kind 
of  shibboleth  which  meant  that  we  personally  would 
have  all  the  comforts  and  none  of  the  privations  of  life. 
But  if  we  are  forced  to  think,  we  will  all  beyond  ques- 
tion vote  that  the  vast  populations  of  the  earth,  in  all 
continents,  are  not  yet  ripe  for  democracy ;  they  must 
be  taken  care  of,  must  obey  laws  not  of  their  own  mak- 
ing, defer  to  and  obey  governors,  or  mock-presidents,  or 
kings,  or  emperors,  in  whose  selection  they  had  no  voice : 
and  this  is  true  of  Asia  and  Africa  and  of  much  of 
Europe  and  America.  It  is  a  question  of  intelligence, 
of  advancement,  of  evolution  in  the  human  race — 
whether  you  belong  to  the  advanced  type  that  achieves 
self-government,  or  to  the  more  primitive  type  that  for 
its  own  good  has  to  do  what  it  is  told — and  no  back-talk. 


Graduating  From  the  Unfit  to  the  Fit  Class 
|F  WE  BELIEVE  in  human  progress  and  evolution, 
A  the  bright  side  of  it  is  that  there  is  theoretically  a 
progressive  graduation  from  the  class  of  the  under-dogs 
to  the  class  of  freemen  with  suffrage — the  right  to  vote. 
And  this  leads  us  to  consider  the  requirements  for  gradu- 
ation. An  examination  is  the  regulation  theory  in  scho- 
lastic circles:  and  the  recent  official  report  concerning 


the  Philippines  provided  for  tests  somewhat  of  thai 
nature,  after  which  the  candidate  was  remanded  far 
further  training  before  coming  up  again.  Yet  there  is 
some  doubt  about  this  examination  system:  and  a 
picion  that  in  many  cases  the  candidate  is  slated  before- 
hand to  remain  an  undergraduate,  in  a  world  where  it 
is  very  convenient  for  the  more  advanced  races  to  have 
a  strong  background  of  under-dogs  which  would  justify 
them  in  taking  up  the  White  Man's  Burden,  and  spread- 
ing learning,  sewing  machines,  gin,  the  Gospel,  and 
the  ability  to  curse  in  English. 

So  slow,  indeed,  has  the  regulation  process  of  gradu- 
ation often  proved,  that  a  practice  has  arisen  whereby 
the  candidate,  nation  or  people  takes  matters  in  its  own 
hands  and  graduates  itself.  Sad  to  contemplate,  except 
in  very  few7  cases,  bloodshed  and  the  lack  of  human  pity 
generally  accompany  these  self-bestowed  degrees  of  com- 
petency, before  those  rendered  "safe  for  democracy" 
are  allowed  to  strut  around  peaceably  with  them. 

The  American  Colonies  were  not  fit  for  democracy, 
in  the  opinion  of  George  III,  that  self-satisfied  Teuton : 
but  muskets,  Bunker  Hill,  and  Valley  Forge  established 
the  fact  that  three  of  a  kind  and  a  six  shooter  beats  a 
full  house.  Ireland  has  never  become  fit  for  democracy, 
according  to  the  experienced  and  competent  judgment 
of  the  English :  but  the  heavy  shillalah  and  the  willing- 
ness to  starve  have  finally  justified  English  respect  at 
the  coming-out  party  of  the  Irish  Free  State. 

Russia  was  not  fit  for  democracy,  in  the  opinion  of 
the  Romanoffs  and  the  aristocracy — and  events  have 
proved  them  in  the  right :  but  nevertheless,  through  ter- 
rible disaster,  famine,  assassination,  and  freezing,  the 
right  to  a  forcible  graduation  into  the  class  of  the  self- 
governed  has  been  proclaimed  and  followed. 


Are  Americans  Fit  for  Democracy? 

OF  COURSE,  it  is  all  different  in  this  country.  The 
simple  compact  signed  in  the  cabin  of  the  "May- 
flower" has  set  a  permanent  standard  of  equal  right, 
equal  opportunity,  and  equal  voice.  The  early  govern- 
ment of  the  New  England  Colonies,  from  the  town  meet- 
ing to  the  more  orderly  Assembly,  was  a  form  where 
each  citizen  met  each  other,  w-ith  equal  voice,  and  elected 
officers  and  settled  policies,  each  by  his  own  vote,  as 
heavy  as  the  next  man's.  And  a  century  and  a  half 
afterward,  when  the  independence  of  the  Colonies  was 
proclaimed,  the  watchword  "No  taxation  without  rep- 
resentation" was  a  sufficient  and  unanswerable  argu- 
ment to  justify  the  indignation  of  the  people  rising  to 
the  point  of  smiting. 

The  American  Revolution  stands  half  way  between  the 
landing  of  the  Pilgrims  and  today.  Another  century 
and  a  half  has  elapsed  since  Bunker  Hill,  when  the 
Americans  renewed  the  claim  that  they  were  fit  for 
democracy,  as  the  settlers  had  impressively  assumed 
without  argument,   in  the  log-cabin  meeting  house  at 
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Plymouth.  After  another  century  and  a  halt",  are  we 
still  tit  for  democracy?  It  is  hardly  fair  to  assume  it 
without  inquiry.  We  know  that  the  stern  tree  'lays  of 
the  Roman  republic  gave  way  to  the  submissive  and 
ente  days  of  the  empire. 


The  Unfitness  of  the  Mining  Engineer 

1KT  US  START  at  home  and  examine  ourselves  as 
^  mining  engineers.  That  engineers  and  other  edu- 
cated men  take  little  part  in  public  affairs  has  for  some 
time  been  a  recognized  fact.  We  are  the  indolent  and 
timorous  intellectual  aristocracy:  we  will  not  go  to  the 
bat  with  the  small  merchants  and  the  foreign-born 
laborers  and  assert  robustly  our  equal  voice  in  all  that 
pertains  to  self-government.  Political  rings  and  organ- 
ized propaganda  ride  over  us  to  their  ends,  while  we 
weakly  and  cynically  make  cutting  remarks  about  them 
to  each  other.  The  engineer,  especially  during  these 
last  few  years,  has  felt  his  fitness  for  public  affairs,  his 
capacity  for  self-government,  his  ripeness,  after  a  period 
of  forgetfulness,  for  democracy.  But  he  finds  himself 
extraordinarily  timid  and  awkward:  criticism,  even,  he 
feels  it  bad  taste  to  voice.  Somehow  or  other  he  might 
injure  his  precious  pocket-book.  He  is  not,  as  a  rule, 
long  established  in  any  settled  community.  He  works 
for  a  company,  and  takes  orders  from  a  superior  and 
gives  orders  to  an  inferior.  The  habit  of  obedience,  of 
unquestioningly  minding  his  own  business,  is  trained  in 
him  by  the  modern  system  of  individual  efficient  organi- 
zation, where  each  man  knows  his  place  in  the  scale  and 
sticks  to  it. 


The  Institute  Form  of  Government 

OUTSIDE  OF  THE  COMPANY  in  which  the  mining 
engineer  is  placed,  the  organization  with  which  he 
is  most  closely  connected  is  the  American  Institute  of 
Mining  and  Metallurgical  Engineers.  Here  is  a  volun- 
tary association  of  his  peers — educated  and  thoughtful 
men,  among  the  intellectual  aristocracy  of  our  civiliza- 
tion— where  he  might  learn  that  individual  assertion 
and  claim  that  inherent  right  of  equal  voice,  in  which 
he  is  given,  in  our  days,  little  experience  elsewhere. 
Does  he?  No — and  for  two  reasons:  he  never  thinks  of 
demanding  or  expecting  it;  and  no  thought  ever  arises 
that  it  would  be  safe  to  give  it  to  him.  Here,  least  of 
all,  is  he  judged  by  his  brother  engineers  who  are  in  the 
saddle  to  be  fit  for  democracy  or  to  have  a  voice  which 
must  be  represented.  At  least  he  can  cast  a  vote  for 
Harding  as  against  Cox,  or  Smith  as  against  Miller,  and 
take  thereafter  a  pride  in  saying  that  he  helped  elect  the 
President,  or  a  regret  that  his  candidate  for  Governor 
did  not  win ;  but  among  his  own  kind  they  hold  that  his 
judgment  is  not  yet  ripe  enough  to  aflow  him  to  vote. 
The  Board  of  Directors  sends  him  a  single  ticket  to 
sign — one  man  for  president  and  so  on  down  the  line. 
Is  it  possible  that  a  member  is  witless  enough  to  mail 
back  this  slate  or  ballot,  and  waste  a  good  postage  stamp 
in  idiotically  voting  for  what  is  already  decided  with- 
out consulting  his  opinion?  Human  folly  may  even  go 
to  this  point — past  carelessness  and  recklessness  to 
hypnotic  docility. 

As  a  mining  engineer  does  in  his  own  organization 
of  mining  engineers,  so  will  he  do  in  his  capacity  of  a 
presumptive  freeman  and  citizen  of  his  city,  state,  or 
society.  Count  him  as  a  negligible  factor:  simply  send 
him  the  rules  which  he  must  observe.  And  if  this  is  a 
satisfactory  condition   in  his  own  engineering  organi- 


zation, then  we  have  arrived  at  the  end  of  our  query, 
and  know  that  by  his  own  self-examination,  and  the 
judgment  of  those  who  secure  by  force  of  character 
political  domination,  is  he  no  longer  fit  for  democracy. 
And  if  that  is  true  of  this  highly  bred  group,  who  shall 
say  that  the  lesser  informed  and  more  poorly  trained 
Americans  are  fit  for  democracy,  and  do  exercise  that 
fitness?    And  so  we  can  take  a  long  look  ahead. 

We  have  been  curious  as  students  of  the  origin  of 
the  Institute  government,  typical  of  so  many  other  tech- 
nical and  scientific  organizations,  and  so  opposed  to  ad- 
vertised American  ideals.  There  was,  some  time  back, 
what  we  may  fairly  call  a  dictatorship;  and,  to  be  sure, 
it  was  fairly  well  liked ;  but  later  it  developed  into  a  rule 
of  the  few  Elder  Statesmen,  who  -sit  as  a  group,  re-elect 
themselves,  and  select  new  additions  to  their  board,  and 
also  select  the  president  and  other  officers.  This  ap- 
pears to  be  the  form  of  government  practiced  in  various 
bygone  epochs  and  known  as  the  oligarchy,  or  the  rule 
of  the  few,  and  exemplified  in  such  governments  as  that 
of  medieval  Venice.  It  is  the  rule  of  the  barons  instead 
of  the  rule  of  the  king. 

Who  selects  the  officers  of  the  Institute?  A  nominat- 
ing committee  whose  choice  must  be  confirmed  by  the 
directors.  Without  being  close  enough  to  know  surely, 
we  venture  to  surmise  that  four  or  five  of  the  directors 
and  ex-presidents,  whose  terms  of  office  and  influence 
run  back  for  years,  in  effect  select  the  president,  and 
that  in  many  cases  they  could  tell  you  whom  they  have 
selected  not  only  for  this  year  but  for  the  year  after. 
It  is  a  fact  that  the  "next  president"  has  been  intro- 
duced before  the  so-called  ballot  has  been  sent  to  the 
members. 


Some  Self -Governing  Societies 

OTEMPORA;  0  MORES!  And  yet  the  times  and 
customs  are  not  without  hope.  While  the  Institute 
members  are  not  fit  for  democracy,  in  the  judgment  of 
the  Elder  Statesmen,  the  members  of  the  Mining  and 
Metallurgical  Society  of  America  are  fit  for  democracy, 
and  so  observe  it  in  the  election  of  officers  and  in  decid- 
ing all  other  questions.  It  is  a  small  body,  but  who  shall 
tell  whether  from  it  may  not  go  out  a  rebirth  of  free- 
dom? 

The  Society  of  Economic  Geologists  is  fit  for  de- 
mocracy, in  the  judgment  of  its  founders  and  its  own 
members,  and  does  exercise  its  rights  of  self-govern- 
ment: while  in  the  Geological  Society  of  America,  a 
larger  and  older  organization,  the  members  are  not  fit 
for  the  privilege  of  suffrage,  as  the  ruling  statesmen 
frankly  state,  and  the  system  of  government  is  quite 
like  that  of  the  Institute.  The  Geological  Society  of 
America  also  solemnly  sends  out  a  ballot,  and  asks  you 
to  vote  for  one  out  of  one:  and,  incredible  as  it  might 
seem  to  an  American  of  1776  or  1620,  we  have  no  doubt 
that  there  is  here  and  there  an  American  of  Colonial 
ancestry  who  signs  on  the  dotted  line  and  wastes  a 
postage  stamp. 

Give  Us  the  Ballot 

THE  REMEDY?  We  have  no  complaint  of  the  offi- 
cial personnel  which  results  from  the  method  of 
running  the  oligarchistic  societies.  They  are  devoted 
men,  loyal,  to  whom  we  indolent  ones  are  satisfied  to 
leave  the  hard  work  and  glad  to  escape  it.  But  the 
disaster  lies  in  what  results  to  our  spirits  for  this  con- 
venient arrangement.     And  the   careful   observer   can 
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satisfy  himself  that  this  is  true.  They  give  us  good 
officers  and  good  administration:  but  we  would  rather 
determine  our  own,  even  it"  they  were  bad.  We  appeal 
to  these  able  and  thoughtful  men — our  friends — for  uni- 
versal suffrage,  and  on  the  deep-lying  principles  which 
we  have  set  forth.  Thereafter,  perhaps,  we  may  go  out 
and  take  our  places  in  a  great  democratic  nation.  We 
wish  to  graduate  from  the  under-dogs  and  take  up  the 
White  Man's  Burden. 


The  Dual  Standard  for  Copper  Trading 

A  KEEN  EUROPEAN  OBSERVER  of  the  metal 
market  here  and  abroad  notes  that  the  present 
system  of  selling  copper  to  American  and  foreign  con- 
sumers, whereby  export  trade  is  tackled  collectively, 
probably  results  in  exacting  a  higher  price  from  the 
domestic  purchaser,  as  large  quantities  are  earmarked 
for  export  and  so  withdrawn  from  competition  in  the 
local  market.  No  doubt  there  is  justification  for  this 
view.  In  general,  foreign  consumers  of  American  cop- 
per have  not  been  highly  enthusiastic  over  organizations 
for  export  trade  permitted  by  the  legislation  passed  in 
the  latter  part  of  1918  and  known  as  the  Webb-Pomerene 
Act.  This  law  allowed  copper  companies  to  do  that 
which  for  many  years  had  been  forbidden  by  the 
Sherman  Anti-trust  Act — i.e.,  to  combine  for  the  pur- 
pose of  realizing  the  best  possible  prices  for  exportable 
products  and  facilitating  the  capture  of  export  markets 
in  which  competition  is  usually  sharp.  Copper  pro- 
ducers were  quick  to  see  the  advantage  accruing  to  them 
under  this  liberalizing  of  the  law,  and  accordingly 
formed  an  export  association,  which  now  handles  almost 
all  of  the  export  business  of  the  trade.  Consequently  a 
peculiar  situation  has  arisen — a  dual  standard  of  busi- 
ness conduct  is  countenanced  by  our  laws.  Combination 
to  obtain  the  maximum  benefit  from  foreign  trade, 
which  means  exacting  the  highest  toll  the  traffic  will 
bear,  is  accepted  as  legally  proper  and  moral,  but  similar 
combinations  in  domestic  business  are  frowned  upon. 
Some  competent  students  hold  that  the  Sherman  Act 
has  been  more  of  a  detriment  to  the  industrial  growth 
and  efficient  development  of  our  country's  resources 
than  to  its  benefit,  basing  this  reasoning  upon  the 
advantages  which  unification  of  effort  and  consolidation 
of  industrial  groups,  as  exemplified  by  European  prac- 
tices, would  give.  On  the  other  hand,  it  has  been  con- 
tended that  business  conditions  and  methods  in  this 
country  are  different  enough  to  require  a  Sherman  Act. 
Copper  producers  have  doubtless  been  able  to  obtain 
somewhat  higher  prices  from  foreign  than  from 
domestic  consumers,  but  that  there  should  be  a  differ- 
ence between  the  two  markets  is  nothing  novel.  The 
reader  may  recall  stories  he  has  heard  of  American 
watches  and  other  manufactured  goods  selling  fol- 
lower prices  abroad  than  in  the  United  States,  a  trading 
method  ostensibly  used  to  stimulate  foreign  consump- 
tion and  to  meet  competition.  It  is  unnecessary  to  use 
such  a  system  in  disposing  of  copper,  for  competition  is 
not  as  keen  in  that  metal  as  in  some  manufactures. 

In  general,  consumers  abroad  are  charged  a  fair  and 
reasonable  price  for  American  copper,  and  surely  they 
can  have  no  objection  to  the  cost  of  the  metal  to  them 
during  the  last  year.  Nor  do  we  believe  that  the 
domestic  consumer  is  complaining.  There  is  enough 
diversity  of  interests  in  the  world's  copper-producing 
units  to  make  it  impossible  to  maintain  an  artificial 
level  of  prices  by  any  one  group. 


Thoughts  on  Mining  Education 

T.  T.  Read's  interesting  discussion  of  Mr.  Youiik's 
article  on  "College  of  Mining — University  of  Cali- 
fornia" certainly  starts  many  trains  of  thought.  It  is 
startling  to  read  that  "Many  mining  schools  .  .  . 
just  grow,"  without  consideration  of  what  is  demanded 
of  the  mining  engineer.  It  is  doubtless  true  of  some 
institutions,  but  to  an  "old  grad"  of  the  Massachn 
Institute  of  Technology,  frequently  bombarded  by  Dr. 
Richards,  Dr.  Hoffman,  and  Dr.  Warren  with  questions 
as  to  what  his  training  lacked,  it  seems  almost  unkind. 
There,  at  meetings  of  the  Alumni  Council,  a  representa- 
tive alumni  body,  have  often  appeared  in  the  pa6t  the 
president,  the  dean,  and  various  members  of  the  faculty, 
to  discuss  the  courses  of  instruction,  and  advisable 
changes.  Professor  Peele,  of  Columbia,  in  discussing 
the  report  of  the  Mining  and  Metallurgical  Society 
Committee  on  Technical  Education,  says,  "The  schedule 
of  today  in  the  best  schools  is  the  result  of  many  years 
of  evolution.  Teachers  have  given  anxious  thought 
and  conscientious  effort  to  the  problem." 

Doubtless  the  courses  are  not  perfect;  they  will  be 
improved,  as  will  also  the  method  of  teaching.  But, 
after  all,  are  not  the  colleges,  with  their  varied  cur- 
ricula, offering  just  those  variations  necessary  to  pro- 
duce the  different  types  of  men  needed?  The  M.  &  M. 
S.  committee,  in  agreement  with  Mr.  Read,  concludes 
that  the  colleges  should  concentrate  on  tlhe  funda- 
mentals, or  general  principles,  and  suggests  that  40 
per  cent  of  the  time  should  be  given  to  mathematics, 
physics,  chemistry,  and  mechanical  drawing.  From  a 
table  which  the  committee  prepared  it  appears  that 
these  subjects  receive  attention  in  various  mining 
courses  as  follows: 


Texas  State  School  of  Mines 

Missouri  School  of  M  ties 

Colorado  School  of  Mines 

University  of  Nevada 

Montana  University 

University  of  Calif ornia 

Massachusetts  Institute  of  Technology. 
Sheffield  Scientific  School 


411  9 
41  8 
42.8 


The  study  of  English,  economics,  and  history  also 
receives  more  time  at  Sheffield  and  Technology  than  at 
any  other  school.  The  committee  does  not  include 
Columbia,  which  gives  a  broad  course  requiring  six 
years. 

Certainly  schools  close  to  the  mines,  like  those  at 
Butte  and  Golden,  where  the  students  get  time  for  fre- 
quent visits  or  underground  work,  can  fit  their  men 
to  assume  more  quickly  the  position  of  timberman, 
shift  boss,  or  foreman.  They  undoubtedly  give  better 
training  for  the  "Main  Street  jobs,"  or  what  Mr.  Read 
calls  "the  major  work  of  the  industry."  And  the  man 
who  has  within  him  the  sparks  of  genius  and  vision, 
who  will  work  and  study  and  think,  can,  on  this  founda- 
tion, become  a  captain  of  industry. 

The  state  schools  are  certainly  less  hampered  by 
political  conditions  than  formerly,  although  unfor- 
tunately not  always  free  from  them.  Obviously,  it  is 
fair  that  in  a  school  supported  by  Michigan  taxpayers 
more  attention  should  be  given  to  the  preparation  of 
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men  for  mining  copper  and  iron,  whereas  in  Missouri 
work  on  lead  and  line  should  be  stressed. 

Unquestionably,  a  graduate  from  most  institutions  is 
only  prtpat  i»«  an  engineer,  and  it  is  for  his 

superiors  and  the  companies  which  employ  him  to  give 
him  the  opportunity  and  to  guide  him.  But.  on  the 
whole,  is  it  not  to  the  schools  giving  the  stronger 
courses  in  fundamentals,  and  which  devote  more  time  to 
English,  history  and  economics,  that  we  must  look  for 
the  majority  of  our  men  of  broad  vision,  able  to  solve 
new  problems,  to  explain  them  to  those  supplying  the 
funds,  and  to  handle  the  forces,  physical,  human  and 
economic,  with  success?  Mr.  Read  intimates  the  schools 
are  trying  to  make  too  many  of  these.  Did  he  ever  try 
to  find  a  man  competent  to  handle  an  unusual  type  of 
ore  deposit,  for  which  the  most  applicable  mining 
method  must  be  developed,  located  in  a  foreign  country 
where  political  and  labor  conditions  must  have  con- 
sideration? George  A.  Packard. 

Boston,  M; 


Another  Plea -for  American  Magnesite 

With  the  passing  of  Barnum  it  was  my  opinion  that 
statements  such  as  "the  world's  largest,"  "the  world's 
tiniest,"  "the  world's  fattest,  "the  world's  thinnest," 
"the  world's  purest,"  and  so  on,  had  passed  into  disuse, 
except  among  those  who  were  endeavoring  to  emulate 
the  late  Mr.  Barnum.  For  this  reason  Mr.  BoydelPs 
superlative  statement  about  Grecian  magnesite  taxed 
my  deglutition  to  such  an  extent  that  a  protest  was 
written.  Judging  from  Mr.  BoydeH's  answer  to  this 
protest  as  printed  in  your  issue  of  Jan.  14,  he  is  some- 
what intransigent.  To  mollify  this  it  is  becoming  to 
me  as  a  California  magnesite  producer  to  state  that 
Greece  undoubtedly  produces  high-grade  magnesite,  but 
to  say  she  excels  all  others  is  a  statement  that  may  be 
admitted  by  the  Greeks,  but  certainly  not  by  the  pro- 
ducers in  India,  British  Columbia,  Venezuela,  or  South 
Africa. 

The  Grecian  analysis  as  quoted  in  Mr.  Boydell's 
article  would  not  be  published  by  our  umpire  chemists 
in  California.  The  magnesium-carbonate  content  quoted 
in  the  two  sample  analyses  is  on  a  calculated  basis, 
which  the  buyers  in  the  United  States  at  the  present 
will  not  accept.  Take,  for  example,  the  analysis  on  the 
lot  of  1,500  tons,  to  wit:  The  silica  is  1.54  per  cent, 
the  oxides  of  iron  and  alumina  are  0.33  per  cent,  and 
the  lime  amounts  to  1.21  per  cent;  this  makes  the  total 
impurities  3.08  per  cent.  Subtracting  this  amount  from 
100  per  cent  would  leave  a  remainder  of  96.92  per  cent, 
which  would  be  the  maximum  magnesium  carbonate  pos- 
sible on  this  basis.  Now,  we  know  that  most  of  the 
lime  must  exist  in  the  form  of  calcium  carbonate,  and 
therefore  the  calcium-carbonate  content  would  be  about 
2.16  per  cent.  This  would  bring  the  total  impurities 
to  4.03  per  cent,  leaving  an  undetermined  portion  of 
95.97  per  cent,  which  could  be  assumed  as  practically 
all  magnesium  carbonate.  The  analysis  by  Mr.  Zalacos- 
tos  shows  the  magnesium-carbonate  content  equivalent 
to  97.39  per  cent.  Perhaps  the  Greeks  get  their  reputed 
pure  magnesite  in  this  way  through  their  laboratories. 
Perhaps,  also,  this  is  the  reason  that  the  Grecian 
analyses  are  not  acceptable  to  buyers  in  the  United 
States,  who  insist  on  umpire  analyses  being  made  at 
point  of  destination. 

The   inference   about   my   unbusinesslike   method  of 


purchasing  Grecian  magnesite  may  be  correct,  but  a 
much  stronger  emphasis  can  be  placed  upon  the  Grecian 
i  would  it  be  proper  to  say  Greecey?)  business  methods 
of  shipping  magnesite  to  this  country  upon  a  guaranteed 
minimum  of  93  per  cent  magnesium  carbonate  which 
is  found  upon  arrival  to  contain  but  88  to  90  per  cent 
magnesium  carbonate.  Is  it  for  the  reason  that  there 
was  not  a  better  quality  in  Greece  to  ship,  or  was  it 
because  their  sampling  and  analytical  methods  were  at 
fault?  Mr.  Boydell  can  be  easily  referred  to  several 
umpire  analytical  firms  in  this  country  who  have  con- 
ducted tests  on  the  imported  material  and  found  it  less 
than  the  minimum  guaranteed. 

As  a  comparison  to  Mr.  Boydell's  quoted  analysis,  I 
am  choosing  analyses  of  ten  different  carloads  of  mag- 
nesite shipped  by  me  from  Livermore,  Cal.  These 
carloads  average  45  to  50  tons  each,  and  were  calcined 
magnesite.  The  total  impurities,  consisting  of  lime, 
silica,  and  oxides  of  iron  and  alumina,  average  3.945 
per  cent.  This  is  in  the  calcined  state  and  on  a  rough 
calculation  would  give  a  little  less  than  2  per  cent  total 
impurities  in  the  crude  state.  These  analyses  were 
made  by  the  Eaton  Laboratories,  of  San  Francisco, 
and  if  Mr.  Boydell  wants  conclusive  proof  I  shall  give 
him  the  laboratory  certificate  numbers  and  let  him  take 
the  matter  up  directly  with  the  laboratory.  This  lot  of 
ten  carloads  is  approximately  equal  to  a  thousand  tons 
of  crude  magnesite.  The  laboratory  mentioned  is  an 
umpire  laboratory  and  has  acted  in  that  capacity  for 
some  of  the  largest  buyers  of  magnesite  in  the  United 
States. 

It  may  some  day  be  Mr.  Boydell's  pleasure  to  visit 
California.  Should  this  occur,  I  will  consider  it  a 
pleasure  to  show  him  personally  over  a  magnesite  prop- 
erty I  am  operating  on  which  he  can  put  a  tape  line  and 
see  that  we  have  veins  of  magnesite  that  measure  so 
much  in  excess  of  thirty  feet  in  width— Mr.  Phalen's 
statements  to  the  contrary  notwithstanding — that  I  am 
afraid  to  state  the  figures  in  fear  of  Mr.  Boydell's 
incredulity. 

Furthermore,  in  these  drear,  dry  days  of  the  present, 
we  shall  try  to  give  Mr.  Boydell  a  taste  of  California 
wine,  which  we  hope  will  not  taste  so  execrable  as  the 
Grecian  he  so  humorously  described.  We  might  be  able 
to  persuade  him  to  admit,  at  least  to  us,  that  our  Cali- 
fornia wine  is  superior  to  the  Grecian.  It  will  not  be 
tendered  him  with  the  intent  to  have  him  view  the 
California  magnesite  too  favorably,  but  merely  to  take 
the  Grecian  taste  out  of  his  mouth. 

Mr.  Boydell's  reference  to  the  "Hewet"  magnesite 
in  California  is  probably  meant  for  the  Hemet  mine. 
This  deposit  is  well  known  as  one  of  the  low-grade 
properties  of  California,  and  was  operated  during  the 
war  by  a  New  York  firm,  which,  incidentally,  has  been 
a  large  importer  of  Grecian  magnesite,  and  I  under- 
stand is  at  present  bringing  in  Grecian  material.  The 
Hemet  deposit  was  practically  depleted,  operations  were 
abandoned,  and  the  equipment  was  sold.  The  Hemet  de- 
posit is  as  far  removed  from  the  biggest  producing 
magnesite  mine  in  California  as  Eubcea  is  from  the 
Gulf  of  Taranto.  The  purity  of  the  Hemet  magnesite, 
as  compared  to  the  high  grade  produced  elsewhere  in 
California,   is  also  relatively  as  far  removed. 

Hoping  to  take  Mr.  Boydell's  partiality  away  from 
the  iEgean  Sea  and  bring  it  to  this,  our  own,  our  native 
land,  I  am  C.  S.  Maltey. 

San  Francisco. 
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The  Graphite  Industry  of  Alabama 

Overexpansion  During  the  War  and  Difficulty  in  Meeting  Foreign  Competition  Have  Caused 

Most  Properties  to  Shut  Down — Government  Research  Improving  Technology — 

Author  Advocates  a  Reasonable  Protective  Tariff 

By  George  Huntington  Clark 

Written  for  Engineering  and  Mining  Journal 


AS  HAS  BEEN  frequently  stated  officially,  and  from 
l\  reliable  sources,  90  per  cent  of  the  crystalline 
JL  \.  flake  graphite  ore  reserves  of  the  United  States 
are  carried  within  a  comparatively  small  area  in  Ala- 
bama, closely  bodied,  and  remarkably  well  located  with 
respect  to  all  the  essential  conditions  for  economic  de- 
velopment and  recovery.  The  graphite  is  all  of  the 
higher  or  crystalline  variety,  in  flake  form,  and  may  be 
reasonably  and  conservatively  stated  to  be  found  there 
in  sufficient  amounts  to  meet  the  needs  of  the  entire 
United  States,  on  its  present  basis  of  consumption,  for 
an  indefinite  period,  provided  it  can  be  so  recovered  and 
reliably  brought  up  to  standard  specifications  as  to  meet 
and  satisfy  competitively  domestic  requirements. 

Prior  to  the  World  War,  the  entire  investment  in 
Alabama  graphite  mining  and  milling  hardly  exceeded 
$150,000,  representing  a  possible  total  annual  production 
of  not  to  exceed  1,300  to  1,500  tons  of  all  grades,  an 
output,  however,  never  attained  under  prevailing  market 
limitations.  The  close  of  the  war  found  the  industry  in 
the  state,  by  reason  of  inducements  held  out  from  time 
to  time  by  consumers,  and  more  especially  because  of 
patriotic  appeals  from  governmental  agencies,  expanded 
to  the  point  where  the  total  mine  and  plant  investment 
approximated  $4,000,000,  with  the  possibility  of  an  an- 
nual output  approaching  15,000  tons. 

Under  the  then  prevailing  and  clearly  understood 
formative,  even  experimental,  stage  of  graphite  milling 
methods,  as  specially  to  be  adapted  to  the  ores  of  the 
district,  Alabama  operators  would  assuredly  have  hesi- 


tated to  make  these  rapid  and  enormous  increases  in 
mine  and  mill  investment  had  they  not  been  called  to 
Washington  to  confer  with  war  boards,  and  the  strongest 
appeal  made  to  them  to  increase  production  to  the  limit, 
under  assurances,  said  to  have  been  extended,  that  prices 
would  at  all  times  be  made  or  stabilized  commensurate 
with  costs  and  on  such  basis  as  to  admit  of  investment 
amortization  in  a  three-  to  five-year  period. 

In  further  reassuring  support  of  this  governmental 
attitude,  the  Mineral  Control  Act  (S.  4885)  was  passed 
by  Congress,  containing  a  provision  guaranteeing  ade- 
quate protection  to  graphite  producers  for  two  years 
after  peace  should  be  signed,  the  evident  purpose  and 
intent  of  this  bill  being  to  protect  operators  from  almost 
certain  loss  on  accumulated  stocks,  and  to  offer  at  least 
a  chance  for  readjustment  to  normal  conditions. 

As  a  matter  of  fact  these  assurances  were  not  realized, 
and  the  above-named  Mineral  Control  Bill  never  became 
operative.  On  the  contrary,  the  hitherto  declared  em- 
bargo against  foreign  graphite  was  in  January,  1919, 
removed,  allowing  the  unlimited  entrance  of  foreign 
stocks  produced  by  20c.-per-day  foreign  labor,  resulting 
naturally  and  immediately  in  heavy  foreign  shipments 
of  graphite,  made  at  possibly  one-third  the  cost  of  Ala- 
bama production. 

As  a  result,  Alabama  mills,  carrying  at  the  time  large 
stocks  of  manufactured  graphite  made  at  peak  war 
costs,  were  absolutely  ruined,  whether  they  attempted 
to  meet  this  competition  after  sacrificing  their  stocks  or 
shut  down,  holding  these  stocks  indefinitely.    At  present 
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such  of  the  stocks  as  have  not  been  BO  sacrificed  are  still 
on  hand,  and  not  a  single  mill  of  the  forty  plants  in  the 
district  is  in  operation,  or  has  been  for  the  last  twelve 
months  or  more.  With  the  rapid  deterioration  that  is 
taking  place  in  all  of  these  idle  mills,  the  graphite  indus- 
try of  Alabama  may  therefore  It  -aid  to  bo  in  a  condi- 
tion of  absolute  demoralization.  That  this  condition, 
rer,  is  not  by  any  means  hopeless  may  be  con- 
vincingly shown  by  a  conservatively  fair  and  impartial 
study  of  all  the  facts  relative  to  existing  mineral  condi- 
tions; the  progress  and  development  of  the  successful 
milling  and  flotation  methods  worked  out,  and  the  actual 
character  of  the  tlake  product  now  possible  of  recovery 
under  known  and  fairly  well-perfected  methods  for  flake 
extraction. 

The  main  efforts  of  producers  have  recently  been  and 
are  now  directed  solely  toward  securing  an  import  tariff 
on  graphite  sufficient  to  reduce  foreign  competition  to 
the  point  where  some  market  at  least  would  be  produced 
for  domestic  flake,  it  being  stated  that  there  has  been 
no  market   whatever  at    any   price   during  the  current 
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year.  Given  a  fair  and  impartial  entrance  without  dis- 
crimination into  such  a  reopened  or  expanded  market, 
some  of  the  most  competent  Alabama  operators  do  not 
now  hesitate  to  say  that  they  are  fully  prepared  to  enter 
this  market  competitively,  under  any  ruling  prices  which 
may  prevail,  and  to  start  up  their  plants  again  imme- 
diately, with  no  fear  of  results  under  known  perfection 
of  refining  and  concentrating  methods,  firmly  believing 
also  that  graphite  crucible  manufacturers  can  be  shown 
that  domestic  flake  may  now  be  so  prepared  as  to  be  in 
no  way  inferior  to  Ceylon  lump. 

Government  Investigations  Encouraging 
From  the  results  of  a  series  of  tests  made  by  Dr. 
Stull,  of  the  U.  S.  Bureau  of  Mines,  during  the  war,  at 
the  request  of  the  Alabama  operators,  there  is  decided 
encouragement  in  support  of  these  contentions,  although 
the  matter  is  hardly  yet  to  be  considered  as  convincingly 
settled  without  more  comprehensive  research  and  ex- 
perimentation. 

The  contention  of  some  crucible  makers  that  Alabama 
flake  graphite  is  unsuitable  by  itself  for  crucible  pur- 
poses, and  that  only  a  small  percentage  of  it  is  per- 
missible in  proper  crucible  mixtures,  also  did  not  hold 
good   in  certain   lines   of  experimentation  undertaken 


during  the  war,  and  graphite  operators  assert  that  the 
price  of  the  flake  always  seemed  to  determine  the  ques- 
tion of  its  suitability  or  unsuitability  as  a  crucible-" 
making  material.  It  is  possibly  also  a  fact  that  no 
Alabama  mill  has  ever  named  a  price  on  graphite, 
producers  simply  accepting  what  was  offered. 

The  general  practice  of  the  mills  has  been  to  produce 
three  or  four  regular  grades  of  graphite — No.  1  flake. 
No.  2  flake,  and  one  or  two  grades  of  dust,  the  distinc- 
tion between  No.  1  and  No.  2  flake  being  entirely  one  of 
fineness,  there  being  little  or  no  difference  in  carbon 
content,  which  ranged  from  80  to  94  per  cent,  accord- 
ing to  operative  mill  conditions.  A  fair  average  of 
the  district  would  probably  be  85  to  88  per  cent. 

Anything  under  125  mesh  is  classed  as  dust,  possibly 
10  per  cent  of  which  dust,  carrying  over  45  per  cent 
carbon,  would  grade  as  No.  1 ;  the  remainder,  averaging 
around  30  per  cent  carbon,  could  be  used  only  for 
foundry  facings,  and  has  found  a  somewhat  limited 
market.  No.  1  dust  has  been  used  only  for  paint  stock. 
Widely  variable  relative  percentages  of  No.  1  and  No. 
2  flake  have  been  made,  ranging  for  No.  2  from  one- 
fifth  to  practically  full  capacity  output  in  second  grade. 

High  Standards  Demanded 

The  chief  objection  made  by  manufacturers  to  Ala- 
bama flake  as  a  crucible-making  material  has  been  the 
undoubtedly  true  and  important  fact  that  few  producers 
have  been  able  to  maintain  anything  like  the  favored 
uniform  standard  of  90  per  cent  plus  in  carbon.  This 
has  been  in  large  measure  a  natural  consequence  of 
the  enormous  and  rapid  expansion  of  the  industry,  as 
yet  in  a  purely  formative  stage,  under  the  stress  of  war 
demands,  and  is  not  in  any  sense  to  be  considered  as  a 
reasonably  probable  permanent  condition. 

In  addition  to  a  standardized  90  per  cent  plus  car- 
bon flake,  crucible  makers  much  prefer  flake  only  a 
small  amount  of  which  shall  be  coarser  than  50  mesh, 
which  conditions,  according  to  some  consumers,  have 
been  not  reliably  satisfied  as  yet  by  Alabama  flake. 
Though  this  doubtless  was  true  of  the  product  of  certain 
of  the  Alabama  mines  and  mills,  during  the  exceptional 
war  period,  it  is  distinctly  untrue  of  others,  and  cannot 
be  correctly  stated  to  be  a  district  characteristic  not 
now  susceptible  to  correction. 

Recommendations  made  during  the  war  as  the  result 
of  impartial  official  investigations  called  for  a  screen 
analysis  of  No.  1  flake  as  showing  3  per  cent  over  35 
mesh,  50  per  cent  over  65  mesh,  and  100  per  cent  over 
100  mesh. 

Impurities  Difficult  To  Handle 

In  the  matter  of  the  variable  percentages  of  graphitic 
carbon  in  the  flake  proper,  one  concentration  problem 
is  common  to  all  crystalline  flake  deposits — viz.,  the 
difficult  elimination  of  interlaminated  impurities  in 
the  graphite  crystals  themselves,  entirely  inclosed  by 
graphite,  which  may  amount,  it  is  stated,  to  as  high  as 
from  5  to  10  per  cent  by  weight  of  otherwise  high-grade 
flake.  The  separation  of  these  inclosed  foreign  and 
deleterious  materials,  feldspar,  mica,  and  quartz,  from 
the  body  of  the  flake  itself,  which  may  be  effected 
only  by  dividing  the  flake  into  thin  pieces  by  some 
process  of  grinding  the  concentrate,  is  a  most  difficult 
reduction,  and  must  be  done  with  a  minimum  of  loss 
in  dust  by  pulverization. 

Efforts  to  produce  the  most  suitable  and  therefore 
salable  grade  of  flake  for  crucible  purposes   have  de- 
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veloped  widely  variable  milling  practices,  most  oper- 
ators, however,  having  had  mainly  in  mind  the  recovery 
of  as  great  a  percentage  as  possible  of  large  flake, 
frequently  irrespective  of  heavy  loss  in  the  tailing. 
Certain  special  operators,  as  for  example  those  using 
the  Huff  electrostatic  machines  with  modifications, 
with  which  high-grade  concentrates  have  been  uniformly 
ami  regularly  made,  prefer  to  specialize  in  a  high-carbon 
concentrate  absolutely  free  of  all  foreign  impurities 
except  those  occurring  between  the  Iaminse  of  the  flakes. 
As  a  result,  the  only  mill  in  the  district  using  this 
electrostatic  process,  which  has  uniformly  and  reliably 
standardized  its  product  at  90  per  cent  plus,  has  had 
little  difficulty  in  disposing  of  its  graphite  during  its 
entire  period  of  operation,  under  favorable  and  unfavor- 
able market  conditions,  at  remunerative  prices. 

Small  Difference  in  Specific  Gravity  of  Graphite 
and  Associated  Minerals 

The  problems  involved  in  the  separation  of  flake 
graphite  from  its  mineral  associations,  with  a  minimum 
of  loss  in  the  character  and  amount  of  the  recovered 
flake,  are  extremely  troublesome  and  are  complicated 
by  three  main  difficulties:  First,  the  necessary  reversal 
of  ordinary  processes  of  milling  (the  mineral  of  lowest 
specific  gravity  being  the  one  to  be  recovered)  ;  second, 
the  almost  imperceptible  difference  in  specific  gravity 
between  graphite  and  the  impurities,  quartz,  feldspar, 
mica,  and  calcite;  and,  finally,  the  complication,  in  any 
of  the  grinding  or  disintegrating  processes,  resulting 
from  the  fact  that  the  objectionable  associated  minerals 
are  themselves  natural  abrasives,  harder  than  the  flake 
to  be  set  free  and  recovered  with  a  minimum  of  loss. 

The  dual  problem  of  the  removal  of  the  two  classes 
of  impurities — those  loosely  associated,  and  those  in- 
timately associated  with,  or  forming  part  of,  the  flake 
— necessitates  tw-o-stage  methods,  the  first  stage,  or  con- 
centration process,  being  concerned  with  the  loosely 
adherent  impurities  for  the  formation  of  a  so-called 
"concentrate,"  and  the  second  stage,  or  "refining"  proc- 
ess, directed  at  the  cleaning  and  transformation  of  the 
graphite  by  finer  crushing  and  screening  into  the  re- 
sultant product  styled  "refined  graphite." 

Concentration  processes,  beginning  with  the  original 
and  crude  method  of  simple  water  flotation,  have  covered 
a  wide  experimental  range  of  variations  and  additions, 
resulting  in  and  leading  up  to  the  present  and  final  gen- 
erally approved  and  comparatively  successful  flow  sheet 
of  the  mill. 

Flotation  Methods  Used 

Oil  flotation  methods  originating  with  the  use  as 
licensees  of  the  patented  machinery  of  the  Minerals 
Separation  Co.  have  followed  various  stages  of  special 
adaptation  and  experimentation,  using  Callow  cells, 
K.  &  K.  flotation,  and  the  Simplex  process,  the  basic  prin- 
ciple of  Simplex  being  automatically  regulated  hydraulic 
agitation.  The  Sutton,  Steele,  and  Smith  dry  process, 
installed  by  a  number  of  mills  and  subsequently  taken 
out,  did  not  prove  successful  as  applied  to  Alabama 
ores.  Pneumatic  processes  have  to  some  extent  been 
found  a  useful  auxiliary  method  in  combination  mills, 
mainly  for  preliminary  rough  separation. 

The  electrostatic  process,  using  the  Huff  electro- 
static machines  with  certain  modifications  worked  out 
by  E.  R.  Taber  in  the  Chilton  County  mill  of  the  Flake- 
town  Graphite  Co.,  has  been  used  with  gratifying  suc- 
cess on  the  ore  of  that  locality,  the  principle  involved 


being    the    difference    In    electroconductivitj     bet 
graphite   and    its    associated    impurities,    preliminary 

rough  concentration  being  effected,  as  in  the  other  mills, 
by  water  Dotation,    On  other  oree  of  the  district,  which 
are  in  some  degree  complicated  by  the-  associated 
ence  of  iron,  this  procee    ha    not  a    vet  been  adapted 

successfully. 

Deposits  OF  SHALLOW    1m  ri  ii 

The  character  of  the  graphite  beds  worked  varies 
somewhat   widely,  being  not  infre  ontinuously 

flake-bearing  along  the  strike,  but  in  other  localities 
characterized  by  marked  changes  and  alterations  within 
short  distances.  The  origin  of  the  deposits  is  assumed 
to  be  sedimentary,  the  carbonaceous  material  being 
metamorphosed  into  graphite  of  the  flake  variety, 
largely  crystalline.  Mining  has  been  altogether  by  the 
open-cut  method. 

The  width  of  the  beds  varies  widely,  ranging  from  a 
few  feet  to  as  wide  as  100  ft.  or  more.  Occasionally, 
closely  parallel  beds  form  belts  or  zones  of  ore  having 
a  combined  or  total  width  of  200  ft.  or  more,  separated 
by  intervening  partings  of  non-graphite  or  barren 
schists.  It  is  a  generally  observed  fact  that  in  the 
widest  beds  the  lower  half  of  the  deposit  carries  a  flake 
concentration  running  much  above  50  per  cent  of  the 
total  recoverable  values. 

What  has  been  thus  far  called  the  working  depth  of 
the  deposits — that  is  to  say,  the  softer  ores,  within  the 
range  of  comparative  surface  alteration  and  decom- 
position— probably  has  a  general  variation  of  from  60 
to  100  ft.  At  greater  depths,  approaching  water  level, 
the  harder  and  unaltered  ores,  although  equally  flake- 
bearing,  are  more  expensive  to  mine  and  crush  and  may 
present  some  concentration  complications  resulting  from 
pyrite  and  other  mineral  associations.  Flake  values  in 
the  ore  range  as  high  as  5  per  cent,  but  the  district 
average  would  probably  be  not  to  exceed  2*  or  3  per 
cent. 

The  facts  above  set  forth  are  a  conservatively  correct 
analysis  of  the  status  and  actual  value  and  importance 
of  the  Alabama  graphite  industry  today ;  .a  history  of 
its  war-enforced  and  unduly  rapid  development,  and 
of  the  specific  causes  leading  up  to  its  present  demorali- 
zation. The  status  and  future  of  the  industry  should  be 
a  subject  for  serious  reflection — whether  or  not  this 
district  is  to  be  left  in  its  present  deplorable  condition, 
or  reasonable  remediable  measures  taken  to  preserve 
it  as  an  active  and  invaluable  national  asset  in  the 
general  industrial  recovery  which  is  commonly  accepted 
as  a  not  far  distant  future  contingency. 

In  the  reconstruction  of  the  district  to  a  basis  of 
successful  permanent  operation,  a  considerable  percent- 
age of  present  mill  investment  in  wrongly  constructed 
plants,  in  many  instances  rushed  to  completion  on  im- 
properly tested  and  practically  valueless  property,  will 
admittedly  be  scrapped.  Generally  speaking,  however, 
a  large  amount  of  this  plant  investment  may  become, 
with  well-understood  modifications,  a  seemingly  sound 
and  reasonably  profitable  investment  under  a  fair 
prospect  of  available  markets.  As  an  admittedly  essen- 
tial raw  material  of  the  utmost  value  nationally,  for 
which  there  has  been  found  in  certain  of  its  uses  no 
acceptable  substitute,  and  as  an  essential  war  material, 
rated  among  the  most  important,  the  status  of  Alabama 
flake  graphite  making,  and  its  claims  upon  a  reasonable 
measure  of  protection  and  industrial  preservation,  should 
certainly  command  and  receive  attention. 
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Increasing  Efficiency  of  Mine  Labor* 

Extensions  in  Industrial  Productivity  Largely  Dependent  on  Advances  in  Living 
Conditions  —  Comparative  Considerations  of  Contract  Work,  Piece  Work,  and 
Premium  Systems  Point  to  Decided  Advantages  in  the  Acceptance  of  the  Latter 

By  B.  F.  Tillson 
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IT  IS  GENERALLY  REALIZED  in  industry  that  the 
arda  of  living  for  the  laborer  have  properly 
advanced  because  of  industra]  activity  during  war- 
time conditions,  and  that  factors  now  enter  into  his 
life  as  necessities  which  were  formerly  considered  lux- 
uries. In  fact,  large  industries,  such  as  the  manufac- 
ture of  automobiles  and  their  accessories,  have  been 
established  because  of  this  natural  evolution  and  have  a 
widespread  effect  upon  the  economic  life  of  our  nation. 
The  problem  is  how  to  permit  the  advance  in  earnings 
which  these  higher  standards  require  without  depre- 
ciating the  purchasing  power  of  our  unit  of  currency. 
The  solution  is  to  increase  the  productivity  of  a  unit 
of  labor.  The  introduction  of  machinery  to  replace 
common  labor  helps  to  attain  this  end,  but  at  the  same 
time  increases  the  amount  and  proportion  of  skilled 
labor  required  by  industry. 

Living  Conditions  Affect  Industrial  Efficiency 

It  is  therefore  of  vital  importance  that  we  seek  means 
for  encouraging  the  development  of  skilled  labor.  The 
most  potent  inducement  is  to  arrange  for  an  increase  in 
earning  power  for  labor  as  it  becomes  more  skilled. 
But  money  alone  does  not  entirely  fill  the  needs  of  the 
situation,  for  beyond  a  certain  limit  it  loses  its  appeal. 
This  limit  varies  with  the  habits  of  living  and  the  de- 
sires of  individuals.  For  instance,  it  has  been  observed 
during  the  unusually  sudden  wage  increases  of  the  last 
few  years  that  miners  did  not  wish  to  accept  promo- 
tion from  the  occupation  of  mucker  to  that  of  drill 
runner,  although  a  substantial  wage  advance  was 
offered,  nor  were  the  majority  interested  in  attractive 
premium  systems  permitting  increased  earnings  of  50 
per  cent  at  the  expenditure  of  a  greater  but  reasonable 
amount  of  productive  energy  and  interest. 

To  what  may  this  condition  be  ascribed?  It  is  prob- 
able that  ordinary  basic  wages  supplied  all  the  luxuries 
to  which  the  workers  had  been  accustomed  and  educated, 
and  as  they  had  not  been  taught  the  value  of  thrift,  the 
acquirement  of  more  money  than  they  wished  to  spend 
.held  no  attraction?  to  them;  for  as  they  had  not  learned 
the  value  of  investments  or  banking,  the  protection  of 
a  surplus  over  ordinary  needs  proved  a  worrying  em- 
barrassment. For  what  real  enjoyment  does  money  in 
itself  bring  to  the  normal  person  unless  it  permits  the 
fulfillment  of  many  desires  which  must  be  stimulated 
by  other  agencies?  It  is  evident  that  increases  in  in- 
dustrial efficiency  are  dependent  largely  upon  so-called 
advances  in  living  conditions,  which  produce  added 
complexities  in  our  lives,  and  in  turn  must  parallel 
increased  earnings  for  units  of  labor. 

Of  course,  other  attributes,  such  as  rivalry,  greed, 
envy,  hate,  ambition,  and  the  like,  all  play  a  potent  in- 
fluence in  stimulating  greater  productivity  from  labor, 


•This  article  Is  a  continuation  of  Mr.  Tillson's  paper,  "Promot- 
ing Efficiency  in  Drilling  Ore  and  Rock."  which  appeared  In  the 
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but  all  are  developed  with  the  increasing  complexities 
of  advanced  standards  of  living. 

The  installation  of  advanced  types  of  mechanical  de- 
vices to  increase  the  productivity  of  labor  is  foolish 
unless  we  arrange  our  operations  so  that  the  labor  will 
co-operate  in  making  them  give  an  adequate  increased 
return.  We  have  seen  that  under  certain  conditions  a 
most  potent  influence  is  to  permit  an  increased  earning 
power  for  labor.  In  general,  three  different  methods 
are  employed,  and  these  have  their  advantages  and  dis- 
advantages. They  are  contract  work,  piece  work,  and 
premium  systems. 

The  installation  of  a  contract  system  might  theoret- 
ically seem  an  ideal  solution  of  the  industrial  problem. 
It  has  the  advantage  that  an  operating  company  can 
accurately  estimate  its  cost  of  production  in  advance 
and  can  market  its  production  at  a  lower  base  price 
with  an  assured  definite  profit. 

Such  a  system  should  also  permit  the  contracting 
labor  to  reap  a  greater  return  from  its  energy,  skill, 
and  thought.  But  in  practice  such  results  are  obtained 
only  from  an  unusually  high  grade  of  labor;  in  fact, 
from  individuals  whose  ability  and  ambition  soon  take 
them  out  of  the  labor  group.  The  contract  system  then 
changes  to  an  organization  where  the  contractor  be- 
comes a  middleman,  and  in  turn  hires  the  labor,  and  so 
greatly  differs  from  the  ideal  and  is  not  likely  to  de- 
velop marked  advantages. 

Disadvantages  of  Contract  System 

The  following  disadvantages  have  been  noted  in  con- 
tracts with  labor,  even  where  there  is  perfectly  good 
faith  between  the  contracting  parties:  The  ignorance 
and  financial  instability  of  the  labor  require  the  con- 
tract to  be  set  at  a  high  rate  so  as  to  assure  labor  that 
it  will  suffer  no  financial  loss  should  unforeseen  hard 
luck  develop  or  conditions  change.  The  company  loses 
supervisory  control  of  the  working  methods,  and  the 
tendency  of  the  labor  is  to  play  safe  by  employing  only 
the  systems  or  processes  developed  by  experience  and 
not  hazard  a  loss  through  the  trial  of  improved  methods. 
Labor  cannot  afford  to  finance  such  experiments,  and 
improved  efficiency  is  thus  deterred.  Also,  under  the 
contract  system,  a  company  does  not  possess  the  in- 
centive to  invest  money  for  new  equipment  to  increase 
the  productivity  of  contracting  labor,  for  the  labor  will 
resent  a  reduction  in  the  contract  rates  and  will  make 
light  of  the  contribution  of  the  company  toward  its 
work.  Furthermore,  the  company  does  not  have  even  a 
normal  incentive  to  alter  the  nature  of  its  other  opera- 
tions, which  link  with  the  contract  work,  so  as  to  im- 
prove the  efficiency  of  the  latter.  These  tendencies  are 
so  thoroughly  human  that  there  can  be  little  hope  of 
dissipating  them. 

Piece  work  is  subject  to  the  same  opportunities  for 
misunderstandings  between  contracting  parties  when  an 
improvement  in  machinery  makes  a  lower   base   rate 
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proper,  or  when  the  depreciation  in  the  purchasing 
power  of  a  unit  of  currency  makes  a  higher  rate  q< 
saiy,  that  exist  under  the  contract  system;  bui  where 
the  operations  required  to  produce  a  piece  of  work  are 
simple,  and  are  not  greatly*  influenced  by  unforeseen  and 
widely  variable  contributing  conditions,  it  is  possible, 
under  the  piece-work  system,  to  create  so  Bound  a 
condition  of  mutual  good  faith  and  trust  as  strongly  to 
warrant  the  establishment  of  this  incentive  for  increas- 
ing the  productivity  of  labor,  reducing  costs,  and  in- 
creasing equivalent  wage  rates. 

The  Completion  Factor  a  Deterrent 
in  Piece  Work 

Although  piece  work  has  been  and  can  be  applied  with 
success  to  many  types  of  manufacturing  industries. 
there  are  others  in  which  it  gives  small  assurance  of 
successful  results.  It  requires  completing  one  or  more 
definite  tasks  per  unit  of  labor  in  each  shift  worked  by 
an  individual,  so  that  he  may  feel  assured  of  his  wage 
rate  and  may,  if  necessary,  draw  upon  his  earnings  be- 
fore the  regular  paying  period.  The  tendency  is  also 
to  fix  an  unwarrantably  high  piece  rate,  so  as  to  assure 
a  living  wage  to  the  considerable  number  of  inexperi- 
enced or  inefficient  workers. 

The  field  of  application  of  piece-work  systems  to  un- 
derground mining  conditions  is  therefore  limited,  for 
there  is  great  difficulty  in  standardizing  operations  to 
the  degree  which  is  necessary  to  make  such  a  system 
successful.  It  is  used  in  some  mines,  and  undoubtedly 
is  responsible  for  increased  efficiency,  but  it  seems  that 
even  better  results  might  be  obtained  from  a  "premium 
system"  of  piece  work. 

Premium  systems  are  based  upon  the  principle  that 
a  certain  minimum  wage  shall  be  guaranteed  to  labor; 
also  establishing  a  basic  return  in  production  for  such 
wage.  Increased  productivity  from  a  individual  above 
such  a  base  rate  then  increases  his  earning  power.  Con- 
siderable care  and  forethought  should  be  used  in  estab- 
lishing such  a  system,  for  it  is  desirable  not  to  have 
to  change  base  rates  after  labor  has  been  interested  in 
supporting  this  incentive  for  increasing  labor  efficiency, 
or  distrust  and  failure  are  likely  to  follow,  no  matter 
how  just  and  well-intentioned  the  changes  may  be.  Of 
course,  base  rates  may  be  revised  in  favor  of  the  laborer 
without  the  same  bad  results  as  a  reduction  in  rates, 
but  any  changes  in  either  direction  cause  an  unnecessary 
amount  of  discussion,  which  is  likely  to  produce  some 
dissatisfaction  as  to  the  nature  or  the  amount  of  the 
change. 

Establishing  a  Rate  Basis 

It  may  seem  to  some  that  the  base  rate  should  be  the 
average  productivity  of  labor  at  the  time  the  premium 
system  is  initiated,  but  further  consideration  will  in- 
dicate the  unsoundness  of  this  view.  In  the  first  place, 
the  company  must  lose  money  if  it  pays  a  premium  for 
all  work  in  excess  of  an  average  and  guarantees  a  mini- 
mum wage,  for  if  no  change  is  made  in  the  productivity 
of  the  labor  it  is  paying  a  greater  total  sum  for  the 
same  amount  of  work.  In  the  second  place,  temporary  in- 
dustrial or  local  conditions  may  cause  the  present  opera- 
tions to  be  an  unfair  index  of  the  productivity  which 
might  normally  be  expected  of  labor.  These  conditions 
should  be  removed  before  establishing  a  premium  sys- 
tem. It  may  be  that  the  nature  or  quantity  of  supervi- 
sion should  be  changed  or  that  operating  methods  and 
equipment  should  be  revised.     If  so,  all  such  improve- 


ments may  well  be  instituted  bei 
of  base  rates. 

The  base  rates  should  be  established  at  a  poinl     ■ 
permits    ready   attainment    by    the    industrious,    bui 
indicates  an  honest  shift's  work  by  an  • 
1  believe  the  nature  of  the  premium  should  be  In  b 
of  hours  of  labor  instead  of  in  money,  as  my  experience 
has  emphasized  in  a  striking  manner  the  fluctuating 
value  of  our   currency    when   considered    in    terms    of 
purchasing  power.     By  expressing  the  base  rates  and 
premiums  in  terms   of   hours   of  labor,  the  system   is 
elastic  in  conforming  to  the  changes  in  general  wage 
scales  throughout  the  country,   without   bege 
trust  and  creating  dissatisfaction  on  the  part  of  the 
laborer. 

A  simple  way  for  deciding  the  premium  rate  is  to 
make  it  a  certain  percentage  of  the  base  rate.  For 
example,  if  two  men  can  be  expected  to  drill  and  blast 
a  drift  heading  round  of  5i  ft.  in  a  shift  of  eight 
hours,  the  base  rate  is  one-third  of  a  foot  per  hour 
of  labor,  or  three  hours  per  foot.  If  the  premium  were 
established  on  a  50  per  cent  basis,  one  and  one-half 
hours'  extra  time  would  be  given  jointly  to  the  two  men 
for  every  foot  they  increased  the  depth  of  any  round 
which  they  broke  of  a  depth  greater  than  5J  ft.  Or  if 
the  premium  were  fixed  on  the  basis  that  the  company 
shared  one-third  of  the  gain  and  labor  two-thirds,  the 
men  would  jointly  receive  two  hours  extra  per  foot  in- 
crease, or  one  hour  each. 

As  it  is  desirable  to  make  the  incentive  as  attractive 
as  possible,  the  last-named  premium  might  be  prefer- 
able, but  the  company  should  receive  a  substantial 
share,  so  that  it  will  have  sufficient  incentive  in  taking 
every  possible  step  to  increase  the  efficiency  of  the 
labor.  This  involves  continual  investment  on  its  part 
in  renewing  obsolete  and  worn  drilling  equipment,  keep- 
ing the  drill  steel  in  the  most  perfect  condition,  main- 
taining good  air  pressures  at  the  drills,  maintaining  a 
convenient  supply  of  drilling  water  (often  piping  it  to 
the  machines),  and  in  many  other  ways  making  particu- 
lar effort  to  arrange  the  mining  operations  so  as  to 
facilitate  the  earning  of  premiums. 

Premium  Rate  Most  Understandable 
Of  course,  the  company  also  profits  in  a  general  re- 
duction of  overhead  expenses  by  the  greater  productivity 
of  a  given  force  of  men.  Usually  it  is  difficult  to  figure 
such  savings  definitely,  and  they  should  not  be  over- 
emphasized, and  the  company  should  be  assured  a  defi- 
nite and  a  reasonable  proportionate  return  on  the  pro- 
ductive labor. 

There  are,  of  course,  arguments  in  favor  of  making 
the  premium  rate  a  variable  quantity.  As  it  is  more 
difficult  to  gain  an  extra  foot  on  a  long  round  than  on 
a  short  one,  it  would  seem  just  that  the  premium  rate 
should  increase  proportionately  with  the  length  of  the 
round.  But  it  should  be  borne  in  mind  that  only  a 
limited  amount  of  premium  is  available  and  that  the 
initial  premium  rate  might  therefore  necessarily  have 
to  be  so  small  as  to  prove  only  the  slightest  incentive  to 
the  majority  of  the  men.  On  the  other  hand,  it  is  often 
so  hard  to  awaken  the  interest  of  men  in  such  a  system 
that  there  is  reason  for  advocating  a  substantial  pre- 
mium for  the  initial  increase  in  footage  beyond  the 
base  round,  and  then  the  available  increase  is  slight. 
On  the  whole,  an  average  premium  rate  throughout 
would  seem  the  most  practicable,  and  simplest  for  the 
laborer  to  understand. 
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There  are  two  different  ways  of  applying  such  a  sys- 
tem, and  each  has  its  advantages.  If  the  premium 
hours  are  credited  in  the  time  books  al  the  conclusion 

..h  daily  task,  the  men  readily  and  accurately  real- 
■  t-ir  earnings,  but  they  may  have  to  accept  a  loss 
under  the  following  conditions:  Suppose  the  premiums 
apply  to  1-ft.  increments  in  the  length  of  rounds.  Then 
for  yesterday's  round,  which  was  1  ft.  9  in.  longer  than 
the  base  round,  they  would  receive  a  premium  for  1  ft., 
and  if  today's  round  were  1  ft.  :i  in.  long  they  would 
also  receive  a  premium  for  1  ft.,  or  in  total  a  premium 
2  ft.,  although  the  advance  made  in  the  two  work- 
ing days  is  increased  3  ft. 

On  the  other  hand,  it  would  be  possible  to  avoid  such 
an  accumulated  loss  if  the  men  were  given  the  task  of 
driving,  say.  53 \  ft.  of  drift  and  were  credited  with 
a  certain  amount  of  time  for  doing  so.  At  the  above- 
mentioned  base  rate,  ten  shifts  would  be  allotted  for 
such  a  task,  or  160  hours.  If  they  completed  this  task 
in  eight  shifts  they  would  be  credited  with  an  average 
progress  of  6s  ft.  per  shift,  or  an  excess  of  li  ft.  per 
round.  At  a  premium  rate  of  two  hours  per  foot,  the 
premium  time  would  amount  to  two  and  two-thirds 
hours  per  round,  or  a  total  of  twenty-one  and  one-third 
hours,  so  that  each  man  would  receive  a  total  pay  of  about 
seventy-four  and  one-half  hours  for  eight  days'  work. 
This  method  of  averaging  offers  a  fair  proposition  for 
labor,  as  it  eliminates  the  total  loss  of  time  and  dis- 
couragement from  unforeseen  difficult  conditions  or 
break-downs  which  might  result  in  short  rounds.  It 
also  encourages  the  men  to  use  any  spare  time  left  from 
a  completed  task  before  the  end  of  the  working  day  in 
the  attempt  to  get  a  head  start  on  future  tasks.  The 
only  objection  to  it  is  that  they  may  not  have  a  definite 
idea  of  their  earnings  to  date  at  any  time,  and  the 
premium  incentive  is  therefore  not  so  strong  for  the 
man  of  limited  intelligence  as  under  an  arrangement 
providing  for  a  daily  premium  record. 


Feldspar  Output  Declined  in  1921 
Feldspar  production  was  increasing  at  an  encour- 
aging rate  as  1921  came  to  a  close.  When  the  year 
began  it  was  declining  rapidly  from  the  feverish 
activity  of  1920.  Before  the  year  was  many  months 
old  the  industry  had  slumped  into  a  no-market  condition, 
and  many  of  the  country's  feldspar  mills  were  closed. 
Those  that  were  able  to  continue  production  did  so  on 
a  part-time  basis.  Late  in  the  summer  conditions 
began  to  improve,  and  there  has  been  a  steady  increase 
in  production  since  that  time;  but  the  situation  was  far 
from  normal  at  the  end  of  the  year. 

The  total  production  and  sales  in  1921  were  estimated' 
by  one  large  producer  at  about  a  third  less  than  in  1920. 
Final  figures  are  not  yet  available  for  the  1920  produc- 
tion of  feldspar,  but  it  is  known  that  output  in  that  year 
established  a  new  record  in  the  industry.  The  estimate 
made  by  the  U.  S.  Geological  Survey  places  that  year's 
output  from  properties  in  the  United  States  at  131,006 
tons.  To  this,  however,  must  be  added  the  Canadian 
production  of  36,856  tons,  all  of  which  was  sold  in  the 
United  States.  Prices  during  1921  were  largely  nominal. 
One  of  the  largest  producer's  figure  varied  from  $21 
per  ton  f.o.b.  shipping  point  for  No.  1  ground  at  the 
beginning  of  the  year  to  a  quotation  of  approximately 
$18  at  the  close. 


Carbon-Monoxide  Poisoning  Investigated 

The  Department  of  Labor  has  issued  a  report  on  car- 
bon-monoxide poisoning  based  on  investigations  in  the 
copper  regions  of  Arizona  and  Montana,  A  careful 
search  in  metal-mining  towns  fails  to  confirm  state- 
ments of  foreign  authorities  as  to  serious  after-effects 
from  gassing  accidents,  as  only  rare  instances  of  such  a 
character  were  discovered.  The  report  recommends  a 
more  thorough  study  of  this  aspect  of  industrial 
poisoning. 


TRANSPORTATION    IN    THE    SOUTHEAST   MISSOURI   LEAD   DISTRICT 
One  of  th':  Inspection  cars  of  the  Mississippi  River  &  Bonne  Terre  Ry.  (subsidiary  of  St.  Joseph  Lead  Co.)  operated  by  a  gasoline 

engine  and  having  a  pony  truck  forward. 
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A  PORTION  OF   TOP  OF   MINE 


JOLIES   CUTTING   OVERBURDEN    AND    LOADING    IT    INTO    TRAIN 


The  Gariajore  Manganese  Mine,  in  Gangpur 

State,  India 

An  Open-Cut  Property  Worked  on  Contract  by  Coolie  Labor — 
Principal  Deposit  of  Manganese  in  the  Region — Ore  Runs  From  46 
To  52  Per  Cent  of  Mn. — Boulder  Ore  a  Peculiar  Characteristic 

By  John  F.  Spedding 

Written  for  Engineering  and  Mining  Journal 


IN  THE  GANGPUR  native  state,  Province  of  Orissa, 
India,  manganese  ores  are  found  for  a  distance  of 
about  six  miles  along  a  well-defined  line,  and  one  of 
these  occurrences,  known  as  the  Gariajore  deposit,  forms 
quartzites,  and  gray  dolomites.  The  manganese  ores,  con- 
sisting principally  of  psilomelane,  with  a  small  quantity 
of  braunite,  wad,  and  pyrolusite,  are  associated  with  the 
Dharwar  rocks,  which  include  mica-schists,  mica-slates, 
quartzites,  and  gray  dolomites.  The  manganese  ores 
are  interbedded  with  the  schists  and  quartzites. 

The  Gariajore  deposit  is  the  chief  deposit  of  man- 
ganese ore  in  the  state,  and  was  first  worked  in  1908, 
since  which  year  it  has  produced  continuously,  with  the 
exception  of  the  period  from  August,  1914,  to  December, 
1916.  The  ore  occurs  in  the  form  of  a  reef,  varying  in 
thickness  from  8  ft.  to  16  ft.,  with  a  strike  north-north- 
east to  south-southwest,  and  a  dip  of  from  35  deg.  to 
45  deg.  to  the  south-southeast.  The  reef  is  much  folded, 
and  is  difficult  to  follow,  but  so  far  as  can  be  seen  at 
present,  the  form  is  as  shown  in  the  sketch. 

The  quartzite  is  a  reddish  to  grayish  fine-grained 
vitreous  rock,  and  is  often  impregnated  with,  and  partly 
replaced  by,  manganese  oxide,  in  which  circumstance  it 
is  black  in  color  and  sometimes  difficult  to  distinguish 


from  the  ore.  Iron  often  occurs  in  the  middle  of  the 
deposit,  and  is  difficult  to  distinguish  from  the  man- 
ganese. The  reef  ore  contains  from  46  to  52  per  cent 
Mn.,  with  an  average  of  about  49  per  cent,  whereas  the 
float  ore,  or  "boulder,"  as  it  is  usually  called,  contains 
from  43  to  48  per  cent  Mn..  with  an  average  of  about  46 
per  cent. 


quarfzifes,  mica-ilates.th 


SKETCH  OF  FOLDED   REEF 

The  deposits  are  being  worked  by  open-cast  methods. 
The  waste  on  the  hanging-wall  side  of  the  deposits  is 
mostly  soft,  decomposed  schist,  and  is  cut  away  in 
benches,  loaded  into  20  cu.ft.  side-tipping  tubs  of  2  ft. 
gage,  and  hauled  to  the  dumps,  about  200  yd.  away. 
The  harder  rocks  and  the  ore  have  to  be  blasted,  for 
which  gelignite  or  gun  powder  is  used.     Owing  to  the 
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amount  of  waste  interbedded  with  the  ores,  much 
sorting  is  necessary,  and  this  is  done  in  the  mine,  by 

women.  The  waste  from  the  bed.  and  also  the  inter- 
bedded rocks  in  the  bottom  of  the  pit,  are  hauled  out 
of  the  mine  by  means  of  an  incline. 

Work  is  all  done  on  petty  contract,  under  which  sys- 
tem a  coolie  will  take  a  small  portion  of  the  mine  to 
work,  from  say  10  ft.  \  10  ft.  to  30  ft.  x  80  ft.,  accord- 
•      the    number   of   men    and    women    he   means   to 
employ.     All  measurements  are  made  fortnightly,  and 
the  coolies  are  paid  in  full  each  fortnight,  but  take  an 
the  end  of  the  week,  on  work  done.    Saturday 
leasurement   day."  and  Sunday   is  "bazaar  day." 
when  there  is  no  work,  and  the  coolies,  having  received 
their   money,   all   congregate   in   the   bazaar    imarket), 
which  is  held  under  a  large  peepul  tree. 

The  wages  prevailing  in  the  district  are:  Men,  4 
annas'  per  day;  women,  2J  annas,  and  children,  1 '  to  2 
annas.  Even  on  such  wages  as  these,  the  people  are  able 
to  get  along  u.uite  well  by  working  only  five  days  a  week. 
ey  subsist  principally  on  rice,  the  bazaar  rate  for 
which  is  1  anna  per  lb. 


CLEANING   AND   SORTING    MANGANESE   ORE 

The  labor  problem  is  often  difficult,  as  a  coolie  usually 
wants  an  "advance"  of  from  1  rupee  to  20  rupees  be- 
fore he  will  come  to  work.  Having  received  the  cash, 
it  is  no  unusual  thing  for  him  to  elect  to  stay  at  home 
for  some  time,  rather  than  come  to  work  at  once.  The 
advances  are  recovered  by  the  company  a  little  at  a 
time,  often  only  2  annas  or  4  annas  at  one  time  being 
repaid,  and  this  entails  considerable  bookkeeping. 

During  the  dry  weather,  only  about  4,000  gal.  of 
water  an  hour  has  to  be  pumped  out,  but  in  the  monsoon 
this  increases  to  an  average  of  15,000  to  20,000  gal. 
A  horizontal  duplex  steam  pump  14  in.  x  8  in.  x  10  in. 
is  used  to  lift  the  water,  and  it  gives  efficient  service. 
Steam  for  this  pump,  and  for  the  20-hp.  engine  for  the 
incline,  is  supplied  from  a  30-hp.  horizontal  semi-port- 
able locomotive-type  boiler. 

A  peculiar  feature  of  the  orebody,  which  is  common 
to  most  Indian  manganese  deposits,  is  the  presence  of 
"boulder  ore."  This  class  of  ore  usually  occurs  behind 
the  reef,  on  the  foot-wall  side  (though  in  some  parts 
considerable  deposits  are  found  on  the  hanging-wall 
side),  and  is  a  product  of  the  reef;  it  appears  as  though 
at  some  period  the   reef  was   greatly  weathered  and 


THE  BOTTOM   OF  THE  PIT  ON  A   NORMAL  WORKING  DAY 

broken,  forming  rounded  pieces  of  all  sizes,  which  be- 
came mixed  with  stones  and  earth  and  then  covered 
with  a  layer  of  soil.  At  Gariajore  there  is  usually  a 
layer  of  3  ft.  to  6  ft.  of  earth,  covering  a  layer  of  1  ft. 
to  3  ft.  of  mixed  ore,  stones  and  earth. 

In  working,  the  earth  covering  is  all  removed  in  sec- 
tions, and  the  boulders  below  are  then  dug  out,  the  ore 
being  carefully  hand-sorted  and  dressed.  The  boulder 
ore  practically  always  contains  less  phosphorus  than  the 
reef  from  which  it  was  formed. 

The  mines  are  connected  with  the  Bengal-Nagpur 
railway  by  a  tramway  of  2-ft.  gage,  six  miles  long, 
and  the  ore  is  carried  in  trains  of  twelve  wagons,  each 
of  three  tons'  capacity.  The  locomotives  are  of  40  hp. 
and  50  hp.  Rails  are  20-lb.  section,  laid  on  wooden  ties. 
One  bad  river  has  to  be  crossed,  the  bed  of  which  is 
about  450  ft.  wide.  In  the  dry  season  this  is  usually  a 
stream  from  20  ft.  to  30  ft.  wide,  and  about  6  in.  deep, 
but  I  have  known  eight  hours'  rain  to  change  it  from  a 
stream  this  size  to  a  torrent  450  ft.  wide,  and  10  ft. 
deep.  On  account  of  the  large  trees  which  are  carried 
down  by  the  floods,  it  has  been  found  impossible  to  build 
a  bridge  which  would  stand,  at  a  reasonable  cost,  so 
now  a  sand  bank  is  built  each  year  after  the  rains,  and 
the  small  stream  is  bridged.  Just  before  the  rains 
break,  the  bridge  is  dismantled,  the  rails  are  taken  up, 
and  the  sand  bank  is  washed  away  when  the  rains  come. 
The  bridge  stands  from  about  the  end  of  October  to  the 
end  of  May  or  the  middle  of  June,  and  during  that  time 


,The    anna    is   equivalent   to   one-sixteenth    of   a    ruppp    and    at 
rates  of  exchange  is  worth  about   13c 


ORE    IN  FOREGROUND;    IN    BACKGROUND   MICA-SCHIST 
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all  ore  has  to  be  railed  from  the  mine,  and  supplies  of 
coal  and  other  necessaries  for  the  operation  of  the  prop- 
erty brought  in. 

From  November  to  the  end  of  February  is  the  "cold 
season,"  with  a  maximum  temperature  of  about  70  to 
75  deg.  and  a  minimum  of  about  40  to  45  deg.  Then  it 
begins  to  get  warmer,  and  heats  up  steadily  to  the  mid- 
dle of  June,  when  the  rains  begin.  Ky  this  time  the 
shade  temperature  is  110  to  115  deg..  and  it  gives  one 
little  consolation  to  remember  that,  as  the  "Cousin  Jack" 
said,  "One  doesn't  have  to  stay  in  the  shade."  The 
rainy  season  is  from  the  middle  of  June  to  the  end  of 
September  or  mid-October,  and  at  the  close  of  the  rains 
there  is  a  great  deal  of  malaria,  which  musl  be  coun- 
tered by  taking  quinine.  A  dispensary  is  provided  by 
the  company,  and  a  doctor  is  employed,  but  the  coolies 
do  not  as  a  rule  favor  English  medicines,  and  much  pre- 
fer the  extracts  of  leaves  and  roots  which  they  make 
from  plants  found  in  the  jungle. 

General  wages  are  about  as  follows :  Clerks,  Rs.  30 
to  125  per  month;  surveyors,  Rs.  75  to  150;  mechan- 
ics, Rs.  30  to  60;  engine  drivers,  Rs.  18  to  30;  firemen, 
Rs.  10  to  18;  coolies,  3*  to  5  annas  per  day ;  women.  2  to 


"BOULDER  PITS."   CUTTING  THE  EARTH  LYING  OVER 

THE  ORE.   IX  THE  LOWER  RIGHT  HAN'D  CORNER  A 

LAYER  OF  ORE  HAS  BEEN  REACHED 

3  annas ;  children,  1£  to  2\  annas.  The  mines  manager 
is  European,  and  the  rest  of  the  staff  and  labor  are 
natives  of  the  country. 

For  part  of  the  description  of  the  geology  of  the 
deposit,  and  description  of  minerals  found  therein,  I  am 
indebted  to  "Notes  on  the  Manganese  Ore  Deposits  of 
Gangpur  State,  Bengal,"  by  L.  Leigh  Fermor,  A.R.S.M., 
D.Sc,  F.G.S. 


Another  Reason  for  Standardizing  Drill  Steel 
Mine  operators  in  the  Tonopah,  New,  district  are 
having  considerable  trouble  with  drill  steels,  according 
to  the  U.  S.  Bureau  of  Mines,  as  the  various  lots  re- 
ceived require  different  heat  treatment  in  tempering. 
At  one  mine  the  steel  does  not  stand  up  well  in  hard 
ground  when  used  in  the  stopers  with  the  outside  water 
spray.  At  two  different  times  in  one  mine  the  drill  bits, 
after  being  used  five  or  ten  minutes,  were  red  hot  when 
drawn  from  the  holes.  The  problem  is  being  studied  by 
the  Bureau  of  Mines  in  the  course  of  its  general  inves- 
tigation of  the  effects  of  various  types  of  rock  and  dif- 
ferent treatment  upon  drill  steel-. 


Procedure  at  the  New  Gold  and  Silver 
Refinery  on  the  Rand 

A  brief  description  of  the  process  used  al   thi 
Rand  gold  refinery   near   India  Junction,  Germiston,  is 
given  in  The  South   African  Mining  and  I. 

Journal.  After  the  weight  and  assay  have  been  deter- 
mined, the  bullion  is  made  up  into  lots  of  700  oz.  each. 
Each  lot  is  melted  in  a  two-quart  clay  crucible,  standing 
in  a  plumbago  guard  crucible,  using  borax  as  a  flux. 
When  the  bullion  is  melted,  a  clay  pipe  stem  is  intro- 
duced into  the  molten  metal  and  chlorine  and  air 
are  passed  through  the  molten  mass.  The  chlorine  con- 
verts the  silver  and  base  metals  into  chlorides,  part  of 
the  base  metal  chlorides  volatilize,  and  the  remainder, 
with  the  silver  chloride,  rise  to  the  surface  of  the  gold 
and  are  bailed  off  by  means  of  a  small  clay  crucible  and 
poured  into  a  mold  placed  on  the  furnace  top.  The 
passage  of  the  chlorine  is  continued  until  a  color  test 
of  the  issuing  fumes  with  a  cold  pipe  stem  shows  that 
no  chlorides  are  being  formed.  A  light  brown  or  yellow 
color  is  obtained.  The  bulk  of  the  chlorides  is  then 
removed  by  bailing,  and  the  remainder  is  removed  by 
absorption  with  bone  ash.  The  fine  gold  is  stirred, 
remelted  in  large  tilting  furnaces,  sampled,  and  cast. 

The  chlorides  of  silver  and  base  metals  removed  by 
bailing  contain  small  quantities  of  gold.  To  remove  the 
gold  the  chloride  is  made  up  into  lots  of  300  oz.  each, 
melted  in  plumbago  crucibles  with  bicarbonate  of  soda 
and  borax.  This  operation  reduces  a  portion  of  tin- 
silver  chloride,  which  produces  silver,  and  this,  falling 
to  the  bottom  of  the  crucible,  carries  the  gold  with  it. 
The  crucible,  with  contents,  is  then  removed  from  the 
furnace  and  allowed  to  cool  till  the  metal  at  the  bottom 
of  the  crucible  has  solidified.  The  chlorides,  being  still 
liquid,  are  poured  off,  cast  into  chloride  cakes  about  1 
in.  thick,  and  are  gold-free.  The  metallic  button  so 
obtained  is  again  refined  with  chlorine. 

All  pots,  ashes,  and  pipe  stems  used  in  the  refinery 
go  to  the  grinding  room.  They  are  ground  in  ball  mills 
to  pass  through  a  60-  to  80-mesh  screen.  Large  metallics 
remain  in  the  ball  mill  and  are  removed.  All  metallic :s 
recovered  are  returned  to  the  refinery  for  treatment 
with  chlorine.  The  tailings  are  treated  in  lead  and 
cupellation  furnaces  for  further  extraction  of  precious 
metals,  and  the  residues  from  this  operation  are  exported. 

The  chloride  cakes  produced  in  the  refinery  are 
crushed  in  a  rock  crusher  to  about  1-in.  cubes.  About 
600  lb.  of  this  crushed  chloride  is  placed  in  a  barrel  with 
a  capacity  of  about  60  Imperial  gallons,  and  treated 
with  a  hot  saturated  salt  solution.  This  treatment 
removes  the  base-metal  chlorides  by  solution  in  the 
brine.  When  these  are  removed,  the  solid-silver  chloride 
is  taken  out  of  the  barrels,  placed  in  a  reducing  vat 
between  iron  plates,  covered  with  a  dilute  solution  of 
sulphuric  acid,  and  heated  with  steam.  This  operation 
transfers  the  chlorine  from  the  silver  to  the  iron  and 
produces  sponge  metallic  silver.  This  sponge  silver  is 
returned  to  the  barrels,  and  washed  with  hot  dilute 
sulphuric  acid  and  water  to  remove  soluble  iron  chloride. 
The  sponge  silver  is  dried,  melted,  and  cast  into  ingots 
of  about  1,000  oz.,  or  it  may  be  necessary  to  melt  and 
stir  potassium  nitrate  into  it  so  as  to  remove  impurities. 
Gold- free  silver  is  thus  obtained.  All  solutions  produced 
in  the  wet  reduction  of  the  silver  chloride  are  passed 
over  scrap  iron  to  precipitate  the  silver  and  copper 
contents.    This  residue  is  dried,  sampled,  and  shipped. 
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Photos  From  the  Field 

"Been  noticin'  for  some  time  past  in  tha  h'Engir 
nt trin'  an'  Minin'  Journal."  said  Cap'n  Dick,  "that  there 
"as  been  considerable  discushon  baout  this  'ere  statue, 
'Tha  h'Engineer,"  that  wuz  made  by  -Missus  'Arry 
Witney,  w'ich  remin'a  me  that  directly  I'm  goin'  to 
write  h'in  sumthin'  m'sel'  an"  tell  those  chaps  'oo's  'oo 
in    tha    matter.      Not    that    I    be    h'afer    those    there 


Tl  I   PLEASE  CAP'N  DICK 

Chiclets — w'otever  they  be — for  I'd  rather  'ave  a  'alf  a 
poun'  o'  Peerless  h'any  day.  But  I  do  believe  in  prop- 
erly Iabellin'  a  thing  w'ot  it  be,  no  matter  'ow  h'it 
came  or  w*ere  h'it  came  from.  One  thing  h'always 
struck  me  baout  tha  Journal,  an'  that  is  that  I've  seen 
pictures  from  mos'  h'every  portion  o'  tha  globe  on 
tha  pages.  Pictures  o'  minin',  o'  smeltin',  an'  h'every 
sort  o'  h'operation  that  tha  minin*  man  does; 
tha  'ouses  h'in  w'ich  'ee  lives,  an'  w'ot  'ee  wears,  an' 
naow  an'  h'again  w'ot  'ee  h'eats.  But,  m'son,  never 
did  I  see  a  picture  o'  tha  Cornishman's  staff  o'  life — 


tha  pasty.  So,  dam-me,  I'm  sending'  h'in  one,  an'  I 
'ope  t'will  show  some  o'  tha  chaps  w'ot  one  o'  they  looks 
like.  H'interestin'  thing  baout  this  'ere  picture  too — 
chap  daown  in  Peru  sent  h'it  to  me,  an',  min'  you,  tha 
blessed  card  was  marked  'Truro'  h'on  tha  margin. 
W'ot's  think  o'  that?  Lot  o'  fellows  won't  naw  w're 
Truro  be,  but  we  chaps  from  back  long  we  naws  bloody 
well.  To  get  back  to  tha  firs'  part  o'  this  'ere  tell,  baout 
proper  Iabellin',  there's  no  mistakin'  w'ot  a  pasty  be — 
least  w'en  one  o'  we  chaps  see  un.  I  believe  m'sel'  I 
could  tell  one  blindfolded,  and  w'en  I  'ad  one  set  in 
front  o'  me  I'd  'ardly  'ave  to  'ave  h'anyone  say,  '  'Ere, 
stuff  thyself.'  " 

Aiding  the  Cause 

A  new  use  has  been  discovered  in  Ontario  for  peat, 
of  which  the  province  possesses  large  deposits.  An 
order  for  a  considerable  quantity  was  recently  received 
by  the  Peat  Resources  Committee  from  an  Ontario 
distiller,  who  will,  it  is  understood,  use  it  to  give  a 
Scotch  flavor  to  Ontario  whisky. 

He  Paints  With  Words 

A  correspondent  of  the  Geological  Survey,  who  terms 
himself  "one  of  the  many  misfortuners  of  oil  frauding," 
refers  in  his  letter  to  the  company  from  which  he  has 
bought  oil  stock  in  these  words:  "The  company  is 
incorupted  at  $2,000,000." 

While  the  Muse  Is  With  Us 

Some  of  the  limericks  perpetrated  at  the  A.I.M.E. 
smoker  two  weeks  ago  were  fair.  One  of  the  fairest 
was  the  following: 

There  was  an  old  buck  from  the  west, 
Who  said,  as  he  pulled  on  his  vest, 
My  clothes  are  spun  copper 
Which  style  is  most  proper 
To  strengthen  a  metal  depressed. 
Here  is  a  case  where  it  would  never  do  to  substitute 
zinc  for  copper,  though  Mr.  Seguine,  whose  passionate 
appeal  follows,  probably  wont  agree. 

Copper  Versus  Zinc 

Written  for  Engineering  and  Mining  Journal 

Dear  Editor,  the  undersigned 

Has  read  enough  to  raise  his  dander 

In  praise  of  copper.     Stay  supine 

I  won't,  while  you  with  propaganda 

Your  journal  pages  intersperse. 

Don't  you  know  ZINC  needs  succor  worse  ? 

To  copper's  good  points  I'm  awake 
And  nothing  of  disparagement  '11 
Cause  me  to  think  it  doesn't  make 
A  shingle  highly  ornamental. 
It's  beauty,  though,  soon  waxes  less 
In  air  containing  H2S. 

Bartholdi's  famous  Liberty 
Acquired  exquisite  patina 
While  gazing  calmly  out  to  sea 
With  salty  zephyrs   battin'  her 
For  many  years.     But  would  she  wear 
So  green  a  robe  in  Pittsburgh's  air? 

Now,  Eddie,  is  it  your  desire 

To  really  boost  for  conservation? 

Then  advocate  that  brass  and  wire 

Be  guaranteed  their  future  ration. 

From  other  markets  copper  keep, 

Boost   ZINC   instead,   its    twice   as   cheap. 

— William  Seguine,  Jr. 


March   11,   L922 
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Surface  Explosives  Magazines 
By  Robert  W.  Jones 

Written  for  Engineering  mid  Uining  Journal 
The  general  legislative  requirements  for  explosives 
magazines  are  fire-proofing,  bullet-proofing,  and  ventila- 
tion. To  these  should  be  added  moisture-proofing  and 
protection  against  theft.  For  the  safety  of  the  adjoin- 
ing country  the  construction  should  be  such  as  to  secure 
adjacent  property  against  the  result  of  an  explosion. 
There  are,  therefore,  legislative  regulations  in  some 
states  as  to  the  proper  distance  from  magazine  to  the 
nearest  house,  railway,  and  highway.  Complete  fire- 
proofing  means  construction  without  wood,  and  this  is 


magazine,   thereby  making  it  bullet-proof  though  of  a 
light  and  cheap  construction. 

A  type  of  small  magazine  for  mine  and  quarry  is  illus- 
trated by  Fig.  4.  It  will  be  noted  that  the  roof  is  of 
a  somewhat  novel  construction.  In  considering  brick 
magazines  it  is  to  be  remembered  that  the  material  in 
which  the  bricks  have  been  set  may  disintegrate,  leaving 
a  construction  of  doubtful  value  for  storing  explosives, 
especially  if  near  working  places.  Fig.  5  illustrates  such 
a  condition.  A  type  of  small  well-built  magazine  for 
mine  and  quarry  use  is  illustrated  in  Fig.  ii,  as  a  con- 
trast with  the  more  heavily  constructed  type.  It  is 
easily  moved,  well  protected,  and  of  a  capacity  almost 
equal  to  that  shown  in  Fig.  4.     In  contrast  to  Fig.  6  is 


EXPLOSIVES  MAGAZINES  SHOWIXO  VARIOUS  TYPES  OF  COXSTRUCTIOX  USED  IX  MIXE  AXD  QUARRY  WORK 


Fig.  1.  Quarry  magazine,  of  large  capacity,  built  of  solid  eon- 
crete.  Fig.  2.  Quarry  magazine  of  large  capacity  and  of  heavy 
concrete  and  brick  construction.  Fig.  3.  Quarry  magazine  of 
large   capacity,   built   of   corrugated   iron,   with   double   wall   and 

usually  impossible,  as  the  containers  are  generally  made 
of  wood.  Metal,  concrete,  or  burned  clay  products  are 
the  ideal  construction  materials. 

In  mine  and  quarry  work,  in  which  two  magazines 
are  customarily  used,  one  for  main  storage  and  a  smaller 
one  for  daily  supply,  the  choice  of  construction  mate- 
rials for  the  smaller  is  somewhat  restricted.  The  neces- 
sity for  moving  the  smaller  magazine  frequently  requires 
that  it  shall  be  of  light  weight  though  of  proper  construc- 
tion. Figs.  1  and  2  show  a  type  of  permanent  mine  or 
quarry  magazine,  both  of  heavy  construction  and  com- 
plying with  all  requirements  for  safety.  Fig.  3  also 
illustrates  a  type  of  magazine  for  such  work,  well  con- 
structed of  corrugated  iron  with  an  inner  wall  so  spaced 
as  to  permit  a  sand-filled  compartment  all  around  the 


sand  fill.  Fig.  4.  Quarry  magazine,  of  small  capacity  and  built  of 
brick.  Fig.  5.  Quarry  magazine,  of  small  capacity,  built  of  brick 
and  in  need  of  repair.  Fig.  6.  Quarry  magazine,  of  small  capac- 
ity, which  is  so  constructed  as  to  be  readily  available  for  moving. 

Fig.  7,  a  magazine  for  storing  small  quantities  of  ex- 
plosives, which  is  constructed  of  wood  and  covered  with 
tin. 

The  trouble  with  some  magazines  is  that  little 
attempt  is  paid  to  determining  the  proper  distances 
between  the  location  and  habitations,  railways,  and  high- 
ways. Magazines  may  be  of  excellent  construction,  but 
the  legal  requirements  may  so  reduce  the  capacity  that 
they  are  of  little  value.  My  experience  is  that  in  build- 
ing a  magazine  the  owner  should  not  start  until  all  legal 
requirements  are  understood,  and  then  if  construction  is 
attempted  extra  safety  should  not  be  sought  by  too 
heavy  construction.  A  magazine  may  be  perfectly  safe 
and  satisfy  all  legal  requirements  if  of  light  weight, 
with  a  double  wall  and  a  sand-filled  compartment,  and 
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with  corrugated  iron  for  walls.  The  cost  of  construc- 
tion will  certainly  be  less  than  if  it  is  of  concrete  or 
brick.  Thus  constructed,  if  a  home  or  factory  is  erected 
within  the  legal  distance,  the  magazine  may  be  emptied 
d  and  easily  moved.  Such  a  magazine  may  be  built 
■  ry  readily  2.000  lb.  of  explosives  with  comparative 
safety. 

In  ventilating  magazines  care  must  be  taken  that 
the  method  adopted  shall  not  allow  the  entrance  of 
sparks  from  field  tires.  A  natural  movement  of  air  is 
all  that   is  necessary,  so  that   approximately   the  same 


IDEN    BOX    COVERED   WITH    TIN"    AXD  CALLED 
A      MAGAZINE" 

condition  of  temperature  will  be  maintained  inside  the 
magazine  as  that  which  will  be  found  to  exist  outside 
the  structure.  Moisture  proofing  depends  upon  the  loca- 
tion. Have  the  ground  around  the  magazine  well 
drained,  naturally,  if  possible.  Moisture  conditions, 
with  the  extreme  heat  of  summer  have  caused  a  great 
loss  of  explosives. 

For  protection  against  theft,  common  sense  should  be 
used.  I  have  seen  magazines  with  heavy,  expensive 
locks  opened  with  the  greatest  ease.  Of  what  use  is 
such  a  lock  when  the  door  frame  is  in  such  a  condition 
that  it  is  unnecessary  to  pick  the  lock?  I  have  in  mind, 
on  the  other  hand,  two  magazines  that  had  often  been 
broken  into,  now  apparently  locked  with  common  twenty- 
five-cent  locks  but  actually  locked  by  using  a  little  in- 
genuity, so  that  for  years  no  one  has  succeeded  in 
entering. 

Drafting-Room  Window  Shade 

Written  for  Engineering  and  Mining  Journal 

Many  drafting  rooms  are  improperly  designed  as  to 
lighting,  or  they  may  be  so  crowded  that  some  tables 
are  forced  into  bad  positions.  Frequently  a  table  will 
be  so  placed  that  the  draftsman  must  either  sit  with 
his  back  to  the  light  and  work  in  his  own  shadow,  or 
face  the  sun  streaming  through  a  window.  In  the 
latter  position  there  is  usually  insufficient  light  when 
the  shade  is  drawn. 

To  cut  off  the  bright  sunlight  and  yet  allow  sufficient 
illumination  to  enter,  a  shade  of  tracing  cloth  serves 
admirably.  This  is  made  by  simply  removing  the 
regular  shade  from  its  roller  and  substituting  for  it  a 
piece  of  tracing  cloth  of  the  same  dimensions.  When 
not  required,  this  shade  can  be  raised  the  same  as  any 
other  window  shade. 


Rack  for  Heavy  Materials 
By  W.  F.  Schapuorst 

Written  for  Engineering  and  Mining  Journal 

A  good  rack  for  holding  heavy  materials,  such  as 
pipe,  bars,  and  angles,  and  even  lumber,  may  be  made  as 
follows:  Bore  holes  in  as  many  posts  as  desired  at  an 
angle  that  will  be  found  to  be  convenient;  insert 
short  pieces  of  pipe  of  suitable  length  in  the  holes  thus 
made;  and  fasten  the  vertical  timbers  both  at  the  top 
and  bottom.  This  will  give  a  good  serviceable  rack.  By 
boring  holes  from  opposite  sides  and  having  "shelves" 
on  both  sides,  it  is  evident  that  the  rack  will  be  better 
balanced  than  where  one  side  only  is  used. 


Mounting  Large  Maps 
By  Roy  H.  Poston 

Written  for  Engineering  and  Mining  Journal 

The  Hartshorn  Roller  Co.,  of  Newark,  N.  J.,  has  a 
roller  known  as  the  "new  groove  tin  roller"  that  will 
be  found  useful  for  mounting  maps  for  hanging  in 
engineering  offices.  It  works  on  the  same  principle  as 
the  ordinary  window-shade  roller.  It  is  made  in  a 
convenient  length  of  about  8  ft.  with  a  special  groove 
that,  together  with  a  small  tin  strip,  forms  the  method 
of  securing  the  tracing,  map.  or  drawing  to  the  roller. 
A  wooden  strip  of  convenient  size  fastened  to  the 
lower  end  of  the  map  with  thumbtacks  completes  the 
mounting. 

The  accompanying  sketch  shows  a  typical  mounting 
of  a  group  of  ten  maps  in  a  wooden  case  that  in  addi- 
tion to  providing  a  support  for  the  rollers  makes  it  .pos- 
sible to  lock  up  the  maps,  if  desired.     If  properly  con- 


End  Elevation 
Hinge 


.Hasp 


Front      Elevation 
CASE  FOR  MOUNTED  MAPS 

structed,  the  case  will  also  prove  valuable -in  excluding 
water  from  the  fire-fighters'  hose  should  an  interior  fire 
occur.  The  case  should  be  constructed  of  well-seasoned 
wood,  closely  joined  together  and  given  two  or  three 
coats  of  good  paint,  shellac,  or  varnish. 

Pressure  of  Fluid  in  Drill  Hole 

Wrritten  for  Engineering  and  Mining  Journal 

In  rotary  drilling  the  hole  is  full  of  mud  fluid,  and 
in  much  cable  tool  drilling  the  hole  is  almost  full  to 
the  top  with  water,  so  that  when  encountering  an  oil- 
bearing  sand,  the  head  of  fluid  exerts  so  great  a  pres- 
sure that  the  oil  or  gas  does  not  come  into  the  hole,  but 
the  fluid  in  the  hole  actually  goes  into  the  sand.  Thus, 
the  driller  may  get  no  oil  showing  and  decide  the  sand 
does  not  contain  oil  or  gas  and  drill  deeper.  The  disad- 
vantage of  the  core  drill  is  that  it  drills  a  small-sized 
hole,  which  may  prove  unsuitable  for  production  pur- 
poses, but  it  deserves  careful  consideration  for  test 
work. 
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The  Ciervo  Anticlinal  Bow  Oil  Field  of  California 


By  Walter  Stalder 

/  Journal 


IN  THE  CIERVO  ANTICLINE  definite  oil  indica- 
tions were  found  in  1916  at  a  geologic  horizon  not 
previously  suspected  as  oil  bearing.  This  discovery 
led  to  ;i  subsequent  study  of  the  field,  and  as  a  result 
more  favorable  conclusions  than  those  se1  forth  pre- 
viously and  different  interpretations  than  generally 
accepted  in  the  past  are  now  possible.  The  district 
invites  and  is  being  given  closer  attention,  the  results 
of  which  will  be  put  forth  as  present  development  work 
proceeds. 

The  prospective  field  is  situated  on  the  west  side  of 
the  San  Joaquin  Valley  at  the  foot  and  along  the  east 
flank  of  the  Diablo  Range  between  Tumey  Gulch  and 
Cantua  Creek,  Fresno  County,  Cal.  From  the  center  of 
the  structure  the  city  of  Fresno  lies  forty  miles  north- 
east ;  Mendota,  a  station  on  the  Southern  Pacific  R.R., 
fifteen  miles  north,  and  the  town  of  Coalinga  twenty- 
three  miles  due  south. 

This  same  district,  a  large  part  of  which  was 
designated  as  Monocline  Ridge,  has  been  mapped  by 
Robert  Anderson  and  Robert  W.  Pack,  of  the  U.  S. 
Geological  Survey,  as  a  portion  of  a  much  more  extended 
survey.  Their  description  of  geology  and  their  con- 
clusions, together  with  a  map,  were  presented  in  1915 
in  Bulletin  603  of  that  organization. 

In  prospecting  and  further  studying  the  district  I 
used  this  map  to  excellent  advantage.  The  work  of 
these  two  writers  was  much  appreciated,  particularly 
when  the  limited  time  at  their  disposal  to  cover  such  a 
wide  expanse  of  territory  as  that  described  in  the  above- 
mentioned  bulletin  is  considered.  To  certain  parts  of 
their  map  additions  and  different  interpretations  have 
been  made  as  a  natural  outcome  of  prospecting.  Out- 
side of  the  area  particularly  under  consideration,  their 


mapping,  where  taken,  has  not  been  carefully  reviewed 
and  has  been  used  in  the  present  paper  with  a  few  addi 
tions. 

The  general  surface  character  of  tl  partly 

indicated  in  the  accompanying  photographs.     It  iir 
the  edge  of  the  plain  and  the  first   percept! 
from  the  San  Joaquin  Valley  toward  the  higher  outer 
flanks  of  the  Ciervo  hills  themselves. 

As  this  paper  is  preliminary  to  one  which  will  follow 
later,  and  as  Anderson  and  Pack  have  fully  described 
the  formations  involved,  the  reader  is  referred  to  the 
previously  mentioned  bulletin,  if  more  detailed  informa- 
tion is  desired.  For  brevity,  reference  is  made  to  the 
legend  on  the  accompanying  map  where  the  character  of 
the  formations  is  outlined.  These  have  been  taken  from 
the  Anderson  and  Pack  map  and  modified.  Attention  is 
drawn  to  the  fact  that  certain  additions  have  been  made 
to  the  map  and  that  the  formation  which  the  Survey 
designates  as  the  "Vaqueros"  is  herein  called  the 
"Temblor."  This  later  designation  is  in  conformity 
with  the  original  name  given  by  F.  M.  Anderson,'  modi- 
fications by  J.  P.  Smith2  and  the  later  work  of  Bruce  L. 
Clark.8  The  name  "  Temblor "  is  being  gradually 
accepted  among  geologists  and  paleontologists  on  the 
Pacific  Coast  and  is  used  to  avoid  confusion  with  the 
true  Vaqueros  of  the  South  San  Joaquin  and  the 
Salinas  valleys,  which  is  older  than  the  Temblor. 

To  harmonize  with  the  mapping  of  Bulletin  698  of 
the  U.  S.  Geolgoical  Survey,  Anderson  and  Pack  state 
that  they  have  mapped  the  "Big  Blue"  with  the  overly- 
ing Santa  Margarita  and  that  these  beds  terminate  near 

'Proceedings,  California  Academy  of  Science.  3d  Series  Geology 
\ol.  2,  No.  2.  1905. 

-Journal  of  Geology.  Vol.  18,  No.  3  :  pp.  216-227. 
'Journal  of  Gcoloay.  Vol.  24.  p.  596. 


LOOKING  SOUTHEAST  ALONG  BEDS  IN  SEC.   36-16-13 
re  discovered  in  the  gulch  to  the  right.     Note  the  dip  slopes,  which  lessen  as  they  pass  toward 
the  San  Joaquin  valley  on  the  left. 
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Arroyo  Ciervo.  An  examination  of  the  accompanying 
map  indicates  thai  1  have  traced  the  same  beds  which 
these  writers  mapped  as  Santa  Margarita  still  further 
northwestward  to  within  one  mile  of  Tumey  Gulch. 
They  have  been  found  to  have  the  same  characteristics 
at  their  northern  extremity  thai  they  have  near  Arroyo 
Ciervo  where  Anderson  and  Pack  terminate  them. 
Evidence  at  the  surface  and  from  the  log  of  the  first 
well  drilled  to  encounter  oil  in  them  indicates  that  they 
are  probably  unconformable  with  the  Temblor  sand- 
stones. This  condition  is  to  be  studied  further  in  con- 
nection with  mapping  and  other  contemplated  field 
developments.  It  is  important,  because  the  beds  which 
Anderson  and  Pack  regard  as  the  Big  Blue  near  Arroyo 
Ciervo,  mapped  with  the  Santa  Margarita  and  believed 
to  be  a  part  of  the  Vaqueros  (so-called),  are  possibly 
unconformable  with  and  not  related  to  that  formation, 
as  previous  evidence  might  indicate.  These  beds  have 
a  close  relation  to  the  oil  possibilities  of  the  district. 

In  following  the  outcrop  of  beds  mapped  as  the  Santa 
Margarita  formation,  I  recorded  the  strike  of  those 
easterly  dipping  beds  immediately  to  the  north  of 
Cantua  Creek  as  north  20  deg.  west.  At  Arroyo  Ciervo 
their  strike  is  north  30  deg.  west.  One  mile  further 
north  the  strike  varies  from  north  35  deg.  west  to  north 
45  deg.  west,  and  the  beds  are  overturned  and  have  a 
westerly  dip.  In  Sees.  8  and  9,  T.  16  S.,  R.  13  E.,  they 
have  a  northerly  dip  and  vary  in  strike  from  north  65 
deg.  west  to  north  80  deg.  west.  The  change  in  strike 
of  these  beds  from  Cantua  Creek  northwesterly  to 
Tumey  Gulch  is  therefore  between  45  and  60  deg.  and 
indicates  a  distinct  bowing  of  the  later  Tertiary  forma- 
tions about  what  has  been  designated  Monocline  Ridge. 

Though  the  beds  mapped  as  Santa  Margarita  have  not 
been  identified  to  the  north  between  Tumey  Gulch  and 
Panoche  Creek,  search  has  revealed  outcrops  of  Temblor 
standstones  as  far  north  as  the  later  stream.  The  strike 
of  these  outcrops  is  north  30  deg.  west.  As  this  strike 
of  the  beds  is  at  great  variance  with  those  strikes  noted 
to  the  southwest  of  Tumey  Gulch,  it  indicates  the 
termination  of  the  bowing  at  Tumey  Gulch. 


Pi    I  ■•    P    >i:.'.    36-16-13 


If  on  the  map  one  end  of  a  scale  be  placed  at  the 
south  end  of  the  bow — that  is,  at  the  contact  of  the 
Temblor  sandstone  and  Santa  Margarita  formations 
immediately  north  and  east  of  Cantua  Creek — and  an- 
other part  at  the  nothern  limit  of  the  bow  at  the  cor- 
responding Temblor  sandstone  contact  near  Tumey 
Gulch,  it  will  be  observed  that  the  distance  between 
these  two  points  is  approximately  fourteen  and  one-half 
miles.  If  the  outer  horizon  of  the  Temblor  sandstone 
be  now  followed  on  the  map,  it  will  be  further  observed 
that  a  large  curve  or  bow  is  formed  and  that  the  maxi- 
mum displacement  of  this  bow  from  a  straight  line 
between  the  two  ends  of  the  scale  is  nearly  two  miles  at 
its  crest  just  north  of  Arroyo  Ciervo.  The  significance 
of  this  bowing  will  appear  later. 

The  Temblor  sandstones  and  Kreyenhagen  shales  are 
involved  in  some  steep  tilting  and  overturning,  first 
immediately  to  the  south  of  Arroyo  Ciervo  and  again 
one-half  mile  northwest  of  that  depression  and  continu- 
ing northwesterly  first  with  steepening  easterly  dips 
and  then  with  marked  westerly  dips  for  a  distance  of 
one  and  one-half  miles.  In  these  westerly  dips  the 
beds  mapped  as  Santa  Margarita  are  also  involved. 
This  overturning,  as  indicated  in  one  of  the  accompany- 
ing photographs,  shows  that  though  in   a  large  way 


A  VIEW  NORTHWESTERLY  FROM  SEC.  25-16-13  AT  THE  CREST  OF  THE  "BOW" 
'1*he  ,jtrata.  in   tne  face  of  Monocline  Ridge  on   the   left   are   overturned  and  dip  to  the  southwest  instead  of  the  northeast,  as  they 
should  to  fulfil  the  definition  of  a  monocline.     Because  of  this  overturning  Monocline  Ridge  is  technically  not  a  monocline  along  its 

entire  course. 
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NORTHWEST  OF  THE  OVERTURNED     U'.KA    MOXOCLINE  RIDGE  AGAIN   ASSUMES   MONOCLINAL   FORM 
•    .  thi    beds  to  the  northeast  in  th<    direction  of  the  plains 


Monocline  Ridge  can  be  considered  of  monoclinal  nature, 
technically  it  does  not  really  fulfill  that  definition,  as  the 
beds  do  not  dip  in  one  direction  throughout  its  extent. 

It  is  important  to  note  that  the  greatest  disturbance 
of  the  strata  along  their  course  is  at  and  near  the  crest 
of  the  bow,  where  such  irregularities  would  naturally 
be  expected.  In  the  light  of  the  foregoing  conditions 
and  from  a  technical  standpoint  bowing  appears  to  have 
destroyed  what  originally  was  a  monocline.  It  is  there- 
fore referred  to  as  the  Ciervo  Anticlinal  Bow.  Pack 
and  Anderson  have  mentioned  a  slight  outward  bending 
of  the  strike  and  bowing  of  the  hills  north  of  Cantua 
Creek,  but  state  that  the  change  of  strike  is  too  slight 
to  be  treated  as  a  fold  or  to  have  any  effect  of  economic 
importance  (Bulletin  603.  p.  162).  With  these  conclu- 
sions I  believe  my  findings  afford  reason  for  a  difference 
of  opinion. 

In  addition  to  bowing  about  Monocline  Ridge,  the 
younger  formations  from  the  basal  Santa  Margarita 
to  the  upper  part  of  the  Tulare  formation  flatten  quite 
rapidly  as  they  pass  outward  toward  the  valley,  and 
drilling  records  to  date  indicate  the  same  for  the  Tem- 
blor formation. 

It  was  the  expectation  of  the  Government  investiga- 
tors that  any  oil  sands  to  be  found  should  be  in  the 
Temblor  sandstones  overlying  the  Kreyenhagen  shale, 
in  a  position  analogous  to  that  of  the  oil  sands  in  the 
«  oalinga  field.'  This  conclusion  is  in  conformity  with  the 
theory  of  Ralph  Arnold  and  Robert  Anderson1  for  the 
origin  of  oil  in  the  Coalinga  field,  where  they  state  that 
the  oil  comes  from  the  shales  of  the  Tejon  I  Eocene)  or 
Kreyenhagen  of  Robert  Anderson  and  Robert  Pack. 
Previous  investigators  have  not  noted  any  oil-stained 
sands  at  this  horizon  in  the  present  district,  and  my 
searches  at  that  horizon  were  just  as  discouraging. 

After   examining   the    Temblor   sand  dinger 

formations  away  from  the  contact  of  the  Kreyenhagen 
shales  were  also  given  attention.  During  this  search 
many  exposed  sandstones  were  examined  and  tested 
with  chloroform.  By  this  method  of  procedure  some 
discolored  sand,  exposed  near  the  base  of  the  Santa 
Margarita  formation  north  of  Arroyo  Ciervo.  as  shown 
on  the  map,  was  found  to  contain  asphalt  residues,  and 


logical  Survey  Bulletin  603,  p.   163. 

•U.  S.  i.;-., logical  Survey   Bulletin  ?,5T.  p.  T^ 


the  first  oil  sand  outcrop  of  the  vicinity  was  recognized. 
This  sand  exposure  is  also  indicated  on  one  of  the  ac- 
companying photographs.  It  has  been  dug  into  and  is 
now  revealed  as  a  black  outcrop.  It  smells  of  asphalt 
and  gives  a  decided  test  for  that  material.  This  oil- 
stained  bed,  like  the  beds  of  the  Midway  and  other  dis- 
tricts of  California,  is  not  continuous  in  outcrop.  When 
the  strata  associated  with  the  oil  sands  were  followed 
at  intervals  where  exposed  in  the  field,  oil  residues,  in 
sands,  were  again  observed  outcropping  in  Sees.  6,  8  and 
9;  T.  16  S.;  R.  13  E.  These  later  beds  are  light  choco- 
late brown  in  color  and  not  as  dark  in  exposure  as  those 
immediately  to  the  north  of  Arroyo  Ciervo. 

It  is  also  a  significant  fact  that  the  oil  sands  are 
closely  associated  with  the  "Bow"  structure.  The  first 
test  well  drilled  to  encounter  the  petroliferous  sands  in 
Sec.  9-16-13  was  put  down  only  1,400  ft.  from  the  out- 
crop, and  at  this  location  found  tar  in  these  beds  and 
also  a  greater  thickness  and  greater  number  of  tar 
sands  than  there  are  of  oil-stained  sands  on  the  surface. 
At  the  outcrop  the  Santa  Margarita  formation  which 
contains  the  oil-stained  sands  dips  from  31  to  35  deg. 
northeast,  whereas  the  adjacent  underlying  Temblor 
sandstone  was  measured  with  a  dip  of  69  deg.  northeast. 
This  difference  in  dip  and  increase  in  thickness  and  num- 
ber of  sands  above  the  Temblor  as  indicated  in  the  well 
log  and  as  previously  mentioned  suggests  an  uncon- 
formable relationship  between  the  oil  sands  and  the  un- 
derlying Temblor  formation.  Not  one  sign  of  oil  was 
noted  in  the  well  at  this  location  in  passing  through  the 
Temblor  sandstones. 

The  discovery  of  outcropping  oil  sands,  more  par- 
ticular associated  with  the  "Bow,"  naturally  empha- 
sizes the  possible  commercial  importance  of  that  struc- 
ture and  awakens  interest  in  drilling  tests  on  and  about 
it.  The  occurrence  of  these  sands  at  a  higher  geologic 
horizon  than  previously  expected  also  requires  some 
explanation,  more  particularly  because  these  oil-impreg- 
nated members  are  separated  from  the  supposed  source 
of  oil  by  the  Temblor  sandstones. 

As  the  oil  sands  are  not  found  where  expected  accord- 
ing to  the  theory  followed  by  the  Geological  Survey* 
it  seems  possible  that  some  different  reason  may  be 
offered  in  explanation  of  their  present  occurrence.     In 
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this  relation  F.  M.  Anderson'  earlj  advanced  some 
conclusions   for  the  Coalinga   oil   field   thai    appeal   to 

me  as  homy  nl'  considerable  important  o,  Ik.Hi  for  their 
scientific  interest  and  for  practical  application,  with 
slight  modification,  to  the  present  district  and  to  cer- 
tain other  San  Joaquin  Valley  oil  fields,  t>ot h  pros- 
pective and  proved  He  pointed  out  that  although  cer- 
tain oil  in  the  Mount  Diablo  Range  undoubtedly  origi- 
nated from  the  Eocene  (Kreyenhagen)  shales,  it  was 
illogical  and  unnecessary  to  conclude  that  all  of  the  oil 
found  in  overlying  later  Tertiary  rocks  had  its  source 
in  these  shales,  as  suggested  for  the  Coalinga  district 
by  Ralph  Arnold  and  Robert  Anderson."  He  expressed  the 
view  that  beds  which  are  sandy  near  the  old  shore  lines  of 
the  interior  depression,  or  Temblor  basin,  would  natu- 
rally become  finer  and  more  certainly  contain  diatoms 
and  other  organisms  as  off-shore  deposits  in  deeper 
waters.  The  result  would  be  that  sandy  outcrops  would 
be  represented  largely  by  organic  shales  further  out 
under  the  depression.  He  reasoned  that  the  oil  has  not 
come  from  older  underlying  (Eocene)  shales,  but  that 
its  origin  is  more  logically  from  beds  of  organic  shales 
contemporaneous  with  the  coarse  near-shore  deposits 
in  which  the  oil  is  at  present  indicated.  In  practice 
he  drew  attention  to  the  Kern  River  oil  fields,  where 
all  of  the  conditions  apparently  support  his  theory  that 
oil  has  migrated  laterally  from  off-shore  organic  shales 
rather  than  coming  through  impervious  strata  from  any 
underlying  older  organic  shales,  because  such  shales 
are  absent  in  the  Kern  River  district. 

Later  evidence  supporting  these  conclusions  appears 
in  the  fact  that  the  horizon  of  the  Kreyenhagen  shales 
when  followed  southward  from  Coalinga  loses  its  highly 
organic  nature  and  becomes  more  sandy,9  and  the  Santa 
Margarita  formation,  which  is  sandy  and  gravelly  near 
Coalinga,  becomes  organic  in  nature  south  of  that 
town,10  being  sufficiently  so  to  be  a  source  of  oil  in  the 
southwestern  San  Joaquin  Valley  oil  fields."  As  along 
their  outcrops  about  the  San  Joaquin  Valley  these  for- 
mations change  from  clastic  organic  sediments,  the  con- 
clusion that  similar  horizons  are  at  least  in  part  organic 
beneath  the  trough  of  the  Temblor  basin  has  an  excellent 
foundation. 

In  regard  to  the  Ciervo  Bow  district,  it  seems  strange 
that  if  the  oil  residues  found  in  the  Santa  Margarita 

Proceedings.  California  Academy  of  Science.  4th  Series.  Vol.  3. 
PP.  116  and  117.  1911. 

1      s    Geological  Survey  Bulletin  357.  p.  731. 
I      S    Geological  Survey  Bulletin  406,  p.  39. 
"'U.  s.  Geological  Survey  Bulletin  406.  p.  63. 
'R.   w.   Pack.  U.   S.  Geological  Survey,   Professional    Pape 
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sands  had  their  origin  in  the  Kn 

oil-stained  residues  are  not    found  In  tl  fem- 

blor    sandstones    which    OCCU1     be1  and 

the  Santa  Margarita  beds.  According  to  the  theory 
of  the  Survey,  this  horizon  is  the  most  logical  place 
for  such  oil  sands.     According  ti  ot   I-'.  M. 

Anderson,  oil  would  not  necessarily  be  expected  in  the 
Temblor  sandstones  and  could  logically  be  looked  for 
in  the  Santa  Margarita  format  inn. 

In  the  present  area  the  opinion  of  1- .  M,  Anderson,  as 
previously  stated,  appears  to  me  to  be  of  more  practical 
value  than  that  of  the  Survey  for  prospecting  and  for 
explaining  the  occurrence,  in  outcrop,  of  the  oil-stained 
sands.  By  following  the  theory  of  the  former  any  pros- 
pector would  naturally  search  the  Santa  Margarita  hori- 
zon as  well  as  the  Temblor  for  oil  indications.  In  follow- 
ing the  theory  of  the  Survey,  the  tendency  is  to  confine 
prospecting  to  the  Temblor  sandstones,  as  was  actually 
done  in  the  Ciervo  Anticlinal  Bow  district  by  the 
Government  geologists  and  later  by  myself,  although 
I  afterward  branched  out  on  a  different  basis  of  search 
that  was  within  the  scope  of  F.  M.  Anderson's  conclu- 
sions. According  to  these  the  outcropping  Santa  Mar- 
garita sandstones  would  be  represented  beneath  the 
Temblor  basin  by  organic  shales  and  the  oil  from  those 
shales  would  migrate  laterally  to  the  outcropping  porous 
members.  With  this  principle,  and  for  reasons  pre- 
viously mentioned,  I  am  in  accord,  but  I  believe  it  also 
possible  that  a  certain  older  organic  shale  formation 
(Monterey),  that  is  usually  unconformably  and  im- 
mediately beneath  the  Santa  Margarita  formation  and 
is  younger  than  the  Kreyenhagen  shales,  may  exist 
out  under  the  Temblor  basin.  If  present,  this  formation 
might  give  rise  to  oil  which  could  collect  in  the  contigu- 
ous Santa  Margarita  sand  members  and  pass  laterally 
to  the  outcrops  along  Monocline  Ridge.  The  drill  is 
apparently  the  only  means  of  determining  this.  In  anv 
event  the  present  findings  give  support  to  the  theories 
of  lateral  migration  as  well  as  of  a  higher  source  for 
the  oil  than  the  Kreyenhagen  shales. 

Whether  the  present  structure  is  sufficiently  bowed 
to  cause  the  commercial  accumulation  of  petroleum 
about  its  arc  will  be  determined  in  a  practical  way  by 
the  tests  under  consideration  or  now  in  progress.  The 
outcropping  oil  sands  encourage  the  belief  that  there 
is  oil  somewhere  about  the  structure.  Developments 
will  be  watched  with  interest  both  for  the  value  of  the 
findings  and  conclusions  in  relation  to  the  present  struc- 
ture and  the  broader  application  of  the  same  principles 
to  other  districts. 


XX 
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THE  FIRST  WELL  TO  TEST  THE  SANDS  WHICH  OUTCROP  AT  XX  ON  THE  PHOTOGRAPH  ENCOUNTERED  THESE 

SANDS  AND  OTHERS   UNDERLYING  THEM   BETWEEN  THE  DEPTHS  of  900  AND  1.000   FT. 

At  this  location  they  contain  tar.      Deeper  wells  further  from  the  outcrop  should  yield  a  more  liquid  product. 
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is  dissolved  in  sulphuric  acid  or 

acid  sodium  sulphate  and  allowed  to  go 

e  to  the  extent  of  about  5,000,- 

000   lb.    per  year   in   the   mines   of  the 

Witwatersrand.     The  major  portion  of 

this  can  be  reclaimed  by  the  Kominsky 

described  in  a  two-page  article 

in  the  South  African  Journal  of  Indus- 

December.      (Department   of 

Industries.  Market  St.,  Pretoria;   price, 

Cn\.)      The    process    is    in    use    for    the 

manufacture    of     paint     pigments     at 

Germiston. 

Fatigue  of  Metals — "An  Investigation 
of  the  Fatigue  of  Metals,"  185  pages, 
has  been  published  as  Bulletin  No.  124 
by  the  Illinois  Engineering  Experiment 
Station,  Urbana,  111.  A  bibliography 
giving  132  references  is  appended.  Ob- 
book  mav  be  obtained  for  a  limited  time     tamable  for  9oc. 


Technical  Papers 

Metallurgy  of  Tungsten— Bulletin  187 
of  the  U.  S,  Bureau  of  Mines,  u  . 
ington.    D.    C,    seventy-nine    paj 
entitled    "Treatment    of    the   Tungsten 

•'  Boulder  County,  Col."  This 
paper  deals  largely  with  the  local  ore- 

g  methods,  including  the  methods 

•  res.  concentrates,   ferro- 

tungsten,  and   tungsten   metal  powder. 

imic  interest  on  producers, 

ind  markets  are  included.  Fer- 
berite  is  the  chief  tungsten-bearing 
mineral  of  this  district.  It  is  concen- 
trated 10  60  per  cent  tungstic  oxide 
or  more  by  the  use  of  jigs  and  table 


Recent  Patents 


Reducing  Easily  Volatilized  Metals- 
No.  1,403,349.  H.  M.  Shinier,  Phila- 
delphia. Easily  volatilized  metallic 
compounds  are  mixed  with  a  reducer 
and  necessary  flux,  heated  to  the  molten 
condition,  and  the  metal  is  tapped  sepa- 


free  of  charge  from  the  Bureau,  or  for 
n  the  Superintendent  of  Docu- 
ments, Washington,  D.  C. 

Ontario  Mining — A  general  index  to 
all  the  reports  published  by  the  Ontario 
Bureau  of  Mines  from  1891  to  1916  has 
been  issued  by  the  Bureau  as  an  871- 
page  bound  book,  obtainable  on  re- 
quest from  the  Ontario  Department  of 
Mines.  Toronto,  Canada. 

Alaskan  Mineral  Resources — The  U. 
S.  Geological  Survey,  Washington,  D. 
C,  has  recently  issued  Bulletin  722-B, 
forty  pages,  "Water-Power  Investiga- 
tions in  Southeastern  Alaska";  Bulletin 
722-C,  twenty-three  pages,  "Ore  De- 
posits of  the  Salmon  River  District, 
Portland  Canal  Region,  Alaska";  Bul- 
letin 722-D,  seven  pages,  "Geology  of 
the  Vicinity  of  Tuxedni  Bay,  Cook 
Inlet,  Alaska";  and  Bulletin  722-E, 
twelve  pages,  "Gold  Lodes  in  the  Upper 
KuskokwMm  Region,  Alaska."     Any  of 


New  Power  Maps  of  the  Eastern 
States  —  A  new  map  of  Vermont  and 
New  Hampshire  on  a  scale  of  1:500,000 
showing  the  location  of  the  power  sta- 
tions and  transmission  lines  used  in 
public  service  and  the  names  of  the 
public-utility  companies  has  just  been 
issued  by  the  U.  S.  Geological  Survey, 
Washington,  D.  C,  and  may  be  obtained 
for  50c.  Similar  maps  are  also  now 
available  for  Maryland,  District  of 
Columbia,  Delaware,  New  York,  Penn- 
sylvania, New  Jersey,  Massachusetts, 
Rhode  Island  and  Connecticut. 

Caving  Methods  —  "Caving  Systems 
of  Mining,"  by  J.  Parke  Channing,  oc- 
cupies four  pages  in  the  January  num- 
ber of  Mining  and  Metallurgy  (29  West 
39  St.,  New  York,  N.  Y.;  price  $1). 
The  article  describes  the  methods  in 
simple  terms,  with  their  advantages 
and  disadvantages. 

Institute  Administration — G.  C.  Mac- 


rately  from  the  slag,  in  the  apparatus 
shown  in  the  illustration.  Air  is  kept 
away  from  the  surface  of  the  charge 
by  the  admission  of  a  suitable  gas. 

Feldspar  — No.  1,402,831.  C.  M. 
Brown,  Toronto,  Canada.  Potash  and 
aluminum  are  recovered  from  feldspar 
by  subjecting  the  finely  ground  feldspar 
to  the  action  of  hot  sulphurous  gases 
and  air,  thus  oxidizing  the  potassium 
and  aluminum  compounds  to  sulphates, 
leaching  the  product  in  water,  and 
evaporating  to  recover  the  desired 
salts. 

Flotation  Machine— No.  1,402,099. 
J.    T.    Shimmin    and    C.    E.    Bushnell, 


these  may  be  obtained  free  from  the    kenzie,  secretary  of  the  Canadian  Insti- 
Survey.  tute    of    Mining    and    Metallurgy,    has 

Petroleum-Vol.    65    of    the    Trans-    something  to  say  about  what  a  mining 


actions  of  the  American  Institute  of 
Mining  and  Metallurgical  Engineers 
'29  W.  39  St.,  New  York)  has  just 
been  issued.  It  contains  papers  and 
discussions  on  petroleum  and  gas  that 
were  presented  at  the  Chicago  meeting, 
September,    1919,    the    Lake    Superior 


Butte,  Mont.  A  mechanically  agitated 
flotation  machine  of  the  type  shown  in 
the  illustration. 

Tube  Mill— No.  1,399,982.  R.  C.  New- 
house,  Milwaukee,  assignor  to  Allis- 
Chalmers  Manufacturing  Co.,  Mil- 
waukee. Increasing  the  capacity  of  a 
tube    mill    by    confining    the    grinding 


institute,  and  more  particularly  the 
Canadian  Institute,  should  do  and  how 
it  should  do  it,  in  a  twelve-page  paper 
in  the  January  issue  of  the  Bulletin  of 
the  C.I.M.M.  (Drummond  Building, 
Montreal,  P.  Q.). 

Placer    Mining    Methods — A    general 

and    St.    Louis    meetings,   August    and     summary  of  the  methods  used  in  hand- 
September,  1920,  the  New  York  meet-     ling  gravel  in  placer  mining  operations 

ings  of  192"0  and  1921,  and  the  Wilkes-     is  outlined  in  Reports  of  Investigations, 

Barre  meeting,  September,  1921.     The    No.  2,315,  by  U.  S.  Bureau  of  Mines. 

book  contains  592  pages  and  sells,  to    It    includes    material    which    has    al- 

non-members,  for  $5   in  paper  covers,    ready  appeared  in  the  technical  press,     iuoe    mm    u, ^J"""""*    ""j,   j£    ~    ° 

or  $6.50  bound  in  the  standard  binding,    together  with  a  few  general  notes  on    charge   to  those   portions    of   the   mm 
Metallurgical  Handbook— The  "Metal-     the  subject. 

lurgical  Bulletin"  recently  published  by       High  Pressures — More  of  the  interest- 

the  General  Engineering  Co.,  Salt  Lake    ing  information  about  pressures  up  to 

City,  Utah,  is  much  more  valuable  than    500,000  lb.  per  sq.in.  mention  of  which 

the  ordinary  advertising  pamphlet.     It    was  recently  made  in  these  columns,  is 

contains  flow  sheets  of  representative    given  in  Compressed  Air  Magazine  for 

mills;    metal   statistics;    costs   of  ore    January.      (11   Broadway,  New  York; 

price,  35c.) 

Electrical  Machinery  —  The  Allge- 
meine  Elektricitats-Gesellschaft,  Berlin, 
Germany,  has  issued  a  240-page  illus- 
trated book,  with  paper  covers,  describ- 
ing the  use  of  electrical  apparatus  of 
all  kinds  in  iron  and  steel  works.  The 
book,  which  is  printed  in  German,  may 


treatment,  power,  and  plant  erection; 
data  on  electrical  power  generators, 
transmission,  and  motors;  milling  data; 
machinery  capacities ;  timber  strengths ; 
and  descriptive  tables  of  the  principal 
economic  minerals.  This  eighty-page 
book  is  well  worth  writing  for,  and  will 
be  found  valuable  for  reference. 


Waste  Zinc  Recovery — The  zinc  used    presumably  be  obtained  upon  applica- 
to  precipitate  the  gold  in  the  cyanide    tion. 


near  the  bearings,  using  the  central 
portion  of  the  mill  only  for  the  trans- 
portation of  the  partially  ground  mate- 
rial from  one  section  to  the  next. 

Jig— No.  1,402,303.  E.  M.  Daugherty, 
Webb  City,  Mo.,  assignor  of  one-half 
to  A.  J.  Poynor,  Joplin,  Mo.  A  jig, 
comprising  a  tank,  screen,  baffles,  and 
launders  of  improved  design. 
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Echoes  From  the  Fraternity 


Canadian  Institute  of  Mining  and  Metallurgy 
Meets  at  Ottawa 

Technical  Papers  Generally  Reached  High  Standard  of  Merit,  and  a 
Large  Attendance  Was  Present — Many  Outside  Attrac- 
tions Also  Provided  in  Canada's  Capital  City 

By  Edward  H.  Robie 


PROFITABLE  AND  EXPANDING 
operations  by  the  gold  producers 
and  a  satisfactory  year  for  the 
silver-mining  industry  helped  materi- 
ally to  support  the  general  feeling  of 
optimism  which  pervaded  the  twenty- 
fourth  annual  meeting  of  the  Canadian 
Institute  of  Mining  and  Metallurgy, 
held  at  Ottawa  on  March  1  to  4  in- 
clusive. Markedly  increased  amounts 
of  gold,  lead  and  zinc  were  produced 
in  Canada  during  1921,  as  compared 
with  1920,  silver  being  approximately 
the  same.  Copper  and  nickel  and  some 
of  the  non-metallic  minerals  were  dull, 
but  it  was  generally  agreed  that  con- 
ditions were  getting  better  in  practi- 
cally all  fields.  Many  interesting  papers 
were  read  and  discussed,  those  of  chief 
technical  interest  being  descriptions  of 
mining  and  milling  at  the  Hollinger 
and  Mclntyre  gold  mines,  and  an  expo- 
sition, chiefly  by  motion  pictures,  of 
what   goes   on   in   a   ball   mill. 

For  possibly  the  first  time  in  the  his- 
tory of  the  Canadian  Institute,  the  con- 
vivial features  of  the  meeting  were 
somewhat  in  eclipse.  Ontario  laws  seem 
to  be  more  effective,  if  slightly  less  strin- 
gent, than  those  in  New  York,  and  as  a 
result  the  smoker  and  banquet  had 
little  resemblance  to  the  gatherings  of 
bygone  days.  For  the  first  time  ladies 
were  invited  to  the  banquet,  and  the 
consensus  of  opinion  seemed  to  be,  as 
Captain  Ross  said,  that  hereafter  their 
presence  would  always  be  welcome  at 
all  meetings  held  south  of  the  Ottawa 
River.  Though  the  social  features  of 
the  program  were  disadvantageously 
affected  in  the  minds  of  some,  the  tech- 
nical sessions  profited  correspondingly, 
and  on  Friday,  with  the  convention  two 
days  old.  the  morning  session  was 
called  to  order  at  9:40.  with  a  good 
attendance.  This  is  believed  to  be  a 
record. 

Unfortunately,  we  arrived  in  Ottawa 
two  or  three  hours  late  for  the  opening 
session.  Instead  our  time  was  occupied 
in  listening  to  discussions  on  the  con- 
ventional Pullman  smoking  compart- 
ment topic — to  wit,  the  evils  and  advan- 
tages of  prohibition  and  the  bootlegging 
industry,  with  sidelights  and  personal 
experiences  as  to  the  possibility  of 
bringing  liquid  refreshment  across  the 
border,  and  observations  on  the  astute- 
ness of  the  customs  officials.  The  gen- 
eral opinion  seemed  to  be  that  some 
are  and  some  are  not;  you  pay  your 
$4.30  per  and  take  your  chances. 

On   Wednesday   morning,  we   under- 


stand however,  the  usual  reports  on 
mineral  statistics  for  1921  were  made, 
and  C.  V.  Corless,  the  retiring  presi- 
dent, delivered  the  annual  president's 
address.  Canada's  chief  mining  in- 
dustries in  1921  were,  in  the  order  of 
value  of  product,  coal,  gold,  silver, 
copper,  nickel,  natural  gas,  asbestos, 
lead,  zinc,  gypsum  and  salt.  The 
nickel  and  asbestos  industries  were 
particularly  depressed  during  the  year. 
The  aggregate  value  of  economic  min- 
erals produced  reached  a  total  of 
$172,327,580  (Canadian  funds),  com- 
pared  with  $237,422,857  in  1920. 

In  his  presidential  address,  Mr. 
Corless  took  for  his  topic,  "The  Mining 
Industry:  Its  Future  Place  in  the 
Development  of  Canada."  He  showed 
the  importance  of  mining  to  modern 
scientific  civilization  and  declared  it  to 
be  the  basic  industry  of  progress,  as 
agriculture  is  of  subsistence.  He  gave 
fundamental  reasons  why  "the  demand 
for  minerals  per  unit  of  population  will 
not  diminish  as  civilization  progresses, 
but  will  rather  increase,  probably 
beyond  what  we  now  conceive,  even  as 
this  demand  during  the  past  century 
has  surpassed  the  utmost  dreams  of 
a  century  ago."  Mr.  Corless  contended 
that  mining  in  Canada  was  only  in  its 
infancy.  He  dwelt  on  "the  importance 
of  Canada's  enormous  pre-Cambrian 
area,  nearly  surrounding  Hudson  Bay, 
occupying  more  than  half  of  the  entire 
surface  of  our  country,  the  greatest 
single  exposure  (greater,  indeed,  than 
all  others  in  the  world  added  to- 
gether), of  our  mother  earth's  base- 
ment, wherein,  as  we  are  recently 
finding,  her  richest  treasures  are  stored 
for  future  use."  This  area  has  scarcely 
been  scratched.  That  small  portion  of 
it  which  projects  into  the  United  States 
in  the  vicinity  of  Lake  Superior  is 
one  of  the  richest  mining  districts  in 
the  world. 

Canada's  coal  reserves  also  are 
enormous,  the  latest  estimate  being 
1,234,000,000,000  tons.  This  is  nearly 
60  per  cent  greater  than  the  estimated 
reserves  of  Europe,  nearly  equal  to 
those  of  Asia,  and  one-sixth  of  those 
of  the  entire  world.  In  concluding, 
Mr.  Corless  invited  the  attention  of  the 
Dominion  and  Provincial  governments 
to  the  future  relative  importance  of 
mining  and  agriculture,  and  asked 
whether  mining  was  receiving  its  rel- 
atively fair  share  of  government  as- 
sistance. His  address  was  widely  and 
favorably    commented    upon    and    was 


considered    the    outstanding    non-tech- 
nical  paper  of  the  meet 
In   tin'  afternoon  Dr.  Adam  Shortt, 
"ii  "The 
Econoiu  i  m   Gold 

Production."      Dr. 

ed  the  leading  authority  in  Canada 
on  subjects  of  this  nature,  and  his 
extemporaneous  discussion  ui  the 
matter  as  well  as  his  written  paper 
attracted  much  interest.  Charles 
Camsell,  Deputy  Minister  of  Mines, 
spoke  on  "The  Relationships  of  the 
Mining  Industry  to  the  Canadian  Rail- 
way Problem."  He  pointed  out  the 
importance  of  mining  to  the  railways, 
as  evidenced  by  the  fact  that  in  1919 
coal  and  coke  contributed  about  24  per 
cent  of  the  total  railway  tonnage; 
other  mining  industries,  20  per  cent; 
agriculture,  17  per  cent;  forests,  18 
per  cent;  and  the  animal  industry, 
4.5  per  cent.  Mr.  Camsell's  paper  was 
discussed  by  J.  A.  Dresser,  C.  Price- 
Green,  and  G.  C.  Mackenzie. 

The  Hollinger  Mine  and  Mill 

One  of  the  most  important  technical 
papers  presented  at  the  meeting  was 
that  prepared  by  the  staff  of  the 
Hollinger  Consolidated  Gold  Mines. 
Ltd.,  on  the  mining  and  milling  methods 
in  use  at  that  plant. 

Extensive  diamond  drilling  is  done 
by  contract  at  prices  ranging  from 
$1.10  to  80c.  per  foot,  depending  upon 
the  nature  of  the  rock  and  the  per- 
centage of  core  recovered.  During  1921 
the  average  paid  was  $1.04  per  foot 
and  core  recovery  88  per  cent.  Carbon 
consumption  is  0.21  carats  per  100  ft. 
All  core  is  examined  every  day,  and 
the  particulars  are  plotted  with  the 
assay  results.  Sludge  samples  are 
saved  and  used  for  check. 

As  the  ore  is  in  more  or  less  con- 
tinuous lenses,  standing  almost  vertical 
and  with  usually  good  walls  and  roof, 
flat  back  shrinkage  stoping  was 
adopted.  Incline  raises  at  45  deg.  are 
carried  through  to  the  level  above,  for 
use  as  pipeways,  manways,  and  for 
ventilation.  Breasts  are  carried  from 
40  to  50  ft.  apart  and  are  usually  7  ft. 
high.  In  a  vein  20  ft.  wide,  two  rows 
of  holes  would  be  driven  8  ft.  deep  and 
4  ft.  apart.  About  one  blockholer  is 
employed  for  each  four  machines. 
Average  production  in  the  stope  is 
27  tons  per  machine  shift;  average 
holes  drilled,  9.8  per  shift;  and  powder 
used,  1.3  lb.  per  ton.  Machine  men 
do  their  own  scaling.  A  system  of  sand 
filling  is  being  devised. 

All  levels  below  425  ft.  are  equipped 
with  trolley  locomotives,  and  the  rock 
is  hauled  direct  to  the  shaft.  Side- 
tipping  cars  of  20-  and  26-cu.ft.  capac- 
ity are  used.  All  crosscuts  have  35-lb. 
rails,  with  ties  at  2-ft.  centers.  Drift  < 
have  20-lb.  rails.  Locomotives  are  18- 
in.  gage,  two-motor  type,  with  1.500-Ib. 
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.!  pull  and  a  speed  of  six  miles 
an  hour.     They  can   haul  trains  of   50 

the    dump,    but     the     :. 
number  the  levels  below  the 

being  increased  to 
■  itf-in.  with  three-ton  ears,  which  will 
be  dumped  on  tipples.  From  the  load- 
ing chute,   a   crew   of   three   men   draw 

-  as  a  shift's  work.  From  the 
stope  chutes  they  average  32  tons  per 
man  shift. 

Electric  Assay  Purn  vets  i 

In  stopes,  80  per  cent  of  the  breasts 
are  sampled.  Samples  average  1  in. 
wide  and  yield  1  lb.  per  foot.  Samplers 
take  ten  4-ft.  samples  in  crosscuts  per 
shift,  but  fewer  in  stopes.  About  300 
samples  are  turned  in  daily, 
electric  furnaces  are  now  used  for 
ppnc-nl  assaying.  They  are  adapta- 
tions of  the  heat-treating  furnaces  used 
in  the  automobile  industry,  and  are 
proving  entirely  satisfactory. 

Blasting  is  practically  all  done  .  "■ 
the  11  p.m.  to  7  a.m.  shift.  Blasters 
go  in  pairs  and  each  team  blasts  an 
average  of  80  holes  in  stopes  and  de- 
velopment faces.  In  stopes,  1.3  lb. 
of  40  per  cent  Forcite  is  used  per  ton; 
in  drifts,  2.26  lb.  per  ton.  The  equiv- 
alent of  16.46  lb.  of  50  per  cent  Forcite 
is  used  per  foot  of  crosscut. 

Hexagon  hollow  steel,  11  in.,  is  used 
almost  exclusively,  although  some 
H-in.  octagon  is  still  in  service  for 
the  small  amount  of  dry  stoper  work 
now  done.  All  steel  is  X-bit,  with 
straight  14-deg.  taper  and  cutting 
edges  90  per  cent.  The  run  is  14  in., 
with  i-in.  change.  In  sharpening  11- 
in.  steel  of  14-deg.  pitch,  round,  wet 
dollies  are  used  in  pneumatic  sharpen- 
ing machines.  Steel  are  heated  by 
high-pressure  burners  which  consume 
19  U.  S.  gal.  of  kerosene  per  shift. 
An  average  of  60  steel  are  sharpened 
per  eallon  of  oil  consumed.  A  steel 
sharpener  and  helper  will  dress  and 
temner  an  average  of  four  hundred 
steel  per  shift  of  eight  hours.  During 
1921  one  steel  was  sharpened  for  each 
ton  of  rook  broken. 

AH  hoisting  is  done  in  one  shaft, 
with  a  double  cylindrical  drum  electric 
hoist.  Drums  are  10  ft.  in  diameter. 
The  hoisting  speed  is  1,200  ft.  per  min. 
with  500  hp.  slip-ring  motor,  using 
rheostatie  control.  Two  five-ton  Kim- 
berley  skips,  operating  in  balance,  ho'st 
a  maximum  of  5,200  tons  of  ore  per 
day.  The  cable  used  is  13  in.  diameter, 
6-strand.  19  wire,  Lang's  lay,  plow 
steel.  The  last  one  installed  ran  52^ 
days  and  hoisted  559,000  tons.  The 
hoist  is  equipped  with  a  Johnson 
recorder,  which  is  a  most  important 
aid  in  localizing  trouble.  A  feature  of 
the  hoisting  signal  system  was  illus- 
trated. The  pointer  is  geared,  a* 
usual,  to  the  hoist  shaft,  and  contact 
can  be  made  only  in  the  bell  circuit 
when  the  cage  is  at  one  of  the  levels — 
an  important  safeguard. 

Coarse  crushing  is  done  with  three 
No.  71  gyratories.  four  No.  5  gyra- 
tories  and  one  set  of  40  x  20-in.  rolls. 
Full  details  of  this  equipment  and  its 
operation     were     given.       The     ore     is 


reduced  through  S-in.  mesh  screens  in 
a  ball  mill  and  200  stamps,  and  finished 
to  70  per  cent  through  a  200-mosh 
screen  in  twenty-two  tube  mills.  The 
ball  mill  is  7  x  (i  ft.  inside  the  shell, 
runs  at  25  r.p.m.  and  takes  145  hp. 
The  feed  contains  20  per  cent  moisture. 
The  ball  load  is  kept  at  the  center  line 
of  the  mill  and  weighs  between  eleven 
and  twelve  tons.  Four  0-in.  chrome- 
steel  balls  are  fed  per  shift. 

The  description  of  the  cyanidation 
equipment  was  complete  and  readers 
are  referred  to  the  original  paper  for 
details.  A  recent  addition  was  a  14-ft. 
diam.  by  16-ft.  long  drum  filter.  Four 
months  of  operation  has  demonstrated 
that  a  net  saving  of  7c.  per  ton  may 
be  made  by  filtering  the  decantation 
plant  tailing.  The  saving  in  cyanide 
will  pay  for  the  operation  of  the  filter. 
It  is  understood  that  several  more 
filters  have  been  ordered. 

Milling  costs  per  ton  were  given  as 
follows: 

<  'oarse  crushing   $0.10 

Fine  grinding':   Stamps  and  tubes 41 

Fine  Blinding:    Ball  mill  and  tub's.  .  .        .26 

Agitation     03 

Concentration  and  re-treatment 05 

I  Plantation    03 

Filtration:     Leaf   Alter 12 

Filtration  :     Drum   Alter 05 

Filtration:      (Estimated    for    3.000-ton 

plant) 
Clarification,   Precipitation,  and   ReAn- 

ing.  per  ton  of  .solution  precipitated.      .04 

The  above  costs  include  all  labor  with 
the  exception  of  that  of  the  mill  fore- 
men. Filtration  costs  include  repulping 
of  tailings  and  pumping  to  tailing 
launder. 

A  reel  of  motion  pictures  was  also 
thrown  on  the  screen  to  illustrate  the 
Hollinger  operations. 

McIntyre  Also  Described 

In  addition  to  the  complete  descrip- 
tion of  the  Hollinger  plant,  only  a  brief 
excerpt  of  which  is  given  above,  the 
mining  method  and  equipment  at  the 
.McIntyre  property  was  described  in 
detail  in  a  paper  presented  by  Mr. 
Robinson,  of  the  McIntyre  staff.  The 
mine  is  adjacent  to  the  Hollinger  and 
the  mining  method  differs  only  in 
details.  Andre  Dorfman,  metallurgist 
of  the  McIntyre  company,  explained  the 
trouble  which  has  been  caused  by  car- 
bonaceous (graphicic)  ore  and  the 
method  which  has  been  devised  to  cir- 
cumvent it.  This  graphitic  matter 
caused  immediate  reprecipitation  of  the 
gold  dissolved  in  cyanide  solution,  and 
unless  a  solution  could  be  found, 
threatened  to  make  large  bodies  of 
McIntyre  ore  unsuitable  for  treatment, 
as  has  been  the  case  in  one  or  two 
other  places  in  the  world.  Chemical 
reagents  were  tried  with  no  good  effect. 
Vacuum  treatment  was  used,  in  an 
effort  to  remove  occluded  gases,  to  no 
avail.  Heating  the  ore,  short  of  a 
complete  roast,  was  unsuccessful  in 
preventing  precipitation.  Then  flota- 
tion was  tried,  in  an  effort  to  remove 
the  graphitic  matter  in  a  flotation  con- 
centrate. This  was  only  partially 
successful,  for  the  immediate  result 
desired,  but  the  significant  fact  noted 
was  that  the  flotation  residue,  even 
though    it   contained    graphitic   matter, 


was  amenable  to  cyanide  treatment 
without  reprecipitation.  This  led  to 
the  discovery  that  the  addition  of  a 
small  amount  of  flotation  oil  would 
virtually  inhibit  the  deleterious  action. 
In  a  mill  test  the  ore  was  crushed 
and  ground  in  water  and  a  mixture  of 
crude,  fuel,  and  gas  oil  added  directly 
to  the  ball-  and  tube-mill  scoops.  The 
test  was  somewhat  rough,  but  $12.60 
was  dissolved  out  of  $13.60  ore  by  the 
usual  method  of  cyanide  treatment, 
thus  obviating  practically  all  of  the 
troubles  formerly  encountered.  Further 
work  to  determine  the  details  of  treat- 
ment is  now  being  done,  and  a  250-ton 
mill  unit,  adopted  to  the  process,  will 
be  completed  in  a  few  months.  Mr. 
Dorfman,  in  the  discussion,  suggested 
the  advisability  of  co-operation  with 
the  universities  on  problems  of  a  like 
nature. 

Moving  Pictures  Show   Ball-Mill 
Operation 

To  most  of  the  Institute  members 
present,  the  motion  pictures  showing 
the  action  of  balls  in  a  ball  mill  was 
the  most  eye-opening  feature  of  the 
meeting.  For  two  or  three  years,  Prof. 
H.  E.  T.  Haultain,  of  the  University 
of  Toronto,  assisted  by  selected  students, 
has  been  studying  the  action  of  a  ball 
mill.  Recently  the  ultra-speed  moving 
picture  camera  was  tried  in  the  work, 
and  some  remarkable  effects  were 
obtained.  A  small  glass  model  of  a 
mill  was  constructed,  balls  of  a  special 
composition  were  devised,  and  the  mill 
was  rotated  at  varying  speeds  before 
the  camera.  The  result  was  a  siow- 
motion  picture  of  a  type  with  which 
many  are  familiar,  which  showed  ■■"• 
a  clear  manner  the  slippage,  surging, 
manner  of  fall  and  other  peculiarities 
of  balls  in  a  mill.  We  hope  to  discuss 
Prof  Haultain's  most  interesting  work 
editorially  in  a  later  issue. 

Many  other  papers  on  a  variety  of 
subjects  were  scheduled.  These  in- 
cluded "Gold  Dredging  Possibilities  in 
the  Barkerville  Area,  Cariboo  District, 
B.  C,"  by  W.  A.  Johnson;  "Institute 
Policy,"  by  G.  C.  Mackenzie ;  "Recovery 
of  Precious  Metals  From  Sudbury 
Nickel  Ores."  by  R.  L.  Peek;  "Ontario 
Gold  Deposits;  Their  Character,  Dis- 
tribution and  Productiveness,"  by  P. 
E.  Hopkins;  "Drop  Shaft  Sinking,"  by 
A.  A.  MacKay;  "Prospecting  Condi- 
tions in  Northern  Manitoba,"  by  Dr. 
R.  C.  Wallace;  "Feldspar  in  the  Ottawa 
District."  by  N.  B.  Davis:  and  "The 
Possibility  of  the  use  of  Seaolanes  in 
Preliminary  Mapping  of  Pre-Cambrian 
Area,"  by  E.  L.  Bruce.  In  the  discus- 
sion of  the  last-mentioned  paper,  the 
author  showed  that  an  airplane  survey 
was  often  not  as  expensive  as  when 
surveying  was  made  by  more  conven- 
tional methods  and  gave  a  brief  report 
of  the  cost  of  the  work  already  done. 

Ottawp  proved  a  suitable  place  in 
which  to  hold  the  meeting  from  many 
points  of  view.  The  new  parliament 
building,  (  n  which  about  $13,000,000  has 
so  far  been  spent,  is  a  work  of  art.  and 
almost  entirely  a  product  of  Canadian 
industry,  with  the  exception  of  a  small 
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■mount  of  Vermont  marble.  The  Etc 
.Mint  interested  many,  as  did  the  other 
government  departments!  all  of  which 
were  thrown  open  u>  the  visitors.  The 
Victoria  Museum,  at  which  the  meet 
bags  were  held,  contained  much  of 
interest  It  was  unfortunate  that  the 
lecture  room  possesses  such  poor 
acoustic  properties,  for  some  of  the 
speaking  was  virtually  unintelligible. 

Two  excursions  to  plants  outside  of 
Ottawa  attracted  many  of  the  visitors, 
especially  the  one  to  the  refinery  of  the 
British  America  Nickel  Co.  at  Des- 
chenes,  Que.,  about  twenty  minutes' 
ride  by  electric  car  from  the  city.  The 
refinery  is  no  longer  in  operation,  but 
it  is  hoped  to  resume  activities  there 
when  the  demand  for  nickel  improves 
The  Hybinette  electrolytic  process  is 
used,  in  which  the  platinum-group 
metals  are  recovered.  The  plant  is  an 
extensive  one,  costing  over  $3,000,000 
and  is  being  heated  and  maintained 
through  the  winter. 

On  Saturday  a  small  proportion  of 
the  members  took  a  special  train  to 
the  Kingdon  Mining,  Smelting  &  Manu- 
facturing Co.'s  plant  at  Galetta,  Ont. 
This  is  a  galena  mine,  the  ore  occurring 
with  calcite  in  a  fault  plane.  Very 
little  zinc  is  present.  The  mine  has 
been  developed  by  a  three-compartment 
shaft  to  a  depth  of  over  400  feet.  The 
mill  consists  of  Mitchell  screens,  rolls, 
James  jigs  and  tables,  a  Hardinge  mill, 
Richards  classifiers,  and  a  Callow  cone. 
The  smelter  consists  essentially  of  a 
Newnam  ore  hearth,  refining  being  done 
by  poling  in  a  kettle.  Over  3,000,000 
lb.  of  lead  was  produced  from  this 
property  during  1921,  and  sold  in 
Canada.  The  plant  has  recently  been 
enlarged.  The  visitors  returned  to 
Ottawa  late  in  the  afternoon,  enjoying 
lunch  as  the  guests  of  the  Kingdon 
management. 

The  paper  mills  of  the  E.  B.  Eddy 
Co.,  Ltd.,  and  J.  R.  Booth,  Ltd.,  were 
also  thrown  open  to  the  visitors. 

The  smoker  and  banquet  were  both 
held  at  the  beautiful  Chateau  Laurier, 
and  were  generally  attended  by  the 
members  present.  The  banquet  was 
a  most  successful  one,  despite  or  be- 
cause of  nrohibition  regulations,  as  one 
cares  to  look  at  it.  The  afto,--dinner 
speeches  were  particularlv  anoreciated: 
evervme  told  a  st^ry.  and  m  one  spoke 
for  more  than  five  minutes. 

A  peculiarly  appropriate  souvenir 
was  distributed  by  the  Mond  Nickel 
Co.  It  consisted  of  the  first  mintage 
of  the  new  Canadian  pure  nickel  five- 
cent  piece,  of  a  size  similar  to  the 
United  States  variety.  One  coin  in 
a  velvet-lined  box  was  placed  at  each 
place.  The  opportunity  was  also  taken 
to  distribute  samples  of  feldspar  from 
the  deposits  at  Buckingham,  Que. 

An  attractive  program  of  entertain- 
ment was  also  offered  the  ladies,  twenty 
or  thirty  of  whom  were  in  attendance. 
This  included  afternoon  teas,  luncheons, 
sleigh  rides  and  bridge  parties.  Many 
elected  to  see  the  numerous  motion 
pictures  which  were  shown  at  the 
Victoria  Museum,  and  some  took  the 
longer  excursions  out  of  town. 


San  Francisco  Section,  A.l.M.E. 

Considers  Proposed  Mining  Law 

William    E.    Colby,    Bpeaking    before 

the      San      Francisco      Section      of      the 

A.1..M.K.  on  Feb.  ll.  Stated  that  a 
mistake  was  made  when  the  proposed 
mining  law  was  drawn  up  by  mining 
engineers.  He  made  clear  the  im- 
portance of  assistance  from  lawyers  in 
the  drafting  of  a  code  which  would 
not  only  incorporate  fundamental  ideas 
but  would  also  be  free  from  legal 
objections.  Mr.  Colby  then  briefly  con- 
idi  red  the  proposed  revision  by  tak- 
ing up  its  various  provisions,  and  his 
remarks  are  abstracted  under  each  as 
follows: 

Section  5  A — Conformity  of  location 
to  legal  subdivisions.  Mineral  deposits 
do  not  lend  themselves  to  location  by 
legal  subdivisions.  B — Discovery  not 
necessary.  Discovery  is  a  time-hon- 
ored principle  of  the  mining  laws  of 
the  world.  Courts  have  held  that  if 
a  man  is  in  possession  of  a  claim  and 
working  he  has  the  right  of  possession. 
This  provision  would  be  unnecessary 
if  there  existed  a  codification  of  exist- 
ing law  as  it  has  been  interpreted  by 
the  courts.  D — Location  on  land  of 
non-mineral  character.  This  provision 
assumes  that  the  land  is  going  to  be 
classified,  and  there  exists,  in  the  light 
of  experience,  a  reasonable  doubt  as 
to  the  accuracy  of  land  classification. 
Changing  classification  of  land  will  lead 
to  confusion.  E — One  discovery  sup- 
porting four  claims  aggregating  160 
acres.  This  is  all  right.  F — Applies 
solely  to  Alaska.  G — Final  entry 
limited  to  seven  years.  I  don't  know 
whether  this  provision  is  a  good  one 
or  not.  Passing  this  provision  may 
create  more  business  for  the  lawyer. 
H — Discovery  prior  to  patent.  The 
difficulty  here  is  the  leaving  of  a  long 
period  of  time  open  in  which  posses- 
sion is  held. 

Section  6  A — Marking  claim  on 
ground.  This  is  a  good  provision.  A 
codification  of  various  state  require- 
ments on  this  provision  would  be  use- 
ful. Recording  in  the  Land  Office  may 
be  a  good  provision,  but  it  should  be 
done  in  the  county  records  also.  B — 
Annual  labor  $5  per  acre  and  alternative 
of  direct  payment  to  Land  Office.  The 
labor  requirement  on  an  acre  basis  is 
more  equitable,  but  I  am  not  sure 
that  the  alternative  of  paying  into  the 
Land  Office  is  a  good  feature.  Wealthy 
owners  could  hold  claims  indefinitely. 
The  fundamental  idea  of  assessment 
work  is  to  get  the  land  developed.  The 
abuses  which  have  arisen  under  exist- 
ing law  are  not  the  fault  of  the  law 
but  of  the  way  in  which  it  is  admin- 
istered. It  is  best  to  inforce  the 
existing  law.  C — Forfeiture  by  reason 
of  failure  to  comply  with  provisions. 
This  is  a  wise  provision.  D — Co-owners 
responsible.  This  is  a  good  provision. 
E — Annual  work  within  calendar  year. 
This  is  all  right. 

Section  7 — Extralateral  right.  It  is 
not  necessarily  a  bad  idea  to  abolish 
the    extralateral    right.      Most    of    the 
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title  from  l  hi  ui  fai  e  title.  I  hi 
State  hai  applied  this  principle  to 
tent,  if  the  proposed  law  Lb 
to  be  logical,  proponents  should  go 
a  step  further  and,  if  they  abolish  the 
extralateral  right,  they  should 
mineral  from  surface  i  ghts.  The  agri- 
culturist should  take  ibject  to 
the  rights  of  the  miner  to  pass  under 
his  land. 

Section  8— This  section  deals  with 
formalities.  Section  9 — This 
also  deals  with  procedure.  Section  10 
— This  is  of  minor  importan 
may  be  all  right.  Sections  11  and  12 
No  comment.  Section  13 — Location  of 
adjacent  ground.  This  is  a  wise  pro- 
vision, as  it  enlarges  the  scope  of  the 
present  law,  which  is  often  inadequate 
in  respect  to  large  properties.  Section 
14 — Mineral  development  fund.  This  is 
salutary.  Sections  15  and  16 — This  is 
a  recodification  of  old  enactments. 
Section  17 — Additional  land  districts. 
This  is  necessary.  Section  18 — Loca- 
tion upon  tide  lands.  This  is  of  little 
interest. 

Mr.  Colby  commented  on  the  serious 
menace  caused  by  the  filing  upon  land 
for  stock-raising  purposes,  as  it  gives 
complete  title  to  the  claim  and  of  640 
acres,  and  thus  stops  prospecting. 

In  the  discussion  that  followed, 
Albert  Burch  stated  that  countries  not 
burdened  by  the  extralateral  law  have 
less  litigation.  If  the  extralateral 
right  is  abolished,  the  requirement  of 
discovery  must  also  be  abolished.  We 
do  not  know  now  what  a  miner  can  do 
under  an  agricultural  patent,  said  Mr. 
Burch.  The  important  thing  is  to  pre- 
vent expensive  litigation  that  has  ac- 
companied the  exercise  of  the  extra- 
lateral  right.  Legal  subdivisions,  in 
Mr.  Burch's  opinion,  are  not  practicable. 

A  general  discussion  followed,  in 
which  R.  H.  Elliott,  T.  A.  Rickard.  F. 
Sizer,  and  C.  M.  Eye  joined. 


Minnesota  M.  C.  M.  Alumni 
Elect  Officers 

At  a  meeting  of  the  Minnesota  alumni 
of  the  Michigan  College  of  Mines  at 
Hibbing  on  Feb.  22  the  following  offi- 
cers were  elected:  President,  W.  R.  Van 
Slyke;  vice-president,  W.  A.  MeCurdy, 
and  secretary-treasurer,  J.  A.  MacKi!- 
lican.  Resolutions  were  adopted  where- 
by the  Minnesota  alumni  indorsed  the 
proposal  of  Donald  B.  Gillies,  president 
of  the  M.  C.  M.  Alumni,  to  make  a  sur- 
vey of  conditions  at  the  college  and 
offer  recommendations  for  any  improve- 
ments. Also  to  assist  the  college  in 
securing  sufficient  funds  from  the  Michi- 
gan Legislature  to  carry  on  the  school 
work.  

Expectations  of  Capital 

At  the  recent  meeting  of  the  British 
Columbia  division  of  the  Canadian  In- 
stitute of  Mining  and  Metallurgy,  Dr. 
George  Hanson  stated  that  the  Dolly 
Varden  mine  had  shipped  1.304,411  oz. 
of  silver,  and  that  the  ore  had  yielded 
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the  ton.     Be 
■won    that    the    ore 
"secondary," 
to  the  large  num- 
ber of  metallic  minerals  the  ore  con- 
Tin-  address  was  purely  of  ;i 
.'.actor,   although   the   im- 
•   eft  that  from  an  economic 
,nt    it    could    have    been    more 

I:  was  the  opinion  of  S.  S.  Fowler, 
upied  the  chair,  that  the  Dolly 
Varden  experience  drove  home  the  fact 
that  capital  when  invested  in  a  mine 
must  nor  expect  values  to  continue 
indefinitely.  He  also  spoke  of  the 
"spectacular"  manner  in  which  the 
mine  had  come  in.  Dr.  S.  J.  Scho- 
rleld  and  J.  D.  McKenzie  took  part  in 
the  discussion.  All  the  speakers  ad- 
that  different  opinions  are  held 
regarding  the  outlook  for  this  property. 


of  Mr.  Williams,  ami  daughter  of  his 
brother  Lewis  Williams,  whose  affec- 
tionate designation,  "Don  Luis,"  is 
borne  by  a  suburb  of  Bisbee.  The  Wil- 
liams brothers  left  Bisbee  in  1901,  to 
take  up  residence  in  Los  Angeles,  where 
Lewis  Williams  died  a  few  years  ago. 
They  wore  succeeded  in  Bisbee  by  Wal- 
ter Douglas,  now  head  of  the  entire 
Phelps  Dodge  interests. 


California  Mine  Safety  Organiza- 
tion Holds  Banquet 

The  Empire  Mines  Safety  Bear  Club 
was  first  organized  in  1916  as  one  of 
several  Safety  Bear  clubs  in  California. 
Most  of  the  clubs  died  after  their  first 
year  of  existence,  and  at  present  the 
Empire  organization  is  the  only  one  in 
existence.  It  boasts  of  an  active  mem- 
bership of  fifty;  it  meets  weekly  to 
practice  first  aid  and  for  discussion  of 
general  safety  questions.  The  Empire 
Mines  Co.  pays  the  hall  rental  and  also 
the  time  of  the  members  of  the  club 
spent  at  the  meetings. 

In  addition  to  the  president,  R.  W. 
Rodda,  and  to  Secretary  H.  Crouch, 
there  is  a  first  aid  instructor,  Thomas 
Evely.  To  be  a  member  of  the  club  one 
must  be  an  employee  of  the  Empire 
Mines  Co.,  hold  a  Bureau  of  Mines 
first  aid  certificate  and  be  actively  inter- 
ested in  the  prevention  of  accidents.  He 
must  also  be  elected  to  membership  in 
the  club.  In  addition  to  the  weekly 
meetings  an  annual  banquet  and  meet- 
ing of  the  club  is  held. 

At  a  banquet  at  Bret  Harte  Inn, 
Grass  Valley,  on  Feb.  18,  R.  W.  Rodda, 
the  president,  presided.  In  addition  to 
B.  0.  Pickard,  of  the  U.  S.  Bureau  of 
Mines,  G.  Chester  Brown,  chief  mining 
engineer  of  the  Industrial  Accident 
Commission,  State  Senator  Thomas 
Ingram  and  F.  W.  Nobs,  manager  of  the 
Empire  Mines,  were  present  and 
answered  to  toasts. 

A  discussion  of  first  aid  and  preven- 
tion of  accidents  followed  the  dinner. 


Jerome  Celebrates  Ben  Williams' 
Birthday 

A  celebration  was  held  in  Jerome, 
Ariz.,  Feb.  24  to  celebrate  the  sixty- 
ninth  birthday  of  Ben  Williams,  for 
many  years  manager  of  the  Copper 
Queen  mines,  at  Bisbee,  and  regarded 
as  one  of  the  leaders  in  the  adoption 
of  modern  mining  and  smelting 
methods.  Mr.  Williams  was  the  guest 
of  his  grand-nephew,  Louis  Douglas, 
and  included  in  the  party  were  James 
S.  Douglas,  of  Douglas,  Ariz.,  father  of 
the  host,  and  Mrs.  J.  S.  Douglas,  niece 


MEN  YOU  SHOULD 
KNOW  ABOUT 


H.  R.  Robbins  has  joined  the  staff 
of  the  American  Cyanamid  Co. 

Kirhy  Thomas  has  returned  to  New 
York  from  an  examination  of  limestone 
deposits  in  Butler  County,  Pa. 

L.  F.  S.  Holland  is  examining  mines 
in  Sinaloa,  and  expects  to  return  to 
Hollywood,  Cal.,  about  March  21. 

Robert  T.  Hill  has  temporarily  closed 
his  Dallas  office.  His  present  address 
is  623  North  Central  Ave.,  Glendale,  Cal. 

Charles  E.  Knox,  president  and  man- 
ager of  the  Montana  Tonopah  mine,  is 
in  Tonopah,  having  come  from  Berke- 
ley. 

Frank  H.  Sistermans  has  returned 
to  New  York  after  a  seven  months' 
absence  in  Mexico,  where  he  had  been 
examining  mines. 

A.  D.  Miles,  formerly  president  of 
the  International  Nickel  Co.  of  Canada, 
is  in  England  in  the  interests  of  an 
exploration  project. 

\\ .  Lee  Heidenreich  has  gone  to 
northern  Manitoba  to  take  charge  of 
development  work  at  Copper  Lake  for 
the   Nipissing   Mining  Co. 

George  J.  Young  addressed  the  Geo- 
logical and  Mining  Society  of  Stanford 
University  on  Feb.  23,  on  the  subject, 
"How  Should  a  Student  Use  His  Time?" 

I*.  A.  Simon,  president  and  general 
manager  of  the  Simon  Silver-Lead 
Mines  Co.,  has  returned  to  the  mine 
after  a  business  trip  to  San  Francisco. 

Charles  Stewart,  Canadian  Minister 
of  the  Interior  and  of  Mines,  has  been 
elected  to  the  House  of  Commons  by 
acclamation,  for  the  constituency  of 
Argenteuil,  Que. 

E.  H.  Robie,  metallurgical  editor  of 
Engineering  and  Mining  Journal,  at- 
tended the  meeting  of  the  Canadian 
Institute  of  Mining  and  Metallurgy  at 
Ottawa  last  week. 

F.  E.  Scobey,  of  San  Antonio,  Tex., 
has  been  nominated  by  President  Hard- 
ing to  be  Director  of  the  Mint  in  place 
of  Raymond  T.  Baker,  of  Nevada,  whose 
term  expires  on  March  19. 

B.  Man-use  has  relinquished  his  in- 
terest in  the  Asbestos  and  Mineral 
Corporation,  and  is  now  president  of 
the  Asbestos  Crude  and  Fibre  Corpo- 
ration, Ltd.,  at  342  Madison  Ave.,  New 
York  City. 

L.  K.  Armstrong,  secretary  of  the 
Columbia  Section  A.  I.  M.  E.,  is  ex- 
pected to  return  to  Spokane  the  middle 


of  March  from  an  extended  business 
trip  to  New  York,  Washington,  and 
other  Eastern  points. 

L.  D.  Davenport,  formerly  chief  engi- 
neer of  the  Oliver  Iron  Mining  Co.  in 
the  Hibbing,  Minn.,  district,  has  ac- 
cepted a  position  with  the  South  Man- 
churian  Ry.  Co.  He  will  sail  in  the 
near  future  for  Manchuria,  where  he 
will  have  charge  of  the  mining  of  a 
large  tonnage  of  coal  by  open-pit 
methods. 

T.  W.  Vaughan,  who  has  been  a  mem- 
ber of  the  geologic  staff  of  the  U.  S. 
Geological  Survey  for  many  years,  re- 
tired  from  most  of  his  active  duties  on 
March  1.  He  was  succeeded  as  chief  of 
the  coastal  plains  section  by  L.  W. 
Stephenson,  and  as  chief  of  the  West 
Indian  geological  surveys  by  W.  T. 
Woodring. 

Dr.  Henry  M.  Payne  left  New  York 
this  week  to  engage  in  professional 
work  in  Idaho.  He  will  also  spend  a 
few  days  in  the  California  oil  fields. 
En  route  he  will  fill  his  annual  engage- 
ments as  non-resident  lecturer  at 
several  of  the  mining  schools  and  uni- 
versities, including  Cornell,  Houghton, 
Moscow,  Pullman,  Corvallis,  Reno, 
Golden,  Lawrence,  and  Rolla,  returning 
to  New  York  about  April  1. 

Mining  and  metallurgical  engineers 
visiting  New  York  City  last  week  in- 
cluded: Glenville  A.  Collins,  Van- 
couver, B.  C;  Fletcher  G.  Downs, 
Chatham,  N.  J.;  J.  M.  Frankel,  Clifton, 
Ariz.;  D.  A.  Lvon,  Washington,  D.  C; 
Donald  G.  Miller,  Tyrone,  N.  M.;  J.  H. 
Herron,  Cleveland,  Ohio;  A.  E.  White, 
Ann  Arbor,  Mich.;  E.  R.  Crutcher, 
Great  Falls,  Mont.;  and  Henry  B.  Smith, 
Meriden,  Conn. 


SOCIETY   MEETINGS 
ANNOUNCED 


The  twenty-fifth  annual  convention 
of  the  American  Mining  Congress  will 
be  held  in  Cleveland,  Ohio,  Oct.  9-14, 
1922.  The  national  exposition  of  mines 
and  mining  equipment  will  again  be 
a  significant  and  special  feature  of  this 
great   industrial  gathering. 

The  New  York  Section  of  the  Amer- 
ican Institute  of  Mining  and  Metallur- 
gical Engineers  will  hold  a  joint  meeting 
writh  the  other  three  Founder  Societies 
on  March  15  at  the  Engineering  Socie- 
ties Building.  The  subject  for  discus- 
sion is  "The  Port  of  New  York,"  E.  H. 
Outerbridge  and  B.  F.  Cresson,  Jr., 
will  be  the  principal  speakers. 


Nicholas  P.  Theo  died  on  Feb.  22  at 
San  Diego,  Cal.,  at  the  age  of  fifty- 
seven.  Mr.  Theo  conducted  mining 
operations  in  Alaska  and  Goldfield, 
Nev. 
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Leading  Events 


Blue-sky  legislation  is  receiving  more  consideration 
at  Washington  than  it  has  in  the  past.  A  new  bill  in- 
troduced by  Representative  Denison  is  on  the  House 
calendar. 

The  new  income  tax  regulations  have  been  issued  by 
the  Bureau  of  Internal  Revenue  embodying  certain 
changes  required  by  the  amended  law. 

Wages  have  been  raised  at  Bingham  Canyon,  Utah, 


thereby  canceling  the  reduction  made  on  Jan.  16.  Simi- 
lar action  was  recently  taken  in  the  Tintic  district, 
following  a  brief  strike  there. 

Australian  news  of  interest  from  Peter  G.  Tait,  our 
Melbourne  correspondent,  appears  on  another  page. 
Among  other  matters,  tests  on  Read-Rosebery  sulphide 
ores  are  said  to  have  given  satisfactory  results.  The 
Electrolytic  Zinc  Co.  is  producing  steadily. 


Zinc  Never  To  Be  on  Free  List, 

Says  Tuthill 

Secretary   of   Zinc   Institute  Takes 

Exception     to     Statement 

Recently  Published 

Stephen  S.  Tuthill,  secretary  of  the 
American  Zinc  Institute,  referring  to 
the  item  headed  "Free  List  for  Zinc 
Approved  by  Some  in  Washington," 
which  was  published  on  p.  377  of  the 
Engineering  and  Mining  Journal  of 
March  4,  said  recently: 

"There  are  only  two  ways  'to  alter 
the  character  of  the  zinc  industry'  of 
the  United  States  at  this  time:  the  one 
is  to  kill  it  with  free-trade  theories 
and  heresies;  the  other  is  to  protect  it 
by  law  in  line  wTith  the  recommenda- 
tions of  the  men  who  are  vitally  inter- 
ested in  its  conservation  and  develop- 
ment and  whose  knowledge  of  the 
necessities  of  their  own  business  is 
based  upon  intimate  contact  with  the 
industry  for  many  years. 

"The  'metal-mining  specialists  in 
Washington'  apparently  have  a  great 
deal  to  learn  if  they  think  there  is 
enough  of  an  analogy  between  zinc  and 
copper  to  warrant  their  conclusions. 

"President  Humphreys  of  Stevens  In- 
stitute recently  said  that  theorists  of 
this  class  spend  most  of  their  time 
reading  each  others'  theoretical  writ- 
ings, and  that  such  men  are  unsafe  as 
guides  in  the  practical  business  world. 
The  zinc  men  of  the  United  States  abso- 
lutely agree  with  President  Humphreys' 
views. 

"To  my  own  knowledge,  zinc  has  not 
been  nor  will  it  be  placed  upon  the 
free  list,  and  such  reports  as  the  one 
under  discussion  should  always  be  care- 
fully investigated  before  being  pub- 
lished." 


West  Australian  Gold  Output 
Given  Out 

Bv  Cable  From  Reuters  to 
Engineering  and  Mining  Journal" 

Perth,  March  3— The  gold  output  in 
West  Australia  during  February  was 
42,120  oz. 


Strike  Prevents  Announcement 
of  Rand  Production 

By  Cable  From   Reuters  to 
"Engineering  and  Mining  Journal" 

London,  March  6 — Figures  showing 
the  gold  output  in  the  Transvaal  have 
not  been  issued,  owing  to  the  strike, 
since  Jan.  10.  A  shortage  of  labor  will 
restrict  operations  when  work  is  re- 
sumed. 

International  Nickel  Elects 
New  Officers 

R.  C.  Stanley  has  been  elected  presi- 
dent of  the  International  Nickel  Co.  to 
take  the  place  of  W.  A.  Bostwick,  de- 
ceased. James  L.  Ashley  is  vice-presi- 
dent and  treasurer;  and  Charles 
Hayden,  of  Boston,  chairman  of  the 
board.  Britton  Osier,  a  Toronto 
lawyer,  and  J.  L.  Agnew,  general  man- 
ager of  the  mining  and  smelting  divi- 
sion, were  elected  directors. 


Planning  To  Aid  Development 
of  Ontario  Properties 

The  Ontario  Department  of  Mines  is 
working  out  a  plan  in  conjunction  with 
the  Temiskaming  &  Northern  Ontario 
Ry.  Commission  to  assist  in  the  de- 
velopment of  mining  properties,  by 
providing  a  market  for  small  lots  of 
ore.  The  proposed  arrangement  would 
not  only  help  the  prospector  and  small 
company  to  realize  something  for  the 
ore,  but  would  also  permit  them  to 
obtain  information  as  to  its  character 
and  the  treatment  necessary.  It  is 
proposed  that  prospectors  ship  ore  to 
the  Temiskaming  Testing  Laboratories, 
in  Cobalt,  where  it  will  be  assayed  and 
paid  for  at  once  on  the  basis  of  the 
gold  and  silver,  less  treatment  costs. 

When  carload  lots  have  been  accu- 
mulated, arrangements  will  be  made 
with  gold  and  silver  mills  to  handle 
the  ore.  The  T.  &  N.  O.  Ry.  will 
co-operate  by  giving  a  50  per  cent  re- 
duction in  freight  charges  on  such 
shipments,  and  prospectors'  free  assay- 
coupons  will  pay  for  the  assays.  The 
necessary  changes  in  the  mining  act 
are  now  being  drafted. 


Webb  City  Organization  Favors 
Lower  Tariff  on  Zinc 

Attitude  Results  in  Appointment  of  New 

Committee — Question     of     Local 

Advantage  Involved 

A  new  zinc  ore  tariff  committee  was 
named  at  the  meeting  of  the  Webb  City, 
Mo.,  branch  of  the  Missouri  Mine  Safety 
and  Sanitation  Association,  at  a  meet- 
ing held  at  Webb  City,  Mo.,  on  March  2. 
The  naming  of  the  new  committee  was 
the  outcome  of  an  argument  brought 
about  when  Paul  A.  Ewert,  chairman 
of  the  old  committee,  proposed  send- 
ing a  telegram  to  President  Harding, 
asking  his  assistance  in  preventing  the 
Senate  Finance  Committee  from  lower- 
ing the  proposed  rate  on  the  metallic 
content  of  zinc  ore  in  the  new  tariff 
bill  from  ljc.  to  lie.  per  lb.  The  or- 
ganization opposed  such  a  move,  and 
the  discussion  finally  terminated  in  the 
appointment  of  a  new  committee  and 
the  dismissal  of  the  old  committee.  The 
new  committee  is  made  up  of  C.  T.  Orr, 
head  of  the  Athletic  Smelting  &  Re- 
fining Co.;  W.  W.  Wampler,  of  the 
American  Zinc,  Lead  &  Smelting  Co.; 
J.  J.  McLellan,  and  J.  A.  Skinner. 
The  last  two  are  independent  operators, 
and  Mr.  Skinner  is  president  of  the 
Safety  and  Sanitation  Association. 

In  the  course  of  the  debate,  Charles 
Chinn,  a  Webb  City  business  man, 
declared  that  Webb  City  no  longer  is 
in  the  zinc  ore  producing  business, 
and  as  a  consumer  of  zinc  rather  than 
a  producer  favors  a  low  tariff  on  zinc 
ore.  He  said  that  Webb  City  does  not 
expect  to  profit  from  ore  production  for 
the  next  fifty  years. 


Eagle-Picher's  Joplin  Smelter 
Running  at  Capacity 

The  Eagle-Picher  Lead  Co.  resumed 
operations  at  full  capacity  at  its  Joplin 
smelter  on  March  1,  it  being  the  first 
time  the  plant  has  been  operated  thus 
in  over  a  year.  Late  in  1920  all  but 
a  part  of  the  office  employees  were 
laid  off.  The  company's  venture  in 
manufacturing  plumbing  supplies  has 
been  successful,  it  is  said. 
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By  PAUL  WOOTON 
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Blne-Skj  Legislation  (Jetting 
Consideration 

Denison's  Latest  Kill  N<>»  on  House 
Calendar  —  Another  Measure  Intro- 
duced b>  Oklahoma  Representative 
Proposed  blue-sky  legislation  aimed 
at  mining  ami  other  securities  is  mak- 
ing rapid  progress,  in  fact  greater  than 
at  any  previous  session  of  Congress. 
Heretofore  bills  on  this  subject  have  not 
emerged  from  committee.  The  House 
Interstate  Commerce  Committee  has 
ordered  a  favorable  report  on  a  bill  of 
this  nature  introduced  by  Representa- 
tive Denison,  of  Illinois,  on  which  hear- 
ings were  recently  held.  This  is  the 
third  bill  presented  by  Mr.  Denison,  and 
the  bill  is  now  on  the  House  calendar 
subject  to  consideration  at  any  time. 
The  bill  is  H.R.  10,598  and  is  designed 
to  prevent  the  use  of  the  mails  and 
other  agencies  of  commerce  for  trans- 
porting and  promoting  or  procuring 
the  sale  of  securities  contrary  to  the 
laws  of  the  states  in  which  offered. 

Another  blue-sky  bill  was  introduced 
by  Representative  McClintic,  of  Okla- 
homa, which  provides  for  control  of 
security,  stock,  and  bond  issues  by  the 
Federal  Trade  Commission.  This  meas- 
ure requires  that  persons  or  companies 
offering  securities  for  sale  in  a  state 
other  than  that  of  the  main  office  of 
the  corporation  should  file  a  complete 
statement  of  the  venture  with  the  com- 
mission, and  if  that  body  finds  that  the 
offer  is  a  reasonable  safe  investment  it 
will  issue  a  certificate  at  a  reasonable 
fee.  Companies  offering  securities 
would  be  required  under  the  bill  to 
submit  annual  reports  to  the  commis- 
sion on  Jan.  10  of  each  year. 


The  department  recommends  that  the 
cost  of  the  dam  be  met  from  receipts 
of  lease  of  power  so  developed.  It  is 
recommended  that  a  high  line  canal 
be  constructed  from  Lagoona  Dam  to 
the  Imperial  Valley. 


To  Mini  Grant  Memorial  Coins 
Under  a  bill  passed  by  Congress  and 
approved  by  the  President  the  Director 
of  the  Mint  will  have  struck  off  at 
the  mint  a  special  coinage  of  gold  dol- 
lars and  silver  half  dollars  for  issue 
in  connection  with  the  celebration  in 
Ohio  in  April  of  the  100th  anniversary 
of  the  birth  of  General  Grant. 


Engineers  Report  on  Colorado 
River  Project 

The  mining  industry  of  Arizona  and 
Nevada  appear  first  on  the  list  of  en- 
terprises which  will  use  power  in  the 
pian^  for  development  of  the  waters 
of  the  Colorado  River  which  has  been 
reported  to  Congress  by  the  Interior 
Department.  It  is  estimated  by  engi- 
neers that  700,000  hp.  can  be  devel- 
oped through  the  Government  construc- 
tion of  a  reservoir  at  or  near  Boulder 
Canyon    on    the   lower   Colorado    River. 


Lack  of  Funds  Keeps  Helium 
Plant  Down 

During  consideration  by  the  House  of 
the  deficiency  bill,  Representative  Lan- 
ham,  of  Texas,  sought  an  appropriation 
of  $150,000  for  experiments,  conserva- 
tion, and  production  of  helium  at  Fort 
Worth,  Tex.,  where  the  Government 
plant,  he  said,  had  been  closed  since 
November  on  account  of  lack  of  funds. 
Chairman  Madden,  of  the  Appropria- 
tions Committee,  said  the  matter  was 
being  considered  in  connection  with 
preparation  of  the  Army  bill.  Repre- 
sentative Stafford,  of  Wisconsin,  said 
that  it  was  not  a  deficiency,  as  the 
Army  had  stored  2,500,000  cu.ft.  of 
helium. 

Mining  Machinery  Exports  Drop 
in  January 

Regarding  the  exports  of  machinery 
for  January,  1922,  as  compared  with 
those  of  January,  1921,  the  Bureau  of 
Foreign  and  Domestic  Commerce  shows 
that  mining  machinery  to  the  value  of 
$328,518  was  exported  in  January,  1922, 
as  compared  with  mining  machinery  to 
the  value  of  $1,302,705  in  January,  1921. 

No  oil  well  machinery  was  reported 
as  having  been  exported  in  January, 
1922,  whereas  machinery  of  this  char- 
acter to  the  value  of  $1,449,013  was 
exported  in  January,  1921.  Pumps  and 
pumping  machinery  exports  also  show 
;:  decided  falling  off  in  January  of  this 
year.  The  value  of  this  class  of  ma- 
chinery for  January,  1922,  was  $170,063, 
as  compared  with  $2,634,414  for  Janu- 
ary of   1921. 


Utah  Consolidated  Denied 
Rehearing 

The  U.  S.  Supreme  Court  has  declined 
to  review  the  decision  of  the  lower  court 
in  the  so-called  Yampa  case  brought  by 
the  Utah  Consolidated  Mining  Co. 
against  the  Utah  Apex  Mining  Co., 
involving  rights  to  certain  orebodies. 

An  appeal  in  the  Highland  Boy  case, 
which  was  taken  by  the  Utah  Consoli- 
dated, is  pending. 


Government's  Silver  Purchases 

Purchases  of  silver  by  the  Bureau  of 
the  Mint  during  the  week  ended  March 
4  amounted  to  1,392,000  fine  ounces. 
This  brings  the  total  purchases  under 
the  Pittman  Act  to  95,743,628  oz. 


New  Income  Tax  Regulations 
Issued 

Bureau  Of  Internal  Revenue  Makes 

Important  Changes  Required 

by  Amended  Law 

Important  changes  in  the  regulations 
under  the  income  tax  law  as  recently 
amended  by  Congress  are  embodied  in 
new  regulations  promulgated  by  the 
Internal  Revenue  Bureau.  These  regu- 
lations are  embraced  in  Regulations 
No.  62,  and  cover  several  changes  made 
necessary  by  the  amended  tax  law  as 
to  depletion  of  mines  and  oil  and  gas 
wells. 

Regulations,  in  addition  to  those 
heretofore  issued  covering  depletion, 
valuation  and  other  points,  are  as 
follows: 

"(Depletion) — Depletion  or  deprecia- 
tion sustained:  (1)  In  arriving  at 
the  amount  returnable  through  deple- 
tion or  depreciation,  means  (except  in 
cases  where  a  discovery  has  been  estab- 
lished, ;.  j  to  which,  see  below),  deple- 
tion or  depreciation  actually  sustained 
based  on  the  value  as  at"  the  basic 
date;  (2)  in  arriving  at  profit  or  loss 
from  sale,  means  depletion  or  deprecia- 
tion allowed  based  on  value  as  at  basic 
date  except  where  value  as  at  basic 
date  is  a  discovery  value,  in  which  case 
the  depletion  sustained  is  that  based  on 
value  as  of  March  1,  1913,  or  cost  if 
acquired  after  that  date;  (3)  in  arriv- 
ing at  invested  capital,  means  depletion 
and  depreciation  actually  sustained 
based  on  cost. 

"Depletion  allowance  in  case  of  dis- 
covery: The  deduction  for  depletion 
in  case  of  a  discovery  cannot  exceed 
the  net  income  computed  without  allow- 
ance for  depletion,  from  the  property 
upon  which  the  discovery  is  made,  ex- 
cept where  and  to  the  extent  that  such 
net  income  so  computed  is  less  than 
the  depletion  allowance  based  on  cost 
or  fair  market  value  as  of  March  1, 
1913.  Net  income  is  the  gross  income 
from  the  sale  of  all  mineral  products 
and  any  other  income  incidental  to  the 
operation  of  the  property  for  the  pro- 
duction of  the  mineral  products,  less 
operating  expenses,  including  deprecia- 
tion on  equipment  and  taxes,  but  ex- 
cluding any  allowances  for  depletion. 
If  the  mineral  products  are  not  sold  as 
raw  material  but  are  manufactured  or 
converted  into  a  refined  product,  then 
the  gross  income  shall  be  assumed  to 
be  equivalent  to  the  market  or  field 
price  of  the  raw  material  before  con- 
version. Operating  expenses,  deprecia- 
tion, and  taxes  on  the  property  upon 
which  the  discovery  is  made,  should  be 
applied  against  the  gross  income  from 
the  same  property  on  the  basis  of 
actual  expenditures,  but  if  the  records 
for  the  year  1921  are  in  any  case  in- 
adequate, allocation  of  such  expendi- 
tures for  that  year  may  be  made  on  the 
basis  of  the  ratio  of  (1)  the  number  of 
wells  operated  on  the  property  or.  which 
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overy  is  made  to  1 2 1   the  total 
number  of  wills  operated  in  the  opei 
ating  division  in  which  the  discovery  is 
included. 

"(Valuation)  Valuations  by  analytic 
appraisal  methods,  such  as  the  pres 
ent  value  method,  arc  not  entitled  to 
great  weight:  (\)  If  the  value  of  a 
mineral  deposit  can  be  determined  upon 
the  basis  of  cost  or  replacement  value. 
(2)  if  the  knowledge  of  the  presence 
of  the  mineral  has  not  greatly  enhanced 
the  vahn  of  the  mineral  property,  <  ;> 
if  the  removal  of  the  mineral  does  no1 
materially  reduce  the  value  of  the 
from  which  it  is  taken,  or 
(4l  if  the  profits  arising  from  the  ex- 
ploitation of  the  mineral  deposit  arc 
wholly  or  in  great  part  due  to  the  manu- 
facturing   or    marketing   ability   of   the 


taxpayer,   or   to  extrinsic  causes  other 

than  the  possession  of  tiie  mineral  itself. 

Where  the  fair  market   value   mi 

a  certained   ai    of  a  certain  date,  an 

ippraisal    methods    will    not    be 

the     fair     market,     value     can 

reasonably  be  determined  by  any  other 
method. 

"The  degree  of  risk  is  generally  low- 
est, in  cases  where  the  factors  or  valua- 
tion are  fully  supported  by  thi 
ating  record  of  the  mineral  pi 
prior  to  the  basic  date;  relatively  higher 
risks  attach  to  appraisals  upon  any 
other  basis. 

"All  statements   required   to   be  fur- 
in   lonnection   with   the  returns 
of  taxpayers   claiming  depletion  or  de- 
ion  must  be  under  oath  and  may 
be  included  in  a  single  affidavit. 
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tain  the  mine  at  its  normal  pro- 
duction   or    output,    should    be    carried 
forward   and   apportioned   and     I 
as   an   operating   expense   in   the   years 
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London  Letter 

Bullfinch   Proprietary  Takes  Option  on 

Nearby  Kalgoorlie  Property — 

Canadian  Shares  Offered 

in  London 

By  W.  A.  Doman 

London.  Feb.  22 — Mining  companies 
die  almost  as  hard  as  the  feline  tribe. 
For  this  there  are  various  reasons.  One 
— and  it  is  quite  sound  at  present — is 
that,  the  company  being  in  existence, 
no  fees  are  payable,  and  registration 
fees,  it  may  be  remarked,  are  decidedly 
heavy.  Another  reason  is  the  evident 
dislike  of  some  boards  of  directors  to 
distribute  the  assets,  and  so  give  up 
what  is  frequently  a  lucrative  living. 
After  what  was  regarded  as  a  most 
favorable  start,  the  Bullfinch  Proprie- 
tary failed,  Kalgoorlie  proving  a  disap- 
pointment. The  directors  turned  their 
attention  to  Nigeria,  taking  various 
properties  under  option.  These  have 
been  tested,  and  as  reports  have  been 
rather  unsatisfactory,  prospecting  is  to 
be  undertaken  in  other  areas. 

On  more  than  one  occasion  I  have 
referred  to  reported  gold  discoveries  in 
Nigeria,  but  nothing  worthy  of  note  has 
yet  resulted.  (Cynically,  this  may  be 
because  the  share  market  is  so  dull). 
Now  the  Bullfinch  company  is  showing 
renewed  signs  of  life  in  Kalgoorlie,  and 
has  taken  an  option  over  a  property 
situated  about  6  miles  to  the  east  of 
the  original  mine.  It  seems  strange 
that  a  deposit  so  close  was  not  noticed 
at  an  earlier  date.  So  far,  only  a  little 
work  has  been  done — only  4  ft.  of  driv- 
ing, and  this  by  prospectors.  The 
assays  are  given  thus:  From  0  ft.  to 
1  ft.,  2  dwt;  from  1  ft.  to  2  ft.,  1  oz. 
8  dwt.;  from  2  ft.  to  3  ft.,  13  dwt.; 
from  3  ft.  to  4  ft.,  1  oz.  4  dwt.  12 
grains;  average  17  dwt.  Width  at  right 
angles  to  wall,  about  3  ft.  At  present 
this  is  interesting  and  nothing  more, 
for  many  assays  of  this  kind  can  be 
obtained  in  the  vicinity  of  Kalgoorlie. 
The    Esperanza    is    coming    to    the 


front  again.  The  last  three  cabled  re- 
ports give  information  concerning  the 
Descubridora  vein,  on  the  5th  level, 
north  drift,  thus: 

Assays 
Advanced      Average  Width  Gold  Silver 

of  Vein  Oz.       Oz. 

12   ft.  16  in.  2.78     52.53 

17  ft.  28  in.  3.10     58.37 

31  ft.  0.10       4.21 

The  first  and  second  of  these  results 
are  quite  satisfactory,  following  upon 
24  ft.,  giving  2.68  oz.  of  gold,  and 
58.31  oz.,  silver.  The  market,  however, 
i=.  quite  upset  by  the  latest  message, 
more  especially  as  the  price  of  the 
shares  fell  previous  to  the  publication 
of  the  cable  dispatch.  Nowadays  there 
are  so  many  interests  concerned  in  a 
mining  company  that  it  is  next  to  im- 
possible   to    prevent    leakage    of   news. 

The  Canadian  promoter  or  "share 
pusher"  is  pretty  active  on  this  side  just 
now.  According  to  him — or,  rather, 
them,  for  several  are  here  at  once, — 
the  wares  for  sale  are  first  class,  and 
are  brought  to  London  because  the 
"share  pushers"  "do  not  want  Yankee 
capital,  preferring  to  keep  the  good 
things  within  the  Empire."  One  of 
these  gentry  told  me  quite  seriously 
that  the  Englishmen  love  a  gamble,  and 
he  wanted  some  of  the  money! 


A.  S.  &  R.'s  Test  Mill  at  Leadville 
Nearing  Completion 

The  experimental  mill  which  is  being 
constructed  by  the  American  Smelting 
&  Refining  Co.,  at  the  portal  of  the 
Yak  tunnel  at  Leadville,  Col.,  is  near- 
ing completion,  and  it  is  expected  will 
be  in  operation  within  the  next  sixty 
days,  treating  the  low-grade  complex 
ores  tributary  to  the  tunnel,  by  jigging 
concentration  and  flotation.  Laboratory 
tests  indicate  that  the  mill  will  bring 
the  saving  from  about  50  per  cent,  the 
best  results  from  former  methods  of 
treatment,  to  about  80  per  cent  of  the 
values   in  the   ore. 


Melbourne  Letter 

Tests     on     Read-Roeebery's     Sulphides 

(Jives    Satisfactory    Results  —  .Mount 

Lyell  in  Full  Swing — Mount   Boppy 

Takes     Option     on     Occidental 

By  Peter  G.  Tait 

Melbourne,  Feb.  1  -The  Electrolytic 
Zinc  Co.'s  experiments  on  the  Read- 
Rosebery  ores  at  Zeehan,  Tasmania, 
have  given  satisfactory  results.  A 
standard  one-box  M.  S.  machine  is  used 
and  200  to  300  lb.  of  ore  is  worked  off 
in  one  shift.  The  charge  is  fed  in  by 
buckets,  after  having  been  broken  in 
a  crusher  and  ground  in  a  ball  mill.  The 
water  is  kept  at  a  temperature  of  120 
deg.  F.  Sulphuric  acid  is  introduced 
in  sufficient  amount  to  keep  the  liquid 
slightly  acid,  that  is,  .06  per  cent. 
Wood  tar  oil  with  a  little  eucalyptus  oil 
is  fed  in  intermittently.  Sulphur  diox- 
ide is  introduced  through  the  same  pipe 
as  the  oil  from  a  small  burner,  keeping 
the  solution  saturated  with  the  gas  at 
a  temperature  of  120  deg.  F.  In  this 
stage,  a  pyrite-galena  float  is  obtained. 
The  sulphur  dioxide  has  the  effect  of 
allowing  the  particles  of  blende  to  be 
wetted,  and  it  sinks  with  the  gangue. 
When  this  float  is  finished,  the  tem- 
perature is  raised  to  140  deg.  F.  and 
the  sulphur  dioxide  turned  off.  A  mix- 
ture of  coal  tar  and  creosote  with  a 
little  eucalyptus  oil  is  added  and  more 
acid  from  time  to  time  to  keep  the 
liquid  at  .06  per  cent  throughout  the 
run.  When  the  sulphur  dioxide  has 
been  expelled,  the  zinc  sulphide  froth 
rises   and   overflows. 

The  feed  averages  32  per  cent  zinc. 
10  per  cent  lead,  and  12  per  cent  iron, 
and  the  recovery  is  85  per  cent. 

Operations  at  the  Mount  Lyell  com- 
pany's mines  and  smelters  are  now  in 
full  swing,  and  at  the  North  Lyell 
mine  ore  production  has  practically  re- 
gained the  10,000  tons  a  month  mark, 
which  it  is  the  aim  of  the  manage- 
ment to  maintain  as  a  minimum. 
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int  Lyell  mine  the  output 
of  about  6,000  ton?  of  pyrites  monthly 
ng  maintained. 

At  the  reduction  works  one  furnace 
is   usually   able   to  treat   all   thl 
able   smelting   material,  and   now  that 
full  swin^r  again  it  is 
i  per  will 
soon  reach  600  tons  a  month.    All  the 
auxiliary  plants  are  running  regularly, 
and  fair  progress   is   being  made  with 
t  ction    of    the    new    and    larger 
sintering  plant  which  is  needed  to  deal 
with    the   increasing   quantity   of   con- 
centrates   produced    by    the    flotation 
plant. 

The  Mount  Boppy  gold  mine,  at  Can- 
belago,  in  the  Cobar  district.  New  South 
olosed  down  at  the  end  of  last 
year,  but,  as  it  was  felt  by  Mr.  Negus, 
the  general  manager,  that  the  valuable 
plant  installed  would  not  realize  any- 
thing like  its  value,  if  sold  piecemeal, 
he  has  advised  the  London  board  to 
seek  a  new  property.  Since  1899  the 
Mount  Boppy  mine  produced  gold 
valued  at  £1,812,700  and  paid  £440.000 
in  dividends.  An  option  extending  over 
four  months  after  unwatering  has  now 
been  taken  over  the  Occidental  gold 
mine,  at  Cobar,  a  property  which  has 
had  its  ups  and  downs  for  a  number 
of  years.  Recent  reports  show  that  a 
considerable  tonnage  of  ore  is  proved 
about  the  No.  7  level  and  that  the 
average  grade  of  the  stone  is  approxi- 
mately 10  dwt.  per  ton.  An  all-sliming 
mill  is  installed  and,  if  the  option  is 
exercised,  the  plant  will  doubtless  be 
extended  to  handle  a  larger  tonnage. 
Under  the  terms  of  the  option,  the 
new  company  will  have  a  capital  of 
£280,000  in  10s.  shares,  and  the  Occi- 
dental company  will  receive  40,000 
shares  and  £7,500  cash,  besides  which 
£15,000  worth  of  debentures  issued  by 
the  Occidental  will  be  taken  over  by 
the  new  company. 

Figures  of  production  of  the  Electro- 
lytic Zinc  Co.  of  Australasia  from  the 
beginning  of  full-scale  operation  on  the 
first  section  of  the  plant  show  that 
from  Nov.  2  to  Dec.  31  (thirty-nine 
days)  1,118  tons  was  produced,  and 
from  Jan.  1  to  Jan.  25  (twenty-five 
clays  I  1,200  tons.  By  the  end  of  Feb- 
ruary it  is  estimated  that  the  daily 
average  production  will  be  sixty-eight 
tons,  and  as  arrangements  have  been 
made  for  a  furtheT  block  of  power,  over 
and  above  the  15,000  hp.  now  available, 
it  is  hoped  to  reach  an  output  of  eighty 
tons  per  day  within  three  months.  The 
full  power  supply  of  30,000  hp.  under 
contract  from  the  government  will  be 
available  in  August  or  September,  and 
the  second  section  of  the  company's 
plant  will  then  be  put  into  operation, 
increasing  the  output  of  zinc  to  120 
tons  daily. 


CANADA 
British  Columbia 


Committee  Silent  on  Tariff 

During  the  last  week  the  Senate 
Finance  Committee  again  considered  the 
metal  schedule  in  its  final  study  of  the 
revised  tariff  bill,  but  no  details  as  to 
action  taken  were  revealed. 


Quadra    Island    Ore   Thought    Radio- 
active—  J.   J.    Warren    Discusses 
i  onsolidated  M.  &  S.  Co.'s  Plans 

\  ktoria — The  claim  is  made  that  the 
the  Quadra  Island  mines,  of 
ildez  Island  Copper  Co.,  (Queen 
Charlotte  Islands),  are  radio-active  and 
that  further  development  may  prove 
the  property  to  be  an  important  new 
source  of  radium.  The  owners,  F.  N.  D. 
Rosher  and  F.  H.  Rosher,  and  their 
associates  are  reported  to  have  had 
encouraging  results  from  preliminary 
examinations  carried  out  at  McGill 
University.  Montreal.  At  present  F. 
H.  Rosher  is  in  England  with  samples. 

The  holdings  of  the  Valdez  Island 
Copper  Co.,  embrace  thirty  mineral 
claims  in  the  vicinity  of  Gowland 
Harbor,  Quadra  Island,  the  largest  of 
the  Valdez  group  of  islands,  which 
forms  with  Vancouver  Island  the  Sey- 
mour Narrows. 

Vancouver — The  Consolidated  Home- 
stake  Mining  &  Development  Co.  has 
been  developing  its  property  at  Alice 
Arm  during  the  last  year.  It  plans 
to  build  a  150-ton  mill  and  to  install 
an  hydro-electric  plant  at  Clearwater 
Creek,  one  and  one-half  miles  from  the 
proposed  mill  site,  where  it  is  possible 
to  develop  15,000-hp.  Two  tunnels 
have  been  started,  one  of  them  now 
being  in  123  ft.  and  the  other  45  ft. 
The  first  has  cut  two  veins,  running 
$9.85  and  about  $50,  respectively,  the 
values  being  principally  in  gold,  with 
some  silver  and  copper.  The  company 
states  that  the  main  leads  have  been 
traced  across  the  full  length  of  four 
claims  of  6,000  ft.  The  average  width 
of  orebodies  taken  from  the  sampling 
of  the  outcrop  over  the  entire  6,000 
ft.  is  49  ft.  A  composite  sample  made 
up  from  300  samples  assayed  gold, 
.56  oz.;  silver,  2.14  oz.;  copper,  5.02 
per  cent;  gross  value  per  ton,  $24.82. 
On  Homestake  claim  No.  2  the  main 
lead  attains  a  width  of  154  ft,  and 
assays  for  the  entire  width  $19.11  per 
ton,  irrespective  of  a  high-grade  streak 
on  the  foot  wall. 

Nelson — At  the  regular  yearly  ses- 
sion of  the  Associated  Boards  of  Trade 
of  Eastern  British  Columbia,  held  here 
the  latter  part  of  February,  and  which 
was  attended  by  delegates  representa- 
tive of  the  mining  sections  of  East  and 
West  Kootenay  and  the  Boundary.  J.  J. 
Warren,  president  of  the  Consolidated 
Mining  &  Smelting  Co.,  of  Canada,  Ltd., 
stated  that  his  company  had  succeeded 
in  weathering  the  current  financial  de- 
pression in  good  condition,  and  that 
as  a  result  it  is  now  in  a  position  to 
extend  further  consideration  to  inde- 
pendent shippers.  He  said  that  practi- 
cally all  the  accumulated  lead  surplus 
of  the  Consolidated  had  been  disposed 
of,  and  that  costs  of  lead-  and  zinc- 
smelting  operations  at  the  Trail  plant 
had  been  lessened  to  such  an  extent 
as  to  make  it  possible  to  compete  with 
any  other  producers.  Announcement 
was  made  that  the  Trail  plant's  lead 


refinery  would  be  enlarged  from  a  90- 
ton  to  a  150-ton  daily  capacity,  and 
it  was  planned  to  instal^a  custom  elec- 
trolytic zinc  plant  to  treat  the  ores  of 
independent  shippers,  thus  avoiding 
mixing  of  their  ores  with  material  from 
the  company's  big  Sullivan  property. 
Trail — Receipts  of  ore  at  the  Consoli- 
dated smelter  from  Feb.  22  to  28  in- 
clusive totaled  7,086  tons.  Shippers 
were:  Bell,  Beaverdell,  47  tons;  Stand- 
ard, Silverton,  82;  and  company  mines, 
Silverton,  6,957. 

Ontario 

Fight    To    Get    Control    of    La    Rose — 

Ontario     Kirkland     and     Montreal 

Kirkland    .Merge  —  Porcupine 

Crown  To  Reopen — Mclntyre 

Sells  Treasury  Stock 

Cobalt — La  Rose  Mines,  Ltd.,  has  de- 
clared a  dividend  of  10  per  cent,  pay- 
able April  20  to  shareholders  of  record 
March  24.  The  annual  report  of  the 
company  shows  that  during  the  last 
year  there  was  produced  637,000  oz. 
of  silver,  at  a  cost  of  46c.  per  oz.,  from 
which  was  realized  a  profit  of  $126,000. 
The  results  were  the  best  since  1916. 
A  firm  of  mining  brokers  and  pro- 
moters in  Toronto  is  making  a  fight 
to  obtain  control  of  this  company  and 
the  treasury,  which  contains  quick 
assets  of  $555,000.  The  directors  are 
making  strenuous  opposition. 

Coniagas  expects  to  have  a  diamond 
drill  working  at  the  Ruby  property  be- 
fore the  middle  of  March.  Several 
holes  will  be  put  down  to  determine 
the  geological  conditions. 

The  annual  meeting  of  the  McKinley 
Darragh  will  be  held  March  9.  The 
mine  has  been  closed  during  the  last 
year,  and  the  cash  in  the  bank  has 
been  reduced  from  $86,371  at  the  end 
of  1920  to  $8,753  as  of  Dec.  31,  1921, 
The  company  is  carrying  260,000  oz. 
of  bullion. 

The  Nipissing  is  sending  a  diamond 
drill  to  the  Gordon  property,  in  the 
Copper  Lake  district  of  northern  Mani- 
toba. This  is  a  gold  property  on  which 
some  high  values  were  found  about 
two  years  ago.  Some  diamond  drilling 
was  done,  which  indicated  the  presence 
of  heavy  sulphides  at  depth.  W.  Lee 
Heidenreich  is  in  charge  of  the  work. 

The  La  Rose,  with  one  car  of  78,503 
lb.  of  ore,  was  the  only  shipper  from 
Cobalt  for  the  week  ending  Feb.  24. 

Kirkland  Lake  —  Amalgamation  has 
been  brought  about  between  the  Ontario 
Kirkland  and  the  Montreal  Kirkland. 
A  $5,000,000  company  will  be  formed, 
of  which  the  Ontario  will  receive 
1,500,000  shares  and  the  Montreal  Kirk- 
land 1,725,000  shares.  The  new  com- 
pany assumes  the  Ontario  Kirkland's 
liabilities  of  approximately  $120,000, 
and  agrees  to  raise  money  for  further 
development  of  the  two  properties.  The 
Ontario  Kirkland  is  equipped  with  a 
140-ton  mill,  but  mine  development  was 
about  one  year  behind  the  mill,  and  the 
company  was  unable  to  make  headway. 

The  Argonaut  has  bought  a  ball  mill 
from  the  McKinley-Darragh,  of  Cobalt, 
to  install  on  its  gold  property. 
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Crown  Reserve  lias  shipped  four  car- 
loads of  machinery  to  a  property  in 
Gauthier,  which  it  has  under  option. 
A   shaft,  will   be'sunk  800   ft   before 

lateral  work  is  undertaken. 

Porcupine  —  As  soon  as  the  fore 
closure  proceedings  in  connection  with 
the  Porcupine  Crown  and  the  Thomp- 
son-Krist  are  at  an  end,  it  is  under- 
stood that  the  Porcupine  Crown  will  be 
reopened.  The  annual  report  showed  a 
surplus  of  $237,635. 

The  annual  report  of  the  Hollinger, 
which  shows  net  profits  of  $5,091,659 
from  an  income  of  $10,031,050,  states 
that  4,000  tons  or  more  per  day  can 
confidently  be  expected  as  the  average 
for  1922,  which  would  mean  about 
1,500,000  tons  for  the  year.  The  income 
is  47  per  cent  in  excess  of  that  of 
1920,  and  current  cash  assets  are  over 
$6,000,000. 

Mill  heads  at  the  Dome  are  running 
in  the  neighborhood  of  $13.  Produc- 
tion for  February  is  reported  to  have 
been  $302,000. 

A  deal  has  been  made  for  the  sale 
of  359,717  shares  of  $1  par  Mclntyre 
treasury  stock  at  $3  per  share,  which 
will  realize  approximately  $1,000,000. 
It  has  not  been  announced  for  what 
purpose  the  money  will  be  used,  but  in 
all  probability  the  directors  consider  it 
advisable  to  finance  the  new  mill  addi- 
tion in  this  manner. 

The  Gold  Island  company,  on  Night- 
hawk  Lake,  is  planing  to  do  a  large 
amount  of  diamond  drilling  on  its  hold- 
ings this  year. 

Recently  there  has  been  a  great  deal 
of  excitement  and  activity  regarding 
reported  placer  deposits  in  Monroe 
Township,  Ontario,  lying  between  Kirk- 
land  and  Porcupine,  and  already  a 
block  of  country  embracing  approxi- 
mately fourteen  square  miles  has  been 
staked.  This  section  is  almost  entirely 
covered  by  a  heavy  deposit  of  sand,  and 
some  interesting  results  have  been 
obtained.  It  is  not  believed,  however, 
that  these  deposits  will  be  of  great 
importance,  as  they  no  doubt  represent 
comparatively  small  concentrations  in 
the  glacial  drift,  where  local  conditions 
have  been  favorable.  The  Croesus 
mine,  from  which  extremely  high-grade 
ore  was  produced,  was  in  this  same 
neighborhood,  and  it  is  probable  that 
the  values  have  come  from  the  glacial 
erosion  of  veins  corresponding  to  the 
Croesus. 

WASHINGTON 

Chloride   Queen  Tunnel  in  Mineralized 
Ground 

Colville  —  The  long  tunnel  on  the 
Chloride  Queen  property,  thirteen  miles 
north  of  Colville,  cut  the  main  ledge 
on  the  property  about  a  month  ago, 
passing  through  one  of  the  walls  and 
angling  across  the  ledge,  which  gave 
increasing  signs  of  mineralization.  By 
the  last  week  in  February,  the  face  of 
the  tunnel  began  showing  occasional 
chunks  of  galena,  with  carbonates. 
This  is  thought  encouraging.  The  ore 
occurs  as  a  replacement,  with  values 
chiefly  in  lead, 


IDAHO 

Armstead   Mill  Ready  for  Operation — 

Idaho    Cold    &    Ruby    Completing 

Installation    lor    Sluicing 

Talache  — The  all-flotation  150-ton 
mill  at  the  Armstead  mine  is  practically 
Completed  and  ready  for  operation.  It 
is  situated  at  the  portal  of  the  main 
adit  tunnel,  and  ore  is  to  be  trammed 
direct  to  the  mill  bins.  Power  is  to  be 
taken  from  an  eleven-mile  transmission 
line,  connecting  with  the  Mountain 
States  Power  Co.'s  system  at  Sagle, 
which  will  also  be  the  shipping  point. 
The  Armstead  mine,  formerly  known  as 
the  Keystone  group,  was  a  fairly  con- 
sistent producer  of  high-grade  silver 
ores  years  ago.  It  has  been  under  de- 
velopment by  Major  H.  H.  Armstead 
and  associates  for  a  number  of  years, 
and  approximately  12,000  ft.  of  develop- 
ment has  been  done.  Ore  reserves  are 
estimated  as  being  sufficient  for  the  new 
mill  for  two  years. 

Twin  Falls — The  Sawtooth  Dredging 
Co.,  holding  1,200  acres  at  the  head- 
waters of  the  Big  Salmon  River,  is 
planning  to  install  jigs  and  other  equip- 
ment required  for  saving  oxidized  gold, 
silver,  and  platinum  in  black  sand, 
which,  it  is  said,  can  be  recovered  by 
reported  dredging.  The  company  has 
a  dredge  in  operation,  which  is  to  be 
saving  56c.  gold  per  cu.yd.  About 
80  cu.  yd.  of  gravel  yields  a  ton  of 
the  black  sands. 

Bonners  Ferry — What  is  regarded  as 
one  of  the  largest  sluicing  operations 
of  the  west,  that  of  the  Idaho  Gold  & 
Ruling  Company,  is  in  its  final  stages 
of  preparation  near  Leonia,  not  far 
from  Bonners  Ferry.  Actual  sluicing 
with  monitors  was  begun  last  fall,  but 
installation  of  equipment  for  recover- 
ing the  gold  was  started  during  the 
winter.  Operations  were  first  begun 
about  fifteen  years  ago.  Since  then  the 
scope  has  been  widened  from  time  to 
time,  so  as  to  surpass  all  original  esti- 
mates. When  the  concentrator  equip- 
ment is  installed,  treatment  of  "fines" 
collected  as  a  result  of  sluicing  can  be 
started.  A  special  table  for  this  pur- 
pose, known  as  the  Deardoff,  has  been 
designed  and  tested.  The  values  are 
chiefly  in  the  form  of  fine  gold  and 
black  sands,  with  a  considerable  quan- 
tity of  small  garnets,  which  it  is  be- 
lieved may  be  useful  as  abrasives.  The 
company  controls  an  immense  area  of 
ground,  all  of  which  is  said  to  show 
values  similar  to  those  found  where 
preliminary  operations  have  been  con- 
ducted. 

Coeur  d'Alene  District 

Federal    To    Deepen    Morning    Shaft — 

Amazon-Dixie    Shaft    Completed — 

Rex    Consolidated    Buys     Red 

Monarch — Powder  Cheaper 

Wallace  —  The  Federal  Mining  & 
Smelting  Co.  has  invited  bids  for  sink- 
ing the  main  shaft  of  the  Morning 
mine,  at  Mullan,  200  ft.  further.  The 
lowest  level  now  is  the  2,250,  which  is 
1,450  ft.  below  the  main  working  tun- 
nel,  the   levels   being   numbered   from 


No.  5  tunnel,  800  ft.  above,  which  was 
originall  for  the  mine.    The 

dy  maintains  it     -ize  and 
it    this 
depth,  and    this    i  o   prove 

true  al  o    !00  ft.  below. 

\mazon-Dixie  Mining  Co.,  op- 
in  what  is  locally  known  as  the 
Uene  district,  in  Montana, 
near  the  Idaho  line,  has  compl' 
shaft  down  to  the  1,500  level,  800  ft. 
below  the  main  tunnel,  and  is  preparing 
to  crosscut  to  the  vein,  an  estimated 
distance  of  500  ft.  This  is  one  of  the 
most  remarkable  development  enter- 
prises ever  undertaken  in  the  Coeur 
d'Alene  district.  With  a  showing  of 
lead-silver  ore  practically  on  the  sur- 
face, a  tunnel  was  run  to  explore  the 
vein  700  ft.  below,  disclosing  a  long 
shoot  of  low-grade  ore,  not  of  com- 
mercial grade.  A  shaft  was  sunk  400 
ft.  from  this  tunnel  and  the  vein  cross- 
cut and  drifted  upon  at  200  and  400 
ft.,  each  level  showing  an  improvement 
over  the  one  above.  Last  summer  work 
started  sinking  the  shaft  400  ft.  further, 
which  has  now  been  completed.  All 
equipment  of  the  property  and  under- 
ground work  has  been  carried  out  on 
a  basis  of  permanent  operation,  and 
in  this  respect  the  property  is  ready 
for  production  when  the  expected  ore- 
body  is  found.  Over  $400,000  has  been 
spent  in  equipment  and  development 
work  on  the  Amazon-Dixie. 

The  Rex  Consolidated  Mining  Co., 
of  which  L.  E.  Whicher,  of  New  York, 
is  president,  has  concluded  negotiations 
through  which  the  Rex  company  ac- 
quires all  property  of  the  Red  Monarch 
Mining  Co.,  stock  in  the  Rex  being 
issued  in  payment.  The  Rex  is  situated 
on  Nine  Mile  canyon,  about  six  miles 
from  Wallace,  and  the  Red  Monarch 
is  on  Beaver  Creek,  across  the  divide 
from  the  Rex.  A  4,400-ft.  tunnel  has 
been  run  by  the  Red  Monarch  to  within 
2,000  ft.  of  a  point  400  beneath  the 
Rex  shaft,  which  is  down  700  ft.  The 
Rex  company  intends  to  extend  the 
tunnel  and  raise  to  a  connection  with 
the  shaft,  making  accessible  a  large 
block  of  ground  that  is  expected  to  be 
productive  of  lead-silver  ore.  The  ex- 
tension of  the  Red  Monarch  tunnel  and 
connection  with  the  shaft  will  provide 
ventilation,  drainage,  and  an  outlet  for 
Rex  within  a  mile  and  a  quarter  of  the 
Beaver  Creek  railroad.  Raymond  Guyer, 
manager  of  the  Rex,  announces  that 
financial  arrangements  have  been  com- 
pleted. 

A  cut  of  $1.15  per  100  lb.  on  40  per 
cent  gelatin  powder  and  $1.65  per  100 
lb.  on  60  per  cent  gelatin  has  been  an- 
nounced by  the  local  distributing 
agency  for  mining  explosives  in  the 
Coeur  d'Alene  district.  The  new  price 
makes  40  per  cent  powder  $22  per  100 
in  ton  lots  and  $22.50  in  less  than  ton 
lots.  The  price  of  60  per  cent  is  $25 
per  100  in  ton  lots  and  $25.50  in  less 
than  ton  lots.  Last  year  there  were 
two  reductions  in  the  prices  of  explo- 
sives. The  first  was  June  1  and  was 
$1.75  per  100,  and  the  second  was  on 
Aug.  20,  25c.  per  100,  making  a  total 
cut  of  $2  per  100  during  the  year. 
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\ll    l  niiv    of    Anaconda's    (ireat    Falls 
Plant   Running     Operations  Ont- 

~u)t-  of   Hut  to  District 

B\  A.  B.  Keith 
Butte       Anaconda    Copper    now    has 

all    units   of   its    Bo 
.    elting     works     at     Great 
.  including  its  copper 

and    the    output    of   the    zinc 

enlarged   as    more   zinc 

concentrates    are   had  from    the   Black 

ntrator    of    the    Butte    & 

Superior.     The  recent  address 

i.elius     F.     Kelley.     president     of     the 

la    before   the   A.   I.    M.   E.,   has 

..   :.    to    heighten    the    optimism 

•ig   in    local    circles.      Estimates 

the  effect  that  the  company  will 

iucing  copper  at  better  than   50 

apacity  before  the  end  of 

considered  probable, 

ng  that  the  demand  of  the  metal 

warrants,  that  nearer  75  per  cent  than 

50  will  be  recorded. 

The  Crystal  Copper  Company  is 
shipping  from  five  to  six  cars  of  ore 
monthly  front  the  Goldsmith  mine,  in 
the  Butte  district.  The  last  five  show 
the  following  net  smelter  returns — 
S8.910.S3.  $6,003.04,  $2,545.89,  $2,566.19, 
and  $1,443.29.  Six  cars  are  now  at  the 
sampler  await  inj;  assay.  The  total 
gross  from  ore  shipments  in  the  last 
year  was  $159,000.  The  best  ore  is 
being  mined  between  the  700  and  the  600 
levels.     About  forty  men  are  working-. 

Semi-official  reports  from  the  Xorth 
Cutte  Mining  Co.  state  that  ore  of  a 
grade  higher  than  the  ordinary  run  at 
the  Granite  Mountain  mine  has  been 
opened  on  the  3,600  level  of  the  Edith 
May  ledge,  with  a  width  reported  to  be 
more  than  15  ft.  It  is  said  to  be  the 
plan  of  the  management  to  sink  the 
Granite  Mountain  shaft  to  open  this 
vein  at  greater  depth. 

The  Main  Range  shaft  of  the 
Tuolumne  company  is  down  below  the 
1.800  level.  Mineralization  in  the  shaft, 
incident  to  the  cutting  of  a  northwest 
^ein  below  the  1,700  level,  is  holding 
up  well.  Resumption  of  production  of 
silver  ore  is  looked  for  soon.  Word 
from  the  Washoe  smelting  works  of  the 
Anaconda  to  begin  shipments  is  awaited. 
The  Tuolumne  has  a  large  body  of 
silver  ore  on  this  level  running  up  to 
2J  per  cent  in  copper. 

Wickes — Preparations  are  under  way 
looking  to  the  financing  of  a  mill  for 
ishington  mine,  controlled 
by  Duluth  interests.  Milling  ore  indi- 
cated is  estimated  at  500,000  tons.  A 
mill  site  has  been  secured  and  plans 
have  been  ordered  drawn. 

Jefferson  —  The  Asset's  new  cyanide 
mill  is  reported  to  be  ready  for  opera- 
tions.    This  plant  is  at  the  old  Yellow 
Jacket  mine,  which  has  been  developed 
•  tunnel  at  a  depth  of  500  ft. 

Marysville — Barnes-King  for  Decem- 
ber produced  $39,322  in  bullion  from 
its  Shannon  ores  with  a  tonnage  of 
J.294  and  a  value  per  ton  of  $11.72. 
Three  tunnels  in  the  Strawn  property, 
in  Madison  County,  are  being  driven. 
This  is  the  property  which  caused  much 


excitement  last  summer  because  of  the 
rich   surface   showing. 

Townsend — A   body  of  ore   10  to  15 

ft.  wide  and  carrying  up  to  $10  in  lead, 
silver,  and  gold,  has  been  opened  in 
the  Kleinschmidt  group  of  claims,  in 
Weasel  Gulch,  Broadwater  County. 

Melrose — The  old  Glendale  silver-lead 
property  is  being  explored  by  interests 
which  have  organized  with  a  view  to 
systematic  development  and  the  con- 
traction of  a  power  line. 

Neihart  —  The  Block  Mining  Co.  is 
shipping  about  700  tons  of  ore  monthly 
to  the  Bast  Helena  plant  of  the  Ameri- 
can Smelting  &  Refining  Co.  About 
sixty  men  are  working. 

Basin — Attention  is  being  given  to 
development  work  being  done  by  the 
Lowlands  Ruby  Mining  Co.,  which  is 
driving  a  tunnel  to  open  three  veins 
about  400  ft.  below  the  present  working 
levels,  which   have   produced  good   ore. 

Missoula — The  retiring  board  of  the 
.Montana-Idaho  Mining  Co.  was  re- 
elected at  the  annual  meeting  held 
recently  in  Spokane.  H.  F.  De  Bower, 
of  New  York,  is  president. 

Pony — The  Clipper  mine  has  resumed, 
and  gold  mining  in  this  county  (Madi- 
son)   is  showing  increased  activity. 

Lewistown — The  Northwest  Gypsum 
Products  Co.  has  started  operations  at 
its  plant  near  Heath,  employing  thirty 
men.  It  is  estimated  that  8,000,000 
tons  of  rock  is  available.  The  mill  has 
an  initial  capacity  of  150  tons  daily. 

UTAH 

Wages  Raised  at  Bingham,  Restoring 
Jan.  16  Scale — Deer  Trail  and  Ophir 
Hill  Consolidated  Companies  Report 
Bingham  Canyon  —  Wages  at  Bing- 
ham Canyon,  in  common  with  wages 
in  the  Tintic  district,  were  increased 
50c.  a  shift  Feb.  15,  bringing  the  scale 
back  to  that  in  force  before  the  de- 
crease in  wages  Jan.  16.  Machine  men 
receive  $4.25  per  shift,  muckers  $3.75 
per  shift,  and  common  labor  $3  25. 
Only  a  few  mines  are  working  in 
Bingham.  No  definite  date  has  been 
set  for  the  resumption  of  operations  by 
the  Utah  Copper.  Wages  were  not 
increased  by  the  Salt  Lake  Valley 
Smelters.  The  labor  supply  is  plentiful. 
Salt  Lake  City — Reports  to  the  state 
Board  of  Equalization  for  taxation  pur- 
poses of  two  well-known  mining  com- 
panies whose  stock  is  closely  held,  are 
as  follows:  The  Deer  Trail  Mining 
Co.,  operating  near  Marysvale,  in  Piute 
County,  in  the  southern  part  of  the 
state,  reports  net  proceeds  for  1921  of 
$108,864.  Production  totaled  35,773 
tons  of  ore,  for  which  the  company  re- 
ceived $567,556.  Deductible  extraction 
and  reduction  costs  are  reported  as 
$458,692.  Valuation  for  taxation  is 
listed  at  $411,892.  The  Ophir  Hill 
Consolidated  Mining  Co.,  of  Ophir,  in 
Tooele  County,  gives  the  value  of  its 
plant,  machinery,  and  supplies  at  $142,- 
793.  The  gross  yield  of  the  property 
for  1921  is  given  at  $177,340  and  the 
expenses  were  the  same,  leaving  no  net 
proceeds. 


NEVADA 

MacNamara  Mill  Cuts  Custom  Charges 

— Virginia     Louise     Bondholders 

To  Extend   Refunding  Date 

From  Our  Special  GorrMponfant 

Loadville — The  shaft  of  the  Leadville 
Mines  Co.  has  reached  the  400  level, 
and  a  station  and  ore  pocket  are  now 
being  cut.  Changes  in  the  milling 
plant  are  practically  completed,  and  if 
weather  conditions  permit  production 
will  be  resumed  about  the  middle  of 
March. 

Virginia  City  —  Despite  the  heavy 
snows,  construction  work  on  the  plant 
of  the  United  Comstock  Mines  Co.  is 
about  normal.  The  north  and  south 
drifts  from  the  Hale  and  Norcross 
tunnel  of  the  Middlemines  are  out  100 
ft.  from  the  tunnel,  and  excellent  pro- 
gress  is  being  made. 

Tonopah — The  MacNamara  company 
has  reduced  ore  treatment  charges  to 
meet  the  cut  made  by  the  Tonopah 
Belmont.  Rates  are  now  $4.50  per  ton 
on  ore  up  to  $20  grade,  $5  on  ore  be- 
tween $20  and  $25  per  ton,  plus  10 
per  cent  on  all  ore  above  $25  per  ton. 

Bullion  shipments  reported  for  the 
first  fifteen  days  of  February  are  as 
follows:  Tonopah  Belmont,  $99,000, 
Tonopah  Mining,  $40,000,  West  End, 
$46,000.  No  report  has  been  received 
from  the  Tonopah  Extension  or  the 
MacNamara,  but  operations  were  nor- 
mal at  both  properties.  The  Tonopah 
Extension  continues  development  in  ore 
on  the  1,880  level  from  the  Victor  shaft. 
The  orebody  above  the  900  level  of  the 
Halifax  is  being  developed  by  drifting 
and  raising,  with  good  results. 

Divide — At  the  Tonopah  Divide  mine 
development  totaled  95  ft.  and  ore  pro- 
duction 350  tons  for  the  week  ended 
Feb.  24.  Development  consists  of  a 
tiorth  crosscut  on  the  200  level,  an  east 
drift  on  the  1,000  level,  and  north  and 
south  crosscuts  on  the  1,300  level.  No 
new  discoveries  or  developments  out 
of  the  ordinary  were  reported. 

Pioche  —  The  annual  stockholders' 
meeting  of  the  Virginia  Louise  Mining 
Co.  was  held  in  Pioche  on  Feb.  20,  and 
the  following  directors  were  elected: 
J.  D.  Thompson,  N.  S.  Berray,  W.  W. 
Caldwell,  C.  A.  Thompson,  and  Charles 
Lee  Horsey.  Dissatisfaction  among  the 
bondholders  which  led  to  the  request 
for  a  receiver  for  the  company  was 
adjusted,  the  bondholders  agreeing  to 
extend  the  refunding  date,  and,  there 
being  no  other  indebtedness,  the  matter 
never  came  into  court.  The  company 
has  a  substantial  tonnage  of  developed 
ore,  which  it  is  expected  to  market  in 
the  near  future,  when  smelting  condi- 
tions warrant  the  treatment  of  increase 
tonnage. 

Shipments  of  ore  from  the  upper 
levels  of  the  Prince  Consolidated  mine 
are  now  being  made.  The  product 
assays  $5  in  gold,  23  oz.  in  silver  and 
20  per  cent  in  lead,  the  ore  being  mined 
from  the  fissures  adjacent  to  the  big 
flux  ore  beds.  With  continued  winter 
weather  and  heavy  snows,  no  substan- 
tial increase  in  shipments  is  believed 
to  be  possible  for  at  least  two  months. 
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/also  that  on  front  cover)  bv  A.  Leafe.  Lead,  S. 
LEFT— STEEL  FRAMING  OF  ORE  BINS.  HOMEST.VKE  .MIXING  CO.'S  NEW  SOUTH  MILL,  NOW  BEING  ERECTED  AT 
LEAD.    S.    D.      RIGHT— NORTH    BATTERY    BLOCKS,    SOUTH     MILL 


SOUTH  DAKOTA 

No»  South  Mill  of  Homestake  Company 

Expected  To  Be  Completed 

This   Year 

Lead — The  construction  of  the  Home- 
stake  Mining  Co.'s  new  South  mill  is 
progressing  satisfactorily,  and  it  is  ex- 
pected that  the  building  and  machinery 
installations  will  be  completed  this 
year.  The  steel  ore  bins  have  been 
completed  as  well  as  the  concrete 
foundations  for  the  equipment.  The 
new  plant  will  be  modem  in  every 
respect  and  will  have  a  daily  capacity 
of  1,800  tons. 

Following  the  preliminary  crushing;, 
the  ore  will  be  reduced  by  120  stamps 
weighing  1,550  lb.  each.  These  will  be 
followed  by  rod  mills  working  in  closed 
circuit  with  Dorr  classifiers.  Amalga- 
mation and  cyaniding  will  be  used  for 
extraction.  A  more  detailed  description 
was  given  on  p.  521  of  the  Engineering 
and  Mining  Journal  of  March  19,  1921. 

COLORADO 

Tonopah  Placers  Co.'s  Dredge  Damaged 

— Freight  Rate  on  Coal  to  Cripple 

Creek   Lowered 

Fro"<    Our  Special  Correspondent 

Breckenridge — An  accident  occurred 
the  latter  part  of  February  which 
ill  put  the  dredge  of  the  Tonopah 
Placers  Co.  out  of  operation  until  about 
\.pril  1.  The  dredge  has  been  operating 
ring  the  winter,  and  while  it  was 
noving  forward,  a  caving  bank  tore 
down  the  head  gantry  and  partly  sub- 
merged the  dredge.  Dredging  has  been 
done  during  the  winter  for  the  first 
in  this  district. 
Boulder  —  The  Smuggler  -  Ballerat 
fining  &  Milling  Co.  has  been  organ- 
ized to  take  over  and  operate  the  Smug- 
gler mine,  near  Jamestown.     Tests  be- 


ing conducted  at  the  metallurgical  plant 
of  the  Colorado  School  of  Mines  will 
determine  the  type  of  mill  which  will 
be  constructed  to  treat  dump  ore  and 
stope  fillings  from  the  old  mine,  which 
is  credited  with  a  production  of  over 
$2,000,000  between   1877  and  1892. 

Cripple  Creek — A  reduction  of  prac- 
tically 50c.  per  ton  in  freight  rates  on 
steam  coal  shipped  into  this  district  be- 
came effective  on  March  1.  Large  quan- 
tities are  used  at  the  mining  and  mill- 
ing plants  of  this  district,  and  wnth  the 
si  per  100  lb.  reduction  in  the  price 
tor  powder  this  will  appreciably  reduce 
production  costs  here.  Increasing  activ- 
ities of  lessees  and  several  new  finds, 
together  with  enlarged  operations  on 
company  account,  have  greatly  stim- 
ulated interest  in  the  Cripple  Creek 
district.  The  Portland  is  handling  an 
increased  tonnage.  The  figures  for 
October  were  17.000  tons,  December 
27,600,  and  January  32,800.  Equipment 
is  being  installed  to  bring  the  tonnage 
up  to  36,000  monthly,  where  it  will  be 
maintained. 

Empire — The  Empire  Consolidated 
Mining  Co.  is  planning  to  build  a  con- 
centrating mill  at  the  portal  of  its  main 
tunnel  at  North  Empire.  Joseph  Mc- 
Auliffe  is  superintendent. 

NEW  MEXICO 

Lordsburg — Ore  shipments  have  be- 
gun to  move  once  more  from  this  dis- 
trict. They  consist  principally  of 
siliceous  copper  ores  from  the  Eighty- 
five  mine  destined  for  the  C.  &  A. 
smelter  at  Douglas,  Ariz. 

The  Great  Eagle  Fluorspar  Co., 
which  has  been  working  the  Great  Eagle 
mine  for  about  a  year  and  a  half,  has 
quit,  and  the  property  has  been  turned 
back  to  the  owners. 


ARIZON  \ 

Resumption    in    Clifton    District 

To   Be   Deferred  —  Oatman 

Camp   Active 

By  James  H.  McClintock 
Clifton — No  early  resumption  of  ex- 
tensive operations  may  be  expected  in 
the  Clifton  district,  according  to  a 
statenent  made  here  by  Walter  Douglas, 
of  the  Phelps  Dodge  Corporation. 
Operations  are  to  be  continued  on  the 
present  small  scale,  including  working 
of  the  Coronado  mine  and  operation  of 
No.  6  concentrator  till  the  fall,  at  least. 
Plans  are  being  drawn  for  enlarging 
this  concentrator,  at  a  possible  cost  of 
$500,000,  but  whether  the  work  will  be 
started  this  year  or  not  is  to  be  de- 
termined later.  Mr.  Douglas  says 
that,  "In  the  copper  industry  it  appears 
to  be  a  game  of  survival  of  the  fittest, 
?nd  the  Phelps  Dodge  Corporation  is 
trimming  its  sails  in  order  to  weather 
the  storm."  J.  P.  Hodgson,  general 
manager  at  Clifton,  expressed  regret 
that  the  new  management  had  been 
compelled  to  drop  so  many  tried  and 
true  employees,  but  it  became  evident 
that  it  was  impossible  to  continue  an 
expensive  overhead  organization  under 
present  conditions.  Operation  of  the 
Morenci  Southern  narrow-gage  from 
Guthrie  has  been  discontinued,  and  all 
traffic  is  being  billed  through  Clifton, 
most  of  it  being  taken  from  there  to 
Morenci  by  trucks. 

Douglas  —  About  800  men  are  now 
employed  by  the  local  Copper  Queen 
and  Calumet  &  Arizona  smelters,  and 
more  men  are  being  taken  on  day  by 
day.  The  custom  ore  shipments  are 
becoming  a  material  factor  in  opera- 
tions. Ores  are  being  received  from 
the  Night  Hawk  lease,  below  Bisbee; 
also  from  the  Patagonia  district  where 
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a  number  of  well-known  eopper-silver- 

lead  mil  •  taa>  in_ 

the    Mowry,   Eclipse,  January 

.  Eagle,  Bland, 

lie    last   named   has 
onded    by    R.    R.   Richardson  to 
Edward   Fa 

Judgment   has  been  given  the 

DBi  the  Gold  Prince 
es,  for  $125,- 

_ '  shares  of  stock. 

[tombstone—  The  big  Nordberj 

at  the  Bunker  Hill  company's 
Started  March  1.  It 
nish  air  to  all  leasers  in  the 
for  both  hoisting  and  mining, 
been  idle  since  the  Douglas 
smelters  closed  last  year,  air  being 
supplied  to  a  few  of  the  larger  leasers 
by  a  smaller  compressor  owned  by  the 
company.  Announcement  will  be  made 
soon,  it  is  expected,  as  to  the  date 
when  the  Douglas  smelters  will  accept 
custom  ore.  A  large  tonnage  is  ready. 
Globe — Globe,  in  common  with  other 
Arizona  mining  camps,  is  overcrowded 
with  unskilled  labor,  yet  it  is  said  that 
in  nearly  all  Arizona  copper  camps 
work  can  be  found  by  any  decent  skilled 
miner  or  mechanic.  Here  a  gradual 
expansion  of  industry  is  to  be  noted. 
The  Inspiration  mill  has  been  operating 
seven  sections  for  over  a  week.  Other- 
wise there  is  little  change  to  record. 
From  Hayden  comes  word  that  the 
camp's  buildings  are  being  placed  in 
good  condition,  to  be  ready  for  resump- 
tion of  work  in  the  Ray  mill  or  the 
smelter,  but  this  is  not  expected  for 
months, 

Asbestos  production  is  confined  to 
small  lots,  carefully  graded  by  a  local 
Asbestos  Clearing  House.  It  is  said 
that  the  local  product  is  of  superior 
quality,  some  of  the  samples  having 
fiber  as  long  as  og-in. 

Jerome — The  steam-shovel  operations 
at  the  United  Verde  have  reached  a 
siliceous  ore  zone  of  no  particular 
value  and  will  be  pushed  on  into  the 
oxide.  Contracts  are  reported  to  have 
been  given  for  2,000  tons  of  structural 
iron  for  the  new  crushing  plant. 


JOPLIN-M1  \Ml   DISTRICT 

\|  issouri -Kansas-Oklahoma 

Billiard  Cuts  District's  Output  — Rich 

Strike    .Made    at    Carterville    on 

Ten  o'clock  Lease 

Joplin  —  The    worst   blizzard    of    the 
>•    the    Tri-State    district   came 


from  the  company's  forests  is  used  in 
making  charcoal,  the  better  portions  of 
the  tree  being  sent  to  market.  The  logs 
and  rough  wood  are  separated  in  the 
woods,  the  rough  being  sent  to  the  mill 
at  the  furnace  yards,  where  it  is  cut 
into  desired  lengths.  At  present  the 
furnace,  mill,  and  chemical  plant  is  em- 


Fob.  28  and  resulted  in  curtailment  of  ploying  325  men,  and  more  will  be 
production  for  the  week  by  approxi-  added  as  other  departments  are  put  in 
mately  one-third.  However,  producers  operation.  This  plant  employs  about 
generally  look  upon  this  result  as  help-  440  men  in  normal  times, 
ful  rather  than  anything  else,  as  there  J.  R.  Thompson,  a  veteran  mining 
u  a  definite  tendency  looking  man  of  the  Lake  Superior  iron  ore 
toward  increasing  the  surplus  of  ore  ranges,  is  now  in  charge  of  the  Mich- 
held  in  the  bins.  igan  Verde  Antique  Marble  Co.'s  quar- 
scellent  lead  strike  has  recently  ries  and  at  present  is  engaged  in  treat- 
been  reported  on  a  part  of  the  old  Ten  ing  the  wastes  from  this  quarry  in  the 
O'clock    lease,    near    Carterville,    Mo.  old   American   mine's    concentrator,    it 


Drilling  indicated  an  orebody  and  a 
drift  from  an  old  shaft  proved  its 
existence.  Steady  production  of  chunk 
lead  has  been  made  for  some  time. 

MICHIGAN 

The   Copper   Country 

Calumet    &    Hecla    Mill    Being    Made 

Ready — Proposed  State  Prison  May 

Benefit  Keweenaw   Copper  Co. 

By  M.  W.  Youngs 

Houghton  —  The  tables  and  other 
equipment  in  the  Calumet  mill  of  the 
Calumet  &  Hecla  have  not  been  seri- 
ously affected  by  the  long  suspension, 
and  investigation  has  disclosed  that 
only  minor  repairs  will  be  necessary. 
The  work  of  getting  the  mill  in  readi- 
ness is  proceeding  satisfactorily.  Prob- 
ably not  more  than  three  heads  will  be 
put  in  operation  April  1,  and  production 
will  probably  be  comparatively  small 
for  the  first  few  months.  Vein  rock 
now  being  hoisted  from  some  of  the 
conglomerate  shafts  during  the  prog- 
ress of  shaft  repairs  will  be  shipped  to 
the  mill  as  soon  as  the  heads  are  ready 
for  it. 

The  State  of  Michigan  is  giving  con- 
sideration to  the  erection  of  a  new  pris- 
on, and  there  is  a  probability  that  the 
site  of  the  institution  will  be  in  Kewee- 
naw  County.     This   is   of   interest   to 


United   Verde   Extension   is  reported     stockholders   of  the  Keweenaw  Copper 

Co.,  for  it  is  proposed  to  employ  pris- 
oners in  the  quarrying  of  trap  rock, 
immense  quantities  of  which  are  on  the 
Keweenaw  Copper  Co.'s  lands.  Aside 
from  the  sale  of  rock  to  the  state,  a 
prison  in  Keweenaw  also  would  mean 
the  reopening  of  the  Keweenaw  Central 
railroad,  owned  by  Keweenaw  Copper. 
This  company  also  owns  thousands  of 
acres  of  timber,  which  also  would  be 
available  to  the  state  for  use  in  a  prison 
manufactory. 


to  have  cut  a  new  body  of  ore  sampling 
around  30  per  cent  copper  on  its  1,100 
level,  only  60  ft.  from  the  Jerome  Verde 
side  line.  The  work  is  to  be  pushed 
onward  into  Jerome  Verde  ground.  The 
company  at  Clemenceau  is  operating 
one  reverberatory,  but  will  not  need 
ore  from  the  mine  for  weeks  to  come 
at  the  present  rate  of  consumption. 
The  company  is  understood  to  have 
sold  all  its  bullion.  In  the  annual 
report  statement  is  made  of  production 
during  1921,  in  four  months  of  opera- 
tion, of  12,498,000  lb.  of  copper,  from 
53,643  dry  tons.  The  production  cost 
was  13.46c.  a  pound.  There  was  gross 
revenue  of  $2,319,259  and  gross  outgo 
of  $2,282 


Marquette  and  Menominee  Ranges 

By  William  H.  Newett 

Marquette— The  Cleveland-Cliffs  Iron 
Co.  has  put  its  charcoal  pig-iron  furnace 
Verde  Central  is  drifting  on  the  650     in  blast  at  Marquette.     This  was  shut 
level     and    is     sinking    from    its    new     down  on  June  1,  1921.     Three  chemical 

station  at  that  depth,  with  both  work-  byproduct  plants  producing  alcohol,  deep-mine  operation  recently  described, 
ings  in  ore.  Some  trouble  is  being  acetic  acid,  and  gray  acetate  of  lime  from  which,  over  a  slope  2,816  ft.  in 
experienced  from  water,  and  new  pump-  were  started  up  at  the  same  time  the  length,  self-fluxing  hematite  iron  ore 
ing  and  hoisting  machinery  is  being  furnace  was  lighted,  as  was  the  com-  is  raised  from  a  developed  vein  20  ft. 
installed.  pany's  sawmill.     Only  the  rough  wood    thick,  the  entire  20  ft.  being  taken  out. 


being  converted  into  grits  for  roofing 
purposes.  It  has  a  fast  green  color  that 
architects  demand  for  covering  felt 
shingles.  Work  of  quarrying  marble 
will  be  resumed  some  time  during  the 
coming  spring. 

There  have  been  no  resumptions  of 
idle  mines  on  the  Marquette  Range  in 
the  new  year,  and  no  sales  of  ore  have 
as  yet  been  reported. 

The  Chapin  and  Aragon  mines,  on  the 
Menominee  Range  at  Iron  Mountain 
and  Norway,  respectively,  are  working 
half-time.  One  crew  is  employed  for  a 
week  and  then  another  takes  its  place, 
so  that  the  men  are  given  employment 
two  weeks  each  month. 

The  Imperial  mine,  operated  by 
Henry  Ford,  is  now  working  half-time, 
surface  construction  work  having  been 
discontinued  until  the  advent  of  better 
weather.  A  heavy  storm  made  surface 
work  difficult.  The  wage  scale  at  the 
Imperial  is  $6  per  day,  which  is  higher 
than  elsewhere  in  the  iron  country. 

Gogebic  Range 
Ironwood — The  Eureka  mine  has  re- 
opened  with   two   shifts    on   full   time, 
employing  about  200  men. 

ALABAMA 

Tennessee    Company    Starts   Two    New 
Furnaces — Shannon  Mine  Resumes 

By  George  Huntington  Clark 
Birmingham — Increased  steel  produc- 
tion is  responsible  for  the  blowing  in  of 
two  new  iron  furnaces  during  the  week 
ended  March  2.  These  were  the  No.  4 
furnace  at  Ensley,  and  the  Alice  fur- 
nace at  Birmingham,  both  of  the  Ten- 
nessee Coal,  Iron  &  Railroad  Co. 

With  the  blowing  in  of  these  furnaces 
is  associated  the  lighting  of  one  bank  at 
least  of  the  Fairfield  coke  ovens,  aux- 
iliary to  the  two  new  furnaces,  which 
in  turn  involves  the  re-employment  of 
about  300  men.  Six  furnaces  of  the 
Tennessee  company  are  now  in  blast. 
Following  the  recent  blowing  in  of  the 
furnace  of  the  Gulf  States  Steel  Co.  at 
Gadsden,  the  Shannon  mine,  belonging  to 
the  company,  is  either  now  in  operation 
or  will  be  within  a  few  days.    This  is  the 
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The  Situation  at  the  Mines  in  February 

Wages  Paid  in  Various  Districts  Show  (.eneral  Decrease — Conditions  Hotter  in  Copper 
(  amps— Silver  and  Gold  Operations  Most  Active 


HEALTHIER  CONDITIONS  prevailed  at  Butte  and  in 
the  copper  camps  in  Arizona  in  February,  owing  to 
the  resumption  of  operations  in  varying  degree,  this 
despite  a  weakening  market.  By  the  end  of  the  month, 
Anaconda  had  seven  mines  producing  5.000  to  6,000  tons 
daily,  with  5,500  men  employed.  An  additional  3,000  men 
wire  working  at  Great  Falls  and  Anaconda. 

In  Arizona.  Phelps  Dodge,  Calumet  &  Arizona,  Inspira- 
tion, and  Arizona  Commercial  got  under  way  on  a  limited 
scale,  none  of  them,  however,  mining  ore.  Clifton-Morenci, 
Tyrone,  and  Ray  remained  quiet;  likewise  the  Utah,  Chino, 
and  Nevada  Consolidated  companies.  Western  producers 
of  importance,  aside  from  Anaconda,  were  confined  to  Miami, 
New  Cornelia,  Engels,  and  Granby. 

Calumet  &  Hecla  and  three  subsidiaries  in  northern 
Michigan  continued  preparing  to  resume  mining.  C.  &  H., 
with  seven  furnaces;  Copper  Range,  with  three;  and  Quincy, 
with  one,  turned  out  8,300,000  lb.  of  refined  copper.  The 
two  producers  in  southeastern  Tennessee  ran  as  usual. 

Conditions  in  general  in  districts  throughout  the  coun- 
try and  in  Canada  showed  little  change  from  January.  Wages 
continued  falling  here  and  there,  a  tentative  lower  scale 
being  announced  in  Colorado.  By  a  strike,  now  a  rare  oc- 
currence, workmen  in  the  Tintic  district,  Utah,  secured  a 
restoration  of  the  wage  scale  in  effect  before  Jan.  16,  when 
a  cut  was  made.  Day  wages,  paid  or  earned,  in  various 
districts  are  given  in  the  accompanying  table. 

Silver  and  gold  operations  continued  to  have  the  best  of 
it.  In  Ontario,  Cobalt  silver  companies  made  a  normal  pro- 
duction and  Porcupine  and  Kirkland  camps  were  busy. 

In  the  Pacific  Northwest,  there  was  little  change  in  pro- 
ducers or  in  output.  The  Premier  mine  shipped  more  ore 
to  Tacoma,  its  tramway  having  been  completed.  Tonnage 
shipped  by  independents  to  Trail  improved.  Silversmith's 
high-grade  went  mainly  to  the  Bunker  Hill  smelter,  which 
has  been  running  two  furnaces  for  some  time.  Northport 
remained  down.  Labor  continued  plentiful  despite  an 
exodus  to  Butte.  In  the  Coeur  d'Alenes,  production  was 
confined  to  three  large  companies. 

Freight  rates  on  all  commodities  from  Reno  to  southern 
Nevada  points  were  cut  25  to  40  per  cent.  The  Tonopah 
district  produced  normally.  Tonopah  Belmont  cut  its  custom 
milling  rates.     Severe  weather  handicapped  operators. 

Bingham,  Utah,  produced  about  15,000  tons  of  milling 
lead  ores  and  sulphides  for  fluxing;  Tintic,  27,122  tons 
of  silver-lead  ore  (both  unchanged)  ;  and  Park  City,  9,988 
tons,  against  8,024  in  January.     Labor  was  plentiful. 

The  Homestake  and  the  Trojan  companies,  the  only  gold 
producers  in  the  Black  Hills,  ran  at  capacity.  Some  smaller 
operators  were  active.  In  Colorado,  Cripple  Creek  mills 
handled  an  increased  tonnage.  The  freight  on  steam  coal 
to  this  district  was  cut;  also  the  price  of  powder.  Bad 
weather  caused  smaller  shipments  from  the  Telluride 
district.  Gold  mining  in  California  continued  its  slow 
improvement.  The  Randsburg  silver  district  was  busy. 
Oatman,  Ariz.,  a  gold  camp,  was  active. 

As  for  lead  and  zinc,  about  seventy-six  mills  ran  in  the 
Joplin-Miami  district  in  February,  compared  with  seventy- 
two  in  January  and  thirty-two  in  July.  Production  was 
about  7,000  tons  weekly,  against  5,800  tons  in  1914. 

Production  in  the  Wisconsin  district  was  unchanged  from 
that  of  the  last  fewT  months,  or  about  19  per  cent  of  normal. 

Operations  in  the  southeast  Missouri  lead  district  were 
about  two-thirds  of  normal.  Those  in  the  Mascot  zinc  dis- 
trict of  Tennessee  were  about  a  third  of  normal. 

The  Lake  Superior  iron  country  was  quiet,  some  of  the 
operations  being  conducted  merely  to  provide  employment. 
At  Birmingham  fourteen  stacks  were  in  blast,  representing 
56  per  cent  of  normal  pig-iron  production.  Iron  ore  mined 
is  estimated  at  330,000  tons. 


Oatman 
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METAL-MINING 

Jan.  1, 
1920 

J5.I5  $4.50 

5.65                 4.65  4.00 
Surface  labor        3.90-4.15     2.90-3.15     2.50 

Machine  men       6.85              7.50  5.00 

5.60               5.60  4.00 

men       6.00              6.00  5.00 

5.50              5.50  4.50 

Arkansas        Bauxite             .Surface  (hour)         .35                  .35  .20 
California      Grass  Valley     Machine  men        4  40               5.00-5.50     4.25-4.75 

okers               3.85              4.75-5.25  3.75-4.25 

Linemen        4.50               4  75  4.25 

Mil                        4.00              4.25  3.75 

ranch       Machinemen        4  25               4.75  4.25 

3.75              4  25  3.75 

Randsburg        Machinemen        5.00-5.50     5.50-6.50  6.00-6.50 

Muckers               4.50-5.00     5.50  4.00-5.50 

Shawmut          Machine  men       4.50              5.00  4.00 

Muckers               4  00  4.50  3.50 

Engelmine         Machine  men        4.50               5.00  4.50 

4.00  4  50  4.00 

Colorado       Ouray               Machine  men       5.00-5.50     5.00-5.50  4.50  (o) 

Muckers               4.50  4.50  4.00(a) 

Telluride           Machine  men       5  00  4.50  4.50(a) 

Muckers                4.50  4.00  4.00(a) 

Cripple  Creek  Machine  men       4.50  5.00  4.50 

Muckers                3.75  4.25  3.75 

Breckenridge    Machine  men       5.00  5.25  5.25(a) 

Muckers                4.50  4.75  4.75(a) 

Eureka              Machine  men       5.75  5.75  5.25(a) 

Mm                       4.75  4.75  4.25(a) 

Idaho              Kellogg              Machine  men        5.25  4.75  4.25 

5.00  4.50  4.00 

Quartzburg       Machine  men        4.75 

Muckers  4.00 

Wallace             Machine  men        5.25-5.75  4.75  4.25 

Muckers               5  25-5.75  4.50  4.00 

Salmon              Machine  men       5.00  4.00  4.00 

Muckers                4.50  3.50  3.50 

Ponhill              Machine  men       5  00  6.00  4.50 

Muckers                4  50  5.50  4.25 

Michigan       Copper  Ctry.    Machinemen        4.80-5.00  3.50-4.00  3.15 

Muckers                4.60-4.80  3.25-3.50  2.70-2.85 

Iron  Country    Machine  men        4 .  80  (6) 

Common  labor          .  3 .  00  (b) 

Minnesota     Cuvuna  range  Miners  6.68(c)  6.85(c)  4.00(c) 

Muckers  (hour)       .64                  .58  .38 

Mesabi  range    Machine  men  5.23  5.76  4.31 

Muckers                5.00  5.52  4.13 

Shovel  runners     10.50(f)  11.55(0  7.78(0 

Missouri         S.E.  lead  dist.  Machine  men  4.80  4.00  3.15 

Muckers                3.70  3.95  3.10 

Joplin-Miami   Machine  men  4.75-6.00  4.00-4.50  3.00-3.50 

Muckers                  .  12  car         .  08/car  .06  car 

Montana       Butte                Machine  men  5.25-5.75  4  75-5  75  4.25 

Muckers  4.75  5.75'  4.25-5.75  3.75-4.25 

Marysville        Machine  men  5.00  4  50  4.00 

Muckers  5.00  4.50  4.00 

Nevada          Pioche                Machine  men  5  00  4  75  4  50 

Muckers  4  75  4  50  4  25 

Tonopah            Machine  men  6.00  6.00  5.25 

Muckers  5  :J  5.50  4.75 

Mina                  Machine  men        5.50  5.00 

Muckers                 5.00  4.50 

Round  Mtn.     Machine  men  5  50  5.50  5.50 

Muckers  5.00  5  00  5.00 

.Ww  Mexico  Mogollon           Machine  men  4  00-4.50  4.00-4.50  3.75-4.25 

Muckers  3.50  3.50  3.25 

New  York     Gouverneur      Machine  men  45c.  9  hr.  45c.  9  hr.  36c.  8  hr. 

Muckers  40c.  9  hr.  40c.  9  hr.  3l;c.8hr. 

Ontario          Porcupine         Machine  men  4.00  5.28  4.80 

Muckers  3.52-4.00  4.72  4.24 

Cobalt                Machine  men  5.50  5.25  4.50 

Muckers  4.75  4.50  3.75 

Oregon           Cornucopia       Machine  men  5  00-5.50  5.50  4.50 

Muckers  4.50-5.00  4.50  4.00 

Penn.              Cornwall           Machine  men  4   10  4  40  2.80 

Muckers  3.80  4.00  2.30 

French  Creek  Machine  men  4.80  8  hr 3.36/8;hr. 

Muckers  3.96  9  hr 2.80  8  hr. 

So.  Dakota    Lead                 Machine  men  4.00  5.00  4.50 

Muckers  3.60  4.25  3.75 

Deadwood         Machine  men  4  25  5.00  4.50 

Muckers  4  00  4.50  4.00 

Tennessee      Ducktown         Machine  men  3.92  3.92  2.  16-3.28 

district           Muckers  3.60  3.60  1.92-2.96 

Mascot              Machine  men  4.24  3.78  3.06 

Muckers  3.04  3.06  2.43 

Utah               Eureka              Machine  men  5  25  4.50  4.00 

Muckers  4.75  4.00  3.50 

Lark                   Machine  men  5.00  4.50  3.75 

Muckers  4.50  4.00  3.25 

Bingham           Machine  men  5.00  5.25  (rf)  3.75(d) 

Canvon         Muckers  4.50  4.75  (dl  3.25  (rf) 

Wisconsin      Platteville         Machine  men  4.00  9hr.  3.85 '9  hr.  3.50  9  hr. 

Muckers  4.50  9  hr.  4.25  9hr.  3.75  9  hr. 

British            Anvox                Machine  men  6.00  5.25  4.00 

Columbia                           Muckers  5.50  4.75  3.70 

(a)     50c.  decrease  announced,  subject  to  approval  by  Industrial  Commission. 

(6)     Oliver  Iron  Mining  Co.'s  scale.  Nearly  all  underground  mining  on  contract 
(c)     All  contract  labor — average  wages  received. 
(rf)     Bates  in  effect,  though  none  employed, 
(e)     Plus  bonus. 
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Daily  Prices  of  Metals 


Copper.  N.  Y.. 

•  nwy* 

Tin 

Lead 

Zinc 

Mar. 

99  Per  C«nt 

Straits 

N.  Y. 

St.  L. 

St.  L. 

2 

29  25 

4  70 

4.40 

4.57; 

4.70 

4.375@4.40 

4   -ill 

4 

4  375@4.40 

1  60 

.  i  : .  62 ; 

4.70 

1    ; -5M  4.40 

I  625 

~ 

29.00 

4  70 

l    !75@4.40 

4.65 

B 

12  65 

28.125 

4.70 

4.375@4  40 

4.65 

•  TV.  :  respond  to   the  following    quotations    for   copper    delivered:    March 

-'.:    6th.  12.75@12.876c.;   7th,  12.875c;   8th,  12.90c. 

The  above  quot-it.  ippraisal  of  the  average  of  the  major  markets  based 

generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York,  cash,  except  where  St.  Louis 
is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  •delivered."  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  en  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes  are  sold  at  a  discount  of  0.126c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  is  quoted  on  the 
basis  of  spot  American  tin.  99  per  cent  grade,  and  spot  Straits  tin. 

London 


Copper 

Lead 

Zinc 

Mar. 

Standard 

Electro- 
lytio 

Spot 

3M 

Spot 

3M 

Spot 

3M 

Spot 

3M 

: 
4 
- 

59 

■ 

60 
60* 
61. 

59| 
60J 

60* 
611 

62i 

64 

64i 

65 
65  J 

141? 
143| 

144J 
142 
142  J 

143f 

145| 

146| 

144 

1445 

20| 
20J 

20| 
20| 
20  f 

20| 
20| 

20| 
20| 
20| 

24| 
241 

25J 

25| 
251 

25J 

25J 

25| 
25* 
25| 

The  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange, 
prices  in  pounds  sterling  per  ton  of  2.240  lb. 

Silver  and  Sterling  Exchange 


Sterling 
Exchange 
"Checks" 

Silver 

7 
8 

Sterling 
Exchange 
"Checks" 

Silver 

New  York 
Domestic 
Origin 

New  York 

Foreign 
'•■    Origin 

London 

New  York 

Domestic 

Origin 

New  York 
Foreign 
Origin 

London 

441 

4 

99| 
991 

63 
63? 

32| 

439 
438i 

45  5 

991 
99| 
99| 

63J 
64J 
63f 

32; 

33i 
32* 

New  York  quotations  are  as  reported   by   Handy  &   Harman  and  are   in   cents  per 
troy  ounce  of  bar  silver,  999  fine.     London  quotations  are  in  pence  per  troy   ounce   of 
sterling  silver,  925  fine.    Sterling  quotations  represent  the  demand  market  in  the  forenoon. 
ommand  one-half  cent  premium. 


Metal  Markets 

New   York.   March   8.   1922 

The  recovery  in  the  copper  and  zinc 
market?  which  was  indicated  last  week 
has  continued,  and  producers  feel  more 
optimistic  than  for  some  time.  Tin  has 
been  buffeted  about  by  varying 
quotation?  and  unsteady  sterling  ex- 
change  rate-.     Lead    continues   steady. 

Copper 
too  early  to  say  whether 
the  improved  demand  of  the  last  ten 
days  is  the  forerunner  of  an  important 
buying  movement  or  is  to  be  of  much 
more  meager  proportions.  The  char- 
acter of  the  buying  would  indicate  that 
consumer-    are    still    cautious,   for    the 


sales,  though  numerous,  have  been  for 
comparatively  small  tonnages.  The  in- 
dustry would  benefit  if  this  condition 
were  to  continue  and  the  waves  of  buy- 
ing be  superseded  by  a  steady  demand 

ill  tonnages,  as  is  the  condition 
in  the  lead  market.  Copper  was  in  good 
demand  on  Thursday  and  Friday,  the 
bulk  of  the  metal  going  at  12.75c. 
delivered,   for    April    shipment,    though 

mall  tonnages  were  sold  at  1c. 
above  this  level,  especially  where  Maj- 
or June  delivery  was  wanted.  By  Mon- 
day, producers  were  so  encouraged  that 
they  generally  raised  their  quotations 
to  12.875  and  13c,  and  it  was  evident 
that  practically  all  of  the  12.75c.  cop- 
per had  been  disposed  of.  This  advance 
somewhat  stilled  the  demand,  and  only 


a  little  copper  was  sold  at  the  13c.  level, 
now  generally  quoted.  It  was  still  pos- 
sible today  to  get  the  metal  at  con- 
cessions under  this  price,  and  most  of 
the  sales  were  so  made.  Not  a  great 
deal  of  metal  is  available  under  13c, 
I  owever,  and  if  demand  is  good  in  the 
next  day  or  so  the  price  will  likely  ad- 
vance  to  that  level.  Wire-drawers  have 
been  the  chief  buyers. 

Export  business  has  been  of  a  satis- 
factory nature.  The  tonnages  sold  have 
not  been  large  individually,  but  the  de- 
mand has  come  from  many  different 
countries  and  indicates  the  widening 
possibilities  of  the  foreign  market.  The 
prices  now  being  quoted  generally  net 
producers  here  slightly  less  than  13c 

Lead 

The  American  Smelting  &  Refining 
Co.  continues  its  official  contract  price 
of  4.70c.  in  the  New  York  market.  A 
disposition  to  meet  the  current  market 
in  the  Middle  West  is  indicated  by  a 
reduction  of  the  St.  Louis  price  on  de- 
silverized lead  to  4.50c  which  was  made 
effective  last  Wednesday.  Federal  lead 
is  quoted  10  points  below  this. 

Demand  has  not  been  so  great  during 
the  last  week  as  in  the  preceding  one, 
though  it  continues  extremely  satis- 
factory, and  producers  are  well  sold  up 
for  their  current  production.  Much  of 
the  business  placed  has  been  for  carload 
lots.  Corroders,  lead-pipe  manufactur- 
ers, cartridge,  and  cable  makers  con- 
tinue active.  It  is  on  the  paint  busi- 
ness, however,  that  many  of  the  pro- 
ducers are  depending  for  continued 
satisfactory  conditions.  Corroders  are 
working  on  a  much  larger  scale  than  at 
this  time  last  year,  and  their  product 
is  in  demand  from  dealers.  It  remains 
to  be  seen,  though,  whether  painting  will 
continue  this  summer  on  as  large  a 
scale  as  last,  and  this  can  hardly  be  in- 
dicated much  before  the  middle  of  April. 
Should  the  consumer  demand  for  paint 
come  up  to  expectations,  lead  producers 
and  corroders  will  rest  easy. 

The  St.  Louis  market  remains  prac- 
tically unchanged,  though  it  has  again 
been  possible  to  pick  up  lead  at  4.375c 
This  is  not  significant,  however,  for 
those  representing  one  of  two  or  three 
interests  seem  to  quote  at  this  level  for 
awhile,  and  then  go  up  to  4.40c,  re- 
turning to  the  even  fraction  when  they 
accumulate  a  little  more  lead  than  they 
wish  to  carry.  Desilverized  lead  in  St. 
Louis  is  worth  about  4.50c,  and  in 
Chicago,  4.525@4.55c. 

Zinc 

The  market  has  a  strong  undertone. 
An  increased  demand  from  consumers 
and  dealers  advanced  prices  steadily,  so 
that  today  we  hear  of  no  zinc  offered 
below  4.65c  per  lb.  and  higher  prices 
have  been  asked.  A  feature  of  the 
week's  trading  was  the  sale  yesterday 
of  250  tons  for  shipment  to  Continental 
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Europe  at  a  price  that  netted  the  seller 
slightly  above  the  domestic  quotation. 
Although  mention  has  frequently  been 
made  oi  the  possibility  of  a  Euro 
demand  for  American  sine  developing, 
this  is  the  first  sale  of  that  character 
reported.  If  the  demand  abroad  con- 
tinues, it  will  be  favorably  reflected  in 
domestic  prices.  High-grade  business  is 
still  good,  at  unchanged  prices  on  the 
basis  of  6c.,  with  freight  allowed.  Zinc 
for  forward  delivery  commands  a  pre- 
mium of  about  5  points  per  month. 

Tin 

Tin  is  again  extraordinarily  cheap, 
but  no  great  rush  to  buy  on  the  part  of 
consumers  is  reported.  Lower  quota- 
tions on  sterling  have  had  a  great  effect 
in  upsetting  the  market,  but  an  early 
■  >\  iiA  seems  likely. 

Straus  tin  for  June  delivery  was 
quoted  as  follows:  March  2d,  29.125c; 
3d,  29.375c.;  4th,  29.5c;  6th,  29.5c;  7th. 
28.375c;  8lh,  29c 

Arrivals  of  t:n,  in  long  tons:  Total 
for  February,  3,290.  March  1st,  Straits, 
1.130;  Rotterdam,  25;  6th,  Batavia,  50; 
7th,  Straits.  1,350;  China,  50. 

Gold 

Gold  in  London:  March  2d,  93s.  6d.; 
3d.  93s.' 6d.;  6th,  94s.  6d.;  7th,  94s.  6d.; 
8th,  95s. 

Foreign  Exchange 

Heavy  selling  of  London  and  Eu- 
ropean bills  has  depressed  exchanges 
somewhat.  On  Tuesday,  March  7, 
francs  were  8.95c;  lire,  4.97c;  and 
marks,  0.38625c.  New  York  funds  in 
Montreal,  4H  per  cent  premium. 

Silver 
Heavy  buying  by  the  Indian  bazaars 
on  March  3  and  7  caused  a  sharp  ad- 
vance in  the  London  market  on  those 
dates.  The  bazaars  have  also  been 
sellers,  and  with  China  operating  on 
both  sides  of  the  market  during  the  last 
week,  conditions  have  been  highly 
speculative,  and  it  is  hard  to  predict  the 
tendency.  Sterling  exchange  also  adds 
to  the  uncertainty.  The  New  York  mar- 
ket continues  at  a  lower  level  than  the 
London  spot  equivalent,  and  at  no  time 
recently  has  business  been  on  more 
than  a  moderate  scale.  San  Francisco 
reports  no  business. 

k    Mexican  Dollars — March  2d,  481;  3d, 
49;   4th,   481;    6th,   481;    7th,   491;   8th, 
483. 
Other  Metals 
';' 
k 


uotations  cover  large  wholesale  lots  unless 
otherwise   specified. 


Aluminum — 20c  per  lb.  for  99  per 
cent  grade;  19c  for  98@99  per  cent; 
18c.  for  94@98  per  cent.  Outside  mar- 
ket nominal  at  16@17c  for  98(5)99  per 
cent  virgin  grades. 

Antimony  —  Chinese  and  Japanese 
brands,  4.25c;  market  dull.  W.C.C. 
brand,  5@51c.  per  lb.  Cookson's  "C" 
grade,  spot,  9c  Chinese  needle  an- 
timony, lump,  nominal  at  4c.  per  lb. 
Standard  powdered  needle  antimony 
(200   mesh),   nominal   at   5.25c.   per  lb. 

White  antimony  oxide,  Chinese, 
guaranteed  99  per  cent  SbjOj,  whole- 
sale lots,  61@7c 


Arsenic    To 

Bismuth     J2(g  %2  L0   per   lb. 

Cadmium— $1@$1.10  per  lb.,  in  1,000- 
lb.  lots.  Smaller  quantities,  $1.10@ 
Si  .25  per  lb. 

Iridium— Nominal,  $170@$190  per  oz. 

Nickel — Standard  market,  ingot  and 
shot,  lie;  electrolytic,  44c.  Small  ton- 
nages, spot,  nominal  at  32c. 

Palladium— Nominal,   $55@$60. 

Platinum— $85@$90  per  oz. 

Quicksilver — $50  per  75-lb.  flask.  San 
Francisco  wires  $48.    Strong. 

The  prices  of  Cobalt,  Molybdenum, 
Monel  Metal,  Osmium,  Rhodium,  Sele- 
nium. Thallium  and  Tungsten  are  un- 
changed from  the  prices  in  the  issue 
of  March   4. 

Metallic  Ores 
The  prices  of  Bauxite.  Chrome.  Man- 
ganese. Tungsten,  Molybdenum.  Tan- 
talum, Uranium,  Vanadium,  and  Iron 
Ore,  Zircon  and  Zirkite  are  unchanged 
from  the  prices  in  the  issue  of  March  4. 

Zinc  and  Lead  Ore  Markets 
Joplin.  Mo.,  March  4 — Zinc  blende,  per 
ton,  high,  $30.35;  basis  60  per  cent  zinc, 
premium,  $27@$26;  Prime  Western. 
$25@$24;  fines  and  slimes,  $23;  aver- 
age settling  price,  all  zinc  ores,  $26.39. 
Lead,  high,  $63.85;  basis,  80  per  cent 
lead,  $60;  average  settling  price,  all 
lead  ores,  $62.10  per  ton. 

Shipments  for  the  week:  Blende, 
5,966;  lead,  2,078  tons.  Value,  all  ores 
the  week,  $286,480. 

A  larger  tonnage  was  purchased  this 
week  on  $25  basis,  buyers  finding  after 
four  weeks'  attempt  to  hammer  down 
prices  that  producers  would  market 
only  a  limited  tonnage  at  a  lower 
figure.  The  week  opened  with  a  bliz- 
zard the  worst  of  the  winter,  restricting 
production  about  25  per  cent.  Ship- 
ments were  smaller,  the  storm  inter- 
fering with  loading  the  ore  on  cars. 
The  continued  high  price  for  lead  ore 
has  advanced  production  from  about 
1,500  tons  last  fall  to  over  2,000  tons 
per  week.  Increasing  lead  production 
has  also  increased  zinc  production,  until 
the  latest  survey  places  an  estimate  at 
7.500  tons  per  week. 

Platteville,  Wis.,  March  4— Blende, 
basis  60  per  cent  zinc,  $26.50  per  ton. 
Lead  ore,  basis  80  per  cent  lead,  $60 
per  ton.  Shipments  for  the  week: 
Blende,  137  tons.  Shipments  for  the 
year:  Blende,  1,840;  lead  ore,  560  tons. 
Shipped  during  the  week  to  separating 
plants,  472  tons  blende. 

Non-Metallic  Minerals 

Barytes— Crude,  $6@$8  per  ton,  f.o.b. 
mines.  Ground,  white,  $17@$23;  off- 
eolor  grades,  $13@$21  per  ton,  f.o.b. 
mills.  Producers  in  the  South  report 
dull  market  for  crude  but  better  busi- 
ness than  in  1921. 

Fluorspar — Fluxing  lump,  $20;  flux- 
ing gravel,  $17.50;  No.  1  ground,  $50@ 
$55,  No.  2  ground  $40  per  ton,  f.o.b. 
Illinois  mines.     Market  dull. 


I'h'  re    are    no    pi  from 

those  indicated  in  t  hi  -port  of 

of  March  I  i  ib<  stos, 

Borax,  <  'halk,  China  (  lay,  I  m<  r\ . 
Feldspar,  Puller's  Earth,  Graphite, 
Gypsum,  Limestone,  Magnesite,  Mica, 
Monazite,    Phosphate,   Pumice,   Pyrites, 

Silica.    Sulphur,    and    Talc. 

Mineral  Products 
The  prices  of  Copper  Sulphate,  Potas- 
sium   Sulphate,    Sodium    Nitrate,    and 
Sodium    Sulphate   are   unchanged    from 
the  issue  of  March  4. 


Ferro  -Alloys 

Ferrovanadium — $3.55  per  lb.  of  V 
contained,  according  to  analyses  and 
quantity. 

The  prices  of  Ferromanganese,  Ferro- 
titanium,  Ferrocerium.  Ferrochrome, 
Ferromolybdenum,  Ferrosilicon,  Ferro- 
tungsten  and  Ferro-uranium  are  un- 
changed from   the  issue  of  March  4. 

Metal  Products 

The  prices  of  Copper  Sheets,  Lead 
Sheets,  Nickel  Silver,  Yellow  Metal,  and 
Zinc  Sheets  are  unchanged  from  the 
issue  of  March  4. 

Refractories 
The  prices  of  Bauxite  Brick,  Chrome 
Brick,  Chrome  Cement,  Firebrick,  Mag- 
nesite Brick,  and   Silica   Brick  are  un- 
changed from  the  issue  of  March  4. 

The  Iron  Trade 
Pittsburgh.  March  7,  1922 

There  seems  to  have  been  a  slight 
decrease  in  the  buying  of  finished- 
steel  products  in  the  past  week  or  two. 
Steel  mill  operations,  on  the  whole,  have 
shown  no  decrease,  the  rate  of  steel 
ingot  production  being  approximately 
29,000,000  tons  per  annum,  against  rates 
of  under  18,000,000  tons  at  the  end  of 
December  and  23,000,000  tons  in  Octo- 
ber and  November.  The  rate  is  almost 
up  to  the  average  of  1912  and  1913, 
the  two  heaviest  tonnage  years  before 
the  war. 

Bars,  shapes,  and  plates  did  not  be- 
come stabilized  at  the  low  price  of 
1.40c  recently  reached,  but  have  sold  in 
many  cases  at  $1  a  ton  less  and  in  a 
few  cases  at  slightly  lower  prices  still. 
Sheets,  on  the  other  hand,  are  stiffly 
maintained  at  prices  ruling  for  more 
than  three  months.  Shading  in  tubular 
goods  has  increased  somewhat.  Nails 
are  fairly  steady  at  $2.40,  a  price  now 
made  to  smaller  buyers  than  a  few 
weeks  ago. 

Pig  Iron — The  Snyder  averages  for 
February  are  reported  at  S  19.50  for 
bessemer  and  $17.75  for  basic  indi- 
cating that  no  Valley  basic  in  1,000-ton 
lots  sold  at  above  $17.75  in  the  month, 
this  being  therefore  the  fair  market 
Quotation.  Foundry  remains  at  $18.75 
to  $19,  Valley,  depending  on  tonnage 
of  the  order. 

Coke 

Connellsville— Furnace,  $3.25@$3.50; 
foundry,  $4.25@$4.75. 
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Western  Fluorspar  Minos  Active         Ore  and  Metal  Movements  for  January,  1922 


Producers  in  New  Mexico  Competing  in  Eastern 

Markets  With  .Middle  Western  Operators 

B"i    Al  FORI) 
Wrltt  sring  am!  Mining  J 

THE  d  Western  fluorspar  is  improving  slowly. 

Bsed  demand  for  Boxing  grades.     Prices  at 
which  the   mineral  has  recently  been  Bold  are:    Ground,  75 
nt  through  100  mesh,  minimun  I  CaFi,  $20; 

mixed  lump  Soxing,  minimum  85  per  cent  CaF:,  $13.50 
per  ton,  f.o.b.  cars.   New   Mexican   shipping   points. 

Glass  works  at  Muncie,  Iiul.,  have  been  taking  practically 
the  entire  production  of  ground  acid  grade  from  New 
Mexico  ur.der  contracts  with  the  producers.  Additional 
orders  and  inquiries  from  other  consumers  have  been 
refused,  the  output  being  insufficient,  indicating  the  demand 
eater  than  the  supply  at  present.  Demand  for  flux 
from  Pacific  Coast  consumers  has  fallen  off.  Eastern 
steel    consumers    are   making   increased    inquiries. 

Since  the  recent  closing  down  of  the  Great  Eagle  fluorspar 
mine,  in  New  Mexico,  production  of  fluorspar  in  the  United 
-  has  practically  ceased,  with  ample  stocks  on  hand 
to  provide  for  the  present  consumption  for  a  period  of 
several  months.  A  noteworthy  exception  is  the  operation 
of  the  Tortuga  Fluorspar  Mine,  at  Mesilla  Park,  N.  M. 
This  property  has  been  a  steady  producer  for  more  than 
two  years  without  a  day's  shutdown.  An  additional  unit 
to  the  new  mill  has  been  completed  and  functions  perfectly. 
Simple  crushing  and  jigging  raises  the  mine  run  from 
55  to  96  per  cent.  The  finished  concentrate  is  dry  pulverized 
in  a  standard  ball  mill.    Electrical  power  is  used  throughout. 

For  the  first  time,  Western  fluorspar  is  able  to  compete 
successfully  with  the  old  Illinois-Kentucky  fields,  which 
heretofore  have  supplied  the  greater  part  of  the  national 
consumption.  This  is  a  noteworthy  turning  point  in  the 
annals  of  American  fluorspar  production,  when,  notwith- 
standing the  distance  from  market  and  attendant  higher 
freight  rates,  a  Western  fluorspar  mine  continues  to  oper- 
ate under  adverse  national  economic  conditions  which 
have  closed  down  practically  every  Eastern  fluorspar  mine 
in  the  country.  At  a  market  price  which  means  operation 
at  a  loss  to  the  Illinois-Kentucky  operators,  a  New  Mexican 
fluorspar  mine  not  only  continues  to  operate,  but  sells  its 
product  and  produces  at  a  profit  and  at  the  same  time 
carries  on  development  and  improvement  out  of  profits. 

The  reason  for  this  is  probably  that  the  depletion  of  the 
old  Illinois-Kentucky  field  was  greatly  hastened  by  boom 
war  times  and  high  prices.  The  post-war  collapse  has  found 
these  Eastern  mines  in  a  position  where  cost  of  produc- 
tion is  higher,  with  the  prospect  of  steadily  becoming  more 
so,  as  greater  depth  in  mining  becomes  necessary.  The 
cream  of  these  old  deposits  has  long  been  skimmed,  and 
the  water-pumping  problem  ever  becomes  more  acute. 
Hieher  costs,  with  a  market  price  approximately  that  of 
before  the  war  and  increased  freight  rates,  have  forced 
the  mines  to  close  down.  The  Western  fluorspar  mines, 
though  feeling  keenly  many  of  these  conditions,  which 
have  also  closed  down  a  number  of  them,  are  more  ad- 
vantageously situated  in  many  respects,  for  an  abundance 
of  fluorspar  of  a  good  grade  in  large  veins  is  found  with- 
out expensive  pumping  problems,  most  of  them  being 
developed  by  tunnels  rather  than  shafts,  and,  in  addition, 
it  has  not  been  necessary  to  go  to  depth  to  get  ore. 

When  the  steel  industry  gets  back  to  normal  (speed  the 
day!)  a  consumption  of  fluxing  fluorspar  greatly  in  excess 
of  the  pre-war  period  may  be  looked  for  with  confidence, 
due  largely  to  the  fact  that  for  the  last  six  years  most  of 
the  steel-manufacturing  expansion  has  been  toward  basic 
open-hearth,  rather  than  acid  Bessemer  processes. 

Where  will  the  additional  fluorspar,  which  is  so  abso- 
lutely necessary  to  the  basic  open-hearth  process,  come  from, 
now  that  the  Eastern  fluorspar  production  has  reached  its 
peak?  The  answer  seems  to  be  that  more  and  more  the 
country  must  look  to  the  West  for  its  fluorspar  or  make 
up  the  difference  by  foreign  importation,  upon  which  a 
moderate  import  duty  should  be  imposed. 


Imports  and  exports  of  the  more  important  metals  and 
res    during    January,    1922,    as   reported    to    the    Depart- 
ment  of  Commerce,  and   the   figures  for  January,  1921,  as 
finally   revised,  are  as  follows: 


IMPORTS 
In  Pounds,  Unices  Othei 


Stated 

January,  January, 
1921       1922 

20,200  

616,080  1.070.781 


3.524,293  4,754,304 

3.225,568  119,147 

1,884,345  2,263,525 

1,412,679 

331,302  636,857 

2,784,078  2,211,238 

1.220,061    

608,259  463,499 

677,903  24,8  34 


Antimony  ore.  contents 

\mi ny  matte,  regulus  or  metal 

Ore,  contents 

Concentrates,  contents 

Matte  and  regulus,  contents 

Imported  from 

Spain 

Canada. .  - 

Mexxoo 

Cuba 

Chile 

Peru 

Unrefined, black  ami  blister 21,456,013  5, 178^068 

Refined,  in  bars  and  plates 9,630,984  13,519 

Old,  for  remunufacture 35,549  551,920 

Composition  metal,  copper  chief  value 1 3,440  

Lead 

I  ir.-.  contents 1,627,377  215,189 

Bullion,  contents 5,561,802  12,651,067 

Imported  from 

Canada 937,893  61,047 

Mexico 6,205,058  12,799,009 

Chile 38,845  

Other  countries 7,383  6,200 

Pig?,  bars  and  old 905,409  302,871 

Manganese  ore,  long  tons 49,699  9,500 

Imported  from 

Cuba,  long  tons (a)  (a} 

Brazil,  long  tons 24,600  9.500 

British  India,  long  tons 1 0,700  

Tungsten  ore,  long  tons (a)  (a) 

Pyrites,  long  tons 1  3,699  30,243 

Imported  from 

Spain,  long  tons 11,049  30,203 

Canada,  long  tons 40 

Other  countries 2,650  

Tin  ore,  long  tons 1,441  79 

Bars,  blocks  and  pigs 2,584,347  9,102,703 

Imported  from 

United  Kingdom 866,908  3,423,534 

British  Straits  Settlements 1,291,435  5,367,632 

Hongkong 213,546  67,377 

Australia 156,541  244,160 

Zinc 

Ore,  contents 946,532  50,000 

Imported  fiom 

Canada 84,838  50,000 

Mexico 861,694  

Blocks,  or  pigs,  and  old 86  

(a)  No  imports  in  January  of  either  year. 

EXPORTS  OF  COPPER.  LEAD  AND  ZINC 

In  Pounds  January,  January, 

Copper  1921  1922 

Ore,  concentrates,  matte  and  regulus  (copper  content)  131,250  6,035 

Unrefined,  black  and  blister 2,247  56,107 

Refined,  in  ingots  and  bars 50,783,972  50,096,690 

Exported  to 

Belgium 1,549,487  3,405,727 

France 15,011,994  7,985,565 

Germany 18,801,672  16,289,741 

Italy 129,604  4,428,122 

Netherlands 2.223,367  728.831 

Spain 559,243  1,199,511 

Sweden 880,010  897,029 

United  Kingdom 8,667,714  2,756,851 

Canada 769,063  113,299 

Japan . .,  250  9,961,095 

Other  countries 2,191.471  2,330,919 

Old  and  scrap  copper 1 42, 1 66  796 

Composition  metal,  copper  chief  value 6,632  2,959 

Pipes  and  tubes 792,985  78,976 

Plates  and  sheets 1,161,162  226,106 

Rods 2.307.291 

Wire 1,922,887  360,935 

Lead 

In  pigs  and  bars 3,455,224  12.424,859 

From  domestic  ore 150,517  939,688 

From  foreign  ore 3,304,707  11,485,171 

Exported  to 

France 7,520.495 

United  Kingdom 2,464,305  1,792,460 

Canada 95,295  94,754 

Argentina 20,000  224,032 

Brazil 2.200  560.084 

China W  (a) 

Japan 672,000  

Other  countries 201,424  2,233,034 

Zinc 

Dross 69,100  911,090 

Spelter 

Produced  from^domestic  ore 2,582  t, 690, 146 

Produced  from  foreign  ore 85,676 

Exported  to 

France 795.306 

Italy 78,440 

United  Kingdom (a)  (a) 

Canada 74,002 

Mexico 446  89 

Argentina (a)  (a) 

Japan 112.010 

Other  countries 2.136  715.075 

Rolled  in  sheets  and  strips 419,934  385.358 

Dust 499.729 

("■7>  No  exports  in  January  of  either  year. 
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St.  Joseph  Lead  Co. 

A  report  of  operations  of  the  St.  Joseph  Lead  Co.  for 
1921  states  that  dividends  to  the  amount  of  $1,549,363.75  in 
cash  have  beer  paid  to  stockholders  and  to  minority  stock- 
holders in  subsidiary  companies  $235,078. 

The  changes  in  surplus  in  the  fiscal  year  may  be  com- 
mented on  briefly  as  follows:  Diamond  drilling  having  dis- 
closed additional  ore  reserves  not  included  in  the  Finlay 
appraisal,  of  an  appraised  value  of  $3,500,000,  it  was  deemed 
advisable  to  reflect  this  fact  in  the  consolidated  balance 
sheet  of  the  company.  There  was  a  deficit  of  $185,011.33 
after  all  charges  for  depreciation  and  depletion  resulting 
from  the  operation  for  the  fiscal  year.  There  was  produced 
2,266,911  tons  of  ore,  141,351  tons  of  concentrates,  and 
70,948  tons  of  pig  lead.  The  sales  of  pig  lead  for  the  year 
amounted  to  63,887  tons. 

CONSOLIDATED  GENERAL  BALANCE  SHEET.   DEC.   SI.  1921 

ASSETS,  ST.  JOSEPH  LEAD  CO. 
Capital  assets 


es  and   mineral 

rights $21,704,454.99 

Less  reserve  for  depletion . .  8.221, 


$7.843,534. 19 
1,000,554  61 


Buildings  and  equipment 
at  mines  and  smelter. .  .  . 

Leas  reserve  for  deprecia- 
tion  

Real  estate 

Farm  lands,  buildings,  and 

equipment 

Less  reserve  for  depreciat  ion 


Railroad      property      and 

equipment $4,321,534.48 

Less  reserve  for  deprecia- 
tion   504,620.  15 


$13,482,732.13 


3,816,914  33     $24,791,775.58 


Investment — Mis; 
Sinking  fund  and  r 
Current  assets 

Cash 

Cash  in  transit 

Liberty  Loan  bonds,  par  value  $860, 000 . 

Acoounts  and  notes  receivable 

Lead  on  hand  and  in  process 

Materials  and  supplies 

Store  accounts  (net) 

Deferred  debit  items 


$1,244,789.98 

179,946.00 

788.998  01 

665,630  77 

1,877,304  53 

1,344.541   90 

39,584  46 


Montana-Bingham  Consolidated  Mining  Co. 

A  report  of  "i"  rs  ■  Bingham  Consolidated 

ttes  that  a  ,1. -licit  of  (50,805.68  was 

incurred,  as  the  followini  ind   profit   and  loss  sum- 
mary shows: 

I 

$140,188  82 
$84,447.51 
ml  and  admialstn  13,718  14  98,165.65 

Profil   -  $42.023. 17 

Other  inc  1,533.76 

$43,556.93 
|i  ]  !  67,926.83 

$24,369  90 
uses  charged  off        $24,776,56 
[.plioableto  I920operati<>ns 1,659  07  26.435.63 

Net  deficit  for  the  period $50,805  53 

Balance  sheet  Dec.  31,  1921,  shows  current  assets,  $37,- 
396.91;  current  liabilities  of  $7,318.50,  and  surplus  account 
of  $759,490.83. 

Production  in  1921  amounted  to  23,146.6  dry  tons,  of 
gross  value,  $192,027.58,  smelter  returns  being  $140,188.82. 

Metal  contents  were  1,354.9  oz.  gold,  42,869  oz.  silver, 
1,581,857  lb.  copper,  and  21,402  lb.  lead. 


$31,568,859.61 


Chief  Consolidated  Mining  Co. 

A  report  of  operations  of  the  Chief  Consolidated  Mining 
Co.  for  1921  states  that  conditions  as  to  the  mine  and  the 
general  work  of  the  company  have  continued  to  be  extremely 
satisfactory-  Much  progress  has  been  made  in  securing 
additional  property  on  reasonable  terms,  and  the  acquisition 
of  the  Grand  Central  mine  "is  bound  to  prove  a  profitable 
venture  ultimately,  though  it  may  be  necessary  to  spend 
considerable  of  its  earnings  in  its  further  development." 
Metal  contents  of  ore  mined  was:  gold,  4,353  oz.;  silver, 
3,262,241  oz.;  lead,  12,496,433  lb.,  and  copper,  11,563  lb. 
Average  gross  value  of  all  ores  was  $41.89;  smelting, 
freight,  and  sampling  amounted  to  $18.65  per  ton.  The  net 
profit  after  payment  of  all  charges  was  $336,998.27. 

On  Dec.  31,  1921,  current  assets  were  $280,624.87  and 
current  liabilities,  $193,319.65.  Surplus  on  Dec.  31,  1920,  was 
$1,641,710.30;  adding  profits  on  operation  of  $336,998.27, 
interest  on  investments,  $25,729.76,  and  subtracting  divi- 
dends of  $176,805.40,  leaves  surplus  on  Dec.  31,  1921,  of 
$1,827,632.93. 


Capital  stock 

St.  Joseph  Lead  Co.: 


LIABILITIES,  ST.  JOSEPH  LEAD  CO. 


Authorized — 2,000.000  shares  of  $  1 0  each;  issued  1.605.744 . 6  shares . 
i  held  in  treasury,  56,332  shares 


Subsidiary  companies,  minority  stock  held  by  public 

Funded  debt 

Mississippi  River  &  Bonne  Terre  Ry.,  first  mortgage  5  per  cent  bonds,  due  1931 . 
Less 

Held  in  sinking  fund 

Held  in  treasury 


Current  liabilities 

Deferred  credit  items 

Reserves 

Profit  on  lease  agreements 

Premium  on  bonds  to  be  purchased  for  sinking  fund -.-■••. 

Contingencies  (.includes  unused  portion  of  provision  for  Federal  taxes  in  prior  years'! . 

Surplus 

Balance.  March  1,  1913 

Less  amortization  distributions  therefrom 


$  2,500,000.00 


$       28.715.39 

23.126.32 

$   1,155.295.10 


Undistributed  profits  accumulated  March  I,  1913.  to  Dec.  31,  1920.  .  .  . 
Add 

Revaluation  of  ore  reserves  and  mineral  rights  due  to  diamond  drilling. 

Miscellaneous  surplus  adjustments  (netl 


Total 

Deduct 

Adjustments  of  city,  state  and  Federal  taxes  (net)    

Exploration  department  expenses  transferred  from 
account 


reserves  and  mineral  rights 


Net  income  for  the  year  ended  Dec.  31.  1 92 1 ,  after  providing  for  depreciation  of  plant  and 

equipment 

Less  provision  for  depletion  of  ore  reserves  and  mineral  rights 


73.211.14 
151,242  84 


$10,697,617.31 
3.513,122.03 


$13,986,285.36 


Total 

Less  dividends  paid  i 
Remainder 


$12,016,832.28       $12,418,167.28 
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Mining  Stocks 

Week  Ended  March  4,  1922 
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West  and  East 

THE  WEST  has  been  populated  from  the  East;  but 
there  is  no  doubt  that  the  amount  of  positive  energy 
is  greater  per  capita  the  further  west  you  go — that  is, 
after  you  have  passed  Omaha. 

The  Eastern  ports  are  the  great  gateways  of  im- 
migration. New  York  is  a  foreign  city,  an  unwieldy. 
indescribable,  undigested,  sheer  mass  of  mostly  motley 
European  or  near-European  arrivals.  Boston  is  dom- 
inated by  foreigners.  New  England  is  populated 
mainly  by  the  races  of  Southern  and  Central  Europe — 
the  lastest  comers  and  not  the  most  virile  type. 

In  the  process  of  filtration  from  the  East  coast  to 
the  West,  an  increase  of  individuality  has  resulted. 
The  men  of  the  West  are  more  intense,  more  spontaneous 
in  their  reactions. 

In  Congress,  in  the  Senate,  men  from  states  like 
Nevada  and  Oregon  are  commonly  factors  in  lawmaking 
out  of  proportion  to  the  population  which  they  represent. 

Take  the  mining  industries — take  the  mining  en- 
gineers, for  example.  The  prominent  mining  engineers 
of  the  West  will  work  enthusiastically  for  whatever 
will  benefit  their  industry.  In  the  East,  mining  en- 
gineers have  more  the  tendency  to  remain  apathetic  and 
indifferent  when  they  are  subordinate;  and  to  graduate 
into  superciliousness  and  snobbishness  as  they  attain 
what  seems  to  them  like  dizzy  heights  of  prominence. 

The  Pittman  Act  has  been  a  wonderful  thing  for  the 
mining  industry.  Its  drawing  up  and  introduction  was 
properly  entrusted  to  a  Nevada  Senator.  The  average 
Eastern  mining  engineer  at  his  meetings  proved  unen- 
lightened, suspicious,  even  superior  to  this  problem. 

There  was  a  McFadden  bill  proposed  some  time  ago. 
It  is  no  longer  advisable;  but  when  it  was  proposed  it 
was  a  good  measure.  The  West  was  alive  to  the  problem 
and  interested  in  it,  many  favorably;  the  Eastern 
engineers,  such  as  concentrate  in  New  York,  were 
amused  and  superior,  yet  without  more  than  a  suspicion 
of  comprehension. 

The  mining  engineer  in  the  East  starts  out  to  enlight- 
en the  world  about  economics,  the  elimination  of  waste 
m  industry.  The  economics  of  the  mining  industries? 
How  to  eliminate  waste  in  the  mining  industries?  Oh, 
Lord,  no.  The  ready-made  clothing  industry,  the  boot 
and  shoe  industry.  Why  is  it  that  there  is  such  timidity 
about  trying  to  improve  our  own  business,  take  an 
intelligent  interest  in  its  underlying  principles,  discuss 
it,  elevate  it,  make  it  more  efficient?  The  East  is  for 
a  Department  of  Public  Works  which  would  engulf  the 
mining  bureaus,  and  in  which  they  would  be  lost;  it  is 
not  interested  in  the  practical  problems  of  organization 
whereby  our  mining  bureaus  would  have  better  organ- 
ization and  co-operation  and  be  rounded  out  into  a  sub- 
department,  or  even  a  department.  One  would  gather 
that  such  homely  wisdom  was  something  that  concerned 
Eastern  engineers  not,  or  was  beneath  the  level  of  their 
eagle  gaze. 


Does  the  Institute  (if  Mining  and  Metallurgical  En- 
gineers  stand    for  a   progressivi 

industrial  side  of  mining?  It  is  not  very  noticeable. 
They  have  men  in  Washington — American  Engine. 
Council — to  do  their  thinking  for  them,  and  that  Council 
thinks  in  terms  of  engineering,  not  of  mining — and  at 
that,  with  no  clear  conception  of  what  engineering  is,  or 
what  they  should  do  about  it.  Is  the  Institute  for  or 
against  a  Department  of  Mines?  Bless  you,  it  doesn't 
know.  It  has  not  been  educated  that  far.  If  Hoover 
will  tell  them  what  he  thinks,  then  they  will  know. 
Otherwise,  they  rather  instinctively  feel  that  the  subject 
is  not  quite  in  good  taste.  One  has  a  certain  social 
standing,  you  know. 

Yes,  we  must  look  to  the  West  for  leaders  in  mining, 
at  least  out  of  all  proportion  to  the  number  of  mining 
engineers.  Out  of  the  West  came  Hoover.  Pittman, 
of  Nevada,  has  the  glory  of  the  preservation  of  the 
silver  industry;  Nicholson,  of  Colorado,  a  horny-handed, 
two-fisted  miner,  sees  the  necessity  for  a  better  repre- 
sentation of  mining  in  the  executive  department,  and 
is  working  for  it. 

If  we  are  obliged  to  sense  this  finally  as  we  do,  we 
must  also  realize  that  the  West  has  sensed  it  long  ago; 
and  the  loud  opposition  to  the  proposed  mining  law, 
which  arose  in  the  West,  represented  nothing  but  an 
opportunity  to  vocalize  the  fixed  and  underlying  distrust. 
The  Far  West  was  not  adequately  represented  in  the 
group  which  formulated  the  law;  hence  the  Far  West 
was  suspicious  and  quite  vociferous  in  its  suspicion. 

To  the  indifference  or  the  superciliousness  of  the 
Eastern  engineers  concerning  the  vital  questions  of  the 
mining  industries,  which  questions  absorb  the  attention 
of  the  West,  the  Western  mining  man  responds  with 
distrust  of  such  measures  as  the  East  does  condescend 
to  propose.'   Shall  we  not  get  together? 


Gold  and  Money 

WE  ARE  ACCUSTOMED  to  think  of  gold  as  the 
ultimate  in  money.  When  we  have  a  ten-dollar 
gold  piece  weighting  down  our  pocket  we  somehow  feel 
richer  than  when  a  Federal  Reserve  note  for  the  same 
amount  is  folded  in  our  wallet.  Suppose  a  contest  is 
announced:  do  we  ever  see  in  the  list  of  prizes.  "Ten 
Dollars  in  paper  money  will  be  paid  the  winner,"  or 
even  "A  Ten  Dollar  Bill  will  be  awarded"?  No;  it  is 
always  "Ten  Dollars  in  gold,"  in  this  country  at  least. 
There  seems  an  instinctive  prejudice  for  gold  as  against 
a  printed  piece  of  paper.  Still,  gold  as  a  medium  of 
currency  never  became  generally  popular  in  this  country 
except  in  the  West,  where,  before  the  Great  War,  there 
was  much  gold  in  free  circulation.  For  a  time  there- 
after there  was  none  to  be  had,  but  now  it  is  again 
freely  obtainable. 

Most  of  us  would  think  offhand  that  gold  would  be 
an  ideal  thing  to  carry  to  Europe  should  we  plan  a  trip 
to  that  continent ;  that  it  would  instantly  be  convertible 
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the  maximum  amount  of  paper  money  in  any  coun- 
try. This  is  not  so,  however,  and  travelers  are  often 
penalized  for  having  it  in  their  possession.  Most  Euro- 
pean countries  have  enacted  laws  restricting  the  export 
Id;  and  in  exchanging  it  for  paper  it  is  actually 
often  worthless  than  credit  instruments  payable  in  New 
or  •■paper."  This  is  because  of  the  greater  ease 
in  using  such  instruments  in  making  payments  of  trade 
balances  to  this  country.  However,  the  wisdom  of 
the  gold  standard  is  evident,  and  we  have  little  doubt 
of  its  continuance  so  far  as  is  p  ong  the  na- 

tions of  the  world.  We  believe  that  gold  producers  have 
little  reason  to  worry  over  any  possible  financial  cata- 
clysm that  would  make  their  product  worthless  except 
for  manufacturing  pun 

The  time  is  probably  not  far  distant  when  the  English 
paper  pound  will  again  be  exchangeable  for  its  old-time 
gold  equivalent,  and  other  countries  will  slowly  follow. 
We  do  not  mean  that  the  currency  of  every  country  will 
go  back  to  its  former  value.  The  German  mark,  now 
worth  about  one-half  a  cent,  is  never  likely  to  be 
exchangeable  for  23.82c.  worth  of  gold  as  it  was  before 
the  Great  War.  Some  adjustment  is  likely  to  be  made, 
and  a  new  mark,  or  a  coin  of  some  other  name,  will  be 
originated,  which  will  have  a  definite  gold  value. 


We  bespeak  earnest  thought  upon  this  question  and 
greater  responsiveness  on  the  part  of  those  who  have 
the  responsibility  of  apportioning  the  compensation  of 
the  technical  graduate. 


Treatment  of  the  Technical  Man 
By  the  Corporation 

WE  WONDER  whether  mining  and  other  industrial 
companies  are  really  appreciative  of  the  wealth  of 
human  power  that  is  turned  out  from  our  technical 
schools  and  placed  in  their  hands.  Have  they  ever  con- 
sidered the  outcome  were  this  flow  to  be  turned  to  other 
channels?  Are  they  sufficiently  appreciative  to  reason- 
ably reward  these  men?  The  cost  of  a  technical  educa- 
tion is  roughly  $8,000,  of  which  $4,000  may  be  the 
approximate  direct  money  outgo  and  $4,000  the  valua- 
tion of  four  years  of  suspended  earning  power.  This 
investment  is  placed  at  the  service  of  industry.  Along 
with  it  goes  a  huge  investment  in  schools  and  colleges 
and  money  outgo  in  excess  of  the  student's  input. 
Without  more  than  nominal  effort  upon  the  part  of 
industry  these  resources  and  the  individual's  investment 
have  been  secured. 

Omitting  the  instances  of  spectacular  remuneration 
and  the  remuneration  of  the  consulting  specialists,  the 
question  may  well  be  raised  as  to  the  average  compensa- 
tion of  the  technical  graduate.  Does  he  really  get  out 
of  industry  a  compensation  commensurate  with  his 
input  ?  We  do  not  think  that  he  does.  We  believe  that 
industry  has  absorbed  the  technical  graduate  without 
due  consideration  to  the  individual's  self-sacrifice.  It 
has  been  able  to  do  this  principally  because  of  the 
numbers  of  young  men  who  have  been  attracted  to  tech- 
nology. Whether  this  flow  will  continue  is  an  important 
question  that  mining  and  other  industries  may  well 
consider. 

Industry  has  now  no  substitute  for  the  technical 
graduate.  Theif  is  danger  that  unless  he  is  accorded  a 
more  cordial  welcome  in  the  form  of  adequate  compensa- 
tion, he  will  turn  to  newer  fields  and  other  forms  of 
activity  than  the  ones  dictated  by  fashion  and  conven- 
tion. The  mining  industry  is  at  greater  fault  than 
others,  and  perhaps  may  feel  the  pinch  soonest. 

The  present  depression  has  its  byproduct  of  individual 
questioning  influenced  by  the  experiences  of  men  who 
have  had  to  change  their  chosen  field  fundamentally. 


Mining  Education 

THE  POLICY  and  course  of  study  at  mining  schools 
are  receiving  nowadays  a  great  deal  of  thought,  as 
are,  indeed,  those  of  schools  and  especially  of  colleges 
and  universities  in  general.  The  whole  higher  system 
of  education  is  under  fire.  Is  a  college  education — a 
general  education — a  help  or  a  hindrance?  Does  it 
make  more  men  than  it  cripples?  Does  it  spoil  many 
good  artisans  to  make  dependent  and  regretful  pseudo- 
gentility;  or  art  these  noted  cases  exceptions,  which  are 
insignificant  beside  the  men  who  have  been  raised  by 
their  college  training  to  a  higher  degree  of  efficiency? 
We  shall  find  such  men  as  Ford  and  Edison  and  many 
others  questioning  the  latter  natural  assumption;  and 
there  is,  at  any  rate,  enough  of  truth  in  their  cynicism, 
and  examples  enough  to  support  it,  so  that  the  appli- 
cability and  efficiency  of  education  should  be  honestly 
and  frankly  scrutinized  and  criticized.  The  colleges  are 
the  great  examiners — they  distinguish  and  classify  men 
according  to  their  academic  standards,  with  calm  and 
superior  assurance  of  their  divine  right  as  judges.  Let 
them  without  indignation  and  philosophically  bear  the 
reversed  role,  and  submit  to  a  rigid  examination  at  the 
hands  of  the  thinking  public. 

The  faculties  of  the  colleges — or  at  least  the  most  valu- 
able part  of  these  faculties — are,  indeed,  among  those 
who  are  most  perplexed  and  inquiring;  and  our  mining 
schools  are  no  exceptions.  It  is  for  this  reason  that  the 
reports  of  the  committees  and  the  discussions  of  the 
meetings  of  the  Mining  and  Metallurgical  Society  of 
America  have  aroused  such  interest  in  the  mining 
schools  themselves;  and  that  the  series  of  critical 
articles  on  the  various  schools  of  mines  which  we  are 
publishing  in  Engineering  and  Mining  Journal  are  re- 
ceiving such  close  attention.  These  articles  are  being 
written  by  an  experienced,  thoughtful,  and  unprejudiced 
writer;  nevertheless,  we  get  farthest  and  most  safely 
from  the  exchange  of  many  views,  and  we  invite  dis- 
cussion from  engineers  and  from  the  mining  schools 
themselves.  Part  of  the  Journal — that  succeeding  the 
editorials — is  devoted  to  an  open  forum,  in  which  every 
thoughtful  man  may  have  his  say,  addressing  the  min- 
ing public. 

The  Webster  Process 

THE  ANNOUNCEMENT  of  the  termination  of  the 
patent  proceedings  of  the  Webster  process  now  re- 
leases this  method  to  commercial  exploitation.  On  p.  376 
of  the  issue  of  March  4  the  details  of  the  operation  of 
the  process  are  given.  It  is  applicable  to  oxidized 
copper  ores  and  mixed  oxidized  and  sulphide  ores 
associated  with  gangue  material  insoluble  in  acid 
solvents.  Gold  and  silver  in  the  ore  will  be  recovered 
with  the  copper.  The  process  consists  of,  first,  fine 
comminution  of  the  ore;  second,  treatment  with  an  acid 
solvent;  third,  precipitation  of  the  dissolved  copper  by 
finely  divided  iron;  fourth,  recovery  of  the  precipitated 
copper  by  flotation  and  tabling,  the  operations  noted  to 
be  continuous.  Preliminary  work  warrants  the  belief 
that  the  process  will  become  a  commercial  success. 

Oxidized  copper  ores  have  long  represented  an  im- 
portant metallurgical  problem,  particularly  when  they 
also   contain   gold   and    silver.      Apparently,    the    most 
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acceptable  method  for  their  treatmenl  has  been  the 
leaching  of  the  ore  in  vats  or  heaps  with  sulphuric-acid 

solutions  and  the  precipitation  of  the  pregnant  solutions 
by  scrap  iron  or  by  electrolysis,  as  at  Ajo.    This  pro 
has  been  a  metallurgical  success  as  applied  to  those  ores 

which  contain  no  precious  metals  and  in  which  the 
gangue  is  insoluble  in  sulphuric  acid.  Its  limitations 
have  been  prescribed  by  the  cost  of  acid,  iron,  power 
for  precipitation  and  the  degree  of  crushing  necessary 
to  liberate  the  copper  minerals  (though  only  slightly 
by  the  latter).  Similar  limitations  will  apply  to  the  new 
process,  with  the  additional  element  of  cost  in  the 
application  of  flotation.  This,  however,  is  a  nominal 
expense. 

It  is  probable  that  in  an  endeavor  to  make  the  process 
a  continuous  one,  it  will  be  necessary  to  crush  finer 
than  for  leaching.  Some  form  of  agitation  vat  will  be 
ssary  for  solution  and  precipitation.  If  wet  crush- 
ing is  used,  dewatering  before  applying  the  acid  will 
be  necessary,  and  after  flotation  the  excess  acid  will 
entail  more  or  less  complicated  steps  for  its  recovery. 
The  process  will  likely  consist  of  dewatering  after 
crushing,  the  addition  of  acid  solvents,  precipitation  of 
copper  in  the  pulp  and  its  recovery  by  flotation,  removal 
of  excess  acid  solutions  by  dewatering  appliances,  and, 
finally,  filtration  of  the  concentrates  in  acid-proof 
filters.  The  equipment  will  closely  parallel  that  used 
in  the  cyanide  process. 

In  applying  the  method  to  mixed  oxidized  and  sul- 
phide ores,  the  solution  and  precipitation  steps  can  be 
introduced  in  the  mill  circuit  before  flotation  treatment 
or  may  be  applied  to  the  tailing  residue  after  it  has 
been  dewatered.  Probably  in  existing  mill  arrange- 
ments the  latter  plan  will  be  used. 

The  process  as  a  whole,  in  our  opinion,  will  find 
definite  applications  where  the  cost  of  acid  solvents 
and  finely  divided  iron  is  not  prohibitive.  Somewhat 
over  one  pound  of  iron  and  two  pounds  of  sulphuric 
acid  will  be  necessary  for  each  pound  of  copper  pre- 
cipitated. The  iron  needed  will  probably  be  obtained 
by  the  local  reduction  of  roasted  iron  sulphide  concen- 
trate or  of  finely  ground  magnetite.  Any  copper  or 
precious  metals  contained  in  this  material  will  be  recov- 
ered in  part  along  with  the  valuable  metals  in  the  ore. 
The  concentrate  obtained  will  be  higher  in  grade  than 
sulphide  concentrate  and  will  contain  a  percentage  of 
the  gold  and  silver  present   in  the  ore. 


Safety  First 

IT  RAINS  at  times  in  California.  Of  late,  Californians 
have  had  a  surplus  of  the  waters  of  the  skies, 
and  even  a  little  of  the  real  chill  of  winter  has 
descended  from  the  high  reaches  of  the  blue  and  has 
graced  Tamalpais  and  the  Berkeley  Hills  with  a  man- 
tilla of  lacy  white  of  a  kind  all  too  familiar  to  us  in 
New  York.  Nevertheless,  it  is  true  that  the  sun 
does  shine  in  California  at  intervals  and  that  the 
glistening  raindrops  shimmying  upon  the  evergreens 
bring  a  message  of  cheer  and  foretell  the  golden  brown 
of  the  hills  in  the  summer  and  the  sweet  perfume  and 
acres  of  color  in  the  spring.  We  delight  to  think  of 
this  in  our  dreams  as  some  of  us  work  at  our  steel  desks 
upon  a  rubber-tired  floor,  over  the  clack  of  the  linotypes 
and  the  undulating  vibrations  of  the  flat-bed  presses 
beneath.  In  the  midst  of  these  cheerful  dreams,  inter- 
larded with  the  humdrum  of  everyday  materialism,  we 
received  a  bit  of  manuscript,  humbly  knocking  at  our 


doors  anil  asking  to  b(  lead- 

ers.     It    is   entitled   "California's    Industrial    Dead."      It 
emanates   from  the  California  Industrial   A<<- i>l.n ! 
mission.     Like  a  carrion  crow  upon  the  fence,  tin 
of  safety  propaganda  tells  us  that 

"There  are  reported  in  the  files  of  the  Industrial  Accident 
mission   exactly   4,391    fatalitii 
1914-1920,   inclusive.     The   same    ratio   for   the    remaining 

three   years    (of   the   decade)    gives  G,000  deaths  as   B 
servative  estimate.     It  would  take  a  strip  of  land  '■',.  1 1   mile- 
in  length  to  bury  this  army  of  dead,  allowing  three  feet  for 
rave. 

"The  commission  has  compiled  some  int. 
tii hi  about  the  group  of  6,000  dead.    The  averagi 
37.8  years,  and  the  life  expectancy  based  on  1 1 
us,  thus  giving  a  total  loss  of  178.4LM 
the  6,000.     The  average  wage  was  $23.69  a  week,  and  the 
total  wage  loss,  figured  in  possible  future  earnings,  amounts 
to  $22,000,000. 

"The  dependents  of  the  industrially  killed  numbered 
7,696  as  the  result  of  3,555  deaths.  The  total  dependents 
were  2,502  widows,  3,665  children,  and  374  under  the  head- 
ing of  'all  others.'  The  number  of  partial  dependents  was 
1,155.  The  number  killed  leaving  no  or  unknown  dependents 
was  2,445.  The  average  age  of  the  widows  was  38.2 
and  the  average  age  of  the  children  8.6  years." 

This  is  a  grewsome  story  to  put  over  the  gospel  of 
"Safety  First,"  but  maybe  it  is  needed.  At  any  rate 
the  commission  thinks  that  it  is.  Perhaps  if  its  • 
ticians  had  paralleled  it  with  the  list  of  fatalities  and 
injured  resulting  from  automobile  accidents,  a  still 
more  grewsome  and  oppressive  picture  could  have  been 
drawn. 

Looking,  however,  at  the  table  of  statistics  presented, 
we  find  that  there  were  only  592  industrial  fatalities  in 
1920,  in  a  population  of  3,427.536,  and  that  there  has 
been  a  perceptible  diminution  in  the  ratio.  We  are 
sanguine  of  a  still  further  decrease  not  only  in  Cali- 
fornia but  also  in  other  states.  Insistent  application  of 
safe  practices  and  persistent  work  on  the  part  of  inspec- 
tors will  wear  down  this  ratio  to  a  minimum. 

We  are  not  going  to  publish  this  manuscript,  for  we 
do  not  believe  in  taking  all  of  the  joy  out  of  life. 
Rather  do  we  believe  that  a  little  of  the  joy,  a  beam  of 
cheer,  a  bit  of  humor  along  with  the  pathos  and  gloom, 
if  they  be  necessary,  would  have  won  us  over,  and  we 
would  have  been  glad  to  have  given  our  precious  space 
to  it.  Just  a  little  of  that  exuberant  spirit,  that  scintil- 
lating optimism,  that  makes  the  desert  bloom  and  brings 
the  "white  blood  of  the  mountains"  out  upon  the  plains 
of  the  San  Joaquin  and  the  "white  coal"  to  the  cities, 
will,  in  our  judgment,  help  to  reduce  this  troublesome 
fatality  ratio. 

We  ask  the  commission,  now  that  the  facts  have  been 
spread  before  us,  what  that  body,  whose  members  are 
the  trustees  of  "Safety  First"  in  California,  is  going  to 
do  about  it.  We  don't  want  the  members  of  the  com- 
mission to  tell  us,  however,  but  we  do  want  them  to  jump 
into  the  game  with  all  of  the  cheerful  optimism  that 
Californians  exude,  and  do  it. 


Professor  Kemp,  We  Knew  Better 
Owing  to  an  error  which  appeared  in  Engineering  and 
Mining  Journal  of  March  4th,  in  the  biographical  sketch 
of  Prof.  James  F.  Kemp,  he  was  stated  to  have  been 
past  president  of  the  American  Institute  of  Mechanical 
Engineering,  but,  as  all  his  friends  and  acquaintances 
know,  the  association  mentioned  should  have  been  the 
American  Institute  of  Mining  Engineers. 
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What  Others  Think 


The  Proposed  New  Mining  Law 

I  have  not  been  able  to  follow  the  discussion  relative 

to  the  proposed  new  mining  law,  on  account  of  fre- 
quently missing  the  regular  mail  service,  but  it  would 
.r  that  nuieh  of  it  had  fail.nl  to  consider  the  more 
salient  features. 

We  aiv  not  doing  business  on  the  actual  mining  code 
but  on  a  code  of  decisions.  The  apex  law  went  from 
Germany  to  Spain,  from  Spain  to  Mexico,  and  from 
Mexico  to  the  United  States.  It  has  been  set  aside  in 
certain  districts  by  the  Federal  courts.  Should  we 
have  a  new  code,  years  of  litigation  would  be  required 
to  develop  a  new  set  of  decisions;  until  then  we  would 
not  know,  as  the  Cornish  say,  "where  we  are  to."  It  is 
possible  that  the  lx>st  thing  to  do  would  l>e  to  abolish 
the  lode  claim  and  use  the  placer  law.  which  has  been 
threshed  through  the  courts  for  some  time. 

Nature  has  not  much  use  for  mathematics.  No  law 
can  be  written  to  fit  all  contingencies.  Undoubtedly, 
the  law  of  the  apex  should  be  superseded  by  one  of 
vertical  lines.  Some  notable  instances  have  occurred 
where  a  dipping  orebody  when  it  neared  the  vertical 
property  line  on  the  hanging  side  turned  and  went  back. 

A  land  company  in  Michigan  once  hired  some  of  the 
best  geological  talent  in  the  country  to  select  "swamp 
lands."  They  selected  all  of  the  alternate  sections 
along  a  certain  range,  being  restricted  by  the  terms  of 
the  grant  to  odd  sections.  These  were  colored  red  on 
the  maps.  When  the  orebodies  were  developed  they 
twisted  around  through  that  checkerboard  system  so  as 
to  avoid  the  red  sections  and  made  some  famous  mines 
in  the  white.  Such  examples  are  simply  interesting 
exceptions. 

There  will  probably  be  a  few  more  "grass-root"  mines 
found  in  the  United  States,  and  only  a  few,  for  most  of 
them  were  discovered  years  ago.  The  prospector  has 
gone  like  the  game  that  he  largely  depended  upon  for 
food.  New  mines  will  come  trenching  along  vein  out- 
crops to  find  ore  chutes  upon  which  to  sink,  drilling  or 
sinking  through  oxidized  zones,  through  soil,  and 
through  superimposed  later  strata  (caps). 

There  is  little  prospecting  done  now.  Venturesome 
corporations  and  exploring  companies  buy  developed 
mines  after  spending  thousands  of  dollars  in  scouring 
the  country  for  something  cheaper.  Some  companies 
have  card  catalogs  of  the  know™  mines  and  prospects 
in  the  United  States.  There  is  plenty  of  venture  money 
judging  from  the  "get-rich-quick"  failures  that  the 
newspapers  make  much  of  from  time  to  time.  What  is 
most  need-d  is  a  Federal  incorporation  law  that  will 
send  the  greater  proportion  of  the  money  into  the  pro- 
posed enterprise,  leaving  a  reasonable  amount  only  for 
promotion.  The  oil  people  are  now  feeling  the  retarda- 
tion in  development  due  to  the  many  stock  swindles, 
ast  mining  boom  nearly  killed  this  department  of 
tuning  business  except  for  the  well-established 
nies. 

When  Cripple  Creek  opened  it  was  fairly  common 
practice  to  obtain  a  small  fraction  of  a  claim,  well 
located,  and  an  acreage  outside  of  the  district;  then  to 

advertise  "our claim  adjoins  the  famous mine. 

We  have  acres,"  and  so  on.     The  same   practice 


went  to  Goldfield,  Nev.  There  was  an  instance  of  a 
Maine  corporation,  a  fraction  in  Goldfield,  an  acreage- 
outside  of  the  known  district,  an  office  in  Denver,  and 
fifty-seven  girls  answering  letters  and  posting  litera- 
ture. No  wonder  the  business  slumped  and  with  it 
legitimate  mining.  A  large  part  of  the  public  look  upon 
mining  men  as  swindlers.  The  postal  laws  are  a  help, 
but  it  is  hardly  the  function  of  the  Post  Office  Depart- 
ment to  look  after  mine  promotions. 

A  large  proportion  of  the  mining  claims  held  now  are 
held  for  speculation;  some  one  locates  the  geology  and 
waits  for  a  miner  or  mine  operator  to  reimburse  him 
for  being  there  first.  To  drive  a  bargain  with  these- 
people  is  nearly  a  hopeless  task.  Few  are  willing  to  de- 
velop a  claim  when  they  must  previously  pay  for  the 
privilege.  When  the  carnotite  fields  were  opened,  and 
it  was  evident  that  the  ore  was  to  be  found  in  a  certain 
sandstone  stratum  scarcely  over  two  hundred  feet  thick, 
the  cowboys  soon  learned  a  little  geology  and,  knowing 
the  country  well,  kept  it  located  ahead  of  the  miners. 

The  assessment  law  is  the  source  of  much  evil;  its 
temporary  suspension  has  worked  to  the  advantage  of 
the  speculator.  Had  some  work  been  done  some  ore' 
might  have  been  discovered.  It  is  rare  that  $100  is 
spent  in  the  bona-fide  development  of  a  claim.  The 
various  states  require  for  the  initial  year  that  a  fixed 
number  of  cubic  feet  be  removed,  and  many  men  assume 
this  also  to  be  the  Federal  requirement.  A  10-ft.  hole 
is  sunk  in  a  soft  place,  regardless  of  whether  it  is 
advantageous  to  the  claim  or  not ;  the  law  is  supposed  to 
be  complied  with.  The  more  common  practice  is  to  con- 
tract the  assessment  done  on  a  group  of  claims  for  a 
fixed  sum,  the  contractor  filing  the  affidavit  of  labor  to 
the  effect  that  he  has  done  $100  worth  of  work  on  each 
claim.  The  common  price  is  $35  per  claim;  often  it  is 
as  low  as  $25. 

In  Montana  a  Federal  judge  rendered  a  decision  that 
caused  the  people  in  his  district  to  play  safe  and  spend 
a  little  more  than  $100  in  each  claim.  The  Government 
needs  the  money,  and  $100  per  year,  if  the  claim  is  any 
good,  is  not  a  severe  tax.  The  practice,  which  is  general, 
of  doing  title  work  regardless  of  its  benefit  to  the 
property,  is  a  sheer  waste  and  in  the  aggregate  amounts 
to  a  large  sum  of  money.  The  Mexican  system  is  satis- 
factory ;  in  fact,  the  whole  code  is  much  better  than 
that  of  the  United  States.  We  still  have  the  one  that 
Mexico  abandoned  about  thirty  years  ago.  The  largest 
and  best  mine  in  Chihuahua  went  caduca  (expired) 
because  the  owners  did  not  wish  either  to  pay'  taxes  or 
develop  the  property.  The  best  mine  in  Sonora  was 
given  to  the  watchman  because  he,  and  not  the  American 
owning  company,  was  willing  to  pay  the  taxes  and  to 
search  for  some  ore.  The  tax  is  a  stimulant  to  an  owner 
to  make  the  ground  productive. 

The  assessment  law  belongs  to  a  considerable  class  of 
land  laws  that  might  be  called  laws  to  encourage 
perjury.  It  would  be  interesting  to  know  how  many 
iron  mines  are  on  land  the  title  to  which  was  obtained 
under  the  agricultural  homestead  law.  The  Duluth  story 
apropos  of  this  is  worth  repeating.  A  homesteader 
acquiring  title  to  an  iron  mine  on  the  Mesabi  swore 
at  the  land  office  that  he  had  built  a  house  of  the 
required  dimensions,  with  a  door,  the  right  number  of 
windows,  and  other  stipulations,  and  had  sowed  two 
acres  of  land  in  turnip  seed,  the  hardiest  and  lightest  of 
all  seed  to  pack,  for  there  were  no  wagon  roads.  The 
clerk  demurred,  saying  that  it  was  during  the  month  of 
March,  there  was  two  feet  of  snow  on  the  ground,  and 
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the  thermometer  was  below  zero.  The  homesteader 
called  his  attention  to  the  fact  thai  there  was  nothing 
in  the  land  office  rulings  as  to  when  the  seed  was  to  be 
sown.  The  same  thing  was  true  of  timber  claims  and 
also  the  deserl  land  claims  located  actually  for  oil. 

The  land  laws  have  grown  more  strict  of  lati 
and  it  is  time  that  the  mining  laws  should  too.     Inci- 
dentally,   it    might    be    interesting    to    know    how 
Mexicans  switched  from  the  apex  law  to  thai  of  vertical 
lines.    They  lefl  no  dipping  claims  located  under  the  old 
law.    Our  neighbors  to  the  south  do  some  things  bi 
than  we  do.  H.  H.  Taft. 

El  Paso.  Tex. 


Although  expressions  of  opinion  may  be  late  regard- 
ing the  proposed  amendment  to  the  mining-  laws  extend- 
ing quartz  locations  to  1,500  ft.  square,  with  no 
lateral  lights,  I  would  like  to  say  that  I  regard  the 
suggested  change  as  getting  away  from  nature,  even 
assuming  that  the  location  accords  with  the  evident 
trend  of  the  vein.  In  a  well-mineralized  locality,  as  you 
are  aware,  it  frequently  happens  that  a  vein  or  veins  of 
more  value  than  the  original  discovery  are  found  near 
the  side  lines,  dipping  off  and  therefore  lost  to  the  dis- 
coverer unless  protected  by  an  additional  location.  With 
a  claim  having  750  ft.  each  side  of  the  vein  the  ore 
of  the  location  vein  might  dip  beyond  the  side  lines  as 
in  the  occurrences  at  a  number  of  Sudbury's  famed 
nickel  mines.  Of  course,  our  Canadian  neighbors  play- 
safe  and  secure  an  additional  lateral  extension,  and  the 
government  is  fair  enough  to  protect  original  rights 
in  granting  possible  conflicting  concessions.  We  have 
no  such  benign  rule  as  this,  and,  to  our  discredit,  no 
department  or  commission  to  enforce  a  rule  of  that 
■character.  But  the  whole  question  of  mere  "dimension," 
as  applied  to  the  mineral  fields  of  the  United  States,  is 
aside  from  the  mark,  vain,  and  inconsequential  in  com- 
parison with  the  real  issue. 

Instead  of  1,500  ft.  square  (about  fifty-two  acres) 
why  not  a  mile  square  (640  acres),  at  a  mere  nominal 
price  for  patent,  providing  that  development  work  is 
carried  on  for  five  or  ten  years  and  a  commercial  ore- 
body  can  be  shown?  It  might  not  be  a  good  policy,  but 
it  would  at  least  be  a  consistent  policy. 

Are  mining  people  in  general  aware  that  homestead 
grazing  entries  in  mile-square  and  equivalent  zigzag 
locations  are  being  made  by  the  thousands  on  some  of 
the  most  valuable  mineral  lands  of  the  West  right  to  the' 
very  mountain  tops?  A  vast  mineral  domain  of 
unlimited  potential  value  is  simply  gobbled  up  by 
"wise"  homesteaders  in  640-acre  tracts,  and  patents  are 
issued  within  three  years  from  date  of  entry  but  at  no 
cost  to  the  entrymen  aside  from  the  mere  filing  fees, 
except  the  comparatively  trifling  cost  of  a  habitable 
cabin  and  wire  fencing  to  inclose  the  domain  claimed. 

Consider  the  great  public  mineral  domain  inclosed  in 
a  barbed  five-wire  fence  and  forever  withdrawn  and 
lost  to  the  Government  by  act  of  Congress  (stock-raising 
homesteads)  Dee.  29,  1916!  Very  true,  this  deceptive 
act  pretends  to  reserve  the  mineral  on  such  grazing 
entries  to  the  Government,  and  has  a  provision  to  that 
effect  in  the  patent,  but,  whether  overtly  or  through 
bucolic  indifference,  it  is  only  pretense,  as  the  expe- 
rienced know  full  well.  When  a  homesteader  builds  a 
barbed-wire  fence  around  his  mineral  reserve,  how.  let 
me  ask,  is  a  prospector  or  mining  man  going  to 
"inspect"  for  mineral,  to  say  nothing  of  digging  with- 
out being,  promptly  placed  under  arrest  for  trespassing 


inside  an  inclosni e "     Th,    following  paragraph);  outlim 
t In-  manner  in  which  it  works : 

Th(     mie  act  that  gave  awaj  tin   mineral  fields  of  the 
West  specifies  that  the  intending  prospector  for  m 
may   enter   a    stoi  ' 

up  an  available  $1,000  bond,   "commen  ial   bond," 
ferred,  to  cover  any  damage   (real  or  imaginary)   that 

the  home, leader  maj    feel   inclined   to   d( 

thai   the  prospector  formally  and  at   greal    lengtl 

certain  petitions  and  observes  certain  I;, 
formalities  that  with  competenl  legal  advice  may  easily 
reach  $1,000  in  addition  to  the  expense  of  the  bond 
itself.  In  the  meantime,  the  homesteader,  being  fully 
advised,  may  do  a  little  prospecting  on  hi  own  account 
and  block  out  the  intending  prospector  altogether.  The 
only  other  alternative  is  to  "buy  in"  with  the  home- 
steader and  give  him,  absolutely  i  •,  an  equal 
share  in  all  mineral  discovered.  That's  how!  The 
lonely  homesteader  (?)  is  hardly  to  blame  for  taking 
everything  in  sight  when  Congress  has  given  it  to  him 
simply  for  fencing  up,  and  has  pointed  out  just  wh. 
do  to  bring  the  prospector  to  terms. 

The  Canadian  licensing  system  for  prospectors,  with 
its  comparatively  trivial  fees,  has  been  severely  criti- 
cised, but  it  will  be  seen  that  a  general  license  from  the 
twenty  thousand  or  more  present  and  intending  home- 
steaders on  mineral  land  may  easily  reach  a  fabulous 
sum.  In  the  various  cities,  large  and  small,  adjacent  to 
the  mineral  fields,  including  such  important  cities  as 
Denver,  Salt  Lake,  El  Paso,  San  Francisco,  Butte,  and 
Spokane,  there  is  a  more  or  less  active,  red-blooded  con- 
tingent of  fully  a  quarter  of  a  million  of  seasoned  pros- 
pectors, not  sissy-boys,  ready  for  the  field  when  the  call 
comes.  A  license  from  the  homesteader  to  each  of  these 
individuals  to  inspect  a  single  homestead  entry  would 
involve  a  probable  outright  cost  of  $350,000,000,  with 
nearly  as  much  more  to  be  put  up  as  bonds  for  "con- 
structive" damages.  A  general  license  or  permit  to  the 
entire  prospective  contingent  from  the  "lonely"  home- 
steader would  likely  reach  six  trillion  dollars  in  initial 
expense  money,  and  an  additional  five  trillions  in  com- 
mercial bonds  subject  to  forfeiture,  making  the  rather 
neat  sum,  all  told,  of  eleven  trillion  dollars — many  times 
the  cash  valuation  of  the  entire  civilized  world.  And 
that  is  the  terms  of  the  "reservation."  Class  legisla- 
tion? Well,  I  guess.  Unconstitutional?  No  doubt;  but 
it's  the  law  and  seems  to  be  going  through.  If  it  stands, 
mining  is  suppressed  and  the  flag  is  imperiled. 

The  situation  is  simply  this:  The  Government  by 
its  representatives  in  Congress  made  an  outright 
present  of  its  vast  mineral  domains  to  stock  raisers 
on  the  sole  condition  that  they  inclose  it  with  barbed 
wire,  yet  pretending  to  reserve  the  mineral  to  the 
Government.  Then  the  prospector,  being  perforce  the 
sole  and  only  representative  of  the  Government,  is 
forever  debarred  from  entrance  on  its  mineral  domain 
by  terms  that  cannot  possibly  be  complied  with.  The 
great  mineral  domain  has  therefore  been  definitely  leg- 
islated beyond  the  jurisdiction  of  the  United  States, 
where  it  is  wholly  inaccessible  and  might  as  well  be  in 
Darkest  Africa  or  the  interior  of  far-off  Thibet.  The 
knife  of  the  "invader"  is  at  the  throat  of  the  whole 
future  of  mining,  as  relates  to  any  new  discovery.  The 
sole  condition  of  his  entry  is  that  he  "entrench"  behind 
barbed  wire  and  stand  pat  on  his  rights  as  made  and 
provided.  And  the  lamentable  fact  is  in  evidence  that 
his  entrance  was  by  way  of  Washington,  D.  C. 
Baker,  Ore.  M.  L.  Keizur. 


- 


ENGINEERIN  G      \  N  D      M  INING     .1  0  r  K  N  A  L 


l  ol.   L13,  .V- 


Central  Idaho— A  Rugged  Mining  Region 

Country  Well  Mineralized  but  Little  Developed  Many  Deep  Gorges 
And  Lack  of  Roads  Make  Travel  Arduous  Erosion  Proceeding 
Rapidly     Rock  Falls  and  Landslides  Common — Water  Power  Wasted 

By  George  J.  Bancroft 

VVrittei  ■  ring  and  Mining  Journal 


CENTRAL  IDAHO  is  probably  less  developed  and 
open  to  exploration  and  travel  than  any  other 
part  of  the  United  States  except  Alaska.  Two 
tracts  of  ground  in  the  West  have  no  railroads, 
but  these  regions  have  wagon  roads.  Central  Idaho 
has  little  but  trails,  and  poor  trails  at  that.  The  dis- 
trict is  interesting  in  several  respects.  It  is  a  rough 
country:  it  has  wonderful  undeveloped  water  powers; 
it  has  considerable  undeveloped  mineral  resources,  and 
the  geology  is  worth  investigation  and  study  because 
of  the  fact  that  it  contains  the  great  Idaho  batholith 
of  granite. 

By  far  the  most  impressive  topographical  feature  of 
central  Idaho  is  the  great  canyon  of  the  Salmon.     For 
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260  miles,  between  walls  which  rise  4,000  to  6,000  ft. 
abo%Te  the  water,  this  majestic  river  rolls  toward  the 
sea.  At  places  there  are  precipitous  cliffs,  but  for  the 
most  part  the  slopes  are  clad  with  coniferous  trees  that 
lend  a  softness  to  the  landscape  which  is  often  lacking 
in  most  of  our  Western  scenery.  The  more  one  sees  of 
this  great  chasm,  the  more  impressive  it  becomes. 
■d  for  the  first  time  on  a  clear  day,  it  may  be  dis- 
appointing, but  as  one  sees  it  clad  in  the  snow  of  winter, 
and  in  the  verdure  of  summer,  in  light  and  in  shade, 
in  moonlight  and  in  daylight,  in  fog  and  in  smoke,  it 
becomes  more  and  more  awe  inspiring.  I  think  it  is 
most  impressive  when  small  fog  clouds  lend  a  perspec- 


tive to  the  scene  and  force  home  the  immensity  of  the 
great  abyss.  These  clouds,  drifting  up  to  the  side 
canyons,  bring  out  ramifications  of  the  panorama  which 
otherwise  are  obscured  by  the  haze  of  the  distance. 

The  Salmon  has  a  swift  but  fairly  deep  current.  It 
is  now  used  for  boating  down  stream.  No  one  has  yet 
successfully  ascended  the  river  in  a  power  boat,  but 
it  is  possible  that  it  may  be  practicable  with  modern 
boats. 

Salmon  City,  near  the  eastern  border  of  the  state,  is 
a  pleasing  little  town  on  a  railway  which  branches  off 
the  Oregon  Short  Line  at  Armstead.  Measuring  down 
the  river  to  Lewiston,  near  the  western  border  of  the 
state,  the  distance  is  305  miles.  Between  Salmon  City 
and  Lewiston  there  is  a  wilderness — and  nothing  else. 

A  man  named  Guleke  builds  barges  at  Salmon  and 
floats  down  the  river  to  Lewiston,  where  he  sells  his 
barge  for  old  lumber  and  goes  back  by  train  to  Salmon 
City.  He  takes  supplies  to  the  trappers  and  prospec- 
tors and  brings  pelts  and  "dust"  out.  It  is  a  wonderful 
boat  ride. 

Fish  and  Game  Plentiful 

The  country  abounds  in  fish  and  game.  In  the  bigger 
streams  the  fish  grow  to  great  size.  They  are  locally 
known  as  salmon  trout,  bull  trout,  and  dolly  vardens. 
There  is  also  the  Salmon  River  pike,  which  is  even 
a  gamer  fish  than  a  trout.  In  the  smaller  streams  one 
finds  the  ordinary  trout  in  great  numbers. 

As  for  game,  deer  and  grouse  are  the  most  plentiful. 
There  are  also  bear,  mountain  lions,  lynx,  wildcats, 
coons,  otter,  martin,  fishers,  elk,  mountain  sheep  and 
mountain  goats,  coyotes,  and  wolves. 

Gorges  Make  Country  Difficult  of  Access 

The  present  topography  of  the  country  containing  the 
Idaho  batholith  is  that  of  a  deeply  dissected  plateau. 
The  higher  summits  range  from  7,600  ft.  (Mount 
Marshall)  to  9,000  ft.  (Buffalo  Hump)  above  sea  level. 
Buffalo  Hump  is,  however,  like  a  shark's  fin  sticking 
out  of  a  plateau  which  is  about  8,000  ft.  high.  As 
one  stands  on  any  of  the  high  summits  and  gazes 
abroad,  the  country  appears  flat.  One  gets  no  idea  of 
the  deep  gorges  which  render  the  region  so  inaccessible. 
The  tops  of  the  ridges  are  evidently  not  far  below  the 
old  peneplane  formed  by  the  batholith,  so  their  sum- 
mits still  preserve  a  semblance  of  a  plane  when  viewed 
from  a  distance.  If  one  then  turns  from  gazing  abroad 
and  looks  at  the  near-by  surroundings,  one  is  almost 
sure  to  look  down  into  an  awe-inspiring  gorge,  for 
the  summits  as  a  rule  are  narrow  ridges.  There  are 
few  patches  of  plateaus  left  that  are  over  a  few  acres 
in  extent.  The  Buffalo  Hump  plateau  is  an  exception. 
It  is  a  rough  table  land,  ten  miles  long  and  a  mile  wide 
in  places. 

The  streams  are  yearly  cutting  deeper.  This  is  a 
condition  not  general   in  the  West.     In  most  .districts 
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there  are  accumulations  of  silt,  forming  meadows  and 
parks.  Not  so  in  central  Idaho.  The  streams  occupy 
the  bottoms  of  V-shaped  canyons.  There  are  virtually 
no  soil  banks  and  no  patches  of  flat  land  in  the  canyons 
of  the  main  streams.  The  little  ranches  in  the  canyons 
are  seldom  more  than  a  few  acres  in  extent,  and  each 
one  that  I  have  seen  was  clearly  caused  by  some  other 
agency  than  the  normal  accumulation  of  silt. 

Landslides  are  the  most  general  geological  basis  Eor 
a  ranch.  The  side  of  a  mountain  slips  off,  damming 
the  stream,  and  a  large  lake  forms,  which  in  time 
becomes  a  meadow.  Then,  again,  two  torrential  streams 
may  enter  a  larger  stream  directly  opposite  each  other. 
Their  deltas  will  meet  in  midstream  and  build  up,  form- 
ing twin  bars,  which  may  become  large  enough  for 
little  farms. 

Falls  of  Rock  Frequent 

So  great  is  the  fall  of  the  main  streams,  and  so 
large  the  volume  of  water  during  the  season  of  high 
water,  that  the  thunder  and  rumbling  of  boulders  travel- 
ing toward  the  sea  is  most  impressive.  One  can  often 
feel  the  ground  shake  when  an  extra  big  one  goes 
visiting.  During  the  spring  of  the  year  great  quantities 
of  rock  come  tumbling  off  the  cliffs.  Much  livestock 
and  some  men  are  thus  killed.  One  sees  the  same  thing 
in  all  steep  countries,  as  in  the  San  Juan  Mountains 
of  Colorado,  for  instance;  but  nowhere  have  I  seen  so 
much  rock  fall  as  in  the  Idaho  batholith.  In  a  recent 
four-mile  trip  along  the  cliffs  of  the  Salmon  Canyon, 
I  venture  to  say  that  I  was  never  out  of  sight  of  the 
freshly  fallen  boulders,  and  in  places  it  was  evident 
that  great  masses  had  come  down.  Yet  the  great  Sal- 
mon River  moves  all  this  material,  every  year,  clear 
out  of  central  Idaho  and  is  ready  next  3rear  for  more. 
We  are  accustomed  to  re- 
gard erosion  as  a  deduc- 
tion of  abstract  reason- 
ing. We  can  seldom 
actually  see  much  ero- 
sion take  place;  but  cen- 
tral Idaho  is  an  excep- 
tion in  this  respect  as  in 
many  others.  Here  one 
can  actually  see  material 
erosion  take  place  from 
year  to  year.  The  cen- 
tral Idaho  region  is  nat- 
urally the  home  of  land- 
slides.     One   sees   them 


every  few  miles.  Some,  no  doubt,  come  down  like  snow- 
slides,  attendant  with  terrible  havoc,  but  most  of  them 
are  relatively  tame  affairs.  There  are  two  kinds:  one 
the  creeping  kind,  the  other  the  sluffing  kind.  The 
creeping  landslides  are  the  larger,  so  far  as  my  • 
vation  goes.  Sometimes  they  involve  eighty  acres  or 
so.  A  steep  sidehill  will  start  to  slide.  Every  spring  it 
creeps  a  little  further.  During  the  dry  season  thei 
no  movement,  but  in  the  wet  season  it  groans  and  cracks 
and  the  trees  tilt  and  fall;  and  altogether  things  look 
ominous.  Then  the  dry  season  comes,  and  men  cross  it 
again  with  unconcern.  All  the  east  side  of  lower  Bear 
Creek  is  involved  in  a  slide  of  this  type. 

The  sluffing  type  seems  to  be  often  caused  by  a  vein 
or  a  moving  fault  fissure.  The  sulphate  solutions  from 
an  oxidizing  vein  soften  the  rocks  and,  in  favorable 
locations,  they  crumble  and  fall.  There  are  numbers 
of  these  sluffing  slides,  and  they  are  unpleasant  to 
inspect  because  they  are  never  inactive.  Even  in  the 
dry  season,  showers  of  rock  come  tumbling  down  at 
intervals.  Hence,  my  curiosity  never  prompted  me  to 
inspect  more  than  two  of  them  closely.  One  I  located 
as  a  mining  claim:  it  was  caused  by  a  vein  which 
assayed  $10  per  ton,  and  which  had  been  exposed  by 
the  slide. 

One  of  the  most  prevalent  causes  of  loss  of  stock 
and  even  of  men  is  called  "rolling"  in  the  local 
vernacular.  By  "rolling"  is  meant  tumbling  to  death 
down  the  steep  hill  slopes.  The  winter  of  1920-1921 
was  exceedingly  bad  for  "rolling."  Of  the  fourteen 
horses  which  wintered  on  Crooked  Creek,  six  "rolled." 
This  was  caused  by  severe  cold  weather  in  November, 
which  froze  the  ground  so  solid  that  even  the  southern 
slopes  stayed  frozen  all  winter. 

Men  sometimes  "roll"  as  well  as  horses.    I  have  heard 
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aths  from  this  cause,  ami  mysterious  disap- 
pearances are  not  uncommon. 

With  all  the  heavy  fall  of  snow  in  the  highlands,  and 

the  long  steep  slopes,  snowslules  are  remarkably  rare. 
I  do  not  understand  why  this  is.  1  have  seen  12  ft. 
w  resting  on  a  87-deg.  slope  half  a  mile  long, 
which  had  no  live  timber  upon  it.  In  Colorado  these 
conditions  would  almost  surely  produce  a  snowslide,  but 
not  in  Idaho. 

The  winter  of  1920-1921  was  marked  by  a  few  serious 
-iides.   because   of   the   l  The    Cracker 
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Jack  mill  was  carried  away,  and  trees  that  were  prob- 
ably one  hundred  years  old  went  with  it.  The  slide 
must  have  been  impressive.  The  mill  was  fully  a  third 
of  a  mile  down  a  gulch  of  moderate  slope  from  the 
center  of  the  basin  that  slid  in.  A  river  of  snow  was 
formed  that  filled  the  gulch  about  300  ft.  wide  and  60 
ft.  deep,  and  flowed  to  a  point  a  little  below  the  mill. 
Despite  the  bad  conditions  of  last  winter,  there  were 
relatively  few  slides,  but  those  that  did  run  were  wicked. 

Roads  and  Trails  Built  on  Ridges 
The  foregoing  description  shows  that  the  logical 
avenues  of  transportation  in  this  country  are  the  deep 
snow-free  canyons  of  the  larger  streams.  The  existing 
roads  and  trails,  however,  are  almost  all  built  on  the 
high  ridges. 

The   canyons   are   difficult  places   in   which   to    build 
roads  or  trails.    There  are  no  river  banks.     The  slopes 
run  right  to  the  water's  edge  for  the  most  part.   Where 
there  is  a  bank  deposit,  it  is  likely  to  be  composed  of 
angular  boulders,  and  is  sure  to  be  a  tangle  of 
imber.     Naturally,  the  Indian  traveled  the 
idgi    -      The   pioneer  improved   the    Indian   trails 
with  his  axe,   and  became   dependent   on    the   lii        oi 
communication  thus  established.    Then  the  county  com- 
missioners,   with    their    piecemeal    appropriations,    ex- 
tended wagon  roads  cut  along  the  pioneers'  trails.    Now, 


as  we  look  backward,  we  see  that  enough  money  has 
been  spent  on  these  ridge  roads  and  in  the  yearly  snow 
fighl  to  have  built  first-class  canyon  roads  in  the  first 
place. 

The  day  of  good  road  building  has  arrived,  however, 
and  this  difficult  country  may  soon  cease  to  be  inac- 
cessible, and  may  then  be  a  busy  mining  and  lumbering 
center.  At  present,  I  believe  that  it  is  the  most  im- 
penetrable part  of  the  United  States. 

Seven  Stages  to  the  War  Eagle  Mine 

I  asked  a  wag  as  to  the  means  of  reaching  the  War 
Eagle  mine,  prior  to  my  initial  venture  in  central 
Idaho,  and  he  replied:  "You  take  the  'Limited'  as  far 
as  you  can,  then  you  take  a  log  train  as  far  as  you  can, 
then  you  take  the  stage  as  far  as  you  can,  then  you 
take  a  sleigh  as  far  as  you  can,  then  you  take  a  dog 
sled  as  far  as  you  can,  then  you  snowshoe  as  far  as 
you  can,  and  then  you  climb  up  a  rope."  In  a  measure 
this  was  correct.  I  took  the  limited  to  Nampa,  a  log 
train  to  McCall,  a  stage  to  Half-way  House,  a  sleigh 
to  Burgdorf,  a  dog  sled  to  Warrens,  snowshoes  to  the 
Salmon,  which  I  crossed  in  a  canoe,  and  the  latter  end 
of  the  trail  approaching  the  mine  was  so  steep  that  a 
rope  was  provided  as  an  aid  in  climbing  the  incline 
leading  to  the  property. 

The  central  part  of  central  Idaho  has  no  roads  at 
all,  and  the  trails  are  not  worthy  of  the  name.  They 
are  at  best  a  string  of  blazes  through  the  omnipresent 
forest,  and  every  trapper  in  the  country  considers  it 
his  personal  privilege  to  blaze  a  line  out  to  any  trap 
he  may  set.  So  one  can  imagine  the  bewilderment  of 
a  stranger  trying  to  pick  out  the  right  string  of  blazes 
from  the  maze  of  trappers'  and  prospectors'  blazes.  Of 
course,  after  a  bit  one  learns  that  the  main  trails  will 
follow  the  main  ridges  in  the  direction  intended,  and 
this  fact  often  helps  one  to  pick  the  right  string  of 
blazes  from  the  wrong  one. 

The  climate  of  central  Idaho  is  chiefly  characterized, 
from  a  utilitarian  standpoint,  by  the  enormous  snowfall 
on  the  higher  levels.  For  instance,  the  snow  lies  8  ft. 
to  15  ft.  deep  on  the  level  at  Mount  Marshall  and 
Buffalo  Hump,  while  at  the  same  time  there  will  be  no 
snow  at  all  on  the  southern  exposures  near  the  bottom 
of  the  canyon  of  the  Salmon  River,  which  lay  5,000 
ft.  below. 

The  climate  of  the  Pacific  Northwest  is  characterized 
by  a  long  stormy  winter  and  a  dry  summer.  Central 
Idaho  is  no  exception  to  this  rule.  In  the  winter  it 
will  sometimes  storm  for  two  months  steadily,  and  in 
the  summer  time  it  will  often  be  cloudless  for  a  similar 
period.  It  is  at  the  end  of  the  long  dry  summer  that 
forest  fires  are  such  a  menace.  The  dense  smoke  is 
most  depressing  to  the  spirits.  The  sun  looks  like  a 
blood-red  ball,  and  the  light  (or  darkness)  is  about 
equal  to, moonlight. 

With  topography  and  climate  such  as  those  described, 
it  is  obvious  that  this  is  a  locality  prolific  in  splendid 
water-power  sites.  I  have  not  investigated  the  power 
features  of  the  main  streams,  but  have  measured  some 
of  the  smaller  ones.  Minimum  flows  of  75  sec.-ft.  and 
falls  of  600  ft.  to  the  mile  are  not  uncommon.  A 
stream  of  this  sort  will  develop  4,000  hp.  to  the  mile. 
and  there  are  miles  upon  miles  of  such  streams  in 
central  Idaho. 

Central  Idaho  has  been  generously  mineralized.  Gold, 
silver,  copper,  lead,  zinc,  molybdenum,  tungsten,  and 
radio-uranium  deposits  have  been  found.     The  predom- 
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inant  metal  is  gold  so  far  as  explorations  have  gone. 
There  are  great  numbers  of  large  outcrops,  similar  to 
those  at  Butte,  which  may  develop  into  copper  or  zinc 
mines  below  the  zone  of  leaching,  but  these  prospects 
must  of  necessity  await  the  development  of  the  country. 
The  little  work  being  done  is  chiefly  gold  mining. 

During  the  period  of  readjustment  following  the  Civil 
War  this  country  proved  a  godsend  to  the  Union,  for 
it  produced  $150,000,000  in  gold  during  those  lean  years. 
The  gold  came  from  small  rich  placers,  soon  exhausted. 

The  lode  mines  have  not  as  yet  proved  as  profitable 
as  the  placers.  The  placer  miners,  even  the  Chinamen 
•who  followed  the  whites,  cleaned  up  their  claims,  and, 
finding  nothing  which  they  co#ld  work  at  a  profit,  aban- 
doned the  country.  So  it  is  again  a  sparsely  inhabited 
wilderness. 

The  gold-bearing  veins  are  many,  and  the  values  are 
such  that  many  of  the  veins  could  be  profitably  worked 
under  more  favorable  conditions  than  those  which  have 
existed  heretofore.  A  few  high-grade  mines  have  paid 
handsomely,  but  high  grade  in  central  Idaho  is  like 
high  grade  elsewhere — it  is  limited  in  quantity. 

Around  the  rim  of  the  Idaho  batholith  are  the  follow- 
ing mining  camps:  Payette  Lake,  Boise  Basin,  Rocky 
Bar,  Atlanta,  Thunder  Mountain,  Yellow  Jacket,  Salmon 
City,  Shoup,  Elk  City,  Peirce,  Newsome,  Florence, 
Mount  Marshall,  Seven  Devils,  and  New  Meadows.  In 
the  heart  of  the  batholith  are  Warrens,  Oro  Grande, 
War  Eagle,  and  Buffalo  Hump. 

With  the  building  of  new  roads  in  the  bottoms  of  the 
snow-free  canyons,  which  is  now  under  way:  with  the 
opening  of  the  Salmon  River  to  down-stream  naviga- 
tion, which  was  done  by  Harry  Guleke  with  the  financial 
aid  of  William  H.  Day,  Jr.,  of  Dubuque,  Iowa,  and  with 
the  general  lowering  of  working  costs  which  is  now  in 
Progress,  it  is  safe  to  say  that  central  Idaho  is  at  the 
dawn  of  a  period  of  increased  mining  activity. 


Rolled-Zinc  Production  Declined  in  1921 

The  output  of  rolled  zinc    i   tht   I  rriti  d  !  tatea  in  r.121 
fell  off  nearly  one  hair,  ai     hown  bj    rep 
the  r.  s.  Geological  Survej  by  produci 

ition  on   rolled  zii  mill   lots  ai   thi      i  i 

at  the  beginning  of   L921,  was   I 
usual  discounts,  but  the  quotation  declii 
lb.  ai  the  close  of  the  year. 

industry   was   the   importation   of  Ian 

zinc,  for  only  a  few  tons  had  been  imported 
ince   L915.     From  April   1   to  June  30,  1921,  there 
was  imported  and  entered  for  consumption  4,245 
Of  sho.t    zinc,   having  a  declared  value  at  tl 
mills  of  $277,830,  or  3.27c.  per  lb.    In  the  ft, 
als"  ;1"'  imports  were  large,  but   during  the  last   half 
of  the  yea]-  they  were  small.     The  declared  valuation  in 
the  last  half  of  the  year  was  larger  by  2  to 
and  at  the  same  time  the  domestic  price  fell  off  .-„•    - 
the  price  at   the  beginning  of  the  year,  so  that  at  the 
close  of  1921  the  price  of  American  sheets  was  less  than 
that  of  the  foreign. 

ROLLED    ZINC   IX  THE  UNITED  STATES,    1920-1921. 

1921 

'"y'lb 56.812.989  28.580,904 

J™  $6,625,660  $2,844,406 

Boiler  plate  and  si  ehthi'ck- 

&'"!''lb 3,950.489  2.545,755 

^price-pern,  $^  ''"-J" 

Strip  and  ribbon  zinc:  JU.IU2  50.076 

vXti,y'lb 45,704,052  29,673.527 

*„:„,  ^^iK  $5,262,538  $2,902,815 

l,;       KK     $0  "5  W-09« 

T     a    value 106,467.530  60.800,186 

Ar^etricepeV.b::.::....  ^™ftl   '»$™ 

.Sheet  zinc  imported  and  entered  for  consumpt  ion 

VamnetUy:       7"2       13375,245 

Declared  value  per  lb.  at  foreign  null-.  •       $0$08t           "so'ol? 

Kolled  zinc  exported:  '     v  ' 

§XLtity,lb •••        23.704.I97         3.631.647 

Averagepriceperlb/.::  "  "■"Vo'll  $\ful 

AvailableforconsumptioD.il, 82,770,905       70,543,734 


Reactions  in  the  Purification  of 
Copper-Sulphate  Solutions 
At  the  Pacific  Station  of  the  U.  S.  Bureau  of  Mines, 
at  Berkeley,  Cal.,  in  the  study  of  the  purification  of 
copper-sulphate  solutions,  it  has  been  definitely  proved 
that  some  active  form  of  oxygen  is  formed  when 
ferrous-sulphate  solutions  are  blown  with  air  in  the 
presence  of  suspended  finely  divided  lime  rock.  In  solu- 
tions containing  both  ferric  iron  and  aluminum  under 
the  same  conditions,  the  calcium  carbonate  is  converted 
into  almost  pure  calcium  sulphate  containing  hardly 
any  iron  or  aluminum,  the  latter  forming  colloidal 
hydroxide,  deep  brown  and  clear  in  solution. 


Hardwood  Creosote  on  Differential  Flotation 
In  the  course  of  flotation  experiments  being  con- 
ducted by  the  Moscow,  Idaho,  field  office  of  the  I 
Bureau  of  Mines,  in  co-operation  with  the  Simon  Silver- 
Lead  Co.,  of  Mina,  Nev..  it  has  been  found  that  hard- 
wood creosote  alone  gave  a  fair  differential  separation 
of  the  galena  and  sphalerite.  In  combination  with 
sodium  dibasic  phosphate,  a  marked  flotation  of  the 
galena  in  preference  to  the  sphalerite  was  given. 
Sodium  carbonate  and  creosote  gave  better  results  than 
creosote  alone,  the  same  being  true  for  potassium  per- 
manganate. 
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Costs  of  American  Copper  Production, 
1909-1920  Inclusive* 

Fluctuations  Indicated  by  a  Survey  of  the  Average  Production  Expense 
Of  the  Principal  Porphyry.  Vein,  and  Lake  Mines,  Reduced  to  a  Common 
Basis     Porphyries   Are   the   Dominant   Group,   Followed    by    Vein    Mines 

By  H.  A.  C.  Jenison 
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THE  (      -  pper  production  has  been  a  subject 

ich  discussion  and  varying  opinions  for  many 
1  Hiring  the  war,  when  both  the  selling 
price  and  the  costs  of  production  of  copper  reached 
such  high  levels,  the  subject  of  costs  and  profit  was  of 
still  greater  interest,  and  yet,  so  far  as  I  have  been 
able  to  learn,  no  general  analysis  covering  the  costs 
of  operations  reduced  to  a  single  basis  has  been  pub- 
lished. 

The  Super-power  Survey  of  the  U.  S.  Geological 
Survey,  in  its  study  of  the  possible  general  electrifica- 
tion of  industrial  plants  and  railways  on  the  eastern 
of  the  United  States,  found  it  essential  to  know 
what  the  average  cost  of  production  and  the  selling  price 
of  copper  had  been  for  the  last  decade,  so  as  to  formu- 
late some  basis  upon  which  to  calculate  the  probable 
price  of  copper  required  by  that  project.  No  such  data 
were  available,  and  I  was  designated  to  make  an  analysis 
of  costs  and  selling  price.  The  results  were  so  largely 
a  confirmation  of  the  opinion  of  those  familiar  with  the 
industry,  and  of  such  apparent  interest,  that  their  pub- 
lication was  requested  for  the  general  information  of 

the  public. 

t 
Mines  of  Three  General  Classes 

To  determine  the  relative  costs  and  market  influence 
of  the  various  mines,  they  have  been  roughly  divided 
into  three  natural  groups:  (1)  The  vein  and  replace- 
ment group,  which  embraces  the  mines  of  the  Butte, 
the  Copper  Queen,  the  United  Verde,  and  United  Verde 
Extension,  and  Calumet  &  Arizona  and  other  types; 
"W-grade  disseminated  ore  mines  of  the  (a)  open- 
cut  type,  such  as  Utah,  Nevada,  and  Chino,  and  (b) 
under-ground  disseminated  ore  mines  of  the  Inspiration, 
Ray,  Miami.  Shannon,  Arizona  Copper  Co.,  Moctezuma, 
and  similar  type;. (3)  the  Lake  mines,  which  include 
all  mines  in  the  Lake  Superior  district.  There  is  no 
fundamental  difference  in  the  character  of  the  Lake 
mines  and  the  Western  disseminated  ore  mines  so  far 
as  grade  or  the  necessity  for  the  beneficiation  of  ore  is 
concerned,  but  the  geographical  occurrence,  the  long 
intimate  association  in  the  public  mind,  the  depth  and 
unique  genesis,  and  the  mineralization  of  the  Lake  ore 
make  a  separate  grouping  advisable. 

Eleven  of  the  principal  vein  and  replacement  mines, 
eleven  of  the  principal  disseminated  ore  mines  ( loosely 
known  as  porphyries),  and  twenty  of  the  principal  Lake 
mines  are  included  in  this  analysis.  All  but  two  of 
these  mines  are  in  the  United  States;  one  is  in  Alaska, 
and  the  other  in  Mexico.  The  Mexican  mine  included 
rated  by  an  American  company,  and  the  operations 
of  the  Mexican  and  American  branches  of  this  company 
are  so  intimately  related  that  they  cannot  be  satisfac- 
torily separated.     Only  one  of  the  important  producers 


•Published    by    permission    of    the    Director,    U.    S.    Geological 
Survey. 


of  copper  from  domestic  ores  has  been  omitted.  This 
omission  was  necessary,  as  the  available  data  upon  costs 
by  this  company  are  reported  in  such  terms  that  they 
could  not  be  satisfactorily  reduced  to  the  basis  em- 
ployed in  this  analysis. 

Under  normal  conditions  there  probably  is  no  ap- 
preciable difference  between  the  average  costs  at  the 
forty-two  mines  herein  considered  and  the  total  average 
cost  of  copper  from  domestic  ores. 

This  assumption  is  supported  by  the  fact  that  the 
production  by  these  mines  since  1909,  with  the  exception 
of  1920,  has  been  a  high  and  fairly  constant  percentage 
of  the  total  production  of  copper  from  domestic  ores. 

Price  Average  Fairly  Constant 

Furthermore,  though  the  same  selling  price  has  not 
been  obtained  by  every  company,  except  when  fixed  by 
the  Federal  Government,  the  individual  variation  from 
the  average  selling  price  has  been  slight.  Under  pre- 
war conditions  the  difference  between  the  average  cost 
of  production  and  the  average  selling  price  was  fairly 
constant.  An  increase  or  decrease  in  cost  of  production 
by  these  mines  was  with  few  exceptions  quickly  reflected 
in  the  average  yearly  selling  price,  and  a  decrease  in 
average  yearly  selling  price  was  soon  followed  by  a 
decrease  in  production. 

These  conditions  clearly  indicate  that  the  mines  con- 
sidered in  this  analysis  dominate  and  regulate  the 
copper-mining  industry  of  the  United  States,  and  there- 
fore largely  control  the  copper  industry  of  the  world. 
It  is  evident,  then,  that  the  costs  of  production  by  the 
mines  herein  considered  must  determine  the  costs  at 
which  the  small  domestic  *nines  may  operate  at  a  rea- 
sonable profit,  under  normal  competitive  business  con- 
ditions. During  the  war,  however,  the  demand  was  so 
much  greater,  and  the  selling  price  so  much  higher,  that 
the  industry  no  longer  operated  upon  a  normal  compet- 
itive basis.  Consequently,  the  principal  mines  no  longer 
determined  the  costs  at  which  the  smaller  mines  could 
profitably  operate,  and  temporarily  the  control  of  the 
industry  largely  passed  out  of  the  hands  of  the  prin- 
cipal companies. 

As  soon,  however,  as  the  war  demand  was  terminated 
and  the  copper  market  became  commercial  and  indus- 
trial again,  the  selling  price  declined  to  a  figure  which 
represented  the  average  cost  of  production  by  the  prin- 
cipal mines  plus  a  profit  nearly  equal  to  the  pre-war 
profit.  This  condition  was  evidently  truer  in  1920  than 
in  1919.  The  difference  between  average  cost  and  aver- 
age selling  price  in  1920  was  about  3.5c.  per  lb.,  or  some- 
what less  than  the  average  difference  for  the  pre-war 
period,  but  about  equal  to  the  difference  during  four  of 
the  six  pre-war  years,  and  indicated  a  willingness  upon 
the  part  of  the  principal  producers  to  accept  a  profit 
comparable  to  the  pre-war  profit. 

The  decrease  in  price  in  1919  and  1920  was  followed 
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by  the  closing  down  of  many  small  mines,  and  the  1920 
production  showed  that  a  higher  percentage  of  the 
total  production  was  derived  from  the  principal  mines 
than  in  any  previous  year.  Many  small  mines  which 
together  had  made  a  considerable  production  durii 
war  could  no!  profitablj  operate  any  longer,  and  the 
control  of  production  and  selling  price  wi 
in  a  great  measure  to  the  principal  mines. 

The  data  upon  which  these  costs  have  been  calcu- 
lated have  been  obtained  in  nearly  all  instances  from 
the  companies'  annual  reports.  Companies  which  pub- 
lished no  annual  reports,  or  those  which  are  engaged  in 
such  a  variety  of  metal  production  that  the  annual 
reports  contain  too  little  data  to  determine  the  costs 
of  copper  production  separately,  supplied  confidentially 
their  costs  of  copper  production  or  sufficient  supple- 
mentary data  to  make  it  possible  satisfactorily  to  de- 
termine them  from  their  annual  reports. 

Costs  Brought  Down  to  a  Common  Denominator 

In  this  analysis  all  costs  have  been  reduced  to  a  com- 
mon basis,  which  consists  of  mining,  milling,  smelting, 
refining,  transportation,  and  selling  costs,  general  ad- 
ministration charges,  depreciation  of  plant  and  equip- 
ment charges,  and  state  and  local  taxes.  Federal  income 
and  excess  profits  taxes  and  depletion  charges  are  the 
only  items  excluded.  These  items  and  their  influence 
upon  profits  are  discussed  separately  and  in  general 
terms  only,  on  account  of  inadequacy  of  data. 

In  considering  production  where  precious  metals  were 
recovered  from  the  treatment  of  copper  ores,  their  value 
has  been  credited  to  the  costs  of  copper  production,  as 
has  also  miscellaneous  income  actually  incident  to 
copper-mining  operations.  Such  miscellaneous  income 
embraces  all  income  derived  not  from  the  production 
and  sale  of  metals  but  from  other  operations  or  enter- 
prises which  were  maintained  as  a  necessary  auxiliary 
part  of  mining  operations  and  which  would  probably 
cease  to  exist  immediately  upon  the  discontinuance  of 
mining  operations,  such  as  the  profit  realized  on  the 
smelting  of  small  quantities  of  custom  ore  by  a  com- 
pany which  maintains  a  smelter  for  the  sole  purpose  of 
smelting  its  own  ore  and  to  which  the  smelting  of 
custom  ore  is  purely  incidental,  and  the  income  realized 
from  the  sale  of  small  quantities  of  power  by  a  com- 
pany which  maintains  a  power  plant  for  the  sole  purpose 
of  supplying  power  and  light  to  its  mines,  mills,  and 
smelter. 

Selling  and  Delivery  Charges  Required 
Special  Treatment 

During  1919  and  1920  many  companies  produced  more 
copper  than  they  sold,  and  in  their  annual  reports  they 
indicated  the  cost  of  production  of  all  copper  produced, 
and  to  this  cost  was  added  the  selling  and  delivery 
cost  of  copper  actually  sold  and  delivered.  To  arrive 
at  satisfactory  total  costs  for  the  total  production  of 
such  companies,  it  was  necessary  to  consider  all  copper 
as  sold  and  to  add  to  the  production  costs  of  the  unsold 
part  of  the  year's  production  proportional  selling  and 
delivery  costs  which  would  have  been  incurred  had  the 
unsold  copper  been  sold. 

It  is  not  to  be  supposed  that  the  figures  contained  in 
this  analysis  represent  absolutely  the  costs  of  production 
of  the  individual  mines,  of  the  three  groups,  or  of  the 
three  groups  combined.  Such  an  analysis  could  not 
be  made  from  the  data  available,  especially  as  there  is 
no  exact  uniformity  in  accounting  practice.  However. 
the  results   obtained   in  this   analysis   are   believed  to 
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1909.. 

272.830,408 

8  97 

226.575.286 

9.9 

154,089.208 

9.2 

487.289,463 

8.2 

218.272.734 

9.9 

205,593.242 

8.4 

I'MI  , 

463,322.929 

8.8 

213.093,306 

9.6 

8.1 

1912  . 

510,801.542 

9.0 

215,859.751 

10  7 

8.7 

1913.. 

492,092,409 

10.1 

130.487.378 

13  8 

389,239,696 

9.3 

1914. ... 

428.435.453 

9.8 

159.278.415 

11.5 

365.445,511 

8.3 

1915.... 

557.696,842 

9.5 

243.802.361 

9.6 

442,126.316 

1916... 

787.443.989 

10.7 

259.511.319 

12.4 

665.469,103 

9.3 

1917.... 

712.239,051 

12.2 

253.769,681 

15.6 

680,700,041 

12.7 

1918.... 

723.478.901 

13  6 

226.901.556 

18.9 

724.069.192 

13.98 

1919... 

408.348.013 

14.6 

177.463.610 

467,695.747 

14.6 

1920... 

450.760,285 

14.2 

153,021,787 

18.2 

470.250,341 

14.6 

AVERAGE  COST  OF  PRODUCING   COPPER   BY   PRINCIPAL 
DURING  THE  PERIODS  1909  TO  1914  INCLUSIVE,  PRE-WAR  XI 
1915  TO  1918  INCLUSIVE,  war  YEARS;    WD   1919  AND   1920. 
POST-WAR    YEARS 

Pre-War  Period 

Smelter  J  'r.  d  Price 

Production  by  Principal  Ri 

in  the  U.S.,  Mines.  Per  Pound,  Pei 

Pounds  Pounds  Cents  Cents 

1909    1,092,951,624  653.494,902  13.0  9.3 

1910 1.080.159,509  911,155,439  12  7  8.6 

1911  1.097,232.749  939.700.756  12.5  8.8 

1912  1.243.268.720  1,040,698,684  16.5  9.3 
191*  1.224.484,098  1,011.819.483  15.5  10.2 
Irjl4                             1.150.137,192  953,159.379  13.3  9.5 

6,888,233,892     5,510,028.643  14.0  9.3 

Average  9.3 
Difference  between  average  price  received  and 

average  cost 4.7 

War  Period 

1915 1,388,009,527  1,243,625,519  17.5  8.9 

1916 1.927,850.548  1.712,424,411  24.6  10  4 

1917 1,886,120,721  1,646,708,773  27.3  12.9 

1918     1,908,533,595  1.674.449,649  24.7  14  5 

7.110,514,391      6.277,208,352  23.2  11.9 

Average      --  11.9 
Difference  between  average  price  received  and 

average  cost 11.3 

Post-War   Years 

1919 1.286,419.329      1.053.507.370  18.6  15   2 

1920 1.209,061,040      1,074.032.413  18.4  14.9 

2.495,480,369     2,127.539.783  18  5  15.1 

Average  cost 15.1 

Difference  between  average  price  received  and 

average  cost 3.4 

Grand  Total 

1909-1920. ..     16.494,228,652    13,914,776.778  18  65  11.35 

Average  cost I  1 .  35 

Difference  between  average  price  received  and 

average  cost 7.  30 

It  is  apparent  that  the  copper  industry  realized  a 
great  operating  surplus  during  the  war,  particularly 
during  the  years  1916,  1917,  and  1918,  but  the  actual 
profit  realized  during  the  period  was  much  less  than 
the  operating  surplus.  The  operating  surplus  indicated 
by  the  costs  herein  shown  is  exclusive  of  depletion 
charges  and  Federal  income  and  excess  profit  taxes. 
Though  depletion  charges  have  not  been  carefully  cal- 
culated, they  probably  averaged  for  the  last  six  years 
the  equivalent  of  about  3c.  per  lb.  of  copper  produced. 
Some  of  the  largest  producers  have  been  allowed  a  deple- 
tion charge  equivalent  to  almost  4c.  per  lb.  of  copper 
produced  and  a  few  of  them  less  than  2c.  per  lb.  of 
copper  produced. 
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PRODUCTION"    AND   STOCKS   OF   COPPER 
a — Total  smelter  production  of   tin-   United   States   from   domes- 
fa — Total  production  of  principal  mines  (-all  groups). 

K>n  of  principal  mmes   i  vem  and  replacement  group). 
d — Production  of  principal  mines   (porphyry  group). 

tlon  of  principal  mines   (Lake  group*. 
t — Stocks  of  blister  and  materials  in  process  of  refining  at  end 

year. 
g — Stocks  of  new  refined  copper  in  hands  of  refiners  at  end  of 
each  3 ■ 

Note — Vertical   scale   is  in   millions   of  pounds. 
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AVERAGE    SELLIXG   PRICE    AND   COSTS   OF   COPPER 
PRODUCTION 
a — Average  selling  price  per  pound. 

cost  per  pound  Lake  group. 
Lverage  cost  all  groups, 
d — Average  cost  per  pound   vein  and   replacement  mine  group 
e — Average  cost  per  pound  porphyry  group. 

•-    include    mining,    milling,   smelting,    refining,    trans- 
.iing  costs,   general  administration   cosl  iation 

at   and    equipment    charges   and    all    taxes    excent   1 
and  excess  profits  taxes.     Depletion  charges  not  Included 
\alue  of  the  precious  metals  recovered  and  miscellaneous  income 
i  to  actual  mining  operations  are  credited  to  cost-  ,,f  pro- 
duction.    Vertical  scale  is  cents  per  pound. 


The  depletion  charge  is  transferred  from  operating 
income  to  depletion  reserve,  and  the  operating  income 
applicable  to  dividends  is  reduced  that  amount — roughly 
3c.  per  lb.  of  copper  produced  for  the  entire  industry. 

In  addition  to  the  reduction  of  apparent  profit  on 
account  of  depletion  charges,  there  are  the  Federal 
income  and  excess  profit  taxes,  which  further  reduce  the 
operating  income  applicable  to  dividends.  It  is  at  this 
time  impossible  to  determine  the  amount  of  such  taxes 
which  must  lie  deducted  from  operating  income,  as  many 
of  the  companies  have  not  yet  had  final  adjustment  of 
the  1918  taxes,  and  the  1919  and  1920  taxes  are  almost 
without  exception  still  subject  to  adjustment. 

A  second  condition  which  must  be  taken  into  con- 
sideration is  that  of  arrears  in  development  work.  Dur- 
ing the  war  many  mines,  on  account  of  the  high  cost, 
shortage,  and  inefficiency  of  labor,  the  high  cost  of  mate- 
rial, the  great  demand  for  copper,  and  the  high  selling 
price  thereof,  curtailed  development  work  to  that  which 
was  essential  to  early  ore  extraction.  Under  the  cir- 
cumstances it  was  safe  and  necessary  to  curtail  develop- 
ment, but  the  abnormal  curtailment  reduced  development 
costs  per  ton  of  ore  mined  and  per  pound  of  copper  pro- 
duced during  the  last  three  years  of  the  war. 

Development  Charges  Influence  Post-War  Costs 

The  making  up  of  these  development  arrears  was  un- 
dertaken largely  in  1919  and  1920,  but  the  cost  thereof 
properly  belongs  to  the  war  period.  The  costs  of  this 
work  appeared  in  1919  and  1920,  and  in  a  number  of 
instances  prevented  a  material  reduction  in  costs  during 
the  last  two  years.  Though  the  cost  of  making  up  the 
arrears  in  development  should  be  added  to  the  war  costs, 
it  cannot  be  distributed  and  will  serve  only  to  prevent 
in  a  measure  the  reduction  of  production  costs  by  the 
companies  which  have  it  to  do,  thereby  making  their 
post-war  profits  smaller  for  a  time  than  they  otherwise 
would  be. 

Another  consideration  to  be  taken  into  account  is  the 
considerable  production  costs  by  one  large  mine  and 
numerous  small  mines  which  do  not  appear  in  this 
analysis.  During  the  war  the  principal  mines  were 
unable  to  supply  the  entire  copper  requirements  of  this 
country  and  the  allied  nations,  and  the  deficiency  was 
made  up  by  numerous  small  mines.  The  cost  data  avail- 
able upon  these  mines  is  too  meager  to  make  a  satisfac- 
tory determination  of  them  possible,  but  it  is  sufficient 
to  indicate  clearly  that  their  costs  were  much  higher 
than  those  of  the  principal  mines. 

It  is  more  than  likely  that  in  numerous  operations  the 
high  selling  prices  during  1917  and  1918  were  necessary 
to  permit  numbers  of  small  mines  to  continue  at  even  a 
small  profit.  During  1920  the  production  by  the  princi- 
pal mines  exceeded  the  previous  year's  production,  but 
the  total  smelter  production  from  domestic  ore  was 
much  less  than  the  previous  year's  production,  which 
indicates  that  numerous  small  mines  were  unable  to  pro- 
duce copper  profitably  at  18.4c.  per  lb.,  and  probably, 
not  having  a  sufficient  surplus  to  attempt  to  continue 
operations  until  conditions  improved,  had  closed  down. 
There  appears  to  be  no  doubt  that  a  large  part  of  the 
metal  produced  by  these  small  producers  during  the  war 
was  derived  from  ore  which  they  cannot  profitably  mine 
under  normal  conditions.  If  the  costs  of  such  produc- 
tion could  be  satisfactorily  determined,  they  would  no 
doubt  materially  increase  the  average  costs  of  produc- 
tion for  the  war  period  as  here  shown. 

The  comparative  costs  and  production  by  the  three 
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groups  arc  interesting,  as  they  indicate  governing 
factors  of  the  industry  and  shed  some  lighl  upon  the 
question  of  low  cost  by  the  porphyry  coppei  producing 
group. 

It  is  difficult  to  determine  whether  or  nol  as  a  •■• 
for  a  long  period  of  years,  the  porphyries  can  p>! 
copper  at  a  lower  cosl   than  the  vein  mint's  can.     The 
porphyries    operated    at    a    capacity    worthy    of    their 
reserves  for  such  a  short  time  before  the  war  that  the 
low  costs  they  attained  can  hardly  he  considered  more 
thai;   an   indication.      They   did,   however,   demonstrate 
that  so  long,  at  least,  as  the  vein  and  replacement  mines 
were    the   dominant    factors    in    production,    and    their 
reserves  could  be  maintained  at  the  grade  worked  I 
the  war,  they  could,  by  treating  a  sufficient  tonnage, 
produce  copper  at  a  lower  cost  than  the  Lake  or  vein 
mines  could. 

Porphyries  Reached  Maximum  Production 
During  War 

Had  not  the  war  upset  normal  competitive  production, 
it  is  more  than  likely  that  the  difference  in  cost  between 
the  vein  and  porphyries  would  have  been  maintained  and 
perhaps  increased  in  the  porphyries'  favor  for  some 
time  longer.  In  1916,  however,  the  war  demand  upset 
all  normal  tendencies,  and  the  lowering  of  costs  hecame 
of  less  importance  than  increasing  production.  Prior  to 
the  war,  the  porphyries  had  not  reached  their  maximum 
capacity  or  efficiency  and  were  treating  only  such  ore  as 
they  could  be  sure  of  profitably  treating  under  the  ex- 
isting conditions.  In  most  operations  the  ore  was  of 
higher  grade  than  the  principal  part  of  the  reserves, 
and  it  is  certain  that  if  average-grade  ore  had  been 
treated  the  costs  would  have  been  much  higher.  It  is 
doubtful  if  much  of  what  is  now  considered  reserves 
could  have  been  profitably  mined  prior  to  the  war.  The 
accompanying  table,  which  represents  the  weighted 
averages  of  the  seven  most  important  porphyries,  indi- 
cates these  conditions  clearly. 

During  the  pre-war  period,  the  total  average  costs  of 
production  more  closely  approximated  the  costs  of  pro- 
duction of  the  vein  group  than  either  of  the  others.  Dur- 
ing the  war  the  relation  changed,  and  the  porphyries 
became  roughly  equal  to  the  vein  group,  and  cost  and 
selling  competition  was  largely  eliminated.  However, 
it  appears  that  prior  to  the  war  when  the  vein  group 
was  the  dominant  factor  in  the  market  its  average  costs 
largely  determined  the  grade  of  oi-e  which  the  por- 
phyries could  mine  profitably. 

It.  appears  from  the  tables  that  despite  greatly  in- 
creased recoveries  in  1919  and  1920,  the  porphyries 
cannot  operate  at  a  greatly  curtailed  capacity  as  eco- 
nomically as  can  the  vein  mines.  Had  the  1919  and 
1920  porphyry  group  production  been  at  capacity  and 


the  same  high  recoverii     beei   attained,  il  is  certain  thai 

u ould   have   b<  ei    li  be   than   i he  vein   n 
costs.     Some  of  the   porphj  i 

reduced  almosl  one-half  without   increasing  their  ■ 
greatly,   bul   as  a  group  production  must   be  made  al 
nearly  full  capacity  to  dei  rease  costs. 

If   under   normal   conditions    the    DOrpl 
the  tendeni  and  during  the  war, 

and  the  costs  of  labor  and  supplies  Come  down,  it  will 
lie  only  a  short  time  until  the  porphyrii  inant 

factors  in  the  market,  determining  largely  the  selling 
price  of  copper  and  thereby  the  grade  of  ore  the  other 
groups  can  profitably  mine. 

The  Lake  mines  have  ceased  to  be  an  important  f. 
either  in  production  or  costs.  Lake  production  has 
become  so  small  compared  to  that  of  the  other  two 
groups  that  it  no  longer  influences  the  market  greatly. 
The  Lake  mine  costs  have  indicated  a  steady  tendency 
to  increase,  which  has  been  interrupted  only  three  times 
since  1909.  The  high  costs  in  1912  and  1913  were  due 
largely  to  labor  troubles,  which  augmented  the  tendency 
to  increase,  and  therefore  cannot  be  considered  as  truly 
indicating  conditions.  During  the  war  the  costs  at  the 
Lake  mines  reached  a  higher  level  than  those  of  any  of 
the  two  other  types  under  consideration,  and  the  gi i 
increase  compared  to  the  vein  mines  was  due  to  the 
same  conditions  which  caused  the  relatively  greater 
porphyry  cost.  These  conditions  when  reversed  should 
have  the  same  effect  upon  the  Lake  costs  as  upon  the 
porphyries,  except  that  the  maximum  possible  produc- 
tion from  the  Lake  group  or  individual  mines  may  not 
be  great  enough  to  realize  materially  the  advantage  of 
the  reversal  of  such  conditions.  If  the  Lake  mine  pro- 
duction could  be  materially  increased  in  the  future  it 
would  perhaps  result  in  a  material  reduction  in  costs' 
of  operation. 

Ideal  Production  Costs  and  Selling  Price  Defined 

The  great  increase  in  the  number  of  pounds  of  copper 
recovered  per  ton  of  ore  treated  in  1920  could  not  at  the 
limited  rate  of  production  effect  a  material  reduction  in 
costs.  Two  things,  however,  are  certain :  the  Lake  mines 
must  in  the  future  effect  a  material  reduction  in  costs. 
and  must  operate  at  nearly  full  capacity  in  order  to 
make  such  a  reduction. 

It  appears  that  the  ideal  situation  for  the  copper  pro- 
ducers in  general  is  about  15c.  per  lb.  selling  price  and  a 
cost  of  about  lie.  per  lb.  Under  such  conditions  it  is 
probable  that  copper  would  experience  the  least  com- 
petition from  substitutes,  the  largest  market,  and  make 
the  maximum  production  with  the  greatest  net  profit. 
It  is  certain  that  the  producers  will  endeavor  to  create 
such  conditions,  and  the  chances  for  success  are  much 
better  than  generally  supposed. 


GROWTH  AND  OPERATIONS  OF  THE  PRINCIPAL  PORPHYRY  MINESC  ).  1909-1920 


Ore 
Re 


Average 
Copper 

Content, 
Per  Cent 


1909  119.000.000  1.80 

1910    243,860.823  1.6749 

1911  492,870.487  1.76 

1912      546,810.524  1.699 

1913 560.289.576  I    67 

1914      585.056.240  1.635 

1915    691.035,064  1.6276 

1916      768,956.864  I    571 

1917    816,032.667  1.559 

1918    814,140,979  I    537 

1919   795,752.000  I    533 

"20   790,818.949  1    477 

tin  Statistics  cover  operatii .ns;  , ,f  t 

companies  from  1917  through  1920. 


Total 
Copper 
Content, 

Tons 
2.142.000  0 
4,084,424  9 
8,674,520.6 
9,290,310  8 
9,356.835  9 
9,565,669.5 
11.247.597.4 
12.080.356  8 
12.723.973.9 
12,514,224.2 
12,195,967.4 
11.676.999.7 
vo  companies  i 


Ore 

Millci. 

I  try  Tons 

3,757,180 

6.577,273 

9,145,598 

11,894.830 

16.025.309 

14.542.093 

18.931,562 

28.501.741 

30,086,587 

32,425,668 

18,453.710 

20,278.611 

i  1 909  and  191 


Avi  rage 
Content, 
Per  Cent 


1    72 

1.69 

1.641 

1.55 

1    646 

I    641 

1.587 

1.479 

1.436 

1.502 

1.392 


Copper 
Content, 
Tons 
68.004.96 
113,129.10 
154,560  61 
195,194.46 
248,392.29 
239,362.85 
310,722.03 
452.386.36 
444.980  83 
465.696.  17 
277.209.01 
282,321.97 


Recovery, 

Per  Cent 
66.54 
67.79 
68  53 
66.89 
66.45 
67.48 
67.  17 
68.74 
67  91 
68.91 

75  75 

76  33 


Total  R-  ( 

by  Mill-. 
Pound- 
90,322.607 
153.184,688 
211.629,138 
261.091,519 
330.281.618 
323.212.362 
416,711.649 
618.760.669 
601. 950. 445 
636.613,359 
416.765,462 
427,610.499 


: 

24.04 
23  29 
23  14 
21.95 
20.61 
22.23 
22  01 
21.71 
20.01 
19  63 
22.58 
21.09 


0;  five  companies  in  1911,  1912,  1913.  and    1914; 


Net  Refined, 
Production, 

Pounds 
85,032,581 
147  ;-4.8l7 
202,376.519 
249.712.570 
314.636,019 
309.234.720 
398.628,110 
599,861,127 
590.009.375 
628,265,818 
407,305.108 
416.434.944 
1915  and    1916; 


I 

Per 
Pound r 
Cents 
8.272 
7.63 
7.807 
8.615 
9.194 
8.164 
7.619 
8.631 
11.607 
12.105 
14.264 
13.984 
and  seven 
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Promoting  Efficiency  in  Drilling  and  Blasting" 

More  Care  Advocated  in  the  Selection,  Testing,  and  Use  of  Explosives 
By  Mining  Companies  Burning  Rates  and  Preparation  of  Fuses — Use 
And  Care  of  Blasting  Machines— Delay  Explosives — Detonator  Tests 

By  B.  F.  Tillson 

Written  for  Engineering  and  Mining  Journal 


TBE  ART  OF  BLASTING  ROCK  has  perhaps 
not  been  given  the  careful  engineering  scrutiny 
and  research  that  its  importance  in  mining  should 
warrant,  and  it  is  hoped  that  the  following  comments 
may  he  instrumental  in  producing  a  freer  discussion 
of  this  subject.  Do  not  engineers  and  executives  entrust 
the  proper  selection  and  use  of  mining  explosives  to 
men  who  have  only  the  background  of  experience  to 
guide  them  and  do  not  have  the  time  or  equipment  for 
determining  the  suitability  of  materials  or  methods? 
This  practice  is  unjustifiable  under  the  present  condi- 
.  when  all  operations  should  be  given  careful  scru- 
tiny so  as  to  achieve  the  much-needed  increases  in 
efficency.  The  tendency  of  the  workman  is  quite  prop- 
erly to  use  more  explosive  than  is  necessary,  to  avoid 
wasting  the  time,  labor,  and  power  involved  in  drilling 
the  rock,  on  the  ground  that  it  is  better  to  use  a  few 
pounds  too  much  of  dynamite  than  to  run  the  risk  of 
exploding  fifty  or  one  hundred  pounds  with  no  useful 
effect,  and,  in  fact,  only  to  be  hindered  in  the  recovery 
of  all  the  other  work  which  has  been  performed  in 
preparing  the  round.  This  condition  persists  because  of 
the  lack  of  basic  knowledge  which  might  permit  the 
specification  of  the  most  efficient  use  of  explosives  for 
varying  conditions. 

To  be  more  specific,  it  may  be  well  to  present  a 
number  of  queries,  as  follows: 

1.  What  relation  has  the  diameter  of  the  drill  hole 
to  the  burden  which  it  may  carry? 

2.  For  every  10  per  cent  reduction  in  the  diameter  of 
the  drill  hole,  what  percentage  increase  in  the  strength 
of  the  explosive  should  be  made  to  permit  the  burdens 
to  remain  equal? 

3.  What  influence  has  the  rate  of  detonation  of  an 
explosive  in  increasing  its  effectiveness  for  mining? 

4.  Can  any  approximate  tabulations  of  strengths  and 
rates  of  detonation  be  made  for  uniform  classes  of  sound 
rocks  ? 

5.  What  correlation  may  be  made  of  the  rate  of 
detonation  and  the  initial  shock  produced  by  an  explo- 
sive? 

6.  What  are  the  minimum  sections  of  strings  of 
explosives  of  various  strengths  which  will  permit  a 
proper  propagation  of  the  wave  of  detonation? 

7.  What  are  the  respective  efficiencies  of  propagation 
through  explosives,  air,  water,  tamping,  cylinders  of 
wood  which  nearly  fill  the  bore  hole,  or  pieces  of  powder 
box  which  may  be  spaced  between  the  sticks  of  explosive 
in  a  hole? 

8.  What  effect  has  the  period  of  time  for  chemical 
reaction  upon  the  effective  mining  strength  and  rate  of 
detonation  of  an  explosive? 

9.  Should  not  this  maximum  initial  force  be  exerted 
for  an  interval  long  enough  to  stress  the  rock  beyond 
its  elastic  limit? 


•Two    other   articles   by    Mr.    Tillson.    "Promoting   Efficiency   in 
6  Ore  and  Rock"  and  "Increasing  Efficiency  of  Mine  Labor  " 
red  in  the  issues  of  Jan.  21,  1922,  and  March  11 
■  :  and  Minting  / 


10.  How  long  should  this  interval  be  for  various 
rocks  ? 

11.  What  effect  has  the  coefficient  of  heat  conduc- 
tivity of  a  surrounding  rock  upon  the  effectiveness  of 
an  explosive? 

12.  What  forces  are  involved  in  the  blasting  of  rock? 

13.  Is  the  contention  justified  that  as  much  of  the 
explosive  as  possible  should  be  placed  in  the  bottom  of 
the  drill  hole,  or  is  it  preferable  to  distribute  the  explo- 
sive as  much  as  possible  in  the  rock  burden?    When? 

14.  Can  tests  made  in  mortars,  on  steel  plates,  in 
lead  blocks,  by  ballistic  pendulums,  with  pressure  gages, 
or  crushing  tests  be  relied  upon  to  give  either  a  true  or 
a  comparative  index  of  the  merits  of  various  explosives,, 
for  mining  purposes? 

15.  What  tests  would  give  a  better  understanding  of 
the  instantaneous  rupturing  force  of  an  explosive, 
excluding  its  heaving  or  propelling  force? 

16.  Will  a  detonator  placed  in  an  explosive  at  right 
angles  to  the  axis  of  the  bore  hole  produce  a  greater 
effect  than  one  placed  axially? 

17.  What  length  column  of  explosive  can  be  success- 
fully detonated  by  a  No.  6  detonator  and  what  by  a 
No.  8? 

18.  Will  not  the  fineness  of  grinding  of  the  nitrates 
and  other  ingredients  of  an  explosive  shorten  the  period 
of  chemical  reaction  and  thus  produce  a  higher  rate  of 
detonation  and  greater  effect  in  blasting  rock?  If  so, 
should  not  standards  for  this  be  established? 

19.  Is  it  not  possible  to  obtain  a  greater  useful  effect 
from  a  given  explosive  by  charging  it  in  a  column  of  a 
different  shape  than  the  cylindrical  form  in  general  use? 

Rending  Effect  Produced  by  Stresses 

Let  us  consider  the  ramifications  in  this  last  query 
and  seek  any  fallacy  which  may  be  involved  in  such  a 
supposition.  The  explosive  effect  is  a  resultant  of  three 
prime  factors:  (1)  The  amount  of  gases  formed  from 
a  given  weight  of  explosives  (the  gas  volume  of  course 
being  estimated  at  a  standard  temperature  and  atmos- 
pheric pressure)  ;  (2)  the  temperature  of  the  gases 
resulting  from  its  detonation  (which  is  in  turn  depend- 
ent upon  the  amount  of  heat  of  instantaneous  chemical 
reaction,  the  specific  heat  of  the  gases  and  other 
products  of  combustion,  and  the  temperature  and  heat 
conductivity  of  the  surrounding  medium)  ;  (3)  the 
reciprocal  of  the  time  of  gas  evolution.  It  seems  that 
rock  is  broken  by  an  explosive  when  the  latter  produces 
such  a  violent  wave  of  compressional  and  resulting  ten- 
sional  stresses  as  to  strain  it  beyond  its  elastic  limits 
both  in  tension  and  shear.  Therefore,  no  matter  how 
great  the  force,  it  must  be  applied  for  a  sufficient  dis- 
tance to  exceed  the  expansion  of  the  rock  within  its 
elastic  limit.  Once  the  rock  is  ruptured  from  the  solid, 
the  attraction  of  gravity  will  cause  its  displacement,  and 
so  the  propelling  force  of  an  explosive  is  of  relatively 
little  value  to  most  mining  operations.  Although  it  is 
unlikelv  that  the  Trauzl  lead  block  test  correlates  so  well 
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with  the  instantaneous  rupturing  power  as  with  the 
total  amount  of  energy  liberated  by  an  explosive,  it  may 

be  of  profit   to  try  some  of  the  following  experiments 
with  such  a  test. 

Initial  Force  Proportionate  to  Area 

The  force  exerted  by  an  explosive,  as  represented  by 
the  gas  pressure  in  pounds  per  square  inch  at  the  tem- 
perature of  explosion,  is  independent  of  the  quantity  of 
that  explosive  and  depends  solely  upon  its  composition 
and  the  relative  size  of  the  container  to  the  volume  of 
the  explosive.  The  area  of  surface  bounding  any  given 
volume  depends  solely  upon  the  form  assumed  by  the 
volume  and  is  a  minimum  in  a  sphere,  although  if  the 
form  be  limited  to  bodies  whose  surface  is  generated 
by  a  straight  line  moving  parallel  to  itself,  a  cylinder  will 
have  the  least  area  of  surface  per  unit  of  volume.  The 
total  initial  force  resulting  from  the  detonation  of  an 
explosive  in  a  container  of  a  volume  equal  to  the  bulk 
of  such  explosive  is  equal  to  the  unit  gas  pressure 
developed  multiplied  by  the  total  area  of  bounding  sur- 
face. Therefore,  a  greater  total  initial  force  will  be 
developed  by  an  explosive  if  its  container  be  so  designed 
to  present  a  greater  area  of  surface.  A  practical  demon- 
stration is  suggested,  using  a  Trauzl  lead  block. 

Place  a  standard  charge  of  explosive  in  a  cylindrical 
hole  of  i-in.  diameter,  confine  with  standard  weight  of 
tamping,  and  detonate,  producing  a  chamber  with  a 
certain  increased  volume  w-hich  should  be  measured. 
Compare  with  this  the  increased  volume  due  to  the 
detonation  of  a  similar  charge  of  the  same  explosive, 
confined  by  tamping  of  a  similar  weight,  in  a  rectangu- 
lar volume  i-in.  thick  by  0.7854  in.  wide  and  therefore 
of  an  equal  area  of  cross  section  (0.1943\  sq.in.). 

Measurement  of  Effective  Work 

As  in  the  first  test  the  area  of  the  lead  block  exposed 
to  the  force  of  explosion  equals  the  area  of  one  end 
(0.1943J  sq.in.)  plus  the  area  of  the  curved  surface 
(1.5708  in.  times  the  length  of  charge),  and  in  the 
second  test  equals  the  area  of  one  end  (0.1943J  sq.in.) 
plus  the  area  of  the  four  sides  (2.0708  in.  times  length 
of  charge),  if  we  use  a  column  of  explosive  2  in.  long, 
the  respective  areas  of  affected  surface  in  the  first  and 
second  tests  will  be  3.3359J  sq.in.  and  4.3359i  sq.in. 
Therefore,  the  relative  increase  in  the  volume  of  the 
resulting  chambers  should  be  as  3.3359J  is  to  4.3359J, 
or  about  as  1  is  to  1.3,  and  the  increase  in  effective  work 
done  in  the  second  test  because  of  the  shape  of  the  hole 
would  approximate  30  per  cent.  The  limit  with  a  charge 
infinitely  long  is  31.8  per  cent. 

The  conclusions  stated  are  based  on  the  assumption 
that  the  modulus  of  elasticity  of  lead  permits  a  Trauzl 
lead  block  test  to  indicate  properly  the  initial  rupturing 
force  of  the  explosion,  and  that  the  useful  work  per- 
formed by  an  explosive  is  due  to  the  total  initial  force 
exerted.  This  supposition  disregards  the  element  of 
time  due  to  the  resistance  of  the  tamping,  which  permits 
some  work  to  be  done  by  the  gases  after  they  have 
expanded  to  a  pressure  lower  than  the  initial  pressure. 
As  the  increased  volume  of  cavity  due  to  the  initial 
force  of  the  explosion  in  the  second  test  should  be 
greater  than  that  in  the  first,  the  pressm-e  operative 
during  the  period  of  time  taken  to  throw  the  tamping 
from  the  hole  should  be  less,  so  that  the  useful  work  per- 
formed by  this  latter  cause  would  be  less  than  in  the 
first  test,  and  the  total  useful  work  would  not  be  quite 
30  per  cent  greater  in  the  second  test. 


In   the   practical   applical  to  mining, 

there  is  a  line  oi 

measured   by  the  amount    of   material  disrupted   or  dis- 
torted in  the  direction  of  .-,  al  a  more  repre- 
Bentative  demonstration  would  be  given  if  the  expli 
were  detonated  in  a  hole  placed  parallel  to  the  fa 
a  lead  block,  and  as  close  to  the  same  as  the  tensile 
strength   of  the  lead  would   permit,   so  as  to  call 
maximum  deformation  toward  sui  I  liout  actual 
rupturing  of  the  material. 

Experiments  Made  to  Determine  "Useful  Work" 

I  do  not  suggest  that  the  law  of  conservatioi 
energy  does  not  hold  true  nor  that  the  work  done  by  an 
explosive  varies  for  any  given  quantity,  but  rather 
that  the  "useful  work."  for  breaking  rock  from  the 
solid,  may  vary  with  the  shape  of  the  drill  hole  or  method 
of  loading  it.  Field  experiments  made  several 
ago  seemed  to  support  this  theory.  Sticks  of  gelatine 
dynamite  were  stripped  of  their  wrappers  and  split 
longitudinally;  these  half  sticks  were  each  placed  in  a 
tamping  bag  backed  with  a  semi-cylinder  of  plastic 
clay.  The  sticks  were  loaded  in  the.  drill  holes  so  that 
the  explosive  half  faced  in  the  direction  toward  which 
the  holes  were  supposed  to  break.  A  heading  of  a  drift 
was  continued  for  a  month  with  the  holes  loaded  in  the 
above  manner,  and  a  saving  of  40  to  50  per  cent  of 
explosive  was  made.  A  similar  experiment  was  tried  in 
some  back  stopes,  in  which  the  holes  w-ere  pointed 
upward  with  an  angle  of  about  50  deg.  to  the  horizontal. 
The  work  was  not  carefully  supervised  in  regard  to 
powder  control,  and  as  a  result  the  miners  drilled  their 
holes  so  as  to  carry  less  than  the  normal  burdens,  and 
accordingly  less  tonnage  of  ore  per  unit  of  labor  was 
broken  in  a  month.  So  the  experiment  ceased,  being  an 
unprofitable  venture.  However,  it  would  be  interesting 
to  hear  what  results  others  may  have  obtained  on 
similar  tests. 

It  is  quite  possible  that  the  mining  man  has  not  given 
sufficient  attention  to  fuses,  as  these  are  sold  through- 
out the  country  with  widely  different  burning  rates. 
This  may  result  in  an  unpleasant  or  disastrous  expe- 
rience to  miners  who  change  from  one  mining  camp  to 
another;  for  they  may  get  accustomed  to  a  certain  time 
allowance  for  the  lighting  of  fuses  for  a  round  of  holes, 
only  to  find  out  too  late  that  they  have  been  using  a 
more  rapid  fuse. 

Functions  of  Thread  in  Fuses 

There  seems  to  be  a  popular  belief  that  the  thread  in 
the  powder  train  in  the  center  of  the  fuse  controls  the 
rate  of  travel  of  fire  in  the  fuse.  This  is  erroneous,  as 
the  function  of  this  thread  is  only  a  mechanical  one — 
namely,  to  assure  the  even  carrying  of  powder  from  the 
overhead  hopper  to  the  center  of  the  strands  as  they  are 
twisted  to  surround  the  powder  train.  There  are  no 
grounds  for  the  suspicion  that  a  fuse  in  which  this 
thread  is  missing  will  burn  with  greater  speed.  How- 
ever, the  speed  of  a  fuse  varies  with  a  number  of  condi- 
tions, such  as  the  compounding  of  the  powder,  the 
amount  of  hygroscopic  moisture  (therefore  the  humidity 
of  the  room  in  which  it  is  made),  also  the  pressure 
exerted  by  the  tape  and  various  plies  of  wrappings,  and 
whether  paper  wrapped  or  jute. 

In  general,  it  may  be  stated  that  the  greater  the  pres- 
sure exerted  upon  a  fuse,  the  slower  the  flame  will 
travel  in  it.  It  therefore  is  evident  that  the  portion  of 
fuse  tamped  in  a  drill  hole  will  burn  at  a  slower  rate 
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than  that  in  the  free  air.  A  more  impervious  covering, 
as  a  paper  tape,  or  a  double  or  triple  tape,  will  better 
confine  the  gases  of  combustion,  increase  their  pressure, 
and  produce  a  slower  burning  rate.  Fuse  will  therefore 
burn  faster  at  high  altitudes  than  at  sea  level.  If  the 
end  of  a  fuse  is  not  inserted  all  the  way  in  a  detonator 
so  as  to  touch  the  fulminate  of  mercury,  the  crimping 
may  increase  the  gas  pressure  at  this  point  so  that  it 
will  spit  a  rather  feeble  flame  and  may  not  cause  the 
cap  to  detonate. 

Burning  Rates  of  Fuses 

The  manufacturers  of  fuse  claim  the  privilege  of  a 
10  per  cent  variation  in  the  burning  rate  above  or  below 
its  rating,  thus  making  a  total  variation  of  20  per  cent 
possible.  This  seems  entirely  too  much,  for  such  a 
variation  would  seem  to  be  fruitful  of  inefficient  work 
and  hazard.  The  danger  is  not  in  the  question  of  time 
available  for  the  lighting  of  fuses — for  miners  should 
allow  themselves  a  greater  factor  of  safety  than  this — 
but  in  the  probability  that  the  holes  may  be  exploded 
out  of  rotation  and  unexploded  powder  be  thrown  into 
the  muck  pile.  This  condition  has  been  experienced,  but, 
on  the  other  hand,  tests  over  a  period  of  several  years 
have  indicated  that  it  was  possible  to  obtain  fuses  with 
a  burning  rate  of  about  90  seconds  per  yard  which  did 
not  vary  more  than  one  second  per  yard  more  or  less 
than  this  rate.  It  would  seem  possible  to  require  the 
fuse  manufacturers  to  lessen  considerably  their  10  per 
cent  allowance  and  perhaps  they  could  meet  a  21  per 
cent  variation  guarantee  if  the  demand  were  great 
enough  to  warrant  their  humidifying  the  rooms  in 
which  such  fuse  is  manufactured.  If  smaller  variations 
specified,  it  would  also  be  necessary  to  standardize 
onditiona  of  testing  and  the  correction  factors  for 
altitudes  and  other  variables,  but  this  does  not  offer  a 
difficulty  which  has  not  been  met  in  power-plant 
fications  and  other  fields  of  engineering. 

The  cutting  of  fuse  to  proper  length  and  the  crimping 

detonators  upon  them  is  now  done  by  many  mines 

at  a  central  point  on  the  surface.     In  some  mines  both 

ends  of  each  length  of  fuse  are  dipped  into  a  water- 


proofing compound,  stu-h  as  a  thickened  black  asphaltum 
paint,  and  tins  practice  helps  to  standardize  the  work  of 
blasting  and  tends  to  increase  the  efficiency.  It  is,  how- 
ever, highly  important  that  the  free  end  is  water- 
proofed,  or  else  the  humidity  of  the  mine  air  will  give 
some  of  its  moisture  to  the  powder  train  of  the  fuse  and 
will  cause  irregular  burning.  The  fuse  should  not  be 
roughly  handled  when  it  is  unusually  cold,  for  the 
waterproofing  impregnation  is  then  likely  to  be  brittle 
and  so  the  fuse  may  receive  cracks  through  its  water- 
proofing. The  temperature  of  a  fuse  will  also  affect  its 
burning  rate. 

The  use  of  electric  exploders  with  a  blasting  machine 
(magneto)  is  well  adapted  to  some  conditions,  such  as 
blasting  the  V  cuts  in  a  drift  heading,  where  the 
simultaneous  detonation  of  a  number  of  holes  produces 
the  maximum  useful  effect,  but  does  not  cause  a  loose 
back  in  the  near-by  working  places.  But  in  most  of  the 
stopes  and  other  workings  it  is  usually  necessary  to 
have  rounds  of  holes  fired  in  sequence,  so  if  ordinary 
fuse  is  not  used  one  can  employ  the  electric  ignition  of 
a  delay  acting  exploder  or  especially  slow  fuse.  The 
delay  acting  exploders  are  made  in  five  delay  periods, 
and  really  contain  a  short  piece  of  unusually  slow  fuse. 
The  electrically  ignited  delay  fuses  can  be  obtained  in 
several  lengths,  such  as  4  in.,  8  in.  and  12  in.,  and  inter- 
mediate time  periods  may  be  arranged  for  by  cutting  off 
certain  amounts.  These  fuses  require  that  usual  detona- 
tors be  crimped  on  them.  They  are  preferred  to  the 
delay  acting  caps  because  they  permit  a  greater  range 
of  time  intervals. 

The  Galvanometer  in  Circuit  Testing 

Considerable  dissatisfaction  may  result  from  either 
of  these  electrical  delay  fuses  if  one  important  factor 
is  not  observed.  They  should  never  be  wired  with 
instantaneous  electric  exploders,  for  the  detonation  of 
the  latter  may  tear  away  the  wires  of  the  former  before 
they  are  properly  ignited.  In  general,  the  use  of  elec- 
tric blasting  is  not  satisfactory  underground  where 
power  circuits  are  not  convenient  and  where  a  number 
of  rounds  must  be  fired  in  succession  or  it  is  preferable 
for  all  of  the  holes  to  go  in  rotation,  for  the  lead  wires 
are  badly  messed  up  by  each  blast,  and  recovery  of  them 
wastes  time. 

Too  frequently  the  use  of  old  lead  wires  with  damaged 
insulation  causes  blasting  troubles  and  delays.  A  gal- 
vanometer test  should  always  be  made  of  the  circuit 
before  connecting  to  the  blasting  machine.  There  are 
portable  galvanometers  with  calibrated  scales  permit- 
ting a  check  of  the  actual  against  the  calculated  resist- 
ance of  the  circuit,  but  in  general  a  simpler  form  of 
galvanometer  tester  will  prove  satisfactory.  This  device 
has  a  hand  with  a  disk  marked  O.K.,  and  when  the  O.K. 
shows  it  is  an  indication  that  the  circuit  is  unbroken. 
Electric  exploders  should  never  be  connected  in 
parallel,  as  their  variation  in  resistance  will  cause  the 
shunting  of  the  blasting  current  chiefly  through  those 
of  the  lowest  resistance,  and  the  other  holes  will 
probably  misfire. 

Care  of  Blasting  Machines 

The  proper  handling  of  a  blasting  machine  is  a  rather 
tricky  matter,  for,  unless  it  is  securely  set  upon  a  level 
floor  so  that  the  push  rod  may  be  vigorously  pushed 
down  without  any  side  thrust  to  give  a  binding  tendency 
during  the  stroke,  the  magneto  will  not  receive  the 
sharply  accelerated  rotation  which  seems  to  produce  a 
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maximum  potential  and  cui  cut.     Under  such  conditions 
there  is  often  sufficient  variat 
bridge   wires   in   the   electric   expli 
.'i'    high    resistance   to   !»•    heated    enough 
detonation  of  the  fulmi  rcurj  or  ignitioi 

pound,  though  the  others  will  not  he  ignited.  This  con- 
dition may  more  frequently  exisl  with  the  delay  action 
exploders.  Another  practice  should  be  bo  ne  in  mind 
in  help  obviate  difficulties  in  blasting  bj  magi 
Before  connecting  the  magneto  to  the  circuit,  the 
operating   handle  should    be   raised   ami   pushed    i 

vigorously    several    times   so  as   to    increase    the    residual 

magnetism  in  the  field  of  the  generator. 

It    would    seem    that     improved    types    of    blasting 
machines  might   he  developer!  and  more  generally   used. 
For  instance,  the  magneto  might   he  driven  by  a 
high-speed,    compressed-air    turbine;    or    the    magne'.o 


might  be  driven  throug 

hea\  be    wound    up    V 

crank    and 

designs    would    ■  much   of   thi 

factory  performances  «  hii  I  ail. 
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I  letonatoi  s  should  bi   tested  fi  om  t  ime  to  1  ime  b 

nents   to  as  sun    th<    operatoi    thai    they 
•  sua]  the  desired  strength.     I  panying  illu 

iion  shows  the  design  of  a  simple  device   fer  making 
tests   in  the  commonly  accepted   manner.     A   piei 
aluminum  plate  1 '  in.  x  1     in.  x  No.  8  gage  (0 
is  laid  on  the  ring,  and  the  detonator  is  placed  upright 
upon  it  with  the  heveled  edge  oi  the  weight  resting  upon 
the  e:'.ge  of  the  detonator  where  it   is  crimped  upo 


RESULTS  OF  TESTS  OX  NO.   6  AND  XO.  8  BL.ASTIXG  CAPS 
Observe  sides  of  Xo.   6  and  Xo.  S  shown  in  1  and  2  ;  reverse,  in  3   and   I 
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rhe  amount  of  depression  put  in  this 
plate  or  the  >:.■«■  of  the  hole  torn  through  it  by  the 
explosion  of  a  detonator  is  considered  an  index  of  its 
strength  comparatively  with  the  results  produced  by 
other  detonators  in  similar  tests.  Lead  plates  nave 
commonly  been  used  for  such  tests,  but  it  is  difficult  to 
the  sheet  lead  with  as  uniform  physical  proper- 
as  the  aluminum,  so  the  latter  is  preferred. 

A-  an  example  of  the  value  of  such  tests  the  follow- 
ing experience  may  be  cited  and  illustrated  by  the 
accompanying  photograph : 

With  the  belief  that  more  efficient  results  would  be 
obtained  from  a  50  per  cent  low-freeing  blasting 
gelatine  if  No.  S  detonators  were  used  in  place  of  No.  6, 
the  former  were  adopted  at  an  added  expense.  After 
they  had  been  used  for  some  time  it  was  thought  that 
the  results  were  inferior  in-  tag  superior,  and 

such  a  testing  machine  was  built  and  applied.  It  was 
t«und  that  many  of  the  No.  8  detonators  did  not  rupture 
the  aluminum  test  plates  as  severely  as  the  No.  6  caps. 
return  to  the  use  of  No.  6  detonators  was  indicated 
and  adopted  with  more  satisfactory  results  and  less  cost. 

The  No.  8  detonator  is  slightly  larger  in  diameter 
and  has  a  deeper  charge  of  fulminate  than  the  No.  6, 
but  it  is  questionable  whether  the  greater  depth  of 
charge  produces  useful  results.  If  it  does,  perhaps  the 
above  noted  method  of  testing  is  not  a  true  index.  This 
matter  should  be  investigated,  or,  if  decisive  investi- 
gations have  been  made,  the  mining  fraternity  should 
be  advised  of  the  results. 

It  seems,  also,  that  we  should  have  available  more 
definite  data  of  the  useful  effects  produced  by  various 
diameters  of  detonators  with  various  charges  of  ful- 
minate of  mercury  upon  explosives  of  different  com- 
positions and  strengths;  also,  the  effective  length  of  a 
column  of  explosives  for  which  different  detonators  are 
adapted,  of  course  varying  with  the  composition  and 
strength  of  the  explosive.  Does  the  detonator  need  to 
do  more  than  detonate  the  explosive  surrounding  it,  and 
should  the  wave  of  detonation  propagated  by  the  explo- 
sive itself  be  relied  upon  to  explode  the  remainder  of 
the  charge?  If  not,  then  it  would  seem  that  the  more 
general  application  of  a  denoating  fuse  is  indicated  and 
our  underground  blasting  practice  should  be  revolution- 
ized. What  data  may  be  offered  to  make  out  a  case  for 
the  detonating  fuse  (cordeau  detonant),  and  what  is  the 
minimum  length  of  a  column  of  explosive  in  which  it 
will  show  a  saving  which  will  warrant  its  use,  although 
its  cost  is  greater? 

Cadmium  Production  Declined  in  1921 
Figures  obtained  from  producers  by  the  U.  S. 
Geological  Survey  show  that  the  total  production  of 
metallic  cadmium  in  1921  was  65,101  lb.,  a  decrease  of 
64,182  lb.  or  about  50  per  cent,  as  compared  with  the 
production  in  1920.  On  the  other  hand,  the  production 
of  cadmium  sulphide  in  1921  amounted  to  65,446  lb.,  an 
increase  of  33,313  lb.,  or  more  than  100  per  cent,  over 
the  production  in  1920. 

The  value  of  the  metallic  cadmium  produced  was 
$63,799  and  that  of  the  cadmium  sulphide  was  $71,336, 
making  a  total  value  of  $135,135,  as  compared  with 
$188,535  in  1920,  a  loss  of  28  per  cent.  The  average 
selling  price  of  metallic  cadmium  in  1921  was  98c.  per  lb., 
as  against  $1.17  in  1920,  and  that  of  cadmium  sulphide 
(1.09  per  lb.,  as  against  $1.16  in  1920. 
A  noteworthy  development  of  1921  was  the  extension 
of  the  use  of  cadmium  electroplating  for  preventing  rust. 


Compressed-Air  Blowers  in 
Metal-Mine  Ventilation 

Compressed-air  blowers  should  never  be  used  in  lieu 
of  a  permanent  ventilation  system,  according  to 
Richard  V.  Ageton  in  Reports  o)  Investigations,  U.  S. 
Bureau  of  Mines.  Probably  the  most  common  error 
made  in  placing  dependence  on  compressed-air  blowers 
as  an  aid  to  underground  ventilation  is  the  tendency  to 
over-rate  their  cooling  efficiency.  It  is  a  common  but 
natural  error  to  assume  that  compressed  air  which 
issues  freely  from  a  blower  is  of  the  same  temperature 
as  the  compressed  air  which  issues  freely  from  the 
exhaust  port  of  a  rock-drilling  machine.  A  number 
of  readings  were  taken  in  different  mines  of  the  tem- 
perature of  the  rock-drill  exhaust,  of  the  compressed 
air  flowing  from  the  blowers,  and  of  the  surrounding 
air.  In  general,  the  temperature  of  the  rock-drill 
exhaust  was  from  10  to  30  deg.  below  that  of  the  sur- 
rounding air,  in  many  instances  being  slightly  below 
freezing,  32  deg.  F. 

In  some  of  the  larger  mines  visited,  the  compressed 
air  used  by  the  rock-drilling  machines  and  by  com- 
pressed air  blowers  constituted  10  to  20  per  cent  of 
the  total  air  in  circulation,  and  in  some  of  the  smaller 
mines,  as  much  as  90  per  cent.  It  has  been  considered 
by  some  that  the  exhaust  air  from  the  drills,  with  an 
occasional  blowing  of  the  face  by  compressed  air  from 
the  hose,  is  sufficient  to  ventilate  the.  drifts  and  stopes. 
In  some  mines,  however,  special  blowers  are  used,  and 
considerable  time  and  thought  has  been  devoted  to  their 
construction. 

Compressed-air  blowers  are  an  aid  to  metal-mine 
ventilation  in  that  they  do  increase  the  cooling  power 
of  the  mine  air  in  the  immediate  vicinity  of  the  blower, 
and  will  dilute  the  noxious  gas  content  of  the  mine  air 
to  a  certain  extent.  The  capacity  of  one  of  these 
blowers,  approximately  80  cu.ft.  per  minute,  though  as 
much  as  that  of  a  rock-drilling  machine,  is  not  suffi- 
cient to  remove  the  fumes  caused  by  blasting,  nor  is 
the  cooling  effect  of  the  air  felt  at  distances  of  more 
than  50  ft.  from  the  blower,  and  then  only  when  directly 
in  the  line  of  the  compressed-air  stream  used  for  venti- 
lation. 

On  the  other  hand,  a  small,  self-contained,  electric 
fan,  forcing  from  1,000  to  2,000  cu.ft.  of  free  air  per 
minute  either  through  a  canvas  or  galvanized  pipe, 
gives  instant  relief  from  heat  and  humidity,  and,  if 
a  galvanized  pipe  is  used  with  a  reversible  fan,  the 
fumes  and  powder  smoke  can  be  quickly  removed,  to  the 
expedition  of  the  work  and  the  increased  comfort  of 
the  miners. 


Pure  Acetylene  Not  a  Precipitant 
of  Gold  or  Silver 
The  U.  S.  Bureau  of  Mines  is  continuing,  at  Reno, 
the  investigation  of  various  precipitant  reagents,  prov- 
ing that  pure  acetylene  does  not  precipitate  silver  or 
gold  from  cyanide  solution.  Acetylene,  as  ordinarily 
generated,  contains  some  hydrogen  sulphide,  which  will 
precipitate  silver,  but  if  this  gas  be  removed  by  passing 
through  a  sodium-hydroxide  solution,  the  purified 
acetylene  will  not  precipitate  either  silver  or  gold  from 
cyanide  solution,  but  does  precipitate  silver  from 
aqueous  solution  of  silver  nitrate  in  the  form  of  a 
white  acetylide,  which  is  an  explosive  chemical  when  it 
is  dry. 
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Mining  Engineers  of  Note 

Horace  Pomeroy 


"M 


Y  TRAINING  and  experience  have  been  rather 

ordinary."  says  Horace  Pomeroy.  This  is  a 
common  complaint  among  mining  engineers 
who  have  made  enviable  records  in  the  profession,  many 
of  them  seeming  to  think  that  it  requires  a  narrow 
escape  from  voracious 
cannibals  in  the  African 
trojiics.  the  successful 
administration  of  the 
technical  and  business 
affairs  of  a  great  mine, 
Or  a  rise  from  a  strug- 
gling shoelace  peddler  to 
the  affluent,  presidency  of 
a  reasonably  sized  min- 
ing corporation  to  en- 
title the  engineer  to  any 
recognition.  Although 
perfectly  true  that  the 
operators  of  large  min- 
ing properties  are 
usually  well  known  by 
name  to  fellow  engineers, 
it  is  no  less  equally  true 
that  the  engineers  of 
smaller  mines  have  prob- 
lems just  as  momentous 
and  difficult  to  solve. 
Inasmuch  as  fewer 
people  are  financially  in- 
terested in  the  smaller 
ventures,  it  is  not  sur- 
prising that  engineers 
connected  with  them  do 
not  receive  as  much  pub- 
licity as  the  fellow  mem- 
bers engaged  in  larger 
operations.  Horace 
Pomeroy  was  born  in 
Pennsylvania  in  1875 — 
nothing  out  of  the 
ordinary  in  that.  His 
father,  who  was  a  mining  engineer,  took  his  family  out 
West  when  Horace  was  but  a  few  years  old.  We  hate  to 
think  what  would  have  happened  had  father  Pomeroy 
remained  in  Pennsylvania — Horace  would  probably  have 
gone  into  coal  mining,  and  the  War  Minerals  Relief 
Commission  would  have  been  without  the  services  of 
a  valuable  member.  However,  he  received  a  grammar- 
and  high-school  education  in  Portland,  Ore.,  and  was 
graduated  from  the  engineering  department  of  Leland 
Stanford,  Jr.,  University  in  1897.  The  love  of  an  out- 
door life  which  he  acquired  and  his  fondness  for 
athletics  undoubtedly  had  something  to  do  with  his  stay 
at  the  university  for  a  year  after  graduation  as  grad- 
uate manager  whose  duties  involved  a  supervision  of 
athletic  funds. 

For  five  years  Pomeroy  worked  with  his  father  in 
various  gold-dredging  and  gold-mining  operations.  He 
occupied  himself  with  different  engineering  tasks  and 
ultimately  became  engineer  for  the  King  of  Arizona 
mine,  at   Kofa,   Ariz.     In   1903  he  was  made   general 


uperintendenl  and  for  five  years  remained 
The  King  of  Arizona  was  a  low-grade  gold  mine,  with 
fuel  and  wati  i   and  situated  forty  five  milee  from 

a  railroad.     In  other  words,  one  of  thi  'here 

are  many  in  the  United  States — far  off  the  beaten  I 

and  i .  uch  per- 

severance and  skill  to 
overcome  unusual  op- 
erating conditions.  That 
he  managed  to  make  a 
good  profit  on  $6  ore 
u  n  (I  e  r  those  circum- 
stances is  surely  nothing 
ordinary.  In  1906  Pome- 
roy resigned  to  become 
the  general  manager  of 
the  Black  Mountain 
mine,  in  Sonora,  Mexico, 
a  gold-silver  property. 
where  he  stayed  until 
1911.  The  mine  was 
equipped  with  a  1,000- 
ton  plant,  and  mining, 
milling,  and  cyaniding 
were  done  under  $2  per 
ton.  "Conditions,  of 
course,  were  all  in  our 
favor,"  modestly  says 
Mr.  Pomeroy.  which,  if 
correct,  is  also  out  of 
the  ordinary.  The  Black 
Mountain  mine  closed 
down  in  1911,  and  he 
took  up  consulting  and 
examination  work  for 
about  five  years.  He  then 
directed  the  operations 
of  the  Mammoth  mines, 
at  Schultz,  Ariz.,  as  gen- 
era] manager,  a  mine 
producing  molybdenum 
and  being  developed  into 
a  gold  mine.  He  remained  there  from  1917  to  1919, 
when  he  was  called  to  Washington  to  act  as  a  commis- 
sioner on  the  War  Minerals  Relief  Commission,  filling 
the  vacancy  caused  by  the  death  of  Dr.  Foster,  one  of 
the  three  commissioners  originally  appointed.  Mr. 
Pomeroy  quickly  made  his  presence  felt  in  the  expedi- 
tion of  the  work  of  the  commission.  He  never  forgot 
his  role  of  a  public  servant  and  discharged  his  duties 
and  contributed  his  opinions  from  that  standpoint. 
He  was  true  to  the  training  of  judicial  decision 
and  prompt  impartial  action  which  alone  can  make  a 
successful  mine  operator  and  hence  is  the  best  prepara- 
tion for  a  man  for  public  service.  When  we  compare 
men  of  this  type  with  those  who  come  into  public  service 
through  the  school  of  law-  and  politics,  and  observe  how 
the  latter  have  come  to  forever  act  with  an  ear  to  the 
ground  for  an  unfavorable  reaction  against  their  deci- 
sions, and  a  hand  swift  to  retract,  alter  and  conciliate 
any  and  every  faction,  we  heartily  wish  that  we  could 
fill  up  the  public  service  with  mining  engineers. 
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Further  Comments  on  Ground  Silica 

••1    havi    read   the  article   mi   the  uses  of   finely    ground 

.  in  your  issue  of  Jan.  28,  which  is  of  some  interest  to 

me  as  I  have  located  a  large  deposit  of  decomposed  silica  of 

which  I  think  over  50  per  cent  will  come  under  a  300  mesh. 
It  comes  in  a  moist  state  and  when  dry  is  as  white  as  snow. 
I  have  shown  this  to  a  few  persons  in  Denver  who  use  it  in 
small  quantities  and  who  pronounce  it  tine,  but  there  is  not 
enough  of  it  used  in  this  district  to  justify  equipping  the 
rty  of  the  company  with  which  1  am  connected  to 
handle  it  properly,  and  the  freight  rates  at  the  present 
time  are  too  high,  I  fear,  to  warrant  trying  to  supply  East- 
irn  manufacturers.  I  am  not  familiar  with  the  locations 
and  quantities  of  this  product  over  the  country,  and  it  may 
be  that  there  are  good  deposits  nearer  the  large  users  of 
it  which  would  make  it  useless  for  our  company  to  try 
to  compete  with  other  producers. 

"Your  article  seemed  to  be  in  answer  to  an  inquiry,  and 
nek  me  that  you  might  be  kind  enough  to  furnish  us 
a  little  information  along-  the  same  line.  If  in  your  opinion 
you  think  we  have  something  worth  while  and  think  we 
might  be  able  to  supply  some  of  the  heavy  users  of  the 
product,  we  would  greatly  appreciate  it  if  you  would  give 
us  the  names  of  some  of  the  manufacturers  who  use  it 
in  large  lots." 

Without  an  inspection  of  a  mineral  property  and  its 
products  it  is  impossible  to  state  whether  it  has  any 
commercial  possibilities.  In  general,  the  mining  and 
marketing  of  the  non-metallics  should  be  attended  with 
careful  supervision  of  the  uniformity  of  the  product. 
Nothing  is  so  disastrous  to  cordial  relations  between 
producer  and  consumer  as  shipments  that  vary  widely  in 
chemical  or  physical  properties.  Silica  is  a  common 
non-metallic,  and  is  produced  by  many  localities  in  prac- 
tically every  state  in  the  Union,  although  most  of  it 
comes  from  the  South  and  Middle  West.  Before 
attempting  to  produce  it,  the  local  market  should  be 
investigated,  as  it  ordinarily  controls  the  disposition  of 
the  product.  Only  exceptionally  pure  minerals  or  those 
with  special  properties  can  stand  high  freight  rates  to 
distant  points. 

Supplementing  the  article  on  silica  in  our  issue  of 
Jan.  28th,  the  following  remarks,  taken  from  a  recent 
Bureau  of  Mines  report  by  R.  B.  Ladoo,  will  give  addi- 
tional details  regarding  the  preparation  of  silica  for  the 
market  and  specifications: 

".Methods  of  mining  the  various  siliceous  materials  vary 
widely,  dependent  on  the  form  of  the  material,  nature  and 
location  of  deposits,  and  type  of  product  to  be  made.  How- 
ever, most  of  the  deposits  are  worked  by  open-pit  or  quarry- 
ing methods,  often  in  a  crude  way.  Sand  deposits  may  be 
worked  by  hydraulicking,  by  dredging,  or  by  the  use  of  a 
steam  shovel.  Vein  quartz  is  often  obtained  as  a  by- 
product in  the  mining  of  other  materials.  Pegmatite 
ouartz  is  almost  always  obtained  as  a  byproduct  in  work- 
ing pegmatite  dikes  for  feldspar  or  mica. 

"The  mining,  preparation,  and  utilization  of  tripoli  and 

'  -    i:  ■•]-    earth    are    rather    specialized,    and    these 

ta  are  covered  by  Bureau  of  Mines  publications. 

"No  true  flint  is  mined  in  this  country,  either  for  grind- 
ing pebbles  or  for  ground  flint,  and  all  flint  marketed  is 
imported,  chiefly  from  Europe.  Much  of  the  material  sold 
to  the  pottery  trade  as  ground  flint  is  either  ground  quartz 
or  ground  sand,  although  considerable  true  flint  is  gound 
in  this  country,  chiefly  for  ceramic  purposes. 


"In  the  grinding  and  preparation  of  silica  for  market 
several  methods  are  in  use,  dependent  upon  the  type  of  law 
material,  the  character  of  the  product  desired,  and  the 
progressiveness  of  the  producer.  For  ceramic  use  silica  is 
ordinarily  ground  to  pass  through  a  140-mesh  sieve,  but  for 
paint,  polishes  and  fillers,  much  finer  grinding  is  necessary, 
a  200  or  even  300  mesh  product  being  required.  For  sand- 
paper much  coarser  grains  are  needed,  and  these  grains 
must  be  carefully  graded  by  size. 

"Massive  flint  and  crystalline  quartz  are  exceedingly  hard 
and  tough.  Crushing  the  crude  rock  is  difficult  and  ex- 
pensive, and  to  obviate  this  it  is  often  calcined  before 
crushing.  Calcination  is  usually  done  in  a  small  vertical 
kiln,  resembling  a  lime  kiln,  fired  with  wood  or  coal,  in 
which  are  placed  alternate  layers  of  rock  and  fuel.  As  the 
fuel  burns  away  the  charge  slowly  sinks  in  the  kiln,  the 
heated  rock  being  removed  at  the  bottom  and  quenched 
with  water.  The  calcined  rock  may  then  be  broken  down 
by  hand,  and  fed  to  'chaser  mills'  or  crushed  in  jaw 
crushers,  possibly  followed  by  'chaser  mills.'  Fine  grind- 
ing may  be  done  either  wet  or  dry.  Wet  grinding  may  be 
accomplished  in  conical  mills,  short  tube  mills,  in  long  tube 
mills,  or  in  wet  grinding  pans.  If  a  wet  grinding  process 
is  used,  the  finished  product  is  usually  sized  by  some  system 
of  water  classification.  Dry  grinding  may  be  done  in  coni- 
cal mills,  short  pebble  mills  of  the  intermittent  type,  or 
long  tube  mills.  In  dry-grinding  methods,  sizing  of  the 
finished  product  is  not  common,  but  in  some  instances  air 
separation  may  be  used.  The  wet-ground  product  may  be 
dried  by  steam  in  open  tanks  or  over  steam-pipe  racks  or 
in  rotary  driers. 

"The  present  tendency  is  toward  grinding  less  flint  and 
vein  quartz  and  more  glass  sand,  loosely  consolidated  sand- 
stone and  tripoli,  on  account  of  the  high  cost  of  pulveriz- 
ing the  massive  forms  of  silica. 

"Few  standard  specifications  and  tests  have  been  formu- 
lated for  finely  ground  silica,  but  most  products  are  sold 
on  sample.  For  ceramic  use,  most  consumers  require  a 
product  99  per  cent  of  which  will  pass  through  a  140-mesh 
screen.  They  also  require  that  the  iron  content  be  low 
(sometimes  less  than  0.05  per  cent).  Amorphous  silica  in 
the  form  of  ground  flint  is  often  preferred  by  the  pottery 
trade.  For  paint  and  for  fillers  a  200-mesh  product  is 
usually  required,  although  for  some  uses  a  product  as  fine 
as  350  mesh  is  demanded.  Angular  grains  are  often  pre- 
ferred to  rounded  grains  for  use  in  paint  and  fillers.  For 
abrasive  purposes  the  grain  size  varies  from  a  coarse  sharp 
sand  (for  coarse  sandpaper)  down  to  an  impalpable  dust 
(for  fine  polishes).  It  is  important  that  abrasive  silica 
have  sharp  angular  grains,  rather  than  rounded  grains." 

The  demand  for  ground  silica  is  smaller  than  the 
supply.  We  have  no  list  available  of  the  largest  and 
most  important  consumers,  but  suggest  that  the  pros- 
pective producer  of  fine  silica  communicate  with  near-by 
manufacturers  of  scouring  soaps,  tooth  powders,  filter 
mediums,  paint,  wood  fillers,  rubber,  and  pottery  as 
possibly  being  interested  in  his  commodity. 

A  better  understanding  of  the  non-metallic  products 
and  experiments  to  determine  their  characteristics  are 
constantly  opening  new  uses  for  them.  Additional  ex- 
perimentation and  research  promises  to  widen  the  field. 
The  lack  of  complete  knowledge  on  the  part  of  some 
consumers  of  non-metallics  reacts  upon  the  producers. 
A  present  tendency  toward  standardization  promises 
greatly  to  benefit  both  interested  groups,  assuring  the 
consumer  the  most  economical  material  for  his  purpose 
and  permitting  the  producer  to  supply  it. 
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Leakage  in  Compressed-Air  Lines 

By  Theodore  Simons 

Written  foi    I  and  Mining  Journal 

With  the  object  of  calling  attention  to  the  startling 
magnitude  of  energy  losses  caused  by  seemingly  in- 
significant leaks  in  air  lines,  the  following  method  of 
approximate  calculation  is  suggested,  that  may  be  used 
in  the  absence  of  accurate  measuring  appliances  such 
as  were  described  by  W.  S.  Weeks  in  the  Jan.  7  issue  of 
the  Engineering  and  Mining  Journal. 

The  escape  of  air  from  an  orifice  (leak)  in  the  pipe 
line  is  due  to  the  pressure  of  the  air  flowing  through  the 
pipe.  The  volume  of  the  escaping  air  is  a  function  of 
the  area  of  the  orifice  and  the  velocity  with  which  the 
air  flows  through  this  orifice,  thus: 
q  =  vA 


1' 


in  which 


q  =  quantity   of  escaping   air   in   cu.ft.   per 

second 
r  =  velocity  of  air  in  ft.  per  second 
A  =  area  of  the  orifice,  in  sq.ft. 
The  theoretical  velocity  of  the  escaping  air  is : 

v  =  \'2gh  ft.  per  second  (2) 

in  which  h  =  height,  in  feet,  of  a  column  1  sq.in. 
in  cross  section,  and  consisting  of  air 
of  uniform  density.  The  density  in 
this  instance  corresponds  to  the  aver- 
age gage-pressure  (p)  of  the  air  in 
that  portion  of  the  pipe  where  the  leak 
occurs. 
The  volume  of  this  air  column   is  expressed  in  the 

formula 

1 


volume 


144 


h  cu.ft. 


(3) 


Obviously,  the  weight  of  the  air  column  must  be  p 
lb.  to  exert  a  pressure  of  p  lb.  on  its  base,  which  is 
1  sq.in.  in  area.  Assuming  an  average  temperature  of 
60  deg.  F.,  and  knowing  that  1  cu.ft.  of  atmospheric 
air  at  sea  level  (atmospheric  pressure  =  14.7  lb.1  and 
at  60  deg.  F.  weighs  0.0764  lb.,  the  weight  of  1  cu.ft. 
of  air,  having  a  gage-pressure  of  p  lb.  at  a  locality  where 
the  atmospheric  pressure  is  P„  lb. 


W  =  0.0764 


P    +    Pn 

14.7 


11.. 


As  the  air  column  under  consideration  weighs  p  lb., 
it  follows  that 


1 
144 


whence 


h  X  0.0764 


P 


P  +Pa 
14.7 


07^qpp;ft. 


Introducing  this  value  of  h  in  equation   (2)   gives 
Theoretical  velocity  v  =  1,336.  I- 


P 


ft.  per  second. 


IP  +  P., 

Owing  to  friction  and  other  resistances,  the  actual 
velocity  is,  of  course,  much  smaller.     For  pressures  up 


to  -1"!  li'.  ii  maj   be  taken  to  b<   ap]  n  icimatelj  one-half 

of  !lic  theoretical  velocity.  Tailing  the  area  of  the  leak 
or  leaks  A  square  feet,  the  volume  of  compressed  air 
escaping  per  minute  is: 

V,  -  60     2     A^^        p 


V,  =  40,080  A 


V 


P  +  P 

Its  free-air  equivalent  is: 

V     -Vl^ 

Introducing  value  of  \\  from  (4)  gives: 
40,080  A 


cu.ft.  per  minute        I  1  I 


r 


Pa 


\  p(p    -I-   Pa)   cu.ft.  of  free  air   per 
minute. 


Example:  From  various  leaks  in  a  pipe  line  aggre- 
gating 1  sq.in.  in  area,  air  at  an  average  pressure  of  p 
=  90  lb.  gage  escapes  into  the  atmosphere,  in  a  locality 
where  the  atmospheric  pressure  is  Pa  =  12  lb.  per  sq.in. 

(a)  What  is  the  volume  of  the  escaping  air,  ex- 
pressed in  cu.ft.  of  free  air  per  minute? 

(b)  What  is  the  loss  of  energy,  expressed  in  horse- 
power ? 

(a) 

40,080  ~ 
Va  =      — 10  \/90(90  +   12)   =  2,220  cu.ft.  per 

minute. 
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(b)  Assuming  two-stage  compression,  the  theoretical 
horsepower  required  to  compress  2,220  cu.ft.  of 
free  air  per  minute  from  12  lb.  to  102  lb.  absolute  is 


HP 


144  n 


£*n  [(£)-->] 


in  which 


33,000  (i 

1.406 
Pa  =  12  lb. 

V„  =  2,220  cu.ft.  per  minute 
Pa   =   (90  -f  12)  =  102  lb. 
whence  theoretical  horsepower  =  290. 

Adding  15  per  cent  for  resistances  and  mechanical 
imperfections,  the  actual  loss  is  333  hp. 

Such  glaring  waste  of  energy  due  to  what  might 
appear  to  be  an  insignificant  leak  points  to  the  impor- 
tance of  stopping  leaks  as  soon  as  discovered  and  of 
preventing  escape  of  air  from  valves  left  open  without 
serving  a  useful  purpose. 


Repairing  Jackhammer  Handles 
By  Henry  Warrington 

Written  for   Eng  0  m  ning  Journal 

Do  you  have  trouble  with  the  threads  in  the  handles 
of  your  jackhammers  wearing  to  such  an  extent  that 
the  spud  of  the  water  hose  connection  will  not  stay 
tight?  If  so,  have  a  small  male  and  female  bushing 
made,  the  male  end  fitting  into  the  jackhammer  handle 
and  the  female  taking  the  spud  at  the  end  of  the  water- 
hose  connection.  These  spuds  can  be  easily  and  cheaply 
removed  and  discarded  when  worn,  leaving  the  handle 
as  good  as  new. 
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there  wore  picked  up  at  the  plant  of 
.  ifornia  mining  company  at  least  a  dozen  jack- 
hammer  handles  which  had  been  thrown  to  one  side  as 
useless  simply  because  the  threads  had  become  so  worn 
that  the  miners  could  not  keep  the  spud  tight.  The 
superintendent  had  them  tapped  out  and  a  bushing  put 
in,  thus  reclaiming  $100  worth  of  handles.  These  bush- 
ings are  now  put  into  the  company's  new  machines 
•  sending  them  underground,  and  the  men  have 
no  more  trouble  from  this  source. 


Hoisting  Ropes 

Written  for   I  "'d  Mining  Journal 

Five  types  of  steel-wire  ropes  are  used  in  hoisting 
— the  ordinary  lay,  the  Lang  lay.  the  non-spinning,  the 
lock  coil,  and  the  flat  rope.  The  ordinary  lay  and  Lang 
lay  ropes  are  most  used  for  hoisting.  Xon-spinning 
rones  are  used  for  bucket  hoisting.  The  lock-coil  rope 
is  used  to  a  considerable  extent  in  England  but  not  in 
the  United  States.  It  is  non-spinning  and  could  be  used 
for  bucket  hoisting.  Flat  ropes  are  used  with  reel 
hoists.  The  rope  most  used  in  American  mining  prac- 
tice is  the  ordinary  lay.  Some  Lang  lay  ropes  are  used 
as  well  as  the  flattened  strand.  Non-spinning  ropes  are 
not  much  used. 

The  ordinary  lay  rope  consists  usually  of  six  strands 
twisted  about  a  hemp  center.  The  strands  are  com- 
posed of  seven,  twelve,  fifteen,  or  nineteen  wires.  Flexi- 
bility is  obtained  by  increasing  the  number  of  wires  in 
an  individual  strand.  Ropes  with  a  greater  number  of 
wires  to  the  strand  than  nineteen  are  not  used  in  hoist- 
ing, as  they  wear  rapidly.  The  standard  for  hoisting 
\  strands,  nineteen  wires  to  a  strand.  Maximum 
wear  is  obtained  by  using  wires  of  large  diameter,  and 
this  limits  the  number  of  wires  to  a  strand.  Ropes 
made  of  strands  containing  seven  to  twelve  wires  are 
less  flexible,  but  wear  longer,  and  are  used  for  haulage. 

Strands  are  constructed  of  circular  or  oval  section. 
The  "flattened  strand"  rope  is  made  of  strands  of  oval 
section.  In  still  another  type,  the  strands  are  of  ap- 
proximately triangular  section  and  give  a  rope  of  the 
same  characteristic  as  the  ftattened-strand  rope.  Such 
-  present  a  greater  number  of  wires  on  the  crown 
of  the  strand  and  thus  will  withstand  a  greater  amount 
of  wear  than  the  circular  strand.  In  ropes  of  ordinary 
lay,  the  wires  in  the  strand  are  twisted  in  one  direction 
and  the  strands  in  the  opposite  when  made  into  a  rope. 
The  rope  is  in  more  or  less  equilibrium,  although  it  will 
untwist  when  loaded  and  requires  a  rope  attachment 
which  prevents  turning.  The  length  of  lay  or  twist  in 
strand  is  one-third  that  of  the  lay  of  the  rope. 
■rdinary  lay  cannot  be  used  for  bucket  hoist- 
ing, as  they  cause  the  bucket  to  spin. 

In  ropes  of  Lang  lay  the  twist  of  the  wires  in  the 
strand  and  the  strands  in  the  rope  are  both  in  the  same 
direction.  The  rope  is  not  in  equilibrium,  and  the  at- 
tachment must  be  such  as  to  prevent  untwisting.  Such 
ropes  cannot  be  used  for  bucket  hoisting.  Lang  lay 
have  proved  in  practice  to  give  greater  resistance 
to  wear  and  greater  freedom  from  weakening  through 
bending.    They  give  excellent  service  in  haulage  work. 

pinning  ropes  are  used  for  sinking  operations 

where  bucket  hoisting  is  necessary.     They  are  made  of 

of  strands,  an  inner  set  of  ordinary  strands 

are  twisted   in  one   direction   and  an   outer   set 

twisted  in  the  opposite  direction.    The  rope  is  ''dead" 

that  is,  it  will  not  untwist  under  load. 


Lock-coil  ropes  are  constructed  of  an  inner  core  of 
round  wires  and  three  outer  layers  of  wires  of  a  special 
section  which  admits  of  locking  the  wires  together. 
A  smooth  outer  surface  like  that  of  a  solid  bar  is  pre- 
S(  iit  ft  I.  Such  ropes  are  llexible  enough  for  hoisting, 
are  non-spinning,  and  wear  excellently.  They  weigh 
more  per  unit  of  length  and  are  stronger  than  round 
ropes  of  equivalent  size.  The  lock-coil  rope  has  a  sec- 
tion of  solid  metal  equivalent  to  90  or  more  per  cent  of 
the  area  of  the  circle  inclosing  the  rope,  the  flattened 
strand  about  70  per  cent,  and  ropes  of  ordinary  lay 
from  50  to  60  per  cent. 

Flat  ropes  consist  of  a  series  of  strands  of  opposite 
lay  laced  together  with  soft  iron  wire.  The  lacing 
wears  rapidly,  and  such  ropes  have  to  be  relaced  at 
quite  frequent  intervals.  The  maintenance  cost  and 
the  necessity  for  rope-repairing  equipment  are  the  prin- 
cipal reasons  for  the  restricted  use  of  fiat  ropes.  They 
are  still  used  in  some  mining  districts.  They  are  also 
used  for  counter-balance  ropes  in  the  Koepe  system  of 
hoisting.  Their  greater  weight  for  equal  strength  is 
another  objection  to  exclusive  adoption,  the  excess 
weight  ranging  from  12  to  20  per  cent  more  than  that 
of  round  ropes. 

The  material  used  in  the  construction  of  wire  ropes 
is  iron,  ordinary  steel,  crucible  steel,  plough  steel,  and 
steels  of  special  quality.  The  wire  used  will  range  from 
a  tensile  strength  of  from  100  to  135  tons  per  sq.in. 
The  grade  most  used  has  a  tensile  strength  of  120  tons 
per  sq.in.  In  some  rope  manufacture  steel  of  a  tensile 
strength  of  150  tons  is  used.  The  wire  is  hard-drawn 
and  is  subjected  to  tensile,  torsion,  and  bending  tests. 
The  number  of  flexures  under  standard  conditions  for 
new  wire  is  from  twelve  to  twenty.  (The  wire  is 
clamped  in  jaws  the  edges  of  which  are  rounded  with  a 
radius  of  5  mm.  The  wire  is  bent  through  an  angle  of 
90  deg.  and  back  for  each  flexure.)  The  number  of 
twists  for  new'  wire  under  the  torsion  test  is  from 
twenty  to  forty. 

Galvanized  steel  wire  is  used  for  the  construction  of 
ropes  which  are  to  be  used  where  the  conditions  caus- 
ing corrosion  are  severe.  Galvanizing  weakens  the  wire. 
As  an  example,  a  galvanized  wire  gave  2.5  per  cent  less 
tensile  strength,  25  per  cent  fewer  bends,  and  20  per 
cent  fewer  torsions  than  the  ungalvanized.  Such  ropes 
last  longer  under  severe  conditions.  One  writer  gives 
as  his  experience  that  the  life  of  a  galvanized  rope  is 
50  per  cent  greater  than  that  of  a  bright  steel  rope. 
(Mines  and  Minerals,  February,  1912;  p.  405.) 

Commercial  sizes  of  wire  rope  range  from  i  to  1  in. 
in  diameter,  by  increments  of  iV.  in.  and  from  J  to  2  in. 
in  increments  of  J  in.  Above  2  in.  the  diameter  incre- 
ment for  different  sizes  is  i  in.  Flat  ropes  are  I  to 
i  in.  thick  and  from  3  to  7  in.  wide  in  increments  of 
'  in.  The  weights  per  foot  and  other  details  can  be 
readily  obtained  from  manufacturers'  catalogs. 


Hoisting  Speed 

Written  for  Engineering  and  Mining  Journal 

Safe  hoisting  speeds  are  determined  primarily  by  the 
depth  of  the  shaft  and  are  for  depths  of  500  ft.,  or  less, 
1,200  ft.  per  minute;  for  500  to  1,000  ft.  depth,  1,600  ft. 
per  minute;  for  1,000  to  2,000  ft.,  2,000  ft.  per  minute; 
for  2,000  to  3,000  ft.,  2,500  ft.  per  minute,  and  over 
3,000  ft.  up  to  3,000  ft.  per  minute.  These  are  con- 
servative maximum  speeds  and  are  recommended  in 
Bulletin  75,  p.  112,  of  the  U.  S.  Bureau  of  Mines. 
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The  Petroleum  Industry 


The  Oil  Supply  of  the  World 


THE  QUESTION  is  often  asked,  Why  is  the  United 
States,  whose  petroleum  market  is  now  depressed 
because  of  a  slight  excess  of  oil  supply,  especially 
concerned  about  how  much  oil  there  is  in  our  own  coun- 
try and  the  world?  The  concern  of  the  public  in  the 
economic  problem  of  oil  supplies  arises  from  the  follow- 
ing outstanding  features  of  the  situation,  which  give 
the  question  an  incisive  significance  to  every  American 
user  of  oil : 

To  date  the  United  States  has  furnished  nearly  two- 
thirds  of  all  the  oil  yet  taken  from  the  ground  in  the 
world — 5.5  billions  of  barrels  out  of  a  total  of  8.5 
billions.  Our  American  fields  are  now  pouring  out  62 
per  cent  of  the  world's  annual  supply  while  our  country 
is  using  over  75  per  cent  of  that  total  supply.  In  other 
words,  the  United  States  requires  over  115  million  bar- 
rels more  than  it  produces;  for.  whereas  our  output  now 
approximates  470  million  yearly,  our  requirements. 
even  during  the  business  stagnation  of  1921,  called  for 
525  millions. 

How  About  the  Future? 

Where  will  the  oil  to  satisfy  these  requirements  come 
from  year  after  year,  and  how  long  can  we  keep  up 
the  pace?  These  are  plain,  common-sense  business  ques- 
tions, predicated  on  our  present  oil  requirements  as  an 
established  fact  and  on  the  suggested  possibility  that 
cur  prodigal  spending  of  our  petroleum  heritage  may 
cause  its  too  rapid  depletion  if  not  its  early  exhaustion 
in  the  midst  of  our  spendthrift  career,  and  at  some 
untoward  moment  send  us  as  beggars  to  foreign  coun- 
tries for  the  precious  fluid  necessary  not  only  to  satisfy 
our  extravagant  habits  but  even  to  sustain  our  indus- 
trial prosperity,  our  standards  of  living,  and  our  civili- 
zation. 

Obviously,  the  first  thing  to  be  done  is  for  the  nation 
to  proceed  in  the  nation's  business  just  as  the  business 
man  proceeds  under  similar  conditions  in  his  private 
business — namely,  to  take  account  of  stock,  to  find  out 
how  much  oil  there  is  left  in  the  United  States,  and  then 
to  learn  as  nearly  as  possible  how  much  oil  there  is  in 
the  rest  of  the  world  and  where  the  principal  deposits 
or  reserves  are  situated,  due  consideration  being  given 
to  probable  availability  and  conditions  of  production  of 
these  reserves. 

No  apology,  therefore,  is  needed  for  the  searching 
appraisal  and  careful  estimate  recently  made  of  the  oil 
reserves  remaining  in  the  ground  recoverable  by  present 
aethods  in  the  United  States  nor  for  its  publication  for 
the  information  and  advice  of  the  industry  and  the 
country  at  large.  The  justification  of  the  formulation 
of  estimates  of  the  oil  reserves  in  other  countries,  based 
upon  long  and  painstaking  studies  of  the  available  data 
relating  to  the  oil  reserves  and  relative  oil  possibilities 

•Abstract  of  a  paper  by  David  White  presented  at  the  Engi- 
neering Congress  on  the  Petroleum  Industry  at  Kansas  City,  Mo., 

March  6. 


of  those  other  regions  of  the  world,  is  evident.  Such 
information  is  indispensably  requisite  for  understand- 
ing the  present  economic  situation,  for  the  development 
of  that  perspective  and  breadth  of  vision  necessary  for 
the  formation  both  of  domestic  and  of  foreign  policies, 
and  for  the  more  effective  safeguarding  of  the  future  of 
our  country. 

World's  Total  Oil  Reserve  Seventy  Billion 
Barrels 

The  oil  reserves  to  be  found  in  the  regions  of  the 
earth  where  oil  has  already  been  proved  to  exist  in 
commercial  amounts  were  in  1920  estimated  by  Eugene 
Stebinger  and  myself  at  13  billions  of  barrels.  The  con- 
sideration of  the  geology  of  other  regions  in  which  oil 
has  not  yet  been  proved  to  be  present  in  commercial 
amounts  led  to  the  formulation  of  an  additional  estimate 
of  17  billion  barrels  for  these  regions,  placing  the  total 
estimate  for  the  world's  oil  reserves  in  the  ground  and 
recoverable  by  present  methods  at  60  billions  of  barrels. 
From  data  subsequently  reviewed  and  on  consideration 
of  further  information  in  hand  I  am  disposed  to  regard 
an  estimate  of  70  billion  barrels  for  the  world's  total 
resources  as  conservative. 

The  most  important  oil  regions  outside  of  the  United 
States  are  believed  to  be  in  Mexico,  Venezuela,  Colombia, 
Bolivia,  Argentina,  Russia.  Mesopotamia  (together  with 
western  Persia),  Assyria  and  Arabia,  the  East  Indies, 
China  and  eastern  Siberia  I  including  northern  Sak- 
halin), the  Japanese  empire,  India,  and  probably  north- 
ern Africa. 

Inaccessibility  of  the  oil  regions,  lack  of  transporta- 
tion and  other  industries  essential  to  oil  exploitation, 
and  remoteness  from  all  important  markets,  will  deter 
for  long  periods  the  discovery  as  well  as  the  develop- 
ment of  many  of  the  oil  fields  in  both  hemispheres. 
Further,  periods  of  glutted  markets  may  recur,  but  it 
seems  to  me  more  probable  that,  in  general,  oil-field 
development  is  likely  to  be  led  by  competitive  demands 
arising  from  the  inevitable  enormously  expanding  world 
markets. 

Considering  the  economic  situation  of  oil  as  it  affects 
this  country,  we  find  that  in  the  United  States  we  have 
at  the  present  moment  produced  a  total  of  54  billion 
barrels  of  oil.  We  have  therefore  used  up  more  than 
one-third  of  our  estimated  original  heritage  of  oil.  Con- 
trasted with  our  more  than  5  per  cent  rate  of  annual 
depletion,  the  rest  of  the  world  withdrew  in  1921  not 
much  over  280  million  from  its  store  of  over  60  billion 
barrels,  or  less  than  one-half  of  1  per  cent  of  its  reserve 
recoverable  by  present  methods.  In  other  words,  the 
reserves  of  the  rest  of  the  world  would  stand  the  present 
rate  of  drain  for  over  two  centuries.  From  the  stand- 
point cf  the  world  distribution  of  oil  and  the  economic 
relations  of  our  reserves  to  those  of  the  rest  of  the 
world,  an  error  of  two  or  three  billion  barrels— four  to 
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the  estimate  erf  the  oil  reserves  of 
imparatively  insignificant. 

The  co-operative  committee  expressly  affirms  thai  not 
all  th<  in   the  United  States   will   have  been 

.eied  a  generation  hence.  On  the  other  hand,  the 
committee  takes  great  pains  to  point  out  that  though 
our  reserves  would  not  meet  our  present  rate  of  con- 
sumption demands  for  twenty  years,  it'  they  could  be 
taken  out  of  the  ground  fast  and  cheaply  enough  to  sup- 
kel  a  conditioning  clause  that  has  generally 
been  lost  sight  of  by  the  press  and  the  public),  this 
country  will  be  producing  oil  for  as  long  as  seventy-five 
years  to  come. 

Prodi'ition  Peak  Imminent 

A-  i  il  cannot  so  rapidly  be  located  and  taken  from  the 
ground,  it  follows  with  certainty  that,  according  to  the 
laws  of  oil  production,  the  annual  oil  output  of  the 
United  States  must  at  an  early  date  pass  its  peak  and 
enter  upon  a  long-drawn-out  period  of  general  though 
fluctuating  decline  to  ultimate  exhaustion;  except  so  far 
as  fields  in  great  numbers  may  be  rejuvenated  by  better 
methods  of  mining.  Opinions  differ  as  to  how  soon  the 
production  peak  will  be  passed,  but  most  geologists 
believe  that  within  a  few  years,  perhaps  less  than  five, 
we  shall  in  the  normal  course  enter  on  a  period  of 
waning  fields  in  increasing  numbers,  with  discoveries 
more  infrequent  and  in  general  more  costly. 

A  large  portion  of  the  public  does  not  yet  fully  recog- 
nize that  the  United  States  is  already  dependent  upon 
foreign  oil  to  meet  its  still  growing  requirements.  Our 
oil  importations,  18  million  barrels  in  1913,  grew 
to  38  millions  in  1918,  53  millions  in  1919,  106  millions 
in  1920,  and  125  millions  in  1921.  A  small  part  only 
i  less  than  9  millions)  of  this  amount  is  offset  by  ex- 
portation of  crude  petroleum  from  the  United  States. 
In  short,  in  a  period  of  industrial  depression,  we  have 
imported  one-fourth  as  much  as  we  produced.  Nearly 
all  of  this  oil  comes  from  Mexico,  and  that  is  why  Ameri- 
cans are  so  profoundly  interested  in  Mexican  oil. 

The  present  production  in  Mexico,  amounting  to  about 
195  million  barrels  in  1921,  is  mostly  drawn  from  a 
relatively  small  number  of  wells  situated  along  a  single 
of  folding  in  which  a  thick  limestone,  the  Tamasopo, 
iverned  by  solution  and,  in  the  structurally  high 
points,  gorged  with  gas  and  oil  under  most  tremendous 
pressure  of  salt  water.  No  wells  of  such  enormous  pro- 
duction are  known  in  any  other  part  of  the  world. 
It  is  practically  certain  that,  though  some  new  dis- 
coveries of  Tamasopo  oil  may  come  to  the  aid  of  the 
rapidly  failing  pools,  sooner  or  later  the  production  of 
oil  from  world-record-breaking  Tamasopo  limestone 
gushers  will  wane,  and  the  remaining  portion  of  Mex- 
ico's 4  to  5  billion  barrels  of  oil  reserves,  as  estimated, 
must  be  won  by  the  sweat  of  the  oil  operator's  brow 
from  wells  of  the  ordinary  type. 

The  magnitude  of  the  task  of  developing  enough  oil 
fields  of  the  "common  or  garden  variety"  in  Mexico  to 
take  over  the  load  of  an  annual  production  of  195  million 
barrels,  which  was  produced  from  less  than  300  wells  in 
1921.  may  be  inferred  from  the  fact  that  in  1908,  when 
for  the  fir.-t  time  the  production  of  oil  in  the  United 
States  amounted  to  so  much  as  175  million  barrels,  over 
1 40.000  wells  contributed  to  that  output.  This  number 
is,  of  course,  subject  to  radical  discount  for  rapidity  of 
development  and  freshness  of  production.  It  would  take 
over   ten    Haynesvilles   or   a   group   of   four   Alexias    or 


fourteen  Sail  Creeks,  all  running  full  blast,  simulta- 
neously, and  all  continuously  maintaining  their  January 
rates  of  production,  which,  of  course,  is  impossible.  It 
is  difficuH  to  estimate  the  oil  price  stimulus  necessary 
to  develop  a  production  of  200  million  barrels  of  oil  in 
Mexico  from  wells  of  the  ordinary  type  under  existing 
transportation,  climatic,  and  industrial  conditions, 
within  five  years.  The  prices  requisite  would  certainly 
be  most  encouraging  for  the  production  of  oil  from  shale 
in  this  country. 

Disadvantages  of  Oil  Shortage 

The  collapse,  or,  better,  the  great  slump  in  Mexican 
production  which  seems,  sooner  or  later,  inevitable,  can 
hardly  fail  to  react  on  our  own  oil-field  production,  prob- 
ably driving  it  to  the  limit;  and  it  is  likely  that  in  the 
early  period  of  this  strain  the  annual  output  of  petro- 
leum in  the  United  States  will  pass  its  peak.  Beyond 
this  point  our  need  for  more  foreign  oil  is  likely  to 
spring  from  our  decreasing  domestic  production  more 
than  from  further  growth  of  our  consumption  require- 
ments. In  this  period  relief  must  come  from  other 
foreign  oil  fields  and  from  the  production  by  distillation 
of  shale  oil,  on  whose  adequacy  and  on  whose  yet  unde- 
termined cost  we  may  be  obliged  to  rely  for  protection 
against  transoceanic  importation  at  transoceanic  prices 
beyond  our  control.  Too  great  an  advance  in  price  will, 
of  course,  check  our  use  of  oil  and  bring  it  nearer  within 
the  bounds  of  practicably  available  supplies  from  all 
sources,  at  prices  then  viewed  as  practicable.  The  oil  we 
cannot  afford  to  buy  we  will  do  without. 

Among  the  constructive  economic  deductions  to  be 
drawn  from  a  review  even  so  superficial  and  elementary 
as  this  summary  of  the  high  points  of  the  situation  as  to 
oil  resources  it  is  to  be  seen  that : 

1.  The  need  of  foreign  oil  reserves  available  for  con- 
tinued use  in  the  United  States  is  obvious. 

2.  Waste  in  producing,  in  transporting,  and  in  using 
oil  should  be  prevented  or  curtailed  as  far  as  econom- 
ically practicable.  The  problems  are  insistently  pressing. 
Large  results  are  known  to  be  immediately  possible. 

3.  Increased  concentration  of  thought  and  experi- 
mentation on  the  more  efficient  use  of  the  oil  now  avail- 
able and  on  the  production  of  commodities  of  greater 
efficiency  are  economically  urgent.  On  every  occasion 
consideration  should  be  given  to  the  general  abandon- 
ment of  oil  to  generate  steam,  in  favor  of  the  three 
times  as  efficient  Diesel  motor  or  some  other  still  more 
effective  substitute. 

4.  More  intense  and  more  widespread  researches  in 
the  production  of  liquid  hydrocarbons  through  processes 
— so-called  low-temperature  carbonization — aimed  at  the 
more  efficient  use  and  the  wider  adaptation  of  our  bitu- 
minous and  lower-grade  coals,  are  important. 

5.  The  development  on  a  commercial  scale  of  an  oil- 
shale  industry  deserves  more  earnest  and  wiser  con- 
sideration. The  deposits  of  rich  shale  in  Colorado, 
Utah,  Wyoming,  and  Nevada  alone  are  sufficient,  if  fully 
used,  to  generate  more  than  seven  times  the  oil  esti- 
mated to  remain  in  the  ground  in  the  United  States 
recoverable  by  present  methods. 

6.  The  recovery  of  a  much  larger  portion  of  the  oil 
in  the  reservoir  rocks  than  is  obtained  by  present 
methods  is  an  imperative  necessity,  demanding  the 
faithful,  the  intelligent,  and  the  immediate  considera- 
tion of  the  states  and  of  the  Government  as  well  as  of 
the  oil  industry. 
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Book  Reviews 


Metallurgy  of  Zinc  and  Cadmium.  Bj 
H.  0.  Hofman,  E.  M..  Met.  K, 
Ph.D.  Cloth;  6  x  9;  pp.  341. 
McGraw-Hill  Hook  Co.,  New  York. 
Price.  $-1. 

Professor  Hofman's  hook  will  be  wel- 
comed by  all  zinc  metallurgists,  as  no 
comprehensive  work  on  the  subject  has 
been  published  in  English  for  many 
years.  The  general  plan  is  that  of  his 
l  ther  works,  and,  like  them,  gives  a  host 
of  references  to  current  publications 
that  will  be  invaluable  to  those  desiring 
fuller  details  than  can  be  given  in  the 
space  available. 

The  first  five  chapters  take  up  the 
history,  properties,  commercial  grades, 
industrial  uses,  and  compounds  of  zinc, 
and  cover  the  subject  as  fully  as  can  be 
done  in  the  space  allowed.  The  ores  are 
next  taken  up,  the  principal  varieties 
are  described  briefly,  and  examples  are 
given  of  the  formulas  sometimes  used 
for  determining  prices.  These  are  all 
in  the  form  of  a  more  or  less  elaborate 
calculation,  based  on  the  market  price 
of  spelter,  assumed  smelting  losses  and 
treatment  costs,  ending  with  an  arbi- 
trary deduction  according  to  the  buyer's 
fancy.  As  a  matter  of  fact,  outside  of 
the  Joplin  district  there  is  no  recog- 
nized basis,  each  contract  depending 
mainly  on  the  individual  desires  of  the 
buyer  and    seller. 

The  next  section,  which  occupies 
about  half  the  book,  treats  of  the  smelt- 
ing of  ores.  Calcining  and  roasting  are 
first  taken  up,  and  the  furnaces  act- 
ually used  in  this  country  are  fully  de- 
scribed and  their  performances  given. 
Most  of  the  dead  matter  commonly 
given  in  books  on  this  subject  has  been 
omitted,  and  little  space  is  given  to 
furnaces  that  have  not  proved  accept- 
able for  work  under  American  condi- 
tions. The  same  may  be  said  of  the 
descriptions  of  smelting  furnaces  and 
practice.  The  furnaces  and  methods  de- 
scribed are  those  in  present-day  use. 
The  comparison  of  results  is  not  as 
complete  as  might  be  desired,  as  little 
if  any  allowance  appears  to  be  made  for 
the  great  differences  in  the  quality  of 
fuels  and  ores  in  different  locations. 
These  differences  are  often  the  control- 
ling factors,  as  when  the  old  Bertha 
works,  at  Pulaski,  smelted  a  refractory 
silicate  in  direct-fired  furnaces,  using 
Pocahontas  coal,  with  less  fuel  per  ton 
than  is  used  in  regenerative  furnaces 
smelting  Joplin  ores  in  the  West.  The 
chapter  ends  with  short  notices  of  the 
attempts  that  have  been  made  to  smelt 
in  blast  furnaces  and  electric  furnaces. 
As  Professor  Hofman  says,  none  of 
these  have  been  successful,  and  none 
show  much  probability  of  being  suc- 
cessful under  present  conditions. 

Electrolysis  is  next  discussed,  the 
general  principles  being  first  clearly  de- 
scribed and  then  the  three  plants  that 
alone  show  probability  of  continued 
existence  on  this  continent  are  taken  up 
in    detail.      The    necessity    of    extreme 


purity 

lardlj    enough    em- 
phasis  is  given   to  it   and   to   the  diffi 

i    obtaining 
tion  is  given  on  the  effects  of  different 
variables    on    current    efficiency.     This 
chapter    gives    the    most    complete    de 

on  of  this  most  impot 
that   has  yet   be£n  published. 

A  brief  chapter  follows  on  the  manu- 
facture of  zinc  oxide.  It  gives  a  short 
and  rather  unsatisfai  int  of  the 

process,  regarding  which 
scarcely  any  information  is  available. 
In  thi.~  the  order  of  quality  of  the  three 
commercial  grades  is  given  as  White 
Seal,  Red,  and  Green,  whereas  it  should 
be  White,  Green,  and  Red.  The  dis- 
cussion of  the  two  modifications  of  the 
Wetherill  processes  that  are  in  use  is 
excellent. 

The  second  part  of  the  book  treats  of 
cadmium,  and  gives  a  more  complete 
account  of  its  properties  and  metallurgy 
than  has  heretofore  been  published.  It 
is  a  difficult  subject  on  which  to  obtain 
information,  as  there  are  few  producers, 
and  they  are  not  communicative. 

On  the  whole,  Professor  Hofman  has 
given  us  the  best  work  on  the  metal- 
lurgy of  zinc  that  has  been  published  in 
English.  If  in  places  it  is  not  as  full 
as  we  could  have  wished,  the  zinc 
smelters  have  only  themselves  to  blame. 
If  all  of  them  had  given  information  as 
freely  as  a  few  of  the  larger  ones  did, 
Professor  Hofman  would  have  had  the 
information  that  would  have  enabled 
him  to  write  an  even  better  book.  Un- 
fortunately, the  proofreading  has  not 
been  as  carefully  done  as  it  should  have 
been,  and  there  are  numerous  typo- 
graphical eiTors  that  may  cause  trouble. 
G.  C.  S. 

The  Mining  Manual  and  Mining  Year 
Book  for  1922.  By  Walter  R.  Skin- 
ner. Cloth;  5 J  x  81;  pp.  1,000. 
Published  by  W.  R.  Skinner,  15 
Dowgate  Hill,  London,  E.  C.  4. 
Price,  foreign  post  paid,  21s.  6d. 

Mr.  Skinner's  red  book  is  too  well 
known  among  mining  engineers  to  re- 
quire extensive  comment.  It  is  some- 
what on  the  order  of  our  American  pub- 
lication sponsored  by  Walter  Harvey 
Weed,  though  an  important  item  of  dif- 
ference is  that  the  English  work  is  pub- 
lished promptly  every  year.  It  gives 
particulars  regarding  about  1,400  min- 
ing companies  in  all  parts  of  the  world, 
including  gold,  diamond,  silver,  copper, 
tin,  iron,  and  coal  companies,  thus  hav- 
ing a  wide  scope,  though  in  general 
only  the  most  important  companies  are 
listed.  The  information  given  is  largely 
that  which  is  sought  by  financiers  or  in- 
vestors, rather  than  matter  which  would 
be  of  interest  to  the  purely  technical 
man.  It  is  without  doubt  the  best  digest 
of  up-to-date  information  on  foreign 
mining    companies   obtainable. 

The  present  edition  has  no  new  fea- 
tures, but  the  data  have  been  brought  up 
to  date.  A  list  of  mining  directors  and 
a  tabular  summary  of  the  tons  of  ore 
crushed  and  gold  recovered  by  all 
British  producers  are  included  in  the 
book.  u 


Recent  Patents 


( lopper     i  onverting 

J.  J.  Dawson,  Globe,  Ariz, 

fuel  oil 

into  1 1 pi  essed-air  pipi 

ter. 
Electrolytic     Zinc        No.      1,403,066 

\mi>,   Melbourne,    Victoria,   and 

R.   II.   Stevei    .    Hobart,    i  ■ 
signors     to     Electrolytic     Zinc     Co.    of 
Australasia      Proprietary,      Ltd.,      Mel- 
bourne.    A  method  of  removing  chlorine 


from  the  zinc-bearing  solution  prior  to 
electrolysis  for  the  purpose  of  reducing 
the  corrosion  of  the  electrodes  during 
the   electrolysis   of  the  solution. 

Chloridizing— No.  1,402,732.  David 
Avery,  Melbourne,  Victoria,  assignor 
to  Amalgamated  Zinc  (De  Bavay's), 
Ltd.,  Melbourne.  Leaching  chloridized 
material  containing  lead  and  silver  with 
a  cold  brine  solution  saturated  with 
lead  chloride  and  containing  ferric 
chloride. 

Roasting  Furnace  -No.  1,399,046.  F. 
J.  Bowman,  Cleveland,  assignor  to  the 
G  r  a  s  s  e  1  1  i 
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Chemical  Co., 
Cleveland.  An 
ore-  roasting 
furnace  con- 
sisting of 
a  plurality  of 
t  r  i  a  n  g  u- 
lar  heated  ele- 
ments. Means 
for  introducing 
finely  divided 
ore  and  heated 
oxygen  are 
provided. 

Grinding  Mill 
Wolff,  Paterson, 
tional  grinding 
mills. 

Flotation— No.  1,400,308.  D.  D. 
Moffat.  Hayden,  Ariz.  A  method  of 
introducing  the  flotation  agent  by 
volatilizing  it  in  heated  compressed  air 
which  is  afterward  passed  through  the 
porous  bottom  of  a  pneumatic  flotation 
cell.  The  process  described  has  proved 
;eful  at  the  Ray  Consolidated  mill. 


No.  1  400,123.  George 
s.  J.  Design  for  sec- 
plates     for     attrition 
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Echoes  From  the  Fraternity 


Colombia  Section.  A.  1.  M.  E.. 

Stales  Objection  to 

A  rent/.  Kill 
The  Mining  l.au   R  imittee 

.     \    1.  M   K.,    has 
I  a  detailed  critique  of  the  so- 
called  Arentz  Bill,  and  has  issued  the 
following  statement: 
"In  general  the  committee  do 

the    present    law    is    so    perfect 

improvement  is  possible,  and  it 

I     favors   the   enactment   at    this 

I   the  following   portions  of   the 

•    law:     ill    The    provision    for 

recording  of  claims  in  the  United  States 

Land    Office,   the    burden    to   be    placed, 

r,     on     the     county     or     district 

i    and    not    on    the    prospector; 

iL'i    the  disqualification  from   relocation 

for  one  year;    I  ■'!  >    the  specification  that 

monuments    shall    govern    descriptions, 

and    <4(    with   certain    reservations,    the 

plan  for  allowing:  extra  land  in  lieu  of 

the  present  mill  sites. 

"The  committee  is  opposed  to  the  fol- 
lowing: clauses:  il»  The  requirement  for 
orientation  of  claims:  i  J  I  the  certifica- 
tion of  discovery  by  a  mineral  surveyor; 
(3)  the  restrictions  on  locations  in 
Alaska    (Why   pick   on    poor   Ala 

the  proposal  for  the  creation  of 

a    mineral    development    fund,    and    all 

lyments  upon  which  it  would  be 

The  following  general  comments  are 
made: 

"Your  committee  further  feels  that  it 
■  >n  upon   the  eminent  gen- 
tlemen who  compiled   the  proposed   law 
that    their    point    of    view    is 
radically  different  from  that  which  ac- 
tuated the  makers  of  the   law    of  1872, 
and   the  framers   of  the  "Miners'   Rules 
and    Regulations,'    upon    which    it   was 
built.     We  are  forced  to  the  conclusion 
that    the    present    framers    ha 
naturally,   in   large  measure,  and   with 
rable    justification,    ignored    the 
individual    locator   and    prospector,   and 
framed  a  law  designed   mainly   for   ac 
quisition   and  exploration   by   organiza- 
:'  considerable  capital.     It  is  evi- 
dent, of  course,  that  much  of  the  pros- 

-  of  the  future  will  be  of  a  kind 
beyond  the  scope  of  the  prospectors  of 
the  past;  at  the  same  time  your  com- 
mittee do.--  r i > . t  believe  that  we  have  yet 
reached  a  place  in  our  development 
where  the  small  man  can  be  entirely  rel- 
egated without  detriment  to  the  mining 

*ry. 

antly  with  thi 
■  ill   contemplates  a  fur- 
tension  of  the  regulatory  powers 
Land    Office  and    similar   organizations, 
and    to    your   committee,    all    of    whom 
have  1:  a  ted  within  I 

ational  fore-:-,  further  ex- 

sperations  and  annoy- 

tion   and   apathy,   inflicted 

persons    engaged    in    mining    de- 

in     these     areas     appears 

lal. 

"All  of  us  deplore  the  decline  of  pros- 

-  To  encourage  it  require-  help- 
iUlation.  not   further   regulation 

striction    by    unsympathetic    and 
uncomprehending    jacks  in-office.      The 


wild  free  days  of  the  early  West  are  of 
course  gone  forever,  but  we  need  "  >' 
swing  from  that  extreme  to  one  of  offi- 
cialdom bristling  with  'verbotens'  of 
one  kind  and  another. 

"In  conclusion,  it  appears  t>>  yOUT 
committee  that  one  of  the  greatest  diffi- 
culties connected  with  mining  litigation 
is  tin-  method  of  court  procedure,  and 
we,  as  a  constructive  measure,  desire  to 
embody  as  a  rider  to  this  report  the 
suggestion  put  forward  by  the  chair- 
man of  this  committee  with  regard  to  a 
modification  of  present  procedure,  with 
the  earnest  recommendation  that  serious 
consideration  be  given  to  the  best 
method  of  putting  it  into  practice." 


Rritish  Columbia  Hoards  of  Trade 
Discuss  Mining  and  Smelting 

Statements  made  by  J.  J.  Warren, 
president  of  the  Canadian  Consolidated 
Mining  &  Smelting  Co.,  at  the  recent  an- 
nual meeting  of  the  Associated  Boards 
of  Trade  of  Eastern  British  Columbia, 
at  Nelson,  B.  C,  indicate  that  the  lead 
surplus  of  that  company  has  been  sold 
out,  that  the  smelting  costs  of  the  treat- 
ment of  eastern  British  Columbia  silver- 
lead-zinc  ores  now  are  so  low  that  the 
company  can  fearlessly  compete  with 
the  world  in  the  production  and  sale  of 
li  ad  and  zinc,  and  that  the  lead  refin- 
ery at  Trail  is  to  be  enlarged  from  a 
capacity  of  90  tons  to  150  tons  a  day. 

The  meeting  was  attended  by  many 
of  the  mining  operators  of  the  Kootenay 
districts  as  well  as  by  business  men  rep- 
resenting those  sections  of  the  province. 
The  opinion  was  expressed  on  all  sides 
that  the  indication  of  a  new  and  pro- 
gressive policy  on  the  part  of  the  com- 
pany would  have  an  immediate  and  a 
beneficial  effect  on  the  mining  industry 
of  the  Canadian  West. 

Admitting  that  he  preached  cutting 
1  r.  Warren  said  the  Consolidated 
company  had  first  practiced  what  he 
now  preached,  for  it  had  cut  the  costs 
of  production  of  lead  and  zinc  to  such 
that  it  did  not  fear  competition. 
Lead  and  zinc  were  down  in  price,  but 
in  spite  of  that,  owing  to  the  progress 
made  in  treatment,  the  company  would 
be  able  to  sell  them  at  a  price  sufficient 
lo  enable  it  to  keep  going. 

Mr.  Warren  said  the  Consolidated  had 
found  a  way  by  which  it  could  accept 
shipments  of  zinc-silver-lead  ores,  paj 
ing  shippers  a  reasonable  sum  for  the 
metal  contents  of  all  three  ores.  For- 
merly the  zinc  operated  as  a  penalty. 
In  a  short  time  the  company  would  be 
able  to  accept  and  treat  the  zinc  and 
give  full  value  for  it. 

A  number  of  questions  relating  to  the 
mining  industry  of  the  province  were 
also  discussed  at  the  meeting.  Resolu- 
tion- were  passed  asking  for  "adequate 
duties  on  all  base  metals  entering  Can- 
ada up  to  the  point  where  metals  can 
be  supplied  by  Canadian  producers,"  and 


advocating  adequate  duties  on  "copper 
rods,  copper  wire  bars,  zinc  sheeting, 
sulphate  of  lead,  and  fluorspar."  Re- 
garding fluorspar  P.  W.  Bingay,  of  the 
Canadian  Consolidated  Mining  &  Smelt- 
ing Co.,  said  that  Canada  imported  that 
article  both  from  England  and  Ken- 
tucky, and  that  Eastern  manufacturers 
using  that  product  have  plentiful  sup- 
plies in  Ontario  to  draw  from  and  would 
not  be  injured.  It  also  was  urged  by 
resolutions  that  "The  same  duties  on 
scrap  copper,  zinc,  and  brass  be  im- 
posed as  upon  the  virgin  metal." 

A  resolution  from  the  Northwest  Min- 
ing Association,  in  convention  at  Spo- 
kane, asking  support  for  reciprocal  free 
re-entry  of  lead  bullion  to  the  country 
of  its  origin,  was  almost  unanimously 
opposed.  This  was  offered  by  the  Nel- 
son Board  of  Trade,  although  it  had  not 
been  indorsed  by  that  board. 


Accident  Rates  for  Mineral 
Industries 

The  safest  branch  of  the  varied  min- 
eral industries  in  which  to  work  would 
appear  to  be  the  sandstone  and  blue- 
stone  quarries,  according  to  data  of  the 
comparative  accident  rates  for  all  divi- 
sions of  these  industries  compiled  by 
the  U.  S.  Bureau'of  Mines  for  the  year 
1920.  The  lowest  fatality  rate  was 
found  to  be  for  this  class  of  quarries, 
which  employ  a  relatively  small  number 
of  men  and  in  which  all  work  is  done 
in  daylight,  free  from  many  dangers 
that  are  inherent  in  underground  min- 
ing. For  the  same  year,  the  highest 
fatality  rate  was  that  for  gold,  silver, 
and  miscellaneous  metal  mines,  a  group 
that  includes  all  metal  mines  except 
those  producing  copper  and  iron  and 
those  in  the  Mississippi  Valley  that  pro- 
duce lead  and  zinc. 

No  reports  of  non-fatal  accidents  at 
coal  mines  are  received  by  the  Bureau, 
tut  for  all  other  branches  of  the  mineral 
industry  the  highest  injury  rate  was 
that  for  the  lead  and  zinc  mines  of  the 
sippi  Valley,  and  the  lowest  was 
that  for  marble  quarries. 

Since  the  enactment  of  compensation 
laws  by  nearly  all  of  the  states,  in- 
creased importance  attaches  to  the  ac- 
curacy and  completeness  of  the  statisti- 
cal publications  on  industrial  accidents. 
The  insurance  premiums  that  operators 
of  metallurgical  plants,  mines,  and  quar- 
ries have  to  pay  are  determined  largely 
from  a  study  of  statistical  reports  re- 
lating to  accidents  in  these  industries. 
It  is  highly  advisable,  therefore,  that 
full  and  accurate  data  concerning  ac- 
cidents be  reported  promptly  by  oper- 
ators, not  only  to  aid  in  the  study 
and  prevention  of  such  accidents,  but 
also  to  assist  state  compensation  com- 
missions and  other  insurance  bodies  in 
establishing   fair   premium   rates. 
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As  the  practical  usefulness  of 

•  pints  is  increased  or  diminished 
by  the  promptness  or  tardiness  with 
which    the    figures    are    published,    the 

Bureau  hopes  that  its  annual  inquiries 
relating  to  accidents  may  be  filled  out 

by  all  operators  and  returned  promptly, 
so  that  the  value  of  the  reports  of  the 
Bureau  on  this  subject  may  not  "be  di- 
minished by  unnecessary  delay  in  their 
publication. 


MEN  YOU  SHOULD 
KNOW  ABOUT 


J.  B.  Tyrrell,  of  Toronto,  left  for 
London  last  week. 

E.  J.  Collins,  of  Puluth,  is  in  Arizona 
on  professional   business. 

I).  \Y.  Brunton  sailed  for  Tahiti  from 
San  Francisco  on  March  3. 

Fred  J.  Siebert.  consulting  engineer 
of  Reno,  has  been  in  Randsburg.  Cal., 
on  professional  business. 

W.  H.  Williams,  discoverer  of  the 
California  Rand  Silver  mine,  at  Rands- 
burg. is  in  San  Francisco. 

E.  P.  Mathewson  arrived  in  San 
Francisco  on  March  13  from  a  six 
months'  business  trip  to  India. 

Walter  A.  Rukeyser  left  last  week 
for  The  Pas.  Manitoba,  en  route  to  the 
Elbow  Lake  district  in  Canada. 

Major  H.  H.  Armstead  returned  to 
Talache.  Idaho,  the  first  of  March,  after 
spending  the  winter  in  New  York. 

C.  W.  Purington  has  been  at  Vladi- 
vostok during  January  and  February 
and  has  now  returned  to  Yokohama. 

J.  E.  Spurr,  editor  of  Engineering 
and  Mining  Journal,  addressed  the  San 
Francisco  section  of  the  A.  I.  M.  E.  on 
March  6. 

George  D.  Carpenter,  of  St.  Louis, 
vice-president  of  the  St.  Louis  Smelting 
&  Refining  Co.,  was  recently  in  San 
Francisco. 

H.  S.  Munroe,  general  manager  of  the 
Granby  Consolidated  Mining  &  Smelting 
Co..  Ltd.,  has  left  Canada  on  a  visit  to 
California. 

Burt  G.  Shields,  of  Xew  York,  has 
been  nominated  as  assayer  of  the  Xew 
York  assay  office,  succeeding  George  R. 
Comings,  deceased. 

R.  C.  Gemmell,  general  manager  of 
the  Utah  Copper  Co.,  accompanied  bv 
J.  E.  Cawley,  left  Salt  Lake  City  for 
Xew  York  on  March  2. 

W.  C.  Browning,  general  manager  of 
the  Magma  Copper  Co.,  Superior,  Ai-iz., 
is  visiting  Xew  York  and  other  Eastern 
points  on  a  business  trip. 

J.  W .  Sherwin,  general  manager  of 
the  West  End  and  Halifax  companies, 
in  Tonopah,  is  in  Tonopah,  having  come 
from  his  headquarters  in  Oakland. 

^ .  C.  Fellows,  manager  of  the  Ben 
Harrison  mine,  in  Grant  County,  Ore., 


returned    to    I  i  ntly    from    a 

three  months'  sojourn  in   Kentucky, 

Julius  M.  Cohen,  consulting  engineei 

Elbow    Lake    mines    in     I 

district,  Manitoba,  has  gone  to  the  prop- 
erty to  arrange  for  preliminary  develop 

nicnt    W 

Bulkele]     \\  ells,     pi  esidenl     of    the 
Metals  Exploration  Co.,  Ief1   I  >■ 
March    10   for   the   New  York   offic<    of 

the  company,  where  he  will  remain  un- 
til about  April   1. 

Norman  Carmichael,  former  general 
manager  of  the  Arizona  Copper  Co., 
Ltd.,  lias  been  named  to  represent  the 
interests  of  that  corporation  on  the 
Phelps   Dodge  directorate. 

C.  B.  Manville,  of  the  Johns-Manville 
Co.,  of  New  York,  accompanied  by  Rob- 
ert Malcolm  and  John  S.  Evarts,  was  a 
recent  visitor  to  the  Thumb  Butte  prop- 
erty, in  Mohave  County.  Ariz. 

I..  S.  Cates,  assistant  general  man- 
ager of  the  Utah  Copper  Co.  and  gen- 
eral manager  of  the  Ray  Consolidated 
Copper  Co.,  and  D.  I).  Moffat  left  Salt 
Lake  City  on  March  2,  for  Arizona,  on 
an  inspection  of  the  company's  prop- 
erties. 

Charles  V*.  Safford,  administrative  as- 
sistant to  A.  B.  Fall,  Secretary  of  the 
Interior,  was  in  Denver  on  March  10  and 
11,  conferring  with  heads  of  the  Gen- 
eral Land  Office,  Reclamation  Service, 
National  Park  Service,  and  Bureau  of 
Mines. 

Harmon  F.  Fisher  has  been  appointed 
as  engineer,  connected  with  the  re- 
search division,  of  the  American  Pe- 
troleum Institute.  Mr.  Fisher  has  been 
a  consulting  engineer  and  was  previ- 
ously engineer  in  charge  of  operation 
at  the  Government  helium  plant  No.  3, 
Petrolia,  Tex. 

Charles  S.  Herzig,  of  New  York, 
made  an  inspection  of  mining  property 
in  Montana  the  latter  part  of  February; 
from  there  going  to  the  Coeur  d'Alenes, 
where  he  made  an  examination  of  the 
Independence  Lead  Co.'s  property  above 
Mullan,  Idaho,  and  the  Rex  Consoli- 
dated, north  of  Wallace. 

D.  A.  Rossell  has  resigned  the  super- 
intendency  of  the  Iron  Cap  mill,  at 
Globe,  Ariz.,  to  take  charge  of  the  mill- 
ing department  of  the  Mineral  Prod- 
ucts Co..  with  headquarters  at  Boston. 
He  will  be  succeeded  at  Globe  by  W.  H. 
Rith.  who  has  been  in  charge  of  the 
C.  O.  D.  mill,  in  Mohave  County. 

Dr.  J.  D.  MacKenzie,  head  of  the 
Eiitish  Columbia  Branch  of  the  Cana- 
dian Geological  Survey,  has  left  Van- 
couver for  Ottawa  to  confer  with 
Charles  Camsell,  deputy  minister  of 
mines,  and  other  officials  regarding  the 
plans  of  the  Canadian  Geological  Sur- 
vey for  field  work  in  British  Columbia 
during  the  coming  summer. 

Carl  Sparks,  a  mining  engineer  who 
has  been  specializing  in  placer  mining 
at  the  Fairbanks.  Alaska,  station  of  the 
Bureau    of   Mines,  is   returning  to   the 


United  States  and  will  bi 
Berkeley,    Cal.,    until    the    end 
fiscal  year,  where  he  will  he  . 

upon  a 

Ui.  i  July  1,  he  will  return  to  the  mine- 
rescue  division,   in  which    he   f. 
served. 

II.  I  ostc  r  Bain, tor  of  thi 

'    Uini  of  t  In 

Joseph  A.  Bolmes  Sa  a1  ion  at 

ton,  D. 

(        las'    week.      Charles   I).   Walcott, 

retary    of    the    Smithsonian    Institution. 

was     named     first  nt,     and 

Samuel   Gompers,    president   of  the   A. 

!•'.  of  I...  second  vice-president.     George 

S.   Rice,   chief   mining    engineer   of   the 

Bureau,  and  James   Lord,  of  the  mining 

lent    of    the     A.  F.  of  L..    were 

i  directors. 

Mining  and  metallurgical  engineer- 
visiting  New  York  City  last  week  in- 
cluded: L.  C.  Fopeano,  Kannarock,  Va.; 
Aima  Ek,  Chile,  S.  A.:  T.  B.  Counsel- 
man,  Babbitt,  Minn.;  and  John  T.  Reid, 
Lovelocks,  Nev. 


Benjamin  Magnus  was  found  dead  in 
Poughkeepsie  on  March  13.  Mr.  Mag- 
nus was  a  graduate  of  the  Columbia 
School  of  Mines  and  for  many  years 
was  connected  with  the  Mount  Morgan 
Copper  Co.  in  Australia. 

Dr.  John  Casper  Branner.  not- 

ogist,  and  for  a  time  president  of  Stan- 
ford University,  died  recently  at  his 
heme  in  Palo  Alto.  Dr.  Branner  was 
known  principally  for  his  researches  in 
the  geology  of  Brazil.  As  an  inspiring 
teacher,  he  did  much  to  develop  the  de- 
partment of  geology  at  Stanford. 

William  H.  Nicholls,  a  pioneer  of  the 
Cascade  range,  in  Michigan,  died  on 
March  7  at  the  age  of  eightyT.  Captain 
Nicholls  came  to  America  from  Eng- 
land about  forty  years  ago,  and  was 
first  employed  at  the  Jackson  mine, 
Negaunee.  Later  he  took  charge  of  the 
Star  West  mine,  at  Palmer,  for  the 
Corrigan-McKinney    interests. 

Alexander  M.  Gow,  assistant  chief  en- 
gineer for  the  Oliver  Iron  Mining  Co., 
Duluth,  Minn.,  died  at  his  home  on 
March  8.  Mr.  Gow  had  been  connected 
with  the  Oliver  Iron  Mining  Co.  for 
the  last  seventeen  years,  during  which 
time  he  had  complete  charge  of  its 
mechanical  activities  on  the  Mesabi 
and  the  Michigan  iron  ranges.  The  in- 
troduction of  larger  type  machinery  in 
open-pit  work  and  underground  mining 
on  the  Lake  Superior  iron  districts  was 
due  in  great  measure  to  his  effort  and 
foresight.  Mr.  Gow  was  greatly  es- 
teemed by  all  who  knew  him  and  was 
distinguished  in  his  profession.  He  was 
a  graduate  of  Washington  and  Jeffer- 
son University  and  also  took  a  post- 
graduate course  at  the  University  of 
Ohio. 
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Leading  Events 


Violence  amounting  to  open  warfare  has  character- 
ized the  strike  situation  at  the  gold  mines  on  the  Rand, 
in  South  Africa. 

The  Old  Dominion  Copper  &  Smelting  Co.  is  milling 
500  tons  daily  at  Globe,  Ariz.  The  International 
smelter  at  Tooele,  Utah,  chiefly  a  lead  plant,  is  said  to 
be  preparing  to  resume. 

British  zinc  smelters  are  complaining  that  the  gov- 
ernment's policy  with  regard  to  Broken  Hill  concen- 
trates practically  amounts  to  subsidizing  the  Australian 
enterprise. 


Coal  miners  in  the  Crow's  Nest  Pass  district  of  the 
Northwest  have  threatened  to  strike  April  1  unless 
their  wage  demands  are  granted.  Ordinarily  this  would 
affect  mining  and  metallurgical  operations. 

Another  attempt  to  secure  further  suspension  of 
assessment  work  has  been  made  at  Washington  by 
Senator  Stanfield. 

Back  taxes  on  Mexican  mining  properties  will  be 
canceled  under  certain  conditions.  A  decree  to  this 
effect  has  been  promulgated  by  President  Obregon. 
according  to  advices  from  Washington. 


International  Smelter  at  Tooele 

Preparing  To  Resume 

Utah   Consolidated    Expected   To    Start 

Production  of  Milling  Ore  for 

New  Concentrator 

It  has  been  announced  by  William 
Wraith,  general  manager  of  the  In- 
ternational Smelting  Co.,  that  the  com- 
pany is  preparing  to  resume  operations 
at  its  plant  at  Tooele,  Utah.  The  date 
will  depend  upon  a  number  of  factors, 
including  the  amount  of  ore  contracted 
for  and  consigned  to  the  smelter,  and 
it  will  probably  be  about  the  end  of 
spring  when  the  furnaces  are  blown  in. 
At  present  stockpiles  are  being  built 
up  and  will  be  added  to  for  from  sixty 
to  ninety  days.  Existing  ore  contracts 
have  been  kept  up  during  the  time  that 
the  smelter  was  closed  since  last  June, 
by  transferring  the  ore  to  other  smelt- 
ing plants,  and  a  number  of  new  ore 
contracts  have  recently  been  acquired. 
A   sufficient  tonnage  is  assured. 

When  the  International  opens  it  will 
be  possible  for  the  Utah  Consolidated, 
in  Bingham  Canyon,  which  has  not  yet 
operated  its  new  mill  near  the  Tooele 
smelter,  to  start  production  of  lower 
grade  ore,  a  large  tonnage  of  which  is 
developed.  When  smelting  operations 
are  resumed  it  will  give  employment  to 
300  and  400  men.  When 
operating  at  full  capacity  the  plant 
can  handle  about  1,500  tons  of  ore  daily. 
In  1918  a  tonnage  of  560,579  tons  of 
ore  was  smelted,  and  in  1920,  the  last 
complete  year  of  the  plant's  operation, 
104,210  tons  of  copper  ore  and  200.787 
tons  of  lead  ore  were  treated. 


Carmichae!  a  Phelps  Dodge 
Director 

Normal  Carmichael,  formerly  gen- 
eral manager  of  the  Arizona  Copper 
Co.,  has  been  nominated  by  the  share- 
holders to  represent  them  on  the  board 
of  the  Phelps  Dodge  Corporation.  This 
i-    equivalent   to   election. 


Steel  Companies  Get  Injunction 
Against  Trade  Commission 

The  controversy  arising  over  the  de- 
mand of  the  Federal  Trade  Commission 
for  reports  of  business  relative  to 
many  of  the  iron  and  steel  companies 
has  been  temporarily  won  by  the  com- 
panies. An  injunction  has  been  granted 
twenty-two  of  the  steel  companies  by 
Judge  T.  J.  Bailey,  of  the  Supreme 
Court  of  the  District  of  Columbia,  which 
prevents  the  commission  from  demand- 
ing  these   reports. 


Strike  of  Coal  Miners  Looms 
in  Colorado 

Coal  miners'  unions  in  various  coal 
fields  of  the  state  have  served  notice 
upon  the  Colorado  Industrial  Commis- 
sion that  unless  a  new  wage  scale  and 
working  agreement  is  negotiated  be- 
tween the  coal  operators  and  the 
"proper  officials  of  the  United  Mine 
Workers  of  America"  a  strike  will  take 
place  April  1.  With  the  large  reserves 
and  independent  mines,  it  is  believed 
that  the  strike,  unless  greatly  pro- 
lrnged,  will  not  affect  smelting  or  metal 
mining  companies  that  are  operating  in 
Colorado. 


U.  S.  Smelting  Leases  Balaklala 
Property 

A  mortgage  release  involving  $1,000,- 
000  has  been  recorded  by  the  Balaklala 
Consolidated  Copper  Co.  at  Redding, 
Shasta  County,  Cal.  The  bonds  held 
by  the  Windsor  Trust  Co.,  of  New 
York,  have  been  paid,  resulting  in  the 
cancellation  of  the  mortgage.  A  fact 
of  additional  interest  is  the  leasing  of 
the  Balaklala  property  to  the  U.  S. 
Smelting,  Refining  &  Mining  Co.,  which 
owns  the  Mammoth  mine  and  smelter, 
in  the  same  district.  The  terms  of 
the  lease  have  not  been  made  public, 
nor  have  any  definite  plans  been  an- 
nounced for  resumption  of  mining  at 
either   the    Balaklala   or  the   Mammoth. 


Violence  Marks  Strike  at  Mines 
on  Rand 

Armed   Whites   Clash   With   Pol:ce   and 

Government  Troops — Workmen 

Dominated  by  Radicals 

So  serious  had  the  strike  situation 
become  at  the  gold  mines  on  the  Rand 
in  South  Africa  during  the  first  week 
in  March,  that  martial  law  was  de- 
clared on  the  tenth  of  the  month. 
Violence,  amounting  almost  to  actual 
warfare,  marked  the  conflicts  between 
the  strikers  and  the  police.  Many 
points  along  the  Reef  fell  into  the 
hands  of  the  former  and  for  a  cer- 
tain period  a  large  part  of  Johannes- 
burg was  dominated  by  the  "com- 
mandoes," mounted  and  unmounted,  who 
struggled  desperately  to  gain  control 
of  the  town  before  the  arrival  of  the 
government  forces.  Many  casualties 
were  reported  on  both  sides  and  a  large 
number  of  prisoners  were  said  to  have 
been  taken  by  the  troops.  The  situation 
is  now  controlled  by  the  latter. 

Conditions  leading  up  to  the  strike 
and  that  have  obtained  since  the  gold 
mines  shut  down  about  the  first  of  the 
year,  have  been  described  in  the  Engi- 
neering a  nd  Mining  Journal  by  its 
Johannesburg  correspondent,  John  Wat- 
son, in  the  latter's  weekly  letters. 
Summed  up  briefly,  the  cause  is  three- 
fold— namely,  radicalism,  the  absolute 
necessity  for  cutting  labor  costs  and  the 
talk  of  removing  the  "color  bar."  Un- 
der date  of  Feb.  7  Mr.   Watson  wrote: 

"The  gold  mines  of  the  Rand  have 
now  been  idle  for  four  weeks,  through 
the  strike  of  white  workers.  We  read 
on  Feb.  1  that  the  Germiston  Strike 
Committee  had  passed  a  resolution  sug- 
gesting the  appointment  of  an  arbitra- 
tion court  to  settle  the  present  strike. 
The  resolution  expressed  a  desire  to 
meet  General  Smuts  to  lay  their  pro- 
posal before  him.  It  was  understood 
that  the  Prime  Minister  was  willing  to 
receive  such  a  deputation  next  morn- 
ing. Next  day,  we  read  that  the  pro- 
posals of  the  Central  Strike  Committee 
had     excited     the     keenest     oDposition 
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among  a  section  of  the  Germiston 
strikers  and  that  section  had  made  a 
demonstration  at  the  offices  of  the 
Central  Committee  and  told  t). 
bers  they  would  not  be  alltfwed  to 
Leave  the  office  until  they  had  changed 
their  plan  about  proceeding  to  Pretoria 
to  interview  the  Premier.  It  was  only 
when  the  strike  committee  gave  their 
word  of  honor  not  to  proceed  to  Pre- 
toria that  they  were  allowed  to  leave 
the  room.  The  Rand  gold  industry  has 
been  the  milch-cow  of  South  Africa.  It 
we  take  three  of  the  low-grade  mines, 
the  restarting  of  which  will  now  be 
extremely  doubtful,  the  average  monthly 
wages  paid  have  been: 

Whites    Natives 

Roodepoort  United    £5,254       £4,303 

New  Goch   5.310         4,125 

Luipaards  Vlei 6,200        5,495 

It  must  also  be  remembered  that  the 
expenditure  in  stores  and  material 
reaches  a  big  figure,  now  withdrawn 
from  circulation. 

"A  special  feature  of  this  strike  has 
been  the  formation  of  commandoes, 
both  infantry  and  mounted,  of  strikers. 
In  several  cases  these  commandoes  have 
marched  to  mine-shafts  and  warned. 
or  'pulled-out'  officials  engaged  on 
essential  services,  such  as  pumping  to 
dewater  deep-level  mines.  The  Com- 
missioner of  Police  is  now  warning  the 
strikers  that  the  use  of  such  bodies  of 
men,  or  commandoes,  to  pull  out  of- 
ficials constitutes  a  crime  of  public 
violence,  and  the  police  have  been  in- 
structed to  take  action  in  such  cases." 

A  little  before  this,  on  Jan.  31,  Mr. 
Watson  wrote: 

"So  far,  the  strikers  have  been 
orderly  in  their  behavior.  Unfor- 
tunately, there  appears  to  be  a  disposi- 
tion on  the  part  of  the  younger  and 
less  responsible  section  to  interfere 
with  essential  services,  such  as  pump- 
ing, which  are  being  carried  out  on 
several  of  the  mines  by  samplers  and 
mine  officials.  Yesterday,  some  hun- 
dreds of  strikers  collected  at  Fords- 
burg,  went  through  certain  drilling- 
evolutions  and  then  marched  in  column 
of  fours  to  No.  7  shaft  of  the  Crown 
Mines.  A  force  of  union  police  stood 
by  while  the  strikers  interviewed  the 
mine  officials.  It  is  understood  these 
officials  were  told  that  if  they  worked 
after  yesterday,  Jan.  30,  the  responsi- 
bility would  be  theirs  for  anything  that 
might  occur.  The  body  of  strikers  paid 
a  similar  visit  to  No.  5  and  No.  1  shafts 
and  then  returned  to  Fordsburg." 


Hollinger  Appeals  From  Decision 
in  Power  Case 

An  appeal  has  been  entered  by  the 
Hollinger  Consolidated  Gold  Mines, 
Ltd.,  of  Porcupine,  Ont.,  against  the 
recent  decision  of  Justice  Middleton. 
The  latter  dismissed  the  company's 
action  for  over  $1,000,000  against  the 
Northern  Canada  Power  Co.  for  failure 
to  supply  power. 


Snake  Creek  Tunnel  Co.  Appeals 
to  Supreme  Court 

The  Snake  Creek  Mining  &  Tunnel 
Co.  has  filed  a  brief  in  the  U.  S.  Supreme 
Court  asking  that  its  right  to  percolat- 
ing waters  in  Utah,  which  are  con- 
tested by  the  Midway  Irrigation  Co.,  be 
affirmed. 


old  Dominion  Milling  500  Tons 

Dailj  at  Globe 

No  Merger  \\  ith  Iron  Cap  Pending,  Says 

Manager   ol    Latter     <  oal   and 

Coke  Rates  Cut 

The  Old  Dominion  Mining  &  Smelt- 
ing Co.,  of  Globe,  Anz.,  stai 
mill  recently  and  is  handling  500 
ore  a  day.  No  date  has  been 
set  for  starting  the  smelter,  which 
has  two  weeks'  supply  of  coki 
hand  and  which  has  been  kept  in 
good  condition.  There  is  a  distinct 
of  good  miners,  200  being 
needed  by  the  company,  which  now 
has  400  at  work.  Only  a  few  new 
hands  were  needed  at  the  mill.  It  is 
denied,  however,  that  shortage  of  miners 
has  had  any  material  etfect  in  delaying 
smelting. 

A  feature  of  benefit  locally  has  been 
a  reduction  of  coal  and  coke  rates. 
Coal  freight  from  Gallup  now  is  $7  a 
ton.  and  reductions  from  Colorado  and 
New  .M'xico  points  average  about  $1.50 
a  ton.  Old  Dominion  is  the  only  coke 
user  of  the  district  and  benefits  by  a 
cut  in  freight  from  Dawson  from  $8.88 
to  $6.85  a  ton. 

F.  A.  Woodward,  general  manager  of 
the  Iron  Cap  Copper  Co.,  denies  the 
report  that  his  company  is  about  to 
consolidate  with  Old  Dominion.  It  is 
locally  believed  that  the  report  is  based 
upon  merger  plans  that  have  been  con- 
sidered for  a  long  time  between  Old 
Dominion  and  Arizona  Commercial, 
whose  properties  adjoin  and  are  con- 
nected on  several  levels.  These  two 
companies  have  close  financial  relations, 
and  it  is  said,  could  be  operated  as  a 
whole  with  economy  and  efficiencv. 


Part  of  Force  Quits  on  Wage  Cut 
by  Simon  Silver-Lead 

Operations  at  the  Simon  Silver-Lead 
Mines  Co.'s  property  at  Simon,  New, 
have  been  somewhat  curtailed  since 
March  1,  owing  to  lack  of  labor.  The 
wage  scale  was  cut  to  $4  for  muckers 
and  trammers  and  $4.50  for  miners  on 
March  1,  the  result  being  that  about 
one-half  of  the  crew  quit.  The  mine 
and  mill  are  operating  at  partial 
capacity,  but  it  is  expected  that  a  new- 
crew  will  be  obtained  soon. 

P.  A.  Simon,  president  of  the  com- 
pany, has  stated  that  the  company's 
zinc  smelter  at  Harbor  City,  Cal.,  is  an 
assured  success.  He  says  that  the  en- 
tire zinc  product  of  the  mine  can  be 
successfully  handled,  converted  into 
marketable  form,  and  disposed  of  at 
a  profit. 

To  Make  Motorists  Help  Copper 
Market 

In  Arizona  it  is  proposed  to  amend 
the  motor  travel  law  so  as  to  help  the 
copper  market.  License  plates  are  to 
be  of  copper,  of  somewhat  smaller  size 
than  ordinarily  used,  and  are  to  be 
accepted  at  metal  value  when  turned 
in  at  the  end  of  the  year.  It  is  planned 
to  use  Arizona  electrolytic  copper. 


Mount   Lyell  Co.  Reduces 
Working  Fort  i 


Melbourne,     March    !•  —  The     Mount 
&    Railwa 
mania,  hi 

.Mmmt   Lyell  mine,  ■■■  i  en  shut 

.i..u  ii 

<>ut    last   year  now   pro. 

ran  be 
smelted  without  adding 
pyrites.  To  get  tlie  full  economic  bene- 
ration  treatment,  the  board 
of  directors  has  decided  to  enlarge  the 
concentrating  plant  to  a  capacity  of  10, 
000  to  12,000  tons  of  North  Mount  Lyell 
ore  monthly.  During  construction,  the 
output  will  be  limited  to  the  | 
capacity  of  about  7,000  tons.  The  alter- 
'ill  cost  between  £15,000  and 
i'20,000     and     will     take     six     months. 


Gold  Production  :>f  India 
and  New  South  Wales 


London.  March  13 — The  production  of 
gold  in  New  South  Wales  during  Jan- 
uary and  February  totaled  5.692  oz. 

The  gold  output  of  India  during  Feb- 
ruary amounted  to  31,270  oz. 

Lead  Mines  in  Cumberland 
To  Resume 

By   Mail  Fro,,,     1 

According  to  Lloyd's  List,  the  Threl- 
keld  lead  mines,  in  Cumberland,  Eng- 
land, are  to  be  opened  after  being  idle 
for  twelve  months.  The  difficulties  of 
working  the  mines  are  accentuated  by 
the  fact  that  half  the  product — namely, 
zinc  concentrates — cannot  be  produced 
except  at  a  loss  compared  with  the 
price  at  which  the  government  is  selling 
Australian  concentrates. 


Canadian  Royalty  Regulations 
Issued 

Regulations  fixing  the  royalty  to  be 
collected  by  the  Canadian  government 
on  sales  of  the  products  of  quartz  min- 
ing locations  on  Dominion  lands  have 
been  published.  The  royalty  is  fixed  at 
2£  per  cent  on  a  scale  of  values  laid 
down  as  follows:  Gold.  $15  per  oz., 
royalty  37Jc. ;  silver,  60c.  per  oz.  roy- 
alty lie;  copper,  12c.  per  lb.,  royalty 
30c.  per  cwt.;  zinc,  4c.  per  lb.,  royalty 
10c.  per  cwt.;  lead,  4c.  per  lb.,  royalty 
10c.  per  cwt. 

Date  Set  for  Butte  &  Superior 
Accounting  Hearing 

The  hearing  on  the  accounting  pro- 
ceedings between  the  Butte  &  Superior 
Mining  Co.  and  Minerals  Separation 
Limited  is  expected  to  be  resumed 
in  New  York  on  March  28  next. 
Last  November,  at  the  hearing  held 
then  before  the  master,  Minerals  Sepa- 
ration put  in  a  claim  for  $11,904,913.95. 
Adjournment  followed  and  since  then 
further  hearings  have  not  been  held.  A 
hearing  set  for  Feb.  14  was  postponed. 
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News  From  Washington 


By   PAUL  WOOTON 
Special  Correspondent 


Hearings  on  Ore  Freight  Rates 

Before  1.  C.  C. 

Southern  Pacific  Attorney   Argues  Thai 

Lower  Metal  Prices  Have  Not 

increased  Demand 

Reduced     freight     rates     on     mining 
products    were    advocated    recently    by 
witnesses  in   the  closing  argu- 
ments in  the  rate  investigation  before 
the    In'  amerce    Commission. 

Secretary  James  P.  CaUbreath,  of  the 

American  Mining  Congress,  favored  a 
general  rate  reduction  on  metals,  coal, 
and  other  raw  mine  products;  H.  W. 
Prickett,  speaking  for  Western  inter- 
polated lower  rates  on  ore.  Re- 
duced petroleum  rates  were  advocated 
by  F.  B.  Dow  and  Clifford  Thorne,  and 
lower  pig-iron  rates  were  favored  by  F. 
L.  Ballard.  R.  C.  Allen,  of  the  Lake 
Superior  Iron  Ore  Association,  recom- 
mended lower  ore  rates,  as  did  also 
Charles  S.  Belsterling,  F.  B.  James,  and 
others. 

Referring  to  ore  rates  in  general 
before  the  I.  C.  C,  F.  H.  Wood,  at- 
torney for  the  Southern  Pacific  rail- 
road, in  arguing  against  reductions, 
said  that  exhibits  filed  in  the  case 
show  that  there  had  been  a  progressive 
and  continuous  drop  in  the  prices  of 
metals  and  metal  products  since  Sep- 
tember, 1920,  the  drop  being  manifestly 
largely  in  excess  of  the  decrease  de- 
manded in  freight  rates,  but  that  it 
has  had  no  apparent  stimulating  effect 
upon  demand. 

The  commission  has  sustained  the 
complaint  of  the  United  Verde  Exten- 
sion Mining  Co.,  that  the  rates  on  coal 
from  Dawson,  N".  M.,  to  Clarkdale  and 
Jerome,  Ariz.,  were  unreasonable.  It 
has  prescribed  reasonable  rates  for  the 
future  and  awarded  the  company  a 
refund  on  previous  shipments  over- 
charged. 

In  the  complaint  of  C.  G.  Chevalier, 
the  I.  C.  C.  held  that  the  rate  on  man- 
ganese ore  from  First  Ford,  Va.,  to 
Pittsburgh  and  Sharpsburg,  Pa.,  was 
unreasonable  and  reduced  it  to  $4.50  a 
ton  from  the  former  rate  of  $5.52. 

In  the  complaint  of  the  General 
Chemical  Co.,  the  commission  decided 
that  the  rate  on  bauxite  ore  from 
Republic,  Ga.,  to  Chicago  Heights,  111., 
was  not  unreasonable. 


Another  Bill  To  Suspend  Assess- 
ment Work  Introduced 

A  joint  resolution  to  suspend  the  re- 
quirements of  annual  assessment  work 
or.  mining  claims  in  the  United  States, 
but  not  in  Alaska,  during  the  years 
1920  and  up  to  and  including  June  30, 
1924,  has  been  introduced  in  the  Senate 
nator  Stanfield,  of  Oregon. 


L.  &  N.  Mu>t  Continue  Service 
to  Pinkney,  Term. 

On  the  ground  that  it  will  prevent  de- 
lopment  of  ore  in  the  vicinity  of  Pink- 
.Tence  County,  Tenn.,  the  Inter- 
'.mmerce  Commission  has  denied 
application  of  the  Louisville  &  Nash- 
ville railroad  to  abandon  a  part  of  its 
branch  line  extending  from  We 
to    Pinkney. 


Back  Taxes  on  Mexican  Mines 
Canceled 

President  Obregon  of  Mexico  has 
issued  a  new  mining  decree  which  can- 
cels all  back  taxes  on  mining  properties 
if  the  owners  will  pay,  before  Sept.  1, 
the  full  amount  of  taxes  due  for  the 
twenty  months  previous  to  that  date. 
The  action  was  taken,  according  to 
semi-official  advices  reaching  Washing- 
ton, on  the  ground  that  heretofore  it 
had  been  impossible  to  extend  the  pro- 
tection necessary,  in  many  regions,  to 
make  possible  the  working  of  mining 
properties. 

First -Aid  Work  in  Oil  Fields 
To  Be  Continued 

Preliminary  work  in  first-aid  train- 
ing in  the  oil  fields  has  been  so  suc- 
cessful that  the  Bureau  of  Mines  has 
under  consideration  the  permanent  ex- 
tension of  its  first-aid  training  work 
to  the  petroleum  industry.  With  the 
exception  of  the  tentative  work  that 
has  been  conducted  recently,  first-aid 
instruction  has  been  confined  to  coal- 
and  metal-mining  industries.  On  close 
examination,  it  was  found  that  the 
hazard  in  the  petroleum  industry  is 
higher  than  was  supposed. 


Industrial  Moving  Pictures 
Will  Be  Censored 

A  board  of  censorship  for  technical 
and  industrial  moving  pictures  has  been 
set  up  by  the  Bureau  of  Mines  in  con- 
junction with  the  Department  of  Com- 
merce. T.  T.  Reed  is  the  representa- 
tive of  the  Bureau  of  Mines  on  the 
board  and  Oliver  P.  Hopkins  represents 
the  Department  of  Commerce.  These 
two  members  are  to  select  a  third 
member,  who  is  to  be  a  specialist  in 
the  activity  with  which  the  picture 
deals.  In  each  instance  at  least  two 
additional  persons  familiar  with  the 
subject  of  the  picture  are  to  sit  with 
the  committee  in  an  advisory  capacity. 
Though  only  the  pictures  prepared  in 
the  Interior  and  Commerce  depart- 
ments will  be  subject  to  the  board's 
jurisdiction,  it  is  believed  that  other  de- 
partments and  outside  agencies  pre- 
paring industrial  moving  pictures  will 
seek  to  have  films  reviewed  by  the 
board. 


Alaska's  Mineral  Resources 
Considered  in  New  Bill 

Sutherland    Measure    Provides    $5,000,- 

000    Development    Fund — Bureau 

Concerned  With  Territory 

Following  the  recent  suggestion  of 
Albert  B.  Fall,  Secretary  of  the  Interior, 
for  development  of  mineral  resources  in 
Alaska  under  a  revolving  fund,  Dele- 
gate Sutherland,  of  Alaska,  introduced 
in  the  House  a  bill  to  put  the  plan  in 
effect.  His  bill  creates  a  $5,000,000 
Alaskan  development  fund  and  author- 
izes the  Interior  Department  to  explore, 
prospect,  or  drill  for  oil  or  other  min- 
erals upon  public  lands,  and  in  the  event 
of  discovery  of  minerals  to  dispose  of 
them  through  competitive  bidding.  The 
bill  provides  for  the  construction  and 
operation  of  smelters  and  ore  reduction 
plants,  pipe  lines,  and  other  facilities 
for  mining  and  disposing  of  the  min- 
erals, and  also  for  road  construction  to 
operating  mines.  The  measure  also 
authorizes  the  lease  or  acquisition  of 
docks,  wharves,  terminal  and  other  fa- 
cilities incident  to  carrying  on  explora- 
tion, prospecting,  and  drilling  for  min- 
erals. The  Shipping  Board  is  author- 
ized to  make  vessels  available  for  the 
Alaskan  service.  All  receipts  from 
operations  under  the  plan  would  go  into 
the  development  fund  for  continual  use. 
Co-operation  with  territorial  authorities 
or  private  individuals  or  corporations  in 
carrying  out  the  new  plan  has  been 
authorized. 

The  statement  of  Secretary  Fall,  re- 
ferred to  in  the  foregoing,  is  as  follows: 

"In  Alaska  the  non-metalliferous 
minerals  lie  more  deeply  underground, 
and  the  investment  of  capital  in  pros- 
pecting is  necessary,  which  is  true  also 
of  such  deposits  in  the  United  States. 
Under  the  leasing  bill,  the  permit  pro- 
visions are  not  sufficiently  liberal  to 
justify  expectation  of  immediate  de- 
velopment of  the  great  known  oil,  coal, 
and  other  non-metalliferous  mineral  de- 
posits of  Alaska.  In  deep  prospecting 
in  Alaska  it  will  be  necessary  for  Con- 
gress either  to  liberalize  the  laws,  to  the 
end  that  private  capital  may  be  invited 
with  an  opportunity  to  earn  sufficient 
rewards  to  justify  taking  the  gambler's 
chance,  or,  in  lieu  thereof,  provide  a  re- 
volving fund  to  be  used  by  some  depart- 
ment of  the  Government  in  the  sinking 
of  experimental  oil  wells  and  in  pros- 
pecting for  other  non-metalliferous 
mineral  deposits.  The  result  of  such 
prospecting  would  be  to  enable  us  to 
operate  under  the  second  provision  of 
the  leasing  act  and  to  sell  or  lease  upon 
bonus  and  royalty  and  surface  rental 
basis,  the  lands  in  oil  fields,  coal  fields, 
shale  fields,  potash  and  phosphate  and 
other  fields,  recommended  to  be  de- 
veloped. Either  capital  must  have  the 
speculative  chance  or  the  risks  of 
prospecting  must  be  assumed  directly 
by  the  Government.  A  small  revolving 
fund   would    do    the   work.      The   same 
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policy  should  be  pursued  upon  the  pub 
fie  lands  of  the  United  States." 

Mini'  inspection  in  Alaska  will  prob- 
ably be  conducted  in  the  future  on  a 
co-operative  basis.  The  matter  has 
been  the  subject  of  conferences  between 

Governor     Scott      Hone     of     Alaska     and 

Director  Bain  of  the  Bureau  of  Mines. 
Consolidation  of  all  of  the  Bureau's  work 
in  Alaska  has  also  been  effected,  for 
which  an  increased  appropriation  will 
lilable  July  1.  This  appropria- 
tion is  in  the  form  of  a  lump  sum  and 
will  permit  of  the  assignment  of  a 
first-aid  miner  exclusively  to  work  in 
Alaska. 

Unusual  need  is  said  to  exist  for  first 
aid  training  at  Alaskan  mines,  owing  to 
the  fact  that  there  are  many  small  oper- 
ations scattered  over  a  vast  territory,  in 
which  there  are  but  few  physicians. 
This  work  will  be  in  charge  of  J.  E. 
Willcox,  who  has  been  foreman  miner 
on  the  mine  rescue  car  stationed  in  the 
Butte  district.  Mr.  Willcox  plans  to 
conduct  first-aid  classes  at  the  various 
Alaskan  mines  just  as  rapidly  as  he  can 
reach  them. 

Decline  of  gold  mining  in  Alaska, 
because  of  high  operating  costs,  was  re- 
ferred to  by  E.  Lester  Jones,  director 
of  the  Coast  and  Geodetic  Survey,  in 
recent  testimony  before  the  House  Ap- 
propriations Committee.  "Due  to  the 
cheap  price  of  gold,  many  people  en- 
gaged in  placer  mining  have  been  driven 
out  of  Alaska,  as  they  could  not  afford 
to  pay  high  wages  and  could  get  nothing 
out  of  it,"  he  said.  He  looked  for  im- 
proved mining  conditions,  however. 


Engineering  Methods  Changing 
for  Valuing  Mines 

The  U.  S.  Bureau  of  Mines  is  taking 
cognizance  of  an  important  change  in 
engineering  methods  in  valuing  mines. 
In  the  old  days,  engineers  determined 
the  probable  value  by  estimating  re- 
turns through  a  series  of  years.  This 
was  done  by  figuring  production  costs 
and  estimating  future  prices  of  the 
metal  or  metals  concerned.  Owing  to 
the  uncertainties  which  have  grown  out 
of  the  war  situation,  there  is  no  longer 
great  confidence  in  estimates  of  cost 
of  production  or  as  to  the  future  sell- 
k  ing  prices  of  metals.  The  standards 
long  used  in  making  valuations  have 
been  lost,  just  at  a  time  when  they  are 
more  urgently  needed  than  ever.  To 
meet  this  situation,  engineers  are  com- 
ing more  and  more  to  use  a  figure  based 
on  the  margin  necessary  to  keep  the 
property  in  operation.  For  instance, 
if  it  can  be  ascertained  that  a  margin 
of  2c.  per  lb  is  necessary  to  keep  a 
particular  copper  mine  in  operation, 
this  amount  must  remain  constant, 
whether  the  mining  costs  go  up  or 
down. 

Although  this  method  cannot  be  ap- 
plied universally,  it  can  be  used  where 
there  are  large  quantities  of  material 
which  do  not  vary  widely  in  grade  in 
regions  which  dominate  the  situation 
as  do  the  Lake  Superior  iron  mines 
and  the  porphyry  copper  properties. 


Oppose  Dismissal  of  Ewerl  Case 

Involving  Indian  Lands 

neye  for  Oklahoma  Indians  have 
tiled  a  motion  in  the  I'.  S.  Supremi 
Court    in    opposition    to    the    motion    of 

Paul  A.   Ewert   to  dismiss   the  ■ 
which   the    Indians   seek    to   set    a 
sale     of     zinc     lai  ds     in     Oklahoma     to 
Ewert    on  the  ground   that   he  was  dis- 
qualified    to     purchase    because    of    his 
connection  with  the  Indians  as  a  repre- 
sentative of  the  Department  of 
In   'he   new   brief  of  the    I 
say  that  there  is  due  them  from  Ewert 

$56,1 >  allies   on   the  land,   and 

deny  the  legality  of  contracts  said  to 
have  been  entered  into  bj  Ewert  with 
certain  representatives  of  the  Indians 
foi  payment  of  additional  sums  for  the 
land.  Ewert  had  purchased  the  lands 
for  $18,000,  and  the  transaction  had 
been  approved  by  the  Department  of 
the  Interior. 

Argument  was  heard  in  the  case  last 
week.  A  stipulation  was  then  filed 
with  the  court  to  strike  the  case  from 
the  docket  on  a  reported  agreement 
between  the  parties  to  the  suit  under 
which  the  sale  to  Ewert  would  be  ap- 
proved upon  the  payment  by  him  of 
$18,000  additional  for  the  land.  It  is 
this  motion  that  is  now  opp  ised  in  the 
manner  stated. 


Ducktown  Company  To  Restrict 
Discharge  of  Sulphur  Fume 

In  the  suit  of  the  State  of  Georgia 
against  the  Ducktown  Sulphur,  Copper 
&  Iron  Co.,  of  Isabella,  Tenn.,  in  the 
DucktowTi  district,  which  action  seeks 
to  restrain  damages  to  crops  by  reason 
of  the  alleged  discharge  of  sulphur 
gases,  a  stipulation  has  been  filed  in 
the  U.  S.  Supreme  Court  by  both  parties 
under  which  the  company  agrees  not 
to  permit  the  escape  into  the  air  of 
sulphur-dioxide  gases  which  have  a 
sulphur  content  of  more  than  40 
tons  a  day,  and  to  furnish  the  state  a 
report  as  to  the  tonnage  of  ore  smelted 
and  acid  made.  The  agreement  also 
calls  for  a  board  of  arbitration  of  one 
representative  of  the  state  and  one  of 
the  company  to  supervise  operations 
and  to  ascertain  damages  caused  to 
citizens  by  the  gases. 


Bureau  Officials  To  Meet 
at  Rolla 

Superintendents  of  the  Eastern  min- 
ing experiment  stations  of  the  Bureau 
of  Mines,  with  the  principal  clerks  of 
those  stations,  will  meet  at  the  Rolla, 
Mo.,  station  on  April  17  to  discuss  the 
technical  and  administrative  problems 
arising  in  the  conduct  of  their  work. 
On  that  occasion  the  cornerstone  of 
the  new  building  which  will  house  the 
Rolla  station  will  be  laid.  The  Eastern 
stations,  so  called  to  distinguish  them 
from  the  Far  Western  stations  of  the 
Bureau,  are  those  at  Pittsburgh,  Colum- 
bus, Ohio;  Urbana,  HI.;  Tuscaloosa, 
Ala.;  Bartlesville,  Okla.;  Minneapolis, 
and  Rolla. 


To  Consider  Mining  industry  It 
Tariff  Commission  is  Changed 

Frelinghuysen    Bill    Proposes     Ir.m  fei 
to     Depart  ment     of    <  lommen  • 
Vdvieore  lor  Bach  Interest 

I 'rider    a    bill    introduced    by    Si 
Frelinghuysen.  of  Nl 

fer  the  Tariff  Commission  to  the  Com 

ed  thai 
1  retai  j    of  I  om hall   ap- 
point from  ei                        including  the 
i ...  advisor-  to  the  commis- 
sion,   sui  I  ntativea 
of  such  inten 
pensation,  to  ai    i  I    in  di   i 
conversion  cost  of  articles' produ 
manufactured  in  the  United  States  and 
in     competing    countries.       Those     ap- 
pointed  from    each   industry   interested 
would    be    from    eai  of    the 
country   where   such   interest   has   sub- 
stantial existence. 


Pish  Can  Stand  Some  Pollution 
of  Waters,  Commission  Sa\  s 

Warning  was  given  Congress  by  the 
U.  S.  Fish  Commission  not  to  injure 
industry  by  proposed  legislation  to  pro- 
hibit the  discharge  of  oil  and  other  acid 
wastes  into  navigable  streams  in  an 
attempt  to  save  fishes  from  the  effect 
of  polluted  waters.  Officials  of  the 
fishery  bureau  pointed  out  that  the 
pending  bills  before  Congress  against 
pollution  would  practically  wipe  out 
some  industries  on  the  theory  that  all 
pollution  was  injurious  to  fisheries, 
whereas,  as  a  matter  of  fact,  it  was 
not  known  that  it  is  so  injurious. 


Says  Bureau  of  Mines  Is  Dupli- 
cating Work  on  Clays 

Director  Stratton  of  the  U.  S.  Bureau 
of  Standards,  in  testimony  before 
the  House  Appropriations  Committee, 
stated  that  the  U.  S.  Bureau  of  Mines 
was  duplicating  work  of  his  bureau  on 
heavy  clay  products,  including  cement 
and  concrete.  His  attention  had  been 
called,  he  said,  to  numerous  activities 
of  the  Bureau  of  Mines  in  investigations 
being  conducted  by  the  Bureau  of 
Standards,    and    officials    of    the    latter 

were  wondering  how  it  happened  that 
other  bureaus  got  appropriations,  al- 
though his  bureau  failed  to  get  them. 
He  said  that  the  Standards  Bureau  was 
handling  work  on  heavy  clay  products 
and  that  there  was  no  need  for  pro- 
vision being  made  elsewhere.  Dr. 
Stratton  declared  that  he  was  surprised 
the    Bureau    of    Mines    had    asked    for 

funds  for  work  on  cement  and  concrete, 
as  the  Standards  Bureau  had  done  that 
work  with  a  fair  degree  of  thorough- 
ness. 

Government's  Silver  Purchases 
Close  to  100,000,000  Oz. 

Purchases  of  silver  by  the  Bureau  of 
the  Mint  during  the  week  ended  March 
11  amounted  to  3,128,000  fine  ounces. 
This  brings  the  total  purchases  under 
the  Pittman  Act  to  98,871,628  fine 
ounces. 
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London  Letter 
/.inc  Smelters  Complain  Broken  Hill  Is 
Subsidised  —  Bio    Tinto's    Position 
Uncertain  —  Two    Kami    Com- 
panies  Recalculate   Reserves 

l'.\  \V.  A.  DOMAM 
London.  Feb.  28—  When  the  war  was 
in  progress,  the  British  government 
entered  into  an  arrangement  with  the 
Broken  Hill  mining  companies  to  pur- 
chase their  output  of  zinc  concentrates 
for  a  scries  of  years.  This  was  to 
prevent  the  great  German  metal 
-octopus"  from  again  securing  control 
of  spelter.  The  price  at  which  the  con- 
.-  arranged  was  not  generally 
known,  but  the  fact  of  its  conclusion 
was  lauded.  The  government  now  has 
800.000  tons  on  its  hands,  and  is  offer- 
ing it  in  Swansea  at  £3  15s.  per  ton. 
10s.  a  ton  is  being  paid  in 
Australia,  and  freight  and  other  charges 
amount  to  about  £3  a  ton,  the  price 
received  by  the  government  is  only 
about  half  "the  cost.  Smelters  in  this 
country,  consequently,  are  raising  a 
loud  voice  of  complaint,  the  burden  of 
it  being  that  the  Broken  Hill  mines  are 
being  subsidized  at  the  expense  of  home 
works. 

It  is  estimated  that  during  the  twelve 
months  ended  March.  1923,  the  loss  to 
the  government  may  exceed  £1,000,000. 
The  government,  however,  is  expected 
to  stand  by  its  agreement.  Economy 
is  the  order  of  the  day  in  national 
finances,  and  interested  parties  would 
like  to  see  either  the  abrogation  of  the 
contract  or  some  arrangement  by  which 
they  will  be  able  to  resume  smelting 
at  a  profit.  The  market  price  of  spelter 
has  declined  so  seriously  that  the  costs 
of  production  in  this  country  are  pro- 
hibitive. 

The  Geduld  Proprietary  and  the 
Modder  Deep  have  made  a  recalcula- 
tion of  their  ore  reserves  as  at  Dec.  31 
last.  The  position  disclosed  in  each 
case  is  remarkably  good.  This  can  be 
seen  by  comparing  the  following 
figures: 

Geduld  Proprietary 

Value         Width 
Dec.  31        Tons  Per  Ton      Inches 

1921         3.545,000         34s.  5d.         62 
1920         3,220,000         34s.  61 

Modder  Deep 

Value  Width 

Dec.  31        Tons             Per  Ton  Inches 

1921         4,375,000      39s.     7d.  77 

1.100,000       39s.  lid.  77 

If  to  the  above  be  added  the  tonnage 
milled  by  each  company  in  1921,  that  is, 
500.000  tons  and  509,300  tons,  re- 
spectively, capital  progress  has  been 
made.  The  gold  content  is  set  down  at 
the  normal  price  of  metal.  One  inter- 
esting point  is  the  great  stoping  widths. 


In  the  early  days  of  the  Eastern  Rand, 

was  thought   to  be  quite  nar- 

row,  something  not  much  in  excess  of 

i;  ef  Leader,  in  the  ('.Mitral 
Rand.  There  are  one  or  two  mining 
companies  working  much  further  to 
the  southeast  that  seem  to  trade  on 
these  widths  and  values,  and  issue 
rather  fantastic  estimates  of  ore  re- 
serves and  profits,  putting,  in  fact,  the 
New  Modderfontein  and  the  Modder- 
fontein  "B"  into  the  shade.  Unfor- 
tunately—  or  is  it  fortunately?  —  the 
public  does  not  appear  keen  on  subs. rib 
ing  to  these  companies.  The  backers  of 
the  undertakings  allege  that  the  South 
African  finance  "Houses"  purposely 
ignore  the  district.  This,  I  think,  is  a 
mistake,  for  with  one  or  two  excep- 
tions, the  Nigel  neighborhood  has  been 
tested  by  representatives  of  the 
"Houses,"  and  results  have  proved  far 
from  satisfactory  to  those  who  have 
ventured  their  money. 

The  Rio  Tinto  position  is  not  yet 
regularized.  Some  of  the  directors 
have  left  London  and  proceeded  to  the 
property  to  study  matters  on  the  spot 
and  see  whether  economies  can  be 
effected.  Rio  Tinto  has  felt  the  changed 
condition  of  affairs  as  seriously  as 
other  companies,  and,  as  I  mentioned 
recently,  there  is  a  rumor  that  addi- 
tional   capital   will    have   to   be   raised. 


Free  List  for  Manganese  Brings 
Protest  From  Leadville 

A  vigorous  protest  was  wired  recently 
to  the  Colorado  representatives  in  Con- 
gress by  the  Leadville  Chamber  of  Com- 
merce against  the  action  of  the  Senate 
Finance  Committee  in  placing  man- 
ganese on  the  free  list.  The  house  bill 
provides  for  a  tariff  of  lc.  per  lb.  on 
all  manganiferous  ore  containing  more 
than  30  per  cent  manganese. 

Former  Governor  Jesse  F.  McDonald, 
manager  of  the  Down  Town  Mines  Co., 
said:  "During  the  war,  Leadville  pro- 
duced 1,000  tons  of  manganese  ore 
daily  until  the  signing  of  the  Armistice 
automatically  canceled  the  contracts. 
By  conservative  estimate  2,000,000  tons 
remain  as  known  manganese  orebodies 
of  the  district.  A  tariff  of  lc.  a  lb., 
as  proposed  by  the  House  bill,  would 
enable  many  of  the  manganese  mines 
of  this  district  to  resume,  which  they 
cannot  do  under  direct  competition  with 
ere  mined  with  cheap  labor  in  outside 
and  transported  to  this  country. 


To  Take  Gold  from  New  York's 
Atmosphere 

Experiments  to  recover  particles  of 
gold  carried  into  the  air  by  smoke  and 
dust  escaping  from  the  molten  gold  are 
being  carried  on  by  the  Mint  Service  at 
the  New  York  Assay  Office. 


U  STRALIA 

Queensland 

(Wild  Output  for  1921  Low — Market  for 

Sapphires  Hetter — Treatment  Plant 

Under    Erection    at    Cloncurry 

Cobalt   Mine 

From  Our  Special  Correspondent 

Brisbane,  Jan.  30— The  gold  yield  of 
Queensland  for  1921,  as  was  to  be  ex- 
pected with  Mount  Morgan  closed  down 
for  nine  months  of  the  period,  shows 
a  serious  decline.  The  yearly  produc- 
tion of  gold  from  Mount  Morgan  was 
worth  nearly  £390,000,  or  more  than  78 
per  cent  of  the  total  gold  output  of  the 
state.  The  official  returns  for  last  year 
are  not  yet  complete,  but  the  output 
was  approximately  only  38,471  fine 
alued  at  £164,561,  which  is  less 
by  75,440  oz.  and  £320,400  respectively 
than  for  1920. 

Apart  from  the  special  circumstances 
that  have  operated  adversely  in  Queens- 
land, the  figures  for  last  year  for  th_- 
whole  of  the  commonwealth  show  that 
the  falling  gold  output  disclosed  for 
1920  was  continued  during  last  year, 
with  the  result  that  the  total  Australian 
yield  for  the  latter  period  was  757,430 
oz.,  as  against  943,890  oz.  for  the  pre- 
ceding twelve  months.  The  falling  off 
not  only  in  this  state  but  throughout 
Australia  would  have  been  considerably 
greater  had  it  not  been  for  the  opera- 
tion of  the  Australian  Gold  Producers' 
Association,  which  has  distributed 
monthly  among  its  members  large  sums 
derived  from  premiums  on  the  sale  of 
gold. 

Recently  there  has  been  considerable 
dullness  on  the  Anakie  sapphire  field, 
caused  entirely  through  a  lack  of  buyers 
for  the  gems  produced,  but  during  the 
last  month  or  so  some  signs  of  revival 
have  been  apparent.  In  December  the 
recorded  output  was  worth  only  about 
£1,000,  but  early  in  January  two  buyers 
arrived,  and  in  three  days  gems  to  the 
value  of  £4,000  were  purchased,  as  much 
as  £400  being  realized  for  a  single 
parcel.  A  number  of  miners  had  been 
holding  their  stone,  some  for  as  long 
as  twelve  months,  for  a  better  market. 
which  they  are  now  finding.  A  green 
sapphire,  with  the  Alexandrite  property 
of  showing  red  in  an  artificial  light,  was 
recently  obtained  and  weighed  13  dwt.. 
and  a  red  zircon  of  18  dwt.  was  also  un- 
earthed. 

The  company  owning  the  cobalt  mine 
in  the  Cloncurry  district  is  doing  little 
in  the  way  of  mining  pending  the  erec- 
tion of  its  treatment  plant,  which  is 
well  under  way.  The  work  being  done 
is  in  the  south  shaft,  where  nothing  but 
bagging  ore  is  being  taken  out.  The 
south  drive  from  this  shaft  is  in  about 
170  ft,  showing  a  nice  body  of  ore  all 
the  way,  with  an  average  width  of  about 
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;!  ft  During  the  last  two  months  a 
further  lol   of  ore,  consisting  of  about 

80  tons,  lias  been  sent  to  England, 
making  a  total  forwarded  to  date  of 
about  530  tons.  Nothing  has  been  made 
public  as  to  what  this  ore  has  realized. 
There  is  about  1,000  tons  of  ore  on  top 
awaiting  the  completion  of  the  treat- 
ment plant. 

A  report  on  this  mine  by  a  govern- 
ment geologist,  published  a  few  months 
ago,  shows  that  the  cobalt  occurs 
exactly  on  the  contact  of  diorite  and 
schists,  which  are  of  Silurian  age.  The 
schists  form  noticeable  outcrops  on  the 
area,  and  the  diorite  is  apparently  in- 
trusive in  the  schists,  as  it  does  not 
show  evidence  of  the  regional  pressure 
to  which  the  schists  have  been  sub- 
jected, and,  moreover,  close  to  the  con- 
tact line,  indurated  masses  of  schists 
are  outcropping.  Samples  taken  at  the 
time  that  the  geological  report  was 
made  averaged  12  to  19  per  cent  cobalt. 
This  is  the  second  deposit  of  cobalt  to  be 
worked  in  Queensland;  the  first  one,  at 
Kilkivan,  near  Gympie,  proved  too 
low  in  grade  to  warrant  its  continued 
working. 

The  Chillagoe  state  smelters,  which 
closed  down  on  Nov.  20  last,  are  still 
idle,  and  there  is  a  good  deal  of  doubt 
as  to  when  operations  will  be  resumed. 
It  is  probable  that  the  government  has 
accumulated  at  these  works  as  much 
copper,  awaiting  a  better  market,  as  it 
cares  to  carry. 

CANADA 

British  Columbia 

Premier    To    Ship    Bullion  —  Florence 
Silver  May  Resume — Strike  Threat- 
ening at  Crow's  Nest  Pass 

Stewart — The  newly  installed  tram- 
way of  the  Premier  Mining  Co.  has 
been  operating  satisfactorily,  120  tons 
of  ore  being  brought  to  seaboard  every 
eight  hours.  The  ore  is  graded  at  the 
bunkers,  that  containing  the  lesser 
values  being  deposited  in  an  ore  bunker 
for  shipment  to  the  smelter  at  Anyox, 
the  higher  grade  being  shipped  direct 
to  the  Tacoma  smelter.  There  are  yet 
some  details  to  be  completed  in  con- 
nection with  the  tramway  system,  but 
these  are  of  minor  importance. 

The  company  intends  to  construct  this 
summer  a  number  of  houses  for  the  use 
of  married  men  in  its  employ.  An  as- 
say office  is  being  built  next  the  cyanide 
plant,  and  in  this  will  be  installed  a 
Plant  for  the  conversion  of  precipitates 
into  bullion.  This  will  not  be  pure  gold 
bullion,  as  it  will  contain  all  the  min- 
erals that  are  in  the  Premier  ores.  As 
soon  as  this  equipment  is  complete,  the 
shipment  of  the  product  will  start,  and 
it  will  be  the  first  bullion  ever  sent 
from  the  Portland  Canal  mining  district. 

Reports  from  Bitter  Creek  are  to  the 
effect  that  the  L.  L.  and  H.  claims  are 
showing  up  well  on  development.  A 
tunnel  has  been  driven  about  15  ft.,  and 
is  still  in  ore.  New  work  on  what  is 
known  as  the  second  lead  has  proved  it 
to  be  at  least  60  ft.  wide,  and  carrying 
gold  and  silver  values. 


Ainsworth-  It  is  likely  that  the  Flor- 
ence Silver  Mining  Co.  will  resume  oper- 
ation in  a  few  works.  Improved  mar- 
keting condition  for  output,  as  a  result 
of  the  Consolidated  Mining  &  Smelting 
i  ii. 's  acceptance  of  customs  ore 
is  practically  a  cash  sett  lenient  basis, 
makes  such  resumption  possible.  The 
mine  has  a  large  ore  reserve  sufficient 
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Shasta  Count]    Denied   Rehearing   in 

Tax    Case      Applications   for 

Patent   Increase 

San  i  r.iM.i-,1,    i  arNo.  l  of  the  U.  S. 
Bureau   of   Mines    will   be   stationed   at 
lL,   from    March    18    to  April   6. 


to  keep  the  mill  running  at  capacity  for     The  car  is  in  charge  of  E.  D.  Gardner, 

isted   by   lc.    E.   Donovan  and  J.  J. 
Delahide. 

In  northern  California,  it  is  ■ 
that  the  new  zinc-oxide  refiner;. 
Shasta  Zinc  &  Copper  Co.,  at  Winthrop, 
will   be   completed    some   time   in    May. 
At   present    seventy-five    men    are    em- 
ployed at   the   mine  and  smelter. 

The   U.  S.   Circuit   Court  of  Appeals 
has  denied  the  motion  of  Shasta  l 
asking    for     a     rehearing     of    the     tax 
cases  against  the  Mountain  Copper  Co. 
and    the    Balaklala    Copper   Co.      This 


several  years.  Values  are  chi 
lead,  with  a  limited  amount  of  silver. 
Some  production  has  been  maintained 
by  leasers  for  the  last  few  months.  It 
is  anticipated  that  about  fifty  will  be 
employed. 

Fernie — The  Crow's  Nest  Pass  region, 
which  produces  the  bulk  of  the  coal  used 
in  the  southern  part  of  interior  British 
Columbia  and  supplies  all  of  the  coke 
used  in  metallurgical  treatment  of  the 
ores  of  East  and  West  Kootenay,  faces 
one  of  its  periodical  strikes.  Unless  a 
settlement  of  the  difficulties  between  the 


operating  companies  and  the  coal  miners  Practlcally  se«les  the  controversy  and 
of  District  No.  18,  U.  M.  W.  A.,  is  soon  m*k.es  P°stslble  the  return  to  the  corn- 
effected,  a  walk-out  wall  probably  be  P™*8^  ^J!!^^"  protest  ^ 
ordered  for  April  1,  as  the  agreement 


now  in  force  between  operators  and  the 
unions  expires  on  March  31.  The  oper- 
ators have  definitely  announced  that 
the  present  contract  will  not  be  renewed, 
and   have   posted   notices    of   wage   de 


mg    1919.      Other    cases    are    pending 
covering    taxes    paid    under    pro:. 
1920  and  1921. 

On  March  1,  three  miners  were  im- 
prisoned by  a  cave-in  on  the  1,000  level 
of  the  Idaho-Maryland  at  Grass  Valley, 


creases  running  from  30  to  50  per  cent,    j?  tne  north  central  Part  of  the  state. 

Prompt  work  rescued  them  uninjured 
about  fourteen  hours  after  the  cave-in. 
An  air  pipe  served  as  a  means  of  com- 
munication between  the  three  men  and 
the  rescue  squad.  John  Fulton,  man- 
ager, directed  the  work,  and  when  the 
miners  at  last  reached  the  surface  they 
Cobalt  —  La    Rose    has    encountered     were   greeted   with    cheers   by   a    large 

good  ore  at  600  ft.  depth  on  the  Violet    crowd  of  their  fellow  townsmen  which 

property.      Milling   ore    as   high   as   60     had  gathered  at  the  shaft. 

oz.  a  ton  in  car  lots  is  being  stoped  on         Preliminary    work    has    been    started 

on  the  Bullion  group,  south  of  Grass 
Valley.  The  Galena  shaft  is  to  be 
unwatered  to  a  depth  of  1,500  ft.     Dis- 

1,000,000  shares.   Work  on  the  property    eovery  of  a  4-ft.  ledge  is  reported  by 


Ontario 

Merger  of  Montreal   Kirkland  and 

Ontario  Kirkland  Ratified — Atlas 

Property   at  Shining   Tree 

To  Be  Drilled 


the  530  level. 

The  Castle  Trethewey   stock  offering 
was    oversubscribed    to    the    extent    of 


will  be  resumed  soon. 

On  March  4  the  Coniagas  shipped  to 
London  forty-six  bars  of  bullion  con- 
taining 47,000  oz.  of  silver. 

It   is   understood   that   operations   on 


the  operators   of  the   South   Star  mine 
on  their  100  level. 

The  Plumas-Eureka  Annex  has  pur- 
chased the  Jamison  group  of  cla  ms  for 
$12,000,   according  to   a   deed   recently 


the  Colonial  are  about  to  be  resumed,  filed  at  Quincy,  Plumas  County.  The 
Kirkland  —  Wright-Hargreaves  has  Calnan  group,  near  Genesee,  is  to  be 
declared  a  dividend  of  2i  per  cent,  pay-  prospected  from  an  adit  on  the  Key- 
able  April  1  to  shareholders  of  record  stone  claim.  A  compressor  and  drill 
March   17.  equipment    will    be   installed    1 

The    amalgamation    of    the    Ontario  Calnan  for  the  initial  work. 

Kirkland    with    the    Montreal   Kirkland  At   the    Land    Office    in    Sacramento, 

has  been  ratified  by  the  former  com-  John  C.  Inf,  the  register,  reports  that 


pany  and  will  come  up  for  ratification 
by  the  Montreal  Kirkland  in  the  near 
future.      The    new    company    will    im- 


the  number  cf  applications  for  patents 
received  recently  is  larger  t'lan  for 
many  years.     This  is  a  reflection  of  the 


mediately   proceed   to   sink    the    main  greater  activity  which  prevails. 

shaft  and  explore  at  greater  depth.  In     the     Mother     Lode     region,     the 

Porcupine  —  The  Mclntyre  shaft  has  Belmont-Shawmut,  at  Shawmut,  is  re- 
reached  a  depth  of  2,000  ft,  where  a  ported  to  be  operating  at  the  rate  of 
new  main  haulageway  will  be  driven.  200   tons   per   day.     The    shaft   of   the 

Clifton    Porcupine    shareholders    are  Moore    mine,    near    Jackson,    is    to    be 

being   asked   to   pool   their   stock  until  sunk  an  additional  distance  of  250  ft., 

Dec.  31,  1922,  to  facilitate  the  sale  of  and  the  erection  of  a  twenty-stamp  mill 

treasury  shares.     The   company  wants  has    been    decided    upon    at    a    recent 


to  raise  $75,000  to  $100,000. 

A  contract  has  been  let  for  3,000  ft. 
of  diamond  drilling  on  the  Atlas  prop- 
erty in  Shining  Tree. 


directors'  meeting.  The  Old  Elephant 
gravel  mine,  near  Volcano,  is  now 
being  operated  after  a  shutdown  of 
short  duration. 
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liifluoii/a  at  Tonopah — Tonopah  Divide 

Meeting    Postponed — Conditions   at 

Wound  Mountain  Favorable 

- 

Tonopah — About  1.200  tons  of  ore  per 
day  is  milled  in  this  district.  The 
principal  contributors  to  this  tonnage 
arc    as    follows:    Tonopah 

ronopah  Extension.  800;  Wesl 
260;  Tonopah  Mining.  200;  and 
neons  small  producers  alum! 
100.  The  West  End  is  making:  prepara- 
tions to  increase  tonnage  to  ah 
per  day.  The  Tonopah  Belmont  re- 
ported normal  development  for  the  week 
ended  March  4,  with  work  performed 
on  the  700,  800,  900,  1,000,  1,100.  1,200, 
and  1.400  levels.  Operations  in  this 
district  have  been  hampered  by  an 
epidemic  of  influenza.  Taken  as  a 
whole  the  cases  are  not  serious,  but 
many  men  have  been  obliged  to  tem- 
porarily quit  work.  This  necessitates 
breaking  in  new  men  and  is  attended 
by  additional  loss  of  time  and  some 
expense. 

Round  Mountain — Conditions  in  the 
lode  and  placer  mines  of  the  Round 
Mountain  Mining  Co.  are  favorable  for 
a  successful  year  in  1922.  More  water 
is  available  this  year  than  last,  and 
many  operating  improvements  have 
been  made.  In  the  hydraulic  mine  it  is 
expected  that  200,000  cu.yd.  of  gravel 
will  be  moved,  as  against  110,700  cu.yd. 
in  1921,  with  the  value  per  cu.yd.  about 
the  same.  The  gross  recovery  in  1921 
was  $120,845.70,  or  at  an  average  value 
of  $1.09  per  cu.yd.  Underground  condi- 
tions in  both  the  Fairview  and  Round 
Mountain  lode  mines  are  said  to  be 
better  than  for  several  years. 

Divide — On  account  of  the  inability 
of  the  president,  Carl  Brougher,  to 
attend  the  annual  meeting  of  the 
Tonopah  Divide  Mining  Co.,  scheduled 
for  March  7,  it  has  been  adjourned  to 
March  30. 

Virginia  City— The  Middle  Mines 
group  at  Virginia  City,  which  was  re- 
cently taken  under  option  by  Dr.  R.  M. 
Ward,  of  Philadelphia  and  New  York, 
is  organized  under  the  name  of  the 
Paramount  Comstock  Mines  Co.  The 
previous  option  held  by  the  Boericke 
interests  was  dropped.  The  group  in- 
volved includes  the  Best  &  Belcher,  the 
Gould  &  Curry,  the  Savage,  the 
Chollar,  Hale  &  Norcross,  the  Potosi, 
and  the  Bullion.  It  includes  the  sur- 
face and  underground  to  the  1,000 
level  of  each  of  the  mines  named,  with 
the  exception  of  the  Bullion,  in  which 
instance  the  option  extends  to  the 
Sutro  tunnel  level.  Certain  conflicting 
interests  were  taken  care  of  in  the 
merger.  The  present  work  consists  of 
driving  drifts  from  the  old  Hale  & 
OSS  tunnel  in  the  Comstock  fis- 
sure. The  work  is  preliminary  and 
for  the  purpose  of  opening  up  the 
ground  preparatory  to  thorough  sam- 
plug.  It  is  rumored  that  about  S150,- 
000  is  to  be  spent  in  doing  work  of  this 
nature. 


IDAHO 

\niistead  Mill   Being  Tuned   Up — Much 

Intercut    Evinced  in  Central  and 

Southern  Idaho 

r.ilaclu-         Preliminary     runs     were 

given  to  the  new  150-ton  mill  of  the 
i.l  .Mines  early  in  March.  Re- 
ports are  that  the  plant  is  measuring 
up  to  expectations. 

Boise — All  indications  point  to  an  in- 
flux of  prospectors,  miners,  capitalists, 
and  mining  engineers  into  central  and 
southern  Idaho  during  the  spring. 
Much  interest  is  being  manifested  in 
different  sections,  including  some  of  the 
old  camps,  which  were  heavy  product  is 
of  placer  gold  in  the  early  60's  and  for 
some  time  later.  Negotiations  involving 
large  amounts  of  capital  were  consum- 
mated last  year,  and  *here  is  much 
promise  of  activity  this  season. 

Moscow — People  in  and  out  of  Idaho 
arc  writing  to  the  state  Bureau  of 
Mines  and  the  University  of  Idaho 
School  of  Mines  for  information  regard- 
ing mining  possibilities  in  such  large 
numbers  that  a  big  revival  in  pros- 
pecting throughout  Idaho  this  season  is 
looming  up  as  a  possibility,  according 
to  Dean  Francis  A.  Thomson  of  the 
University  School  of  Mines.  "Th? 
number  of  inquiries  so  far  received 
this  year  exceeds  any  previous  record," 
Dean  Thomson  stated. 

WASHINGTON 

To  Prospect  Iron  Lands  Near  Tekoa — 
Will  Drill  for  Gas  in  Benton  County 

Prosser — Following  the  discovery  of 
natural  gas  and  the  determination  of  its 
existence  in  large  quantities  in  Benton 
County,  interests  of  Pittsburgh,  Pa., 
are  reported  to  have  been  in  negotiation 
lately  with  property  owners  with  a  view 
to  securing  a  suitable  site  for  a  gas  well 
and  a  glass-manufacturing  plant. 

Tekoa — As  soon  as  the  snow  disap- 
pears, Spokane  interests  who  acquired 
a  large  acreage  of  iron  lands  in  this 
vicinity  plan  to  resume  active  prospect- 
ing with  a  view  to  determining  defi- 
nitely the  extent  of  the  deposit.  The  ore 
is  classed  as  a  good  grade  of  iron,  and 
much  of  it  contains  manganese,  it  is 
said. 

Chewelah — The  Washington  Marble 
Products  Co.  has  completed  its  organiza- 
tion, and  officers  have  been  elected  as 
follows:  Albert  I.  Kulzer,  president; 
Louis  A.  Conyard,  vice-president;  and 
Hoy  A.  Hattrup,  secretary-treasurer. 

OREGON 

Ben  Harrison  Company  To  Sink 
Shaft  This  Spring 

Whitney— The  Ben  Harrison  Mining 
Co.,  a  close  corporation,  owned  by 
Kentucky  interests,  with  property  in 
the  Greenhorn  Mountains,  in  Grant 
County,  will  sink  a  1.000-ft.  shaft  this 
season,  according  to  a  recent  announce- 
ment. The  cost  of  the  work  is  esti- 
mated at  S150.000.  The  work  cannot 
be  started  until  snow  "disappears  from 
the  higher  levels. 


ARIZONA 

U.  V.  Extension   Finds  Ore  on  Jerome 

\  erde    Boundary — ('.    &    A.    Starts 

Small  Force  in  Junction  Shaft 

By  James  H.  McCuntock 

Jerome — At  about  the  division  line 
between  the  two  properties,  the  drift 
on  the  1,100  level  of  the  United  Verde 
Extension  is  in  ore  that  evidently  ex- 
tends over  into  Jerome  Verde  ground, 
under  which  the  latter  company,  in  its 
Maintop  chute,  believed  it  had  cleaned 
up  all  ore.  This  was  only  200  ft.  above 
the  new  Extension  drift,  of  which  the 
face  is  in  solid  ore,  some  of  it  65  per 
cent  glance.  No  lateral  work  has  been 
done,  and  the  drift  will  be  pushed  for- 
ward for  an  indefinite  distance.  The 
work  has  already  added  much  to  the 
ore  reserves  of  the  Extension  and  is 
believed  locally  to  have  established  the 
value  of  the  Jerome  Verde  ground  on 
its  Extension  side. 

United  Verde  steam  shovels  are 
digging  through  a  body  of  gold-silver- 
copper  ore  of  low  grade,  but  valuable 
for  converter  lining. 

Verde  Central  is  installing  new  hoist- 
ing and  pumping  equipment.  The  shaft 
is  about  50  ft.  below  the  650  level,  and 
is  in  soft  material,  carrying  good  value 
in  copper,  gold  and  silver. 

Application  has  been  made  for  dis- 
solution of  the  Venture  Hill  Mining 
Co.,  whose  property  was  sold  on  exe- 
cution in  November,  1920.  This  mine, 
years  ago,  was  considered  one  of  the 
most   promising   in   the   district. 

A  mill  has  been  installed  at  the 
Pocahontas  mine,  south  of  Mayer. 
Electric  power  is  used  from  the  Arizona 
system.  About  75,000  tons  of  com- 
mercial ore  is  said  to  be  available. 

Oatman — Tom  Reed  is  diamond 
drilling  its  Red  Cloud  property  from 
the  725  level  and  is  cutting  the  green 
quartz  in  which  its  best  values  have 
been  found.  For  about  100  ft.,  a  new 
orebody  above  the  500  level  of  the 
company's  Aztec  mine  is  in  $15  ore. 
United  American  and  Telluride  are 
ready  to  supply  twenty-five  tons  a  day 
each  to  the  Tom  Reed  mill.  The  former 
has  ore  opened  on  three  levels  and 
expects  to  have  a  gross  daily  revenue 
of  $1,500  from  its  mill  shipments. 
Telluride  ores  are  expected  to  mill 
above  $30  a  ton,  taken  from  the  500 
and  300  levels,  from  a  vein  of  from  3 
to  5  ft.  wide. 

Miami — Inspiration  Consolidated  has 
secured  a  right  of  way  from  its  main 
workings  for  a  distance  of  a  mile  up 
Webster  Gulch  to  the  new  Porphyry 
shaft. 

Bisbee — A  night  shift  of  about  fifty 
men  has  been  started  in  the  Calumet 
&  Arizona  Junction  shaft.  Otherwise 
there  are  few  indications  of  increase 
in  local  operations  in  the  last  week. 
Little  change  is  noted  in  the  Copper 
Queen,  and  no  indications  of  activity 
are  visible  around  the  new  mill  or 
Sacramento  Hill. 
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Silver  Mountain  Metals  Co.  Starts  New 
Mill     Eighty-five   Mine   Advertises 

For    WOrkcrs 

By  James  P.  Porteus 

Chloride  The  new  50-ton  concentra- 
tion mill  (if  the  Silver  Mountain 
Metals  Co.  was  started  on  its  regular 
run  on  Feb.  28  and  is  producing  a 
high-grade  silver  concentrate.  The  ore 
is  first  broken  in  a  jaw  crusher,  then 
passed  through  a  ball  mill  of  special 
cusign  made  by  the  El  Paso  Foundry 
&  Machine  Co.,  then  going  into  a  Dorr 
classifier,  the  slimes  going  to  the  flota- 
tion machine  and  the  sands  to  a  Wiltley 
table.  Two  40-hp.  boilers  will  supply 
steam  power  for  operations.  About 
2,000  tons  of  ore  is  reported  broken 
ready  for  milling. 

The  Midnight  &  Tidal  Wave  Mining 
Co.  is  erecting  a  fifty-ton  concentration 
flotation  mill  on  its  property  about 
seven  miles  west  of  the  Silver  Mountain 
Metals  Co.'s  property. 

Lordsburg — Though  there  is  an  ample 
supply  of  common  labor  for  mining 
purposes,  skilled  miners  and  machine 
men  are  scarce,  and  the  shortage  is 
delaying  the  resumption  of  operations 
to  some  extent.  The  Eighty-five  mine 
of  the  Calumet  &  Arizona  Mining  Co. 
is  advertising  for  100  experienced  men, 
which  will  give  that  company  an  under- 
ground force  of  200.  The  drums  for 
the  main  hoist,  which  is  being  installed, 
will,  it  is  thought,  be  in  place  within 
a  week,  and  full  production  is  looked 
for  by  March  15.  Ore  shipments  will 
continue  regularly  to  Douglas,  Ariz. 

The  Last  Chance  silver  mine  has  been 
examined  during  the  last  two  weeks 
by  J.  D.  Harlan,  of  Kingman,  Ariz., 
acting  for  Denver  interests.  Since  the 
death  of  Jack  White  the  property  has 
been  under  the  direction  of  J.  G. 
Nicholas,  of  Denver. 

Hillsboro — It  is  reported  that  the 
Snake  and  Opportunity  mines  have 
been  purchased  by  El  Paso  interests, 
who  will  contract  with  leasers  to 
work  the  numerous  high-grade  silver 
showings. 

Magdalena — The  Old  Soldier  Mining 
Milling  &  Development  Co.,  of  Magda- 
lena, with  a  property  14  miles  up  Mill 
Canyon,  has  resumed  operation  after 
four  years'  inactivity.  Work  will  be 
done  in  the  belief  that  the  ore  will  prove 
of  milling  grade. 

COLORADO 

Down  Town   Mines   Preparing 
To  Resume 

Denver — Jesse  F.  McDonald,  man- 
ager of  the  Down  Town  Mines  Co.  at 
Leadville,  was  in  Denver  during  the 
recent  hearing  on  wage  schedules  before 
.  the  State  Industrial  Commission,  and 
stated  that  his  company  was  preparing 
to  resume  operations  and  already  had 
a  small  force  engaged  in  retimbering 
the  shaft.  Before  closing  down,  this 
company  was  the  largest  employer  of 
labor   in   the   Leadville   district. 


I    I  \ll 

High  Grade  Silver-Lead  Ore  Opened  in 
Emma  Mine,  at    Uta     Aha  T.  &  T. 
to.  Shipping — Chiif  Consoli- 
dated^ Development  \\  >irk 

From  Our  Special  Correspondent 

Bingham  Canyon  —  The  Montana- 
Bingham  shows  a  production  in  1921 
of   1 16  car    ot  ere.  or  24,6 

gross  value  of  $192,027  ami  a  net 
smelter  value 

ore  was  fluxing 

iron-sulphide  ore  carrying  copper. 
Officers  and  directors  elected  at  the 
recent  annual  meeting  were  II .  H. 
Green,  president;  C.  E.  Adderly,  vice- 
president;  and  J.  H.  Brain,  secretary 
and  treasurer.  Imer  Pett  continues  as 
general  manager  of  the  property. 

Eureka  —  Ore  shipments  from  the 
Tintic  district  for  the  week  ended  March 
3  amounted  to  122  cars,  compared  with 
148  cars  the  week  preceding.  Shippers 
were:  Tintic  Standard,  43  cars;  Chief 
Consolidated,  36;  Eagle  &  Blue  Bell, 
9;  Grand  Central,  (i;  Iron  Blossom,  5; 
Colorado,  5;  Victoria,  5;  Centennial- 
Eureka,  2;  Swansea,  2;  Alaska,  2; 
Empire  Mines,  1;  Eureka  Mines,  1; 
Tintic  Drain  Tunnel,  1. 

At  the  Chief  Consolidated  two  head- 
ings are  being  driven  on  the  1,440  level 
of  the  Water  Lily  shaft,  which  is  just 
above  water  level.  In  the  No.  2  shaft 
a  station  has  been  cut  on  the  1,400  level 
and  drifting  has  been  started.  This 
is  the  third  level  opened  from  this 
shaft,  the  two  others  being  at  the  1,600 
and  1,800-ft.  points.  Drifting  will  be 
done  to  the  east  on  the  1,400  level  to 
prospect  one  of  the  favorable  limestone 
beds  which  is  ore-bearing  in  other  parts 
of  the  mine.  The  Godiva  ore  zone  is 
a  short  distance  south  and  east  of  the 
No.  2  shaft  at  a  higher  level  than  any 
work  so  far  done  in  the  No.  2  shaft  of 
the  Chief.  West  of  the  No.  2  shaft  is 
the  Tetro  ore  channel,  which  will  also 
be  prospected  in  this  section. 

A  shipment  of  bullion  was  made  by 
the  Tintic  Milling  Co.  the  last  week  in 
February.  Operations  at  the  mill  have 
been  retarded  by  winter  weather. 

Park  City — Shipments  for  the  week 
ended  March  3  amounted  to  3,032  tons, 
compared  with  2,841  tons  the  week  pre- 
ceding. Shippers  were:  Judge  allied 
companies,  1,597  tons;  Silver  King 
Coalition,  885;  and  Ontario,  550. 

Alta  —  Twenty  inches  of  high-grade 
silver-lead  ore  has  been  opened  in  the 
Emma  mine  by  a  raise  from  the  Bay 
City  tunnel  level.  There  is  also  3  ft. 
of  lower-grade  material. 

Shipments  of  ore  are  being  made 
from  the  Alta  Tunnel  &  Transporta- 
tion Co.'s  property  in  Big  Cottonwood, 
despite  the  heavy  snows.  During  the 
last  week  eighty  tons  of  first  class  was 
added  to  the  stockpile  part  way  down 
the  canyon,  and  fifty  tons  was  taken 
through  to  the  smelter.  A  new  raise 
is  being  driven  from  the  haulage  level 
to  the  stope  workings  to  facilitate  the 
handling  of  ore.  Much  ore  is  exposed 
here,  making  on  the  limestone  bedding 
and  in  three  of  the  raises. 


JOPLIN-M1  W!l   DISTRICT 

Missouri-Kansas-Oklahoma 

Indian  Commissioner's  \  isit    Waited 
Kanok  Metal's  New   Mill  Burned 

By  P.  R.  Coldren 

Joplin  Local  zinc-ore  producers  are 
awaiting  with  much  interest  the  coming 
to  this  district  of  representatives  of 
Indian  Commissioner  Burke,  of  the  In- 
Department  at  Washington,  to 
consider  applications  for  leases  on  the 
Quapaw  Indian  lands  in  the  Picher 
camp.  Following  a  decision  at  Wash- 
ington recently  in  which  he  refused  all 
applications  that  had  been  made  by  dif- 
ferent individuals  and  companies,  Com- 
missioner Burke  announced  he  would 
have  special  representatives  at  Miami 
by  March  15  to  hear  each  application 
separately.  The  applications  adversely 
affected  included  offers  of  substantial 
bonuses  for  the  leases,  with  royalty  up 
to  as  high  as  10  per  cent.  Operators 
had  hoped  they  might  get  the  lands  for 
7i  per  cent  royalty  and  without 
bonuses.  The  lands  to  be  released  hold 
probably  90  per  cent  of  the  production 
in  the  Picher  camp. 

Fire  believed  to  have  originated  from 
electric  wiring  completely  destroyed  the 
McBee  mill  of  the  Kanok  Metal  Co., 
about  twelve  miles  northwest  of  Joplin 
and  two  miles  east  of  Crestline,  Kan., 
on  March  6.  The  mill  was  completely 
modern  and  was  practically  new,  hav- 
ing been  run  only  about  six  months. 
It  had  been  idle  for  several  months, 
and  was  recently  put  in  condition  for 
renewed  operation,  and  would  have 
been  turned  over  March  7.  The  loss  is 
estimated  by  A.  M.  Gaines,  manager  of 
the  company,  at  about  $45,000,  most  of 
which  was  covered  by  insurance.  The 
office,  pump  house,  and  other  outbuild- 
ings were  not  destroyed.  The  company 
will  immediately  rebuild  the  mill. 

The  Kansas  Line  Co.  has  lost  a  field 
derrick  and  hopper  by  fire  of  unknown 
origin.  The  property,  which  is  just 
across  the  state  line,  northeast  of 
Picher,  was  saved  by  prompt  work  by 
the  Picher  fire  company.  The  loss  is 
estimated  at  about  §5,000. 

An  unusually  bad  accident  resulting 
from  the  striking  of  a  descending  tub 
against  the  side  of  the  shaft  was  re- 
corded at  the  Cortez  mine  in  the  Picher 
camp  on  March  9,  when  two  men  were 
killed  and  two  others  injured. 

The  Black  Hawk  Mining  Co.  has 
taken  over  the  Monarch  mine  and  mill, 
in  Kansas,  just  east  of  the  Blue  Mound 
property,  and  will  operate  it.  G.  N. 
Williams  is  manager  for  the  Black 
Hawk  company,  which  has  operated 
the  mine  by  that  name,  situated  just 
south  of  the  main  portion  of  Picher, 
since  1917,  and  which  has  proved  a  rich 
property.  The  Monarch  mill  was  com- 
pleted and  the  mine  opened  up  last  fall. 

H.  H.  Hartzell,  formerly  manager  of 
the  Ramage  properties  in  this  field,  has 
been  made  manager  of  the  Huttig  prop- 
erties, succeeding  B.  E.  Brown.  There 
has  been  a  reorganization  in  the  Huttig 
company  recently,  caused  by  financial 
reverses  to  the  Huttig  interests. 
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The  Market  Report 


Daily  Prices  of  Metals 


Copper,  N.  Y., 

Tin 

Lead 

Zino 

Mar. 

Eketrolyaa 

99  Per  Cent 

Straits 

N.  Y. 

St.  L. 

St.  L. 

4 

12.6S 

28  125 

29.00 

4.70 

4.40 

4.65 

10 

4.70 

4  40 

4.65@4.675 

11 

4.7D 

4.40 

4.65@4.70 

13 

12.75 

27  ^"; 

28.75 

4.70 

4.40 

4.65@4.70 

1  + 

28.S75 

4.70 

4.40@4.45 

i  675<§  i  70 

1? 

12.75 

2S.50 

4.70 

4.10©4.45 

4.70 

•Th(  respond  to  the  following   quotations   for   copper   delivered:    March 

15th,   inc.,   1-.T5  @  13c. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  bv  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York,  cash,  except  where  St.  Louis 
Ls  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered."  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  is  quoted  on  the 
basis  of  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin. 

London 


Copper 

Lead 

Zino 

Max. 

Standard 

Electro- 
lytic 

Spot 

3M 

Spot                3M 

Spot 

3M 

Spot 

3M 

9 
10 
11 
13 
14 
15 

60| 

60} 

60} 
60f 
60} 

611 
61} 

61} 

67} 
67 

67' 
6^ 
67  J 

142 
145 

143' 
1421 
143| 

144 
147 

144} 
144', 
145f 

20| 
20  f 

20| 

21 

211 

20| 
20f 

20| 
201 
21} 

25J 
25} 

25f 
251 
25| 

25| 

25} 

25| 
25| 
2S| 

The  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange, 
prices  in  pounds  sterling  per  ton  of  2.240  lb. 

Silver  and  Sterling  Exchange 


Sterling 
Exchange 
"Checka" 

Mar. 

Sterling 
Exchange 
"Checks" 

Silver 

Mar. 

New  York 

Domestic 

Origin 

New  York 
Foreign 
Origin 

London 

New  York 

Domestic 

Origin 

New  \rork 
Foreign 
Origin 

London 

9 
10 

11 

435} 
435} 
435 

99} 
99| 
99, 

64} 
65} 
64} 

33} 

33} 

331 

13 
14 
15 

431} 
428 

433! 

99| 
99| 

99| 

63} 
63} 
63f 

33f 

33} 
33} 

New  York  quotations  are  as  reported   by  Handy  &   Harman   and   are   in   cents  per 
troy  ounce  of  bar  silver,  999  fine.     London  quotations  are  in  pence  per  troy   ounce   of 
sterling  silver,  925  fine.   Sterling  quotations  represent  the  demand  market  in  the  forenoon. 
•   command  three-eighths  of  a  cent  premium. 


Metal  Markets 
fork,  March  15,  1922 
The  week  has  been  a  featureless  one 
in  the  metal  markets.     Prices  show  lit- 
tle variation  from  previous  quotations. 

Copper 
The  week  has  been  marked  by  an  ex- 
cellent export  business,  which  has  over- 
shadowed domestic  sales.  The  prices 
realized  were  also  better  than  could 
have  been  obtained  from  local  buyers, 
most  of  the  metal  netting  producers 
here  around  13c,  f.o.b.  refinery.  De- 
mand was  well  diversified  among  the 
European  countries  and  the  Orient,  and 
the  business  was  largely  placed  through 
the  Copper  Export  Association,  outside 


interests  reporting  an  unsatisfactory 
market  abroad.  Not  much  export  busi- 
ness has  been  done  in  the  last  two  days. 
however,  by  anybody. 

The  domestic  market  has  been  un- 
steady, some  producers,  in  fact  most  of 
them,  holding  for  13c.  delivered,  though 
others  have  sold  copper  for  as  low  as 
The  export  demand  lately  has 
taken  so  much  copper  off  the  market 
that  producers  generally  have  not  cared 
to  attract  domestic  trade  by  price 
cutting.  A  fair  tonnage  has  been  sold 
in  small  lots  at  the  13c.  figure;  con- 
siderably more  has  been  sold  at  121c, 
two  or  three  comparatively  large  lots 
changing  hands  at  this  figure  for  March- 
April  delivery.  In  two  or  three  in- 
stances,   where    the    delivery    rate   was 


low  and  where  prompt  delivery  was  ac- 
ceptable, contracts  have  been  closed  by 
large  manufacturing  interests  at  12.75c, 
delivered,  though  this  price  could  not 
have  been  done  in  more  than  one  or  at 
most  two  directions.  A  weighted  aver- 
age of  domestic  sales  for  the  week 
would  probably  show  a  realized  price  of 
about  12§c,  f.o.b.  refinery.  There  was 
some  buying  of  importance  in  which 
consumers  did  not  figure. 

Lead 

The  official  contract  price  of  the 
American  Smelting  &  Refining  Co.  con- 
tinues unchanged  at  4.70c,  New  York, 
and  for  desilverized,  4.50c.  at  St.  Louis. 

The  market  has  been  quiet  but  firm 
the  last  few  days;  business  appeared  to 
slump  a  little  over  the  week-end.  De- 
mand has  been  well  diversified,  and 
many  of  the  sales  have  been  for  car- 
load lots.  The  automobile  business  is 
exhibiting  a  seasonable  improvement, 
and  this  is  reflected  in  increasing  de- 
mands for  lead  for  this  purpose.  Im- 
proved railroad  buying  is  also  reflected 
in  a  better  demand  from  mixed-metal 
manufacturers  and  dealers.  The  market 
has  been  somewhat  more  active  in  the 
Middle  West  than  in  the  East.  Quota- 
tions of  4|c  St.  Louis  are  no  longer 
heard,  and  consumers  would  even  have 
some  difficulty  in  finding  sellers  at  4.40c 
today.  In  fact,  two  of  the  largest  lead 
producers  are  generally  quoting  4.45c, 
though  but  little  metal  has  brought  this 
price  so  far.  The  increased  strength 
has  been  caused  by  the  fact  that  pro- 
ducers are  well  sold  up  on  March  pro- 
duction. Sales  at  New  York  continue 
at  4.70c,  though  this  price  has  been  bet- 
tered in  some  instances  and  a  slight  ad- 
vance may  come  soon. 

Zinc 

Business  has  been  more  active,  and 
prices  have  advanced  to  4.70c,  East  St. 
Louis,  which  is  the  level  at  which  pro- 
ducers are  generally  holding  the  metal. 
Statistics  issued  by  the  American  Zinc 
Institute  show  an  improvement  in  the 
zinc  position  during  February.  Stocks 
declined  from  65,678  tons  on  Feb.  1  to 
64,124  on  Feb.  28.  Production  during 
February  was  22,513  tons;  shipments 
were  24,067.  Average  number  of  re- 
torts operating  for  the  month,  44,867. 

Forward  zinc  is  bringing  a  premium 
of  about  5  points  for  each  month.  New 
York  prices  are  generally  35  points 
above  the  St.  Louis  quotations.  High- 
grade  zinc,  though  active,  has  not  been 
sold  as  heavily  as  earlier  in  the  year. 

Tin 

Tin  has  been  much  unsettled  by  the 
wide  fluctuations  in  sterling.  Demand 
has  been  of  fair  volume,  both  dealers 
and  consumers  being  in  the  market. 
The  large  amounts  now  being  delivered 
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in  tins  country  are  generally  in  strong 
hands,  and  little  or  none  is  being  pressed 
on  the  market.  Forward  deliveries  have 
been  quoted  at  the  Bame  price-,  as  for 
spol  i"  |c.  less. 

Arrivals  of  tin,  in  long  tons:  March 
1st,  Liverpool,  50;  7th,  Straits,  50;  8th, 
London,  150;  Straits,  1,800;  Liverpool, 
26;  llth,  London,  25;  18th,  Australia, 
95;  London,  150;  14th,  London.  26; 
Liverpool.  40;  Australia.  25. 

Gold 

Gold  in  London:  March  9th,  95s.;  10th, 
96s.;  13th,  95s.  9d.;  14th,  96s.  9d.;  15th, 
96s.  4d. 

General  stock  of  money  in  the  United 
States,  Feb.  1,  1922:  Gold  coin  and  bul- 
lion, $3,680,882,401;  standard  silver  dol- 
lars, $357,481,851;  subsidiary  silver, 
$272,541,512;  United  States  notes,  $346,- 
681,016;  Federal  Reserve  notes,  $2,560,- 
887,510;  Federal  Reserve  Bank  notes, 
$11,140,400;  National  Bank  notes,  $749,- 
611,367;  total,  $8,079,226,057.  On  March 
1  there  was:  Gold  coin  and  bullion,  $3,- 
720,755,655;  standard  silver  dollars, 
$360,401,851;  subsidiary  silver,  $272,- 
380,601;  United  States  notes,  $346,681,- 
016;  Federal  Reserve  notes,  $2,518,443,- 
360;  Federal  Reserve  Bank  notes,  $105,- 
525,400;  National  Bank  notes,  $752,035,- 
482;  total,  $8,076,223,365.  During  Feb- 
ruary the  stock  of  gold  and  silver  in- 
creased by  about  $43,000,000  and  the 
amount  of  outstanding  paper  decreased 
by  about  $45,000,000. 

Foreign  Exchange 
Somewhat  disconcerting  political 
news  from  South  Africa,  Egypt,  Eng- 
land and  India  was  probably  "the  spark 
which  touched  off  the  reaction  that  has 
occurred  in  the  foreign  exchanges  dur- 
ing the  last  few  days.  Such  a  move- 
ment was  not  unexpected  after  the  re- 
cent continued  advances.  On  Tuesday, 
March  14,  francs  were  8.915c;  lire.' 
5.05c;  and  marks,  0.3725c  New  York 
funds  in  Montreal,  3.626  per  cent  pre- 
mium. 

Silver 

The  silver  market  has  been  erratic  in 
the  last  week,  London  fluctuating  Id. 
and  New  York  2c  per  oz.  The  Indian 
bazaars  and  China  have  operated  on 
both  sides  of  the  market,  and  America 
and  the  Continent  have  sold.  These 
conditions,  together  with  the  violent 
changes  in  sterling  exchange,  are  re- 
sponsible for  the  fluctuations  in  silver, 
and  the  market  is  likely  to  continue  un- 
certain for  the  present. 

Mexican  Dollars— March  9th,  49i- 
10th,  493;  llth,  49;  13th,  483;  14th 
481;  15th,  481. 

Other  Metals 

Quotations  cover  large  wholesale  lots  unlesa 
otherwise  specified. 

Aluminum— 20c  per  lb.  for  99  per 
cent  grade;  19c  for  98@99  per  cent; 
18c  for  94@98  per  cent.  Outside  mar- 
ket nominal  at  17@18c  for  98@99  per 
cent  virgin  grades. 

Antimony  —  Chinese  and  Japanese 
brands,    4.25c;    market    dull.      W.C.C. 


luaiid.   5@51c.  per   lb.     Cooksoi 
grade,    spot,    9c      Chinese    needle    an- 
timony,   lump,    nominal    at   4c.    per   lb. 
Standard    powdered    needle    antimony 
(200   mesh),   nominal   at  5.25c.   per   lb. 

White  antimony  oxide,  Chinese, 
guaranteed  99  per  cent  Sb,0„  whole- 
sale lots,  6i<g)7c. 

Arsenic      7(<(  71c  per  Hi. 

Bismuth— $2@$2. 10   per   lb. 

Cadmium — $1@$1.10  per  lb.,  in  1,000- 
lb.  lots.  Smaller  quantities,  $1.10@ 
$1.25  per  lb. 

Iridium — Nominal,  $170@$190  per  oz. 

Nickel — Standard  market,  ingot  and 
shot,  41c;  electrolytic,  44c  Small  ton- 
nages, spot,  nominal  at  32c. 

Palladium — Nominal,   $55@$60. 

Platinum— $85@$90  per  oz. 

Quicksilver — $51  per  75-lb.  flask.  San 
Francisco  wires  $49.30. 

The  prices  of  Cobalt,  Molybdenum, 
Monel  Metal,  Osmium,  Rhodium,  Sele- 
nium, Thallium  and  Tungsten  are  un- 
changed from  the  prices  in  the  issue 
of  March  4. 

Metallic  Ores 
The  prices  of  Bauxite,  Chrome,  Man- 
ganese, Tungsten,  Molybdenum,  Tan- 
talum, Uranium,  Vanadium,  and  Iron 
Ore,  Zircon  and  Zirkite  are  unchanged 
from  the  prices  in  the  issue  of  March  4. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  March  11 — Zinc  blende, 
per  ton,  high,  $30.70;  basis  60  per  cent 
zinc,  premium,  $27.50@$27;  Prime 
Western,  $27@$26;  fines  and  slimes, 
$25;  average  settling  price,  all  grades 
of  zinc,  $26.44. 

Lead,  high,  $64.10;  basis  80  per  cent 
lead,  $60;  average  settling  price,  all  lead 
ores,  $62.86  per  ton. 

Shipments  for  the  week:  Blende, 
8,928;  lead,  1,919  tons.  Value,  all  ores 
the  week,  $356,680. 

Sellers  asked  for  a  higher  price  level 
and  withheld  sales  until  the  buyers 
found  it  necessary  to  advance  offerings 
or  secure  a  light  tonnage.  With  a  firm 
demand  for  ore,  sellers  won  advances  of 
$1  to  $2  per  ton.  The  existing  associa- 
tion of  producers  keeps  well  informed 
on  all  market  conditions,  and  asks  all 
the  market  will  bear. 

Platteville.  Wis..  March  13— No  ore 
sales  or  shipments  from  Wisconsin  dis- 
trict last  week. 

Non-Metallic  Minerals 
Barytes — Crude,  $6@$8  per  ton,  f.o.b. 
mines.  Ground,  white,  $17@$23;  off- 
color  grades,  $13@$21  per  ton,  f.o.b. 
mills.  Foreign  importations  of  crude 
are  being  laid  down  at  Atlantic  ports 
for  $7.80@$8.25,  c.i.f. 

Fluorspar — Fluxing  lump,  $20;  flux- 
ing gravel,  $17.50;  No.  1  ground,  $50@ 
$55,  No.  2  ground  $40  per  ton,  f.o.b. 
Illinois  mines.     Market  dull. 

There  are  no  price  changes  from 
those  indicated  in  the  market  report  of 
the  issue  of  March  4  covering  Asbestos, 
Borax,     Chalk.     China     Clay,     Emery, 


Feldspar,     Fuller's     Earth,     Graphite, 

<..m>mmii.    l.iniist ■,    Magneaite,    Mica, 

Monazite,    Phosphate,    Pumice,   Pyrites, 

Silica,    Sulphur,   and    Talc. 

Mineral  Products 
Sodium    Nitrate — $2.85  per   hui 
weight,  ex  \'     .1.  Atlantic  ports. 

The  prices  of  Copper  Sulphate,  Potas- 

sium    Sulphate,    and    Sodium    Sulphate 

hanged  from  issue  of  March  4. 

Ferro -Alloys 

Ferromanganest — Domestic,  78  to  82 
per   cent,  $62@$64,   f.o.b.   fun 

Ferrovanadium — $3.55  per  lb.  of  V 
contained,    according   to   analyses    and 

quantity. 

The  prices   of   Ferrotitanium.    i'erro- 
ctrium,  Ferrochrome,  Ferromolybdenum, 
Ferrosilicon,  Ferrotungsten  and   Ferro- 
uranium   are  unchanged  from 
.March   4. 

Metal  Products 
The   prices    of   Copper    Sheets,    Lead 
Sheets,  Nickel  Siher,  Yellow  Metal,  and 
Zinc    Sheets    are    unchanged    from    the 
issue  of  March  4. 

Refractories 
The  prices  of  Bauxite  Brick,  Chrome 
Brick,  Chrome  Cement,  Firebrick,  Mag- 
nesite  Brick,  and   Silica  Brick  are  un- 
changed from  the  issue  of  March  4. 

The  Iron  Trade 
Pittsburgh,   March   14,   1922 

Pig-iron  production  in  1921  is  officially 
reported  at  16,688,126  gross  tons,  the 
smallest  in  thirteen  years,  55  per  cent 
under  the  production  of  1920  and  58  per 
cent  under  that  of  1916,  the  record  year. 
The  present  rate  is  30  per  cent  over  the 
average  in  1921. 

Steel-ingot  production  in  February- 
was  at  an  average  rate  of  about  27.000,- 
000  gross  tons  a  year,  representing  a 
rise  in  the  rate  from  about  25,000,000 
tons  to  about  29,000,000  tons,  the  rate 
having  undergone  no  material  change 
since  the  end  of  February. 

Steel  prices  show  weakening  in  some 
quarters  and  strengthening  in  others. 
The  $2.40  price  on  nails  is  shaded  more 
frequently  than  formerly,  and  there  is 
considerable  shading  in  tubular  goods. 
Sheets  maintain  their  stiffness,  and  pre- 
dictions are  that  the  next  price  chantre 
will  be  an  advance.  The  local  inde- 
pendent in  bars,  shapes,  and  plates  has 
advanced  its  price  to  1.50c,  and  other 
sellers  in  consequence,  whereby  1.35c. 
is  less  common  than  formerly  and  1.40c 
is  probably  the  closest  approximation  to 
the  general  market. 

Pig  Iron — A  sale  of  600  tons  of  basic 
at  $18  is  reported.  Small  lots  of 
foundry  bring  $19.  The  market  remains 
at  $19  to  $19.50  for  bessemer,  $17.75  to 
$18  for  basic,  and  $18.75  to  $19  for 
foundry,  f.o.b.  Valley  furnaces,  freight 
to  Pittsburgh  being  $1.96. 

Coke 
Connellsville — Furnace,   $3.25@$3.50; 
foundry,  S4.25@$4.75. 
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Germany  Buys  American  Copper 

Imports  Bandied  Different!}    Than  in  the  Pre-War 
Period — German  Electrical  Industry  Now 
Looking  to  Russia  tor  a  Market 
Special  Foreign  Correspondence 

Written  for  Bngint  "<Q  Journal 

DIKING  the  first  year  after  the  Armistice.  Germany 
was  supplied  for  domestic  needs,  as  far  as  tile  re- 
quirements of  metal  were  concerned,  by  scrap.  A  number 
of  smelting   and   refinii  -  started   during   the   war. 

lied  the  market.     The  imports  of  copper  in  1919  were 
ificant     After  peace  was  concluded,  business  connec- 
with  the  outside  world  were  gradually  re-established, 
and  importation  of  fresh  copper  was  resumed.     The  Ameri- 
-  :>.ielting  &  Refining  Co.  was  one  of  the  largest  copper 
importers  of  pre-war  times,  but  its  business  in  Germany  was 
wound  up  during  the  war.    This  business  was  re-established 
on  Jan.  1,  1920.  under  the  name  of  the  Copper  Import  I 
pany.   which   now  represents   the   American   Copper   Export 
nation.    The  other  large  dealers  in  copper  also  resumed 

In  spite  of  the  vast  supplies  of  scrap  still  on  hand  in  1920, 
copper  importations,  chiefly  from  the  United  States,  as- 
sumed considerable  dimensions  during  that  year,  the  Amer- 
ican imports  amounting  to  about  55,000  tons,  or  a  fourth 
part  of  the  supply  of  1913.  In  1921  copper  imports  increased 
largely  and  amounted  in  the  total  to  130,000  tons,  compared 
with  225,000  tons  in  1913.  The  bulk  of  these  imports,  or 
110.000  tons,  came  from  the  United  States;  5,000  tons  came 
from  Belgium,  over  2,000  tons  from  Great  Britain,  and  about 
13,000  from  other  countries.  These  imports  do  not  constitute 
the  total  consumption  of  copper,  which,  if  an  estimate  on 
the  amount  of  copper  recovered  from  scrap  is  included,  will 
probably  amount  to  170,000  tons  per  year.  At  least  one- 
half  of  the  total  supply  was  consumed  by  the  electrical  in- 
dustry, chiefly  for  cables.  The  state  railroads,  also,  were 
large  consumers  (as  they  needed  large  quantities  of  copper 
for  the  replacing  of  steel  fire  boxes),  and  post  and  telegraph 
companies  were  important  purchasers.  The  rest  of  the 
business  was  distributed  among  metal-working  industries. 

The  Copper  Import  Company  supplies  consumers  only. 
The  dealers  obtain  their  supply  from  other  sources,  as  far 
as  American  imports  are  concerned  from  those  outside  of 
the  Copper  Export  Association,  chiefly  the  American  Metal 
Company.  The  latter  company  maintains  close  connections 
with  the  Deutsche  Metall  Gesellschaft,  which  in  volume  of 
business  stands  second  to  the  Copper  Import  Company.  The 
English  firm  of  Brandeis,  Goldschmidt  &  Co.  is  also  handling 
a  fair  amount  of  American  copper  imports  to  Germany.  Its 
German  business  is  conducted  by  one  of  the  partners  in  the 
company,  William  Brandeis,  who  resides  in  Berlin. 


The  prices  at  which  contracts  arc  concluded  fluctuate  with 
the  market  quotations  in  New  York  and  London.  It  can, 
however,  be  noted  that  prices  quoted  by  the  large  dealers. 
apart  from  the  Copper  Import  Company,  are  frequently  a 
fraction  Lower  than  those  of  the  latter,  especially  when  buy- 
ing is  slack.  For  this  reason  the  Copper  Import  Company 
has  not  been  able  to  establish  control  of  the  import  market. 
In  trading  circles  it  is  estimated  that  about  half  of  the 
imports  are  handled  by  the  Copper  Export  Association  and 
the  other  half  by  independent  sources. 

The  outlook  upon  the  current  year  is  unanimously  con- 
sidered to  be  fair,  although  business  to  the  extent  of  that 
transacted  last  year  is  not  expected.  The  electrical  works 
are  still  employed  to  their  fullest  capacity  with  orders 
booked  last  year,  especially  for  vast  new  hydro-electric 
plants  which  are  being  built,  and  for  extension  works,  but 
new  orders  are  coming  in  sluggishly.  The  requirements  of 
copper,  as  far  as  the  work  in  hand  is  concerned,  is  presum- 
ably covered  by  last  year's  purchases.  The  state  railroads 
and  the  telegraph  administration  have  also  made  all  copper 
purchases  for  renewals  and  extensions,  and  are  now  buying 
only  for  their  normal  requirements. 

A  strong  propaganda  has  been  started  in  favor  of  alu- 
minum as  a  wiring  material,  but  no  effects  are  so  far  notice- 
able of  an  increased  use  of  this  metal.  Metal-working  in- 
dustries are  noticeably  holding  back  with  orders,  pending 
the  outcome  of  the  Genoa  conference,  which  it  is  commonly 
believed  may  have  serious  consequences  on  market  condi- 
tions if  it  should  result  in  an  improvement  or  stabilization 
of  the  rate  of  exchange.  Much  of  the  copper  business  of 
this  year  will  depend  on  the  future  exchange  situation.  A 
decided  improvement  of  the  mark  will  no  doubt  react 
strongly  on  business,  and  in  the  first  instance  produce  a 
slump.  If,  on  the  other  hand,  concerted  action  should 
succeed  in  stabilizing  the  mark,  this  will  promote  business, 
as  a  strong  latent  demand  is  kept  in  check  by  fluctuations. 

Two  other  open  questions  of  vast  import  will  also  have  a 
strong  bearing  on  the  copper  market — the  reconstruction 
work  for  France  and  the  opening  of  Russia.  In  the  latter 
respect  expectations  are  twofold.  A  vast  amount  of  copper 
scrap  is  supposed  to  be  lying  idle  in  Russia,  and  efforts 
are  being  made  at  present  to  utilize  it.  A  Berlin  firm  of 
copper  merchants  is  working  in  conjunction  with  the  Soviet 
government  for  conveying  metal  scrap  of  all  descriptions 
to  the  German  smelting  works,  and  although  no  copper 
scrap  has  so  far  crossed  the  frontiers,  considerable  quantities 
are  expected  in  the  course  of  the  year.  On  the  other  hand, 
the  opening  of  Russia,  especially  the  reconstruction  of  her 
transportation  system,  would  call  for  an  immediate  supply 
of  copper  which  could  not  nearly  be  covered  by  the  scrap 
still  in  Russian  possession.  Moreover,  opinions  are  strongly 
divergent  as  to  the  estimates  of  the  quantities  of  scrap 
available.  Those  able  to  judge  from  personal  observation 
are  not  optimistic. 


Prices  of  New  York  Copper,  Silver  and  Lead,  and  St.  Louis  Zinc 

1921  and  1922 
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Company  Reports 


Barnes-King  Development  Co. 

A  report  i«t"  operations  of  Barnes-King  Devi 
for  1921  states  that  the  net  profit  for  the  year  was  $85,- 
764.28,  compared  with  $2,739.39  for  the  year  1920.  The 
Shannon  mine  was  operated  continuously  during  the  year, 
with  slightly  lower  costs  per  ton  of  ore  than  in  the  previous 
year.  The  opening  of  an  ore  shoot  on  the  lowest  level,  the 
600,  with  the  indication  of  its  going  down,  was  an  encourag- 
ing development  for  the  year.  The  Piegan-Gloster  mine  was 
not  operated.  The  North  Moccasin  mine  was  operated  by 
leasers.  Work  on  three  new  properties  was  done,  under 
option,  during  the  year.  On  two  of  these,  work  has  been 
stopped.  Quite  a  number  of  other  new  properties  were  ex- 
amined, but  owing  to  either  unfavorable  conditions  or  terms, 
or  both,  nothing  further  was  done  regarding  them.  No 
dividends  were  paid  during  the  year. 

General  profit  and  loss  account  foil' 

INCOME    FROM    OPERATIONS 
Profit,  Shannon  property.  $82.444  90 

LoBS,     North     Moccasin    anil     Kendall 

power  plant $7,285.78 

profit  on  sale  of  supplies 2t 

Loss  Piejjan-Gloster  property 

Loss  Kendall  mine 


$7,000.43 
11,035.39 

485.74 


Property  net  earning* 

Interest  recert ed 

[uteres*  received  on  I  tl>  rl  s  Loan  bonds 

Recovery  from  used  materials.    - 


$1,474   4'i 

2,125  00 

321.93 


3,921.42 


Total  earnings $67,844.  56 

EXPENSES 

Ilcvelopment  of  Strawn  option $7,779  85 

Development  of  Black  Hawk  option. .    .  b, 024  91 

Betsy  Baker  option  and  development 

costs 7,093.86 

$20,898  62 

Examination  of  new  properties  $4,962.77 

Taxes  paid: 

Net  proceeds 2,628.95 

Capital  stock  tax 443.00 

Metal  mines  license  tax  819.48 

Extraordinary  expenses 2,327.46 


' 


Total  expenses 

Net  profit  for  year  1921 

Surplus  account  follows: 

.Surplus: 

Balance  Dec.  31,  1920 

Deduct  depletion  for  1 920 

Add  tax  adjustment 


32,080  28 


Surplus  as  adjusted,  Dec.  31.  1921. 
Net  profits  for  year  1921 


Current  liabilities  on  Dec.  31,  1921,  were  $22,738.67;  cur- 
rent assets,  $220,150.69.  The  company  is  capitalized  at  $2,- 
000,000,  consisting  of  400,000  shares  of  $5  par  value.  Pro- 
duction of  the  Shannon  mine  was  36,570  dry  tons  of  average 
assay  value  of  $9.74. 


Arizona  Copper  Co.,  Ltd. 

A  report  of  operations  of  the  Arizona  Copper  Co.,  Ltd., 
for  the  year  ending  Sept.  30,  1921,  states  that  the  transfer 
of  the  company's  business  in  the  United  States  to  Phelps 
Dodge  Corporation,  on  the  terms  set  forth  in  the  agreement 
which  was  confirmed  by  the  shareholders  at  the  extraor- 
dinary general  meeting  on  Oct.  3,  1921,  was  carried  through 
on  Oct.  5. 

The  dividend  on  the  A  preference  shares  of  the  company 
for  the  half  year  to  Sept.  30,  1921,  was  paid  prior  to  the 


transfer  of  the   but  int  [n 

meut,    Phelps   Dodge   Corporation    placed  panj    in 

funds  t eel  the  dividend  on  the  preference  stork  for  the 

half  year  to  Sept.  30,  and  that  dividend  was   pa 
1.  1921. 

On  Jan.  4,  1922,  Phelps  Dodge  Corporation  paid  a  dividend 
of  1  per  cent  to  its  shareholders  for  the  quarter  to  Dei 
1921,  making  the  dividend  for  the  year  to  that  date  1 
per  cent.  The  company's  share  of  this  quarterly  dividend, 
being  the  first  dividend  it  is  entitled  to  under  the  .. 
ment,  was  $50,000.  The  sterling  equivalent  received  was 
£11,918  19s.,  which  amount  is  subject  to  payment  of  British 
taxes.  By  the  agreement,  Phelps  Dodge  Corporation  became 
bound  to  retire  both  the  A  preference  shares  and  the  prefer- 
ence stock  within  five  years.  The  corporation  has  already 
retired  the  A  preference  shares;  the  necessary  resolution 
reducing  the  capital  of  the  company  in  respect  of  these 
shares  has  been  passed  and  confirmed  by  the  shareholders; 
and  a  petition  to  confirm  this  has  been  presented  to  the 
court. 

For  the  present,  and  so  long  as  the  preference  stock  is 
outstanding,  the  company  must  continue,  but  the  expenses 
of  management  will  be  materially  reduced.  The  directors 
estimate  that  these  expenses  will  not  exceed  £3,500  per 
annum,  which  would  include  the  running  of  the  office,  the 
transfer  department,  the  directors'  fees,  and  the  fee  to 
be  paid  to  the  company's  representative  on  the  board  of 
Phelps  Dodge  Corporation. 

After  the  preference  stock  has  been  retired,  the  share- 
holders wdll  be  in  a  position  to  consider  whether  the  company 
should  be  continued,  or  the  Phelps  Dodge  Corporation  shares 
disposed  of  en  bloc,  or  distributed  among  the  shareholders. 

The  revenue  account  for  the  year  to  Sept.  30,  1921,  was 
as  follows: 

Copper  company's  operations 

on  copper  and  stores,  less  rentsreceivi  ,1       £182,028      17        4 

lown  expenses  exclusive  of  interest  and  taxes 27,165       5       3 


£209,194       2 


Expensesof  administration  at  Clifton  £18,430  14 
Interest  paid  in   the   United   States, 

less  received 49,800     1 9 

Taxes  in  the  United  States,  paid  and 

accrued 98,48 1        3 


Public  subscriptions  in  Arizona. 


Charges  and  expenses  in  Edinburgh 
(less  received  for  transfer  fees. 
£279,  9s.0d.) 


£168,816     16       I 


10.977     10      0 


Deduct 

Sums  received  in  respect  of  holdings  in  oth 

interest  and  dividends  for  the  year 

Interest  received,  less  paid 


179,794 

6 

1 

£388,988 

6 

e 

21,516 

17 

9 

£367,471 
3.857 

10 

19 

II 
5 

£363.613 

11 

6 

9.056 
12,000 

3 
0 

II 
0 

Amount  carried  to  reserve  for  contingent  liabilities  . . 
Amount  carried  to  reserve  ace 

Deficiency -584,669     15 

Dividend    on    A    preference 

for  year  to  Sept.  30,  1921 £2.574       0       0 

Dividend  on  preference  stock  for  year 

toSept.  30,  1921 22.157       2       0  24.531       2 


Deficiency  for  year,  after  paying 

preferential  dividends £409,200     17 


Deduct 

Balance  to  the  credit  of  the  profit  and 
loss  account  Sept.  30,  1920 


65.110       5     10 


Balance  to  the  debit  of  profit  and  loss 
Sept.30,1921 £344,090     II 
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Mining  Stocks 

Week  Ended  March  11,  1922 


N    ,i    Curb 


Ne«  York 

- 


Stock                              Exch.  Hi   h 

i  Ol'l'l  K 

Ahmrek  n  o  I 

N    \    Curb 

1  261 

Ansrvnda  \ .  »  \  .  >rk  49 1 

21 

9! 

\    Y   Curb  *23 

Binaham  Mines  1  131 

Calunn  •  591 

280 

Centcnni:.' 

N 

Chile  Copper  \ 

Chin*  N 
Columbus  Rcxall    . 

pa  Mines 
Copper  Range 

Boston  Curb 

Davis-Daly Boston 

East  Butt* Boston 

■in  .1  I<  -'    'i  Curb 

Franklin  Huston  t2 

Gadsden  Copper  Boston  Curb  *50 

Granby  Consol  New  York  29 

Greene-Cananea..  New  1    rk  27$ 

Hancoek  B  21 

Howe  Sound X.  V   Curb  3| 

Inspiration  Consol.  New  York  40! 

Iron  Cap  R  -•  <a  Curb  t8 

Isle  Royale Boston  241 

Kennecott Xew  York  29 

Keweenaw Boston  II 

Lake  Copper Boston  21 

La  Salle Boston  I J 

Mums  Copper NY.  Curb  30i 

Majestic Boston  Curb  *8 

Mason  Vallev Boston  21 

Mass  Consolidated.  .  Boston  21 

Miami  Copper  .        .  New  York  27  5 

Michigan Boston  2 

Mohawk  Boston  59; 

I    de  Coa.  N.  Y.  Curb  8 

Nevada  C' us  1  New  York  I  -4 1 

-:.  I::i Boston  18 

Xorth  Butte B  121 

Xorth  Lake Boston  

■  ;  •  r X    Y   Curb 

mmioD I  2  5J 

Boston  341 

Phelps  Dodge Open  Mar.  tl7l 

Quincy .  .  Boston  44 

Ray  Consolidated  New  York  141 

Ray  Hercules X.  Y.  Curb  »4 

s  Min.  Ld..  Boston  461 

Seneca  Copper Boston  14J 

Shannon  Boston  *90 

Shattuek  Ariiona —  New  York  8 

South  I-ake Boston 

Superior  4  Boston...  Boston  II 

,t  C.  cis  Xew  York  1 1 

Tuolumne Boston  "50 

United  Verde  Ei . . .  Boston  Curb  28  J 

I'tah  Consol Boston 

pper  .....  New  York 

Utah  Metal  AT     .  .  Boston 

Victoria Boston 

Winona Boston 

Wolverine Boston 


I 'I 
57| 
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71 

10! 


Mar. 


•20,  Q      $0  50 
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21. Q 
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-15 

10    Dec     18.  SA 
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»2     Dec. 
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•65       *6I       *65 
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•50 
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28 
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II 
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•8 

■  I 
21 

27 
l> 

57 
7J 
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441 
131 
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7! 
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'50 

29      Mav'19.  Q 
20.  Q 

21 
3|  Jan.    21.  Q 
40  Oct.  '20.  Q 
7     Bepl    '20.  K 

24  siil.  '19,  SA 
29     Dec.  '20.  Q 

IS   

21   

II  

291  Jan. '19,  Q 


21 

21   Nov.  '17.  Q 
27J  Feb.  '22  Q 


591  Feb.  '22.  Q 

H 

144  Sept.  '20.  Q 
17!  Feb.  '22.  K 
12}  Oct.  '18.  Q 


•80 

I  i 


Nov.  '17,  Q 
Jan    '20,  Q 


•49 

27! 

62J 
I A 
21 
*35       •» 
12         I0J 
NICKEL-COPPER 


Ml 

H 
2. 


I0;    Mav'18,  I 
•50      May  '13, 

28!    leb.  '22.  Q 
2     Sept. '18, 

641  Dec.  '21,  Q 
II   Dec.  '17, 
21   


Internat.  Nickel  . .         New  York 
Internat.  Nickel,  p'd     New  York 


12 

64, 


•35 
111 


12!    Mar    'l», 

65     Feb.  '22.  4 


National  Lead  New  York 

National  I-ead.  pfd.  New  York 

St.  Joseph  Lead. ... . 


Newldria...  •     Boston 


LEAD 

891       89 

jjj     12 

QUICKSILVER 

•40       »40 
ZINC 
13! 

51 


891   Dec. '21.  Q 

112       Ilee.  '2I.Q 

12!   Dec.  '21,  Q 


131        13} 


37] 


May  '20, 


25}  Sept.  '20, 

i  '20.  Q 

146     Feb. '22,  Q 
•50    Sept.  '20,  Q 


0.25 
0  50 
5.00 


0.371 

0  05 


0.25 
0.50 


0  50 

0  05 

1  00 
0  25 
0  50 
0  50 


0  25 
0  25 
0  25 


I  00 
0.50 
I   00 


•9 

25       Ilee.   '18.  Q 

33     June '20,  Q 

.    .     Jan.  '22.  Q 

44     Mar.  '20.  Q 

•20,  Q 


46!    Dec.  '21.  K  I    00 


0  25 
0  25 
0  50 
0.30 


I    it 

I    71 
»  25 


An.   7.   L.  4  S  New  York 

Am.  Z   L.  4  8  pld.  .     New  York 
4  Z  New  York 

Butte  4  Super  r  New  York 

Callahan  Zn-Li  New  York 

Xew  Jersey  Zn     ....      N.  Y.  Curb 
Yellow  Pine Los  Angeles 

♦Cents  per  share.     tBid  or  asked.     Q,  Quarterly.     SA,  Semi-annually.  M, 
Monthly.    K.  Irregular.    I.  Initial.    X,  Includes  eitra. 

Toronto  quotations  cour '  -     BamihoD  B.  Wills;  Spokane,  Pohlman  Investment 
Lake,  Stock  ami   Mining  Exchange;   Los  Angeles.  Chamber  of  Com- 
merce and  Oil;  Colorado  Springs,  The  Financial  Press,  N.  Y. 


I   00 

I  50 
0.50 
1.25 
0.50 
2.00 
0.03 


IHfth 
GOLD 


Alaska  Gold 

Uaaka  Juneau 

Carson  Hill 

onsol.  G.. . 
I  tome  Extension 
Dome  Mines 

i  loldfield... 

|  .  ild  ii  I  vele 

Goldfield  i  onsol 
Hollinger  I 
llomestake  Mining.. 
Kirkland  I 
Lake  Shore.  .  . 
Mclntyre-  Porcupine, 
Porcupine  Crown. . .  . 
Porcupine  V.  N.  T..  . 

Portland       

Schumacher 

Silver  Pick 

Teok  Hughes   

Tom  Reed 

United  Eastern 

Vindicator  Consol. .  . 
White  <  Japs  Mining.. 
Yukon  Gold 


Batopilas  Mining. . . . 

Beaver  Consol 

Coniagas 

Crown  Reserve.. 

Kerr  Lake 

La  Rose 

McKinley-Dar.-Sav. 
Mining  Corp.  Can. . 

Nipissing 

Ontario  Silver 

Ophir  Silver 

Temiskaming 

Trethewty 


X.w  York 
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New  York 
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Toronto 
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N   1    Curb 
Colo.  Springs 
NY.  Curb 
Toronto 
Ne«  York 
Toronto 
Toronto 
Toronto 
Toronto 
Toronto 
Coin  Springs 
Toronto 
NY   Curb 
Toronto 
Los  Angeles 
NY.  Curb 
Colo.  Springs 
NY.  Curb 
N.  Y.  Curb 


New  York 

Toronto 

Toronto 

Toronto 

N   Y.  Curb 

Toronto 

Toronto 

Toronto 

N.  Y.  Curb 

New  York 

N.  Y.  Curb 

Toronto 

Toronto 


•85 


2HJan.  '22,  Q,  X  JO   10 
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0.02 
0.05 
0.05 
0.25 
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0  05 
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2A 
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21     Jan.  '20,  Q 


U         I  A       U  June '18, 


•29* 

I    32 
•17s 


Dec.  '07,  I 
May  '20,  K 
May '21,  Q 

.Ian.  '17, 


•22.  Q 


•22 

1.10 

6! 

51 


I  1)0 
61 
51 


3  Jan. 

•55  Apt 

•19  Oct.  '20.  Q 

09  Sept.  '20,  Q 

6j  Jan.  '22,  Q.X 

51  Jan.  '19,  Q 

•12  Jan. '12, 

♦32!  Jan.  '20,  K 


•5     Ja 


'I  9, 


GOLD    AND    SILVER 


Boston  4  Montana.. . 

Cash  Boy 

Dolores  Esperanza... 

El  Salvador 

Jim  Butler. 

Jumbo  Extension..  .  . 
MacNamara  M.4M. 
Tonopah  Belmont.. 

Tonopah  Divide 

Tonopah  Extension.. 
Tonopah  Mining. .  . 
West  End  Consol. . . . 


N.  Y.  Curb 
N.  Y.  Curb 
NY.  Curb 
N.  Y.  Curb 
N.  Y.  Curb 
N.  Y.  Curb 
N.  Y.  Curb 
N.  Y.  Curb 
N.  Y.  Curb 
N.  Y.  Curb 
N.  Y.  Curb 
N.  Y.  Curb 


•5     Aug.  '18.  SA 
•3     June '16, 
•6     May '10, 
I  HJan    '22,  Q 

•61      

I  AJan.  '22,  Q 

IHOct.  '21,  SA 

•78     Dec. '19,  SA 


SILVER-LEAD 


•5 


*5 


Caledonia N.  Y.  Curb 

Cardiff  M.  4  M Salt  Lake  1.00     1   00 

Chief  Consol Boston  Curb  t3|        f3) 

Consol.  M.4S.      .  Montreal  I9j        I9j 

Duly  Mining Salt  Lake  t3.00tl00 

Daly-West Boston  2|         2} 

Eagle  &  Blue  Bell. . .  Boston  Curb  t3        t21 

Electric  Point Spokane  *6         *4{ 

Federal  M.  4  S.  New  York  t!2          t8 

Federal  M.  4  S.  pfd.  New  York  38         38 

Florence  Silver Spokane  *23       *23 

Grand  Central Salt  Lake  *45       »45 

I  leela  Mining N.  Y.  Curb  51         51 

Iron  Blossom  Con...  N.  Y.  Curb  *20       *I8 

Judge  M.  4  S Salt  Lake  t3.00  t2  65 

Marsh  Mines X.  Y.  Curb  *5          *5 

Prince  Consol Salt  Lake  *1 1          *9} 

Rambler-Cariboo....  Spokane  *6J        '51 

Rex  Consol N.Y.  Curb  *9         *7 

South  Hecla Salt  Lake  t*60     t*35 

Standard  Silver-Ld..  N.  Y.  Curb  *I5       *I5 

Stewart  Mines N.  Y.  Curb  *4          *2 

Tamarack-Custer. . .  Spokane  2.271   2.20 

Tintic  Standard Salt  Lake  2.05      1.95 

Utah  Apex   Boston  31         31 

Wilsert  Mining N.  Y.  Curb         

VANADIUM 

Vanadium  Corp New  York  37  j       341 

ASBESTOS 

Asbestos  Corp Montreal  ....      . ... 

Asbestos  Corp.,  pfd..  Montreal  74         74 
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The  Fight  of  Independent  Journalism 

THE  MINING  AND  SCIENTIFIC  PRESS  is  an  in- 
stitution whose  departure  from  a  separate  existence 
all  will  view  with  regret.  The  principles  of  competition, 
of  different  views  and  policies  from  different  centers,  is 
one  dear  to  our  hearts.  But  the  principle  of  competition 
has  been  overdone,  and  that  in  a  time  of  great  business 
depression.  We  refer  to  the  society-supported  publica- 
tions, which  beginning  under  the  guise  of  being  society- 
organs  boldly  hew  their  way  into  the  field  of  mining 
journalism  as  business  ventures,  quite  superimposed 
upon  and  unnecessary  to  the  work  of  the  societies — such 
publications  as  that  issued  by  the  American  Institute 
of  Mining  and  Metallurgical  Engineers.  Against  this 
outbreak  of  subsidized  journalism,  independent  journal- 
ism has  had  to  consolidate,  for  it  exists  upon  its  own 
merits  only,  and  has  not,  like  Mining  and  Metallurgy, 
thousands  of  unwilling  engineers  written  into  the  class 
of  subscribers  without  their  consent  and  unwarrant- 
ably presented  to  its  advertisers  as  readers — not  a  valid 
claim. 

We  wonder  if  the  mining  industries  realize  what  they 
lose  if  independent  journalism  should  suffer  further  in- 
jury? The  policies  of  a  journal  conducted  by  a  society 
cannot  be  free;  they  are  determined  by  the  little  group 
which  dominates  the  society.  They  should  really  be 
determined,  before  expression,  by  a  vote  of  the  society : 
any  other  practice  is  an  assumption  that  the  members 
of  the  society  ai-e  not  capable  of  self-determination.  The 
utterances  and  the  policies  of  Engineering  and  Mining 
Journal-Press  will  be  as  free  as  air,  determined  upon  by 
conference  and  consultation  among  the  editorial  staff. 
East  and  West.  There  is  no  superior  influence  whatever, 
financial,  society,  organization,  or  social,  w^hich  affects 
its  integrity  and  its  fearlessness.  Moreover,  it  reflects 
the  will  and  the  mass  opinion  of  the  mining  industries. 
It  is  representative  of  them.  And  in  this  it  belongs  to 
a  class  quite  distinct  from  society-owned  journalistic 
ventures. 

And  by  the  same  token,  and  to  show  the  consistency 
of  our  attitude,  we  do  not  resent  the  competition  of 
other  independent  journals,  such  as  the  Milling  Maga- 
zine of  London  or  the  Canadian  Mining  Journal.  They 
are  fair  competitors  whom  we  respect;  just  as  there 
has  been  a  mutual  sportsmanlike  respect  and  frequent 
extension  of  courtesies  between  Engineering  and  Min- 
ing Journal  and  Mining  and  Scientific  Press,  now  con- 
solidated for  self-preservation  and  for  a  bigger  mani- 
festation of  the  independent  journalistic  principle. 


The  Crisis  on  the  Rand 

TROUBLE  LONG  BREWING  on  the  Rand  has  finally 
reached  a  climax.  The  strike  which  since  the  first 
of  the  year  has  kept  the  gold  mines  closed  has  steadily 
assumed  a  more  sinister  aspect,  finally  culminating  in 


violence  that  has  seemed  to  be  an  attempl  al  revolution. 
Actual  lighting  between  the  strikers  and  the  govern- 
ment forces  has  occurred  along  the  reef.  Strategic 
points  are  reported  to  have  been  seized  by  the  former, 
as  if  a  war  were  actually  under  way.  and  many  casual- 
ties to  have  taken  place.  It  is  well  to  remember  here 
that  sensational  reports  n(  this  nature  are  likely  to  be 
overdrawn.  A  feature  of  the  strike  has  been  the  for- 
mation of  "commandoes,"  both  infantry  and  mounted,  of 
strikers.  The  greater  part  of  Johannesburg  was  dom- 
inated by  these  commandoes  for  a  short  space  of  time, 
it  is  said,  and  desperate  efforts  were  made  to  gain  control 
of  the  town  before  the  government  troops  arrived.  So 
much  we  glean  from  dispatches  appearing  in  the  press. 

All  mining  men  are  familiar  with  the  economic 
difficulties  that  have  beset  the  gold-mining  industry 
on  the  Rand  and  elsewhere.  But  the  "gold  premium," 
arising  from  the  differences  in  exchange,  has  alleviated 
the  situation  abroad  to  a  considerable  extent,  and,  un- 
wisely perhaps,  the  workers  on  the  Rand  were  permitted 
to  share  in  this  premium  in  the  past,  when  the  operators 
would  have  done  better  to  have  conserved  their  resources, 
more  especially  because  it  was  not  explained  and  stressed 
that  the  premium  was  only  a  temporary  advantage. 
Exchange  has  risen,  the  "premium"  dropping  corre- 
spondingly, and  the  companies  have  been  brought  face 
to  face  with  the  urgent  necessity  of  cutting  costs  and 
the  impossibility  of  granting  further  increases  or,  in- 
deed, of  maintaining  the  existing  scale. 

Linked  with  this,  and  a  factor  in  the  situation, 
has  been  the  discussion  over  the  possibility  of  removing 
the  "color  bar,"  thereby  permitting  the  employment 
of  native  (black)  labor  on  many  operations  hitherto 
restricted  to  Europeans.  All  in  all,  the  situation  has 
been   steadily   souring,   so   to   speak,   for  a   long   time. 

Radicalism  flourishes  under  such  conditions.  The 
agitator  has  been  busy  and  has  gained  and  organized 
for  violence  his  followers.  But  it  is  probable  that 
many,  if  not  the  majority,  of  the  white  workers,  although 
desirous  of  improving  their  condition,  have  too  much 
sense  to  think  that  they  can  do  so  by  turning  things 
upside  down.  As  an  illustrative  incident,  our  corre- 
spondent reports  that  on  Feb.  1  the  Germiston  strike 
committee  passed  a  resolution  suggesting  the  appoint- 
ment of  an  arbitration  court  to  settle  the  strike  and 
expressing  a  desire  to  meet  General  Smuts  to  lay  their 
proposal  before  him.  This  excited  opposition  among 
some  of  the  strikers,  who  waited  on  the  committee  in 
their  offices  and  refused  to  allow  them  to  leave  until 
they  had  promised  not  to  go  to  Pretoria  to  meet  the 
Premier. 

A  sketch  of  the  situation  that  has  culminated  in  the 
present  lamentable  disorder  was  given  last  November 
by  Prof.  J.  G.  Lawn,  joint  managing  director  of  the 
Johannesburg  Consolidated  Investment  Co.  The  hours 
of  work  for  white  labor  had  been  shortened  and  regular 
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holidays  had  been  granted,  amounting  to   four  weeks 

per  year  for  underground  workers,  without  reciprocal 
loyal  service  on  the  part  of  the  men.  Agitation  was 
■it  ami  unending;  grievances  were  hunted;  exec- 
utives harassed,  and  sectional  strikes  were  frequent. 
The  mines  had  made  concession  after  concession,  until 
they  had  come  into  an  almost  impossible  position,  and 
were  sustained  only  by  virtue  of  the  gold  premium. 
More  white  workers  were  employed  than  were  neces- 
sary, owing  to  government  regulations  ami  to  agitation 
and  threats  on  the  part  of  European  employees.  In 
addition  to  this  and  immediately  preceding  the  present 
disorder  there  have  been  many  incidents  where  the 
commandoes  have  visited  properties  and  "pulled  out" 
workers  engaged  on  critical  operations,  such  as  pump- 
ing, and  threatened  the  management. 

The  community's  loss  is  enormous.  As  estimated  for 
the  first  week  of  the  strike,  it  included  £35,000  per  day 
in  employees'  loss  of  wages,  an  additional  £35,000 
daily  in  employers'  direct  loss,  standing  charges  and 
natives'  expenses,  and  a  loss  of  £9,000  daily  to  the 
community.  In  1920,  almost  £14,000,000  was  spent  on 
the  Rand  alone  for  supplies  to  the  gold  mines.  Some 
of  the  properties  now  closed  will  never  reopen. 

There  is  no  school  like  experience.  The  strikers  will 
surely  lose,  for  it  is  impossible  for  them  to  win.  Con- 
ceivably they  might  take  over  the  gold  mines,  in  which 
event  they  would  be  worse  off  than  they  have  been, 
as  every  operator  knows.  But  things  will  hardly  go 
as  far  as  that.  And  when  it  is  all  over,  it  is  reason- 
ably safe  to  guess  that  wages  will  be  lower  and  the 
color  bar  down,  and  that  more  than  one  of  the  mines 
will  be  closed  for  good.  Thus  the  w-orking  man  elevates 
himself  by  his  bootstraps. 


Secrets  of  the  Ball  Mill 

Shown  by  Motion  Pictures 

ONE  OF  THE  MOST  INTERESTING  features  of 
the  recent  meeting  of  the  Canadian  Institute  of 
Mining  and  Metallurgy  held  at  Ottawa  was  the  presen- 
tation, by  motion  pictures,  of  what  goes  on  in  a  ball  mill. 
The  pictures,  it  is  true,  did  not  show  a  great  deal  that 
has  not  been  known  or  suspected  for  some  time  by  those 
familiar  with  the  subject,  but  they  were  intensely  inter- 
esting nevertheless  and  attracted  a  great  deal  of  atten- 
tion even  from  those  who  are  not  directly  concerned 
with  milling  problems.  The  work  was  done  under  the 
direction  of  H.  E.  T.  Haultain,  professor  of  mining 
engineering  at  the  University  of  Toronto,  and  has 
occupied  the  attention  of  several  of  the  more  advanced 
students  for  two  or  three  years. 

Professor  Haultain  used  a  small  model,  of  which  the 
end  was  made  of  glass,  for  his  photographic  work.  A 
great  deal  of  difficulty  was  found  in  getting  a  proper 
material  for  the  balls,  but  the  most  effective  pictures 
were  made  when  the  balls  used  were  of  a  special  com- 
position painted  white,  with  a  small  black  radial  line 
so  that  rotary  motion  of  the  individual  spheres  could 
be  shown.  Other  pictures  were  made  with  the  balls 
represented  by  peas  and  grape  seeds.  The  ultra-speed 
camera  was  used,  the  pictures  being  taken  at  greatly 
accelerated  speed,  but  thrown  on  the  screen  at  the  ordi- 
nary rate,  thus  making  the  action  sufficiently  slow  to 
illustrate  the  operation  in  detail,  though  at  the  same 
time  preventing  the  flicker  which  would  be  inevitable 
if  the  pictures  were  made  at  normal  speed  and  the 
reproducing  camera  were  operated  slowly. 


Using  peas  and  grape  seeds  in  the  mill,  and  revolving 
at  slow  speed,  so  that  the  "balls"  rolled  down  on  each 
other,  there  was  an  evident  segregation  of  the  smaller 
seeds  in  the  center  of  the  mass.  As  the  speed  increased 
a  good  mixture  was  obtained,  and  as  the  critical  speed 
was  approached  the  grape  seeds  seemed  to  gather  at 
the  periphery. 

With  the  painted  composition  balls  the  part  that 
at  I  lit  ion  plays  in  grinding  was  plainly  evident.  Prac- 
tically all  of  the  balls  were  constantly  rotating.  It  was 
evident  also  that  the  balls  near  the  periphery  were  not 
traveling  nearly  so  fast  as  the  mill;  this  slippage  was 
particularly  evident  when  the  mill  was  operating  dry. 
Furthermore,  the  large  balls  showed  a  much  greater 
tendency  to  slip  than  the  small  balls.  Professor  Haultain 
gave  it  as  his  opinion  that  slippage  more  than  anything 
else  affects  what  goes  on  in  a  ball  mill.  It  is  the 
irregular  slippage  that  causes  the  surging  when  the 
critical  speed  is  approached.  This  was  also  beautifully 
illustrated  by  the  pictures.  Many  millmen  and  oper- 
ators have  noticed  the  fluctuating  indicator  of  the 
wattmeter,  especially  at  the  higher  speeds,  but  have 
had  to  imagine  just  what  w-as  going  on  inside  the  mill. 

The  presence  of  a  wet  pulp  visibly  decreased  the 
activity  within  the  mill.  Much  of  the  bounding  of  the 
balls  as  they  fell  disappeared.  The  balls  also  followed 
the  lining  of  the  mill  better,  showing  less  slippage.  At 
the  higher  speeds  there  was  a  tendency  for  the  fine  ore 
pulp  to  segregate.  This  was  remedied  and  the  balls  and 
pulp  were  well  mixed  up  as  the  speed  was  reduced. 

After  the  reel  of  film  was  run  off  it  was  reversed 
through  the  same  machine,  giving  the  pecular  effect  of 
the  balls  rising  in  the  mill  instead  of  falling;  it  was 
then  again  run  through  in  the  normal' way,  thus  giving 
the  audience  three  opportunities  to  see  the  phenomena. 
Indeed,  the  film  would  bear  several  repetitions. 

Just  how  much  a  millman  can  improve  his  work  by 
seeing  something  of  this  kind  is  not  possible  for  us  to 
say.  It  is  evident  that  at  slow  speeds  fine  grinding  by 
attrition  is  promoted  and  that  the  limits  of  speed  are 
somewhat  narrow  within  which  the  maximum  crushing 
effect  of  the  falling  balls  on  the  larger  pieces  of  ore 
can  be  obtained.  Doubtless  Professor  Haultain  will 
later  offer  a  paper  in  which  he  will  present  definite 
conclusions  from  his  work. 

It  is  to  be  hoped  that  men  in  operating  centers  will 
have  an  opportunity  to  see  this  most  interesting  film. 
Possibly  some  of  the  local  sections  of  the  A.  I.  M.  E. 
and  the  C.  I.  M.  M.  can  arrange  to  borrow  the  picture 
for  local  presentation.  We  are  sure  that  it  will  provide 
many  points  for  discussion. 


Metal  Prices  Worrying  Australians 

OUR  ESTEEMED  Australian  contemporary,  Chem- 
ical Engineering  and  Mining  Review,  is  much  per- 
turbed as  to  whether  the  price  of  metals  will  improve. 
The  editor  is  rather  pessimistic  as  to  the  immediate 
future  of  copper.  "The  existence  of  150,000  tons  in  the 
hands  of  American  financiers  and  dealers  does  not  make 
for  confidence.  They  are  too  cute  to  suit  most  people, 
and  they  may  get  a  strangle  hold  on  the  market  when 
the  outsider  least  contemplates  anything  of  the  kind." 
We  assume  that  the  editor  uses  "cute"  in  its  colloquial 
meaning  of  "clever,  sharp,  shrewd,  or  ingenious,"  rather 
than  its  more  common  meaning  (at  least  in  this  coun- 
try) of  being  "attractive  by  reason  of  daintiness  or 
picturesqueness  in  manners  or  appearance,  as  a  child  or 
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small  animal."  However;  we  « I « •  nol  look  upon  our  cop 
per  financiers  aa  particularly  "cute"  on  either  score. 
No  great  shrewdness  was  exhibited  in  amassing  the 
surplus  stocks,  ami  the  ingenuity  shown  in  disposing 

Of  them  and  in  cultivating  markets  has  not  been  out- 
standing. To  be  sure,  the  situation  has  not  been  en- 
tirely allowed  to  take  care  of  itself,  but  wo  would  hardly 
select  the  handling  of  the  copper  industry,  either  pre 
viously  or  now,  as  an  example  of  the  shrewdness  of 
American  financial  giants. 

And  as  to  the  prices  of  metals  generally,  we  fear 
we  must  ask  cur  Australian  friends  to  consider  a 
reduction  in  costs  rather  than  any  marked  increase 
in  prices.  The  idea  is  hard  to  assimilate  in  Australia, 
of  course,  where  the  labor  unions  rule  supreme,  and 
wages  must  be  maintained  whether  any  business  is 
done  or  not.  No  one  is  more  anxious  than  we  are  for  a 
remuneration  that  will  permit  all  to  live  decently,  but 
the  wage  scale  and  the  amount  of  work  to  be  done  must 
be  co-ordinated. 


Mechanical  Shoveling 

CONSIDERABLE  ATTENTION  has  been  given  to 
types  of  mechanical  mucking  machines  and  to  an 
understanding  of  their  mechanism,  but  the  physical 
characteristics  of  the  pile  of  rock  in  which  they  operate 
have  received  practically  no  discussion,  although  it  is 
highly  probable  that  users  and  operators  have  given 
some  study  to  this  subject.  If  we  assume  a  conical  pile 
•of  rock  fragments,  it  is  evident  that  the  whole  mass  is 
in  equilibrium,  but  that  the  outer  conical  shell  ap- 
proaches more  nearly  to  unequilibrium  than  any  other 
part  of  the  mass.  Greatest  equilibrium  is  at  the  center 
and  bottom  of  the  mass,  and  the  equilibrium  diminishes 
in  degree  as  the  surface  is  reached. 

The  apex  of  the  pile  is  in  least  equilibrium,  for  a  com- 
paratively small  force  is  required  to  flatten  it.  Simi- 
larly, it  is  easy  to  rake  down  the  sides.  If  the  cone  is 
on  a  flat  surface  it  is  easy  to  force  a  "square  point" 
shovel  along  the  surface  under  the  pile.  If  on  an  uneven 
surface,  the  "square  point"  is  not  as  easily  driven  into 
the  pile.  A  "round  point,"  on  the  other  hand,  will  pene- 
trate more  easily,  whether  on  the  bottom  or  the  sides. 
If  the  pile  is  confined  on  two  sides  and  the  back,  as  13 
the  condition  in  mucking  from  the  end  of  a  drift,  only 
the  face  of  the  pile  approaches  unequilibrium. 

A  pile  confined  on  four  sides  is  in  maximum  equi- 
librium. This  condition  prevails  in  unloading  a  car 
with  a  clamshell  bucket.  The  penetrability  of  the  pile 
is  thus  a  factor  of  the  degree  of  equilibrium  and  the 
kind  of  edge  forced  into  the  pile.  How  far  will  the 
clamshell  bucket  edge  penetrate  under  various  conditions 
of  equilibrium?  Are  other  types  of  edges  better  under 
maximum  equilibrium  conditions? 

If  we  vary  the  nature  of  the  material  in  the  pile, 
starting  at  one  exti-eme  with  sand  and  at  the  other  with 
the  steam-shovel  ore  pile,  it  is  a  well-known  fact  that 
the  sand  pile  is  penetrable  with  slight  force,  whereas 
the  toothed  edge  of  the  steam  shovel  requires  a  rela- 
tively large  force  to  drive  it  into  the  pile.  It  is  thus 
evident  that  in  the  successful  application  of  the  mucking 
machine  it  is  necessary  to  know  quantitatively  the  mag- 
nitude of  the  forces  required  to  secure  penetration  as 
well  as  the  best  type  of  edge  to  accomplish  this. 

The  question  may  well  be  raised  as  to  the  direct 
influence  upon  penetration  resulting  from  a  greater  de- 
gree of  fineness  in  the  pile  of  muck.     By  using  more 


explosive  and  a  greater    innnl.e,   .  t  drill  holes,  the  broken 

rock  can  be  made  line]-  and  the  resistance  to  penetration 
lessened.  Here,  in  our  opinion,  is  an  important  line  of 
inquiry,  ami  we  would  be  clad  to   have  some  of  our 

engineers  enlighten  our  readei    on  this  subject  it  h 
ligations  have  been  made  and  Hi.'  results  are  accessible. 


Gas  Detectors  for  Mines 

THE  CONSERVATISM  of  the  miner  is  exemplified 
by  the  fact  that  for  many  years  the  devices  £oi 
ing  air  and  gas  underground  wfere  limited  to  the  candle 
and  safety  lamp,  the  former  for  testing  for  a  sufficiency 
of  oxygen  and  the  latter  for  the  presence  of  combust  ible 
gases.  By  the  use  of  varying  heights  of  the  flame  cap, 
the  approximate  quantity  of  methane  could  be  estimated, 
but  small  percentages  required  the  method  of  gas 
analysis  to  determine  them  quantitatively.  Other  gases, 
such  as  carbon  monoxide  and  carbon  dioxide,  could  not 
be  readily  detected,  although  the  taste  of  carbon  dioxide 
is  believed  by  some  to  be  a  means  of  identification. 

During  the  last  few  years  both  combustible  gas  and 
carbon  monoxide  detectors  have  been  perfected,  and  it 
is  now  possible  by  their  use  to  determine  quantitatively 
both  of  these  gases  quickly  and  readily.  A  portable 
tester  for  carbon  dioxide  has  been  in  use  for  some  time. 
There  is  therefore  available  for  the  mining  engineer 
standardized  testing  apparatus  of  a  portable  nature  for 
determining  carbon  dioxide,  carbon  monoxide,  and  com- 
bustible gases. 

The  amount  of  moisture  in  mine  air  can  be  determined 
by  the  readings  of  the  sling  psychrometer  and  the  air 
quantity  by  the  anemometer.  Thus,  essentially  all  of 
the  important  characteristics  of  a  ventilating  current 
can  be  quantitatively  ascertained. 


Value  of  a  Mining  Education 

THOUGH  IT  IS  TRUE  that  mining  engineers  in  the 
years  that  immediately  follow  graduation  are  nol 
offered  pecuniary  compensation  such  as  is  possible  in 
many  lines  of  business  and  commerce,  the  student  of 
mining  engineering  should  not  feel  that  on  this  account 
he  is  on  the  wrong  track.  A  college  or  technical  educa- 
tion is  per  se  worth  while — worth  while  for  the  mental 
training  and  comprehension  of  the  world  which  it  gives. 

Many  a  mining  engineer,  when  he  decides  for  one 
reason  or  another  to  put  the  soft  pedal  on  his  mining 
life,  or  to-  drop  it  altogether,  finds  that  the  years  he  has 
spent  in  study  and  practice  have  been  an  excellent 
preparation  for  his  new  activity,  whether  this  be  real 
estate,  orange  growing,  or  machinery  selling.  The  edu- 
cated man  by  and  large  is  better  equipped  than  the 
uneducated;  and  this  is  especially  true  if  the  studies 
involved  tend  toward  some  definite  and  utilitarian  end, 
such  as  mining. 

A  complete  course  in  mining  engineering — including, 
of  course,  the  cultural  studies,  taken  before,  after,  or 
with  the  technical  studies — affords  as  good  a  training 
for  any  walk  of  life  as  can  be  had.  Such  a  course  should 
be  chosen  in  a  college  where  the  study  of  jconomics  and 
the  general  principles  of  business  is  stressed  as  much  as 
convenient.  And  this  is  an  additional  reason  why  min- 
ing schools  should  teach  more  and  more  the  business  of 
mining — the  economics  of  the  mining  industry:  mine 
examination,  promotion,  financing,  operation,  marketing, 
the  principles  of  political  and  commercial  geology,  the 
relation  of  legislation,  the  mining  laws. 
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What  Others  Think 


Air-Receiver  Calculations 

\V.  S.  Weeks'  reply  in  the  Dec.  3  number  of  the 
Engineering  and  Mining  Journal  to  my  discussion  in 
the  Aug.  13  issue  teaches  a  lesson  that  every  writer  on 
technical  subjects  should  learn  at  the  earliest  oppor- 
tunity. That  is:  ".Make  all  your  statements  so  com- 
plete as  to  render  misinterpretation  absolutely  impos- 
sible. Do  so  even  at  the  risk  of  being  branded  too 
elementary." 

I  consider  the  subject  of  air  receivers,  suggested  by 
Mr.  Weeks,  an  important  one,  and  hold  that  a  more 
thorough  discussion  of  it  in  technical  papers  cannot  but 
prove  helpful  and  interesting  to  students  and  engineers 
engaged  in  such  work.  This  is  what  prompted  me  to 
present  the  subject  from  a  point  of  view  differing  from 
that  taken  by  Mr.  Weeks  in  his  original  paper  in  the 
June  11  issue  of  the  Engiru  Mining  Journal. 

In  one  paragraph  of  that  paper  Mr.  Weeks  says:  "The 
receiver  will  supply  1,000  cu.ft.  of  free  air  above  70  lb." 
Now,  we  know  that  a  receiver  does  not  really  supply 
"free  air"  and  that  there  is  no  such  thing  as  free  air 
above  70  lb.  Nevertheless,  most  of  the  readers  of  the 
article,  no  doubt,  understood,  as  I  did,  what  Mr.  Weeks 
meant ;  namely,  that  the  receiver  supplies  compressed  air 
at  a  pressure  above  70  lb.,  in  amounts  equivalent  to 
1,000  cu.ft.  of  free  air.  He  took  it  for  granted — and 
reasonably  so — that  we  should  interpret  it  that  way, 
although  he  didn't  say  so.  Now,  1  think  I  was  equally 
justified  in  taking  it  for  granted — unwisely,  however — 
that  my  readers  would  understand  that  when,  for  brev- 
ity's sake.  I  said:  Volume  Vv  the  free  air  occupied  in 
the  receiver  before  being  withdrawn,  is : 


V.« 


P, 


I  meant:  "Volume  V,,  which  the  free  air  occupied  in 
the  receiver  in  the  form  of  compressed  air  before  it  was 
withdrawn  and  converted  into  its  free-air  equivalent, 
is    ..." 

Though  the  formula  itself  and  the  meaning  of  the 
symbols  given  in  the  legend  of  my  article  should  have 
prevented  a  wrong  interpretation,  Mr.  Weeks,  by  taking 
the  abbreviated  statement  literally,  was  nevertheless 
entitled  to  call  it  incorrect,  just  as  I  would  have  been 
justified  in  calling  his  abbreviated  statement  above  re- 
ferred to  incorrect,  although  I  didn't  do  so.  All  of  which 
shows  how  important  it  is  that  the  writer  on  technical 
subjects  make  himself  clear  beyond  all  possibility  of 
misunderstanding — a  requirement  that  cannot  be  em- 
phasized too  strongly. 

I  do  not  altogether  agree  with  the  criticism  in  the 
editor's  footnote  that  my  deductions  would  have  been 
clearer  had  I  used  pounds  instead  of  volumes.  This 
much  we  all  admit,  of  course:  that  the  pound  is  the 
only  definite  measurement  of  a  quantity  of  air,  because 
a  pound  of  air  is  a  pound  of  air,  no  matter  what  the 
volume  and  pressure  of  that  pound  of  air  may  be  at 
any  particular  instant. 

Unfortunately,  however,  in  the  majority  of  calcula- 


tions for  practical  air  problems,  it  is  not  the  weight 
of  the  air  that  directly  counts,  but  the  volume  and  pres- 
sure of  a  quantity  (weight)  of  air  at  any  particular 
instant.  To  compress  to  a  certain  pressure  a  pound  of 
free  air  in  Butte,  for  instance,  takes  less  power  in 
winter  (as  much  as  8  per  cent)  than  it  does  in  summer. 
Again,  a  pound  of  air  having  a  pressure  of  80  lb.  can 
do  more  work  than  a  pound  of  free  air,  for  instance. 
On  the  other  hand,  to  compress  to  a  certain  pressure  1 
cu.ft.  of  free  air  per  minute  at  a  certain  locality  always 
takes  the  same  number  of  horsepower,  winter  or  sum- 
mer, no  matter  what  that  cubic  foot  of  air  may  weigh 
at  any  particular  time.  It  is  this  constant  energy  that 
must  be  supplied  and  therefore  calculated  once  for  all, 
and  not  an  amount  that  would  change  every  day  and 
every  hour  of  the  day,  were  it  calculated  according  to 
the  number  of  pounds  of  air  being  compressed  at  any 
particular  moment. 

For  this  reason  the  principal  formulas  expressing 
power  required  to  compress  air  and  power  available  for 
doing  useful  work  do  not  state  quantities  of  air  in 
pounds  but  always  in  volumes  and  pressures.  This  is 
why  I  thought  it  might  prove  interesting  to  show  how 
the  final  formulas  used  in  numerical  problems  may  be 
developed  more  directly  by  disregarding  weight  and 
temperatures  to  begin  with,  as  these  quantities  do  not 
appear  in  the  final  formulas,  at  least  not  in  those  pre- 
sented by  Mr.  Weeks,  in  the  original  paper. 

In  his  answer  in  the  Dec.  3  issue  Mr.  Weeks  also  calls 
attention  to  an  important  fact  that  makes  comprehensive 
and  intelligent  writing  on  certain  subjects  extremely 
difficult.  He  states:  "The  hoists  consume  and  the  com- 
pressors deliver  air  at  constantly  reducing  pres- 
sure .  .  ."  In  other  words,  the  performance  extended 
over  a  certain  time  is  not  uniform,  but  is  constantly 
changing.  It  cannot,  therefore,  be  expressed  by  a  single 
simple  mathematical  formula  that  would  hold  good  for 
every  instant  of  the  performance.  Obviously,  it  requires 
some  imagination  on  the  part  of  both  the  writer  and  the 
reader  to  picture  to  himself  just  what  happens. 

In  the  particular  problem  of  my  discussion  I  said  that 
"The  hoists  during  a  period  of  thirty-six  minutes  con- 
sume a  volume  of  108,900  cu.ft.  of  compressed  air." 
Now,  as  Mr.  Weeks  intimated,  the  statement  as  such  is 
incomplete,  although  from  what  went  before,  I  expected 
the  reader  to  infer  that  the  pressure  of  the  air  coming 
to  the  hoists  during  that  period  varies  from  a  maximum 
of  102  lb.  absolute  to  a  minimum  of  89  lb.  absolute. 
During  the  first  minute  the  hoists  take  a  certain  volume 
of  air  at  102  lb.  absolute.  During  the  thirty-sixth  min- 
ute they  take  air  at  a  pressure  of  89  lb.  absolute,  and 
to  do  the  same  amount  of  work  they  must  take  a  larger 
volume  than  they  did  during  the  first  minute.  The  sum 
total,  however,  of  all  the  air  taken  during  the  thirty-six 
minutes,  expressed  in  equivalents  of  102-lb.  compressed 
air,  amounts  to  108,900  cu.ft.  This  is  what  I  intended  to 
convey,  and,  as  Mr.  Weeks  demands,  I  should*  have  so 
stated.  It  is  clearly  another  example  of  throwing  the 
burden  of  correct  interpretation  upon  the  reader,  which. 


March  25,   1922 


Engineering     \  n  i>    .mining    Journal 


477 


I  admit,  is  unwise,  to  say  the  least.  I  did  it  to  avoid 
being  "too  elementary,"  a  criticism  that  1  have  hoard  on 
former  occasions.  The  old  advice.  "Remember  the 
reader,"  cannot  be  followed  too  closelj . 

My  equation  t8i  should  be  inverted,  as  pointed  out 
by  Mr.  Weeks.  I  am  sure  the  editor  of  the  Journal  will 
plead  guilty'  for  this  accident,  as  the  manuscript  sub- 
mitted to  him  contained  the  formula  in  its  correct  form. 
This  becomes  evident  from  the  numerical  problem,  fol- 
lowing the  equation.  My  equation  (.7),  after  substitu- 
tion of  equivalent  symbols,  is  identical  with  that  giveu 
in  the  catalog  of  the  H.  K.  Porter  Company,  to  which 
Mr.  Weeks  refers.  It  is  used  there  for  computing  the 
storage  capacity  of  a  one-locomotive  compressed-air 
haulage  system,  and  is  accompanied  by  the  remark: 
"When  two  or  more  locomotives  are  to  draw  on  the 
same  stationary  storage  system,  its  capacity  should  be 
somewhat  increased." 

The  remark  seems  to  indicate  that  for  multiple-loco- 
motive systems,  which  are  by  far  the  most  frequent, 
the  H.  K.  Porter  engineers  do  not  use  that  formula,  at 
least  not  in  its  general  form.  This  again  proves  that  it 
is  almost  impossible  to  propound  rules  or  deduce  simple 
mathematical  equations  that  are  applicable  to  all  prob- 
lems. As  a  matter  of  fact,  almost  every  problem  re- 
quires special  calculations  to  fit  special  requirements 
and  local  conditions. 

This  being  so,  it  would  be  of  great  help  to  the  pro- 
fession if  engineers  with  wide  experience  in  compressed- 
air  installations  could  be  induced  to  contribute  to  the 
technical  press  accounts  of  their  experiences  with  refer- 
ence to  special  problems  and  special  calculations.  Now 
that  Mr.  Weeks  has  set  the  ball  rolling,  it  is  hoped  that 
other  contributions  on  the  subject  will  be  forthcoming. 

Butte,  Mont.  Theodore  Simons. 


The  Pas  Region  of  Canada 

Incited  thereto  by  an  editorial  in  the  last  issue  of 
the  Engineering  and  Mining  Journal  on  prospecting 
possibilities,  which  mentions  The  Pas  region,  in  Canada, 
I  am  setting  down  a  few  facts  as  to  that  country. 

Extending  eastward  from  the  boundary  line  between 
Saskatchewan  and  Manitoba  at  Amisk  Lake  for  125 
miles  is  an  area  approximately  twenty  to  twenty-five 
miles  wide,  composed  of  pre-Cambrian  rocks  essen- 
tially of  a  mineral-bearing  character.  Irregularly  on 
the  south  this  region  is  bounded  by  the  northerly  limits 
of  the  overlying  limestone;  and  the  district  itself  is 
composed  of  large  granite  areas,  massive  and  intrusive 
greenstones,  schists,  conglomerates,  and  other  rock 
formations.  The  country  has  been  glaciated:  it  has 
many  lakes,  and  the  land  areas  are  covered,  generally, 
either  by  moss,  soil,  or  swamp.  There  are  no  railways, 
no  near  bases  for  supplies,  no  traveled  routes  other  than 
those  used  for  a  hundred  and  fifty  years  by  the  fur 
trader,  and  before  him  by  Indians.  To  the  northward, 
toward  the  Barren  Grounds  and  Reindeer  Lake,  lies  a 
great  area  of  banded  gneisses,  delimiting  the  more 
promising  formation  above  noted.  It  has  been  reported 
that  in  this  gneiss  there  are  bands  of  schists  and  other 
rocks,  showing  mineral  possibilities,  but  as  to  this  little 
is  yet  known. 

No  thorough  prospecting  of  the  2,500  square  miles 
of  the  region  has  been  conducted — it  has  been  utterly 
impossible.     The  finds  that  have  been  made  have  been 

'Tl1?  original  manuscript  not  having  been  preserved,  it  is  impos- 
sible for  us  to  determine  the  responsibility  for  this  error. — Editor. 


where  routes  of  travel  or  game-running  have  a.. 

tally   led   to  discoveries. 

It  seems  unreasonable  to  believe  that  all  or  any  coil 
siderable  part  of  the  probable  discoveries  have  been 
made.  One  will  not  find  here,  as  he  does  in  Colorado  or 
Arizona,  for  instance,  the  prospect  holes  of  forgotten 
ami  ubiquitous  sourdoughs  dotting  every  hillside 
exposed  in  the  most  difficult  or  unpromising  localities. 
The  quartz  veins  stick  up  out  of  the  swamps;  the  sul- 
phide bodies  are  soft  and  were  eroded  by  glacial  action 
until  they  are  hidden  for  the  most  part  by  swamp  moss 
or  by  lakes;  so  one  finds  that  the  number  of  gold  dis- 
coveries is  far  in  excess  of  the  number  of  copper  finds. 
Scores  of  gold-bearing  quartz  veins  have  been  found 
and  opened,  many  of  them  of  a  character  that  will  make 
a  profit  to  their  owners  when  facilities  for  development 
and  treatment  are  at  hand.  Two  important  topper 
sulphide  bodies  have  been  found  so  far,  Mandy  and 
Flin  Flon.  The  first  of  these  is  comparatively  small, 
but  from  it  there  have  been  shipped  thousands  of  tons 
of  wonderfully  rich  ore.  The  latter  is  large,  but  of  low 
grade,  and  can  be  worked  only  when  there  are  railway 
connections  and  smelters  adjacent.  Mandy  ore  was 
hauled  thirty-five  miles  on  sleighs  through  the  forests, 
loaded  into  scows,  towed  down  wild  northern  lakes  and 
through  shallow  and  narrow  channels,  and  shot  down 
rapids  to  The  Pas,  and  thence  railed  half  across  a  con- 
tinent to  a  smelter. 

An  area  covering  about  1,600,000  acres  of  country 
whose  general  geological  character  is  favorable  to  min- 
eralization cannot  be  said  to  be  explored  when  a  few 
scores  or  hundreds  of  prospectors  have  paddled  up  its 
lakes,  shot  its  rapids,  and  portaged  across  its  connect- 
ing trails  during  a  comparatively  brief  period.  It  is  a 
difficult  region  to  examine.  Cumberland  House,  the 
Hudson's  Bay  post  down  on  the  Saskatchewan,  is  the 
nearest  outfitting  point.  The  trails  were  made  more 
than  a  hundred  years  ago  by  fur  traders  for  the  benefit 
of  their  brigades.  Swamps  and  rock  ridges  and  dense 
growths  of  forest  and  brush  discourage  all  wanderings 
off  the  paths. 

It  would  be  unfair  to  the  region  to  presuppose  that 
Mandy  and  Flin  Flon  are  the  only  important  copper 
bodies  likely  to  be  opened  in  that  area;  as  stated  above, 
erosion  probably  has  reduced  the  croppings  of  such 
deposits  to  an  extent  that  hides  them  in  the  depres- 
sions filled  by  swamps,  muskegs,  and  the  like,  and  it  will 
be  by  intensive  prospecting  only  that  they  will  be  un- 
earthed, and  it  may  be  that  during  a  period  of  many 
years  important  discoveries  will  be  made.  Even  the 
harder  quartz  ledges  are  found  but  slowly,  in  unexpected 
localities,  and  somewhat  continuously. 

The  Mining  Corporation  of  Canada  now  owns  a  ma- 
jority interest  in  Flin  Flon,  having  bought  the  shares 
held  by  most  of  the  minor  holders.  Arrangements  may 
be  made  for  connection  by  railway,  which  railway  would 
run  through  and  open  a  considerable  extent  of  the  dis- 
trict. This  would  facilitate  exploration  and  increase 
activity  throughout  the  region. 

One  consideration  should  not  be  forgotten,  and  that 
is  that  news  stories  originating  at  The  Pas  and  printed 
by  newspapers  outside  are  likely  to  be  exaggerated. 
People  there  are  so  anxious  for  a  boom  in  the  region 
and  so  ignorant  of  what  constitutes  a  mineral  discovery 
of  economic  possibility  that  they  play  up  whatever 
chances  to  sound  well;  and  they  are  misled,  innocently 
enough,  by  the  preposterous  tales  of  prospectors. 

Duluth,  Minn.  Dwight  E.  Woodbridge. 
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Gold  Mining  in  Colombia 

Description  of  Operations  in  Cordillera  Central  Dredging  on  Nechi 
River  Hydraulick'ng  in  Anori  District  Native  Milling  Methods 
Crude     La  Clara's  New  Elevators     Legal  Procedure  To  Acquire  Title 

By  Eric  K.  Craig 

Writ!  '"<?   Mining  Journal 


MINING  FOR  GOLD  is  the  oldest  industry  in 
Colombia.  From  the  founding  of  Cartagena,  in 
13,  by  Pedro  de  Heredia.  and  the  raids  which 
followed  into  the  gold  regions  of  the  Sinu  and  San 
Jorge,  the  lure  of  the  great  auriferous  gravel  areas 
was  the  inducement  to  Spanish  settlers.  These  men 
pushed  farther  and  farther  into  the  interior,  until  today 
there  is  scarcely  a  irulch  which  has  not  its  boulders 
piled  beside  the  watercourse.  The  gold  fields  of  the 
Cordillera  Central,  in  Antioquia.  produced  by  far  the 
larger  proportion  of  the  great  wealth  which  found  its 
way   through   Cartagena  to  Spain. 

Topographically,  the  western  half  of  Colombia  is 
divided  into  three  sections  by  the  west,  central,  and 
eastern  Cordilleras.  The  western  cordillera  slopes  to 
the  valley  of  the  Atrato,  thence  over  a  low  coastal  range 
to  the  Pacific.  The  eastern  cordillera  slopes  to  the 
valleys  of  the  Amazon,  Orinoco,  and  the  Laguna  de 
Maracaibo  on  the  east,  and  to  the  valley  of  the 
Magdalena  on  the  west. 

The  best  known  of  the  three  ranges  is  the  Cordillera 
Central,  lying  between  the  valleys  of  the  Magdalena 
and  the  Cauca.  The  northern  slopes  and  valleys  of  this 
spur  of  the  Andes  yield  the  major  part  of  the  gold  and 
silver  of  the  country.  Gold  is  also  produced  from  the 
valleys  of  the  Atrato  and  the  San  Juan,  but  it  is  mainly 
the  byproduct  in  the  recovery  of  platinum  by  dredges. 
Although  some'  gold  is  found  by  natives,  little  is  known 
of  the  mineral  resources  of  the  eastern  range. 

There  are  no  maps  of  the  country  based  on  actual 
surveys.  The  courses  of  the  Magdalena  and  Cauca 
rivers  have  been  mapped  by  a  river  pilot  of  long 
experience,  the  results  being  reliable  as  far  as  the  river 
banks  are  concerned.  Most  of  the  departmentos  have 
individual  maps  based  on  local  estimates  collected  by  a 
cartographer.  The  government  has  lately  sent  out 
parties  to  locate  the  principal  cities  and  villages  by 
nominal  observations,  and  the  collected  data  should 
be  an  improvement  over  the  present  guesswork. 

The  Cordillera  Central  rises  abruptly  from  the  savan- 
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nas,  near  the  village  of  La  Roya  on  the  Cauca,  about 
160  miles  above  Barranquilla.  The  first  mines  of  con- 
sequence are  situated  sixty  miles  southeast  of  La  Roya 
in  the  Guamoco  district,  although  gold  is  won  from  the 
beds  of  many  streams  nearer  the  Cauca  village. 

The  most  successful  mine  in  the  district  is  La  Liber- 
tad,  owned  and  operated  by  two  Americans.  This  had 
a  free-milling,  gold-quartz  vein,  which  has  yielded  a 
comfortable  fortune  to  its  owners  in  the  last  ten  years. 
The  oxidized  ore  has  now  given  out,  and  the  attempts 
to  amalgamate  the  sulphide  rock  have  been  unprofitable. 
Shaft-sinking  and  erection  of  a  cyanide  plant  are  now 
in  progress. 

A  few  leagues  from  La  Libertad  is  the  Chicago  mine, 
also  owned  and  operated  by  Americans.  A  ten-stamp 
mill  and  cyanide  plant  have  been  in  operation  intermit- 
tently for  more  than  ten  years,  but  little  is  known  about 
the  output. 

Frontina  and  Bolivia's  New  Plant  Giving 
Good  Results 

Forty  miles  south  of  El  Guamoco  lies  the  important 
mining  district  of  Segovia.  The  principal  mine  is  the 
Frontina  and  Bolivia,  an  English  owned  and  operated 
property,  which  has  been  worked  for  more  than  thirty 
years.  Owing  to  a  narrow,  flat  and  badly  faulted  vein 
system,  in  hard  granite  walls,  profits  have  been  small. 
Under  the  present  efficient  managership  of  John  Reed, 
the  various  plants  have  been  consolidated  in  one  build- 
ing. The  new  mill  consists  of  ten  1,050-lb.  and  thirty 
450-lb.  stamps,  with  a  duty  of  ninety  tons  per  day 
through  20  mesh.  The  pulp  is  treated  in  hydraulic 
classifiers  for  a  rough  concentration  of  the  sulphides 
in  the  underflow.  The  overflow  passes  to  a  Dorr  classi- 
fier, the  underflow  from  which  passes  to  cyanide  leach- 
ing tanks,  and  the  overflow  to  thickeners  and  agitators 
of  the  Dorr  type,  where  it  is  joined  by  the  reground 
concentrate.  The  slime  from  the  agitators  passes  to 
an  Oliver  filter  for  final  treatment.  The  mill  heads, 
after  passing  a  circular  picking  table,  assay  18  dwt. 
per  ton.  The  extraction  is 
said  to  be  slightly  better 
than  98  per  cent. 

The  shaft  has  been  sunk 
1,700  ft.  on  a  dip  of  28  deg., 
with  a  good  grade  of  ore  in 
the  bottom  levels,  insuring 
reserves  for  several  years. 
Power  is  obtained  from  a 
hydro-electric  plant  on  the 
Pocone,  eight  miles  away. 
All  equipment  must  be 
dragged  or  carried  on  mule 
back  forty-five  miles  over  a 
bad  trail  from  Zaragoza,  on 
the  Nechi  River.  In  one  in- 
stance a  heavv  motor  cost- 
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ing  £400  in  England  required  the  expenditure  of  £700  to 
transport  it  from  Zaragoza  to  the  mine !  An  indisposition 
on  the  part  of  former  managers  to  attempt  to  provide 
transportation  for  efficient  machinery  largely  explains 
the  poor  showing  of  an  intrinsically  good  mine. 

In  the  same  district  as  the  Frontina  and  Bolivia  mine 
are  three  others  operated  by  Englishmen  with  small 
stamp  mills,  but  the  ores  had  little  persistence  in  depth. 

Pato  and  Nechi  Companies  Dredging  Under 
Same  Management 

The  Pato  Mines,  Ltd.,  and  Nechi  Mines,  Ltd..  lie 
about  forty-five  miles  west  of  Segovia,  on  the  Nechi 
River.  The  associated  companies  operate  two  dredges 
under  a  single  management.  The  history  of  these  enter- 
prises is  too  well  known  to  readers  of  the  mining  jour- 
nals to  require  mention  here. 

The  gravel  areas  at  Pato  are  situated  at  the  widen- 
ing of  the  Nechi  valley,  a  few  miles  below  the  junction 
of  the  Porce  and  Nechi  rivers.  These  two  rivers  drain 
an  immense  area,  similar  in  general  topography  to  the 
areas  drained  by  the  Feather  and  Yuba  rivers  in  Cali- 
fornia. Bench  or  terrace  gravels  occur  at  and  extend 
for  twenty  miles  below  Pato.  Although  the  larger  vegas 
(flats)  of  the  Nechi  below  Pato  have  been  extensively 
drilled,  no  deposit  rich  enough  to  warrant  a  dredge 
has  been  found.  One  small,  Diesel-powered  dredge  was 
erected  by  a  French  company  eighteen  miles  below 
Pato  at  El  Real,  but  was  abandoned  after  a  few  months' 
unprofitable  operation. 

The  gold  in  the  Nechi  ground  is  derived  from  the 
concentration  by  the  Nechi  itself,  and  from  reconcentra- 
tion  of  the  local  and  older  bench  gravels.  The  dredg- 
ing area  is  formed  of  a  loose,  porous  gravel,  with  little 
clay  and  soft  bedrock.  The  proximity  of  the  river 
insures  ample,  fresh  pond  water,  making  ideal  dredging 
conditions.  The  dredge  was  started  in  1916,  but  owing 
to  war-time  difficulties  was  not  efficiently  operated  until 
1919.  With  a  new  dredge  master  in  charge,  the  8-cu.ft. 
boat  dug  an  average  of  2,381,882  cu.yd.  for  the  next  two 
years,  with  a  gross  yield  of  over  80,000  oz.  of  bullion. 

The  Pato  dredge  has  been  operating  since  1912.  The 
same  type  of  clay  bedrock  prevails  as  at  Nechi,  but  the 
gravel  is  of  older  origin.  The  gold  is  a  reconcentration 
of  the  low-grade  bench  gravels  of  the  surrounding  foot- 
hills, containing  enough  clay  so  that  the  banks  stand 
in  front  of  the  dredge  without  caving.     Pond  water  is 


obtainable  only  from  Pato  I  reek,  and  during  the  dry 
season  is  insufficient  to  wash  the  claj  from  th<  gravel 
With  buckets  of  the  Bame  capacitj  ae  those  of  tin  Nechi 

company,  Pato  dug  2.,.i;t:',.r,:i7  cu.yd.  in  the  same  period 
of  time,  with  a  yield  of  G2.000  oz.  of  bullion. 

Power  Shortack  Has  i  detailed  Opeeations 

The  yearly  running  time  of  the  Pato  and  Nechi 
dredges  has  been  unusually  low.  owing  to  the  small 
storage  capacity  of  the  power  dam.  During  the  dry 
season  the  boats  are  shut  down  for  weeks  at  a  time, 
owing  to  power  shortage.  In  1920,  a  timber-and-fill 
dam  was  constructed  above  the  other,  which  is  expected 
to  store  sufficient  water  for  the  operation  of  both  boats 
through  the  dry  season. 

Pato  and  Nechi  are  the  only  large  placer  mines  found 
to  be  profitable  in  the  district,  although  many  hun- 
dreds of  square  miles  are  covered  by  low-grade  aurif- 
erous gravel.  Practically  all  of  the  small  gulches  and 
streams  have  been  worked  by  the  Indians  and  early 
Spaniards.  The  gravel  foothills  extend  for  seventy  miles 
west,  to  Caceres,  on  the  Cauca,  where  unsuccessful 
drilling  was  done,  but  no  gravel  deposits  of  commer- 
cial importance  have  yet  been  found. 

Pato   Deposits   Possibly   Derived   From 
Glacial  Erosion 

The  origin  of  the  great  gravel  deposits  of  the  Pato 
district  are  obscure,  owing  to  the  dense  jungle  cover- 
ing them.  It  seems  reasonable  to  believe,  however,  that 
they  were  formed  by  the  streams  carrying  the  morainal 
deposits  of  the  receding  glaciers.  The  Cordillera  Cen- 
tral in  Tolima  shows  distinct  evidence  of  glacial  erosion, 
with  extensive  deposits  of  morainal  gravel  forming 
the  foothills  of  the  Magdalena  valley.  La  Nevada 
Tolima,  forty  miles  northwest  of  Ibague,  is  covered  by 
glaciers  and  perpetual  snow  to  this  day. 

South  of  Pato,  the  topography  becomes  more  rugged, 
resembling  the  western  slope  of  the  Sierra  Nevadas  of 
California,  in  that  the  foothills  rise  gradually,  with 
ridges  of  uniform  elevation,  to  the  main  backbone  of 
the  cordillera,  suggesting  a  formed  peneplain.  Outliers 
of  old  gravel  deposits  still  exist  on  the  ridges.  Natives 
wash  the  ridge  deposits  in  rain-pits,  and  get  fair  wages 
in  coarse  gold.  The  gravel  on  many  ridges  lies  1,000  ft. 
above  the  present  streams.  The  smaller  gulches  of  the 
high  table  land  have  been  placer-mined  from  Pato  to 
Santa  Rosa  on  the  south,  and  from  Yolombo  to  San 
Andres  in  an  east-west  direction,  an  area  eighty  by  fifty 
miles. 
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bough   the   Nechi   below   Pato  and   the  Cauca  at 

6s  have  not  proved  profitable,  there  are  many 
•  in  the  intermediate  valleys  which  have  been 
mined  long  ago,  but  never  been  explored  by  engineers. 
It  is  highly  probable  that  other  areas  suitable  for 
hydraulicking  or  dredging  will  be  found  in  this  district; 
but  owing  to  difficult  transportation  ami  malarial  con- 
ditions their  exploration  will  In-  slow  and  expensive. 

Tractors  To  Be  Used  for  Forty-five  Mile  Haul 

La  Constancia,  a  gold-quartz  mine  owned  by  the 
Colombian  Corporation.  Ltd.,  and  a  subsidiary  of  the 
Pato  company,  is  situated  forty-tive  miles  south  of  Pato, 
near  the  pueblo  of  Anori.  Present  transportation  is 
by  mule  trail  from  the  head  of  navigation  near  Pato. 
Ten  to  fourteen  days  are  required  for  pack  trains  to 
make  the  round  trip.  The  company  is  now  building  a 
sixty-mile  road  to  reduce  the  cost  of  importing  equip- 
ment.    Tractors  with  trailers  will  be  used. 

In  addition  to  an  800-kva.  hydro-electric  plant,  the 
company  is  planning  a  300-ton  mill.  The  secondary 
crushers  are  to  be  Chilean  mills,  with  amalgamation, 
followed  by  table  concentration.  The  concentrate  is 
to  be  roasted,  reamalgamated,  and  cyanided.  Whether 
the  table  tailings  are  to  be  cyanided  has  not  been 
decided.  Roasting  of  the  concentrate  is  required,  be- 
cause of  the  large  percentage  of  arsenical  sulphide 
contained. 
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The  history  of  La  Constancia  dates  before  1800,  and 
the  mine  has  been  worked  more  or  less  continuously 
ever  since,  by  Colombians.  The  old  open  cuts  extend, 
with  one  break,  along  the  strike  for  a  distance  of  two 
miles.  In  sections  the  cuts  are  50  ft.  wide  in  the  bot- 
tom, and  attain  a  maximum  vertical  depth  of  150  ft. 
All  ore  and  waste  was  removed  by  hand  methods  in 
small  native  wheelbarrows  called  carretas.  Arrastres 
were  used  for  crushing,  the  pulp  being  washed  for  the 
free  gold  and  concentrate,  and  the  latter  was  then  re- 
ground  and  panned  for  its  gold  held  mechanically.  It 
is  not  known  just  when  the  present  shaft  was  started, 
but  in  1898  the  mine  was  reported  upon  by  Senor 
Tobon.  His  maps  and  report  show  that  the  shaft  was 
then  down  250  ft.,  and  a  large  body  of  ore  had  been  taken 
out  at  that  time.  The  mine  was  then  owned  by  Don 
Pantaleon  Sanchez.  Senor  Tobon  found  86,000  tons  of 
ore  reserves,  from  which  he  anticipated,  with  a  modern 
stamp  mill,  a  yield  of  $216,000.     Medellin  people  then 


took  over  the  mine,  and  erected  a  twelve-stamp,  indi- 
vidual-mortar mill,  with  amalgamating  tables  and,  later, 
Wiltley  tables.  This  mill  was  still  in  operation  when 
the  mine  was  taken  over  by  W.  A.  Prichard  for  the 
Colombian  Corporation,  in  1918,  and  is  now  being  used 
as  a  test  mill  for  development. 

Much  Ore  Overlooked  by  Early  Operators 

The  mine  consists  of  two  parallel  quartz  veins  in 
schist,  dipping  65  deg.  north.  The  hanging-wall  vein 
was  the  richest,  and  the  most  easily  worked  by  the 
Colombians,  who  were  unable  to  break  the  harder  quartz 
on  the  foot-wall  vein.  The  latter  attains  a  width  of 
20  ft.  in  places,  showing  three  distinct  periods  of 
mineralization.  The  former  operators  considered  the 
second  zone  of  mineralization,  which  was  extremely 
hard,  to  be  the  foot  wall.  Under  the  management  of 
Mr.  Prichard,  crosscuts  were  run  into  the  old  "foot 
wall,"  and  ore  was  found  to  exist  for  additional  widths 
of  15  ft.  Occasionally  the  veins  cross,  forming  ore- 
bodies  up  to  30  ft.  wide,  of  better  than  average  value. 

In  sampling  the  lower  levels  a  year  ago,  a  diorite 
dike  between  the  two  veins  was  noted,  which  assayed 
from  0.5  to  1.5  dwt.  in  gold.  Microscopic  examination 
proved  that  silica,  probably  gold  bearing,  permeated  the 
diorite  before  complete  solidification  took  place.  Per- 
meation of  the  walls  by  the  gold-  and  pyrite-bearing 
silica  is  so  extensive  that  only  by  the  most  careful 
sampling  can  the  limits  of  the  ore  and  waste  be  deter- 
mined. The  dike  is  exceptionally  fine-grained  for  a 
diorite,  and  from  the  fact  that  it  does  not  penetrate 
to  the  surface  it  is  evident  that  erosion  has  not  been 
extensive.  Persistence  of  the  ore  in  depth  is  therefore 
a  conservative  conclusion. 

The  mine  has  been  developed  laterally  to  a  distance 
of  more  than  1,000  ft.  on  each  side  of  the  shaft,  and  to 
a  depth  of  400  ft.,  with  good  ore  in  all  faces. 

Machine  Drills  To  Be  Tried 
in  Anori  District 

Labor  in  the  Anori  district  is  plentiful  and  of  fair 
quality  for  hand  methods  of  mining.  What  the  men 
will  do  when  machine  drills  are  installed  is  problem- 
atical, as  the  Colombians  are  not  mechanical.  The 
present  cost  for  driving  a  5  by  7-ft.  drift  in  ordinary 
ground,  including  timbering,  is  $16  per  meter.  Miners 
receive  from  70c.  to  $1  per  day,  but  often  make  as  much 
as  $1.70  per  day  on  contract  work.  When  the  new 
road  is  completed,  all  costs  will  be  materially  lowered. 

There  are  two  other  quartz  mines  in  the  Anori  dis- 
trict, formerly  worked  by  Colombians.  The  Arroyave 
mine,  now  under  option  to  the  Colombian  Corporation, 
is  similar  in  strike,  dip,  and  schistose  wall  rocks  to  La 
Constancia.  It  also  has  two  parallel  veins  with  a  dike 
of  igneous  rock  between.  The  former  operators  went 
after  the  rich  spots  which  were  easiest  to  get  out,  let- 
ting the  ground  cave  after  them.  The  company  is 
now  driving  adits  at  favorable  points  along  the  strike 
of  the  vein  and  expects  to  develop  a  second  Constancia. 
The  other  mine  seems  to  be  too  small  to  warrant 
exploration. 

Near  the  pueblo  of  Anori,  and  ending  near  the  Con- 
stanzia  mine,  are  the  remains  of  a  Tertiary  river  chan- 
nel. Its  course  is  characterized  by  a  large  proportion 
of  "bull-quartz"  gravel,  called  vaca  blanca  by  the  peons. 
Colombians  have  mined  the  channel  in  eight  different 
pits,  in  a  distance  of  twelve  miles.    Some  of  the  larger 
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pits  shew    the  removal  of  several  million  cubic  yards. 

The  channel  lies  in  a  hijfh  table  land,  so  that  the  natives 
had  only  the  storm  water  and  the  smaller  streams  for 
use  in  their  washing  operations. 

Hydraulic  Operations  in  Progress 

There  are  three  hydraulic  mines  in  operation  on  the 
channel  today.  The  Anori  Mining  Co.  has  been  operat- 
ing a  single  3-in.  monitor  for  the  last  year  and  a  half 
at  a  small  profit.  The  150-ft.  bank  is  said  to  yield  lie. 
per  cu.yd.,  at  a  cost  of  5c.  per  cu.yd.  Water  shortage 
is  the  principal  difficulty. 

The  Pat  Dempsey  mine,  four  miles  below  the  Anori, 
is  shut  down  most  of  the  time  for  lack  of  water. 

The  San  Benigno  Mines  Co.  operates  one  3-in.  moni- 
tor in  conjunction  with  an  hydraulic  elevator.  The 
gravel,  as  worked  by  Rene  Hazzard,  averages  from  35c. 
to  $2  per  cu.yd.,  but  owing  to  the  necessity  of  having 
to  use  nearly  all  his  water  for  elevating,  he  is  able 
to  wash  only  about  2,500  cu.yd.  per  month.  New  capital 
is  required  for  driving  a  grade  tunnel  1,000  m.  long  to 
carry  the  tailings  to  the  edge  of  the  Porce  gorge. 

La  Viborita  Working  Channel  East 
of  Porce  River 

East  of  San  Benigno  is  a  five-mile  break  in  the 
continuity  of  the  old  channel,  caused  by  the  Porce  River 
cutting  it  at  right  angles  by  a  canyon  4,000  ft.  deep. 
The  continuation  of  the  same  channel  is  mined  on  the 
east  side  of  the  Porce  by  La  Viborita  Mining  Co.  Three 
3-in.  monitors  and  one  5-in.  monitor  are  operated  against 
a  65-ft.  bank  under  a  65-ft.  head.  The  company  drove 
a  350-ft.  grade  tunnel  to  carry  away  the  tailings  some 
years  ago,  before  determining  bedrock.  Since  that  time, 
test  holes  have  been  sunk  90  ft.  below  the  present  pit 
bottom,  but  no  bedrock  has  yet  been  found.  Despite 
the  fact  that  the  bedrock  is  not  worked,  the  gravel 
averages  10c.  per  cu.yd.,  and  a  good  profit  is  being 
made.  All  gravel  along  the  old  channel,  though  it  has 
to  be  well  under-cut  to  cause  caving,  washes  readily  and 
contains  few  boulders  which  cannot  be  moved  by  hand. 

The  channel,  with  its  characteristic  bull-quartz  gravel, 
can  be  traced  for  more  than  twenty  miles  beyond 
La  Viborita.  It  has  been  mined  by  natives  in  a  small 
way,  wherever  its  course  is  cut  by  later  gulches,  but 
owing  to  the  low  topography  of  the  surrounding  plateau, 
large  volumes  of  water  are  difficult  to  bring  in  under  a 
sufficient  head. 

Veins  in  Andesite  Worked  by  Colombians 

North  of  La  Viborita  and  the  town  of  Amalfi,  near 
which  it  is  situated,  lies  an  extensive  area  of  andesite 
in  which  there  are  several  mines  operated  by  Colom- 
bians. The  largest  is  known  locally  as  La  Justicia,  but 
is  called  by  the  enterprising  owners  La  Mina  Comstock 
Antioquefia.  The  series  of  veins,  of  which  there  are 
four,  are  walled  by  graphitic  and  gray  mica  schist.  The 
most  promising  of  the  veins  is  cut  by  gulches  along  the 
strike,  and  has  been  worked  continuously  for  more  than 
twenty  years.  Adits  have  been  driven  on  various  ex- 
posures for  a  distance  of  more  than  a  mile  and  more 
than  600  ft.  in  elevation.  Owing  to  the  Colombian 
practice  of  tramming  ore  in  small  carretas  holding  only 
150  lb.,  when  the  face  of  the  stope  reaches  more  than 
3,000  ft.  from  the  mill  either  the  mill  must  be  moved 
closer  to  the  face  or  a  new  face  must  be  opened  nearer 
the  mill. 


l.a  Justicia  has  had  five  mills,  of  which  bul  tw 
main   within  economical   distance  of  the  stopes.     The 
most  efficient   of  tin-  two  crushes  250  tons  per  month 
through  a  w  reen  made  by  punching  holes  in  a  five-gallon 

oil  ran  with  a  fourpenny  nail.    Tli.'  primarj  crush 

a   14-lh.  maul,  wielded  by  a   llO-lli.  peon.     The  ore  i 

to  the  battery  of  ten  stamps  bj  a  ilai,  triangular  shovel 

in  the  hands  of  the  same  peon. 

The  pisones,  or  stamps,  are  of  exceedingly  hard  and 
heavy  wood,  with  cast-iron  sln.es.  weighing  about  300  lb. 


A  WEEK'S  CLEAN-UP  OF  SPONGE 

each.  The  pisones  are  raised  by  wooden  cams  and  an 
overshot  water  wheel.  Amalgamation  is  not  practiced. 
The  coarse  gold  and  sulphide  is  caught  in  wooden 
"stops"  placed  two  feet  apart  in  the  sluices.  The  pulp 
in  the  "stops"  or  baffles  is  kept  agitated  by  a  peon  with 
a  rake,  in  order  to  settle  as  much  of  the  heavy  mineral 
as  possible.  Once  each  day  the  gold  and  concentrate 
is  cleaned  from  the  baffles,  and  separated  by  the  capitan 
in  a  batea.  The  skill  with  which  the  clean-up  peon  can 
part  the  gold  from  the  sulphide  is  marvelous. 

Gold  Lost  by  Crude  Methods 

The  concentrate,  after  being  parted  from  the  free 
gold,  is  then  reground  in  a  closed  arrastre.  repanned  for 
its  mechanically  held  gold,  and  again  reground  and 
panned,  after  which  it  is  stored.  All  samples  of  the 
stored  concentrate  taken  still  assayed  more  than  100 
dwt.  per  ton.  Samples  of  the  tailings  below  the  sluices 
gave  startling  results  in  flour  gold,  with  careful  pan- 
ning. The  peon,  however,  was  working  for  his  daily 
wage  of  70c,  and  was  not  interested  in  improvements 
in  his  flow  sheet.  Despite  technical  shortcomings,  the 
mine  yields  a  small  profit. 

There  are  several  other  smaller  mines  in  the  district, 
but  little  development  has  been  done  on  them.  Inade- 
quate transportation  has  been  the  principal  drawback. 
All  supplies  must  be  imported  in  mule  loads  limited  to 
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200  lb.,  and  requiring  eight  days  each  way  from  the 
Medellin  railroad.  Fifteen  miles  of  new  road  would 
connect  the  district  to  launch  navigation  on  the  Mata, 
the  largest  tributary  of  the  Porce. 

Valley  of  Mata  River  Unexplored 
for  Dredging 

The  Mata  River  drains  an  extensive  basin,  once  cov- 
ered by  gravel.  The  climate  is  said  to  be  particularly 
unpropitious  for  white  men.  although  natives  work  many 
of  the  tributaries  for  placer  gold  during  the  dry  season. 
No  exploring  for  dredging  areas  has  ever  been  done  in 
the  valley. 

The  bed  of  the  Porce  River  is  mined  by  natives  for 
a  distance  of  seventy  miles.  In  the  lower  reaches,  wing 
dams  are  built  at  the  beginning  of  the  dry  season, 
forming  back  waters  in  the  swift  stream.  The  dam 
builder  then  leases  areas  30  ft.  square  to  peons,  who 
erect  temporary  stagings  in  the  water  of  their  area. 
The  men  work  in  partnerships  of  from  three  to  five. 
One  peon  dives  to  the  bottom  with  a  bated,  fills  it  with 
gravel,  climbs  up  a  ladder  to  the  staging  and  empties  it 
into  other  bateas,  where  the  gravel  is  washed  for  gold  by 
the  other  men.  Ten  feet  is  the  average  depth  at  which 
the  men  work,  and  they  are  able  to  remain  under  water 
for  a  full  minute.  An  average  recovery  of  $1.50  per 
day  per  man  is  unusually  good.  The  owner  of  the  dam, 
from  whom  the  lessees  must  purchase  their  food  sup- 
plies, makes  an  interesting  profit;  but  he  gambles  that 
there  will  be  no  floods  to  wash  out  his  dam. 

Forty  miles  above  the  confluence  of  the  Mata,  the 
Porce  gorge  widens  near  the  station  of  Porcecito,  an  the 
Antioquena  railroad.  The  vegas  from  this  point,  for  a 
distance  of  five  miles  or  so,  have  proved  to  be  unusually 
rich. 

La  Clara  Mine  Using  New  Type  of  Elevator 

The  most  important  mine  of  the  district  is  La  Clara, 
owned  by  the  McGuire  brothers.  The  three  brothers 
were  miners  in  Nevada  during  the  boom  days  of  Tono- 
pah  and  Goldfield.  Eventually  Willis  McGuire  found  his 
way  to  the  placers  of  the  Porce  and  sent  for  his 
brothers.  The  first  work  was  done  above  water  level, 
but,  finding  rich  gravel  below  the  river  level,  the  brothers 
experimented  with  hydraulic  elevators.     The  standard 


type  of  elevators  gave  unsatis- 
factory results,  so  they  evolved 
a  new  type  of  nozzle  and 
throat  which  was  far  superior. 
Finally,  their  first  elevator 
reached  bedrock  and  theh- 
dreams  were  realized.  Two 
machines  have  now  been  in 
continuous  operation  for  nine 
years.  The  total  production 
of  gold  is  not  available,  but 
during  1921  a  yield  of  $25,- 
000  per  month  from  30,000 
cu-yd.  was  not  unusual. 

The  exploitation  of  the  La 
Clara  mine  involved  the  mov- 
ing aside  of  the  Porce  River. 
Levees  were  thrown  up  with 
the  elevators,  leaving  one  side 
of  the  bed  free  for  mining. 
Several  times  the  river  has 
broken  through,  completely 
covering  the  elevators  and 
monitors  in  the  pit.  But  new  levees  were  immediately 
thrown  up  with  additional  machines,  and  the  pits 
pumped  out  again.  With  a  200-ft.  effective  head  of 
water,  the  two  elevators  with  8-in.  throats  and  10-in. 
"raiser"  pipes  can  elevate  a  maximum  of  3,000  cu.yd. 
per  day,  to  a  height  of  45  ft.  The  capacity  is  strongly 
affected  by  the  quantity  of  seepage  from  the  river.  With 
the  gravel  at  La  Clara,  which  is  unusually  free  from 
clay,  a  levee  25  ft.  wide  is  required  to  prevent  excessive 
seepage. 

With  money  won  from  La  Clara,  the  McGuires  have 
developed  other  properties.  El  Hormiguero,  three  miles 
below  the  first  mine,  produces  nearly  as  much  bullion, 
and  has  reserves  for  more  than  six  years.  Harry 
McGuire  is  developing  a  gold-quartz  property  in  the 
mountains  behind  the  pueblo  of  Barbossa,  on  the  Medel- 
lin railroad. 

From  Barbossa  to  Medellin  the  flats  of  the  Porce 
valley  are  composed  of  shallow  gravel,  which  was  exten- 
sively mined  by  slave  labor  in  early  years,  but  which 
are  said  to  be  of  too  low  value  to  pay  under  modern 
conditions. 

Gold  Areas  Exist  on  East  Side  of  Range 

Auriferous  gravel  areas  exist  in  the  valley  of  the 
Nare,  in  the  east  side  of  the  Cordillera  Central  from 
Barbossa.  Mackay  Smith  is  successfully  operating  an 
elevator  plant  at  La  Creadora  mine  in  one  of  the  tribu- 
taries. Another  mine  called  La  Playarica  is  operated  at 
a  profit  by  peons  with  hand  labor.  There  are  said  to 
be  large  areas  suitable  for  dredging,  below  La  Creadora, 
but  no  drilling  has  as  yet  been  attempted. 

South  of  the  Nare,  on  the  same  side  of  the  cordillera, 
lies  the  Rio  Miel.  The  sides  of  the  valley  are  composed 
of  bench  gravel,  in  which  mining  was  done  long  ago. 
Several  American  parties  have  prospected  the  Miel,  but 
although  the  deposits  contained  gold,  their  average  value 
was  said  to  be  too  low  to  be  of  commercial  interest. 

The  Mariquita  mining  district,  in  the  Department  of 
Tolima,  is  situated  southeast  of  the  Miel.  The  mines  of 
this  district  are  noted  for  their  production  of  silver. 
Although  one  or  two  of  the  mines  have  been  worked  by 
English  capital  to  a  depth  of  more  than  1,000  ft.,  there 
is  little  activity  about  the  place  now. 

The  mineral  deposits  of  Tolima  were  reported  on  by 


March  25,   L922 


E  N  i;  1  \  I    I    K  1  \  i;       AND       M   1  \   I   N  G       .1  I'  r  R  r>    A  I 


John  C.  F.  Randolph  in  iss'.i  for  the  governor  of  the 
department.  At  that  time  the  English  silver  mines  at 
Mariquita  were  promising  and  the  whole  eastern  slope 
of  the  cordillera  from  Mariquita  to  Ibague  was  in  the 
throes  of  a  boom.  Many  prospects  were  yielding  oxi- 
dized ore.  rich  in  silver  and  gold.  Thousands  of  de- 
nouncements were  recorded,  and  two  schemes  were  being 
promoted  to  erect  smelters,  one  at  Mariquita  and  the 
other  at  Ibague.  Mr.  Randolph  made  a  personal  inspec- 
tion of  each  prospect  in  all  the  districts.  He  found  that 
the  rich  ore  was  only  in  the  oxidized  zones,  already 
beginning  to  change  at  shallow  depths.  His  contract 
did  not  call  for  assays,  so  he  was  unable  to  determine 
whether  the  values  persisted  in  the  unoxidized  zones  or 
not.  His  report  pointed  out  that  transportation  over 
the  poor  trails  was  next  to  impossible,  that  no  steady 
production  of  smelting  ore  was  in  sight,  and  no  fuel  had 
been  developed  if  there  was.  Enthusiasm  for  smelters 
soon  cooled. 

The  Colombian  method  of  treating  the  silver-gold 
ores  was  by  crushing  with  wooden  stamps  and  saving 
the  free  mineral  in  sluices  with  riffles,  and  occasionally 
quicksilver  was  used.  Iron  pyrite,  rich  in  silver  and 
gold,  was  the  principal  sulphide,  and  when  the  regrind- 
ing  of  the  concentrate  in  an  arrastre  did  not  suffice  to 
save  the  values,  the  mine  was  abandoned. 

An  interesting  reconnaissance  trip  was  made  into  the 
old  La  China  district,  twenty  miles  north  of  Ibague,  and 
abandoned  since  1900.  The  trail  was  so  overgrown  that 
a  peon  with  a  machete  was  required  to  cut  out  the  brush 
so  that  the  mules  might  pass. 

A  few  fitwas  (cane  plantations)  still  exist  in  La  China 
valley,  where  shelter  for  a  hammock  and  peon  food  can 
be  obtained. 

The  adits  of  the  old  mines,  with  one  exception,  were 
completely  caved.  The  country  is  composed  of  diorite. 
gneiss,  and  ultra-basic  rocks.  The  topography  is  steep 
and  densely  covered  by  a  scrub  growth.  There  are  many 
siliceous  veins,  containing  silver-gold,  galena,  sphalerite, 
and  copper  minerals,  measuring  as  much  as  1  ft.  in 
width  at  the  outcrops.  Careful  inspection  of  the  dumps 
of  the  caved  adits  yielded  fairly  representative  speci- 
mens of  the  hidden  section  of  the  veins.  Some  of  the 
outcrops  assayed  from  5  to  20  dwt.  in  gold  and  31  oz. 
in  silver.  A  selection  from  one  dump  assayed  15  dwt. 
in  gold  and  122  oz.  of  silver.  Evidence  remains  of  three 
mills  of  the  wooden-stamp,  Antioquefian  type,  which 
apparently  gave  fair  results  with  the  oxidized  ore.  but 
failed  hopelessly  upon  the  more  complex  and  lower-grade 
unoxidized  material. 

La  China  is  representative  of  the  condition  of  all  the 
districts  from  Ibague  to  Mariquita.  Access  for  exami- 
nation is  difficult,  but  not  impossible.  Although  most  of 
the  openings  are  caved,  careful  inspection  of  the  dumps 
and  outcrops  should  yield  sufficient  information  to  deter- 
mine the  advisability  of  reopening  the  old  adits. 

Climate  Healthful  in  Tolima  Districts 

The  elevations  of  the  Tolima  mining  districts  vary 
from  3,000  to  6,000  ft.  The  climate  is  free  from  the 
fevers  of  the  lowlands,  and  is  particularly  pleasant. 
Water  power  and  timber  are  available  in  abundance 
throughout  the  cordillera,  but  the  labor  supply,  though 
adequate  in  quantity,  is  lacking  in  quality. 

Ibague  was  once  the  center  of  an  extensive,  small- 
scale  mining  district,  of  which  all  that  remains  are  the 
gold  placers  of  the  Coello  and  Anaime  streams.     The 


auriferous  gravel  was  formed   partlj    from  tin-   recon- 
i    morainal  deposits  of  the  region  an'l 
partly    from    the    erosion    of    gold-quartz    veins    p. 
upper  valle]  oJ  the  Anaime  River. 

Several  veins  have  been  mined  for  void,  but  only  two. 
El  Recreo  and  El  Porvenir,  appear  to  have  any  pron 

These    two    veins    have    been    worked    for    twelve      > 
with  .;  ten-stamp  mill,  yielding  approxiru. 

$150,000.     Faults  cut  through  the  graphitic  and  chlo- 
ritic  schists,  causing  large  displacements  of  the  v< 
The  development  was  carried  on   in  a  careless  manner, 
and  the  drifts  were  permitted  to  cave,  making  expen- 
sive the  acquisition  of  information   for  the  solutioi 
the  faults.     Exploration  of  the  ore  has  been  carrii 
a  depth  of  only  150  ft.     Further  development  in  depth 
would    require    the    installation    of    pumps,    for    which 
capital  has  not  been  available. 

South  of  Ibague  there  are  gravel  deposits  on  the 
Coello  and  Saldafia  rivers,  known  to  contain  gold. 
Attempts  have  been  made  by  English  capitalists  to  ex- 
ploit the  deposits  by  means  of  hydraulic  equipment  and 
dredges.  The  machinery  is  now  lying  abandoned.  In 
the  cordillera  above  the  gravel  deposits  are  said  to  be 


SINKING  THE  ELEVATORS.  LA  CLARA   MINE 

veins  carrying  copper  minerals,  and  a  deposit  of  hema- 
tite iron  ore,  but  no  examinations  have  been  made. 

South  of  Medellin,  on  the  west  side  of  the  Cordillera 
Central,  are  several  gold-quartz  mines  which  have  been 
worked  for  many  years  by  Colombians.  One,  near  Zan- 
cudo,  is  equipped  with  seven  Antioquefian  mills  on  the 
various  silver-gold  veins  of  the  property.  Another,  near 
Aguadas,  has  been  favorably  reported  on  by  an  American 
engineer,  but  the  large  amount  of  money  required  to 
open  the  caved  workings  has  thus  far  deterred  foreign- 
ers from  undertaking  development. 

South  of  the  Ibague,  on  the  east,  and  Manizales,  on  the 
west,  of  the  Cordillera  Central,  little  is  known  of  the 
mineral  possibilities,  owing  to  difficulties  of  transporta- 
tion. 

Colombian  mining  laws  are  extremely  liberal;  so  much 
so  that  they  are  detrimental  to  foreign  exploitation.  A 
denouncement  consists  of  three  pertenencias,  measuring 
240  by  600  m.  each,  with  vertical  side  and  end  lines, 
measurements  following  the  slopes  of  the  surface.  As 
many  denouncements  as  desired  may  be  made  by  a  single 
person.  Legally,  the  corner  monuments  must  be  in- 
spected by  the  local  recorder,  or  alcalde,  with  payment 
of  a  small  fee.     In  practice,  the  recorder  seldom  lakes 
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the  trouble  to  do  this.    Proper  registration  in  the  capi- 

•   the  department  gives  final  possession. 

As  the  laws  work  out.  denouncements  are  made,  some 
work  is  done  upon  the  elaims.  and  then  they  remain  idle. 
A  newcomer,  wishing  to  take  up  the  same  property, 
must  first  ascertain  it  it  has  already  been  denounced. 
Permanent  monuments  are  seldom  erected,  so  he  must 
have  the  records  searched  at  the  capital.  The  descrip- 
tions, unless  based  on  a  rarely  made  survey,  seldom  tally 
with  the  actual  claim.  The  newcomer  must  take  his 
chances,  if  a  probable  description  is  not  found  in  the 
records,  of  a  lawsuit  if  a  rich  strike  is  made.  Most  of 
the  mineral-bearing  land  has  been  denounced  at  some 
time  or  other,  and  if  no  previous  record  can  be  found 
it  is  well  to  keep  in  mind  that  an  adverse  claimant 
may  turn  up  at  any  time. 

The  best  method  for  a  foreigner  to  employ  is  to  pur- 
chase the  rights  of  Colombians,  after  a  careful  search 
of  their  titles  by  a  competent  Colombian  lawyer  has  been 
made.  Lode,  placer,  and  agricultural  claims  take  prec- 
edence in  the  order  named.  Occasionally  claims  are 
found  with  three  owners,  the  agricultural  owner  being 
followed  by  a  placer  claimant,  and  later  the  lode  rights 
being  taken  up  by  a  third  party.  A  prior  lode  claim 
gives  right  to  all  three.  Once  a  clear  title  is  established 
in  Colombia,  the  owner  is  singularly  safe. 

An  article  on  mining  in  Colombia  would  scarcely  be 
complete  without  a  few  words  about  the  government. 
The  elections  have  been  held  regularly,  every  four  years, 
since  the  last  revolution,  in  1903.  The  party  in  power 
has  changed  several  times  without  recourse  to  arms. 
At  present  a  new  party,  the  Liberales,  is  coming  into 
power.  It  is  composed  of  the  younger  generation  and 
the  college  students  in  particular.  Their  tendency  is  to 
break  away  from  the  Catholic  Church  and  to  adopt 
methods  to  encourage  foreign  capital. 

An  interesting  sidelight  on  Colombian  character  is 
the  fact  that  although  the  larger  mining  companies 
must  ship  their  bullion  for  distances  requiring  many 
days  on  mule  back,  with  only  two  peons  in  attendance, 
but  one  hold-up  has  ever  been  attempted. 

The  most  feasible  method  for  mining  exploration  in 
Colombia  is  to  purchase  a  small  going  mine  for  a  base 
of  operations.  The  superintendent  of  the  property 
should  have  a  capable  assistant,  whom  he  could  leave  in 
charge  for  months  at  a  time,  while  he  is  away  on  ex- 
amination. Months  are  required  to  weed  out  the  more 
unlikely  prospects  offered,  to  find  faithful  legal  talent, 
and  to  train  a  reliable  crew  for  exploration  work.  And 
this  work  cannot  be  done  properly  from  outside  the  coun- 
try, or  by  a  newcomer.  When  the  preliminary  work  can 
be  done  while  operating  a  going  mine,  the  excessive  cost 
of  prospecting  can  be  kept  to  a  minimum,  and  large 
areas  can  be  explored  with  bright  chances  for  success. 


Surface-Tension  Measurements 
Surface-tension  concentration  and  adsorption  curves 
by  two  methods  have  been  made  by  the  U.  S.  Bureau 
of  Mines  at  Moscow,  Idaho,  on  Burgess  Green  Camphor 
and  G.N.S.  No.  5  oils.  Conclusions  drawn  from  these 
curves  are:  d)  The  film  method  is  better  for  oils 
that  do  not  give  a  steeply  dropping  surface-tension  con- 
centration. (2)  Where  the  surface  tension  is  only 
slightly  lowered  by  the  addition  of  a  substance,  the  film 
method  has  an  advantage.  (3)  For  concentrations  of 
from  50  mg.  per  100  c.c.  of  water  up,  the  drop-weight 
methods  have  an  advantage. 


Owens  Lake  and  the  California 
Big  Trees 

By  Gordon  Surr 

Written  tor  Engineering  and  Mining  Journal 

OWENS  LAKE,  which  is  in  Inyo  County,  Cal.,  is  of 
great  interest  in  many  respects,  and  it  is  believed 
that  the  age  of  the  older  Big  Trees,  or  Sequoias,  of  the 
Sierra  Nevada  Mountains  may  correspond  closely  with 
the  time  that  has  passed  since  Owens  Lake  ceased  to 
overflow,  being  another  instance,  on  a  grand  scale,  of 
the  application  of  botany  to  geology. 

In  August,  1921,  I  visited  Owens  Lake  and  was  in- 
formed that  a  ton  of  the  water  then  yielded,  upon 
evaporation,  up  to  600  lb.  of  salts,  which  puts  the  lake 
on  a  par  with  the  Dead  Sea  in  concentration  of  salts. 
Careful  surveys  of  the  lake  and  of  Owens  River  were 
made  previous  to  the  building  of  the  Los  Angeles  aque- 
duct, which  takes  water  from  the  river  above  the  lake. 
Since  the  building  of  this  aqueduct  the  lake  has  shrunk 
much;  in  fact,  soda  is  said  to  have  crystallized  out 
spontaneously  (probably  largely  as  trona,  a  hydrous 
carbonate  and  bicarbonate  of  soda).  The  recovery  of 
sodium  carbonate  from  Owens  Lake  water  has  long 
been  an  industry  on  the  lake  shore. 

In  a  bulletin  of  the  U.  S.  Geological  Survey,  by  H.  S. 
Gale,  on  "The  Salines  of  the  Owens,  Searles,  and 
Panamint  Basins,"  the  movements  of  the  waters  are 
discussed.  It  seems  that  Owens  Lake  formerly  over- 
flowed into  Searles  Lake,  which,  in  turn,  overflowed 
into  the  Panamint  basin,  the  Panamint  Lake  probably 
overflowing  into  Death  Valley.  The  potash  and  other 
salts  in  the  bed  of  Searles  Lake  were  mainly  con- 
tributed by  the  overflow  from  Owens  Lake,  the  silt  and 
suspended  matter  having  apparently  settled  out  to  a 
large  extent  in  a  former  shallow  lake  in  Indian  Wells 
Valley,  between  the  Owens  and  Searles  basins.  Basing 
his  calculations  upon  the  amount  of  chlorine  now  in 
Owens  Lake,  and  the  quantity  annually  contributed 
by  Owens  River,  Mr.  Gale  estimates  that  the  lake  ceased 
to  overflow  about  4,000  years  ago. 

In  all  probability,  Owens  Lake  stopped  overflowing 
after  the  glaciers  of  the  Sierra  Nevada  and  Inyo  Range 
had  largely  melted,  thus  cutting  down  the  supply  of 
water  from  the  melting  ice.  The  melting  of  the  ice 
signified  a  milder  climate,  and  conditions  became  more 
favorable  to  vegetation.  An  impressive  feature  in  the 
high  Sierras  is  the  freshness  of  much  of  the  glacial 
work;  in  fact,  the  remains  of  some  of  the  glaciers  are 
still  in  existence,  one,  in  the  neighborhood  of  Mount 
Whitney,  being  the  most  southerly  glacial  remnant  in 
the  United  States.  Counts  of  the  annual  growth  rings 
show  that  some  of  the  big  Sequoias,  still  living,  are 
4,000  years  old,  and  it  seems  highly  probable  that  these 
giant  trees  began  to  grow  soon  after  the  melting  of 
the  ice.  The  Sequoias  grow  at  elevations  of  between 
5,000  and  8,500  ft.  above  sea  level,  and  are  not,  there- 
fore, trees  of  the  Alpine  zone,  but  they  can  nevertheless 
endure  low  temperatures.  In  any  event,  Mr.  Gale's 
estimate  of  the  time  that  has  elapsed  since  Owens  Lake 
overflowed  and  the  age  of  the  ancient  Sequoias  corre- 
spond closely.  Finally,  it  is  of  great  interest  to  note 
that  practically  nc  visible  change  has  occurred  in  the 
surface  of  the  land  upon  which  many  Sequoias  stand 
during  all  the  years  of  their  long  lives,  showing  that 
time  here  is  by  no  means  "of  the  essence"  in  earth 
sculpture. 
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The  Power-Load  Curves  of  Ball  Mills 


A  Simple  Laboratory  Apparatus  for  Experimental  Work  Described  Power 
Varies  Directly  With  the  Charge,  Up  to  Half  Load,  Reaching  Maximum  at 
60  to  75  Per  Cent  of  Mill  Capacity     Some  Conflict|With  Davis'  Formulae 


By  A.  0.  (, 

Engineer,  Salt   Laki 
Writi'  i  and  Mining  Jo\ 


MLLLMEN  GENERALLY  WILL  AGREE  thai  the 
more  power  a  mill  can  be  made  to  take  the 
more  tons  of  ore  it  will  grind,  other  things 
being  equal.  Of  course,  it  is  all  a  matter  of  getting  the 
other  things  to  be  equal  and  to  remain  equal,  which 
is  not  always  easy  or  possible  of  accomplishment.  In 
recent  years  surprising  increases  have  been  made  in 
capacities  of  crushing  machines;  rolls,  Chileans,  and 
ball  and  pebble  mills  all  show  remarkable  increases  due 
to  manipulation  of  the  feed,  sufficient  power  being 
available.  I  have  no  intention  of  discussing  matters  of 
tonnage  in  this  short  article,  but  wish  to  indicate 
something  of  the  variation  of  power  with  variation  of 
speed,  diameter,  and  ball  or  pebble  load.  This  data 
should  apply  to  rod  mills  as  well. 

The  mechanics  of  the  ball  and  pebble  mill  are  simpler 
than  for  any  other  type  of  crushing  machines;  the 
power-consuming  elements  may  be  divided  into  two 
types  capable  of  rather  simple  treatment.  In  crushers, 
rolls,  roller  types  (Huntingtons,  Chileans,  and  a  multi- 
tude of  variations),  the  differences  in  the  crushing 
resistance  of  the  mass  being  crushed  affect  the  fric- 
tion load  in  a  variable  and  rather  uncertain  degree. 
In  some  types  of  crushing  machines  it  will  be  conceded 
that  high  resistance  against  crushing,  frequently  or 
regularly,  squeezes  the  lubricant  from  the  bearings  so 
that  there  is  metal-to-metal  contact  at  times ;  and  this 
is  a  condition  extremely  difficult,  if  not  impossible,  of 
mathematical  analysis. 

I  hold  no  brief  for  any  purely  theoretical  school  of 
reasoning;  but  if  the  application  of  theory  will  make 
it  check  with  what  experience  has  shown  to  be  good 
practice,  wider  fields  of  application  will  be  open.  It 
is  well  to  be  able  to  predetermine  some  things  about 
crushing  machines,  and  about  the  only  way  this  can  be 
done  is  by  the  use  of  formulae  obtained  by  theoretical 
reasoning  held  in  check  by  the  results  of  practical  work. 
A  theory  always  ought  to  be  checked  against  practice. 

Power  Consumed  in  Two  Ways 

Power  is  consumed  by  ball  and  pebble  mills  as  (a) 
friction  losses  in  bearings  and  gearing,  and  (b)  energy 
spent  upon  the  free  balls  or  pebbles  within  the  mill, 
and  by  them  spent  upon  the  ore,  or  other  pebbles,  or  on 
the  lining,  or  returned  to  the  mill. 

The  variations  in  thickness  of  oil  films  in  the  bearings 
differ  only  slightly  from  no  load  to  full  load,  and,  except 
possibly  in  the  main  bearings,  they  are  nearly  constant 
for  constant  speed.  Experience  with  steam  engines 
under  all  load  conditions  has  shown  that,  for  constant 
speed,  the  friction  loss  is  nearly  constant  at  all  loads; 
any  statement  by  an  engine  manufacturer  as  to  the 
mechanical  efficiency  of  his  engine  at  different  loads 
will  be  based  upon  this  fact.  As  the  weight  of  the 
combined  charge  in  ball  mills  is  usuallv  less  than  that 


of  the  mill  parts  carried  bj  the  trunnions,  in  the 
absence  of  specific  data  to  the  contrary  one  cannot  be 
far  afield  in  assuming  that  the  friction  load  <>(  these 
mills  is  practically  constant  for  all  loads  at  COD 
speed.  There  remains,  then,  the  internal  power  con- 
sumption to  be  considered. 

Some  years  ago  in  casting  about  for  a  method  of 
studying  the  action  in  pebble  mills  without  great  out- 
lay for  apparatus  it  was  found  that  some  quantitative 
results  of  reasonable  accuracy  could  be  obtained  from 
apparatus  which  at   first   was   intended  only   for  super- 


4  Ball-mill 


FIG.    1.      ARRANGEMENT   FOR   ROTATING   EXPERIMENTAL 
BALL  MILL 

ficial  and  qualitative  work.  The  average  man  without 
a  laboratory  at  his  disposal  finds  that  to  do  experimental 
work  in  which  variations  in  speeds  are  necessary  a  lot 
of  pulleys  are  required,  or  a  variable-speed  motor  is 
essential,  and  many  difficulties  are  encountered  which 
detract  from  the  enjoyment,  if  not  the  accuracy,  of 
the  work.  My  apparatus  eliminated  all  outside  difficul- 
ties, as  well  as  the  friction  in  the  driving  mechanism, 
and  I  was  able  to  measure  power  relatively,  if  not 
actually,  in  an  entirely  satisfactory  way. 

The  ball  mill  itself  was  4  in.  in  diameter  and  about 
3  in.  wide.  It  was  made  of  a  marshmallow  box.  the 
glass  from  a  small  picture  frame,  and  a  sack  of  marbles. 
With  a  can  opener,  one  side  of  the  box  was  cut  out 
and  the  glass  inserted,  through  which  the  action  could 
be  studied.  The  power  plant  consisted  of  a  straight 
plank  4  ft.  long ;  and  the  auxiliary  apparatus  comprised 
a  ruler  and  a  watch  with  a  second-hand.  The  general 
plan  of  this  apparatus  is  shown  in  Fig.  1.  The  most 
interesting  thing  about  the  device,  and  one  which  made 
quantitative  measurements  possible,  was  the  fact  that 
when  the  mill  was  partly  loaded  with  balls,  and  the 
power  plant  was  tilted  up  to  make  the  balls  roll  over, 
cascade  or  throw  over  as  in  practical  mills,  the  mill 
rolled  down  hill  at  a  constant  speed  at  which  no  variation 
in  internal  movements  could  be  discerned.  With  the 
mill  running  down  hill  at  a  constant  speed,  the  speed 
conditions  of  a  practical  mill  are  present,  and  it  can 
easily  be  shown  that  with  constant  speed  on  a  constant 
incline  the  power  is  constant,  as  in  practical  machines. 
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It*  the  mill  were  empty,  or  were  entirely  filled  with 

halls,  or  if  the  power  plant  were  tipped  up  so  that  the 
speed  increased  to  the  extent  of  making  the  balls  cling 
to  the  periphery,  the  mill  rolled  down  hill  at  an  accel- 
g  .-peed,  which  of  course  was  useless  for  power 
comparisons. 

The  matter  of  determining  whether  the  speed  was 
constant  in  such  a  simple  apparatus  may  perhaps  be 
questioned.  Determinations  were  made  by  sound,  char- 
acter of  the  falling  stream  of  balls  at  different  points, 
and  a  little  appreciation  that  certain  laws  of  mechanics 
which  will  not  be  stated  here  would  apply.  The  appear- 
ance of  the  falling  stream  of  balls  was  obtained  In- 
taking  a  definite  position  opposite  the  path  of  the  rolling 
cylinder  and  winking  the  eyes  as  it  passed,  getting 
about  the  same  image  one  would  get  by  a  similar 
:  ire  opposite  a  mill  rotating  on  a  fixed  axis. 

Of  course  great  accuracy  and  absolute  assurance  of 
constant  speed  could  have  been  obtained  by  using  a 
board  or  incline  of  considerable  length  for  the  power 
plant  and  with  two  or  more  observers,  but  the  results 
came  out  in  such  a  satisfactory  manner  that  a  more 
elaborate  test  seemed  of  little  importance  at  the  time. 

Nothing  new  was  found  to  add  to  that  which  has 
already  been  published  with  regard  to  the  way  in  which 
the  balls  distribute  themselves  in  falling.  At  slower 
speeds  they  rolled  down  over  each  other;  at  higher 
speeds  they  threw  over,  and  at  still  higher  speeds  they 
clung  to  the  rim.  all  of  which  is  in  accordance  with 
the  laws  of  mechanics. 

In  these  tests  it  was  usually  necessary  to  start  the 
mill  with  a  shove.  Record  was  kept  of  the  height  of 
one  end  of  the  4-ft.  plank,  of  the  number  of  balls 
marbles )  in  the  mill,  and  the  time  taken  to  roll  the 
four  feet  down  the  incline.  To  make  the  work  easier, 
the  end  of  the  board  was  adjusted  to  make  the  time 
a  fixed  quantity,  and  five  observations  under  each  condi- 
tion were  made  and  averaged.    The  relative  power  was 

proportional  to  -r-,  in  which; 

h  =  height  one  end  of  plank  was  raised  above  other, 

M  =  number  of  marbles  in  mill   (all  of  same  size), 
and 
t  =  time  in  seconds  to  roll  four  feet  at  constant 
speed. 

The  critical  speed  for  the  rim  of  this  mill  (such 
that  centrifugal  force  equals  gravity)  is  about  2.2 
revolutions  per  second,  or  about  13!  r.p.m.  Its  cir- 
cumference is  13  in.;  it  would  travel  down  the  four  feet 
in  1.55  seconds  at  the  critical  speed  of  the  rim,  if  at 
constant  speed;  as  indicated  before,  this  could  not  be 
determined  experimentally.  As  the  marbles  had  a  diam- 
eter of  about  i  in.,  the  effective  critical  diameter  was 
i  in.  less  than  the  nominal  diameter,  so  that  the  critical 
speed  was  somewhat  nearer  to  one  that  would  make  it 
travel  the  four  feet  in  almost  two  seconds. 

Fig.  2  shows  the  relative  power-load  curves  for  this 
little  mill,  with  times  which  approximate  those  of  the 
speeds  in  practice.  Consistent  curves  were  obtained, 
and  they  indicate  interesting  results,  most  of  which,  it 
must  be  admitted,  have  been  determined  by  operators 
by  testing  large  mills  (at  considerable  expense,  even 
if  it  were  worth  it,  which  I  do  not  deny  | . 

The  power  is  maximum  with  a  load  between  60  and 
75  per  cent  of  the  mill  capacity,  apparently  depending 
slightly  upon  the  speed  at  which  the  mill  is  run.  Hardly 
enough    data    are    available,    however,    to    warrant    the 


statement  that  at  higher  speeds  somewhat  heavier 
pebble  loads  may  be  carried  for  maximum  capacity. 
With  loads  used  in  practice  the  power  consumed  is  a 
direct  function  of  the  ball  load.  (Note  how  all  the 
curves,  if  extended,  apparently  would  pass  through  the 
zero  of  the  diagram.)  For  a  given  mill,  the  power  con- 
sumed increases  a  little  more  rapidiy  than  directly  pro- 
portional to  the  speed.    Of  course,  as  the  pebbles  begin 
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Number   of    Balls  (Marbles) 

FIG.  2.     POWER-LOAD  CURVES  FOR  A  CYLINDRICAL  MILL 

Various    Speeds.      Bearing  Friction   Eliminated.      Dry   Conditions. 
Ball  Load  Only 

to  cling  to  the  rim  when  the  critical  speed  is  exceeded, 
it  is  to  be  expected  that  the  power  consumption  would 
decrease.  The  apparatus  used  could  hardly  determine 
that  point,  which,  after  all.  is  of  minor  importance, 
practically. 

*  The  data  show  that  up  to  above  half  load,  the  power 
varies  directly  as  the  ball  charge;  in  Davis'  paper 
(Trans.  A.  I.  M.  E.,  Vol.  61)  he  derives  some  math- 
ematical formulae  for  the  power  and  shows  that  it 
increases  much  more  rapidly  than  is  proportional  to 
the  ball  charge.  One  of  the  values  in  his  table  given 
below  (Table  I)  is  plotted  dotted  on  Fig.  2.  There 
appears  to  be  a  marked  discrepancy. 

TABLE  I.     HORSEPOWER    REQ1  [RED  FEB  FOOT  OF  .Mil. I.  LENGTH 

Internal 

Diameter  of  Mill 

Feet 


-Portion  of  Mill  Volume  Occupied  by  Charge- 


For  most  efficient  calculated  speed,  diarec  weighing  325  lb.  per  cu  ft 
(The  above  is  Table  16  in  Davis'  article  referred  in  in  the  text.) 


Davis'  formula  for  horsepower,  which  can  best  be 
understood  from  his  paper  already  referred  to,  is  of 
form  hp.=Wr§  times  the  summation  of  A,  B,  and  C, 
in  which  W  is  the  weight  of  ball  charge,  r  is  the  radius 
of  the  mill,  and  .4,  B,  and  C  are  constants  depending 
upon  functions  of  the  ratios  of  diameters  of  the  charges. 
Now,  for  a  given  ratio  of  ball  charge  to  mill  volume, 
W  per  foot  of  length  varies  as  r',  so  that  for  constant 
ratio  of  load  to  mill  volume,  hp.  =  r"   times  a  constant. 
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About  the  time  1  made  the  ball-mil]  studies  1  also 
determined  a  formula  for  the  horsepower  of  a  ball  mill, 
deriving  it  as  follows : 

Weight  of  balls  per  foot  of  length  r'  times  a  con- 
stant;  height  of  ball  rise  in  mill  =  r  times  a  constant  ; 
speed  of  rotation  of  mill         constant    divided   bj 

This  will  check  with  Davis'  derivation,  as  well  as 
"with  a  number  of  others.  All  other  conditions  being 
constant,  the  product  of  these  three  factors  is  a  meas- 
ure of  the  horsepower  absorbed  by  the  mill  in  raising 
the  balls,  thus: 

hp.  =  r?  times  a  constant. 

There  is  also  another  formula  (  ?)  for  the  horsepower 
•of  a  ball  mill,  and  it  probably  is  the  best  of  the  lot: 
that  of  the  manufacturers  who  have  built  a  number  of 
these  mills.  This  formula  is  based  on  one  big  guess, 
plenty  of  grief,  and  a  caution,  or  play-it-safe,  factor. 
For  the  power  consumption  of  commercial  mills,  where 
it  can  be  measured  with  wattmeters  by  operators  who 
are  on  the  lookout  for  betterments  and  perhaps  for 
come-backs  at  the  manufacturer,  the  manufacturer's 
tables  are  likely  to  be  close  to  the  correct  values.  In 
Table  II  are  given  the  power  requirements  of  mills 
of  various  diameters,  one  foot  long,  by  Davis'  formula, 
by  the  five-halves  formula,  and  the  actual  horsepowers 
from  manufacturers'  catalogs,  each  column  being  for 
the  length  of  mill  for  which  the  most  data  were  avail- 
able. No  apologies  are  offered  to  other  manufacturers; 
the  catalogs  of  the  two  named  happened  to  he  handiest, 
and  they  are  about  representative  figures. 

TABLE  II.     RELATIVE  POWERS 

12  3  4  5  6  7 

Theoretical    H.P.         From  Catalogs  of  Manufacturer-    -Horsepower 
per   Foot   of   Length    10  Ft- Long   5  Ft.  Long    5  Ft.  Long     22  In.  Long 


of  Mill 

Davis' 

Fit 

.-e-Halv.-s 

A.  C. 

A.  C. 

i.  c. 

Hardin] 

in  Feet 

Formula 

Formula 

Pehhle 

Ball 

Ball 

1 
2 

1 
II 

l 
5.7 

3 

47 

15.6 

"|5 

15 

4 

126 

32 

i9 

26 

5 

278 

56 

28 

50 

45 

30 

6 

524 

88 

43 

80 

71 

50 

7 

900 

129 

63 

110 

75 

8 

1.240 

181 

83 

150 

110 

» 

1,870 

243 

10 

2,700 

317 

The  difference  between  the  two  formulas  are  particu- 
larly noticeable  in  the  table  as  the  diameters  increase. 
In  the  manufacturers'  tables  there  is  agreement  in  the 
upper  part  of  columns  5  and  6;  column  4  has  values 
throughout  a  little  over  half  the  values  in  column  5. 
Column  7  appears  to  increase  more  rapidly  with  diam- 
eter than  do  the  others,  and  this  may  be  explained  by 
the  characteristics  of  the  mill.  For  columns  4,  5,  and  6, 
the  formula  has  the  form:  hp.  =  r3  '"  *M  times  a  con- 
stant.   For  column  7:   hp.  =  rT5  times  a  constant. 

If.  in  using  the  horsepower  values  of  columns  5  and  6, 
the  diameter  be  reduced  by  six  inches  to  get  the  true 
mill  diameter,  and  this  value  used  in  the  horsepower 
formula,  the  following  will  show  the  relation:  hp.  = 
r5  times  a  constant.  This  checks  with  my  calculated 
formula. 

Here  are  several  formula  for  the  horsepower  of  a  ball 
mill,  in  which  the  effect  of  one  factor  varies  to  a  con- 
siderable extent.  The  manufacturers'  tables  check  more 
closely  with  my  five-halves  formula,  and  of  course  I 
am  inclined  to  think,  that  it  is  ppproximately  correct. 
But  any  one  who  runs  through  the  mathematics  whereby 
Davis  derives  his  formula  will  believe  it  to  be  correct. 
Apparently  there  is  no  error,  unless  in  assumptions  as 
to  the  use  of  the 'energy  inside  the  mill. 

Davis  bases  his  expression  for  horsepower  upon  the 
kinetic  energy  of  the  balls  as  they  strike  the  side  of 


the  mill  or  the  other  pebble  at  the  end  of  their  fall 
through  the  mill;  I  base  nun.'  upon  the  energj  required 

to  lift  them  tit  the  point  from  which  they  start  upon 
their  free  course  through  the  mill.  There  cannot  be 
much  difference  between  these  two  assumptions.  One 
method  is  a  somewhat  practical  way  of  determining  the 
power,  and  it  checks  with  practical  experiences;  the 
oilier  is  a  purely  mathematical  process,  and  looks  log- 
ical throughout;  but  it  docs  nol  check  with  experience, 
or  at  least  it  (\u-,-s  not  appear  to  do  so. 

It  should  be  noted  that  in  the  experimental  tests  and 
in  all  the  mathematical  work  outlined  no  consideration 
was  given  to  the  fact  that  in  an  operating  mill  there 
would  be  rock  and  probably  water,  in  addition  to  the 
balls;  however,  there  appears  to  be  nothing  in  either 
the  rock  or  the  water  that  would  not  conform  to  the 
same  theory  as  outlined  for  the  balls. 

Now,  having  taken  the  gentle  reader  out  into  the 
wilderness  (at  least  those  who  were  willing  to  come  this 
far),  let  me  tell  him  that  we  are  lost;  that  I  don't 
know  which  of  the  two  roads  leads  out  and  that  if  he 
gets  out  safely,  please  to  send  someone  back  for  me. 


The  Fluorspar  Industry  in  1921 

The  fluorspar  shipped  from  mines  in  the  United  States 
in  1921,  according  to  the  U.  S.  Geological  Survey, 
amounted  to  approximately  35,600  tons,  valued  at 
$708,000,  a  decrease  of  81  per  cent  in  quantity  and  of 
85  per  cent  in  value  as  compared  with  1920. 

The  general  average  selling  price  per  ton  f.o.b  cars 
at  shipping  points  for  all  grades  of  fluorspar  in  1921  is 
estimated  at  $19.89,  which  is  $5.37  less  than  the  average 
price  in  1920.  Total  shipments  in  1921  were  the  lowest 
recorded  for  any  year  since  1908.  Shipments  from 
Kentucky  exceeded  those  of  Illinois  for  the  first  time 
since  1904. 

The  stagnation  in  the  fluorspar  industry  in  1921  was 
due  principally  to  the  curtailment  of  operations  in  the 
industries  that  consume  fluorspar,  although  even  if  rea- 
sonable activity  had  prevailed  the  demand  would  have 
been  small,  because  the  aggregate  stocks  in  the  hands 
of  users  on  Jan.  1,  1921,  were  the  largest  that  had  ever 
accumulated — sufficient  to  meet  noi-mal  requirements  for 
about  six  months. 

The  imports  of  fluorspar  into  the  United  States  in  1921 
showed  a  decrease  of  75  per  cent  in  quantity  and  74  per 
cent  in  total  value  as  compared  with  1920.  The  value 
at  the  foreign  ports  of  the  shipments  made  to  the  United 
States  in  1921  averaged  $11.13  a  ton,  a  slight  increase 
over  that  in  1920. 

Zinc  Milling  Experiments  cf  the 
Bureau  cf  Mines 
In  the  study  of  the  milling  problems  of  the  Missouri- 
Kansas-Oklahoma  lead  and  zinc  district  being  conducted 
at  the  Mississippi  Valley  Experiment  Station  of  the 
U.  S.  Bureau  of  Mines,  at  Rolla,  Mo.,  experimental  work 
has  been  done  to  ascertain  if  rougher  jig  tailings,  after 
being  given  a  tumbling  in  a  ball  mill,  would  not  be  more 
amenable  to  jigging  on  a  chat  jig.  These  tests  indicated 
that  ball  milling  would  make  possible  a  tailing  0.57)  per 
cent  lower  in  zinc  than  otherwise  could  be  obtained,  and 
that  ball  milling  should  increase  profits.  Laboratory 
work  at  the  same  station  on  the  milling  problems  of 
Hancock  County,  Tenn.,  zinc  ores  is  practically  com- 
pleted.   These  were  found  to  contain  barite. 
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Platinum  in  Quartz  Veins 

Occurrences  Noted  in  California,  Brazil,  British  Columbia,  New  Zealand, 
Ural  Mountains,  and  Colombia,  in  Association  With  Other  Minerals — 
Amounts  Are  Usually  Small,  but  Often  Recoverable  as  Byproducts 

By  Henry  W.  Turner 

Written  for  I  and  Mining  Journal 


P LATIN  I'M   occurs   chiefly    in    ultra-basic    igneous 
rocks,  and  nearly  all  of  the  commercially  valuable 
sits  are  detrital  deposits  deriving  their  plati- 
num contents  from  this  source.     Nevertheless,  original 
platinum  deposits,  sometimes  of  commercial  value  where 
ated  with  other  metals,  are  found  even  in  quartz 
veins.     Such   is  an   occurrence   in   a   narrow  gold-silver 
vein  in  the  West  Point  mining  district  in  California. 
The  West  Point  area  is  situated  in  Calaveras  County 
rackson  and  Big  Trees  sheets  of  the  U.  S.  Geologi- 
-  irvey)   just  south  of  the  Mokelumne  River.     The 
country  nek  is  granodiorite  cut  by  greenstone  dikes,  and 
the  numerous  quartz  veins  contain  gold  as  their  valu- 
able   constituent,    usually    with    much    pyrrhotite    and 
lesser  amounts  of  pyrite  and  chalcopyrite. 

Quartz  Veins  in  Diokite  Show  Platinum 

In  recent  years  a  number  of  claims  have  been  under 
exploitation  by  J.  B.  Stapler:  among  others  the  Keltz 
group,  situated  northeast  of  the  village  of  West  Point. 
The  country  rock  of  the  Keltz  claims  is  chiefly  a  basic 
diorite.  a  facies  of  granodiorite  into  which  it  merges. 
The  diorite  is  cut  by  greenstone  dikes,  and  in  some  of 
the  diorite  molybdenite  and  tourmaline  were  noted. 
There  are  several  quartz  veins  in  the  claims,  one  of 
which  at  the  time  of  my  visit,  in  1920.  was  opened  up 
to  the  depth  of  about  forty  feet  by  a  shaft,  known  as 
the  New  shaft.  Three  small  shipments  of  ore  had  been 
made  from  this  shaft,  averaging  about  $156  per  ton  in 
gold  and  silver.  The  ore  of  one  shipment  contained 
0.11  oz.  per  ton  in  platinum.  A  sample  of  the  ore  from 
this  shaft  which  I  took  showed  on  assay  a  content  of 
10  oz.  gold  and  7  oz.  silver  per  ton,  no  test  for  platinum 
being  made.  These  figures  are  given  to  show  the  metal 
associates  of  the  platinum.  There  is  no  serpentine  or 
peridotite  or  other  ultra-basic  igneous  rock  near  the 
New  shaft.  Two  other  veins  in  the  same  district,  also 
in  granodiorite  or  diorite,  are  said  to  contain  platinum, 
namely  the  Zacateria  and  the  Star  of  the  West. 

Occurrences  in  Brazil  Quartz 

Prof.  C.  F.  Hartt,  in  his  "Geology  and  Physical  Geog- 
raphy of  Brazil"  (page  448)  quotes  E.  Williamson  as 
recording  the  occurrence  of  platinum  in  quartz  veins 
in  Parahyba  Province.  The  country  rock  consists  of 
schists  and  gneisses  of  presumably  pre-Cambrian  age, 
with  lenticular  veins  cf  a  semi-opaque  white  quartz, 
usually  lying  parallel  to  the  strike  of  the  inclosing 
schistose  series.  These  veins  in  general  contain  native 
gold,  with  sulphides  and  arsenides  of  iron  and  sulphides 
of  copper,  lead,  and  zinc.  In  addition,  in  the  Boa  Es- 
peranca  veins  grains  of  platinum  are  found. 

About  1826,  Boussingault'  investigated  an  area  of 
syenitic  rocks  at  Santa  Rosa  about  thirty  miles  north- 
east of  Medellin,  in  Colombia.  In  this  area  there  are 
numerous   quartz   veins   with   gossan   outcrops,  and  in 

H"    S.  Geological   Survey  Bulletin,  Xo.  193.  p.   64,  1902. 


some  of  this  gossan  Boussingault  found  platinum.  He 
also  states  that  the  syenitic  area  extends  into  the  Choco 
district;  but  it  is  now  known  that  there  are  ultra-basic 
rocks  in  the  Choco  district,  and  these  basic  rocks  are 
probably  the  source  of  the  platinum  now  being  mined 
there. 

Evidence  of  Platinum  in  American  Deposits 

In  his  bulletin  on  platinum  (1902),  Prof.  J.  F.  Kemp 
in  a  footnote  states  that  "since  this  paper  was  written, 
the  writer,  with  David  T.  Day  and  A.  W.  Johnston,  has 
accumulated  proof  of  the  presence  of  platinum  in  pyrite 
and  in  quartz  veins  from  several  American  localities. 
The  notes  are  in  preparation  for  publication."  How- 
ever, these  notes  do  not  appear  to  have  been  published, 
and  it  is  to  be  hoped  that  Professor  Kemp  will  yet  place 
the  facts  on  record. 

In  1904,  Brock2  records  the  presence  of  platinum  in  a 
quartz  vein  carrying  about  $3  per  ton  in  gold,  at  Burnt 
Basin,  three  miles  west  of  Coryell,  in  the  Grand  Forks 
mining  division,  Yale  district,  British  Columbia.  The 
vein  (mother  lode)  is  in  a  greenstone  formation  be- 
tween two  porphyry  dikes  and  contains  pyrite,  chal- 
copyrite, galena,  and  sphalerite  with  a  little  molybde- 
nite. Assays  showed  a  content  of  0.06  to  0.1  oz.  of 
platinum  per  ton. 

O'Neill,3  in  his  paper  on  "Platinum  in  Canada,"  men- 
tions platinum  as  occurring  in  a  quartz  vein  (Cable 
claim)  in  granodiorite  in  the  Ainsworth  mining  divi- 
sion, British  Columbia,  and  in  the  Union  mine,  in  the 
Grand  Forks  division,  British  Columbia,  in  quartz  veins 
containing  also  lead,  gold,  and  silver. 

Pond4  records  the  occurrence  of  platinum  in  a  quartz 
vein  in  the  Thames  gold  fields  of  New  Zealand. 

In  1905,  BelP  discovered  platinum  in  quartz  veins  in 
the  South  Island  of  New  Zealand,  and  describes  the 
occurrence  as  follows :  "During  the  past  season  a  num- 
ber of  platiniferous  quartz  veins  were  discovered  by  the 
writer  near  the  Teremakau  River,  in  the  district  of 
Westland,  in  the  South  Island,  in  close  proximity  to 
sheets  of  altered  magnesian  eruptives — apparently  orig- 
inally dunite  and  situated  parallel  to  the  stratification  of 
the  inclosing  phyllites.  The  quartz  is  somewhat  vit- 
reous, and  in  general  very  'hungry'  looking  in  appear- 
ance. Iron  pyrite  is  fairly  common  and  iron  oxides 
derived  from  its  alteration.  In  three  analyses  made  of 
the  platiniferous  quartz,  the  platinum  was  found  to 
occur  associated  with  silver.  The  following  is  a  char- 
acteristic result  showing  the  amount  of  platinum  and 
silver:  Platinum,  0.0  oz.,  3  dwt..  8  gr.  per  ton.  Silver, 
1.0  oz.,  4  dwt.,  9  gr.  per  ton.  Many  analyses  made  of 
the  magnesian  eruptives  failed  to  show  any  platinum 
existing  in  them." 
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De  Launay'  states  thai  platinum  is  found  in  the  gold- 
quartz  veins  of  the  Beresevsk  district  in  the  Ural  Moun- 
tains, and  Lindgron'  mentions  a  similar  occurrence  in 
northern  Finland. 

Platinum  has  been  found  in  numerous  epigenetic  de- 
posits other  than  the  quartz  veins  here  referred  to. 
It  appears,  therefore,  that  though  the  larger  part  of  the 
platinum  of  commerce  conies  from  basic  igneous  rocks 
of  which  it  is  an  original  magmatic  constituent,  its  oc- 
currence as  an  epigenetic  metal  is  not  at  all  uncommon, 
and  where  associated  with  other  valuable  metals  it  can 
often  be  recovered  as  a  byproduct. 


The  Zonal  Theory  of 
Ore  Deposition 

By  J.  E.  Spurr 

Written  for  Engineering  rind  Mining  Journal 

THE  ZONAL  THEORY  of  ore  deposition  was  pro- 
posed by  me  in  1907'  as  follows : 

"I  now  submit  further  that  there  are  results  from 
the  consolidation  of  the  pegmatites  and  the  pegmatitic 
quartz  veins,  practically  all  the  accumulated  water  in 
the  magma.  ...  I  submit  that  from  such  a  residual 
magma  quartz  veins  of  later  origin  than  the  quartz 
veins  closely  allied  to  pegmatites  are  deposited,  and 
that  in  them  valuable  metallic  minerals  are  deposited; 
that  from  these  veins  a  further  residue  results,  still 
fluid  under  such  conditions,  but  subject  to  partial  con- 
solidation (or,  to  phrase  it  differently,  precipitation")  at 
a  later  period,  under  different  conditions,  involving 
chiefly  a  lowering  of  temperature;  and  that  many  suc- 
cessive stages  of  precipitation  follow.  .  .  .  The  suc- 
cessive stages,  according  to  the  theory  I  present,  are 
marked  by  differences  of  earthy  minerals,  but  more  deli- 
cately, perhaps,  by  changes  in  the  metallic  minerals. 
.  .  .  This  is  the  origin  of  most  mineral  veins  and 
other  forms  of  ore  deposits,  including  ores  of  lead,  zinc 
copper,  silver,  gold,  bismuth,  antimony,  arsenic,  and 
other  metals.  .  .  .  Thus,  while  pegmatites  and  peg- 
matitic quartz  veins  usually  occur  in  or  very  close  to 
the  earlier-consolidated  rocks,  the  successive  stages 
migrate  further  and  further  away  from  the  metallic 
hearth  (the  zone  of  differentiation) ;  which,  in  general, 
means  that  they  are  successively  deposited  nearer  and 
nearer  the  surface.  Thus  the  successive  stages  can  be 
recognized  as  successive  vertical  zones  of  ore  depo- 
sition." 

These  zones  were  defined  as  follows;  1,  The  pegmatite 
zone,  including  tin,  tungsten,  molybdenum,  and  like 
minerals ;  2,  the  free-gold  auriferous  pyrite  zone ;  3,  the 
cupriferous  pyrite  zone;  4,  the  galena-blende  zone;  5, 
the  rich  silver-gold  zone,  and  6,  the  zone  of  earthy 
gangues. 

"Within  the  zones  which  have  been  defined,  of  course, 
precipitation  is  not  continuous,  but  is  influenced  by 
local  conditions;  so  that  there  may  result  in  a  vertical 
section  orebodies  or  zones  of  deposition  separated  from 
one  another  by  barren  intervening  spaces.  Yet  in  many 
veins  the  passage  of  one  zone  into  a  lower  one  is  indi- 
cated with  increasing  depth,  such  as  the  change  from 
the  silver-gold  zone  to  the  lead-zinc  zone.  .  .  .  An 
especially  valuable  record  is  afforded  along  certain  fis- 

*  Traite  des  Gttes  Mineraux  et  Metalliferes,"  Vol.  2,  p.  999. 
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sure  zones  which  have  been  repeatedly  cemented  and 
reopened  during  the  mineralization  period.  Since  such 
a  mineralization  period  is  usually  of  considerable  dura 

tion,  at  any  given  poinl  the  ascending  waters  will  grow 
cooler  and  cooler,  with  the  downward  progress  of  the 
cooling  of  the  parent  magma,  and  the  consequent  sinking 
of  the  metallic  source;  thus  the  successive  zones  of 
mineralization  will  migrate  downward,  and  successive 
cementations  of  successive  openings  at  a  single  horizon 
will  show  the  superposition  of  one  zone  upon  another 
originally  distinctly  lower.  .  .  .  Summing  up,  this 
theory  proposes  that  metalliferous  fluids,  from  which 
most  ore  deposits  are  precipitated,  are  extreme  differen- 
tiation phases  of  rock  magmas;  that  most  ore  deposits 
and  'mineral  veins,'  as  a  class,  represent  one  or  the  other 
of  the  extreme  products  of  magmatic  differentiation  : 
and  that  the  most  striking  chemical  difference  bel 
ore  deposits  is  due  (in  the  more  important  class  repre- 
senting the  siliceous  extreme)  to  successive  precipita- 
tion in  theoretically  vertical  zones,  as  the  fluid  migrates 
toward  the  surface,  and  with  diminishing  heat  achieves 
more  and  more  mature  crystallization." 

In  1912,  I  proposed  a  slightly  modified  column,  as 
follows:  1,  The  pegmatite  zone,  including  tin,  tungsten, 
molybdenum,  and  like  minerals;  2,  the  free-gold  aurif- 
erous pyrite  zone;  3,  the  cupriferous  pyrite  zone;  4, 
argentiferous  pyrite  and  auriferous  arsenopyrite  zone; 
5,  blende  zone;  6,  galena  zone,  and  7,  the  rich  silver- 
gold  zone. 

This  theory  postulated  an  original  magmatic  solution 
containing  within  it  all  the  metals  represented  in  the 
whole  vein  sequence  above,  which  were  successively  pre- 
cipitated as  the  solutions  moved  further  and  further 
away  from  their  point  of  origin  and  as  temperature- 
pressure  conditions  grew  less. 

There  have  been  various  observations  in  different 
parts  of  the  world  that  have  strengthened  the  prob- 
ability of  this  theory.  For  example,  Lindgren  observed 
in  1915  in  regard  to  the  ore  deposits  of  Tintic.  which 
are  genetically  connected  with  a  monzonite  intrusion, 
that  gold  and  copper  occur  near  the  monzonite,  lead  and 
silver  mainly  further  away1.  This  change  is  more 
marked  in  the  field  in  a  horizontal  section  than  it  is  in  a 
vertical  section.  The  change  of  the  character  of  min- 
eralization in  veins  as  the  distance  from  a  monzonitic 
contact  increased  had  also  been  shown  in  Utah  by  But- 
ler. In  Cornwall,  there  is  copper  in  the  upper  part  of 
lodes  which  in  depth  carry  only  tin. 

Recently,  Prof.  J.  F.  Kemp'  has  cited  the  studies  made 
by  Sales,  Billingsley,  and  Grimes  at  Butte,  which  show- 
vertical  transitions  from  gold  quartz  to  silver  and  silver 
lead  below,  then  still  further  below  to  increasing  zinc. 
and  still  further  down  into  cupriferous  pyrites.  Pro- 
fessor Kemp  also  cites  from  his  own  experience  the  case 
of  Carr  Fork,  in  Bingham  Canyon,  near  the  Utah  Copper 
Co.'s  property.  Nearest  the  intrusive  monzonite  the  ores 
consist  almost  entirely  of  copper  (carrying  silver). 
Further  out,  copper  fails,  and  galena  and  zinc  blende 
takes  its  place.  "The  lead  and  zinc  sulphides  remained 
in  solution  to  lower  temperatures  and  pressures." 

"We  would  infer,  furthermore,  that  as  the  igneous 
masses  reached  lower  and  lower  temperatures,  the 
physical  conditions  near  the  intrusives  were  in  the  clos- 
ing stages  similar  to  those  which  had  prevailed  at  a 
distance  in  earlier  maximum  stages  of  ore  deposition." 
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Operations  in  the  Cariboo,  British  Columbia 

Prospectors  and  Operators  More  Active — Interest  Shown  in  Dredging 
Ground  of  District  Numerous  Hydraulic  Projects  Under  Way  Work 
Of  Perkin's  Gulch  Mining  Co.  May  Demonstrate  New  Channel  System 

By  Donald  D.  Fraser 
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"ORE  ACTIVITY  was  visible  in  the  Cariboo  dis- 
trict of  British  Columbia  in  1921  than  in  any 

.other  year  since  the  beginning  of  the  World 
War.  The  general  decline  of  prices,  together  with  the 
prevailing  unemployment,  has  offered  a  greater  incentive 
to  the  prospector.  For  the  last  five  or  six  years  practi- 
cally no  prospecting  has  been  done,  but  last  fall  a  large 
number  of  men  started  prospecting  on  the  various  creeks. 
Reports  of  strikes  are  continually  coming  in.  Prob- 
ably the  most  important  one  of  the  year  was  on  Cedar 
Creek,  in  the  Quesnel  Forks  country.  This  stream  is 
supposed  to  have  been  the  first  creek  worked  in  the  dis- 
trict. In  1862,  it  is  said,  about  $20,000  was  recovered 
from  a  small  area.  Although  it  has  been  well  prospected, 
little  was  found  until  a  strike  was  made  last  fall  on  a 
bench  about  500  ft.  above  the  creek  bed. 

An  interesting  fact  is  to  be  noted  in  this  discovery. 
The  gold  was  coarse  and  was  lying  on  the  bedrock.  The 
material  covering  the  bedrock  carried  no  "wash,"  but 
was  composed  of  fine  sediment  and  crushed  bedrock. 
The  general  rule  in  the  district  is  to  find  1  to  20  ft.  of 
wash  on  the  bedrock.  Advocates  of  the  chemical  deposi- 
tion of  placer  gold  claim  this  strike  as  an  argument  in 
their  favor.  The  ground  lies  low  and  is  from  8  to  30  ft. 
deep.  The  presence  of  water  makes  it  unfavorable  for 
the  small  operator.  A  Vancouver  syndicate,  organized 
by  Captain  E.  Crowe  Swords,  and  known  as  the  Cariboo 
Gold  Syndicate,  has  secured  six  leases,  and  it  claims  to 
have  interested  a  California  dredging  company  in  the 
proposition.  This  syndicate  is  said  to  have  about  5,000,- 
000  cu.yd.  carrying  about  50c.  in  gold  which  is  both 
coarse  and  flaky. 

Hydraulic  Operators  Active 

The  Cariboo  syndicate  has  secured  a  lease  on  the 
ground  held  by  the  Roses  Gulch  Mining  Co.,  Ltd.,  and 
has  built  about  two  miles  of  ditch  to  bring  in  water  for 
hydraulic  mining.  This  ground  is  supposed  to  be  an  old 
channel  of  the  Quesnel  River. 

The  new  Cariboo  Goldfields,  Ltd.,  has  secured  several 
leases  on  the  Clearwater  and  installed  a  new  hydraulic 
piant.  The  company  will  work  an  old  channel  buried 
about  175  ft.  deep.  The  reported  values  are  about  65c. 
a  cu.yd.  in  coarse  gold. 

On  a  bench  of  Slough  Creek  near  the  Catch,  McDougall 
and  Houser  are  opening  an  hydraulic  pit  on  what  is 
claimed  to  be  an  old  channel  of  Burns  Creek.  The  ground 
worked  was  commercially  profitable,  and  should  it  prove 
to  be  an  old  channel,  as  supposed,  it  would  pay  well  if 
worked  by  hydraulic  mining.  A  50-ft.  dump  could  be 
had  with  a  short  flume  throughout  the  whole  distance. 

Mosquito  Creek  and  Lowhee  Creek,  belonging  to  John 
Hopp,  were  worked  as  usual  throughout  1021.  and  it  is 
claimed  with  fair  returns.  The  same  can  be  said  of  the 
Point  ground,  on  Slough  Creek,  a  large  hydraulic  mine 
held  by  Chinese  interests  of  Vancouver. 

The  New  Waverly  Hydraulic  Mining  Co.  continued  its 


pit  in  1921,  making  good  headway.  Several  years  ago 
this  company  secured  considerable  ground  on  Grouse 
Creek,  which  had  been  worked  in  a  small  way,  yielding 
good  results.  The  new  company  is  undertaking  to  open 
the  old  channel  at  its  mouth.  It  has  a  well-equipped 
plant,  and  is  using  a  No.  6  and  a  No.  3  monitor  under  a 
200-ft.  head.  During  the  two  and  one-half  years  it  has 
operated,  it  has  moved  over  600,000  cu.yd.  of  material, 
much  of  which  has  been  a  hard  clay,  which  has  required 
considerable  powder  for  blasting  operations.  As  soon  as 
the  old  channel  is  reached  the  property  should  be  one  of 
the  largest  producers  of  the  district. 

Perkin's  Gulch  Company  Opening 
Old  Channel 

The  Perkin's  Gulch  Mining  Co.  has  opened,  in  a  new 
pit  near  the  mouth  of  its  creek,  what  appears  to  be  an 
old  channel  of  Lightning  Creek.  This  ground  lies  in  the 
middle  of  the  stretch  of  Lightning  Creek,  about  10,000 
ft.  long,  which  is  credited  with  a  production  of 
$13,000,000.  The  progress  of  this  work  is  watched  with 
interest,  for  if  it  proves  to  be  an  old  channel  it  may  add 
another  channel  system  to  the  systems  now  recognized. 
On  Lightning  Creek,  as  elsewhere  in  the  district,  there 
are  three  recognized  channel  systems.  There  is  a  high 
channel,  which  is  the  oldest.  Remnants  of  this  are 
found  above  the  present  drainage  system. 

Through  a  tilting  of  the  upper  country  or  through  the 
lowering  of  the  streams  in  the  lowlands,  the  channels 
were  next  cut  deep  below  the  level  of  the  high  channel. 
Much  of  the  gold  was  reconcentrated  into  the  deep 
ground.  This  low  channel  was  in  turn  buried  fairly 
deep  and  marks  the  present  level  of  the  creeks.  The 
channel  opened  at  Perkin's  Gulch  lies  between  the  pres- 
ent stream  gradient  and  the  gradient  of  the  old  high 
channel. 

The  work  being  done  on  the  old  La  Fontaine  ground, 
about  two  miles  downstream,  appears  to  be  based  on 
similar  reasoning.  Some  years  ago  English  capital 
worked  this  ground.  The  channel  then  followed  lay 
about  150  ft.  below  the  creek  bed.  The  operators 
recovered  about  $50,000,  but  finally  gave  up  the  under- 
taking. The  ground  has  been  secured  by  others,  who 
at  present  are  financing  drilling  operations  which  are 
being  conducted  by  the  provincial  government.  It  is 
claimed  by  the  promoters  that  the  old  workings  were 
not  in  the  deep  channel  and  the  drilling  is  to  prove  or 
disprove  this  theory. 

The  Kitchener  mine,  on  Keithley  Creek,  financed  by 
Philadelphia  capital,  has  completed  its  water  system  and 
has  piped  off  the  ground  to  the  head  of  the  drifted 
ground.    Next  season  it  should  be  in  good  pay. 

Considerable  interest  has  been  shown  in  the  dredging 
ground  of  the  district.  J.  B.  Tyrrell  and  others  have 
examined  the  deltas  of  Keithley,  Harvey  and  Duck 
creeks,  all  on  Cariboo  Lake,  for  English  capital.  A  Cali- 
fornia company  has  drilled  dredging  ground  which  it 
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holds  on  the  Lower  Cottonwood  River.  The  results  are 
not  known.  On  the  Upper  Cottonwood  and  the  Lower 
Swift,  a  number  of  dredging  leases  have  been  staked. 

It  is  said  that  the  Pal  Burns  interests  are  to  drill  the 
dredging  ground  which  they  control  on  the  Quesnel 
River. 

The  completion  of  the  Great  Eastern  Railroad  to 
Quesnel  has  greatly  facilitated  the  transportation  prob- 
lem of  the  district.  Heavy  freight  can  now  lie  landed  in 
Quesnel  by  the  railroad,  which  is  within  easy  hauling 
distance  of  the  gold  belt. 

An  Enterprise  of  Another  Sort 
On  Lower  Lightning  Creek  there  is  a  property  con- 
trolled by  the  Lightning  Creek  Gold  Gravels  &  Drain- 
age Co..  around  which  appear  to  be  numerous  satellites, 
among  them  the  Standard  Finance  Co.,  the  Great 
Cariboo  Gold  Co.,  and  the  Mines  Operating  Co.  It  is 
rather  difficult  to  determine  just  the  function  of  these 
various  companies,  for  they  have  all  come  into  being 
through  the  financing  of  one  piece  of  ground.  The  first- 
named  company  was  organized  in  1896  for  $3,000,000 
in  $5  shares.  Through  a  private  act,  the  company  holds 
twenty  miles  of  the  Lower  Lightning,  about  2,040  acres. 
Those  in  control  claim  to  have  spent  $1,400,000  on 
development  and  equipment.  On  the  ground  is  an 
elaborate  collection  of  machinery,  together  with  all  the 
necessary  buildings.  At  various  times  during  the  life  of 
the  company  some  money  has  been  spent  in  shaft  work. 
One  shaft  was  lost  while  attempting  to  break  out  into 
the  channel ;  others  were  lost  in  sinking.  The  mining 
work  done  has  been  negligible. 

Operations  have  been  managed  from  New  York  by 
Charles  H.  Unverzagt,  who  has  control  of  the  company. 
The  minority  stockholders  of  the  company  have  been 
fighting  him  for  some  time,  and  have  finally  succeeded 
in  having  the  property  placed  in  the  hands  of  a  receiver. 


Applying  the  Cementation  Process  to  a 
Stamp-Battery  Foundation 

The  following  notes  on  a  novel  application  of  the 
cementation  process  to  a  battery  foundation  were  con- 
tributed by  B.  Schlesinger  at  a  recent  meeting  of  the 
Chemical,  Metallurgical  and  Mining  Society  of  South 
Africa,  and  have  been  published  in  the  South  African 
Mining  and  Engineering  Journal: 

When  starting  up  a  new  stamp  battery  in  the  Heidel- 
berg district  it  was  found  after  forty-eight  hours'  work 
that  the  foundation,  and  with  it  the  whole  of  the  super- 
imposed construction,  began  to  rock  so  dangerously  that 
operations  had  to  be  suspended.  An  inspection  pit  was 
sunk  to  the  underlying  shale  foot,  and  by  washing  the 
face  of  the  concrete  block  so  exposed,  it  was  found  that 
a  thin  horizontal  crack  had  developed,  completely  sever- 
ing the  top  three  feet  from  the  lower  nine-foot  portion 
of  the  block.  The  cause  of  the  mishap  was  badly  pre- 
pared and  badly  stamped  concrete.  Stones  the  size  of  a 
man's  fist  were  seen  lying  loose  in  large  cavities  in  the 
body  of  the  foundation. 

For  further  investigation  the  mill  was  restarted, 
with  the  result  that  portions  of  the  concrete  began  drop- 
ping out  of  the  block  into  the  inspection  pit,  in  much  the 
same  fashion  as  if  the  stamps  were  pounding  on  tightly 
packed  rubble.  Repairs  seemed  quite  out  of  the  ques- 
tion, and  it  appeared  that  the  entire  plant  might  have  to 
be  dismantled  and  re-erected  upon  an  entirely  new  foun- 
dation, at  a  cost  prohibitive  to  the  mine  owners.     How- 


ever,  it   was  decided   to  attempt    to  save  the   foundation 
by  pumping  pure  cement   into   it   und<  I 

and  this  work  was  entrusted  to  thi    Pn Cera 

tion  Syndicate.  The  plant  to  carry  on  this  work  COn- 
d  of  a  steam  pressure-pump  with  a  9-in.  diameter 
steam  cylinder  and  a  2-in.  water  delivery,  a  small  wooden 
mixing  barrel  for  cement,  which  served  as  an  intake  for 
the  pump,  and  a  pressure  gage  capable  of  registering 
pressure  up  to  10,000  lb.  to  the  square  inch.  The  pump 
was    served    hy    a    boiler   delivering   steam   at    100    lb. 

In  carrying  on  the  work  nine  holes  of  :-in.  diameter 
and  5  ft.  depth  were  drilled  into  the  foundation.  The  top 
9  in.  of  each  hole  was  enlarged  to  take  a  2-in.  pipe 
24  in.  long,  and  screwed  at  one  end.  Such  pipe  was 
cemented  into  each  of  the  holes  and  the  cement  allowed 
to  bind  over  night. 

The  next  morning  hole  No.  1  was  connected  to  the 
delivery  end  of  the  pump,  and  clean  water  forced 
through  before  the  actual  cementing  operation  was  be- 
gun.  Thereupon  a  thin  mixture  of  pure  cement  and 
water  was  pumped  into  the  foundation.  At  first  the 
liquid  entered  the  concrete  block  without  encountering 
any  resistance  whatever,  and  seventeen  bags  of  cement 
were  absorbed  before  any  showing  was  made  on  the 
pressure  gage.  The  indicator  then  gradually  rose  to  100 
lb.  and  200  lb.  per  square  inch.  Simultaneously,  with 
the  increasing  pressure  a  tiny  stream  of  water  and 
cement  could  be  observed  oozing  out  of  the  thin  crack 
previously  mentioned. 

At  this  stage  pumping  was  discontinued  to  allow  the 
cement  to  settle,  and  hole  No.  2  was  put  into  operation 
and  subjected  to  the  same  treatment  as  hole  No.  1.  After 
allowing  a  practically  free  passage  to  five  bags  of 
cement,  the  pressure  rose  rapidly  to  800  lb.,  when  pump- 
ing was  stopped  for  twelve  hours.  Before  injecting  the 
remaining  seven  holes,  hole  No.  1  was  re-treated  after 
freeing  it  from  partially  solidified  cement  by  drilling. 
Two  bags  of  cement  sufficed  to  send  the  pressure  up  to 
1,000  lb.,  this  being  considered  the  dangerous  limit 
above  which  the  block  might  have  burst.  Though  it  re- 
quired twenty-six  bags  of  cement  and  twenty-two  hours 
of  work  to  complete  the  first  two  holes,  the  remaining 
seven  holes  absorbed  only  fifteen  bags  of  cement  and 
required  eighteen  hours'  work.  After  completion  of  the 
foundation  proper  it  was  decided,  as  a  matter  of  safety, 
to  solidify  the  ground  around  the  block.  For  this 
purpose  six  8-ft.  holes  were  drilled  about  18  in. 
from  the  foundation,  and  injected  in  turn  by  a  mixture 
of  one  to  one  cement  and  slimes.  Some  interesting 
phenomena  could  be  noticed.  When  the  pressure  on 
the  first  outside  hole  rose  to  150  lb.  the  gage  indicator 
suddenly  dropped  to  nothing,  and  it  was  found  that  the 
cement  solution  had  broken  through  to  the  surface  about 
ten  yards  from  the  position  of  the  hole. 

One  bearing-block  of  the  line  shaft,  which  was  only  24 
in.  in  the  ground,  became  injected  from  one  of  the  out- 
side holes  12  ft.  away.  In  proof  of  this,  cement  solu- 
tion forced  its  way  6  in.  above  the  surface  through  a 
tiny  crack  in  the  block.  It  took  six  days  to  complete  the 
whole  of  the  process,  and  forty-eight  bags  of  cement 
were  used.  The  total  cost  amounted  to  roughly  £200; 
inclusive  of  the  charges  of  the  Cementation  Syndicate. 
After  allowing  ten  days  for  the  injected  cement  to 
harden,  the  stamps  were  again  dropped,  with  entirely 
satisfactory  results.  The  plant  has  been  in  full  oper- 
ation for  some  time,  and  the  foundation  is  as  firm  as 
can  be  desired. 
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The  Aiiurao   of  Art 

"Naow,  m'son,"  said  Cap'n  Dick,  "jus'  for  to  settle 
h'all  these  h'arguments  baout  this  'ere  h'Engineer 
statue  o'  Missus  Witney,  I  mus"  tell  'ee  tha  story  o'  'ow 
h'it  come  abaout.  In  tha  days  afor*  tha  minin'  professors 
'ail  learned  to  take  'eed  o'  tha  practical  h'edication  o' 
tha  young  chaps  h'as  they  do  now-a-days,  many  a  young 
h'engineer  came  forth  from  college  not  nawin'  a  bal  dag 
from  a  bull  dog.  though  'ee  might  naw  h'all  baout 
ge'hometry  an'  surveyin'.  Missus  Witney's  h'engineer 
wuz  one  o'  they  chaps,  an'  'ee  gaws  to  tha  North  Star  to 
learn  h'all  there  wuz  to  naw  baout  minin'.  The  firs' 
moornin'  'ee  come  daown  on  tha  cage  some  o'  tha  boys 


"You  have  doubtless  heard  the  repeated  charge  that  the 
Government  needs  to  adopt  business  methods  in  order  to 
secure  greater  economy  and  efficiency. 

"I  have  within  twenty-four  hours  received  three  separate 
communications  from  you  bringing  to  my  attention  an 
opportunity  to  examine  and  purchase  Prof.  Grabau's  'Com- 
prehensive Geology.'  Is  it  out  of  place  for  me  to  suggest 
that,  even  with  the  franking-  privilege,  I  would  consider  the 
adoption  by  a  Government  bureau  of  such  shot-gun  methods 
of  publicity  both  uneconomic  and  inefficient?  The  United 
States  Geological  Survey  has  addressograph  mailing  lists 
aggregating  250,000  names,  though  not  for  purposes  similar 
to  your  mailing  lists,  but  I  know  that  a  real  saving  can  be 
effected  between  the  cost  of  one  correct  address  and  of  a 
postage  stamp,  not  to  mention  the  cost  of  the  matter  to  be 
mailed." 

Can  You  Beat  It? 

There  is  no  such  thing  as  luck.  The  first  issue  of  the 
Engineering  and  Mining  Journal-Press  will  be  No.  13  of 
Volume    113   and   will   appear   on    April    1.     The    first 


A    METALLURGIST'S    NIGHTMARE — POOR    EXTRACTION 


were  layin'  for  'ee,  as  tha  shifter  'adn't  got  theer  yet. 
So  they  took  tha  young  chap  back  in  a  fiat  stope  that  'ad 
been  worked  h'out  but  wuz  not  filled.  In  one  o'  they 
chutes  h'under  this  'ere  stope  wuz  'baout  thirty  ton  o' 
wet.  sticky  gob,  an'  'ere  they  give  tha  chap  a  broken- 
'andled  shovel  an'  starts  'ee  to  work  a-muckin'  tha  gob 
back  h'up  h'into  tha  stope.  Wen  tha  shifter  foun'  tha 
poor  chap,  jus'  a'for'  noon,  'ee  looked  'zactly  as  Missus 
Witney  shows  'im.  'Ow  she  h'ever  got  tha  statue  so 
h'accuran-  lie  more  than  I  can  tell  'ee." 

The  Worm  Turns 

vernment  inefficiency  has  had  many  a  rap  in  the 
past,  sometimes  deservedly  and  sometimes  not.  When, 
therefore,  the  Government  official  takes  down  his  ham- 
mer and  starts  knocking  some  one  else  for  the  same 
fault  it  is  only  fair  that  he  should  have  respectful  atten- 
tion. Inefficiency  on  the  part  of  a  certain  publisher 
recently  aroused  the  ire  of  George  Otis  Smith,  Director 
of  the  U.  S.  Geological  Survey,  who  thereupon  wrote: 


editorial  page  will  be  page  513.  To  add  a  further 
felicitous  touch,  we  might  add  that  the  issue  will  be 
run  off  on  the  press  on  Friday  of  each  week. 

A  Voice  From  the  City 

By  Paul  H.  Keating 

Take  me  far  from  locomotives,  take  me  far  from 
plumbers'  bills;  take  away  the  smoky  cities  and  the  doc- 
tor's liver  pills.  Take  away  the  crash  and  fury  of  The 
Street's  exciting  game;  I  can  live  without  the  millions  or 
the  hope  of  gaining  fame.  Take  away  the  labor  troubles 
of  an  agitated  crew,  and  replace  them  with  the  bubbles  of 
a  i  prohibition  brew. 

Take  me  to  a  distant  country  where  the  skies  are  free 
from  smoke,  where  primeval  forests  flourish,  where  no  axe 
has  made  a  stroke;  where  the  night  wind  gently  whispers 
through  the  pine  trees  and  the  brush  and  then  ceases  for 
a  moment,  'till  you  almost  feel  the  hush  and  sense  the 
Greater  Presence.  Feel  the  beauty  of  it  all!  Then  you 
even  doubt  the  story  of  the  Sin  and  Adam's  Fall.  I'd  love 
to  chuck  this  city  life,  and  when  I  square  my  bills,  I  think 
I'll  take  the  kid  and  wife  and  beat  it  for  the  hills. 
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Grading  of  Asbestos 

"Will  I  be  asking  too  much  if  1  request  you  to  answer  tin- 
following  questions  in  your  'Consultation'  page?  1  am 
interested  in  asbestos  mining  and  preparation.  What  is 
the  correct  definition  of  'crude  semi-fiberized,  and  fiber- 
ized  asbestos'?  What  are  the  lengths  of  fibers  of  the  differ- 
ent grades  as  sold  in  America?  Are  these  grades  standard- 
ized? Is  asbestos  fiber  washed  before  being  sold?  What 
are  the  tests,  mechanical  and  otherwise  for  (a)  textile 
asbestos,  (b)  compressed  sheet  fiber,  (c)  cement  stock, 
(d)  paper  stock?  Are  these  mechanical  tests  standardized? 
Is  any  notice  taken  of  analysis  ?  Are  there  any  special 
uses  for  asbestos  with  an  iron  alumina  base  ?  Where  can 
I  obtain  literature  on  the  machinery  used  to  clean  and 
fiberize?"     [Inquiry  from  South  Africa — Editor] 

The  term  "crude  semi-fiberized  and  fiberized  asbestos" 
is  misleading.  Asbestos  as  mined  in  Canada  is  divided 
into  two  distinct  and  separate  groups  "crude  and  fiber," 
and  although  a  few  years  ago  one  of  the  companies 
made  what  it  called  a  semi-fiberized  crude,  a  material 
that  passed  through  a  disintegrator  in  which  the  screens 
had  been  taken  out,  this  grade  of  asbestos  is  only  in 
limited  demand. 

The  length  of  asbestos  fiber  of  different  grades  as  sold 
in  America  varies  with  the  mine  producing  the  crude. 
No  two  mines  produce  exactly  the  same  grades,  although 
they  use  the  same  marks  at  times,  which  is  also  mis- 
leading and  causes  confusion. 

No  general  agreement  regarding  the  classification  of 
asbestos  exists  among  producers  which  specifies  what 
every  grade  of  asbestos  shall  include  and  designate. 
Physical  tests  are  relied  upon  to  a  much  greater  ex- 
tent than  chemical,  because  in  the  use  of  the  mineral 
its  physical  properties  are  the  more  important.  Such 
simple  characteristics  as  length  of  fiber,  color,  and  tensile 
strength  are  of  paramount  importance  and  control  the 
price  for  which  asbestos  can  be  sold.  The  Canadian 
mines  generally  employ  a  screen  test  to  determine  the 
grade  of  an  asbestos  product,  and  use  a  set  of  shaking 
screens  consisting  of  four  separate  trays  about  16  x  26 
x  5  in.  The  No.  1,  or  top  screen,  sizes  to  *-in.  mesh; 
the  No.  2,  or  second  screen  from  the  top,  is  screened 
to  ]-in.  mesh;  No.  3,  the  third  tray,  is  screened  to  Ar-in. 
mesh,  and  No.  4,  the  bottom  tray,  receives  the  product 
falling  through  the  first  three  screens.  A  suitable 
mechanical  device  shakes  the  set  of  screens  300  times 
per  minute  with  a  small  throw  — 1^  in. 

In  the  ordinary  test  one  pound  of  asbestos  fiber  is 
placed  on  the  top  tray  and  the  screen  mechanically 
shaken  for  two  minutes,  during  which  time  the  mineral 
naturally  distributes  itself  on  the  various  screens  ac- 
cording to  size.  At  the  end  of  the  test  the  amount  of 
fiber  remaining  upon  each  screen  is  carefully  weighed, 
and  the  result  is  expressed  in  a  formula  that  always 
contains  four  terms  with  a  hyphen  between  each.  Thus 
the  designation  0-9-5-2  shows  that  no  fiber  remained 
upon  the  top  or  coarsest  screen,  9  oz.  on  No.  2  screen, 
5  oz.  on  No.  3,  and  2  oz.  on  the  bottom  tray.  Of  course 
the  sum  of  the  four  terms  should  add  to  16  oz. 

The  principal  grades  of  asbestos  are  No.  1  Crude, 
No.  2  Crude,  long  spinning  fiber,  medium  spinning  fiber, 
magnesia  and  compressed  sheet  fiber,  shingle  stock. 
paper   stock,   cement   stock,   and  floats,   which   are  the 


grades  used  in  our  markel  quotations,  ('rude  No.  l 
is    asbestos    greater   than    one-hall     inch    in    length.      It 

should   i"'  Bilkj    and   of  sufficient  trengtfa   to 

permit   its   use  for  making  arn,  tape,  cloth, 

carded  fiber,  and  other  asbestos  textiles.  Owing  to  the 
different  characteristics  of  asbestos  produced  by  the 
several  centers  in  Quebec,  a  variation  will  exist  among 
the  grades  ordinarily  sold  in  this  i 

Crude  No.  2  asbestos  is  generally  referred  i. 
mineral  that  has  not  been  milled  and  which  is  less  than 
i  in.  long.  It  must  be  of  good  tensile  strength.  Fre- 
quently it  is  mixed  with  Crude  No.  1  in  the  manufacture 
of  asbestos  textiles.  Color  is  also  a  consideration  in 
determining  the  price  at  which  it  can  be  sold.  Although 
some  companies  produce  what  they  term  a  No.  3  Crude, 
this  classification  is  not  generally  recognized  by  the 
trade  as  standard. 

Long  spinning  fiber  used  in  asbestos  textile  manu- 
facturing tests  anywhere  from  4-7-4-1  down  to  1-9-4-2, 
but  the  standard  tests  may  be  taken  as  4-7-4-1  and 
2-8-4-2. 

Medium  spinning  fibers  are  generally  required  to 
test  0-8-6-2.  and  may  be  mixed  with  the  better  grades 
for  textile  manufacture. 

Magnesia  and.  compressed  sheet  fiber  averages 
0-5-8-3.  These  fibers  are  used  in  the  manufacture  of 
magnesia  pipe  covering  and  compressed  sheet  packing. 
There  are  various  grades  of  shingle  stocks — each  mine 
having  a  different  method  of  determining  what  consti- 
tutes a  shingle  fiber.  The  best-known  material,  however, 
tests  0-li-9i-5.  Some  mines  make  0-3-9-4;  0-2-10-4; 
1-1U-3J,  although  the  standard  shingle  stock  calls  for 
a  test  of  0-11-95-5.  This  material,  as  its  name  applies, 
is  used  in  the  manufacture  of  asbestos  shingles,  cor- 
rugated asbestos  lumber,  and  switchboard  panels,  and  is 
used  in  conjunction  with  portland  cement. 

Paper  stock  tests  are  the  nearest  standardized  tests 
among  the  miners.  They  test  either  0-0-10-6  or 
0-0-11-5.  The  common  designation  for  paper  stock  is 
"X.X."  fiber.  This  material  is  used  for  making  asbestos 
paper  and  millboard  and  is  sometimes  mixed  with  the 
longer  grades  of  shingle  stock. 

Paper  stock  tests  on  the  average  0-0-10-6  and  is  used 
in  making  asbestos  paper  or  mixing  with  shingle  stock. 
Cement  stock,  a  cheap  grade  of  merchantable  asbestos, 
may  test  0-0-5-11  or  0-0-65-95.  It  is  used  in  the  manu- 
facture of  asbestos  boiler  and  roofing  cements  and  for 
making  millboard. 

Floats  or  shorts  are  sold  on  color  and  used  in  the 
manufacture  of  flooring.  The  grade  is  usually  pulpy 
or  sandy  in  nature. 

No  notice  is  taken  of  chemical  analysis.  Iron  in 
asbestos  is  detrimental,  especially  if  for  electrical  pur- 
poses. The  analysis  of  asbestos  depends  on  the  dis- 
trict in  Canada  from  which  the  material  comes,  and 
varies  to  a  considerable  extent.  There  is  no  special  use 
for  asbestos  with  an  iron  alumina  basis;  in  fact,  this  is 
a  detriment  to  the  material. 

Canadian  asbestos  is  not  washed  before  being  bagged 
and  sold,  so  far  as  we  can  ascertain.  In  early  issues 
of  Engineering  and  Mining  Journal-Press  we  shall  pub- 
lish two  articles  with  a  more  extended  description  of 
the  occurrence,  mining,  and  preparation  of  asbestos,  and 
the  marketing  of  the  product. 

We  are  indebted  to  B.  Marcuse,  president  of  the 
Asbestos  Crude  &  Fibre  Corporation,  and  of  the 
Asbestos  Crude  &  Fibre  Mining  Corporation,  Ltd.,  for 
valuable  aid  in  preparing  the  above  statement. 
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Mine  Car  Axle  and  Bearings 

By  H.  A.  Sutliffe 

Writti  '  ittmaj 

The  mine  car  axle  and  bearings  here  described,  which 
are  used  by  the  Northwestern  Improvement  Co.,  of  Cle 
Elum  and  Roslyn,  Wash.,  one  of  the  largest  coal  mine 
operators  in  the  Northwest,  may  possibly  be  found  use- 
ful by  some  metal-mine  operators.  This  axle  and  journal 
has  recently  been  patented  by  Messrs.  Scott  and  Cad- 
well,  master  mechanic  and  assistant,  respectively,  of  the 
company  named.  Its  advantages  are  low  first  cost,  sim- 
plicity of  construction,  and  great  economy  of  lubrication. 
Referring  to  the  sketch,  the  bearings  H  are  bolted  to 
the  plank  floor  or  bed  of  the  car.  These  are  cast  iron, 
babbitted  journal  bearings.  D  is  a  tight  wheel  pressed 
on  to  the  axle  G.  E  is  a  loose  wheel.  B  is  an  oil  cham- 
ber which  is  drilled  into  the  axle;  C  oil  channels  for  sup- 
plying the  lubricating  oil  to  the  loose  wheel,  as  well  as 
to  the  waste  packing  L.  in  the  oil  cellars  /;  A  an  oil  ball 


great  care  is  used  in  packing  the  cellars.  As  a  lubricating 
engineer,  I  have  had  an  opportunity  to  watch  the  suc- 
cessful operation  of  these  cars  for  the  last  eight  months. 


A  .MINE  CAR  AXLE  AND  BBARINGS  FOr,  WHICH  ECONOMY 
OF  LUBRICATION   IS  CLAIMED 


spring  check,  preventing  loss  of  oil  from  chamber  B. 
K  is  a  No.  20  ,-in.  wire-mesh  screen  which  holds  the 
waste  in  the  oil  cellar,  preventing  it  from  being  picked 
up  by  the  revolving  axle,  and  as  the  cellars  are  packed 
tight  with  a  good  grade  of  wool  waste,  thoroughly  satu- 
rated with  oil,  dirt  and  coal  dust  are  prevented  from  get- 
ting into  the  bearings,  thus  reducing  the  wear  to  a 
minimum. 

To  replenish  the  oil  it  is  only  necessary  to  use  a  squirt 
gun  or  an  oil  gun,  pressing  the  ball  check  A  back  and 
shooting  the  chamber  B  full  of  oil,  which  will  then  flow 
through  the  oil  channels  C,  saturating  the  waste  in  the 
cellars  /.  A  good  grade  of  dark  lubricating  car  oil 
of  95  to  100  deg.  Saybolt  viscosity  at  100  deg.  F.  should 
be  used. 

A  car  equipped  with  this  axle  and  bearings  operated 
thirty  days  without  re-oiling,  showing  no  wear.  One  of 
the  claims — and  I  can  bear  out  this  claim — is  that,  owing 
to  the  presence  of  the  wire  screen  between  the  axle  and 
the  waste  packing,  the  waste  never  becomes  glazed,  thus 
losing  its  capillary  attraction,  which  would  occur  if  the 
waste  were  in  direct  contact  with  the  revolving  axle. 
Another  advantage  of  the  wire  screen,  as  mentioned 
before,  is  that  it  prevents  the  revolving  axle  from  picking 
up  the  waste,  which  happens  rather  frequently  unless 


Turning  Down  Commutators 
By  Charles  Labbe 

Written  for  Engineering  and  Mining  Journal 

When  sparking  cannot  be  avoided  at  the  commutator 
of  a  d.c.  machine,  being  caused  by  roughness  and  hard 
service,  it  is  proper  to  turn  the  commutator  down.  The 
best  practical  way  is  on  a  lathe.  Handled  with  due  care, 
the  commutator  is  placed  between  centers.  First,  one 
must  be  certain  that  the  shaft  is  not  sprung  and  that  the 
centers  of  the  shaft  are  true  with  the  journals.  Also 
it  must  be  ascertained  that  the  nut  holding  the  com- 
mutator bars  is  as  tight  as  it  must  be  in  operation. 
Often  motors  will  wear  shafts  on  one  side,  due  to  vibra- 
tion or  to  the  armature  being  out  of  balance. 

When  the  journal  part  is  not  true  with  the  centers, 
before  starting  on  the  commutator,  either  the  shaft 
must  be  turned  down  just  enough  to  true  it  up  or  the 
shaft  centers  must  be  bored  true  by  holding  the  arma- 
ture shaft  in  clutch  and  steady-rest.  This  is  left  to 
the  judgment  of  the  experienced  machinist  doing  the 
work,  because,  if  the  shaft  is  turned  down,  new  bearings 
will  have  to  be  made,  or  if  the  shaft  centers  are  cor- 
rected to  suit  the  journals  the  whole  armature  may  be 
thrown  out  of  balance. 

For  turning  down  commutators  the  best  kind  of  tool 
I  have  used  is  the  one  shown  in  the  illustration.  It  is 
made  of  regular  tool  steel,  nearly  like  a  straight  thread- 
ing tool,  the  cutting  end  slightly  rounded  and  beveled 
sidewise  and  endwise  to  an  angle  of  about  30  deg., 
the  highest  part  being  toward  the  toolpost.  This  tool 
absolutely  obviates  digging  into  the  commutator  and 
will  not  chatter.  It  is  set  at  the  same  height  as  the 
lathe's  center  or  a  trifle  lower. 

The  smallest  cut  possible  must  be  taken  off,  as  prob- 
ably a  second  light  cut  will  be  necessary  to  get  the  com- 


MACHINE   TOOL  FOR  TURNING    DOWN  COMMUTATORS 

mutator  straight  and  smooth.  To  obtain  a  good  polish 
while  cutting,  it  is  advisable  to  use  some  light  oil  such 
as  thinned  linseed  oil,  corn,  or  coal  oil.  This  will 
prevent  the  adhesion  of  shavings  to  the  tool,  which  often 
causes  little  circular  grooves  that  are  hard  to  polish. 
To  obtain  the  proper  finish,  sand  or  glass  paper  is  used, 
but  not  emery  paper  or  cloth. 
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Types  of  Hoists 

Written  for  Engineering  and  Mining  Journal 

Continuity  of  service,  availability,  and  economy  in 
operation  control  the  selection  of  the  power  agent   Eor 

hoists.  Steam  is  p  refer  red  by  many  engineers,  although 
it  is  not  economical  under  average  conditions.  It  has  the 
important  advantage  of  being  self-contained  with  re- 
spect to  the  source  of  power.  Electrical  hoisting  ap- 
paratus has  been  developed  to  a  point  where  it  can  be 
safely  controlled  and  economically  applied.  Electricity 
is  one  of  the  most  convenient  power  agents  for  hoisting 
and  lends  itself  to  the  control  of  power-station  operation. 
When  compressed  air  is  cheaply  produced,  it  is  as  satis- 
factory as  steam  and  can  be  applied  in  a  similar  man- 
ner. Gasoline  hoists  are  used  for  initial  operations  in 
prospecting  and  development.  Water  power  has  been 
used  and  presents  no  insurmountable  mechanical  diffi- 
culties. 

Steam-  or  compressed-air  driven  hoists  are  of  two 
types,  the  direct-connected,  in  which  the  drums  are 
mounted  upon  the  crankshaft,  either  keyed  or  by  fric- 
tion clutches,  and  the  gear-driven  hoist,  in  which  one 
gear  reduction  is  used  between  engine  and  drum  shaft. 
Simple,  cross-compoundt  or  tandem-compound  steam 
engines  are  used,  and  invariably  one  or  more  pairs  of 
engines. 

The  electrically  driven  hoist  also  may  be  classified 
into  two  broad  types,  the  direct-current  motor-driven 
hoist  with  one  or  two  motors  mounted  upon  the  drum 
shaft  and  the  gear-driven  motor,  in  which  one  or  two 
sets  of  gears  are  interposed  between  the  motor  and  the 
drum  shaft.  The  second  type  admits  of  the  use  of  the 
alternating-current  motor. 

Gasoline  hoists  are  invariably  gear-driven,  and  in  the 
types  ordinarily  seen  a  single  cylinder  gasoline  engine 
with  heavy  flywheels  operates  the  drum  shaft  through 
a  single  reduction  gear.  The  drum  is  thrown  into  ac- 
tion by  a  friction  clutch.  In  a  few  instances  multi- 
cylinder  gasoline  engines  with  gear  changes  have  been 
used. 

Hoisting  drums  fall  into  several  classes.  The  most 
frequently  used  is  cylindrical.  In  the  simplest  type  a 
single  drum  is  keyed  to  the  shaft.  For  two-compartment 
hoisting  in  balance  a  single,  long  drum,  keyed  to  the 
shaft,  is  used  in  common  by  the  two  ropes.  A  more 
elastic  and  more  common  arrangement  is  two  drums 
revolving  upon  a  common  shaft  and  thrown  into  or  out 
of  action  by  friction  clutches.  Either  drum  can  be 
used  independently  of  the  other,  or  both  may  be  used 
simultaneously.  In  place  of  the  cylindrical  drums,  flat- 
rope  reels,  cylindro-conical  drums,  or  conical  drums  have 
been  used.  All  have  the  advantage  of  reducing  the 
starting  moments. 

Accessory  equipment  of  hoists  are:  post  or  band 
brakes,  position  indicators,  control  apparatus,  and  over- 
speed  and  overwinding  safety  stops. 

For  supplementary  hoisting  in  winzes,  raises,  and 
underground  shafts,  small  induction-motor  hoists  and 
small  compressed-air-driven  hoists  of  the  reciprocating- 
engine-driven  type,  as  wTell  as  stretcher-bar  compressed- 
air  hoists,  are  much  used.  The  stretcher-bar  hoist  is 
driven  by  a  compressed-air  engine  of  2  to  6  hp.  The 
drum  diameter  ranges  from  5  to  94  in.  and  the  length 
from  5  to  17  in.,  with  a  rope  capacity  from  300  to 
1,000  ft.  of  i  to  il-in.  wire  rope.  The  hoisting  capacity 
is  from  500  to  2,000  lb.,  hoisting  speed  60  to  100  ft.  per 


minute,  and  the  weight  ..i  lb,,  hoist  from  200  to  800  lb. 
For  handling  scrapers,  pulling  ears,  and  auxiliary  hoist- 
ing service  they  are  indispensable. 


A  Novel  Cupelling  Furnace 
By  Charles  Flury 

Written  for  Engineering  <md  Mining  ./• 

A  furnace  used  by  Koreans  for  refining  gold  and 
is  described  here,  not  only  because  it  is  a  curiosity,  but 
because  I  have  found  it  useful  where  modern  equipment 
for  cupellation  was  lacking.     Having  used  this  fui 
several  times,  I  am  in  a  position  to  speak  of  its  efficiency 
in  making  practically  pure  gold-silver  bullion. 

The  furnace  may  easily  be  constructed  in  half  an  hour 
in  the  following  way : 

The  bottom  of  a  large  frying  pan  is  covered  with  wood 
ash  or  cement,  which  is  piled  high  at  the  circumference, 
the  pan  thus  being  lined  with  an  ample  layer  of  bone 
ash.  This  cupelling  bed  is  then  pressed  down,  the  bone 
ash  thus  being  shaped  as  in  a  mold.  A  few  pieces  of 
brick  placed  around  the  edge  of  the  pan  make  a  sup- 
port for  a  number  of  iron  bars,  which  form  a  grate. 
Before  these  bars  are  set  in  position,  the  cupelling  bed 
is  charged  with  the  lead  buttons  obtained  from  the 
fusion  of  the  precipitates.  The  bars  are  then  spaced 
about  a  half-inch  apart,  resting  on  the  brick  supports. 

A  fire  is  then  built  of  coarse  pieces  of  charcoal  directly 
on  the  bars.  Note  here  that  the  essential  feature  of 
this  furnace  is  in  the  fact  that  the  fire  is  just  above  the 
cupellation  charge.  At  the  start,  the  charcoal  is  tightly- 
piled,  thus  keeping  the  heat  in,  which  helps  accelerate 
the  melting.  Once  the  charge  is  liquefied,  some  pieces  of 
the  coal  are  removed  with  tongs  so  as  to  create  channels 
for  air  to  oxidize  the  base  metals.  On  account  of  the 
fumes  from  the  lead  and  zinc,  it  is  best  that  this  be  done 
outdoors. 

During  cupellation,  the  bullion  may  be  skimmed  easily 
with  an  iron  rod  or  a  piece  of  green  wood,  which  is  intro- 
duced beneath  the  fire  grate,  so  that  small  particles  of 
ashes  may  be  removed  from  the  bullion  surface.  Once 
the  cupellation  is  ended,  the  fire  and  grate  are  removed 
to  get  access  to  the  cupel-cake,  which  is  now  ready  to 
be  melted  into  bars. 


CUPELLIXG  FURNACE  USED  IN"  KOREA 

For  cupelling  on  a  large  scale,  the  "frying-pan  fur- 
nace" becomes  too  small.  In  such  operations  the  furnace 
may  be  built  on  a  stone  platform,  with  a  square  of  bricks 
forming  the  cupel  bed.  The  side  of  the  square  will 
adjust  itself  to  the  size  of  the  batch  to  be  cupelled.  The 
inside  of  the  square  is  filled  with  cement  and  bone  ash, 
as  already  described,  and  the  bullion  is  charged  on  the 
grate.  The  cupellation  is  done  exactly  as  in  the  oper- 
ation of  the  "frying-pan"  furnace. 
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The  Petroleum  Industry 


Continuance  of  Oklahoma  Oil  Tax  Sougnt 
Washington  Correspondence 

In  asking  that  Oklahoma  be  allowed  to  continue  its 
-  production  tax  on  oil  produced  on  Indian  lands, 
Senator  Harreld.  of  that  state,  made  the  following 
ment  on  the  Boor  of  the  Senate: 

"The  State  of  Oklahoma  levies  a  tax  known  as  a  gross- 
production  tax  of  3  per  cent  on,  all  oil  produced  in  the 
state.  In  lieu  of  all  other  forms  of  taxation  that  3  per 
cent  tax  is  levied  by  the  state,  and  paid. 

"They  have  been  collecting  that  tax  from  the  lessees 
stricted  Indian  lands  until  recently,  when  the  Supreme 
Court  of  the  United  States  held,  in  the  Gillespie  case,  that 
that  could  not  be  done  under  the  terms  of  the  leases  as 
they  have  been  heretofore  executed.  The  court  held  that 
the  lessee  of  restricted  Indian  land  was  the  agent  of  the 
Indian,  and  therefore  that   he  could   not  be  taxed. 

"The  result  of  that  is  this  in  a  nutshell:  If  I  have  a 
lease  on  a  tract  of  land,  we  will  say  of  100  acres,  from 
>ome  man  who  is  not  restricted,  and  somebody  has  a  100-acre 
tract  immediately  adjoining  it,  which  is  restricted  land,  I 
have  to  pay  the  gross  production  tax  of  3  per  cent  on  my 
production,  but  the  man  who  has  the  Indian  lease  adjoin- 
ing me  does  not  have  to  pay  the  3  per  cent  tax.  It  seems 
to  me  that  that  is  manifestly  unfair.  This  amendment  does 
not  propose  to  make  any  levy  upon  the  restricted  Indian 
at  all;  it  is  upon  the  production  of  a  man  who  has  a  lease 
upon  the  restricted  land. 

"When  the  Gillespie  case  was  decided,  the  Governor  of 
the  state  took  up  the  matter  with  me,  and  I  called  a  meet- 
ing of  the  Congressional  delegation  from  my  state,  which 
my  colleague  [Mr.  Owen]  attended,  and  we  agreed  that 
we  would  attempt  to  get  this  amendment  on  the  Indian 
appropriation  bill,  so  that  the  state  may  be  able  to  collect 
this  3  per  cent  gross-production  tax  from  the  man  who 
takes  oil  off  the  restricted  land  on  leases  that  are  made 
hereafter.  I  repeat,  it  does  not  affect  the  interests  of  the 
restricted  Indian  at  all;  it  affects  only  the  production  which 
a  man  gets  from  a  restricted  Indian  lease. 

"It  is  a  matter  of  immediate  importance  to  the  state.  If 
we  had  to  wait  to  procure  legislation  on  this  subject,  it 
would  defeat  the  purposes  for  which  we  are  striving,  because 
many  people  who  are  now  producing  oil  on  these  restricted 
lands  would  escape  taxation  during  all  of  that  time  and 
during  all  of  this  year. 

"I  ask  that  this  provision  be  incorporated  in  the  pending 
measure,  because  it  is  a  matter  which  needs  immediate 
attention,  and  it  should  be  remedied  at  once,  so  that  the 
taxation  of  the  state  may  be  just  and  equitable." 


Need  of  Mazout  in  Rumania 
Special  Correspondent!-; 

On  account  of  the  reduced  production  of  crude  oil  in 
Rumania  the  refineries  are  no  longer  able  to  supply  the 
demand  for  mazout  (residues).  The  Rumanian  rail- 
roads are  burning  800  metric  tons  of  petroleum  daily, 
and  with  the  new  engines  already  received,  or  to  be  re- 
ceived soon,  it  is  expected  that  900  to  1,000  tons  will  be 
necessary. 

If  the  result  of  the  December  operation  be  considered, 
of  the  17,500  tons  of  residues  disposable  at  the  refineries, 
12,500  tons  was  used  by  the  railroads,  1,200  by  the  water 
works  of  Bucharest,  and  750  by  the  government  plants. 
For  private  industries  only  930  tons  was  available.    This 


supply  is  inadequate,  and  it  is  not  surprising  that  part 
of  the  factories  are  shut  down,  as  are  also  the  paper 
mills,  on  account  of  fuel  shortage. 

There  are  no  indications  that  this  situation  can  soon 
be  relieved.  Indeed,  before  the  war,  between  100,000 
and  120,000  meters  were  drilled  in  the  oil  fields,  and  for 
the  last  three  years  only  8,000,  10,000,  and  15,000  meters 
respectively  were  drilled. 

The  present  production  of  about  100,000  metric  tons 
monthly  is  due  to  the  unusually  large  number  of  flowing 
wells  with  big  productions. 


Oil-Well  Drilling  Active  in  Texas 
Special  Correspondence 

The  production  of  the  Mexia  field,  in  Texas,  is  holding 
up  steadily,  and  many  new  wells  are  being  brought  in. 
The  average  initial  production  of  31  wells  recently  was 
about  2,100  bbl.,  and  the  largest  well  of  the  group,  8,000 
bbl.  During  February,  110  wells  were  completed,  of 
which  82  were  producers  and  28  were  dry  holes.  The 
initial  production  of  the  wells  averages  2.120  bbl. 

Development  work  throughout  Texas  is  on  the  in- 
crease. The  great  success  of  the  Mexia  field  has  stimu- 
lated wildcat  drilling  operations  for  hundreds  of  miles 
along  the  lower  side  of  the  Balcones  fault.  A  new  de- 
velopment campaign  has  also  been  started  in  central  west 
Texas.  The  chief  interest  is  centered  in  the  north  cen- 
tral part  of  Stephens  County,  where  three  flowing 
wells  were  completed  recently  in  the  Eliasville  district. 
Drilling  is  also  increasing  in  Desdemona  and  Ranger. 
In  the  Panhandle,  one  pumping  well  has  been  com- 
pleted by  the  Gulf  Producing  Co.  in  Carson  County,  and 
large  tracts  have  been  leased  in  this  and  adjoining 
counties  by  several  of  the  largest  oil  companies  operat- 
ing in  the  state.  The  discovery  of  natural  gas  in  con- 
siderable quantity  at  a  depth  of  130  ft.  in  drilling  near 
McAUen,  Hidalgo  County,  has  started  a  deep  drilling 
campaign  there. 

Recent  drilling  in  Young  County  indicates  the  exist- 
ence of  a  deep  lime  oil-bearing  stratum  of  great  extent. 
The  Konova  Oil  Co.  recently  completed  its  No.  1  Stovall 
well  at  3,600  ft.  in  this  lime,  making  300  bbl.  of  oil.  This 
well  is  four  miles  southwest  of  South  Bend,  and  is  ten 
miles  from  the  Cosden  Oil  Co.'s  No.  1  Parsons  well.  It  is 
believed  that  hundreds  of  old  wells  in  this  section,  now 
producing  from  shallow  sands,  will  be  deepened. 


Bureau  Making  Oil-Shale  Studies 
A  new  oil-shale  investigation,  to  be  conducted  at  the 
Intermountain  Experiment  Station  of  the  U.  S.  Bureau 
of  Mines  at  Salt  Lake  City,  in  co-operation  with  the 
University  of  Utah,  has  as  its  object  the  development  of 
melting-point  apparatus  for  oil-shale  products.  It  is  the 
purpose  of  the  Bureau  to  develop  an  accurate  method 
for  determining  the  settling  point  of  shale  oils  and  their 
products.  The  investigation  will  be  made  by  L.  C.  Kar- 
rick,  assistant  oil-shale  technologist,  with  the  assistance 
of  F.  W.  Parry,  fellow  of  the  University  of  Utah. 
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Technical  Papers 


Tennessee  Mineral  Resources  —  The 
Geological  Survey  of  Tennessee  has 
recently  issued  Bulletin  L'll,  "Mineral 
Resources  Of  the  Waynesboro  Quad- 
rangle, Tennessee."  The  Waynesboro 
quadrangle  embraces  074  square  miles 
in  south-central  Tennessee.  Brown  iron 
ore  is  the  chief  mineral  product  mined, 
and  a  number  of  limestone  and  flint 
quarries  are  included  in  the  area. 
Copies  may  be  obtained  from  the  State 
Geological  Survey,  Nashville,  Tenn. 

Gold  Mining  and  Milling — Many  in- 
teresting papers  relating  to  the  gold- 
mining  industry  were  presented  at  the 
recent  meeting  of  the  Canadian  Insti- 
tute of  Mining  and  Metallurgy  at  Ot- 
tawa. These  may  be  obtained  for  25c. 
each  from  the  offices  of  the  Institute, 
503  Drummond  Building,  Montreal. 
They  include:  "Mining  and  Milling 
Methods  at  the  Hollinger  Mine,"  twenty- 
nine  pages,  giving  many  details  of  oper- 
ation but  in  general  neglecting  to  give 
the  names  of  the  machines  used;  "Min- 
ing Operations  at  the  Mclntyre  Porcu- 
pine Mines,  Ltd.,"  twenty-eight  pages, 
with  the  additional  feature  just  noted 
as  missing  in  the  previous  paper;  a  thir- 
teen-page paper  by  Andre  Dorfman  de- 
scribing the  efforts  to  find  a  method  of 
treating  the  carbonaceous  ores  in  the 
Mclntyre  mine;  "Ontario  Gold  Deposits, 
Their  Character,  Distribution,  and  Pro- 
ductiveness," sixteen  pages,  which 
should  prove  especially  valuable  to  pros- 
pectors in  giving  them  an  idea  of  the 
kind  of  formations  in  which  gold  is 
found  in  Ontario;  "Gold-Dredging  Pos- 
sibilities in  the  Barkerville  Area,  British 
Columbia,"  seventeen  pages;  "The  Prob- 
abilities of  a  Stable  Gold  Production 
From  Noi'thern  Manitoba,"  six  pages; 
and  "The  Economic  Relations  of  Cana- 
dian Gold   Production,"   six  pages. 

Potash — The  latest  monograph  of  the 
Imperial  Institute  is  devoted  to  potash. 
Like  the  others  in  this  series  it  covers 
the  occurrences  and  commercial  utiliza- 
tion of  the  mineral  under  discussion, 
with  particular  reference  to  the  British 
Empire.  The  chapters  discuss  "Deposits 
of  Soluble  Potash  Minerals";  "Salt 
Lakes  and  Pans";  "Potassium  Nitrate 
Deposits  of  Mineral  Origin"  and  "Po- 
tassium Nitrate  of  Organic  Ori- 
gin"; "Sea  Water  as  a  Source  of  Pot- 
ash"; "Insoluble  Potash  Minerals"; 
"Flue  Gases  as  Sources  of  Potash"; 
"Vegetable  Sources  of  Potash";  "Res- 
idues From  Beet-Sugar  Manufacture"; 
"Animal  Sources  of  Potash";  and  refer- 
ences to  literature  on  potash.  The  book, 
which  is  of  122  pages,  may  be  obtained 
for  6s.  from  John  Murray,  50A  Albe- 
marle St.,  London,  W.  1. 

Winnipegosis,  Manitoba — The  Cana- 
dian Geological  Survey,  Ottawa,  has  is- 
sued Memoir  128,  forty-two  pages,  on 
the  Pleistocene  and  Recent  deposits  of 
the  Winnipegosis  and  Upper  White- 
mouth  River  areas  of  Manitoba.  Ob- 
tainable on  request. 


Mineralogy  ol  Black  Sand  The  U,  S 
National  Museum,  Washington,  D.  C 
has  published  a  separate  of  a  thirty- 
three  page  paper  by  E.  V,  Shannon  en- 
titled  "Mineralogy  of  Some  Black  Sands 
From  Idaho,  With  a  Description  of  the 
Methods  Used  for  Their  Study." 

\<»  Mexican  Mines— J.  R.  Finlay, 
with  a  corps  of  engineers  and  an  ac- 
countant, has  spent  five  months  working 
in  the  field  and  investigating  the  books 
of  the  various  coal-  and  metal-mining 
companies  of  New  Mexico.  An  exhaust- 
ive survey  and  appraisal  of  the  mines 
of  the  state  was  thus  made,  and  his 
report  has  just  been  published.  Every 
mine  and  many  prospects  are  given  in- 
dividual attention,  and  much  of  the  mat- 
ter is  of  general  interest.  The  report 
is  issued  as  a  cloth-bound  book  of  154 
pages,  and  may  be  obtained  from  the 
State  Tax  Commission  of  New  Mexico, 
Santa  Fe,  price  not  stated. 

Economic  Geology  —  The  January- 
February  issue  of  Economic  Geology 
(41  N.  Queen  St.,  Lancaster,  Pa.;  price, 
65c.)  contains  articles  on  the  "Para- 
genesis  of  the  Martite  Ore  Bodies  and 
Magnetites  of  the  Mesabi  Range"; 
"Structural  Factors  in  the  Accumula- 
tion of  Oil  in  Southwestern  Oklahoma"; 
and  George  Otis  Smith's  recent  address 
presented  at  the  Amherst  meeting  on 
"Plain  Geology."  The  estimation  of 
petroleum  reserves  receives  extended 
editorial  treatment,  and  there  are  com- 
prehensive reviews  of  Leith's  new  book, 
"Economic  Aspects  of  Geology,"  and  of 
"The  Tin  Resources  of  the  British  Em- 
pire," by  N.  M.  Penzer. 

Tin — Compressed  Air  Magazine  for 
February  (11  Broadway,  New  York; 
price,  35c.)  contains  a  six-page  article, 
including  many  illustrations,  which  cov- 
ers briefly  the  mining,  smelting,  and 
marketing  of  tin. 


Book  Reviews 


Magnetic    Concentration    of    Iron    Ore. 
By  Edward  W.  Davis.     Paper;  6  x 
9;   pp.   138;   illustrated.     Published 
as    Bulletin    No.    9,    University    of 
Minnesota,     Minnesota     School     of 
Mines  Experiment  Station,  Minne- 
apolis. 
The   author   remarks    in   his   preface 
that   from    a   scientific    point    of   view, 
much  has  been  omitted  from  this  bulle- 
tin, and  the  attempt  has  been  made  to 
describe  simply  and  directly  the  funda- 
mental principles  of  iron-ore  concentra- 
tion, the  physical  laws  of  magnetic  at- 
traction, and  the  manner  in  which  the 
magnet  may  be  utilized  in  the  concen- 
tration of  iron  ores.    Which,  we  take  it, 
is  the  purpose  of  the  book.     Many  pub- 
lications   of    this    nature    fly    off    at    a 
tangent,  as  it  were,  and  cover  a  mass  of 
detail  that  is  unessential  to  the  subject 
in  hand.     Professor  Davis  is  recognized 
as  an  authority,  and  his  careful  studies 
in  the  field   of  magnetic   concentration 
are  well  known.     He  has  added  a  valu- 
able treatise  to  the  discussion  and  study 
of  the  subject.  D.  E.  A.  C. 


Recent  Patents 


Mercurj  Extraction— No.  1,402,741. 
M.  K.  Codding,  San  Francisco.  A  com- 
position for  the  extraction  of  mercury 
from  sulphide  ores,  comprising  an 
aqueous  solution  of  Chile  saltpctc  i  con 
taining  a  small  amount  of  sodium 
carbonate  and  potassium  carbonate. 
Patent  No.  1,402,742  covers  the  process 
and  method  of  using  the  reagent  men- 
tioned. 

Concentration  No.  1,402,740.  M.  K. 
Codding,  San  Francisco.  Before  con- 
centrating by  gravity  methods,  the  ore 
is  violently  agitated,  in  a  finely  pow- 
dered state,  with  a  solution  containing 
a  neutral  electrolyte  and  an  alkaline 
electrolyte,  for  a  time  sufficient  to 
effect  physical  changes  in  the  granules. 
This  is  a  process  which  has  caused 
considerable  discussion  owing  to  the 
extreme  claims  of  the  inventor.  A  test- 
ing laboratory  is  maintained  in  Denver, 
and  it  is  understood  that  steps  are  now- 
being  taken  to  test  out  the  process  on 
a  commercial  scale. 

Hydrometallurgy  of  Zinc — No.  1,399,- 
020.  F.  E.  Lee,  A.  L.  McCallum,  and 
S.  G.  Blaylock,  Trail,  B.  C,  assignors 
to  the  Consolidated  Mining  &  Smelting 
Co.  of  Canada,  Ltd.,  Montreal.  A  proc- 
ess   of    treating    zinc-bearing    material 
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which  consists  in  oxidizing  the  zinc 
compounds,  extracting  the  soluble  zinc, 
and  then  heating  the  residue  in  a  sul- 
phating  atmosphere  to  convert  the 
remaining  zinc  into  soluble  compounds. 

Sulphur  Extraction  —  No.  1,406,905. 
A.  K.  Sedgwick,  Chicago.  Sulphur  ore 
and  oil  are  introduced  into  a  bath  of 
sulphur,  when,  after  mixing,  the  solid 
particles  will  be  carried  to  the  top  of 
the  bath. 

Hydraulic  Classifier  —  No.  1,406,177. 
L.  H.  Falley,  Kansas  City,  Mo.  A  mul- 
tiple-unit separating  and  classifying 
apparatus  fitted  with  baffles  to  maintain 
the  desired  current  flow. 

Hydrometallurgy  —  No.  1,403,463. 
John  Allingham,  Los  Angeles.  Ores 
containing  gold,  silver,  zinc,  lead,  and 
copper  are  crushed  and  mixed  with  a 
solution  of  sodium  chloride  and  sodium 
sulphate  and  subjected  to  electrolytic 
action.  The  chlorine  and  sulphuric  acid 
formed  thereby  attack  the  ore,  forming 
chlorides  and  sulphates  which  dissolve 
in  the  solution.  This  is  subsequently 
treated  to  recover  the  metals. 
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Government    and    Industry    Co- 
operate in  Standardization 

.       ;     Hoo\  er, 
. ■  y  of  Com."  American 

Engineering  Standards  Committee  has 
\.  A.  Stevenson,  the  retir- 
tirman  of  the  committee,  as  a 
special  representative  to  work  with  tho 
Department  of  Commerce  in  the  co- 
operation between  the  department's 
Division  of  Simplified  Practice  and  the 
American  Engineering  Standards  Com- 
mittee. 

The  Division  of  Simplified  Practice 
is  a  co-ordinating  unit  of  the  Depart- 
ment of  Commerce  assisting  in  those 
reductions  of  excessive  variety  and 
other  simplifications  which  many  indus- 
tries are  undertaking  to  decrease  the 
E  production  and  distribution  of 
manufactured  articles.  The  work  of 
the  division  was  organized  in  the  latter 
[.art  of  1921  and  is  now  under  way. 

The  American  Engineering  Standards 
Committee,  which  serves  as  a  national 
clearing  house  for  a  broad  field  of 
engineering  and  industrial  standardiza- 
tion, has  offered  Secretary  Hoover  the 
use  of  its  machinery  in  carrying  out 
the  detailed  work  on  technical  projects 
initiated  in  the  simplification  program 
of  the  Department  of  Commerce. 

Mr.  Stevenson,  who  is  a  past  presi- 
dent of  the  American  Society  for  Test- 
ing Materials  and  has  had  a  most  ex- 
tensive experience  in  standardization 
work,  is  vice  president  of  the  Standard 
Steel  Works  Co. 


Itah  Chapter,  A.  M.  C,  Elects 
Officers 

The  Utah  Chapter  of  the  American 
Mining  Congress  at  the  annual  meeting 
March  12  elected  officers  as  follows: 
Fred  Cowans,  governor;  .1.  William 
Knight,  first  vice-governor;  V.  S.  Rood, 
second  vice-governor;  D.  D.  Muir,  Jr., 
third  vice-governor;  and  A.  G.  Mack- 
enzie, secretary  and  treasurer.  An- 
nouncement was  made  that  G.  W.  Lam- 
bourne,  of  the  executive  committee  of 
the  local  chapter,  had  been  appointed 
by  the  national  organization  as  vice- 
president  for  Utah  of  the  American 
Mining  Congress.  The  executive  com- 
mittee here  consists  of  G.  W.  Lam- 
bourne,  L.  S.  Cates,  Fred  Cowans,  Imer 
Pett,  and  E.  G.  Raddatz.  Additional 
directors  were  elected  as  follows:  L.  S. 
Cates,  Moroni  Heiner,  J.  William 
Knight,  J.  C.  McChrystal,  Imer  Pett, 
Solon  Spiro,  D.  D.  Muir,  Jr.,  O.  J.  Salis- 
bury. Directors  still  in  office  are:  J.  M. 
Bidwell,  M.  R.  Evans,  H.  M.  Hartmann, 
C.  E.  Loose,  F.  J.  Westcott,  J.  B.  White- 
hill,  Ernest  Bamberger,  Fred  Cowans, 
R.  C.  Gemmell,  G.  W.  Lambourne,  Dun- 
can MacVichie,  E.  J.  Raddatz,  anil  V.  S. 
Rood. 


K.  A.  E.  S.    Reports    Increasing 
Interest  in  Activities 

Steady  advancement  of  engineering 
ideals  lure  anil  abroad  and  a  growing 
sense  of  the  need  and  importance  of 
professional  unity  were  outstanding 
of  the  meeting  in  Chicago  on 
March  10  of  the  executive  board  of  the 
American  Engineering  Council  of  the 
Federated  American  Engineering  Socie- 
I 'resident  Mortimer  E.  Cooley 
stated  that  in  every  city  visited  by  him, 
in  a  recent  trip  through  the  South  and 
Southwest,  he  found  engineers  zealous 
to  aid  in  expanding  the  influence  of 
the  Federation.  The  report  of  the  ex- 
ecutive secretary,  L.  W.  Wallace,  pre- 
sented highly  encouraging  evidence  of 
the  favor  with  which  the  idea  of  engi- 
neering federation  is  being  received  in 
this  and  other  countries. 

One  of  the  liveliest  discussions  of  the 
meeting  of  the  executive  board  arose 
from  a  resolution  presented  by  Philip 
N.  Moore,  of  St.  Louis,  "that  the  presi- 
dent of  the  F.  A.  E.  S.  be  authorized  to 
offer  the  Secretary  of  War  the  service 
of  a  committee  of  disinterested,  dis- 
tinguished, and  skillful  engineers,  to 
be  selected  by  a  committee  of  its  exec- 
utive board,  for  the  purpose  of  making 
a  thorough  investigation  of  the  geologi- 
cal, engineering,  and  manufacturing 
possibilities  of  the  Muscle  Shoals  Power 
Project;  this  committee  to  serve  with- 
out compensation,  save  for  necessary 
expense."  The  resolution  was  voted 
down. 

The  Great  Lakes-St.  Lawrence  Water- 
way project  came  before  the  board, 
which  decided  that  at  present  it  was 
undesirable  to  take  any  action.  This 
matter  has  been  under  consideration  by 
the  Public  Affairs  Committee  of  the 
council  for  a  considerable  period,  and 
the  board's  decision  was  reached  after 
opportunity  had  been  provided  for  a 
careful  study  of  the  report  of  the 
International  Joint  Commission. 

The  proposal  to  urge  the  elimination 
from  the  Fordney  Bill  of  the  tax  on 
foreign  books  in  English  met  with  a 
divided  report  from  the  Committee 
on  Public  Affairs.  Prof.  Arthur  M. 
Greene,  of  Rensselaer  Polytechnic  In- 
stitute, asserted  that  engineers  should 
take  a  broad  view  of  public  questions 
and  consider  other  interests  fairly. 
The  resolution  was  tabled. 

The  board  adopted  appropriate  reso- 
lutions, presented  by  Colonel  A.  S. 
Dwight,  of  New  York,  on  the  death  of 
Prof.  J.  \V.  Richards,  of  Lehigh  Uni- 
versity, and  Colonel  F.  A.  Snyder.  A 
resolution  dealing  with  a  national  auxil- 
iary language  was  tabled.  President 
Cooley's  report  chronicled  gratifying 
progress  and  an  encouraging  outlook. 
The  treasurer's  report  showed  an  im- 
proved financial  situation. 


Mining  Department   of  Lehigh 

University  Offers  Unique 

Summer  Auto  Tour 

The  Department  of  Mining  Engineer- 
ing of  Lehigh  University  is  arranging 
a  summer  automobile  tour  for  the 
students  in  the  mining  engineering 
course.  The  party  will  leave  Bethlehem 
early  in  July  on  a  3,000-mile  circuit, 
which  will  include  the  principal  mining 
districts  of  northeastern  United  States 
and  Ontario,  Canada. 

The  object  of  the  tour  is  to  afford 
an  opportunity  for  the  students  in  min- 
ing to  broaden  their  conception  of  the 
industry  which  they  expect  to  follow 
in  the  future.  Actual  contact  will  be 
had  with  the  mining  and  preparation 
of  the  ores  in  all  the  more  important 
districts  in  the  territory  covered.  Con- 
siderable attention  will  be  paid  to  the 
geological  features  along  the  route,  as 
well  as  to  the  quarrying  and  mining 
of  non-metallic  minerals. 

Arrangements  are  now  being  made 
with  prominent  mining  companies  and 
individuals  with  a  view  to  securing 
their  co-operation  in  enabling  the  stu- 
dents to  see  the  interesting  features  of 
each   district   visited. 

The  unique  feature  of  the  tour  is  that 
the  party  will  travel  in  automobiles, 
five  men  to  a  car,  and  will  carry  full 
equipment  for  camping  and  the  prepa- 
ration of  meals,  making  the  students 
and  instructors  independent  of  hotel 
and  garage  housing. 

The  students  will  leave  Bethlehem 
the  early  part  of  July  and  follow  a 
route  covering  approximately  3,000 
miles,  the  entire  trip  lasting  about  five 
weeks. 

The  route  followed  will  include  the 
following  points  of  interest: 

Cornwall  Ore  Banks — Iron  ore  min- 
ing by  both  open-pit  and  underground 
methods;  hoisting  and  crushing,  and 
study  of  geology  of  the  ore  deposit. 

Bituminous  coal  mining  of  western 
Pennsylvania. 

Oil  and  gas  wells  through  western 
Pennsylvania,  eastern  Ohio,  Indiana, 
and  Illinois. 

Clay  working  industry  in  Ohio. 

Limestone  quarrying  and  fabrication 
Bloomington,  Ind. 

Southern  Illinois  bituminous  coal 
mining. 

Long-wall  mining  of  bituminous  coal 
in  northern  Illinois. 

Lead  and  zinc  mining  and  milling  at 
Galena,  111.,   and  at  Platteville,   Wis. 

Iron  mining  on  the  Gogebic  and  Mar- 
quette ranges  in  Michigan.  The  ore- 
loading  docks  at  Marquette,  Mich.,  will 
also  be  visited. 

Copper  mining  and  milling  in  the 
Lake   Superior  copper  district. 

Michigan  School  of  Mines. 

Nickel  district  of  Sudbury.  Ont. 

Silver  mining  at  Cobalt,  Ont. 

Salt  mining  in  New  York  State. 
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MEN  YOU  SHOULD 
KNOW  ABOUT 


K.  K.  Neill  has  returned  to  his  home 
in  Spokane  from  an  eastern  trip. 

D.  E.  Sutherland  has  returned  from 
a  six  weeks'  vacation  at  Palm  Beach, 
Fla. 

Andrew  Larson,  mining  engineer  of 
Spokane,  is  making  a  professional  visit 
to  Arizona. 

A.  A.  Richie  has  resigned  as  fore- 
man of  the  Simon  Silver-Lead  mine 
near  Afina,  Nov. 

Joseph  Irving  is  now  engaged  in 
heap-leaching  experiments  in  the 
Jerome   district    of   Arizona. 

G.  W.  Yoelzel  has  completed  special 
sampling  work  in  Fresnillo,  Zacatecas, 
Mexico,  and  will  return  to  Tyrone,  N.  M. 

William  Watters,  superintendent  of 
the  Tonopah  Divide  mine,  returned  to 
Tonopah  on  March  11  from  San 
Francisco. 

A.  H.  Burroughs,  Jr.,  managing  direc- 
tor of  the  Armstead  Mines,  Inc.,  Tal- 
ache,  Idaho,  recently  spent  a  few  days 
in  New  York. 

Frank  P.  Short  has  gone  to  Keno 
Hill,  in  the  Mayo  district  of  the  Yukon 
Territory,  on  consulting  work  for  the 
Keno  Hill,  Ltd. 

H.  H.  Hartzell  has  been  made  man- 
ager of  the  Huttig  Lead  &  Zinc  Co. 
in  the  Joplin-Miami  district,  succeed- 
ing B.  E.  Brown. 

Cornelius  F.  Kelley.  president  of  the 
Anaconda  Copper  Mining  Co.,  was  in 
Montana  last  week  inspecting  the  prop- 
erties of  the  company. 

James  R.  Robbins,  district  manager 
of  the  Montana  Power  Co.  at  Great 
Falls,  Mont.,  has  been  made  assistant 
to  Cornelius  F.  Kelley,  president  of  the 
Anaconda  Copper  Mining  Co. 

Benjamin  B.  Thayer,  vice-president 
of  the  Anaconda  Copper  Mining  Co., 
has  returned  to  New  York  from  a  visit 
to  the  company's  properties  in  the  West. 

L.  P.  Barrett,  State  Geologist  of 
Michigan,  is  making  his  annual  inspec- 
tion of  mining  properties  in  the  Lake 
Superior  district  for  appraisal  purposes. 

Stanley  T.  Wood,  manager  of  the 
Montana-Morning  mine  near  Troy, 
Mont.,  has  returned  to  the  Northwest 
after  spending  some  time  in  the  East. 

A.  C.  Munro,  formerly  with  the  San 
Francisco  Mines  of  Mexico,  Ltd.,  is 
now  mill  superintendent  of  the  Britan- 
nia Mining  &  Smelting  Co.,  British 
Columbia. 

John  D.  Ryan  was  elected  a  director 
of  the  American  Brass  Co.  at  the  last 
regular  meeting. 

P.  B.  Goudkoff,  former  professor  of 
geology  at  the  Tomsk  Institute  of 
Technology,  is  in  New  Y'ork.  He  is 
the  author  of  many  works  on  mining 
geology  dealing  with   Siberia. 


Karl  A.  Bernsen,  of  I  he  General  En 

ng   <'<>..  Salt    Lake   City,  who   has 

supervised  construction  of  the  now  150- 
ton   all-flotation   mill   of   the   Armstead 
al   Talache,  Idaho,  left   for   Sail 
Lake  City  about  the  middle  of   Mai    ; 
Mr.    Bernsen    expects    to    go 
supervise  mill  construction  in   .Missouri. 

Vt  .  .1.  Rolfe  and  K.  C.  Browne  have 
resigned  from  the  Staff  of  the  Interna- 
tional Nickel  Co.  at  Creighton  Mine, 
Cnt.     Mr.  Rolfe  has  accepted  the  posi- 

i    superintendent   at    the 
ated    Goldfields    mine   at    Larder    Lake, 
Ont.      His    position    at    the    Creighton 
mine  has  been  filled  by  the  appointment 
of  Charles  E.  Lively. 

Mining  engineers  who  recently  visited 
San  Francisco  included:  P.  M.  Simon, 
Mina,  Nov.;  C.  A.  Heller,  Philadelphia, 
Pa.;  W.  W.  Avery,  Gold  Hill,  Nev.; 
W.  J.  Quigley,  El  Paso,  Tex.;  and  J. 
Kinnear,  McGill,  Nev. 

Mining  and  metallurgical  engineers 
visiting  New  York  City  last  week  in- 
cluded George  A.  Osborn.  Fresno,  Cal.; 
Carl  M.  Smith,  Little  Rock,  Ark.;  L.  D. 
Osborne,  Lang,  Cal.;  and  P.  E.  Nolan, 
Maracaibo,   Venezuela. 


Obituary 


Thomas  J.  Carrigan,  pioneer  railroad 
and  mining  man,  aged  sixty-five  years, 
died  in  Los  Angeles,  Cal.,  on  March  8. 

Charles  E.  Hart,  mining  operator  of 
Nevada,  who  was  spending  the  winter 
with  his  brother,  H.  H.  Hart,  in  Red- 
lands,  Cal.,  died  there  March  8.  Mr. 
Hart  was  fifty-six  years  old. 

Henry  Cecil,  of  Barrie,  Ont.,  died  in 
Toronto  on  March  14  as  the  result  of 
injuries  received  in  an  elevator  the 
previous  day.  Mr.  Cecil  was  at  one 
time  prominently  connected  with  the 
Tough  Oakes  and  Hunton-Kirkland 
mines.  He  had  also  had  considerable 
mining  experience  in  South  Africa  and 
Australia. 

C.  C.  Burger,  president  of  the  Copper 
Canyon  mine,  in  Nevada,  and  the  Wood- 
stock lead  mine,  in  Oklahoma,  died  on 
March  10  in  New  York  City.  Mr. 
Burger  was  born  in  Philadelphia  fifty 
years  ago,  and  started  his  mining  career 
as  consulting  engineer  for  John  Hays 
Hammond,  following  his  graduation 
from  the  University  of  Pennsylvania. 
He  was  a  member  of  the  University, 
St.  Nicholas,  The  Lambs,  Ardsley  Coun- 
try Club,  the  Midday  Club  and  the 
Bankers'  Club. 

William  Thomlinson,  a  British  Colum- 
bia mining  man,  died  recently  at  his 
home  at  New  Denver,  Col.  Mr.  Thom- 
linson went  to  British  Columbia  thirty 
years  ago  and  became  interested  in 
mining.  After  completing  a  course 
of  mineralogy  at  Queen's  University, 
Kingston,  Ontario,  he  was  employed 
by  the  provincial  government  in  the 
collection     of    mineral    specimens     for 


exhibition   purpose         II. 

British  Columbia  n  i    on  the 

'  anadian 
ment    Commission    at    tl 
ama  Pacific  International  Expo 
San  Frai  n,,.   Panama 

tntei  na  ition  at   Sai 

Cal.     i  ..  ,|   with 

the  Munition  Resources  Commi 

Philip  B.   Argall,  a  mining  engineer 
and    metallurg 

pert  in  the  cyanide 
proi  .  died  of  influenza  at  Denver  on 
March   19.     Mr.  Argall   ■.■. 

nd,   in    1854,  and    h 
position  in  Irs  chosen  work  was  with  the 
1  lies,   on    his    native    island. 

Following  this  engagement  he  was  em- 
ployed  by  various  companies  in  Ireland, 
v>  and    England,   finally   going   to 

New   Zealand    in    1884    as    manager   of 


PHILIP    P..    ARGALL 

the  Kapanga  mine.  The  next  year  he 
was  appointed  superintendent  of  a 
group  of  mines  in  the  Barranca  district 
of  Sonora,  and  soon  after  went  to 
Colorado  as  manager  of  the  La  Plata 
smelter,  at  Leadville.  When  the  cyanide 
process  first  became  of  commercial 
importance  Mr.  Argall  became  inter- 
ested in  it  and  acted  as  consulting 
metallurgist  to  the  American  McArthur- 
Forrest  Co.  From  1894  to  1901  he 
was  manager  of  the  Metallic  Extrac- 
tion Co.,  which  built  the  first  large  plant 
to  treat  Cripple  Creek  ore  by  cyanida- 
tion.  He  acted  as  consulting  engineer 
to  the  Dolore-  Mining  Co..  to  the 
Golden  Cycle  Mining  Co.,  and  to  Strat- 
ton's  Independence,  Ltd.,  among  many 
other  companies,  after  entering  the 
consulting  field  in  1901.  His  wife  died 
in  1903.  Two  of  his  five  sons  have  been 
in  partnership  with  Mr.  Argall  in  his 
metallurgical  activities.  Mr.  Argall 
leaves  a  host  of  friends  among  the 
older  members  of  the  profession.  He 
is  survived  by  ten  children. 
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Leading  Events 


Conditions  on  the  Rand  are  much  improved.  The 
strike  has  been  called  off,  the  radical  leaders  have  been 
i  apt  u  red,  and  the  government  is  in  control  of  the 
situation. 

A  special  session  of  the  Colorado  Legislature  next 
numth  will  consider  legislation  looking  to  the  protection 
of  Pueblo  against  floods  and  to  the  creation  of  tunnel 
districts  empowered  to  issue  bonds,  this  latter  to  make 
possible  the  construction  of  the  Moffat  tunnel. 

The  Copper  Queen  Branch  of  the  Phelps  Dodge  Cor- 
poration   announces    interesting   changes   in   personnel. 


Senator  Stanfield's  new  bill  for  suspension  of  assess- 
ment work,  recently  introduced,  stands  little  chance 
of  passing,  it  is  said. 

Those  interested  in  prospecting  in  Siberia  will  find 
of  value  the  information  given  in  this  issue  by  a  corre- 
spondent in  that  country. 

The  Tariff  bill,  it  is  thought,  will  be  reported  soon 
by  the  Senate  committee.  Delay  has  been  caused  by 
the  large  number  of  protests  received. 

Legislation  to  permit  prospecting  on  private  lands  in 
the  East  is  talked  of  in  Washington. 


Strike  at  Gold  Mines  on  Rand 
Called  Off 


Leader   of    Radicals   Arrested — Govern- 
ment  Forces  Recover  All  Points — 
Bolshevist   Plot  Alleged 

After  several  days  of  fighting 
between  the  striking  gold  miners  on  the 
Rand  and  the  government  forces,  the 
general  strike  was  called  off  on  March 
18  by  the  old  South  African  Industrial 
Federation,  as  distinguished  from  this 
organization's  "augmented  executive." 
announced  that  the  latter  was 
also  to  take  similar  action.  Haste  was 
made  to  repudiate  complicity  in  the 
revolution  against  the  government.  It 
was  reported  that  the  police  claimed  to 
have  abundant  evidence  showing  a 
Bolshevist  plot  to  be  responsible  for 
the  trouble.  Joe  Thompson,  president 
of  the  "augmented  executive."  was 
arrested. 

Short  work  was  made  by  the  troops  of 
recovering  the  points  on  the  Reef  that 
had  fallen  into  the  hands  of  the  strikers 
at  the  start.  In  all  about  6,000  pris- 
oners were  taken.  Fordsburg,  where 
many  strikers  had  congregated,  was 
taken  after  a  brief  bombardment. 
Fisher  and  Spindiff,  two  of  the  strike 
leaders,  were  found  dead  there  after- 
ward. 

The  following  figures  were  published 
on  Feb.  8  by  the  Transvaal  Chamber  of 
Mines,  as  an  appeal  to  the  intelligence 
of  the  general  public  and  particularly 
to  the  strikers.  Number  of  white  men 
employed  before  the  strike:  Luipaard's 
Vlei  Estate,  158;  Geldenhuis  Deep,  552; 
Roodepoort  U.  M.  R.,  130;  Durban  Deep, 
Vw  Goch,  130;  East  Rand  Pro- 
prietary' Mines,  1,419;  Robinson,  390; 
Randfontein,  1,348;  New  Kleinfontein, 
Aurora  West.  93;  Wolhiiter,  310; 
Knight  Central,  276;  Simmer  and  Jack. 
ourse  Min>-  539;  Village  Deep, 
546;  West  Rand  Consolidated,  365; 
Ferreira  Deep,  356;  Rose  Deep,  529; 
Witwatersrand  Deep,  360;  New  Unified, 
86;     Witwatersrand,     343;     Van     Ryn 


Estate,  324;  New  Primrose,  160;  Con- 
solidated Main  Reef,  654.  Total  num- 
ber of  white  employees  on  above-named 
gold  mines,  10,598. 


Krupps  Reported  Negotiating 
for  Ural  Mines 


London,  March  20 — According  to  dis- 
patches received  from  Berlin  it  is  under- 
stood that  Krupps  intend  to  purchase 
some  mines  in  the  Urals.  One  of  the 
directors  is  reported  to  have  bought  at 
Moscow  the  whole  of  the  shares  of  the 
Russo-Asiatic  Union  of  Ural  Mines. 
[No  such  company  is  known.  The  Rus- 
so-Asiatic Consolidated,  Ltd.,  with  head- 
quarters in  London,  has  holdings  in  the 
Urals  and  Western  Siberia  totaling 
2.500,000  acres.— Editor] 


Broken  Hill  Company  Shuts  Down 
Remaining  Furnace 


Melbourne,  March  16 — The  remaining 
blast  furnace  at  the  Broken  Hill  com- 
pany's iron  and  steel  works  at  Port 
Waratah,  near  Newcastle,  N.  S.  W.,  has 
bun  shut  down.  Three  hundred  work- 
ers were  paid  off. 


Magma  Stockholders  To  Decide 
on  Bond  Issue  for  Smelter 

Stockholders  of  the  Magma  Copper 
Co.  are  to  hold  a  special  meeting  on 
March  28  to  act  on  a  resolution  author- 
izing the  board  of  directors  to  issue  con- 
vertible bonds  not  to  exceed  $4,000,000 
with  which  to  finance  the  erection  of  a 
smelter  and  to  increase  its  milling  capa- 
vell  as  to  widen  the  company's 
railroad  to  standard  gage.  Ore  reserves 
are  estimated  at  1,505,000  tons,  assay- 
ing 5.6  per  cent  copper,  3  oz.  silver,  and 
50c.  gold.  A  proposal  to  increase  the 
capital  stock  from  $1,500,000  to  $1,- 
750,000  will  also  be  voted  on. 


Prospecting  for  Gold  Illegal  on 

East  Siberian  Coast 

Special  License  Necessary — Large  Area, 

Legally   Held,   Already   Located  or 

Patented — No  Concessions  Exist 

American  prospectors  or  others  con- 
templating going  to  the  east  Siberian 
coast  for  the  purpose  of  prospecting  for 
gold,  or  operating  gold  placer  claims, 
should  bear  in  mind  that  since  1900 
0  law  has  been  in  existence  which  does 
not  permit  foreigners  or  even  Russians, 
except  under  a  special  license,  to  pros- 
pect for  gold,  locate  mining  claims,  or 
carry  on  mining  operations  within 
sixty-seven  miles  from  the  coast.  The 
prohibited  zone  is  an  area  roughly  6,000 
miles  in  length  and  of  the  width  above 
stated,  bounded  on  its  eastern  side  by 
the  sea  and  on  its  western  side  by  an 
imaginary  line  parallel  to  the  contour 
of  the  coast  line,  and  extending  from 
the  border  of  Korea  on  the  south  to 
the  Bering  Strait  on  the  north. 

Care  should  be  taken  therefore  that 
this  law  is  not  infringed  by  those  con- 
sidering prospective  gold  mining  in  the 
coast  region.  The  leasing  or  purchase 
of  existing  mines  or  mineral  properties 
from  owners  many  be  arranged  through 
the  name  of  Russian  subjects,  but  the 
closest  enquiry  should  be  made  in  ad- 
vance as  to  the  validity  of  titles.  An 
impression  which  should  perhaps  be 
corrected  is  that  the  coast  region  is 
unprospected.  Though  this  is  true  for 
many  parts  of  it,  there  are  over  one 
thousand  linear  miles  of  creek  and  river 
locations  for  gold  and  other  minerals, 
and  several  thousand  acres  of  patented 
claims.  These  are  legally  held,  taxes 
being  regularly  paid  to  the  Vladivostok 
government.  They  are  held  mainly  by 
Russian  companies  or  individuals,  ex- 
ceptions being  one  or  two  foreign 
companies  or  individuals  possessing  ex- 
ceptional mining  rights. 

Mining  "concessions"  so  far  as  known 
do    not    exist    in    the    region    specified. 
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i'h.  nearest  approach  to  special  conces- 
sions are  certain  prospecting  rights 
within    defined    area    limits    and    for    a 

limited  tim<'.  Even  these  do  hot  give 
exclusive  prospecting  rights  in  the 
regions  concerned. 

It  is  now  the  intention  of  the  Vladivo- 
stok government  to  establish  offices  of 
the  district  mining  engineer  at  Okotsk, 
Petropavlovsk,  Anadyr,  and  other  points 
where  mining  locations  can  be  properly 
recorded  by  authorized  license  holders. 
Any  American  wishing  to  acquire  such 
a  prospecting  and  mining  license  is 
advised  to  apply  to  the  Mining  Depart- 
ment at  Vladivostok.  Unless  he  is 
possessed  of  such  a  license,  or  has 
previously  made  arrangements  with 
existing  companies  holding  mining 
claims,  his  presence  on  mineral  claims 
in  the  sixty-seven-mile  zone  will  be 
considered  as  a  trespass  by  the  Russian 
government  authorities. 

Under  the  heading  of  such  trespass 
comes  most  of  the  individual  placer 
mining  which  has  been  carried  on  by 
foreigners  in  the  last  few  years  in  the 
Anadyr  region,  and  in  the  region  bor- 
dering the  north  shore  of  the  Okotsk  Sea. 
On  the  other  hand,  in  the  Yakutsk 
government,  whose  eastern  border  is 
the  Yablonoi  and  Stanovoi  mountain 
divides,  mining  rights  are  open  to  all 
foreigners  without  special  rights.  The 
recording  of  claims  made  in  this  dis- 
trict however,  necessitates  eventual 
notification  to  the  district  engineer  at 
Yakutsk  or  the  Mining  Department  at 
Vladivostok,  and  the  sending  of  an 
authorized  government  surveyor  from 
one  of  those  points  to  survey  the  claim 
for  government  patent.  Russian  placer 
claims  may  have  a  length  of  17,500  ft. 
and  are  generally  surveyed  to  include 
about  250  acres.  Quartz  claims  are 
located  7,000  ft.  square,  and  both  these 
and  placer  claims  may  if  desired  be 
surveyed  to  include  about  1,000  acres. 


Flood  Control  and  Moffat  Road 
To  Be  Studied  at  Denver 

Governor  Shoup  of  Colorado  has  an- 
nounced that  a  special  session  of  the 
Colorado  Legislature  will  be  called  to 
convene  about  April  10,  for  the  enact- 
ment of  flood-control  legislation  and  to 
authorize  the  creation  of  tunnel  dis- 
tricts empowered  to  issue  bonds  for 
tunnel  construction.  The  proposed 
legislation  has  special  referencee  at  this 
time  to  the  creation  of  a  flood  protec- 
tion district  at  and  adjacent  to  Pueblo, 
and  the  driving  of  the  Moffat  tunnel  a 
distance  of  approximately  seven  miles 
through  the  main  range  of  the  Rocky 
Mountains  to  facilitate  the  operation 
of  the  Denver  &  Salt  Lake  railroad. 
This  road  connects  Denver  with  the 
northwestern  part  of  the  state,  a  terri- 
tory rich  in  agricultural,  stock-growing, 
and  mineral  wealth,  but  it  is  operated 
under  great  disadvantages  on  account 
of  the  altitude  of  its  tracks  over  the 
mountain  range.  The  proposed  tunnel 
would  reduce  the  length  of  the  road 
about  twenty-seven  miles  and  would 
lower  the  roadbed  over  2,000  ft.  in  pass- 
ing over  the  Continental  Divide. 


Output  of  Copper  Queen  Branch 

To  Remain  at  4,000,000  Lb. 
Changes  in  Staff  of  I'helps  Dodge  Cor- 
poration Announced  —  I).  D.  Irwin 
General  Superintendent 
By  James  H.  McClintock 
The  Copper  Queen  branch  of  the 
Phelps  Dodge  Corporation,  at  Bisbee, 
Ariz.,  is  to  maintain  product  ion  at 
4,000,000  lb.  of  bullion  a  month,  and 
no  reduction  of  the  present  operating 
force  is  contemplated.  There  is  to  be 
no  resumption  of  work  at  the  Sacra- 
mento Hill  or  operation  of  the  mill, 
now  nearly  completed,  until  the  copper 
market  is  in  much  better  condition. 
Water  for  the  mill  is  to  be  secured  from 
drifts  at  depth  from  the  Calumet  & 
Cochise  shaft,  where  extensions  have 
secured  a  material  addition  to  the  flow. 
In  April,  Grant  H.  Dowell,  manager 
of  the  Copper  Queen,  will  leave  Bisbee 
for  a  vacation  of  five  or  six  months, 
for  a  rest.  During  his  absence,  his 
duties  will  be  taken  over  by  P.  G.  Beck- 
ett, general  manager  of  the  Phelps 
Dodge  Corporation,  whose  headquarters 
are  at  Douglas.  W.  H.  Webster  has 
made  public  his  resignation  as  assist- 
ant manager  of  the  local  Phelps  Dodge 
interests,  with  which  he  has  been  con- 
nected for  fifteen  years,  latterly  with 
headquarters  in  Douglas.  D.  D.  Irwin, 
who  for  two  years  has  been  general 
superintendent  of  the  Moctezuma  sub- 
sidiary at  Nacozari  and  Pilares,  has 
been  appointed  general  superintendent 
for  the  Copper  Queen  at  Douglas  and 
Bisbee.  At  Nacozari  he  has  been  suc- 
ceeded by  Prank  Ayer,  promoted  from 
mine  superintendent,  a  position  filled  by 
promotion  of  E.  Leland.  These  changes 
have  been  announced  by  the  Moctezuma 
manager,   H.   T.   Hamilton. 


Lower  Iron  Ore  Tariff  Filed 

The  railway  companies  have,  formally 
notified  the  iron-ore  shippers  on  the 
Lake  Superior  ranges  that  they  will 
file  new  rates  on  ore  for  shipment  from 
lower  Lake  ports  to  interior  furnaces 
to  become  effective  April  17,  the  reduc- 
tion to  be  20  per  cent.  This  will  bring 
the  rate  to  the  valleys  to  71c.  as  against 
91c,  the  former  rate.  It  brings  down 
the  rate  to  Pittsburgh  from  $1.27£  to 
$1.02.  The  ore  shippers  believe  the 
Interstate  Commerce  Commission  will 
allow  the  reduction,  although  last 
December  that  body  refused  to  sanction 
a  28  per  cent  reduction  for  the  first 
quarter  of  1922,  sustaining  the  conten- 
tion of  the  Buffalo  furnace  companies. 


Recognition  of  Mexico  Discussed 

President  Harding  has  been  in  com- 
munication with  President  Obregon  on 
negotiations  for  recognition  of  the  Mex- 
ican government.  Mr.  Harding  is  under- 
stood to  have  predicated  recognition  on 
the  agreement  of  Mexico  not  to  make 
the  Mexican  constitution  of  1918  retro- 
active in  its  provisions  regarding  con- 
fiscation of  mineral  deposits  on  lands 
owned  by  foreigners  and  acquired  be- 
fore   1918. 


A.  S.  &  |{.  Co.  Reports  More 

Efficient  Operation 

Stockholders  Informed  by  President  <>i 

Steps  Taken  to  Meet    \int-m  ai 
Conditions 

In  a  report  issued  on  March  20  on 
increased  operating  efficiency  in  plants 
of  the  American  Smelting  &  Refining 
Co.,  President  Simon  Guggenheim  die 
cusses  the  problems  faced,  policie  put 
sued,  and  the  results  obtained,  He 
says: 

"During  the  war  the  company  faced 
a  tremendous  increase  in  all  costs  relat 
ing  to  production.  These  difficulties  it 
was  realized  must  be  circumvented,  in 
part  at  least,  by  greater  efficiency  of 
plant  operation.  Illustrative  of  the 
policy  pursued  with  respect  to  meeting 
the  hard  conditions  imposed  by  the 
war's  aftermath,  the  methods  applied 
at  one  of  our  larger  plants  may  serve 
as  typical  of  the  general  efficiency 
policies  throughout  the  entire  organiza- 
tion. 

"A  'job  analysis'  was  made,  covering 
every  operation  in  the  plant,  so  that  the 
company  might  discover  and  take  up 
any  'slack'  existing.  Classes  were 
formed  in  executive  and  administrative 
work,  in  foremen's  general  training,  and 
in  vocational  training.  Out  of  this  in- 
dustrial training  has  grown  a  better 
and  closer  supervision  by  plant  execu- 
tives, so  that  the  working  force  on  each 
operation  has  been  reduced  to  a  mini- 
mum never  before  reached  and  a  much 
greater  production  has  been  obtained 
per  man  employed. 

"A  few  figures  taken  at  random  from 
operating  records  of  the  various  plants 
during  1921  compared  to  operations 
during  1914  will  serve  to  illustrate  the 
above  statement. 

d  OS  pel  Man 

per  Eight-Hour  Daj 

„,  Average  Average 

Plant*  Operation  1914  Oct.,  1921 

Durango.  Crushing  31.8  52  2 

Murray...  Unloading  9.2  25  3 

Arkansas  Valley  Roasting  6.4  13.6 

El  Paso Bricking  2.0  4.4 

"Indicating  the  effect  of  efficiency  and 
other  managerial  policies  on  labor 
costs:  In  1914,  repair,  supply,  and  con- 
struction labor  was  paid  an  average  of 
$2.42  for  an  eight-hour  day,  while  in 
November,  1920,  the  rate  was  $5.39,  an 
increase  of  12.3  per  cent.  In  December, 
1921,  through  various  readjustments, 
the  rates  for  repair,  supply,  and  con- 
struction labor  had  been  reduced  to  $4 
for  an  eight-hour  day.  This  was  a 
decrease  of  25.9  per  cent,  below  the 
highest  rate,  $5.39,  paid  in  November, 
1920. 

"The  installation  of  mechanical  equip- 
ment where  it  was  certain  that  it  would 
reduce  labor-hours  per  ton  has  been  a 
factor  in  the  reduction  of  costs,  and 
changes  in  fuel  uses  have  also  con- 
tributed largely  in  savings  in  material, 
time,  and  costs. 

"Every  plant  activity,  from  the  ore 
to  the  finished  product,  has  undergone 
the  closest  scrutiny,  and  wherever  an 
economy  has  been  possible,  or  a  better 
method  feasible,  the  company  has 
effected  the  economy  and  adopted  the 
better  method." 
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News  From  Washington 


By   PAUL  WOOTON 
Special  Correspondent 


Tariff  Bill  Will  Be  Reported  Soon. 
It  Is  Expected 

Senate     Committee      Members      Refrain 

From  Commenting  on   Rumors — 

Mas]  Protests  Made 

The  Senate  Finance  committee  prom- 
report  the  Tariff  bill  by  April  1. 
The  committee  has  had  the  bill  since 
July  21,  when  it  was  passed  by  the 
House.  The  unprecedented  delay  in 
handling  the  bill  has  been  occasioned  by 
an  avalanche  of  protests  against  many 
of  the  rates  provided  in  the  House  bill. 
The  rates  themselves  would  not  have 
called  out  such  a  volume  of  objections 
had  it  not  been  that  they  were  coupled 
with  American  valuation,  which  would 
have  the  effect,  many  think,  of  increas- 
ing these  rates  materially. 

The  Senate  committee  is  keeping  its 
own  counsel.  It  does  not  confirm  or 
deny  the  many  rumors  that  are  afloat 
as  to  the  action  it  is  said  to  have  taken. 
It  is  the  policy  of  the  committee  not 
to  pass  with  absolute  finality  on  any 
provision  of  the  bill  until  it  is  placed 
on  the  Senate  calendar. 

It  is  known  that  the  schedules  on 
ores  and  metals  are  exceedingly  difficult 
to  adjust  satisfactorily.  There  is 
great  difference  of  opinion  on  many  of 
these  items,  and  many  rumors  are 
afloat  as  to  what  the  committee  has 
done  or  will  do,  but  definite  informa- 
tion cannot  be  had  until  the  bill  is 
reported  out. 


Some  Good  From  Hard  Times, 
Reports  Show 
Research   Undertaken  and  Methods  Im- 
proved —   Marketing     Studied   — 
Capital  and  Labor  More  Efficient 

Reports  to  the  U.  S.  Geological  Sur- 
vey and  to  the  Bureau  of  Mines  indi- 
cate that  the  period  of  depression  in 
metal  mining  has  not  been  entirely 
without  profit.  Advantage  has  been 
taken  of  this  time  to  revise  mining 
methods  and  to  concentrate  on  research. 
The  results  flowing  from  such  work  will 
make  cheaper  production  possible  and 
will  allow  of  a  greater  output. 

When  the  demand  for  metals  is  great, 
producers  are  too  busy  to  spend  much 
time  with  such  matters  as  developing 
new  uses  for  metals  or  to  do  active- 
work  toward  discouraging  substitution 
of  inferior  materials.  Examples  of  this 
trend  are  seen  in  the  activities  of 
copper  and  zinc  producers  in  developing 
new  uses  for  those  metals  and  the 
advertising  campaign  of  lead  producers 
which  calls  attention,  among  other 
things,  to  the  ultimate  economy  in  using 
lead  pipe  in  plumbing,  rather  than 
substitutes  the  first  cost  of  which  is 
less.  Another  indication  of  the  good 
work  being  done  during  the  depression 


is  the  spirit  of  co-operation  manifested 
in  connection  with  the  work  of  the  com- 
mittee on  mining  methods  of  the 
A.  I.  M.  E. 

There  is  abundant  evidence  that 
adversity  is  making  both  capital  and 
labor  more  efficient  and  more  sympa- 
thetic with  the  rights  of  their  too 
silent  partner,  the  general  public.  It 
is  recognized  generally  that  labor,  to- 
ward the  end  of  the  boom  period,  was 
traveling  on  dangerous  tangents.  The 
depression  has  brought  about  a  whole- 
some change  in  the  psychology  of  labor, 
and  operators  are  interesting  them- 
selves more  than  ever  before  in  the 
basal  economics  of  their  own  industry. 


Mexico's  Gold  Output  Reported 

Production  of  gold  in  Mexico  in 
January  was  1914  kg.  Silver  produc- 
tion was  190,213  kg.  The  figures  are 
those  of  the  mining  division  of  the 
federal  Department  of  Industry,  Com- 
merce and  labor.  Gold  production  con- 
tinued at  practically  the  same  level  as 
in  December,  but  silver  production  fell 
off  to  the  extent  of  21,073  kg. 


Prospecting  on  Private  Lands 
in  East  Considered 

Some  discussion  is  being  held  in 
Washington  as  to  the  advisability  of 
legislation  which  will  allow  prospect- 
ing under  certain  conditions  on  lands 
held  in  private  ownership  in  the  East. 
The  recent  opening  of  the  Kingdon 
mine,  in  eastern  Ontario,  and  the  fact 
that  the  Mascot  mine,  in  Tennessee,  was 
walked  over  for  years  prior  to  its  dis- 
covery, are  striking  examples  of  val- 
uable mineral  deposits  on  private  lands 
which  were  not  discovered  or  worked, 
owing  to  the  absence  of  any  possible 
reward  for  the  prospector.  If  a  way 
could  be  found  to  insure  such  a  reward 
following  the  discovery  of  valuable 
minerals,  it  is  believed  many  valuable 
deposits  would  be  sought  out  in  the 
older  sections  of  the  country. 


Wants  Money  for  New  Cable 
to  Alaska 

The  mineral  possibilities  of  Alaska 
scribed  recently  to  the  House 
Committee  on  Appropriations  by  Repre- 
sentative Miller,  of  Washington,  who 
appeared  to  present  an  argument  for 
the  appropriation  of  funds  for  the  con- 
struction of  a  new  cable  to  that  country. 
"There  is  more  mineral  in  Alaska  com- 
mercially necessary  and  in  war  time 
absolutely  necessary  than  in  any  other 
country  in  the  world  of  equal  area,"  he 
said.  The  proposed  new  cable  is  to  re- 
place the  one  now  practically  worn  out, 
and  is  designed  to  afford  communication 
between  the  United  States  and  Alaska. 


Would  Appoint  Conciliators 
To  End  Strikes 

Secretary  of   Labor   Advocates  Assign- 
ing Representatives  to  Basic  Indus- 
tries,   Including    Mining 

Funds  sufficient  to  permit  the  appoint- 
ment of  special  conciliators  to  basic  in- 
dustries, including  mining,  for  the  pur- 
pose of  preventing  industrial  disturb- 
ances and  settling  disputes,  were  asked 
of  the  Senate  Committee  on  Appropria- 
tions recently  by  Secretary  of  Labor 
Davis.  The  original  plan  was  for 
thirty  specialists  in  a  like  number  of 
the  basic  industries  of  the  country,  ap- 
pointed from  among  laboring  or  busi- 
ness men  possessing  ability  and  knowl- 
edge of  the  work  of  the  industry  to 
which  they  would  be  assigned.  In  the 
interest  of  economy  Mr.  Davis  modified 
the  recommendation  to  cover  from  four 
to  seven  conciliators,  in  order  that  the 
plan  might  at  least  be  given  a  thorough 
test. 

Secretary  Davis  intimated  the  prob- 
ability of  a  coal  strike  in  discussing  this 
matter,  as  illustrating  the  need  for  such 
a  special  service  to  industry.  "With 
a  coal  strike  coming  on,"  he  said,  "if 
we  had  a  trained  conciliator  thoroughly 
familiar  with  the  coal  industry  he  would 
be  the  chairman  of  that  particular  coal 
commission,  ready  to  hold  sessions  in 
any  city,  and  the  same  process  would 
follow  in  other  lines  of  industry.  While 
saying  the  present  conciliators  are  jacks 
of  all  trades  and  masters  of  none,  Mr. 
Davis  said  he  would  not  dispense  with 
their  services,  as  they  were  needed  in 
settling  disputes,  although  he  admitted 
they  were  not  conducive  to  lasting  peace 
in  industry.  He  said  the  conciliators 
must  be  strictly  neutral  or  they  would 
not  be  retained. 

Director  Kerwin  of  the  Conciliation 
Service  said  the  conciliators  assigned  to 
the  basic  industries  would  be  high-class 
men  technically  skilled  in  the  basic  in- 
dustry to  which  assigned  and  would  ob- 
tain information  from  the  standpoint 
of  the  manager  of  the  industry  as  well 
as  the  employees.  This  information 
would  be  made  available  to  Government, 
state  or  municipal  agencies,  as  well  as 
to  employers  and  employees,  to  prevent 
industrial  disorganization  and  adjudi- 
cate disputes. 

Mr.  Kerwin  also  said  the  plan  was 
to  assign  one  conciliator  to  the  mining 
industry.  The  conciliators  selected 
would  be  those  who  understand  the  em- 
ployees' point  of  view.  He  thought  the 
secretary's  plan  was  necessary  to  settle 
industrial  disputes,  as  at  present  the 
questions  at  issue  were  difficult  to  ad- 
just, as  both  sides  vigorously  maintain 
their  interests  at  every  stage  of  the 
proceedings.  The  attitude  of  the  Com- 
mittee on  Appropriations  to  the  request 
has  not  been  stated. 
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News  by  Mining  Districts 


London  Letter 
Mount  Elliott's  Efforts  To  Finance  Itself 

Held    I'p — Falcon    Mine    in    Poor 

Position — Obbuassi  Mines  in 

High   Grade 

By  W.  A.  Doman 

London.  March  IB — For  some  time  the 
Mount  Elliott  company  (in  North 
Queensland)  has  been  endeavoring  to 
jaise  capital  to  pay   for   reserves  that 

have  been  brought  in  sight  and  to 
expand  operations.  The  shares  are  held 
largely  in  France,  and  in  the  pursuit  of 
raising  further  capital,  French  holders 
have,  naturally,  had  to  be  consulted. 
At  first,  the  principal  parties  at  interest 
desired  a  reconstruction,  but  in  the 
judgment  of  the  directors  this  was  not 
practicable.  After  long  negotiations, 
an  arrangement  was  made  by  which 
£360,000  of  fresh  capital  was  to  be 
guaranteed  by  the  French  and  English 
financial  groups  in  equal  moieties. 
Unfortunately,  and,  it  is  reported, 
partly  in  connection  with  the  failure 
of  the  Industrial  Bank  of  China,  the 
support  promised  by  the  French  group 
has  fallen  through,  so  that  the  matter 
is  again  hung  up.  This  is  the  more 
unfortunate,  as  Mr.  Corbould,  the 
manager,  estimates  the  profits  on  the 
ore  opened  up  at  £2,000,000,  with  copper 
at  £80  per  ton,  and,  in  addition,  Mr. 
Corbould  says  there  are  good  possibili- 
ties of  developing  many  millions  of 
tons  of  further  ore  reserves. 

Another  copper  mine  that  is  at  pres- 
ent in  a  rather  unsatisfactory  financial 
position  is  the  Falcon  (in  Rhodesia). 
The  directors'  report  for  the  twelve 
months  ended  June  30  last  shows  total 
liabilities  at  £100,920,  with,  however, 
assets  amounting  to  £72,600,  a  defi- 
ciency of  £28,000.  The  trouble  with  the 
company  has  been,  of  course,  increased 
working  costs,  heavier  railway  charges, 
the  increased  price  of  coal,  and,  not 
least,  the  fall  in  the  price  of  the  metal. 
The  average  working  costs  during  the 
twelve  months  were  just  under  43s.  5d. 
per  ton,  an  increase  of  2s.  3d.  on  the 
previous  year.  Every  effort  was  made 
to  reduce  expenses,  and  during  the 
second  half  of  the  year  the  working 
costs  did  not  average  more  than  39s.  9d. 
per  ton,  both  this  figure  and  the  aver- 
age mentioned  including  2s.  per  ton  for 
development  redemption,  although  no 
development  work  had  been  accom- 
plished in  the  second  six  months.  The 
copper  sold  in  Xew  York  realized  £416,- 
"35,  but  working  expenses  reached 
£400,340,  so  that  the  working  profit 
Was  only  £15,750,  and  this  was  con- 
verted into  a  deficiency  of  £15,800. 

The  company's  engineers  recommend 
a  further  development  at  depth,  to 
ascertain  prospects  below  the  twelfth 
level,  where  the  orebody  is  disturbed. 
Unfortunately,  with  the  financial  posi- 
tion  unsatisfactory,   the    directors    are 


unable  to  sanction  the  expenditure  at 
A  point  that  is  worth  men- 
tioning is  that,  in  parts,  the  ground  is 
slowly  caving,  but.  so  far  as  can  be 
judged,  the  main  shaft  is  not  threat- 
ened. The  o)  at  Dec.  31  last 
amounted  to  474,000  tons,  apart  from 
anything  that  might  be  recovered  from 
reclamation  work. 

Between  the  fourth  and  fifth  levels, 
the  Obuom  concession  of  the  Obbuassi 
Mines  (in  Ashanti,  West  Africa)  is 
disclosing  a  high  grade  of  ore.  Four 
winzes  are  being  sunk  from  the  higher 
to  the  lower  horizon,  and  all  are  ahead 
of  the  fifth  level,  at  intervals  of  50  ft., 
from  160  ft.  to  360  ft.  south  from  the 
prospecting  shaft.  Some  time  ago  the 
average  value  in  the  winzes,  which  were 
at  varying  depths,  was  58  dwt,  over  an 
average  of  24  in.  of  reef.  No.  3a  has 
now  gone  half  the  distance,  that  is,  25 
ft.;  the  average  width  of  reef  is  51  in., 
and  the  average  value  22  dwt.  Three 
hundred  feet  further  to  the  south  the 
second  winze  has  reached  30  ft.,  the 
average  width  of  reef  being  24  in.,  and 
the  average  value  20  dwt.  This  shows 
a  distinct  falling  off  from  the  results 
obtained  in  the  winze  160  ft.  south  of 
the  prospecting  shaft,  where  the  aver- 
age width  for  the  full  distance  of  50  ft. 
was  23  in.,  the  average  of  assays  being 
150  dwt. 


Hearings  on  Metric  System 
Bill  Ended 

Hearings  on  the  Britton-Ladd  metric 
system  bill  have  been  definitely  closed 
with  the  final  appearance  of  represen- 
tatives of  the  American  Metric  Asso- 
ciation to  rebut  the  testimony  given  in 
opposition  to  the  legislation. 


Forest  Service  Avoids  Selling 
Timber  on  Claims 

Director  Greeley  of  the  Forest  Serv- 
ice has  replied  to  criticism  that  his 
bureau  sells  the  timber  on  a  mining 
claim,  at  the  same  time  denying  the 
timber  to  the  miner,  who  must  send 
sometimes  thousands  of  miles  for  tim- 
ber which  might  have  been  cut  from  his 
claim.  "The  forest  service  scrupulously 
avoids  the  sale  of  timber  on  any  min- 
ing claim  which  the  Interior  Depart- 
ment accepts  as  valid,"  he  replies.  As 
to  to  the  charge  that  the  Forest  Service 
has  "locked  up"  the  resources  of  Alaska, 
Colonel  Greeley  says  the  Alaskan  for- 
ests supply  86  per  cent  of  all  timber 
used  in  southern  Alaska  for  mining  and 
other  purposes. 

In  testimony  before  the  House 
Appropriations  Committee,  Director 
Greeley  explained  the  work  of  preserva- 
tive treatment  of  mining  timber.  He 
said  there  was  great  loss  because  of 
the  rapid  decay  of  timber  used  for  min- 
ing purposes. 


Johannesburg  Letter 
Gold  Discover;  on  Crocodile  River  Re- 
ported— KaM»a\    From    Kimberlej 
To  Va.il  River  Diggings  To 

Be    Built 
By  John  Watson 

Johannesburg,  Feb.  7— Report  has 
been  made  of  a  discovery  of  gold  on 
the  Crocodile  River  to  the  north  of 
Rustenburg.  One  prospector  is  said  to 
have  seen  specimens  of  banket  from  the 
locality  which  were  similar  in  appear- 
i  the  conglomerate  beds  of  the 
Witwatersrand.  It  is  stated  that  on  the 
farm  Hageboraen,  about  eighty  miles 
north  of  Rustenburg.  a  conglo 
bed,  probably  of  Black  Reef  age,  is  be- 
ing opened  up  and  that  the  indications 
are  good.  Others  say  that  these  de- 
posits have  been  known  for  many  years, 
are  of  the  Lydenburg  age,  and  com- 
paratively unimportant. 

There  are  deposits  of  ironstone  in  that 
district,  and  the  government  geologist, 
Dr.  P.  A.  Wagner,  recently  published  a 
memoir  on  these. 

The  Union  government  has  decided 
to  proceed  with  the  construction  of  the 
railway  line  from  Kimberley  to  Barkly 
West  and  Borrell's  Kop.  This  is  good 
news  for  many  in  Kimberley,  where  un- 
employment is  great  at  present.  Barkly 
West  was  originally  the  capital  of 
Griqualand  West  and  is  today  the  most 
populous  and  thriving  center  on  the 
Vaal  River  diggings,  producing  dia- 
monds affording  considerable  revenue 
to  the  government.  Borrell's  Kop  will 
be  the  terminus  of  the  new  railway  for 
the  present  and  is  within  easy  access  of 
asbestos  mines  and  other  mineral 
properties. 

The  Luipaard's  Vlei  mine,  near 
Krugersdorp,  is  in  a  parlous  position. 
Like  other  gold  mines  on  the  Rand  it 
has  been  closed  by  the  strike  of 
workers.  Rumors  were  afloat  recently 
that  if  the  strike  was  not  settled  soon 
work  on  the  property  would  not  be 
resumed.  It  is  a  mine  without  any 
group  backing,  and  without  money, 
which  has  recently  been  losing  at  the 
rate  of  £400  daily.  About  2,000 
natives  and  189  whites  were  employed 
there  up  to  the  shutdown. 

A  statement  issued  by  the  Native 
Recruiting  Corporation,  Ltd.,  on  Jan. 
26  shows  that  33,321  natives  left  the 
gold  mines  during  January,  up  to  Jan. 
25.  I  ise  are  time-expired  "boys"  re- 
turning to  their  homes  on  account  of 
the  regretable  strike   on   the   Rand. 


Government's  Silver  Purchases 
Pass  100.000.000  Oz.  Mark 

Purchases  of  silver  by  the  Bureau  of 
the  Mint  during  the  week  ended  March 
20  amounted  to  1.205,980  fine  ounces. 
This  brings  the  total  purchases  under 
the   Pittman  Act  to   100,077,608   oz. 
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Queensland 

Mount     Morgan    Strike    Settled — U.    S. 

tint  77  Per  Cent  of  Januarj 

GoM  Sold 

Jjinrlfll  Corrtspondent 
Brisbane,  Feb.  II — The  best  news  in 
the  Queensland  mining  world  is  that  the 

Mount   Morgan   mine  and  works  are  ox 
pected   to   resume  operations.      | 

dispatch  in  the  issue  of  Feb.  25  an- 
nounced the  settlement  of  the  strike 
Editor.]  In  the  past  few  days  an 
amended  proposal,  made  by  the  state 
premier,  has  been  put  before  the  unions 
concerned,  and  these  have  voted  in 
favor  of  it  by  large  majorities.  It  is 
understood  that,  with  the  help  of  a 
rebate  in  railway  freights  promised  by 
the  state  government,  the  wages  to  be 
received  by  the  men  will  not  represent 
a  reduction  of  more  than  5  per  cent  on 
those  in  effect  when  the  mine  closed 
down  in  March,  1921,  and  that  any 
future  reduction  will  be  based  on  a  slid- 
ing scale  ruled  by  trie  price  of  copper. 
It  is  said  that  the  saving  to  the  com- 
pany with  a  payroll  of  1,766  will  work 
out  at  £137  13.  per  day,  but  it  must  be 
borne  in  mind  that  the  price  of  copper 
has  fallen  considerably. 

Sales  made  in  January  by  the 
Australian  Gold  Producers'  Association, 
from  whose  operations  all  the  Queens- 
land gold  fields  have  derived  much 
benefit,  amounted  to  135,085  oz.  of 
standard  gold,  of  which  77  per  cent 
went  to  the  United  States,  18  per  cent 
to  India,  and  5  per  cent  to  Java.  The 
estimated  average  price  realized  was 
about  £4  16s.  9d.  per  fine  ounce.  It  is 
expected  that  the  distributable  premium 
for  the  last  half  year  of  1921  will  be 
approximately  17s.   5d.  per  fine  ounce. 

News  has  been  received  in  Brisbane 
from  Papua,  in  connection  with  the 
operations  of  the  New  Guinea  Copper 
Mines,  Ltd.,  that  a  cargo  of  2,500  tons 
of  air-dried  ore  has  been  shipped  to 
Port  Kembla,  and  that  developments  at 
the  Laloki  copper  mine  are  regarded  as 
.satisfactory.  In  the  crosscut  from  the 
No.  8  winze  below  the  137  ft.  level,  the 
lode,  which  had  assumed  a  flat  under- 
lay and  had  risen  above  the  crosscut, 
has  again  come  down  into  the  level.  It 
has  been  cut  into  for  a  distance  of  25 
ft.,  the  first  15  ft.  being  in  low-grade 
pyritic  ore  and  the  last  10  ft.  in  high- 
grade  copper  ore  averaging  7  per  cent. 


Little  Chance  for  New  Measure 
Concerning  Assessment  Work 

Suspension  of  the  requirements  of 
annual  assessment  work  on  mining 
claims  from  January  1,  1920,  to  June 
30,  1924,  is  authorized  in  a  bill  (re- 
ferred to  in  the  last  issue)  which  has 
been  introduced  by  Senator  Stanfield, 
of  Oregon.  As  there  is  a  decided  senti- 
ment against  any  further  remission  of 
assessment  work  requirements,  it  is 
not  probable  that  the  proposition  will 
receive  favorable  consideration  in  either 
house.  A  proviso  is  included  in  the 
bill  that  every  claimant  shall  file  a 
notice  of  his  desire  to  hold  his  claim. 


CANADA 

Yukon   Territory 

Many  lamping  in  Mayo  District — New 
Strikes  on  Keno  Hill  Reported 

Dawson — Recent  arrivals  from  Mayo 
report  that  several  new  rich  silver-lead 
strikes  have  been  made  on  Keno  Hill. 
Promising  veins  have  been  opened  on 
the  Croesus.  Crystal  Gulch,  Gambler 
Gulch,  Slate  Creek,  and  Stone  claims. 
The  Slate  Creek  company  is  mining  a 
5-ffc  vein  of  almost  clean,  steel-gray 
galena  to  a  depth  of  65  ft. 

The  Yukon  Gold  Co.  has  about  3,000 
tons  of  high-grade  ore  at  Mayo  Land- 
ing, ready  for  the  opening  of  naviga- 
tion. The  company  has  reached  a  depth 
of  300  ft.  on  the  Rico  claim,  and  the 
vein  is  as  strong  and  rich  as  on  the 
surface.  In  another  shaft,  a  mile  away, 
the  company  has  reached  a  depth  of  70 
ft.  on  another  vein,  and  is  in  good  ore. 

The  Treadwell  interests  have  confined 
themselves  to  development,  and  have 
only  taken  out  ore  incidental  to  such 
work.  They  have  two  shafts  down  more 
than  100  ft.,  and  these  are  to  be  con- 
tinued to  300  ft.,  and  connected  by 
three  levels.  This  will  block  out  a 
large  tonnage  of  ore.  The  vein  aver- 
ages 3  ft.  in  both  shafts,  and  assays 
run  from  200  to  500  oz.  in  silver  per 
ton. 

It  is  claimed  that  nearly  half  the 
population  of  the  Territory  has 
assembled  at  the  camps  around  Mayo, 
and  that  this  will  be  greatly  augmented 
during  the  coming  season.  The  White 
Pass  Railway  Co.  is  making  arrange- 
ments for  a  busy  season.  It  is  building 
a  new  steamer  at  Mayo  to  handle  the 
increased  traffic  that  is  expected. 

British  Columbia 

Early    Opening   of    Yukon    River 

Expected — Placer  Mining 

Experiencing  Boom 

Victoria  —  Mining  men  are  on  their 
toes  in  anticipation  of  the  early  open- 
ing of  navigation  in  the  Yukon  and 
Alaska,  as  well  as  in  the  active  camps 
of  northern  British  Columbia.  The 
annual  flow  of  prospectors  and  opera- 
tors who  have  been  wintering  in  Van- 
couver, Victoria,  and  Seattle  has  started 
northward.  Outbound  steamers  are 
crowded  already,  and  the  bookings  on 
Canadian  as  well  as  on  American  ships 
scheduled  to  leave  during  the  next  few 
weeks  have  been  so  brisk  as  to  put 
accommodation   at  a  premium. 

Though  Atlin,  Dease  Lake,  Alice 
Arm  and  other  well-known  and  long 
popular  districts  are  attracting  their 
quotas,  most  of  the  travelers  are 
en  route  either  to  the  Portland  Canal 
region  or  to  the  Mayo  camp.  Up  to 
the  present  the  majority  favor  the 
trict.  The  rush  to  that  famous 
silver  producing  camp  close  to  Dawson 
City  has  started  early  through  a  de- 
sire to  get  in  over  the  snow,  for  when 
the  break  comes  it  will  be  some  time 
before  the  roads  or  trails  are  in  good 
condition. 

The  judioial   committee  of  the  Privy 


Council  has  refused  the  application  of 
Anna  Theresa  Boyle  to  two  placer  min- 
ing claims  on  the  Klondike  River,  thus 
sustaining  the  decision  of  a  Dawson 
Mining  Recorder.  This  ends  litigation 
that  has  been  carried  from  court  to 
court  for  several  years.  Some  valuable 
gold  property,  as  a  result  of  the  judg- 
ment, will  go  to  the  Canadian  Klondike 
Co.,  Ltd. 

The  Del  Ecuador  Mines  Co.,  which 
has  a  large  block  of  leases  in  the 
Cedar  Creek  region  of  the  Cariboo,  is 
reported  to  be  arranging  to  put  a  dredge 
on  the  ground  this  year. 

Joseph  Tretheway,  who  recently 
bonded  the  discovery  claims  on  Iron 
Creek,  Taseko  (Whitewater)  River,  in 
the  Lillooet  district,  is  reported  to  have 
shipped  a  diamond  drill  to  Williams 
Lake  by  the  Pacific  Great  Eastern  Ry. 
Thence  it  will  be  taken  across  ice  and 
snow  by  way  of  Hanceville  into  the 
Whitewater  and  set  up  ready  for  work 
as  soon  as  weather  permits.  With  this 
equipment  it  is  proposed  to  prospect 
thoroughly  the  telluride  formation  re- 
ported to  be  rich  in  gold.  The  accounts 
of  recoveries  made  from  this  property 
by  a  miner  named  Taylor  last  summer 
have  created  much  interest  in  this 
region  by  prospectors. 

On  Cherry  Creek,  a  placer  and  quartz 
gold  mining  district  near  Kamloops,  a 
Seattle  syndicate  has  staked  a  number 
of  claims  and  r.lready  has  a  crew  of 
men  on  the  ground.  Placer  ground,  it 
is  said,  is  to  be  opened  up  by  means 
of  hydraulicking,  and  some  lode  pros- 
pects are  to  be  explored  by  diamond 
drill. 

There  is  activity  of  a  similar  char- 
acter on  Shorts  Creek,  on  the  west 
shore  of  Okanagan  Lake.  In  this 
region,  however,  interest  is  being  mani- 
fested exclusively  in  the  placer  pos- 
sibilities. 

It  is  reported  that  a  Keystone  drill 
will  be  put  to  work  on  the  Prince  of 
Wales  Mining  Co.'s  leases  on  Horsefly 
Creek,  this  summer. 

The  Indian  Mines,  Ltd.,  and  adjacent 
claims,  situated  in  the  Salmon  River 
valley,  Portland  Canal,  have  been  ac- 
quired by  G.  D.  B.  Turner  and  asso- 
ciates. This  property  is  northwest  of 
the  Premier  Mining  Co.  The  work  so 
far  done  shows  a  vein  from  6  to  14 
ft.  wide,  with  fair  gold  and  silver 
values  and  in  places  considerable  galena. 
The  latter  is  uniformly  low  in  silver. 
The  camp  is  well  established,  and  de- 
velopment will  start  as  soon  as  the 
season  opens. 

At  Anyox,  the  Granby  Consolidated 
Mining,  Smelting  &  Power  Co.,  Ltd., 
intends  to  build  a  short  railway  to  the 
site  of  the  dam  which  the  company  is 
to  construct  to  assure  an  ample  supply 
of  water  for  purposes  of  operation. 
Recent  heavy  rains  have  improved  the 
situation  in  the  district  of  the  Hidden 
Creek  mine   and  the  Anyox  smelter. 

Placer  mining  is  experiencing  a  mild 
boom  in  British  Columbia.  Much  is 
looked  for  next  summer  from  the  newly- 
discovered    fields    of    the    Cedar    Creek 
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district,   in   the  Cariboo.     A   revival   in 
other  sections  of  the  province, 
the    Omineca    and    Easl    Kootenay,    is 
anticipated.     For  the  most  part  opera- 
Hong  will  take  the  form  of  hydl 
Ing,  but  a  company  already  is  reported 
started  work  with  a  dredge  on 
the   Peace  River  and  another  purposes 
installing    a    similar    plant    on 
Creek. 

Nel>on  —  The  Gibson  Mining  Co., 
which  had  a  group  of  claims  under  de- 
velopment on  the  South  Fork  of  Kaslo 
I'll  ok     three    or    four    years     ago,    and 

which  became  involved  in  financial 
difficulties  and  litigation,  is  being  finally 
disposed  of  under  the  provisions  of  the 
British  Columbia  "Winding-up  Act," 
with  Sheriff  Doyle  as  official  liquidator 
Final  hearing  of  claims  and  creditors 
is  to  be  held  at   Vancouver  April  3. 

Agitation  for  erecting  an  ore-testing 
plant,  to  be  established  by  the  dominion 
government  and  to  be  built  at  Nelson 
is  being  continued  by  local  interests. 
Vancouver  is  also  a  contender  for  such 
a  plant,  and  representations  from  both 
points  continue  to  be  made  at  Ottawa. 

Kaslo — The  Kaslo  &  Slocan  branch 
of  the  Canadian  Pacific  Ry.,  and  which 
affords  communication  between  Koote- 
nay Lake  and  the  various  mining  camps 
of  the  Slocan,  is  blocked  with  snow- 
slides  between  Three  Forks  and  Bear 
Lake.  It  is  unlikely  that  traffic  can 
be  resumed  for  several  weeks. 

Rossland — The  Velvet  mine,  which  is 
situated  near  the  international  bound- 
ary line  between  here  and  Northport, 
Wash.,  has  been  unable  to  make  ship- 
ments lately  because  of  the  cutting  off 
of  all  traffic  on  the  Red  Mountain  Ry. 
by  the  Great  Northern. 

Lessees  of  the  I.  X.  L.  property,  near 
here,  have  recently  received  returns  on 
about  261  tons  of  ore  shipped  to  the 
Bunker  Hill  smelter,  at  Kellogg,  Idaho, 
and  which  brings  the  total  value  of 
shipments  within  the  last  six  months  up 
to  $30,000. 

Trail — Ore  shipments  received  at  the 
Consolidated  smelter  from  March  8  to 
14  inclusive  totaled  9,153  tons,  coming 
from  the  following  shippers:  Mountain 
Chief,  New  Denver,  9  tons;  Paradise, 
Lake  Windermere,  36;  Rosebery  Sur- 
prise, New  Denver,  143;  Silversmith, 
66;  and  company  mines,  8,899. 

Ontario 
Sudbury — President  J.  L.  Agnew  of 
the  International  Nickel  Co.,  of  Canada, 
in  an  interview  at  Sudbury,  Ont.,  out- 
lined the  new  policy  of  the  company  in 
view  of  the  lessening  demand  for  nickel 
for  armament  and  war  material.  The 
salient  feature,  he  stated,  would  be  the 
remodeling  of  the  exploitation  depart- 
ment. Specialists  of  high  standing  had 
been  engaged  with  a  view  to  broaden- 
ing the  field  for  nickel  and  monel 
metal  parts,  as  new  uses  for  nickel 
would  have  to  be  created  to  make  the 
industry  a  success.  Hereafter,  all  re- 
fining of  nickel  will  be  done  at  Port 
Colbome,  but  the  resumption  of  opera- 
tions at  the  smelter  and  mines  may  be 
a   matter   of   months. 


Jalisco 

San    Geronimo    Mill    Being    Overhauled 

Mascota      I  de    San 

mo  S.  A.  ( referred  to  in  the  issue 

:  in  a  way  that   is  said  to  ho  mis 
leading    -Editor)  and  i  ho  I 
Santa   I:  i  ganized 

over   a    year.      Tho   first    eompan 

tho   Mirador  and  San  Jorge  and   Santa 

Lucia  mines;  the  second  the  Lupita  and 

i   ■ 

>.l    and    man 

is  trusteed  to  the  San  Geronimo  and 
Santa  Rosa  Securities  Corporation,  or- 
ganized under  the  laws  of  Massachu 
Work  has  boon  under  way  for 
four  months,  and  there  is  already  10,000 
tons  of  ore  on  the  reserve  dumps.  A 
power  plant  is  being  erected  and 
modern  machinery  installed  in  the  mill, 
which  i-  >  be  in  operation  by 

May  1.     The  high-grade  ore  is  already 
being  shipped  to  the  smelter. 

Nuevo  Leon 

Mill   To   Be   Built  at   Minas   Viejas 
Property 

Monterrey — William  A.  Burr  is  tak- 
ing over  the  Minas  Viejas  property,  the 
terminal  at  Guadeloupe,  and  the  rail- 
road from  the  Cia.  de  Penoles.  He 
states  that  he  will  erect  a  plant  for 
treating  low-gi-ade  lead  carbonate  and 
oxide  ores.  Owing  to  the  decline  in  the 
price  of  metals,  the  productivity  of  th-.> 
mine  has  been  retarded  in  recent  years. 
The  mine  has  important  bodies  of  iron 
and  zinc  ores,  the  former  running  50  to 
60  per  cent  iron  and  the  latter  30  to  45 
per  cent  zinc.  It  has  been  worked  for 
about  300  years. 

Chihuahua 

Erupcion  Company  Elects  Officers 

Chihuahua — A  meeting  of  the  Erup- 
cion Mining  Co.  was  recently  held  in 
El  Paso,  and  the  following  officers  were 
elected:  President,  E.  F.  Knotts;  vice- 
president,  John  F.  Bankherd;  secretary 
and  treasurer,  C.  A.  Kinne.  Other 
members  of  the  board  of  directors  are 
D.  B.  Smith,  W.  D.  King,  Jesse  Yoa- 
kum and  Warren  and  K.  L.  Mohler.  The 
property  of  the  company  was  discov- 
ered bv  E.  F.  Knotts. 


Argument  Heard  in  Oil  Land  Case 

Argument  was  heard  in  the  U.  S. 
Supreme  Court  on  March  13  in  the  ap- 
peal of  the  Government  from  the  deci- 
sion of  the  lower  court  which  confirmed 
title  to  certain  oil  companies  to  oil 
lands  in  California.  The  Government 
contended  that  the  lands  were  not  sub- 
ject to  entry  by  the  oil  companies, 
including  the  North  American  Oil  Con- 
solidated, because  they  had  not  began 
development  work  prior  to  their  with- 
drawal by  the  Government  as  Naval 
oil  reserves.  The  oil  interests  argued 
that  the  companies  were  entitled  to  the 
lands  under  mining  patents  and  that 
discovery  and  development  work  was 
being  prosecuted  before  withdrawal. 


VRIZON  \ 

<iM   Dominion   Expected  To  Start   Fur- 
nace     Shea    Stockholders    Confer 
With  C.  Ac  A.  Representatives 

By  James  H.  McClin  ro 

Globe       l  m    shaft 

of  the  Porphyry  property  is  now  down 
550  ft.  and  is   to  be  sunk   to   1,400   fl 
before  a  station  is  cut.    It  will 
creted     throughout,     will     be    of     five 
16x21  -ft.  compartmi 

in   tho 
ed   that    it    is   to   be 
the   main    working   shaft    of   tin-  com- 
pany  when  completed  and  conio 

Inspiration 
third   of  its   mill,   the    Miami.     Old   Do- 
minion and   Iron  Cap  mills  are  running, 

sending    concentrates    to    the    Interna 

tional  smelter.  It  is  expected  that 
Old  Dominion  will  start  a  blast  furnace 
about   April    1. 

Ajo  —  Now  Cornelia  is  sinking  an- 
other large  well  seven  miles  from  Ajo, 
to  increase  the  water  supply  that  will 
be  needed  by  the  proposed  5,000-ton 
flotation  mill.  It  is  expected  that  a 
reverberatory  will  be  added  to  handle 
the  concentrates.  New  Cornelia's 
February  production  was  1,459,063 
pounds  of  copper,  somewhat  less  than 
the  January  output. 


Oatman — The  condition  in  the  Oatman 
district  now  obtaining  can  be  called  one 
of  "watchful  waiting."  The  first  spec- 
ulative enthusiasm,  brought  about  by 
the  reported  strike  in  the  diamond-drill 
holes  of  the  Oatman  United,  has  some- 
what abated.  The  management  of 
this  property  seem  averse  to  giving 
out  further  information  or  data.  The 
company  is  now  driving  a  crosscut 
which  will  open  and  check  up  the  ore 
indicated  by  the  drills.  This  reported 
discovery  of  values  in  the  rhyolite 
dikes  of  the  eastern  part  of  the  camp 
has  caused  several  other  companies  to 
initiate  drilling  campaigns.  In  all 
probability  there  will  be  no  further  in- 
crease of  activity,  except  in  drilling, 
until  the  Oatman  United  crosscut 
strikes  the  new  ore.  About  two  months 
will  be  required  for  this  driving.  If 
the  strike  is  then  confirmed,  Oatman 
will  enter  into  the  second  stage  of  the 
present  boom. 

Douglas — The  Calumet  &  Arizona 
Mining  Co.  was  able  to  produce  2,462,- 
000  lb.  of  refined  copper  in  February 
because  it  had  full  ore  beds  at  its 
smelter.  This  is  about  60  per  cent  of 
normal  production.  New  Cornelia,  a 
subsidiary  of  Calumet  &  Arizona,  is  on 
approximately  a  40  per  cent  production 
basis. 

At  a  meeting  of  officers  and  large 
stockholders  of  the  Shea  company  with 
Calumet  &  Arizona  representatives, 
held  in  Jerome,  it  is  understood  that 
a  definite  agreement  was  reached  con- 
cerning an  option  on  the  stock  to  be 
taken  by  the  latter  company,  and  that 
this  will  be  submitted  to  the  Calumet 
&  Arizona  directorate  at  a  meeting  to 
be  held  April   15. 
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sh.i-t.i    Sine   &    cupper    Co.    Increases 

Capital      Ingels   Deep   Mine 

Transferred 

*     .• 
San   Francisco — A   conference   of  nil 

men  has  been  held  here  relative  to 
a   readjustment    of   moneys    paid    to   the 

Government  under  the  Leasing  Act  and 
to  secure  some  amelioration  of  the 
existing  charges. 

A  recent  decision  of  the  Federal 
courts  confirms  the  ownership  of  F.  M. 
Smith  in  certain  borax  claims  in  the 
Death  Valley  region. 

The  Shasta  Zinc  &  Copper  Co.  has 
tiled  amended  articles  of  incorporation 
is.'  its  capitalization  from  200,- 
000   shares. 

The  Keynote,  a  mining  prospect  six 
miles  north  of  Vreka.  has  been  bonded 
•      V   B.  Randall,  of  Seattle. 

The  Cowing  mine,  of   Eddy's  Gulch, 

rear  ("ecilvillo  (Siskiyou  I  will  put 
fifteen  men  to  work  as  soon  as  water 
is  available  for  mill  operation. 

('.  D.  Jones  £  Co.,  of  Hollywood,  have 
bonded  the  West  End.  adjacent  to  the 
Mascot  mine,  near  Whiskeytown, 
Shasta  County.  W.  M.  Parsons  will 
direct  development  work. 

The  Pittsburgh  Syndicate,  developing 
a  gravel  mine  near  Iowa  Hill,  Placer 
»'.>unty.  has  announced  that  2.000  ft.  of 
pment  has  been  driven. 

R.  A.  Xicol  and  J.  L.  McCall,  of  Oak- 
land, have  bonded  the  Independence 
drift  mine,  near  Forest  Hill. 

The  Engels  Copper  Mining  Co..  ac- 
cording to  local  reports,  milled  '.Co  tuns 
per  day  during  January  and  February. 
A  wage  higher  by  25c.  per  day  than  at 
Butte  is  being  paid  the  men. 

The  California  Exploration  Co.,  of 
San  Francisco,  has  taken  over  the 
Angels  Deep  mine,  near  Angels  Camp. 
J.  C.  Benson  will  continue  as  manager, 
and  a  new  plan  of  deeper  development 
will  be  initiated. 

NEW  MEXICO 

Lordsburg — Work  on  the  Anita  Cop- 
per Co.'s  property,  formerly  known  as 
the  Octo,  is  being  pushed  under  the 
direction  of  George  A.  Foreman,  of  Los 
Angeles.  About  twenty  tons  of  sili- 
ceous carbonate  and  oxide  copper  ore 
carrying  some  gold  and  silver  is  being 
daily,  from  development  work. 
Preparations  are  being  made  to  install 
an  experimental  leaching  plant.  About 
twenty-five   men  are   working. 

Pratt — The  Calumet  &  Arizona  com- 
pany has  a  force  of  men  getting  out  fire 
clay.  It  owns  124  acres  of  clay  ground 
here,  and  has  shipped  several  carloads 
of  it  recently  to  the  C.  &  A.  and  the 
Copper  Queen  smelters  at  Douglas. 

Steins — The  Volcano  Mines  Co.  is 
working  a  small  force.  A  hoist  and 
compressor  have  been  installed,  and 
grading  for  other  equipment  and  build- 
ings is  being  done.  Considerable  de- 
velopment work  has  been  done  under- 
ground. The  property  consists  of  thir- 
ty-nine claims  held  under  option  and  by 
lecation.  The  company  has  a  capitaliza- 
tion of  2,000,000  shares,  par  $1. 


COLORADO 

South    I'ark    Company's    Dredge 
To   Be  Started   Slay   1 

Fairplay — The  dredge  under  con- 
struct  ion  by  the  South  Park  Dredging 
Co.  is  Hearing  completion  and  will  go 

into  operation  about  May   1.    The  dredge 

will   cost   when    completed,   upward    of 

S300.000  and  will  handle  about  5,000 
CU.yd.  of  gravel  every  twenty-four 
hours.  Two  more  dredges  have  been 
contracted  for,  both  of  steel  and  twice 
the  capacity  of  the  present  boat.  The 
firsl  is  to  be  completed  in  1923  and  the 
second   in  1924. 

The  company,  which  is  a  subsidiary 
>t  the  Ilammon  interests  in  California, 
owns  a  large  acreage  of  placer  ground 
between  Fairplay  and  Alma,  which  it 
has  been  testing  for  the  last  two  years 
or  more.  The  larger  dredges  are  being 
constructed  for  deeper  work,  where 
tests,  it  is  said,  indicate  that  from 
twelve  to  fifteen  years  will  be  required 
to  exhaust  the  proved  ground. 

Lyons — The  Smuggler-Ballarat  Min- 
ing  &  Milling  Co.  is  building  a  concen- 
trator to  treat  the  old  dumps  of  the 
Smuggler  mine,  estimated  to  contain 
150,000  tons  of  ore  that  may  be  treated 
at  a  profit.  Power  plant  and  other 
buildings  are  being  repaired,  and  roads 
are  being  reconstructed  to  the  property. 
The  company  was  organized  in  January, 
1922,  by  C.  L.  Sloan  and  associates. 
The  capital  of  $300,000  is  represented 
by  300,000  shares.  C.  L.  Sloan  is  presi- 
dent and  general   manager. 

Idaho  Springs — The  Coral  Gold  Min- 
ing Co.  has  been  incorporated  for 
$500,000,  and  will  undertake  the  re- 
opening and  development  of  the  Eng- 
land group  of  mining  properties  in 
Clear  Creek  County.  W.  L.  Stevenson 
is  president. 

The  Gem  Mining  Co.  will  start  its 
Newton  mill  and  begin  treating  ore 
from  the  Gem  mine,  where  development 
work  has  been  in  progress  for  more 
than  a  year. 

Telluride  —  During  February  ship- 
ments of  concentrates  were  as  follows: 
Smuggler-Union,  63  cars;  Tomboy,  50; 
total,  113,  compared  to  143  in  January, 
and  104  cars  during  February  of  last 
year. 

Ophir  Loop — The  Valley  View  Leas- 
ing Co.,  operating  the  San  Bernardo 
mine,  is  milling  about  100  tons  of  ore 
per  day.     B.  C.  Essig  is  manager. 

NEW  YORK 

Northern  Ore  Co.  Resumes  at  Mine 
and    Mill 

Edwards— The  Northern  Ore  Co.,  of 
Edwards,  N.  Y.,  has  reopened  the  plant 
f'nd  mines,  which  have  been  closed  since 
early  in  1921.  The  plant  is  now  employ- 
ing about  100  men  and  running  on  a 
schedule  of  about  forty  tons  daily  of 
ncentrates.  It  is  planned  to 
double  this  force  in  the  near  future. 
Shipments  from  stocks  accumulated 
during  1920  and  1921  have  been  con- 
tinued during  the  time  the  plant  was 
fiown. 


NEVADA 

West    End    Increases   Tonnage — Eureka 

Holly     and     Bullwhacker     Merge — 

Situation  Better  at   Pioche 


(f> 


our  Special  Com  9pt "><>  nt 


Tonopah— The  West  End  Consoli- 
dated has  increased  its  tonnage  from 
225  to  300  per  day.  The  extra  tonnage 
will  be  treated  at  the  MacNamara  mill, 
with  probably  some  shipments  to  other 
custom  mills  of  the  district.  F.  C. 
Ninnis.  superintendent  of  the  West  End 
mill,  is  to  have  complete  charge  of  the 
MacNamara  mill  also.  The  Halifax  Co., 
which  is  controlled  by  the  West  End,  is 
shipping  20  tons  of  ore  per  day. 

It  is  reported  that  the  Rescue  Eula 
has  made  an  important  ore  discovery  in 
a  vein  which  has  been  developed  and 
stoped  to  the  property  line  by  the 
Tonopah  Belmont,  and  that  the  ore  will 
be  shipped  to  the  Belmont  mill  via  the 
Belmont  underground  workings.  The 
Rescue  Eula  is  shipping  about  450  tons 
of  ore  per  month,  from  which  a  profit 
of  approximately  $5,000  per  month  is 
realized. 

Recent  bullion  shipments  from 
Tonopah,  representing  clean-up  of  op- 
erations for  the  last  thirteen  days  of 
February,  are  as  follows:  Belmont, 
$101,640;  Tonopah  Mining,  $60,000; 
West  End,  $68,000;  Tonopah  Extension, 
$59,500.  These  shipments  are  about 
normal. 

Eureka— The  Eureka  Holly  and  Bull- 
whacker  have  been  consolidated  as  the 
Holly  Consolidated  Mining  Co.  Officers 
of  the  company  state  that  funds  are 
now  available  for  mill  construction,  and 
that  plans  are  being  formulated  for  the 
beginning  of  work  in  the  spring,  the 
process  to  be  employed  being  flotation. 
The  Holly  is  reported  to  have  100,000 
tons  of  mill  ore  available. 

Luning — A  new  orebody  of  promise 
has  recently  been  cut  in  the  tunnel 
workings  of  the  Luning  Consolidated 
Mining  Co.,  which  is  operating  five 
miles  east  of  Luning.  Face  samples 
run  as  high  as  $50  in  gold  and  silver. 
This  company  is  shipping  gold  and 
silver  ore  to  the  Tonopah  Mining  Co.'s 
mill  at  Millers,  and  an  iron  ore  carry- 
ing gold  to  Richmond,  Cal. 

Virginia  City — The  United  Comstock 
Mines  Co.  plans  to  increase  the  mill 
construction  crew  by  at  least  150  men 
on  April  1.  Much  time  has  been  lost 
owing  to  adverse  weather  conditions, 
and  it  is  not  considered  likely  that  the 
mill  can  be  completed  by  July,  as  orig- 
inally planned.  The  haulage  tunnel  is 
practically  finished,  and  the  mine  will 
soon  be  ready  for  production. 

Pioche — Improving  weather  condi- 
tions will  soon  be  reflected  in  a  decided 
increase  in  the  ore  shipments  from  the 
Pioche  district.  For  the  week  ended 
March  10,  the  following  mines  shipped 
crude  ore  to  the  Salt  Lake  Valley 
smelters:  Bristol  Silver,  215  tons; 
Black  Metals,  240. 

Financial  arrangements  just  com- 
pleted indicate  that  Eastern  interests, 
represented  by  C.  W.  Geddes,  are  plan- 
ning to  resume  work  on  a  number  of 
properties    in    the    Silverhorn    district, 
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including  the  Silver  Dale,  the  Nevada 
Silverhorn,  the  Silver  Peer,  and  the 
Silverhorn   Mining  &    Development  Co. 

A  consolidation  of  these  companies  may 
be  effected. 

For  the  last  two  months  representa- 

Itives  of  the  International  Smelting  Go. 
at  Tooele,  which  is  expected  to  resume 
soon,  have  been  negotiating  Eor  ore  in 
the  Pioche  district,  and  the  mines  with 
the  larger  tonnages  blocked  out. 
notably  the  Combined  Metals.  Bristol 
Silver.  Black  Metals  and  others,  have 
been  examined  by  engineers  of  the 
Anaconda  Copper  Mining  Co.  (which 
owns  the  International)  with  a  view- 
to  obtaining  a  substantial  tonnage  of 
mixed    ores    from     this     district.      The 

I  favorable  long-term  contract  granted 
the  Prince  Consolidated  by  the  Inter- 
national Smelting  Co.  is  still  in  effect, 
and  it  is  probable  that  shipments  will 
be  resumed  from  the  property  this  sum- 
mer, though  the  stockpiles  of  Prince  ore 
still  on  hand  at  the  smelter  will  be  suffi- 
cient for  some  time.  In  addition  to  this, 
there  is  a  large  tonnage  of  siliceous 
Bullionville  tailings  available,  which, 
with  cheaper  costs,  can  be  smelted  at  a 
profit. 

J.  D.  Thomson,  president  of  the 
Virginia  Louise  company  mine,  says 
the  mine  contains  the  largest  deposits 
of  fluxing  ore  in  the  West,  and  that  the 
present  shaft  and  lateral  workings  have 
opened  up  probably  1,250,000  tons  of 
fluxing  ore  of  a  gross  value  exceeding 
$6,000,000. 

WASHINGTON 

Gorrien  Mine  Has  Deposit  of   High- 

Grade  Zinc  Ore — Gladstone 

To  Reopen 

Northport — The  Northport  district  is 
just  emerging  from  an  unusually  long 
winter  of  severe  weather  and  deep 
snow.  Only  one  property,  the  Gorrien 
zinc  mine,  operated  through  the  winter. 
This  property  was  recently  reincorpo- 
rated as  the  Washington  Black  Rock 
Mining  Co.  An  engine  house  was  built 
several  months  ago,  and  power  ma- 
chinery was  installed.  A  crosscut  has 
been  driven  233  ft.  to  the  vein  and  the 
shaft  is  now  being  deepened  on  the 
ore.  A  125-ton  log  ore  bin  and  sorting 
tables  have  been  completed,  and  ship- 
ments of  high-grade  zinc  ore  will  be 
started  during  the  month.  Exploration 
'  work  is  proving  an  exceptionally  high- 
grade  deposit  of  zinc  ore.  Only  the 
ere  necessarily  removed  in  development 
work  is  being  shipped. 

With  the  promise  of  warmer  weather 
the  Gladstone  lead  mine  will  reopen 
with  a  small  crew  under  the  direction 
,-of  Dan  Dodd.  This  property  is  on  a 
chimney  of  high-grade  lead  ore  in  lime- 
stone. Shipments  will  be  made  via 
Boundary,  Wash. 

It  is  generally  believed  that  a  slight 
betterment  of  the  lead  market  will 
encourage  the  Electric  Point  mine  to 
resume  operations   and   shipments. 

Leasers  are  operating  on  a  small 
scale  at  the  Lead  Trust  and  Paragon 
mines.  The  lead  smelter  at  Northport 
is  still  down. 


MON  rAN  \ 

t.reat   Falls  Smelter  Now   Turning  <>ui 

Copper — Tuolumne  Read]  to 

Resume  1'rodurlinn 

By  A.  B.  Keith 

Buttt — For  the   first   time   sin 

ion  of  operations  at  the  Great 
Kails  works  of  the  Anaconda  Copper 
Mining  Co.,  ten  months  ago,  copi 

turned     OUt     last     Week     in     marketable 

form.  Since  the  mines  resumed  at 
Bui  te,  on  Jan.  1 6,  copper  lias  be< 
intr  through  to  Great  Falls  from  the 
Washoe  works  at  Anaconda,  in  the  form 
of  anodes  for  refining  in  the  electrolytic 
department  and  the  furnace  sei 
this  plant.  With  the  starting  of  the 
furnace  section  the  Boston  &  Montana 
-m.lier  al  Great  Falls  can  be  said  to  be 
in  operation  again,  but  several  weeks 
more  will  be  required  to  bring  produc- 
tion up  to  the  capacity  planned  for  the 
immediate  future.  By  April  1  probably 
S00  men  will  be  employed  in  all  depart- 
ments at  Great  Falls,  and  during  this 
month  the  growth  of  operations  is  ex- 
pected to  provide  employment  for  a 
slightly  larger  crew.  The  volume  of 
production  anticipated  for  the  spring 
months  will  give  employment  to  about 
1,000  men,  but  it  is  considered  unlikely 
that  more  than  1,200  will  be  working 
until  the  year  is  well  advanced.  The 
zinc  department  now  is  running  at 
about  65  per  cent  of  capacity.  This  is 
being  increased  as  rapidly  as  is  pos- 
sible, and  it  is  intimated  in  company 
circles  that  the  Anaconda  will  be  found 
at  capacity  production  by  the  middle 
of  the  summer  so  far  as  its  zinc  out- 
put is  concerned. 

An  epidemic  of  influenza  in  a  mild 
form  has  raised  havoc  with  the  forces 
of  the  company.  Probably  400  men 
were  incapacitated  last  week.  Other 
mining  organizations  were  affected  cor- 
respondingly. 

Operations  were  resumed  last  week 
at  the  Original  and  Neversweat  mines, 
and  as  soon  as  possible  production  will 
be  started  also  at  the  High  Ore  mine. 

IDAHO 

Preliminary  Tests  of  Armstead   Mill 
Satisfactory 

Leonia — An  extra  steam  shovel  has 
been  ordered  by  the  Idaho  Gold  &  Ruby 
Mining  Co.,  for  use  in  emergencies. 
The  shovel  is  to  be  used  only  in  the 
event  of  a  break  in  the  canal  used  for 
carrying  water  for  sluicing. 

Talache  —  Preliminary  tests  of  the 
Armstead  mill  have  proved  entirely 
satisfactory.  Karl  A.  Bernsen,  the 
engineer  in  charge  of  construction,  has 
returned  to  Salt  Lake  City. 

Coeur  d'Alene  City — Tests  of  400  lb. 
of  ore  from  the  Homebuilder  property, 
between  here  and  Kingston,  snowed 
platinum,  palladium,  and  iridum  to  the 
extent  of  $4.75  per  ton,  with  gold  and 
silver  values  of  $7.55. 

Hailey — John  Pope,  of  Butte,  presi- 
dent of  the  Golden  Glow  Mining  Co.,  has 
purchased  the  interest  of  C.  L.  Fried- 
riehs   in   that  company. 


UTAH 

Park-Utah  Developing  Into  Large  Silver 

Producer     Grand  <  entral  Making 

Geological  Survey 

Park  Citj     Sh  ipments   for-  thi 
ended  March  n  amounted  to  2,627  tons, 

were  Judge  allied 
502;  and 

Silver    King    Coalition.    759. 

The   Park-Utah   will   pay    its 

dividend,  amounting  to  Hie.  ;l  share,  or 
a  tolal  of  $100,000,  mi  April  1.  The 
first  dividend,  of  5c.  a  share,  was  paid 
Dec.  15,  1921.  The  mine  is  developing 
into  one  of  the  largest  silver  producers 
of  the  camp.  Four  parallel  veins  have 
been  opened,  and  production  at  present 
is  coming  from  one  vein  in  which  an 
ore  shoot  has  been  developed  for  700 
ft.  on  its  strike  and  200  ft.  on  I 
with  ore  continuing  in  both  headings. 
The  vein  dips  at  an  angle  of  50  deg. 
The  average  thickness  of  the  ore  is 
from  3  to  5  ft. 

Present  shipments  are  approximately 
150  tons  per  day  of  siliceous  ore  carry- 
ing  lo  to  50  oz.  silver,  with  some  gold. 
Some  of  the  ore  breaks  65  oz.  and  better 
per  ton.  The  monthly  silver  production 
is  between  150,000  oz.  and  175,000  oz. 
with  about  $6,000  in  gold.  More  ore  is 
being  developed  than  mined.  Opera- 
tions are  being  carried  on  through  the 
Ontario  drain  tunnel,  in  which  new 
track  (40  lb.  steel  rail)  is  being  laid 
from  the  portal  to  the  Daly-West  shaft, 
a  distance  of  four  miles.  Electric  haul- 
age is  being  installed.  When  the  new 
electric  equipment  is  ready,  ore  will  be 
h-.uled  to  the  Daly-West  shaft,  hoisted 
900  ft.,  and  then  trammed  to  the  portal 
of  the  Ontario  No.  1  tunnel,  and  there 
loaded  into  railroad  cars.  Waste  will 
be  hauled  to  the  mouth  of  the  Ontario 
drain  tunnel.  Production  is  at  present 
limited  by  transportation  facilities.  The 
Park-Utah  is  on  the  east  side  of  the 
Ontario  dike,  which  was  formerly 
believed  to  mark  the  limit  of  the 
productive  ground  and  mineralization 
on  the  east. 

Eureka — Ore  shipments  from  the 
Tintic  district  for  the  week  ended 
March  11  totaled  141  cars,  compared 
with  121  cars  the  week  preceding.  Ship- 
per's were  Tintic  Standard,  42  cars; 
Chief  Consolidated,  38;  Colorado,  16; 
Victoria,  9;  Grand  Central,  9;  Eagle  & 
Blue  Bell.  7;  Iron  Blossom,  6;  Swansea, 
5;  Centennial-Eureka,  4;  Bullion-Beck, 
2;  Gemini,  2;  and  Lady  Aspinwall,  1. 

The  Grand  Central  has  completed  the 
installation  of  a  new  electrically  driven 
Sullivan  angle-compound  1,400-ft.  com- 
pressor. The  electric  transmission  line 
to  the  property  is  completed.  Surveys 
of  the  mine  have  been  finished  and  geo- 
logical work  is  progressing.  A  number 
of  contracts  for  drifting  and  raising 
have  been  let,  and  more  work  will  be 
done  when  the  geological  data  are  com- 
pleted. Present  shipments  amount  to 
amout  75  tons  dailyT,  all  of  which  is 
being  made  by  lessees.  The  output  is 
about  30  per  cent  silver-lead  ores  and 
70  per  cent  silver-gold-copper  ores. 
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Daily  Prices  of  Metals 


Copper.  N.  V.. 
Rnery* 

Tin 

Lead 

Zinc 

99  Per  Cent 

Straits 

N.  Y. 

Mar. 

Electr  lytic 

2S   25 

28.75 

4.70@4.75 

4.40@4.45 

4.70 

29.00 

4.70@4.75 

t   400' 4.4  = 

4.70@4.725 

18 

4.70@4.75 

4.7C@4.75 

4.40(.i  1.425 

4  725 

21 

28  30 

4.70@4.75 

4.40@4.425 

1  675(5  I  70 

i:  625 

28.625 

4.70@4.75 

4.40@4  45 

(  675<§  4.70 

•These  prices  correspond  to  the  following    quotations    for   copper   delivered:    March 
16th  to  22d.  inclush 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 

i   by   producers   and   agencies,   and   represent    to 

t  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 

lor   markets,    reduced    to    the    basis    of    New    York   cash,    except   where    St.    Louis 

is  the  normal  basine  point,   or  as   otherwise   noted.      All   prices   are   in   cents  per  pound. 

delivered,"  which  means  that  the  seller  pays  the  freight  from 

Briery  to  the  buyer's  destination. 

Quotations  for  copper  are   tor  ordinary   forms  of  wire  bars,   ingot  bars  and  cakes. 

I    lb.    is   charged   and  there  are  other   extras    for   other 

re  sold  at  a  discount  per  lb. 

Quotations  for  zinc  are  for  ordinary   Prime  Western   brands.     Tin  is  quoted  on  the 

.  :i  tin,  99  per  cent  gi  i    Straits  tin.     Quotations  for  lead 

•  btained  for  common  lead,  and  do  not  include  grades  on  which  a  premium 


London 


Copper 

Lead 

Zinc 

Mar. 

Standard 

Electro- 
lytic! 

Spot 

3M 

Spot 

3M 

Spot 

3M 

Spot 

3M 

16 

r 

18 
20 
21 
22 

60i 
60 

59J 
59} 
58J 

61i 

60! 

601 
60 
59J 

67* 
674 

67i 
663 

66 

143 
1431 

1434 
143f 
1431 

145 

1455, 

1451 

1441 
144; 

22 
211 

21| 
21! 
211 

211 

211 

in 

2H 
2 1  i 

26 
25?- 

25,' 
25  2 

26 
253 

251 

25  \ 

The  above  table  gives  the  closing  quotations  on   the  London   Metal   Exchange, 
•es  in  pounds  sterling  per  ton  of  2.240  lb. 


Silver  and  Sterling  Exchange 


Sterling 
Exchange 
"Checks" 

Silver 

Mar. 

21 

22 

Sterling 
Exchange 
"Checks" 

Silver 

Mar. 

New  York 
Domestic 
Origin 

New  Y'ork 
Foreign 
Origin 

London 

New  York 

Domestic 

Origin 

New  York 
Foreign 
Origin 

London 

16 

17 
18 

454 

435  J 
440 

991 
99f 
991 

641 

04; 

33J 

331 

4371 

437 

4391 

99| 

991 
99| 

64f 
64£ 
654 

331 

331 

335 

New    York  quotations   are   as   reported  by   Handy   &   Harman   and   are   in   cents   per 
troy  ounce  of  bar  silver.   999   fine.      London  quotations  are   in   pence   per  troy   ounce   of 
silver.  r<25  fine.    Sterling  quotations  represent  the  demand  market  in  the  forenoon, 
'immand  one-half  cent  premium. 


Metal  Markets 

New  York.  March  22,  1922 
The  metal  markets  have  been  feature- 
less during  the  last  week,  and  prices 
are  virtually  unchanged.  The  copper 
and  zinc  markets  are  stagnant  again, 
and  tin  is  also  quiet.  Lead  continues  in 
good  demand.  There  seems  no  great 
fear  of  a  coal  strike,  but  buyers  are 
cautious. 

Copper 
One  large  producer  says  he  cannot 
remember  a  time  when  the  copper  mar- 
ket was  any  quieter  than  it  has  been 
during  the  last  week.  We  fear  that  his 
memory  is  short,  but  the  fact  remains 
that  business  has  been  unusually  limi- 
ted and  largely  confined  to  orders  for  a 


few  carloads.  The  principal  interests 
are  generally  maintaining  the  13c.  de- 
livered price,  but  are  booking  only  an 
occasional  order  from  old  customers. 
Some  of  the  smaller  producers  are  quo- 
ting 12sC  where  the  delivery  charges 
are  not  excessive,  and  it  would  not 
have  been  difficult  to  do  business  at  this 
level  throughout  the  week.  So  far  as 
we  have  heard,  no  offers  which  would 
net  the  producer  less  than  12|c.  f.o.b. 
refinery  were  made,  but  if  a  large  in- 
quiry had  come  upon  the  market  it  is 
likely  that  that  price  would  have  been 
shaded.  The  present  attitude  of  copper 
fabricators  indicates  that  there  is  noth- 
ing to  be  gained  by  cutting  prices,  for 
they  are  not  interested  in  laying  in  a 
stock  of  metal  at  any  price. 


Export  demand  has  been  weak,  but 
prices  have  been  maintained  above  do- 
mestic levels.  The  limited  amount  of 
business  which  was  done  would  prob- 
ably net  producers  here  about  12.90c. 

Lead 

The  official  contract  price  of  the 
American  Smelting  &  Refining  Co.  con- 
tinues at  4.70c.  New  York,  and,  for 
desilverized,  4.50c.  St.  Louis.  Federal 
lead  is  reported  quoted  at  4.45c.  in  the 
St.   Louis   market. 

The  demand  during  the  week  has 
again  been  well  diversified,  with  a  sat- 
isfactory volume  of  small  orders.  Yes- 
terday two  1,200-ton  inquiries  were  on 
the  market.  After  continuing  our  quo- 
tation of  the  New  York  market  at  4.70c. 
since  Nov.  25,  we  are  this  week  in- 
creasing the  figure  to  4.70@4.75c.  The 
charge  has  seemed  necessary  because 
of  the  continued  disinclination  of  some 
producers  to  sell  at  the  lower  level  ex- 
cept to  favored  buyers,  and  has  been 
caused  by  a  generally  sold-up  market 
in  the  East  and  by  the  fact  that  the 
Middle  Western  price  has  advanced  so 
that  it  is  more  profitable  to  sell  on  the 
St.  Louis  basis  than  to  sell  in  the  East 
on  a  4.70c.  New  York  basis.  Most  of 
the  lead  sold  at  4.75c.  has  been  in  small 
lots,  but  the  total  tonnage  will  average 
up  well  with  that  sold  at  the  lower 
level. 

On  Monday,  the  St.  Louis  price 
weakened  slightly,  and  it  was  possible 
to  buy  from  several  small  interests  at 
4.40c,  there  being  practically  no  busi- 
ness done  at  the  4.45c.  level.  Not  a 
great  deal  of  4.40c.  lead  is  available, 
however,  and  it  would  not  be  surpris- 
ing if  the  4.45c.  price  were  again  gener- 
ally quoted  in  a  day  or  two.  In  Chi- 
cago, lead  has  averaged  around  4.55c. 
for  the  week.  In  Pittsburgh,  one  com- 
pany has  done  most  of  the  business  at 
4|c. 

Premiums  are  generally  being  asked 
for  April-May  shipment,  where  pro- 
ducers are  willing  to  sell  it  at  all,  and 
the  undertone  of  the  market  is  dis- 
tinctly strong. 

Zinc 

Two  or  three  orders  of  some  impor- 
tance were  placed  on  Friday  and  Mon- 
day at  4.725c,  East  St.  Louis,  but  the 
market  has  eased  off  and  the  general 
price  now  being  asked  is  4.70c.  How- 
ever, one  producer  is  offering  zinc  at  a 
concession  of  2*  points.  The  market  is 
really  not  much  weaker,  however,  sev- 
eral operators  being  uninterested  in 
selling  except  to  regular  customers. 
The  prospect  of  a  coal  strike  may  be  the 
reason  for  the  lack  of  inquiry  from  con- 
sumers. High-grade  zinc  has  been  sold 
fairly   actively   in    carload   lots   at   un- 
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changed  prices,  on  the  basis  of  6(  with 
freight  allowed,  Zinc  for  forward  de- 
liver) commands  slight  premiums. 

Tin 
ill.  market  lias  been  quiet,  with 
onlors  restricted  to  small  proportions. 
Both  the  London  market  and  sterling 
exchange  have  boon  steadier  than  usual, 
so  that  there  is  little  variation  in  the 
Now  York  price.  The  comparatively 
large  arrivals  so  far  this  month  seem 
to  have  been  well  absorbed.  Tin  fur  for- 
ward delivery  is  quoted  at  the  same 
prices  as  for  spot. 

Arrivals  of  tin,  in  long  tons:  March 
14th.  Liverpool,  50;  15th,  China,  75; 
London,  200;  Straits,  75;  16th,  Rotter- 
dam, 225;   17th  Liverpool,  10. 

Gold 
Gold    in    London:    March    16th,    95s. 
lid.;  17th,  95s.  9d.;  20th,  94s.  9d.;  21st. 
94s.  9d.;  22d,  94s.  8d. 

Foreign  Exchange 

The  Government  report  on  foreign 
trade  for  February  shows  a  continued 
unsatisfactory  trend.  The  excess  of 
exports  over  imports  droppeu  10  $34,- 
000,000.  compared  with  $274,000,000  a 
year  ago.  This  is  the  smallest  excess 
since  the  World  War  began,  and  is 
even  less  than  the  figures  of  February, 
1911,  and  February,  1913.  With  this 
condition,  the  recent  rise  in  foreign 
exchanges  is  in  part  explained.  On 
Tuesday,  March  21,  francs  were  9.025c; 
lire,  5.11c;  and  marks,  0.3475c  New 
York  funds  in  Montreal,  3A  per  cent 
premium. 

Silver 

Silver  has  shown  a  better  tone  this 
week  than  for  some  time.  The  Shanghai 
and  Hongkong  exchanges  have  im- 
proved, with  the  result  that  China  has 
been  a  buyer  in  the  London  market. 
and  on  the  21st  there  was  considerable 
inquiry  in  San  Francisco  for  China 
account  at  prices  above  the  New  York 
market.  This  is  the  first  time  since 
the  Chinese  New  Year  that  the  San 
Francisco  market  has  developed  any 
strength.  If  China  rates  are  main- 
tained the  London  market  should  hold 
steady,  although  prices  in  New  York 
will  depend  upon  the  course  of  sterling 
exchange. 

Mexican  Dollars — March  16th,  49; 
17th,  491;  18th,  49|;  20th,  491;  21st, 
491;  22d,  501. 

Other  Melals 

Quotations  cover  large  wholesale  lots  unless 
otherwise   specified. 

Aluminum — 20c  per  lb.  for  99  per 
cent  grade;  19c  for  98@99  per  cent: 
18c.  for  94(5)98  per  cent.  Outside  mar- 
ket nominal  at  17@18c  for  98@99  per 
cent  virgin  grades. 

Antimony  —  Chinese  and  Japanese 
brands.  4.25@4.30c:  market  dull. 
W.C.O.  brand,  5@5ic.  per  lb.  Cookson's 
"C"  grade,  spot,  9c  Chinese  needle  an- 
timony, lump,  nominal  at  4c.  per  lb. 
Standard  powdered  needle  antimonv 
<200   meshl,   nominal   at   5.25c   per  lb. 

White      antimony      oxide,      Chinese. 


guaranteed   99    per   cent    Sb.O,,   whole- 
sale lota,  6i(2)7c. 

The     market     has     become 
stronger   owing   to    the   withdrawal    of 
cheaper    offerings.      Further    improve- 
ment is  anticip 

\rseiiie      7c.    per    lb. 

The    market    is  weaker   and    ti,. 

of  shading  th< 

liismuth— $2@$2.10   per   lb. 

<  illinium— $1@$1.10  per  lb.,  in  1,000- 
Smaller  quantities,  $1.10@ 
$1.25  per  lb. 

Iridium — Nominal,  $170@$190  per  oz. 

Nickel — Standard  market,  ingot  and 
shot,  41c;  electrolytic,  44c  Small  ton- 
nages, spot,  nominal  at  32c. 

Palladium — Nominal,   $55@$60. 

Platinum— $85@$90  per  oz. 

Quicksilver— $50  per  75-lb.  flask.  San 
Francisco  wires  $49.30. 

The  prices  of  Cobalt,  Molybdenum. 
Monel  Metal,  Osmium,  Rhodium,  Sele- 
nium, Thallium  and  Tungsten  are  un- 
changed from  the  prices  in  the  issue 
of   March  4. 

Metallic  Ores 
The  prices  of  Bauxite,  Chrome,  Man- 
ganese, Tungsten,  Molybdenum.  Tan- 
talum. Uranium,  Vanadium,  and  Iron 
Ore,  Zircon  and  Zirkite  are  unchanged 
from  the  prices  in  the  issue  of  March  4. 

Zinc  and  Lead  Ore  Markets 

Joplin.  Mo.  March  18 — Zinc  blende, 
per  ton,  high  $30.90;  basis  60  per  cent 
zinc,  premium,  $28;  Prime  Western, 
$27;  fines  and  slimes,  $26@$25;  average 
settling  price,  all  grades  of  blende, 
$26.62. 

Lead,  high,  $63.90;  basis  80  per  cent 
lead,  $60;  average  settling  price,  all 
grades  of  lead,  $62.80  per  ton. 

Shipments  for  the  week:  Blende, 
8,515;  lead,  1,480  tons.  Value,  all  ores 
the  week,  $319,680. 

Firm  holding  by  sellers,  with  in- 
creased demand,  advanced  blende  prices 
50c.  to  $1  per  ton.  Shipments  exceeded 
production,  and  buying  for  next  week 
was  above  production  estimates,  which 
are  placed  at  7,250  to  7,500  tons  per 
week,  with  shipments  averaging  over 
8,000  tons  per  week. 

Lead  lessened  slightly  in  demand,  with 
one  buyer  seeking  a  small  amount  of 
ore. 

Platteville,  Wis.,  March  18 — Blende, 
basis  60  per  cent  zinc,  $28.  Lead  ore, 
basis  80  per  cent  lead,  $60  per  ton. 
Shipments  for  the  week:  Blende,  187 
tons.  Shipments  for  the  year:  Blende, 
2,027,  tons;  lead,  560  tons.  Shipped  dur- 
ing the  week  to  separating  plants,  348 
tons  blende. 

Non-Metallic  Minerals 


Barytes— Crude,  $6@$8  per  ton,  f.o.b. 
mines.  Ground,  white,  $17@$23;  off- 
color  grades,  $13@$21  per  ton,  f.o.b. 
mills.  Foreign  importations  of  crude 
are  being  laid  down  at  Atlantic  ports 
;.S0@$8.25,  c.i.f. 

Fluorspar — Fluxing  lump,  $20;  flux- 
ing gravel,  $17.50;  No.  1  ground,  $50@ 


2   ground    $40    per   ton,    f.o.b. 
•  lull. 
There    are    no    price    change 
dicated  in  the  ,,,.,, 
the  issue    of  March   I  covering  Asbestos, 
Borax,     <  halk     <  hina     Clay,     Emery, 
Feldspar,     Fuller's     Earth.     Graphite, 
Gypsum,    Limestone,    Uagnesite,    Mica. 
Mona/.ite,    Phosphate,    Pumice,   Pyrites, 
Silica.    Sulphur,   and    Talc. 

Mineral  Products 
Sodium    Nitrate      $2.85   per   hundred- 
weight, ex  vessel,  Atlantic  porl 

The  prices  of  Copper  Sulphate,  Potas- 
sium Sulphate,  and  Sodium  Sulphate 
are  unchanged  from   issue  of   March   4. 

Ferro -Alloys 
Ferromanganese — Domestic,  78  to  82 

per   cut.   $t;2@$64,   f.o.b.   furnace. 

Ferrovanadium — $3.55  per  lb.  of  V 
contained,    according    to    analyses    and 

quantity. 

The  prices  of  Ferrotitanium,  Ferro- 
cerium,  Ferrochrome,  I  erromolybdenum, 
Ferrosilicon,  Ferrotungsten  and  Ferro- 

uranium   are  unchanged  from  issue  of 
March   4. 

Metal  Products 
The   prices    of   Copper    Sheets,    Lead 
Sheets,  Nickel  Silver,  Yellow  Metal,  and 
Zinc    Sheets    are    unchanged    from    the 
issue  of  March  4. 

Refractories 
The  prices  of  Bauxite  Brick,  Chrome 
Brick,  Chrome  Cement,  Firebrick,  Mag- 
nesite   Brick,  and   Silica   Brick  are  un- 
changed from  the  issue  of  March  4. 

The  Iron  Trade 
Pittsburgh,  March   21,    1922 

Demand  for  steel  products  holds  up 
well,  and  in  some  quarters  shows  a 
slight  increase.  The  market  for  nails 
is  up  to  normal.  Tin  plate  is  if  any- 
thing above  normal,  and  sheets  are 
doing  as  well  as  the  average  of  the  last 
few  years.  Standard  steel  pipe  is 
above  normal  and  oil-country  goods 
are  below  normal.  Demand  for  bars, 
shapes  and  plates  is  considerably  below 
normal.  Steel  ingot  production  shows 
no  material  change,  having  been  at 
about  29,000,000  tons  a  year  for  the 
last  four  weeks. 

No  steel  product  has  weakened  in 
price  lately  and  some  lines  have  stiff- 
ened somewhat.  Nails  are  again  quite 
firm  at  $2.40.  Bars,  shapes  and  plates 
are  fairly  steady  at  1.40c,  concessions 
below  this  figure  having  become  rare, 
and  hopes  have  grown  that  a  1.50c 
minimum  can  soon  be  established. 
Sheets  remain  absolutely  firm,  as  for 
three  or  four  months. 

Pig  Iron — Recent  sales  of  basic  pig- 
iron  at  SIS,  Valley,  have  established 
the  market  at  that  level,  an  advance 
of  25c  Sales  of  foundry  seem  all  to 
have  been  at  $19,  Valley,  representing 
a  steadier  market.  Small-lot  sales  of 
bessemer  continue  to  be  at  $19  50 
Valley. 

Coke 
Connellsville — Furnace,   $3.25@$3.50- 
foundry,  S4.25@$4.75. 
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Hollinger     An  Example  of  a  Mining  Investment 


By  Harry  J.  Wolf 

Written  tor  Engineering  and  Mining  Journal 


THE   QUESTION   has   boon   asked  frequently   by   men 
interests  lie  chiefly  in  raining  ventures  of  the 
more  stable  variety,  "Why  does  the  average  citizen 

stently  refuse  to  consider  a  legitimate  and  well-planned 
mining  venture  as  an  attractive  basis  for  a  public  llotation. 
although  he   is   ready   to   place  his   money   in   the   shares  of 

other  industrial  enterprise,  or  some  railroad  stock,  that 
■i  unworthy  to  be  called  a  business-man's  risk,  to  say 
nothing  of  considering-  it  as  an  investment'.'" 

The  mining  man  who  asks  this  question  is  sometimi 
the   impression   that   his   favorite   industry   is   discriminated 

st   unjustly.     If  he   has   operated   a   mine    successfully 

a  period  of  years,  he  appreciates  the  various  factors 

that  must  be  considered  in  order  to  make  a  commercial  suc- 

f   mining.      He   knows    that    a   mining    company    is    a 

ital  dividends  distributed   to   its  stockholders 

during    its    lifetime    are    sufficient    to    return    the    original 

il  expenditures  representing  the  purchase  price  of  the 
mine,  and  its  preliminary  development  and   equipment,  to- 

■  with  interest  at  a  rate  commensurate  with  the  risk, 
all  within  the  life  of  the  mine.     Otherwise  there  is  no  con- 

t  profit  in  the  venture  for  the  stockholders  who  par- 
ticipated from  the  beginning  to  the  end  of  the  enterprise. 

For  those  who  become  stockholders  in  the  company  at  any 
time  after  the  original  distribution  of  its  stock,  by  buying 
shares  in  the  open  market,  a  successful  commitment  presup- 
poses that  the  purchaser  will  receive  the  price  paid  for  the 
shares,  together  with  whatever  additional  sum  is  necessary 
to  constitute  an  interest  return  commensurate  with  the  risk, 
before  the  mine  is  worked  out  and  the  company  is  liquidated. 
If  the  desirable  results  above  briefly  outlined  materialize, 
the  venture  will  have  been  a  successful  investment.  Because 
of  the  speculative  character  of  most  mining  ventures,  the 
term  investment  is  limited  to  those  that  have  a  certain 
stability  maintained  by  ore  reserves  sufficient  to  insure  sev- 
eral years'  life  for  the  mine.  However,  the  existence  of  ore 
reserves  does  not  necessarily  classify  the  project  as  an  in- 
vestment, for  there  are  as  many  important  speculative  fac- 
tors in  the  mining  industry,  such  as  varying  wages  and 
changing  metal  markets,  as  there  are  in  other  industries 
that  must  likewise  reckon  with  wages  and  the  market  prices 
for  finished  or  semi-fabricated  products.  On  the  other  hand, 
mining  is  in  no  worse  position  in  this  respect  than  many 
other  industries,  and  the  chief  reason  why  mining  receives 
the  most  unfavorable  consideration  from  the  average  citizen 
who  invests  or  speculates  in  industrial  shares  is  because 
most  mining  companies  fail  utterly  to  take  their  own  stock- 
holders into  their  confidence,  to  say  nothing  of  the  general 
public,  regarding  their  physical  and  financial  condition. 

Whenever  mining  companies  in  general  make  a  practice 
of  issuing  complete,  detailed,  and  comprehensive  monthly 
and  quarterly  reports  relative  to  expenses,  earnings  and 
profits,  and  physical  developments,  mining  shares  will  re- 
ceive the  same  consideration  from  the  public  that  is  accorded 
her  industrials.  It  would  be  unfair  not  to  call  attention 
to  the  fact  that  many  large  mining  corporations,  notably 
some  of  the  porphyry  coppers,  are  following  this  practice, 
and  their  action  has  done  much  to  advance  the  standing  of 
such  mining  shares  and  to  merit  public  confidence.  How- 
ever, many  strong  companies  ignore  the  public  and  their 
own  stockholders  in  this  regard,  so  that  their  officers  and 
directors  must  remain  under  suspicion  of  desiring  to  influ- 
ence the  speculative  market  for  their  shares,  to  their  own 
personal  advantage  and  to  the  injury  of  their  stockholders. 
Many  prominent  companies  could  be  named  that  say  not 
one  intelligible  word  about  their  costs  or  physical  condi- 
tion which  would  permit  their  stockholders  to  decide  whether 
they  are  justified  in  holding  their  shares,  or  whether  the 
shares  should  be  sold  to  others  who  are  more  willing  to  as- 
sume the  risks  as  they  stand  at  the  time,  and  thus  permit 
the  price  of  the  shares  to  gravitate  automatically  to  a  level 
where  they  belong,  so  far  as   it  is   possible  to   accomplish 


this  in  the  face  of  the  ever-present  professional  speculative 
buying  and  selling.  In  other  words,  many  mining  shares 
are  maintained  at  a  higher  or  lower  market  level  than  is 
justified  by  the  physical  and  economic  facts,  as  a  result 
of  the  practice  of  deliberately  keeping  the  public  in  ignorance 
of  information  to  which  it  is  fairly  entitled. 

As  a  rule,  gold  mining  is  one  of  the  most  speculative 
kinds  of  mining,  and  the  experience  of  the  last  few  years 
has  dissipated  the  fallacy  that  may  have  existed  in  the  minds 
of  some  friends  of  the  industry,  that  gold  mining  can  claim 
any  advantage  from  the  fact  that  there  is  a  standard  price 
for  its  finished  product.  In  opposition  to  the  speculative 
character  of  gold  mining  in  general,  it  is  interesting  to 
observe  that  one  of  the  best  examples  of  a  mining  invest- 
ment is  to  be  found  in  the  shares  of  a  great  gold-mining 
company — namely,  Hollinger  Consolidated  Gold  Mines,  Ltd. 
This  company  issues  detailed  reports  regarding  its  physical 
condition  and  developments,  its  financial  condition,  and  its 
operating  costs  and  profits.  Both  its  past  record  and  future 
prospects  are  such  as  to  cause  the  market  price  of  its  shares 
to  gravitate  to  a  level  that  indicates  investment  qualities. 
In  fact,  its  investment  yield  is  actually  unattractive,  because 
the  shares  are  selling  on  a  basis  comparable  with  numerous 
substantial  industrial  bonds  and  preferred  stocks,  and  at 
the  same  time  the  shares  have  many  of  the  inherent  elements 
of  a  mining  risk.  The  price  level  of  Hollinger  shares  is 
certainly  complimentary  to  its  business  management. 

During  the  six  years  ended  with  1921,  Hollinger's  net 
income  and  dividend  distributions  were  as  set  forth  in  the 
following  table: 

Earned       Dividend  Paid 

Year  Met  tnc  me      perShare         Paid         perShare 

1916  .      $2,674,346  $0   56        $3,125,000        $0.65 

1917  1,725,415  0.35  738,000         0   15 

1918  2,593,414  0.52  1,230.000         0.25 

1919  .  2.954,109  0.60  1,722,000         0.35 

1920  3.346,356  0   68  2.214,000  0.45 

1921  4.026.927  0.82         3,198,000         0.65 

Total  $17,320, 

Average 


The  average  earnings  and  distributions  are  calculated  on 
a  basis  of  4,920,000  shares  outstanding.  The  average  divi- 
dend is  equivalent  to  a  yield  of  8.2  per  cent  on  the  par  value 
of  $5.  However,  the  shares  have  sold  above  par  during  the 
last  three  years,  the  price  range  since  1918  being  as  follows: 


Year 

1919 
1920 
1921 
1922 


High 
$7  65 


Jividend 
$0.35 

0.45 

0.65 

0  65 


in  HiEh 
4.6 


From  this  it  appears  that  the  yield  on  the  high  price  for 
1919,  when  the  dividend  was  only  a  little  less  than  the 
average  distribution  for  the  period  of  six  years  ended  with 
1921,  was  only  4.6  per  cent;  and  at  present  the  dividend  rep- 
resents a  yield  of  about  7  per  cent,  which  is  not  an  attractive 
return  for  the  usual  mining  risk. 

As  the  market  price  of  the  shares  represents  the  consensus 
of  opinion  as  to  their  value,  from  a  combined  investment 
and  speculative  viewpoint,  it  is  of  interest  to  investigate 
the  fundamental  conditions  with  regard  to  the  stock  to  see 
if  the  market  price  is  "in  line"  with  the  facts. 

The  total  ore  reserves  on  Dec.  31,  1921,  were  reported 
as  3,402,609  tons,  having  an  average  value  of  $10.77  per 
ton,  and  a  gross  value  of  about  $36,644,000.  This  compares 
with  3,294,005  tons,  $11.11,  and  $36,596,000  respectively  for 
the  previous  year.  In  addition  to  this,  it  was  estimated 
that  the  probable  ore  in  veins  averaging  under  $6  per  ton 
amounted  to  787,668  tons,  having  an  average  value  of  $5.28 
per  ton  and  a  gross  value  of  $4,162,833.  On  Dec.  31,  1920, 
these  figures  were,  respectively,  585  078  tons,  $5.36,  and 
$3,135,731.  As  current  costs  do  not  permit  this  ore  to  be 
mined   at  a   profit,   it  is   not  now   included   in    the   payable 
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ore  reserves.     Surface  outcrops  were  estimated   to  coi 
202,6  in  tons  a  •  9  12  pi  i   ton 

The  ore  removed  from  the  mine  during  \'X1\  was  1,069,954 
tons,  arui  at  tins  rate  the  known  reserves  would  last  about 
3.2  years.  This  appears  to  be  a  safe  supply  of  ore  to  have 
ahead  of  production,  for  it  is  more  than  likely  thai  any 
larger  supply  would  entail  mo  for   maintenance 

of  underground  development  workings  than  it  would  be 
worth.  There  is  an  economic  limit  to  the  ore  reserve  in 
every  mine,  depending  on  Hie  nature  of  the  deposit,  the 
heaviness  of  the  ground,  and  other  local  peculiarities. 

The  company's  development  policy,  designed  to  maintain 
a  substantial  ore  reserve  ahead  of  requirements,  is  illus- 
trated by  the  fact  that  during  the  year  1921  develo] 
work  comprised  176  ft.  of  shafts.  L6.761  ft.  of  drifts,  12,883 
ft.  of  crosscuts,  1,77::  ft.  of  raises,  and  37,617  ft 
drilling.  With  much  promising  territory  undeveloped,  it 
is  fair  to  assume  that  the  company  will  be  able  to  main- 
tain a  substantial  ore  reserve  for  many  years. 

The  above-stated  facts  and  conditions  convey  the  im- 
pression that  Hollinger  shares  have  the  elements  of  sta- 
bility, and  that  they  probably  come  as  near  representing  a 
true  mining  investment  as  it  would  be  possible  to  find. 
This  very  stability,  with  its  effect  of  placing  the  shares 
on  an  investment  basis  so  far  as  yield  on  market  price 
is  concerned,  makes  them  unattractive  to  the  average 
citizen  who  may  be  looking-  for  a   spei  opportunity. 

The  fact  that  the  price  of  and  demand  for  the  product  is 
constant  also  makes  the  stock  more  unattractive  from  a 
speculative  point  of  view. 

Having  considered  the  income  account  of  the  company, 
it  is  of  interest  to  turn  to  the  balance  sheet.  The  largest 
item  among  the  assets  is  the  estimated  value  of  the  mining 
properties,  placed  at  $21,150,244.  The  second  largest  item 
is  over  $3,000,000  in  Victory  Loan  bonds;  and  the  plant, 
less  depreciation,  is  placed  at  $1,355,302.  The  following 
table  shows  the  trend  of  the  profit-and-loss  surplus,  and, 
what  is  more  significant,  the  net  working  capital. 


Year 
1916 
1917 
1918 
1919 
1920 
1921 


Profit-:m.l-I    OS 

Account 
$269,591   Deficit 
712.724  Surplus 
2.071.287 
2.670,577 
3.131.852 
3,960,780 


,c:  Working 

$515,477 
793,292 
2.403.070 
3.778,873 
5.041,606 
5.662,044 


It  is  apparent  from  these  figures  that  the  company  was 
improving  its  financial  position  during  a  period  when  many 
industrials  were  forced  to  strain  their  credit  to  the  utmost 
in  a  fight  for  their  existence.  This  speaks  volumes  for  the 
substantial  quality  of  the  enterprise,  and  the  efficiency  and 
ability  of  its  management. 


Mining  Dividends  for  March,  1922 

The  following  dividends  were  paid  by  mining  and  metal- 
lurgical companies  during  March: 

Companies  in  the  United  States  -            n       Per  Share 

American  Smelting  &  Refining  pfd U.  S  $1    75  (J  $875,000 

Calumet  &  Arizona,  c   .  .  Aril  0   50  (J  321.260 

Champion  Copper  Mich.  6  00  600.000 

Copper  Range  .      Mich.  1    00  304.16? 

Federal  Mining  &  Smelting  pfd.,  s.  1  Idaho  I    00  (j  120,000 

Hecla  Mining,  s.  1  Idaho  0I5Q  150.000 

Homestake  Mining,  g S.  D  0  25  M  62,790 

National  Lead U.  S  I    50  Q  309,831 

National  Lead  pfd D.  S  175  (J  426.433 

St.  Joseph  Lead. .      Mo,  0.25  Q  387.342 

Texas  Gulf  Sulphur  Texas  1   00  QX  635,000 

Utah  Copper Utah  0  50  Q  812.245 

Company  in  Canada 
Hollinger  Consolidated  Gold 

Q.  quarterly.  M.  monthly;  X.  includes  50c. 
1.  lead. 

Two  of  the  Michigan  copper  companies  reappear  in  this 
month's  dividend  list,  Copper  Range,  and  Champion,  owned 
jointly  by  Copper  Range  and  St.  Mary's  Mineral  Land. 
It  is  the  first  dividend  paid  by  Copper  Range  since  the  50c. 
disbursement  of  Sept.  15,  1920,  and  the  first  distribution 
by  Champion  since  the  $6  capital  distribution  of  April  15, 
1920.  The  United  Verde  passed  its  regular  dividend  of 
$1.50  which  would  ordinarily  have  been  paid  this  month, 
but  as  this  bad  news  affects  only  twenty  stockholders,  the 
di»»rjp0jntment  wj]]  at  ieast  not  be  widespread. 


Company  Reports 


National  Load  Co. 

A  report  of  operations  of  the  National   head  Co.  for  1921 
shows  the  following  statemeri  arnings  and  their 

disposition: 


Deo.  31,  1920 

DgS  for   1921.  aft.  '     led 


dends 
Divide] 

i 


$20,344,417   94 

3.481.512   91 


$23,825,930  85 


A  comparison  with  the  preceding  year  in  given  in  the  fol- 
lowing statement : 


<  tthor  im. 
Inventories 

Accounts  receivable.  . 

ivable 


■I.  1921 
$42.93J  I 

8,886.392  33 
20,583,102  19 
2,757.264.34 
12,014,795  59 
1.532.001    00 


Total  assets. 


Preferred  stock 

Common  stock.  .  . 

Bonds  of  subsidiary  ct  mpanies 


i.  1920 
$43,283,693.02 

'12  62 
19,602.194    7H 

3.719.880  63 
17.2" 

I.752.IOO  75 


$88,705,790.  12       $93,337,028  47 


$24,367,600.00 
20,655.400.00 
8.595,1 
2.3  3  5.689.35 
205,920.13 
2.500,000.00 
1.500.000.00 

2.878,922.73 

588.383.06 

20,880,874.85 


$24,367,600.00 
20.655,400.00 

9,030  ' 
2,01  ) 


2.500,000  00 
1,500,000  00 
4,000,000  0(1 

4.494.432  93 
4,432.083  06 
20.344.417.94 


Total  liabilities  $88,705,790.12       $93,337,028.47 


Gross  property . 
Less  depreciatio 


!   1   1  Ml.  tiF  PLANT  INVESTMENT 
Dec  31,  1921 
rve  10.562.252.29 


and  deple 


Dec    31.  1920 

$52,523,280.95 

9,239,587  93 


$42,932,234  67       $43,283,693  02 


Hecla  Mining  Co. 


A  report  of  operations  of  Hecla  Mining  Co.  for  1921 
states  that  a  net  profit  of  $634,965.67  was  made  and  divi- 
dends of  $500,000  were  paid.     Operating  account  follows: 


net  receipts. 

Interest 

Rents.    . 
Miscellaneous 


$1,801,768.68 
50.793   37 
6.162.24 
866   65     $1,859,590  94 


EXPENDITURES 

Mining  and  development $768,758.53 


Ore  sorting 

Ore  hauling,  mine  to  mill 

Milling.    ... 

Miscellaneous    (general    expense 
property  taxes) 


38.736  87 
43.046.55 

94.389.44 

154.728    25     $1,099,659.64 


Net  i 

Depreciation  reserves 

Depletion  of  property  in 

Xet  profit 

Miscellaneous  surplus  credit* 


Dividends 

Taxes — Federal  income  and  state  net  profit 


$759,931.30 
124,965.63 


$641,594   08 
532.960.45 


Surplus  Dec.  31,  1921 .     $2,123,219.57 

Current  assets  Dec.  31.  1921,  were  $1,250,437.78;  current 
liabilities,  $109,930.67.  Capitalization,  1,000,000  shares;  par 
value  25c.  each,  issued  and  fully  paid. 

Production  in  1921  amounted  to  39,137,894  lb.  of  lead  and 
1,060,139  oz.  of  silver,  from  29,794.5  tons  of  concentrates, 
and  13,180.05  tons  crude  ore  having  a  value  of  $45.07  per 
ton.  There  were  220,051  tons  of  ore  milled  and  267,905 
tons  treated. 
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Mining  Stocks 

Week  Ended  March  18,  1922 


Hi    h    1  ..„ 
;  OPPI  K 


Ahmeek  Ba 

! 

Nl   «      l"rk 

N 

N    i    Curb. 

per  N 

New  York 
-  ill  Lake 
N    V    Curb 
S     i    Curb 
Boston 
Crystal  <  tfon  Curb 

Davis-Daly Boston 

East  Butte  Boston 

na)  Bosl 

Franklin    Boston 

C.ranby  Cone  I  New  York 

■■■■  York 
Boston 
N    Y.  Curb 
New  York 
Iron  Cat  i  Curb 

pper.. 

Bostc 
Magma  ( 

JJey 

oaolidated. 
Miami  O  ■ 

Michigan 

Mohawk  Boston 

1.  Co*  N   Y.  Curb 

Nevada  Consol..  New  York 

melia Boston 

itte  ...  Boston 

ike  Boston 

■  .  r  N    Y    Curb 

Old  Dominion Boston 

Oseeola  Boston 

Phelps  Dodge Open  Mar. 

Quincy Boston 

boated  New  York 

ilea.  N   Y.  Curb 

St.  Mary's  Mm.  Ld..  Boston 

Seneca  Copper Boston 

Shannon Boston 

Shattuck  Ariiona New  York 

South  Lake Boston 

Superior  4  Boston...  Boston 

Tenn.  C.  4  C.  eta  New  York 

Tuolumne  Boston 

United  Verde  Ex  Boston  Curb 

1'tah  Consol   ...  B 

Utah  Copper  New  York 

fetal  ft?  B.iston 

Victoria  Boston 

Winona B 

Wolverine  Boston 


Boston 

Boston 

B.  .^ton 


NY  Curb 
Boston  Curb 
Boston 

New  York 
Boston 


81 
II! 
•65 
l| 
♦75 
29» 
28  J 
3) 
3J 
421 


t»!2 
t2 

2i 
28) 


2<i 
355 


15'. 

*92 

81 

t*65 

"ft 


•35 
12) 


r        19 

.  '20.  Q 


14  Sept. '19 
60J  Dec.  '21. 
284     June  '20, 


$0   50 
1   00 


0.25 
0  50 


12 
27| 


I) 
43 
►52 


7! 
23! 
28! 

1} 


t*8 

+  l! 

21 

271 


71 

17. 


U     Deo. 

361   Mar. 

18.  SA 
'21.  Q 

1  00 
0.50 

28;  Sept. 

20.  Q 

0   37| 

11 
45     Mar 
57 

18.  Q 

0  05 

'22.  Q 

1    00 

71    M.ir. 

'20,  Q 

0  25 

Ill  Dec. 

19,  A 

0  50 

'65     Feb. 
11     ... 

1  9,  SA 

0   15 

75 

29     May 

28    Nov. 

'19.  Q 
'20,  Q 

1  25 
0.50 

3! 

31  Jan.  '21, 
. 

7|  Sept.  '20, 

25  Sept. '19 

301  Dec.  '20. 

IJ 


11 

29J  Jan. '19. 


28 

2 

591  Feb.  '22. 
81 

151  Sept.  '20. 
18  Feb.  '22, 
I3J  Oct.  '18. 
•25  .. 
•10 


251  Dec.  '18. 
35}  June  '20, 


47   Mar.  '20. 


151 

Dec. 

'20,  Q 

47 

Dec 

•21.  K 

00 

9 

'8(1 

Nov 
fan 

'17.  Q 
'20,  Q 

u  

Ill  May -18, 
*60  May  '13, 
28}  Feb. '22, 
2}  Sept.  '18, 
641  Dee  21, 
II  Dec.  '17, 


►35 


NICKEL-COPPER 


Internat.  Nickel  New  York 

Nickel,  pfd     N 


National  Lead.  New  York 

National  Lead,  pfd.   .      New  York 
St.  Joseph  Lead New  York 


Idria Boston 


QUICKSILVER 

1 .  25        »90 


ZINC 
16! 
401 
61 
271 
71 
147) 


131         161    May  '20. 


51 

251 


21', 


A::.    /.    L.  4  S  .      New  York 

&  B   pi'l    .      New  York 

*Z  New  York 

-  rperior..         New  York 

Callahan  Zn-M         .      New  York 

Zn N.  Y.  Curb 

Los  Angeles 
per  share.     tB 
K.  Irregular.    I.  Initial.    X.  Includes  extra. 
T  ronto  quotations  courtesy  Hamilton  B.  Wills;  Spokane,  Pohlm 
Co.;  Salt  Lake.  Stock  an'l  .Mining  Exchange;  Los  Angeles,  Cha 
coerce  and  Oil;  Colorado  Springs,  The  Financial  Press,  N.  Y. 


Q,   Quarterly.     SA,  Semi- 


0  05 

1  00 
0.25 
0.50 
0  50 


0  25 
0  25 
0  25 


I   00 

0  50 

1.00 

1  00 
0  25 

1.00 


I   00 

o  10 
0  25 
0  25 
0  50 
0  30 


I  50 
1  75 
0  25 


1   00 
1.50 

0  50 

1  25 
0.50 

2  00 
0  03 

ally.    M, 


High 
GOLD 


Alaska  Gold New  York 

\i q  i, a  Juneau  New  i  ork 

Carson  II. n  Ni  «  York 

Cresson  Consol  G..  N.  Y.  Curb 

i  .ii'i^iuii  Toronto 

Dome  Mines  Ni  »  5  orl 

ioldfield  N    Y.  Curb 

1  ■  tldi  n  (  \  ole  Colo.  Springs 

Goldfield  Consol  N    i    Curb 

HoUinger  Consol..  Toronto 

1  ;  .   n  York 

Kirkland  Lake  Toronto 

Lake  Shore.  Toronto 

Molntvre-Forcupine  Toronto 

Porcupine  Crown,  Toronto 

Porcupine  V.  N.  T...  Toronto 

Portland  *  '"l,,.  Springs 

Schumacher Toronto 

Silver  Pick      N.  Y.  Curb 

Teck  Hughes Toronto 

Tom  Reed Los  Angeli  a 

i  uited  Kastern N.  \    Curb 

Vindicator  Consol..  .  Colo  Springs 

White  Caps  Mining..  N.  Y.  Curb 

Yukon  Gold N.  Y.  Curb 


Batopilas  Mining. .  ,  .  New  York 

Beaver  Consol Toronto 

Coniagas Toronto 

Crown  Reserve Toronto 

Kerr  Lake N.  Y.  Curb 

La  Rose Toronto 

McKinley-Dar.-Sav. .  Toronto 

Mining  Corp.  Can. .  .  Toronto 

Nipissing N.  Y.  Curb 

<  Intario  Silver New  York 

Ophir  Sih.r  N   Y.  Curb 

Temiskaming Toronto 

Trethewey Toronto 


i1:::.:::::::: 

I4J    

21  Jan.  '22,  Q,X  $0   10 

*85  ,    . . 

26J  Jan. '22, Q          0  25 

•18       *23     

•75       *77  June  '21,  Q         0  02 

*5         *5  Dec.  "19,             0.05 

8.90    9.20  Feb. '22,             0  05 

60J       62  Feb  '22,  M         0  25 


131 
2J 

24J 


►39 


•43 


1    97 

1   80     1 .96 

Nov 

'21.  K 

0  02 

19  50 

13  95   19.00 

Jan. 

•22.  K 

0  05 

*30 

*2b'.      *29 

July 

'17. 

0.03 

*30 

*25)     *28 

*35 

*35       *55 

<  let, 

'20,  Q 

0.01 

*561 

•50       *56 
*6         »8 

*9 

44) 

*38i     *44 

*76 

*70       «70 

Dee 

•19, 

0.02 

2 

IH      2 

Jan. 

•22.  Q 

0.15 

*2I 

»20       *20 

Jan. 

'20,  Q 

0.01 

I   00 

•19! 


1.00 


•181 

1   05 

61 

6! 


I    04 
11 


Dec.  '07,  I 
May  '20,  K 
May  '21,  Q 
*,IU     Jan.  '17, 

3}  Jan    '22,  Q 
•56     Apr.  '18, 
*I7)  Oct.  '20,  Q 
I    05     Sept.  '20,  Q 
6J  Jan.  '22,  Q,  X 
6}  Jan.  '19,  Q 
•12     Jan. '12, 
•32     Jan.  '20,  K 
•41  Jan.  '19, 


GOLD    AND    SILVER 


Boston  &  Montana.. .  N.  Y.  Curb 

Cash  Boy N.  Y.  Curb 

Dolores  Esperanza. ..  N.  Y.  Curb 

El  Salvador N.  Y.  Curb 

Jim  Butler N.  Y.  Curb 

Jumbo  Extension...  .  N.  Yr.  Curb 

MacNamara  M.&M.  N.  Y.  Curb 

Tonopah  Belmont. .  N.  Y.  Curb 

Tonopah  Divide N.  Y.  Curb 

Tonopah  Extension..  N.  Y.  Curb 

Tonopah  Mining. .  N.  Y.  Curb 

West  End  Consol..  .  .  N.  Y.  Curb 


•95        *82       *90 


SILVER-LEAD 


Caledonia N.  Y.  Curb 

Cardiff  M.&M Salt  Lake 

Chief  Consol Boston  Curb 

Consol.  M.  &  S.  .  .    .  Montreal 

Daly  Mining Salt  Lake 

Daly-West Boston 

Eagle  &  Blue  Bell.    .  Boston  Curb 

Electric  Point Spokane 

Federal  M.  4  S New  Y'ork 

Federal  M.  4  S.  pfd.  New  York 

Florence  Silver Spokane 

Grand  Central Salt  Lake 

Hecla  Mining NY.  Curb 

Iron  Blossom  Con. . .  N.  Y.  Curb 

Judge  M.  4  S Salt  Lake 

Marsh  Mines NY.  Curb 

Prince  Consol Salt  Lake 

Rambler-Cariboo....  Spokane 

Rex  Consol N.  Y.  Curb 

South  Hecla Salt  Lake 

Standard  Silver-Ld..  N.  Y.  Curb 

Stewart  Mines  NY.  Curb 

Tamarack-Custer.     .  Spokane 

Tintic  Standard Salt  Lake 

L'tah  Apex Boston 

w  ilberl  Mining.  . ...  N.  Y.  Curb 


*5  *5 

tl.02)  t*95 

31  3j 

19  19 

t3  00  t I  25 

U  2} 

t3  t2f 

*6  *5} 

12  111 

41  371 


2.60     2.50     2.50 


*5     Aug.  '18,  SA 
*3     June  '  16, 
12     May '10, 

I  ftJan.  '22,  Q 
61        .... 
1)   Jan.  '22. Q 
I  HOet.  '21,  SA 
I      Dec. '19,  SA 


Jan.  '21,  M 
Dec.  '20, 
Aug   '21,  Q 
Oct.  '20,  Q 
July  '20,  Q 
Dec.  '20,  Q 
Apr.  '21,  K 
May  '20,  SA 
Jan.  '09, 
Mar.  '22,  Q 
Apr.  '19, 
Jan.  '21,  K 
Dec.  '21,  Q 
Dec.  '21,  Q 
Sept.  '20,  Q 
June '21,  I 


'17, 


2   20     2  20 
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Need  for  Organization  Among  Miners 

WE  HAVE  before  dwelt  upon  the  apparent  need 
for  more  complete  co-operation  and  greater 
organization  in  the  mining  industries;  and  we 
have  cited  particularly  the  farmers  as  in  similar  plight 
to  the  miners,  but  more  actively  striving,  more  evi- 
dently combining,  to  remedy  their  disadvantages  by 
joint  action. 

What  form  of  co-operation  or  combined  effort 
should  the  mining  industries  take?  Have  we  such 
organizations  at  hand,  must  we  create  new  ones,  or 
are  there  old  ones  we  can  patch  up  and  build  on  to, 
so  that  they  may  be  able  to  function  more  beneficially? 

We  have  before  enumerated  many  times  the  national 
organizations  having  to  do  with  mining.  Will  they 
serve  us  for  the  purpose  we  have  in  mind?  The 
American  Institute  of  Mining  and  Metallurgical  Engi- 
neers? No:  it  is  concerned  with  the  technique  of  min- 
ing; the  problems  we  must  attack  are  industrial. 
These  problems  are  concerned  mainly  with  marketing 
and  allied  subjects.  The  American  Mining  Congress? 
No:  it  is  concerned  with  political  problems,  and 
therefore  will  be  useful  when  it  comes  to  legislation 
aimed  to  benefit  the  mining  industries,  or  the  im- 
minence of  laws  adverse  to  their  prosperity.  But 
the  problems  we  have  in  mind,  we  repeat,  are  indus- 
trial. 

Industrial:  and  we  have  not  a  single  mining  indus- 
try, but  many  separate  industries,  each  with  its  own 
individual  needs,  its  own  traditions  and  peculiar  com- 
position; each  forming  a  group  more  or  less  apart,  and 
demanding  quite  separate  consideration. 


The  "Trade  Association" 

There  is  a  form  of  co-operative  association  which 
confines  itself  to  individual  industries.  These  indus- 
trial associations  are  commonly  called  trade  associa- 
tions, "trades"  being  in  this  connection  used  substan- 
tially as  synonymous  with  "industries."  These  trade 
associations  have  come  into  a  great  deal  of  prom- 
inence lately;  some  of  them  have  misused  their  posi- 
tion for  illegal  and  monopolistic  heightening  of  prices, 
prevention  of  competition,  and  consequent  extortion 
from  the  buying  public,  and  they  have  therefore  been 
made  the  objects  of  legal  procedure,  and  of  condemna- 
tion by  the  authorities  of  the  Government. 

This,  however,  only  proves  that  there  are  bad  as 
well  as  good  trade  associations,  just  as  there  are  bad 
and  good  men;  but  if  a  bad  man  is  caught  at  extor- 
tion, or  robbery,  or  swindling,  it  does  not  follow  that 
all  men  should  be  outlawed.  And  so  the  cases  men- 
tioned do  not  necessarily  discredit  the  idea  of 
trade  associations.  Indeed,  such  associations  appear, 
on  consideration,  advisable,  proper,  and  inevitable. 
Through  them  may  become  possible  intelligent  and 
co-operative  action   in   an   industry,  which   may   pro- 


mote efficiency,  effect  economies,  increase  the  grade 
and  quality  of  the  product,  and  reduce  the  price  to 
the  consumers,  as  well  as  protect  the  industry  itself. 
It  is,  morever,  good  business  for  the  public  to  have 
industries  well  managed  and  prosperous.  Failures 
and  shutdowns  react  on  the  whole  people. 


What  May  a  Trade  Association 
Lawfully  Do? 

Mr.  Hoover,  in  his  endeavor  to  assist  industry 
through  the  Department  of  Commerce,  found  that  to 
benefit  industries  he  must  get  into  close  touch  with 
them;  he  could  not  effect  this  unless  they  were  organ- 
ized; he  could  not  work  with  them  unless  they  would 
work  with  him  as  units?  Therefore,  he  came  to  the 
evidently  correct  conclusion  that  industrial  associa- 
tions Were  not  only  per  se  harmless  but  desirable. 
And  about  this  time  the  Attorney  General,  influenced 
by  the  illegal  activity  of  one  trade  association,  ren- 
dered a  decision  which  made  it  doubtful  whether 
trade  associations  were  not,  per  se,  violations  of  the 
Sherman  Act,  considered  to  be  combinations  in 
restraint  of  trade,  and  hence  unlawful.  Therefore, 
Mr.  Hoover,  lest  the  Department  of  Commerce  should 
come  within  the  same  category  through  its  co-opera- 
tion with  the  trade  associations,  addressed  a  letter 
to  Mr.  Daugherty,  inquiring  specifically  and  sep- 
arately whether  the  main  functions  of  trade  associa- 
tions were  illegal.  In  reply,  Mr.  Daugherty  conceded 
the  specific  activities  to  be  lawful.  These  activities 
comprise:  (1)  The  preparation  cf  a  uniform  system 
of  cost  accounting;  (2)  the  use  of  trade  names;  (3) 
co-operative  standardization  of  product;  (4)  co-opera- 
tive credit  service;  (5)  group  insurance;  (6)  co-opera- 
tive advertising;  (7)  co-operative  welfare  work;  (8) 
co-operative  handling  of  legislative  questions;  (9) 
co-operative  relation  with  the  Government;  (10) 
co-operative  compilation  of  statistics,  including  pro- 
duction, productive  capacity,  wages  by  districts,  con- 
sumption by  districts,  distribution  by  districts,  and 
stocks  by  districts;  and  such  statistics  may  be  issued 
publicly;  (11)  co-operative  price  statistics,  provided 
that  such  statistics  are  made  public.  All  these 
things,  then,  an  industrial  association  may  lawfully 
do,  provided,  as  Mr.  Hoover  remarked  and  Mr.  Dough- 
erty conceded,  that  in  so  doing  it  does  not  enter  into 
an  agreement  whereby  trade  is  actually  restrained 
and  the  anti-trust  laws  are  thereby  violated. 


A  Forthcoming  Trade  Association 
Conference 

In  carrying  out  Mr.  Hoover's  thought  that  the  trade 
associations  are  to  be  encouraged  rather  than  dis- 
couraged, and  that  industry  in  general  may,  in  that 
way,  best  be  aided  bv  the  Government,  he  has  called 
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ipril  12  a  conference  in  Washington  with  repre- 
:'  trade  associations  the  activities  of  which 
ational  or  international  in  their  scope,  in  order 
that      1  I   there  may  be  secured  a  list  of  trade  asso- 
qs  which  will  furnish  to  the  Depai tment  of  Com- 
merce statistical  information  concerning  their  respec- 
tive industries,  along  the  lines  indicated  above;    (2) 
to  discover  the  ways  and  means  for  collecting  such 
jtics  and   (8)   to  discuss  the  distribution  of  such 
to  the  members  oi  the  associations  and  to  the 
public. 

Mr.  Hoover's  idea  is  plainly  to  make  the  Depart- 
ment of  Commerce  a  big  brother  to  the  several  trade 
associations:  to  encourage  their  organization  and 
growth,  to  encourage  them  to  co-operation  in  all  law- 
ful ways,  and  warn  them  against  unwittingly  going 
further  than  the  law  permits  and  the  common  welfare 
warrants. 


a  number  of  regional  associations  like  the  California 
Dredge  Operators'  Association,  but  our  chief  interest 
at  present  is  with  those  which  are  national  in  their 
scope. 


The  Department  of  Commerce, 
and  Mining 

The  mining  industry  comes  within  the  Department 
of  Commerce.  The  original  act  which  created  the 
department  imposed  upon  the  department  the  duty 
foster,  promote,  and  develop  the  foreign  and 
domestic  commerce,  the  mining,  manufacturing,  and 
shipping  industries,  and  the  transportation  facilities 
of  the  United  States."  Note  that  it  does  not  include 
the  agricultural  industries;  a  special  department  is 
allotted  to  them.  Similarly,  a  separate  department 
should  be  allotted  to  mining;  and  in  such  department 
a  Bureau  of  Markets  would  cover  the  purely  commer- 
cial phase  of  the  mining  industries.  But  for  the 
moment  the  only  Government  department  which,  by 
law,  covers  the  mining  indus  ries,  and  has  the  right 
to  foster,  promote,  and  develop  them,  appears  to  be 
the  Department  of  Commerce.  That  covers  the  mar- 
keting field,  the  most  neglected  and  little  understood 
field  in  the  mining  industries,  and  the  study  of  mar- 
keting involves  many  questions  of  standardization, 
price,  and  co-operative  distribution. 


Trade  Associations  in  Mining 

We  have  some  slight  acquaintance  with  the  trade 
association  in  the  several  mining  industries,  but  prob- 
ably not  enough.  The  American  Zinc  Institute  is 
perhaps  the  most  conspicuous,  although  the  American 
Iron  and  Steel  Institute  and  the  American  Petroleum 
Institute  are  other  examples.  In  copper,  we  have  no 
active  trade  association  or  organized  co-operation,  ex- 
cept associations  for  specific  purposes,  like  the  Copper 
Export  Association,  under  the  Webb  Act,  which 
is  another  matter;  and  the  Copper  and  Brass 
Research  Association,  which  concerns  itself  only  with 
advertising,  as  its  name  would  not  indicate.  The  lead 
industry  has  no  association.  The  coal  industry  has, 
of  course,  in  part  been  well  organized.  Other  asso- 
ciations exist  here  and  there.  There  is  a  Talc  and 
Soapstone  Producers'  Association,  formed  at  the  sug- 
gestions of  -Mr.  R.  B.  Ladoo,  of  the  Bureau  of  Mines, 
and  Mr.  Ladoo  is  secretary  of  that  body.  Here  we 
see  again  the  principle  of  Government  guidance. 
There  is  a  Graphite  Producers'  Association,  formed  at 
the  suggestion  of  J.  E.  Spurr,  at  that  time  executive 
of  War  Minerals  investigations  for  the  Bureau  of 
Vlines.     No  doubt  there  are  others.     There  have  been 


Let  Us  Investigate  Further 

We  would  urge  such  mining  industry  associations 
to  send  representatives  to  Mr.  Hoover's  conference 
on  April  12  to  ascertain  whether  they  may  not  receive 
further  inspiration  which  might  strengthen  their  par- 
ticular industry.  It  might  be  that  in  this  way  through 
the  medium  of  trade  associations  we  shall  achieve 
intelligent,  scientific,  and  co-operative  marketing  of 
the  products  of  our  mines,  which  the  fruit  growers  of 
California  have  perfectly  achieved,  and  which  the 
farmers  in  general  have  been  advised  to  attempt  by 
no  less  an  authority  than  the  President.  Intelligent 
marketing  is  the  chief  need  of  the  mining  industries 
at  the  present  time;  and  one  industry  can  learn  from 
the  marketing  methods  of  another  which  happens  to 
have  blazed  the  trail  further  and  mapped  the  route. 

Many  of  the  principles  and  methods  of  the  scientific 
and  efficient  marketing  of  one  group  of  commodities 
apply  as  well  to  others. 

The  Mining  Journal-Press  will  have  a  representative 
at  the  conference  and  will  report. 


Mathewson  in  Japan 

VISITORS  TO  ANACONDA,  including  many  thou- 
sand persons  from  foreign  countries,  will  not  be 
surprised  to  learn  that  Mr.  E.  P.  Mathewson  re- 
ceived numerous  tokens  of  hospitality  and  good  will 
when  passing  through  Japan  recently  on  his  return 
from  Burma.  He  attended  the  meeting  of  the  Mining 
Institute  of  Japan  and  delivered  an  address,  which  ap- 
pears to  have  been  understood  by  most  of  those  present. 
When  visiting  Nikko,  he  saw  the  electrolytic  copper  re- 
finery and  wire-works,  where  the  Elmore  process  for 
depositing  copper  in  sheet  form  on  rotating  cathodes  is 
in  successful  operation.  He  was  entertained  at  dinner 
in  a  tea-house  in  the  national  style  and  was  the  recipient 
of  many  presents,  including  a  bronze  statue  of  a  work- 
man firing  cloisonne  ware — this  being  a  piece  of  statuary 
most  nearly  approaching  a  metallurgical  subject.  Our 
friend  was  hailed  as  the  Buddha  of  Metallurgy!  So 
when  next  we  go  to  Japan  we  shall  expect  to  see  a  com- 
fortable statue  of  him  guarding  the  entrance  of  some 
big  copper  smelter.  At  the  Imperial  University  at 
Tokyo  he  saw  the  seismological  museum  and  heard  a 
fascinating  talk  on  earthquakes  from  Professor  F. 
Omori.  Many  Japanese  technicians  came  from  long 
distances  to  greet  him — one  came  450  miles  to  acknowl- 
edge the  kindness  received  at  Anaconda.  We  are  not 
surprised;  on  the  contrary,  it  seems  entirely  proper 
that  the  mental  and  physical  hospitality  extended  to 
visitors  by  the  Anaconda  company  should  have  been 
reciprocated  in  the  person  of  its  most  distinguished 
manager. 

Anti-Thought  Legislation 

BY  ONE  VOTE  a  bill  was  recently  defeated  in  the 
Kentucky  Legislature  proposing  to  prohibit  the 
teaching  of  the  doctrine  of  evolution  in  the  educa- 
tional institutions  supported  by  the  state.  In  these  days 
of  intensified  prohibition  the  individual  has  become  more 
or  less  calloused  to  legislative  restriction  upon  his  habits 
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and  ordinary  conduct,  but  attempts  to  control  thinking 

processes  may  become  the  straw  to  break  I 

back. 

imagine  the  youth  of  Kentucky  growing  up  without 
becoming  aware  of  the  great  strides  in  scientific  know! 
edge  due  to  geological  and  paleontological  research  of 
the  last  fifty  or  seventy-five  years.  How  can  histoi 
geology  be  taught  without  giving  profound  attention 
to  former  life  on  the  globe  as  indicated  by  fossil  re- 
mains? Possibly  it  can  be  taught  by  making  the  word 
"evolution"  tabu,  but  surely  that  will  not  prevent  some 
students  from  thinking  about  the  subject.  Perhaps 
fossil  collections  might  have  been  ordered  destroyed. 
Even  that  would  be  ineffectual  unless  the  Kentucky  coal 
miner  is  blindfolded  to  keep  him  from  looking  at  fossil 
flora. 

But  the  saddest  thought  of  all  is  the  joy  future  stu- 
dents would  miss  in  failing  to  learn  all  about  the 
flying  cockroaches  of  the  Paleozoic,  mentioned  in  Wells' 
"Outline  of  History,"  and  some  of  the  other  interesting 
extinct  creatures.  We  suppose  that  such  a  volume  as 
Wells'  would  be  destroyed,  not  to  mention  the  works  of 
Huxley  and  Darwin;  and  hundreds  of  other  books  would 
have  to  be  carefully  censored. 

The  most  pernicious  legislation  is  perhaps  that  which 
attempts  to  control  men's  thoughts.  Futile  it  is  bound 
to  be,  as  it  has  been  in  the  past.  Such  "Dark  Age"  legis- 
lation would  have  no  more  effect  on  the  doctrine  of 
evolution  than  the  raising  of  King  Canute's  hand  upon 
the  tide. 


Remarks  by  the  Editor 

WE  HAVE  BEEN  IN  RECEIPT  of  many  letters 
concerning  the  consolidation  of  the  two  mining 
weeklies  into  the  Journal-Press.  We  are  glad 
that  the  sentiment  is  almost  entirely  one  of  approval. 
Subscribers  are  glad  that  they  will  be  able  to  economize 
in  the  time  necessary  to  run  over  current  mining  litera- 
ture, and  also  to  economize  in  the  money  required.  For 
those  who  need  both  papers,  a  saving  of  $5  a  year;  for 
those  who  need  only  Engineering  and  Mining  Journal, 
one  of  a  dollar  a  year — enough  to-  hire  a  mining  engineer 
in  Washington  during  the  war:  and  for  readers  of 
Mining  and  Scientific  Press  alone,  no  increase  of  ex- 
pense. All  this  is  a  real  contribution  to  the  mining 
industries  in  the  way  of  lessened  expenses. 


And  our  advertisers  are  glad  that  they  have  now  one 
undisputed  medium  which  will  weekly  carry  the  message 
of  what  they  have  to  contribute  in  the  way  of  equipment 
and  supplies  toward  making  mining  more  efficient  and 
more  economical.  And  we  are  not  advancing  our  adver- 
tising rates.  They  remain  the  same,  despite  the  com- 
bined circulation,  as  the  previous  Engineering  and  Min- 
ing Journal  rates. 


Still,  we  are  going  to  give  more  expensively  instead 
of  retrenching.  The  Journal-Press  is  larger  than  either 
of  the  papers  which  have  been  combined.  The  entire 
editorial  staff  of  Mining  and  Scientific  Press  has  been 
consolidated  with  that  of  Engineering  and  Mining  Jour- 
nal. We  have  ten  regular  full-time,  hard-working 
trained  editors — men  who  know  the  mining  industry — 
on  our  staff.  They  form  a  faculty-like  group,  each  with 
his  own  department  and  responsibilities.  You  will  meet 
them  in  the  field  as  well  as  in  the  town.  They  will  all 
be  very  busy  in  the  program  we  have  mapped  out,  to 


expound    to   you    the   mining   industri* 
going  to  give  you  quantity  to  mtu  h 

Then  we  air  going  to  install  a  new  departure.  In 
San  Francisco  we  are  going  to  edit,  print,  and  dis- 
tribute a  monthly  supplement  to  ;  and  Min- 
ing .1 On  nidi-  1'n  ss;  and  we  shall  call  the  supplement  the 
.  Mining  News.  The  first  number  will  come  out 
about  May  1.  Mr.  George  J.  Young  will  be  editor  and 
Mr.  Arthur  W.  Allen  associate  editor.  These  gentlemen 
need  no  introduction  to  you.  At  least  you  know  Mr. 
Young's  "Elements  of  Mining"  and  Mr.  Allen's  "Hand- 
book of  Ore  Dressing."  Mr.  Young,  as  Western  editor 
of  Engineering  and  Mining  Journal,  and  Mr.  Allen,  as 
associate  editor  of  Mining  and  Scientific  Press,  have 
their  homes  in  San  Francisco.  Mr.  Young  was  born 
there.  This  supplement  will  be  a  regional  publication; 
it  will  confine  its  field  to  the  Pacific  Coast  belt  repre- 
sented by  California,  Nevada,  Arizona,  Oregon,  Wash- 
ington, British  Columbia,  and  Alaska;  and  will  be  sent 
only  to  the  subscribers  of  the  Milling  Journal-Press  in 
those  states.  It  will  be  part  of  the  Mining  Journal-Press 
— a  regional  supplement.  Do  you  get  the  idea?  It  seems 
to  us  a  happy  one. 


What  some  of  our  friends  are  saying  to  us  is  that  we 
surely  are  doing  ourselves  proud,  in  the  way  of  exten- 
sions and  improvements,  and  all  at  a  less  cost  all 
around;  but  how,  they  ask,  are  we  going  to  be  able  to 
do  it?  How,  they  ask,  if  both  mining  journals  found  it 
close  figuring  to  get  along  during  the  present  period  of 
depression  in  mining  and  in  business  in  general,  so  that 
we  had  to  consolidate  for  strength — how  are  we  going  to 
pay  the  bills  now?  Well,  if  we  can  do  a  larger  business 
on  a  smaller  margin  of  profit  we  shall  make  the  riffle, 
as  we  used  to  say  in  Alaska.  Certainly,  it  will  not  cost 
so  much  to  run  one  paper  as  to  run  two  papers ;  so  these 
economies  ought  to  result  in  a  larger  margin  over  neces- 
sary expense,  which  margin  we  have  already  shared  in 
advance  with  our  subscribers  and  advertisers.  But  if 
we  should  show  a  balance  on  the  wrong  side  of  the 
ledger,  for  a  few  months,  we  shall  not  worry  unduly. 
We  know  that  the  plan  is  a  good  one,  and  will  work  out. 

Mr.  Rickard  has  remarked  that  this  is  a  wedding, 
not  a  wake;  and  we  are  going  to  find  out  whether  the 
motto  of  young  folks  who  are  considering  matrimony, 
to  the  effect  that  two  can  live  more  cheaply  than  one.  is 
justifiable.  Of  course,  there  may  be  children;  but  our 
first,  which  we  shall  call,  as  we  observed,  the  Pacific 
Mining  Neivs,  we  hope  will  very  soon  be  able  to  walk 
and  even  earn  his  own  board,  selling  papers. 


Our  Contemporaries 

THE  RECENT  MEETING  of  East  and  West 
arouses  mixed  feeling  in  our  contemporaries.  The 
Salt  Lake  Mining  Review,  a  long-established  pub- 
lication with  a  good  record  of  usefulness,  is  irritated  and 
sarcastic.  Evidently  it  does  not  like  the  move.  On  the 
other  hand,  the  Canadian  Mining  Journal  greets  the  an- 
nouncement with  frank  good  will.  This  is  especially 
pleasant  to  us,  as  the  Canadian  Mining  Journal  has  al- 
ways maintained  our  respect,  and  we  should  be  sorry  if 
its  editor  felt  otherwise.  We  have  not  yet  heard  from 
Mining  and  Metallurgy.  We  shall  be  disappointed  if 
it  does  not  register  disapproval.  We  are  opposed  to 
it  on  principle,  but  not  to  the  high-class  men  who  edit  it. 
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An  Apologia 


By  T.  A.  Rickard 


DURING  the  last  five  years  1  have  interviewed  a 
number  of  leading  members  of  the  mining  pro- 
-  >n.  thereby  eliciting  the  salient  facts  in 
careers  rich  in  human  interest  and  full  of  useful  sug- 
D  to  the  younger  men.  Each  interview  has  been 
accompanied  by  an  editorial  appreciation  written  by 
myself,  for  the  purpose  of  rounding  the  story  told  in 
the  interview  and  of  pointing  the  moral  of  it — also 
perhaps  for  the  sake  of  saying  something  that  was 
both  true  and  kind  concerning  men  whom  I  liked. 
Twenty-seven  of  these  had  been  published  when  three 
of  my  "victims"  came  to  me  with  the  suggestion  that 
I  ought  to  submit  myself  to  similar  cross-examination. 
This  seemed  to  me  neither  unfair  nor  inappropriate; 
besides,  it  would  give  me  an  opportunity  for  saying  a 
few  things  that  could  not  be  said  in  any  other  context. 
The  interview  appears  in  this  issue.  It  was  to  have 
been  published  in  the  Mining  and  Scientific  Press,  but 
it  may  seem  not  inappropriate  to  the  first  issue  of  the 
Journal-Press,  as  a  greeting  to  a  new  circle  of  readers. 
In  lieu  of  the  editorial  appreciation  that  accompanied 
the  other  interviews,  I  have  prepared  an  apologia — which 
is  not  an  apology — wherein  I  comment  upon  the  inter- 
view and  explain  some  of  the  motives  that  have  actu- 
ated me  in  my  work  as  an  editor. 

I  am  proud  of  my  Cornish  ancestry  and  of  my 
descent  from  the  mine-captains  of  "the  delectable 
Duchy."  Our  people,  like  many  of  the  Cornish,  are  of 
Breton  origin,  for  Brittany  is  much  closer  to  Cornwall 
than  most  people  realize,  and  many  family  names  are 
common  to  St.  Malo  and  Penzance.  This  sentimental 
tie  with  France  pleases  me,  for  I  love  France.  Chacun 
a  deux  patries,  la  sienne  et  la  France.  The  interview 
shows  that  as  the  son  of  a  mining  engineer  I  began 
to  travel  early  and  learned  two  foreign  languages  before 
I  became  fluent  in  my  own.  All  this  has  tended  to  check 
provincialism  or  a  narrow  prejudice  against  the  peoples 
of  other  countries.  A  cynic  has  said,  "Patriotism  is 
your  conviction  that  your  country  is  superior  to  all 
others  because  you  were  born  in  it."  The  cynic  was 
G.  B.  Shaw,  whom  I  dislike  intensely  and  with  whom 
I  am  glad  to  disagree.  I  was  not  born  in  the  United 
States,  and  therefore  my  belief  in  its  superiority  "to 
all  others"  is  not  based  upon  an  accident;  but  it  does 
coincide  with  my  self-determination  in  the  matter  of 
citizenship.  As  a  boy,  in  my  visits  to  Cornwall,  I  used 
to  look  from  the  cliffs  at  Newquay  across  the  Atlantic 
with  the  fixed  intention  of  going  to  America,  of  which 
I  had  heard  much  from  my  father,  who  had  been  here 
many  times  on  professional  work.  Besides,  I  met  many 
Americans  at  our  home,  and  I  liked  their  cheery  ways 
and  expansive  manner.  As  soon  as  I  graduated  I  came 
across.  Besides  my  father,  four  of  my  seniors — relatives 
— were  in  mining  practice;  fortunately  I  went  to  the 
youngest  of  my  uncles,  the  one  in  Colorado,  for,  apart 
from  his  attractive  personality,  the  State  of  Colorado 
in  the  mid-eighties  was  an  intensely  interesting  mining 
region,  especially  in  its  geologic  aspect.  My  first  visit 
to  Leadville  in  1886  was  a  great  event.  So  was  my  first 
acquaintance  with  S.  F.  Emmons,  whose  later  friend- 
ship I  treasure  among  my  happiest  memories.  Another 
man  to  whom  I  am  indebted  mentally  is  Mr.  Richard 
Pearce,  a  Cornishman  of  the  best  type,  a  keen  miner- 


alogist and  geologist,  as  well  as  a  highly  successful  metal- 
lurgist. He  used  to  welcome  me  to  his  house  in  Denver 
when  I  was  in  my  twenties  and  would  talk  on  vein- 
structure  and  ore-deposition.  He  is  now  living  in 
England,  and  I  am  glad  to  send  him  this  expression 
of  my  gratitude. 

The  interview  tells  the  story  of  my  travels.  The  two 
years  in  Australia  and  New  Zealand — 1889  to  1891 — 
were  rich  in  experience,  especially  of  economic  geology, 
which,  in  a  measure,  became  my  special  study  as  a  min- 
ing engineer.  At  that  time  the  science  of  ore  deposits 
was  in  an  early  stage  of  development,  and  one  did  not 
have  to  know  much  in  order  to  know  more  than  most 
people.  Since  then  my  friends  Kemp,  Spurr,  and  Lind- 
gren,  as  well  as  Messrs.  C.  K.  Leith  and  H.  V.  Winchell, 
have  applied  geology  to  mining  in  a  manner  and  with 
a  success  few  of  us  could  have  anticipated  thirty  years 
ago.  Of  my  work  as  a  mining  engineer  I  can  say  that 
the  geologic  aspect  of  it  was  intensely  interesting — that 
is,  the  finding  of  ore;  also  the  appraisal  and  manage- 
ment of  mines.  But  the  contact  with  promoters  and 
their  wily  ways  I  did  not  like,  and  before  long  I  became 
disgusted  with  them,  partly  because  they  involved  me 
in  a  fiasco  that  was  the  direct  consequence  of  disregard- 
ing my  advice.  Of  that  I  need  say  no  more  here  except 
that  it  was  one  of  the  reasons  for  my  becoming  an 
editor,  a  result  for  which  I  am  grateful,  for  undoubtedly 
my  life  has  been  made  happier,  and  possibly  more  use- 
ful, thereby. 

A  man  is  fortunate  if  he  can  find  scope  for  his  abil- 
ities, however  moderate.  The  square  peg  in  a  round 
hole  is  the  symbol  of  discomfort;  the  round  peg  snugly 
filling  the  round  hole  is  the  type  of  fitness.  I  have 
enjoyed  the  work  that  I  have  done  now  for  twenty 
years.  All  normal  men  like  power;  some  get  it  by 
means  of  muscle,  others  by  the  aid  of  wealth,  others 
by  the  exercise  of  various  arts.  Of  these,  the  art  of 
writing  makes  its  strongest  appeal  to  educated  men 
because  it  gives  them  power  over  their  own  kind;  they 
became  leaders  of  thought  and  moulders  of  public  opin- 
ion, and  that  in  a  civilized  community,  especially  one 
based  on  democratic  ideals,  is  a  splendid  function. 

As  a  mining  engineer  I  wrote  a  great  deal.  My  con- 
tributions to  the  Institute  are  equal  in  bulk  to  a  volume 
of  its  Transactions.  I  used  to  write  frequently  for 
the  Engineering  and  Mining  Journal  and  occasionally 
for  the  Mining  and  Scientific  Press.  Raymond  and 
Rothwell,  both  identified  with  the  Journal,  were  my 
honored  friends,  and  I  kept  in  close  touch  with  them. 
My  first  experience  as  an  editor  in  New  Yoi-k  was  ren- 
dered uncomfortable  by  the  changes  of  proprietorship 
that  followed  the  tangle  into  which  Johnston  involved 
the  business  affairs  of  the  Journal,  but  I  found  that  I 
liked  the  work.  I  formed  the  idea  that  an  editor  ought 
to  control  his  paper  in  order  to  be  independent.  As  a 
matter  of  fact  the  successive  controllers  of  the  Journal 
while  I  was  editor  did  not  interfere  with  the  editorial 
policy,  nor  have  they  interfered  with  it  since  in  the 
slightest  so  far  as  I  know;  but  I  had  just  money  enough 
to  acquire  control  of  the  Mining  and  Scientific  Press, 
and  the  lure  of  California  was  strong.  If  the  earth- 
quake had  visited  San  Francisco  a  year  earlier,  I  might 
have  turned  to  Canada  as  a  field  for  my  journalistic 
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activities;  bul  1  have  no  grudge  againsl  the  earthquake. 
1 1  was  a  stimulating  experience,  for  it  was  great  fun 
in  carry  the  Press  through  the  period  of  stress  and  to 
reorganize  our  business  successfully.  Thi  Mining 
Magazim  was  an  interesting  adventure,  for  it  gave  me 
many  new  friends  in  the  engineering  profession  and 
enlarged  my  knowledge  of  mining  in  its  world-wide 
aspect.  The  Press  suffered  by  my  absence  in  London, 
and  for  three  years  earned  no  profit.  It  was  losing 
money  in  1915,  when  I  returned  to  San  Francisco  and 
put  my  shoulder  to  the  wheel  in  an  effort  to  move  it 
forward.  For  two  years  I  worked  so  hard  that  I  en- 
dangered my  health  and  very  nearly  succumbed;  but 
fortunately  the  stimulus  given  to  the  mining  industry 
by  the  War  came  in  the  nick  of  time  and  carried  the 
Press  forward  to  renewed  prosperity.  Nevertheless.  1 
have  been  compelled  to  recognize  the  fact  that  the 
personal  kind  of  journalism  for  which  I  have  stood  has 
the  serious  defects  of  being  measured  by  the  energies 
of  an  individual.  Men  think  all  mines  will  peter  out 
except  their  own.  Even  Methuselah  died.  These  are 
phrases  that  I  have  used  in  discussing  the  persistence 
of  ore;  they  apply  to  the  persistence  of  an  editor. 
Indeed,  I  fear  that  the  days  of  editor-publishers  are 
gone.  The  business  of  publishing  is  becoming  so  big 
and  so  costly  that  the  kind  of  man  likely  to  be  fitted 
for  editor  is  unlikely  to  be  the  kind  of  man  fitted  to 
direct  concurrently  the  workings  of  a  big  industrial 
°stablishn:t  '  It  seemed  wise  therefore  to  accept  the 
opportunity  i.%.  ^nsolidate  the  Press  with  the  Journal, 
serially  when  the  consolidation  was  effected  on  honor- 
able terms  and  under  conditions  that  promise  a  wider 
field  of  activity  not  only  for  myself,  but  also  for  my 
two  latest  associates,  whose  skill  and  loyalty  tempted 
me  more  than  once  to  continue  the  Press  despite  urgings 
to  the  contrary.  It  is  a  pleasure  now  to  be  associated 
with  Mr.  Spurr  and  to  be  connected  with  a  paper  that 
perpetuates  the  traditions  of  two  papers  of  which  I 
have  been  the  editor. 

The  urge  to  write  is  the  moving  spirit  of  journalism 
and  the  impulse  to  criticize  is  the  very  life  of  editorial 
writing.     Of  patter  and  comment  there  is  more  than 
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ideas,  of  methods,  and  of  men.  Tin-  tXUi  editor  is 
driven  by  the  demon  <>!  criticism,  and  I  use  the  word 
"demon"  to  mean  not  an  evil  prompter  bul  an  indwelling 
spirit.  Sometimes  his  criticism  hurts  the  I 
the  editor's  friends,  and  he  is  sorry  that  it  Bhould,  but 
that  will  not  stay  his  hand,  for  if  he  once  started  to 
abstain  from  the  performance  of  his  Belf-imposed  duty 
for  fear  of  giving  umbrage  to  one  or  two  individuals, 
his  usefulness  would  be  at  an  end.  Willingness  <■>  be 
unpopular  and  readiness  to  incur  something  much  more 
unpleasant — the  temporary  estrangement  from  a  friend 
— are  the  penalties  of  forceful  journalism  of  the  kind 
to  which  I  am  referring.  An  editor  must  learn  to  hold 
his  friends  "without  capitulation"  of  his  convictions. 
Indeed,  if  a  man's  friends  are  engaged  in  the  industrial 
and  professional  activities  that  are  the  subjects  of  his 
critical  faculty  as  an  editor  he  is  sure  to  annoy  almost 
all  of  them  sooner  or  later.  That  is  the  penalty  of  his 
position,  and  it  is  one  that  prevents  many  kindly  spirits 
from  becoming  effective  editors.  One  must  have  the 
courage  of  one's  opinions  to  sit  squarely  in  the  editorial 
chair.  I  have  tried  to  do  so,  and  in  doing  it  I  have 
had  to  disagree  with  some  of  my  friends,  regretfully, 
but  temporarily  in  most  cases.  I  have  accepted  the 
penalty  as  part  of  the  game — an  honest  and  sportsman- 
like game  when  played  properly.  And  it  is  one  that 
must  be  played.  The  development  of  a  wholesome 
public  opinion  is  essential  to  the  health  of  our  demo- 
cratic institutions.  My  own  interest  is  mainly  in  that 
part  of  the  public  that  is  engaged  in  mining  and 
its  allied  operations.  Friends  have  suggested  that  I 
ought  to  be  on  a  daily  newspaper,  just  because  I  write 
occasionally  on  current  non-technical  topics.  The  sug- 
gestion finds  no  response,  because,  by  experience  and 
by  sympathy,  I  am  an  exponent  of  class  journalism — of 
the  journalism  meant  for  a  particular  class,  not  the 
general  public.  In  a  mining  paper  I  reach  people  with 
whom  I  have  much  in  common,  whom  I  understand, 
who  are  to  me,  as  the  Mexicans  say,  muy  simpdtico. 
In  short,  although  a  journalist,  I  am  still  a  mining 
sngineer. 


The  Valuation  of  Gold 

AT  VARIOUS  TIMES  comments  and  letters  have  ap- 
l\  peared  in  the  technical  press  regarding  the  value  of 
gold.  The  Mining  and  Scientific  Press  of  Aug.  15,  1921, 
contains  several.  The  question  involves  that  of  cur- 
rency and  is  one  of  world-wide  importance.  Though 
the  issue  concerns  America  in  her  over-seas  trade  and 
in  her  gold-mining  industry,  it  is  not  in  America  that 
action  regarding  the  relationship  of  gold  to  currency 
is  needed.  She  has  re-established  gold  as  the  standard 
of  exchange,  and  her  paper  is  again  interchangeable 
with  gold.  I  do  not  purpose,  therefore,  any  attempt  to 
cover  the  ground  generally,  but  I  think  that  certain 
features  of  the  question  are  worth  diagnosis.  The  sub- 
ject is  one  that  appears  to  have  received  little  serious 


consideration,  to  judge  from  many  comments  made 
thereon. 

In  some  quarters  there  appears  a  belief  that  in 
Britain  the  currencies  are  still  on  a  gold  basis.  This 
is  not  so.  Immediately  gold  is  withdrawn  from  circula- 
tion, and  paper  currency  cannot  freely  be  exchanged  for 
gold,  the  gold  basis  disappears.  The  only  things  in  com- 
mon between  the  operating  currency  (notes)  and  the 
gold  coins  are  the  names.  Presumably  it  is  this  fact 
that  leads  to  misconception.  The  British  pound  and  the 
French  franc  of  today  (notes)  have  no  practical  rela- 
tionship to  the  gold  pound  and  the  gold  franc. 

The  paper  pound  and  the  paper  franc  are  pieces  of 
paper  indorsed  by  the  state  as  legal  tender.  Their  value 
(purchasing  power)  depends  absolutely  upon  the  num- 
ber of  them  in  circulation  relatively  to  the  circulation 
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mmodities  in  the  country  concerned.  They  have 
no  connection  with  the  paper  notes  which,  during  a  pre- 
vious period,  were  freely  redeemable  in  gold.  Their 
value  now  is  just  what  the  authorities  in  each  country 
•  to  make  it.  Such  was  not  the  condition  with 
their  namesakes  the  earlier  notes.  Their  number  was 
decided  almost  entirely  by  economic  laws  and  their  value 
the  gold  in  the  coins  they  represented  and  which 
they  could  command. 

A  term  that  seems  to  be  responsible  for  common  mis- 
ption  as  to  present  currencies  is  "rate  of  ex- 
change." This  at  one  time  was  used  to  indicate  the 
small  charges  made  by  financial  institutions  for  services 
rendered,  in  making  money  available  where  needed. 
But  it  was  the  same  money — gold.  The  term  is  now 
used  to  indicate  the  purchasing  power  of  currency  units 
relatively  to  those  of  other  countries.  The  "rate  of 
exchange"  today  includes  no  doubt  allowance  for  the 
said  services,  but  this  is  a  small  factor  compared  with 
the  relative  values  .if  the  currencies.  Probably  the 
present  "rates  of  exchange"  are  not  precise  indexes  of 
the  domestic  purchasing  power  of  the  various  curren- 
They  probably  are  more  the  indexes  of  the  pur- 
chasing power  of  the  respective  currencies  in  goods 
that  are  wanted  in  foreign  markets.  This,  however, 
does  not  affect  the  fact  that  "rates  of  exchange"  today 
indicate  something  quite  different  from  what  they  did 
when  the  nations  were  on  a  gold  basis. 

The  "premium  on  gold"  is  another  much  misunder- 
stood term.  The  real  situation  is  that  certain  countries 
have  discontinued  the  use  of  gold  as  their  basis  of 
currency.  For  a  time  these  countries  commandeered  all 
gold  produced  within  their  territories  and  paid  for  it  in 
notes  bearing  the  same  name  as  the  gold  currency  units. 
These  notes,  not  being  redeemable  in  the  gold  units, 
and  having  been  made  more  numerous,  had  become  less 
valuable.  Thus,  while  other  commodities  rose  in  nomi- 
nal value  (as  expressed  in  terms  of  the  said  notes)  gold 
was  commandeered  at  a  reduced  real  valuation — i.e.,  the 
old  nominal  value  (price). 

As  regards  the  real  market  value  of  gold,  two  factors 
came  into  existence.  One  was  the  removal  of  a  large 
part  of  its  previous  market — the  mints  of  the  various 
nations,  except  at  reduced  valuations.  This  was  a  real 
and  serious  decrease  in  the  market.  Many  mines 
(working  and  prospective)  became  unpayable,  and  the 
output  fell.  The  other  factor  was  that,  in  countries 
still  using  gold,  the  price,  expressed  in  terms  of  cur- 
rency in  the  countries  of  production,  rose.  The  value 
did  not  rise  in  the  former  countries.  The  value  of  the 
currency  units  (notes),  in  the  countries  of  produc- 
tion fell. 

When  export  of  gold  from  producing  countries  was 
permitted,  the  gold  flowed  to  the  countries  using  gold, 
and  there  secured  its  real  market  value.  The  excess 
of  that  value,  translated  into  terms  of  the  currency 
units  of  the  producing  f  exporting)  countries,  over  the 
price  paid  by  the  mints  of  the  latter,  was  miscalled  the 
"premium  on  gold."  For  a  time  it  seems  that  all  gold 
produced  in  the  paper-currency  countries,  except  that 
used  in  the  arts  and  industries,  was  exported  to  those 
using  gold. 

Gold  thus  secured  its  real  market  value.  That  value, 
however,  was  not  the  pre-war  value— value  being  the 
measure  of  a  commodity  relatively  to  other  commodities. 
A  large  part  of  its  pre-war  market  had  disappeared,  as 
explained  previously.    But.  in  so  far  as  these  purchasing 


countries  had  been  unable  to  secure  gold  for  some  time, 
it  is  probable  that  for  a  while  the  market  value  was 
not  far  from  the  pre-war  value. 

Later  the  demand  for  gold  from  these  countries 
abated,  but  America  re-established  the  interchangeabil- 
ity  of  her  paper  with  gold.  This  she  was  able  to  do  for 
two  reasons:  she  had  not  inflated  her  currency  to  the 
extent  that  other  countries  had  done,  and  the  fact  that 
other  countries  had  discontinued  the  use  of  gold  as 
currency  made  gold  cheaper  for  her  to  obtain,  and  to 
retain  in  circulation. 

The  wealthiest  country  in  the  world  having  re-estab- 
lished the  interchangeability  of  gold,  its  value  naturally 
became  based  on  her  currency.  There  is  no  need  for 
anyone  to  pay  more  than,  or  to  accept  less  than,  $20.67 
for  gold,  because  all  desiring  to  do  so  can  buy  or  sell 
gold  at  that  price  in  America. 

The  assumption  that  America  is  paying  too  dearly 
for  gold,  and  that  she  is  maintaining  foreign  gold  pro- 
duction by  paying  a  premium  on  it,  is  absurd.  She  is 
buying  gold  at  its  present  market  value — neither  more 
nor  less.  She  is,  however,  buying  it  at  under  its  pre- 
war value,  and  she  is  buying  it  at  a  value  less  than  it 
would  possess  if  the  European  nations  re-established 
the  interchangeability  of  their  paper  with  gold. 

In  that  sense  the  British  Empire  is  selling  its  gold 
to  America  at  under  its  real  value.  If  the  Empire  were 
to  re-establish  interchangeability,  it  would  have  to  buy 
such  gold  as  it  needed,  over  its  present  reserves,  at  a 
higher  value  than  that  at  which  it  is  now  selling  to 
America — higher  pro-rata  to  the  amount  she  needed 
relatively  to  the  total  available  gold  stocks.  If  other 
nations  re-establish  interchangeability,  the  value  will 
again  go  higher. 

It  is  incorrect  to  say  that  those  producing  gold  in 
foreign  countries,  such  as  South  Africa,  have  an  ad- 
vantage in  the  discount  on  the  pound  sterling.  There 
is  no  such  advantage.  If  the  pound  sterling  appreciated 
so  as  to  lose  its  "discount,"  gold  would  have  a  less  nomi- 
nal value  in  British  currency  but  would  have  the  same 
real  value.  The  general  price  level  would  fall  rela- 
tively to  the  appreciation  of  the  pound  and  gold  would 
have  the  same  purchasing  power  as  now.  An  ounce 
would  still  be  worth  20.67  dollars,  but  the  pound  would 
be  worth  4.86  dollars. 

There  is  no  "premium  on  gold."  Gold  has  its  market 
value.  That  value,  measured  in  the  existing  European 
currencies,  varies  with  their  variations.  As  regards 
real  value,  it  is  the  currencies  that  are  varying,  not  gold. 

Another  fallacy  that  apparently  has  some  acceptance 
is  that  the  value  of  gold  is  ordained  by  the  cost  of 
producing  it.  This  no  doubt  applies  in  the  ultimate 
sense.  It  does  not  apply  to  any  particular  time.  The 
"value"  of  gold  depends  on  the  total  amount  of  it  in  use 
relatively  to  the  total  volume  of  circulating  commodi- 
ties. Its  "price"  depends  on  this  factor  and  on  the  value 
of  the  currency  units  in  which  its  price  is  expressed. 

It  cannot  be  too  often  stated  that  one  of  the  causes 
of  the  world's  present  industrial  upset  is  the  lack  of 
a  common  medium  of  exchange.  This  lack  is  hampering 
international  trade.  The  only  visible  practicable  world's 
medium  is  gold.  It  is,  therefore,  to  the  benefit  of  all 
mankind  that  the  nations  should  re-establish  the  gold 
basis.  America  has  done  it.  Britain  should  now  do  it. 
If  others  will  do  it  simultaneously,  so  much  the  better. 
To  effect  it  these  will  apparently  have  to  put  a  higher 
nominal  value   (in  terms  of  their  currencies)   on  gold. 
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There  is  nothing  insuperable  in  that,  bul  space  forbids 

discussion  here. 

As  gold  producers  are  concerned  specially  (the  mar- 
ket value  of  their  product  being  at  stake)  as  well  as 
generally  (being  world  citizens),  it  is  tittinj;  that  they 
should  give  this  matter  their  earnest  attention.  Rever- 
sion to  the  gold  basis  is  practicable,  through  govern- 
ment action.  Recognition  by  the  educated  public  of  the 
principles  involved  might  lead  to,  and  should  certainly 
help  toward,  that  action  being  taken. 

Perth,  Western  Australia.  H.  R.  Sleeman. 


Kick  vs.  Rittinger 

Arthur  O.  Gates  deserves  the  thanks  of  many  ore 
dressers  who  have  neither  the  time  nor  the  opportunity 
to  specialize  successfully  on  the  theory  of  crushing,  for 
his  informative  article  on  "Crushing-Surface  Diagrams 
and  Rittinger's  Law,"  which  appeared  in  your  issue  of 
Feb.  25.    It  will  serve  to  clarify  a  much-debated  subject. 

I  agree  with  Mr.  Gates  that  writers  of  textbooks 
should  strive  to  avoid  what  he  calls  a  neutral  attitude  in 
matters  of  dispute,  but  I  hasten  to  explain  that  the 
"Handbook  of  Ore  Dressing"  is,  I  believe,  what  it  pur- 
ports to  be;  it  certainly  is  not  a  textbook.  Had  I 
attempted  to  pass  definite  judgment  on  the  superiority 
of  each  machine  or  theory  mentioned,  the  task  would 
have  come  to  early  grief,  for  I  was  limited  to  a  certain 
number  of  words  in  each  section.  When  considering 
the  two  principal  theories  of  crushing  I  felt  that  the 
Van  Reytt  tests  precluded  an  unhesitating  acceptance 
of  the  Rittinger  theory;  but  the  opponents  to  Kick's 
hypothesis  had  propounded  their  objections  in  so  logical 
a  manner  and  had  done  so  much  scientific  research  that 
I  was  equally  unwilling  to  support  the  claims  of  the 
other  group.  Therefore  I  merely  stated  the  two  theories 
in  a  condensed  form. 

Mr.  Gates'  recent  article  clarifies  much  that  was  in 
doubt ;  he  disposes  of  the  Van  Reytt  results  by  the  sug- 
gestion that  they  were  based  entirely  on  feed  conditions, 
and  he  adduces  new  arguments  to  sustain  the  claims  of 
Rittinger.  In  the  face  of  these  data  it  is  doubtful  if 
any  future  investigator  will  favor  anything  with  a  Kick 
in  it.  I  am  not  sorry  that  I  adopted  a  neutral  attitude 
in  the  "Handbook  of  Ore  Dressing" ;  but  I  promise  Mr. 
Gates  that  the  subject  will  be  discussed  more  fully  in  the 
second  edition,  and  in  a  manner  appreciative  of  his  more 
recent  researches  and  helpful  criticism. 

San  Francisco.  A.  W.  Allen. 


Yes,  It  Really  Is  Done 

As  requested  in  your  editorial  of  Feb.  25,  relative  to 
wireless  receiving  apparatus  at  remote  mining  camps, 
I  wish  to  inform  you  that  the  Gold  Hill  &  Iowa  Mines 
Co.,   at  Quartzburg,   Idaho,  maintains   such   a   station. 

We  are  located  well  back  in  the  mountains,  away  from 
railroad  and  dependent  upon  stage  transportation;  we 
have  very  heavy  snowfalls,  at  times  as  much  as  ten 
feet.  We  are  in  a  deep  canyon,  where  it  would  seem  as 
though  even  the  so-called  ether  waves  could  not  find 
us,  but  every  day  we  are  in  touch  with  Denver,  San 
Francisco,  Oakland,  Seattle,  Portland,  Alberta,  Canada, 
and  practically  every  large  city  in  this  section  of  the 
country.  Strange  as  it  may  seem,  our  nearest  point  from 
which  we  get  information  is  practically  eight  hundred 
miles  away.    From  these  points  we  receive  "broadcasts" 


at  regular  schedules.  We  generally  get  the  most  impor- 
tant news,  the  front-page  stuff,  even  before  it  appears 
in  print  in  the  large  cities.  We  also  receive  weather 
forecasts,  stock  quotations,  Sunday  Bermons,  inter* 

lectures  on  many  subjects,  and  current  prices  on  staple 
supplies. 

Since  installing  the  outfit  there  has  not  been  an  even- 
ing that  has  failed  to  give  us  some  information  of  inter- 
est. During  this  time  the  wire  phones  have  been  down 
several  times.  We  have  our  outfit  arranged  with  am- 
plifiers and  loud  speaking  apparatus  so  that  everyone 
may  hear.  Amplification  may  be  made  so  that  every- 
thing may  be  distinctly  heard  in  a  good-sized  hall.  We 
receive  music  from  all  of  the  new  records  and  often 
we  are  privileged  to  hear  some  of  the  grand  opera  stars 
who  have  given  concerts  in  San  Francisco.  We  also  get 
some  clever  vaudeville  stunts. 

The  weather  reports,  general  news,  and  other  items 
of  interest  are  gathered  and  put  into  bulletin  form  and 
posted  on  the  bulletin  board  at  the  works  and  also  at 
the  post  office,  so  that  all  may  enjoy  the  privilege, 
but  interest  has  now  reached  the  point  that  everyone 
wants  to  get  it  direct  from  the  machine,  as  a  little  of  the 
jazz  music  comes  along  with  it,  which  helps  to  cheer 
things  up. 

It  is  possible  for  $150  to  get  a  receiving  set  that 
will  give  satisfactory  results,  and  the  operation  and 
installation  may  be  done  by  almost  anyone.  The  cheap 
outfits  selling  for  a  few  dollars  of  course  will  prove 
disappointments,  but  those  made  by  the  recognized  elec- 
tric companies  and  using  vacuum  tubes  will  give  entire 
satisfaction.  E.  E.  Carter,  Manager. 

Quartzburg,  Idaho. 


From  Out  of  the  West 

"From  Out  of  the  West,"  down  close  to  the  "Border," 
comes  a  hearty  congratulation  to  both  the  Engineering 
and  Mining  Journal  and  the  Mining  and  Scientific  Press 
on  their  consolidation.  A  great  deal  of  "lost  motion" 
and  needless  repetition  is  thereby  eliminated,  and  the 
mining  fraternity,  the  world  over,  will  be  greatly 
benefited  in  many  ways. 

"From  Out  of  the  West"  a  mighty  effort  is  taking 
form — an  effort  with  sufficient  momentum  to  carry  it  on 
to  a  final  success.  This  area  produces  copper  in  abun- 
dance, and  large  herds  of  cattle.  Both  are  correctly 
classified  as  "basic  industries,"  and  both  are  now  in  a 
chaotic  condition.  With  its  two  basic  industries 
seriously  crippled,  would  you  expect  a  country  to  be  "up 
and  going"?  "They  have  lost  their  nerve,"  you  say. — 
Now  don't  you  ever  believe  a  word  of  that.  Their  smiles 
are  as  broad ;  their  handclasp  is  just  as  strong.  "It's 
hard,  men,  it's  tough,  and  some  few  are  hungry,  but 
that  must  not  matter:  team  work,  men,  team  work,  and 
we  will  all  pull  out  of  this  together."  That  is  their 
motto,  and  that  is  the  "spirit"  which  has  given  this 
"effort"  such  a  momentum. 

The  West  was  called  upon  to  produce  copper — to  pro- 
duce millions  of  pounds  of  it  annually.  And  it  answered 
the  call.  It  had  big  men  and  lots  of  them,  and  the  most 
efficient  methods  and  organizations  were  developed  to 
produce  that  copper.  It  was  a  stupendous  undertaking: 
it  was  remarkably  carried  out :  it  was  all  done  in  typical 
Western  fashion.  And  now  what — the  copper  cannot 
be  sold.  "Somebody  has  gone  to  sleep  at  the  switch." 
Must  the  West  produce  that  copper  and  market  it  too? 
Must  the  West  go   out  to   the   Atlantic  seaboard  and 
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develop  selling  agencies?  Must  the  West  work  both  ends 
of  the  line?  The  West  was  given  a  "man's  job."  and  it 
certainly  qualified  in  no  uncertain  manner. 

the  West  is  not  going  to  pack  up  its  little  going- 
away  bag  and  move  to  centers  of  population  in  an 
effort  to  develop  markets  for  its  mineral  products.  That 
is  not  its  "mighty  effort";  that  is  not  "the  kernel  in  the 
nut."  The  West  is  going  to  stay  "in  its  own  back  yard" : 
it  is  going  to  crack  that  nut  right  in  "home  territory." 
The  "kernel"  is  the  millions  of  dollars  of  power  that  is 
going  to  waste  in  the  rivers  of  the  West.  The  nut  that 
is  to  be  cracked  is  to  harness  and  control  that  power  and 
put  it  to  work  manufacturing  needed  and  salable  articles 
from  the  West's  raw  products. 

The  three  essentials  for  the  success  of  such  an  enter- 
prise are  raw  products,  cheap  power,  and  efficient  organ- 
ization and  management.  The  first  and  last  require- 
ments are  already  developed;  the  power  is  here — it  is 
idle.  It  only  remains  to  control  and  harness  this  power 
for  the  solution  of  the  problem.  The  West  does  not 
ponder  over  "Can  it  be  done?"  Its  only  query  is  "How 
soon  can  we  do  it?"  and  why  not? 

It  will  cost  millions,  you  say — certainly  it  will,  and  the 
benefits  and  returns  to  posterity  will  amount  to  billions. 
But  where  will  we  get  the  money,  comes  the  inquiry? 
Why  not  declare  the  "Soldiers'  Bonus,"  a  "Peace 
Bonus,"  and  with  those  funds  which  would  go  to  the 
Soldiers'  Bonus  build  these  power  projects?  Give  every 
ex-service  man  who  wanted  help  work.  Pay  good  wages. 
Give  the  ex-service  men  an  interest  in  the  project — 
either  power  or  irrigation.  Let  them  build  one,  if  not 
the  greatest,  monument  to  peace  and  civilization  that 
has  ever  been  built — that  has  ever  been  erected  to  man- 
kind. Call  it  the  "World  War  Soldiers'  Monument." 
Let  it  aid  them  materially  now,  but  let  the  good  that  it 
will  do  mean  even  more  than  a  material  help — let  it  be 
a  moral  uplift  to  those  great  men  as  well  as  to  our  nation. 
Patagonia,  Ariz.  C.  A.  Pierce. 


Who  Are  Fit  for  Self-Government? 

Discussing  the  question  "When  are  a  people  or  group 
fit  for  self-government?"  brought  up  in  the  editorial 
pages  of  your  March  11  issue,  it  seems  to  me  that  the 
verdict  of  history  has  been  that  a  people  are  ready  for 
self-government  whenever  they  have  "guts"  enough 
(excuse  the  English)  and  strength  enough  to  no  longer 
permit  someone  else  to  govern  them;  and  that  they  are 
no  longer  fit  for  self-government  the  moment  they  will 
permit  someone  else  to  govern  them. 

The  American  people  won  their  independence  by 
stating  to  the  world  the  broad  principles  of  right  and 
justice  under  which  they  demanded  it,  and  then  going 
into  a  "Liberty  or  Death"  fight  for  it,  and  by  all  hanging 
together  won  it,  and  saved  themselves  from  being 
hanged  separately.  The  clear  statement  of  principle 
involved,  however,  was  half  the  battle.  It  won  the 
sympathy  and  moral  support  of  the  world,  and  the 
active  assistance  of  France,  and  destroyed  the  morale  of 
the  enemy  by  creating  sympathy  in  England  itself. 
This  is  an  early  example  of  intelligent  propaganda. 
However,  these  same  men  that  enunciated  these  broad 
principles  of  liberty  held  slaves,  simply  because  the 
negro  was  not  yet  advanced  to  the  point  where  he  could 
demand  liberty  and  "get  away  with  it." 

Entering  the  World  War,  America  stated  to  the  world 
the  broad  principle  under  which  she  fought  for  the  de- 
fense of  her  violated  rights,  and  joined  her  allies  undi- 


videdly  and  unselfishly  until  the  war  was  won  and  her 
rights  defended,  and  then  went  back  home  and  started 
minding  her  own  business  again,  disappointing  a  lot  of 
people  who  thought  we  were  to  go  on  and  defend  every- 
one else's  rights  under  the  principles  enunciated  as 
well  as  our  own,  and  hand  them  out  on  a  silver  platter. 
The  statement  of  principles  involved  was  another  ex- 
ample of  successful  propaganda.  It  won  allies  and 
friends,  and  brought  about  the  destruction  of  the  morale 
of  the  enemy. 

History  decided  that  the  Roman  people  were  no  longer 
fit  for  self-government  when  luxurious  living  made  them 
reluctant  to  fight  their  men  battles.  After  being  suc- 
cessful in  their  first  encounter  with  the  Goths,  the 
Romans  said,  "Why,  these  are  a  fine  husky  lot  of  men; 
let's  organize  an  army  of  them  and  let  them  do  our 
fighting  for  us";  and  the  Roman  Empire  was  wrecked 
by  this  Gothic  army  joining  the  enemy  at  a  critical 
stage. 

Theodore  Roosevelt  said  "Fear  God  and  take  your  own 
part";  in  other  words,  "be  sure  you  are  right  and  then 
go  ahead,"  and  fight  for  your  rights.  Fear  God,  state 
the  broad  principles  of  right  under  which  your  demands 
are  made,  and  then  fight.  A  people  have  a  right  to  self- 
government,  as  an  individual  has  a  right  to  success,  but 
has  to  fight  for  it. 

"The  ten  thousand"  members  of  the  Institute  are 
unfit  for  self-government  just  so  long  as  they  will  per- 
mit "The  Few"  to  govern  them  by  "divine  right."  A 
government  of  "The  Few"  is  probably  the  most  efficient 
form  of  government,  as  long  as  you  have  a  "good"  few, 
as  the  Institute  has  had;  but  proves  fatal  with  a  "bad" 
few  that  may  show  up  at  any  moment.  Mr.  Spurr  says 
he  wants  "self-government,  even  if  it  is  poorer  govern- 
ment" ;  these  are  also  the  exact  words  used  by  the  great 
Filipino  patriot. 

We  may  hasten  the  day  when  a  people  will  be  fit  for, 
and  will  have,  self-government,  by  giving  them  educa- 
tion, and  letting  them  "paddle  their  own  canoe"  just  as 
fast  as  they  learn  how.  Or  a  people's  capacity  for  self- 
government  may  be  destroyed  by  someone  else  exercis- 
ing a  function  they  should  undertake  to  exercise  them- 
selves. Paul  R.  Cook. 
New  York  City. 

♦ 

Economic  Mineralogy- 
Certain  comment  seems  warranted  by  the  editorial 
entitled  "Economic  Mineralogy,"  in  the  Feb.  11  issue  of 
Engineering  and  Mining  Journal.  If  your  attack  in  this 
editorial  on  the  teaching  of  mineralogy  is  based  upon 
the  paper  presented  in  the  recent  meeting  of  the  geol- 
ogists and  mineralogists  at  Amherst,  Mass.,  as  is  sug- 
gested, the  writer  of  this  article  should  be  better  in- 
formed than  your  citation  would  indicate.  The  point  is 
that  Dana's  "System  of  Mineralogy"  is  neither  a  stand- 
ard textbook  nor  a  textbook  which  is  not  standard.  It 
is  not  a  textbook,  has  never  been  a  textbook,  and  has 
never  claimed  to  be  a  textbook.  I  doubt  if  there  is  an 
institution  of  learning  in  the  country  where  it  is  used 
as  a  textbook. 

On  the  contrary,  Dana  himself  prepared  a  textbook 
years  ago  which  is  a  standard  work  and  does  not  furnish 
examples  of  the  types  you  cite.  In  Dana's  textbook  of 
mineralogy  one  full  page  is  devoted  to  chalcocite  and 
less  than  a  quarter  of  a  page  is  given  to  the  discussion 
of  sternbergite.  A.  N.  Winchell. 

Madison,  Wis. 
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Moving  drill  apparatus  a( 


Drill  Hole  No.  20  in  Red  Ledge  area 


Diamond  Drilling  in  the  Seven  Devils  Mountains 

Problems  in  Exploration  That  Were  Encountered  in  a  Rugged  District  Where 
Transportation  Is  Difficult  — A  High  Percentage  of  the  Core  Was  Obtained 
In  Drilling,  and  Careful  Records  Were  Kept  of  the  Formations  Passed  Through 

By  Frank  A.  Kennedy 


THOSE  accustomed  to  the  standard  diamond  drill- 
ing outfit  used  on  the  Michigan  and  Minnesota 
iron  ranges  and  in  the  Michigan  copper  district 
will  be  interested  in  methods  of  diamond  drilling  in  a 
district  where  the  topography  is  so  rugged  that  the 
ordinary  practice  and  drilling  machines  cannot  be  con- 
veniently used. 

The  Idaho  Copper  Co.  has  been  carrying  on  an  exten- 
sive drilling  campaign  in  what  is  known  as  the  Red 
Ledge  area  in  the  Seven  Devils  mining  district  of 
Idaho.  This  region  lies  on  the  slopes  of  Snake  River 
Canyon,  a  valley  that  outrivals  the  Grand  Canyon  of  the 
the  Colorado  in  depth  and  ruggedness.  Mountains  rise  to 
a  height  of  9,000  ft.  an  the  brink,  with  a  drop  of  7,000 
ft.  to  the  river  four  miles  away. 

Deep  Creek  cuts  a  narrow  deep  gorge  in  the  side  of 
the  canyon  on  its  way  to  Snake  River  and  crosses  the 
Red  Ledge  formation  at  an  elevation  of  1,400  ft.  above 
the  river.  The  Red  Ledge  extends  upward  to  an  eleva- 
tion of  7,000  ft.  and  the  slopes  are  too  steep  to  allow 
set-ups  or  moving  of  a  drill  machine  to  advantageous 
and  promising  drill  locations.  Because  of  these  condi- 
tions, it  was  found  necessary  to  restrict  all  drilling 
to  the  creek  bottom. 

The  proper  locations  along  the  creek  were  plotted 
on  paper  from  a  careful  geological  study  of  the  area, 
but  when  these  points  were  located  on  the  ground  more 
often  than  n&t  they  were  found  to  present  conditions 
impossible  for  drilling.  To  get  set-ups  it  was  sometimes 
necessary  to  place  the  drill  on  a  bridge  over  Deep  Creek 
and  drill  in  the  outcropping  faces. 


The  Red  Ledge  formation  is  an  intrusive  quartz 
porphyry  and  is  partly  covered  with  the  remains  of 
limy  tuffs.  The  rocks  vary  in  hardness  from  a  soft 
tuffaceous  material  and  altered  porphyry  to  an  ex- 
tremely hard  fragmental  rock.  The  ore  formation  is 
2,500  ft.  wide  and  the  ore  zones  are  from  a  few  feet 
to  200  ft.  in  width.  The  ore  varies  in  texture  from  an 
extremely  soft  silver-copper  sulphide  to  hard  dissemi- 
nated chalcopyrite.  Discounting  the  topographic  fea- 
tures, it  was  considered  favorable  ground  in  which  to 
operate  a  diamond  drill. 

The  drilling  was  done  by  the  Diamond  Drill  Contract- 
ing Co.,  of  Spokane,  Wash.,  which  company  manufac- 
tured its  own  machines.  It  was  necessary  to  use  a 
somewhat  different  type  of  drill  underground  in  the 
tunnel  than  on  surface.  The  tunnel  machine  was 
mounted  on  skids  and  had  a  drive  shaft  from  the  side 
as  well  as  from  the  end.  This  drill  was  driven  by  a 
Ford  gasoline  engine  stationed  outside  the  tunnel  400 
ft.  away.  The  drive  shaft  consisted  of  forty  10-ft. 
lengths  of  drill  rods  connected  and  suspended  from 
posts  in  the  tunnel.  By  using  a  universal  joint  at  the 
drill,  the  operators  were  able  to  drill  in  any  direction 
and  at  any  angle. 

The  surface  drills  were  mounted  in  a  light,  well- 
braced  steel  frame  made  of  angle  iron.  A  Ford  engine 
equipped  with  self-starters  furnished  all  the  power. 
The  gears  were  so  arranged  that  it  was  possible  to 
obtain  any  desired  speed,  and  the  adjustments  and  all 
connections  so  designed  as  to  secure  the  greatest  speed 
in   pulling  rods,   changing   bits,   and  moving   the   drill 
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from  place  to  place.  These  machines  could  be  moved 
by  their  own  power,  and  I  have  seen  them  pull  them- 
selves up  a  40-deg.  slope  with  all  equipment.  They 
were  equipped  with  two  high-pressure  pumps,  and  had  a 
drilling  capacity  of  600  ft.  of  2|-in.  hole  and  1,000  ft. 
of  lj-in.   hole. 

The  drills  were  trucked  from  Homestead,  Ore.,  an 
elevation  of  1,700  ft.,  through  to  Cuprum,  Idaho,  to 
the  Peacock  mine  (elevation  7,200  ft.).  A  36-in.  trail 
was  completed  down  Deep  Creek  Canyon  to  Red  Ledge, 
a  distance  of  five  miles.  This  trail  has  an  average  drop 
of  815  ft.  per  mile,  and  the  last  two  miles  drop  2,400  ft. 

The  machines  were  moved  down  the  trail,  a  distance 
of  three  miles,  by  their  own  power,  and  considerable 
care  was  necessary  to  keep  them  right-side  up.  They 
rolled  over  several  times,  but,  owing  to  their  compact- 
ness, came  through  without  breakage.  The  last  two 
miles  was  not  only  steep  but  overhung  the  creek  in 
many  places,  and  here  it  was  thought  advisable  to  dis- 
mount the  drills  and  use  horses  to  pack  the  remaining 
distance. 

Over  four  thousand  feet  of  rods  and  pipe,  some  air 
machinery  and  two  years'  supplies  were  packed  in  over 
this  trail.  Gasoline  was  brought  down  in  10-gal.  cans, 
and  it  required  approximately  one  barrel  per  day  to 
keep  the  drills  running. 


The  work  was  divided  into  three  shifts,  with  two 
men  per  drill  on  each  shift.  One  setter  was  required 
for  each  drill,  and  he  acted  as  a  foreman  for  that  drill. 

All  holes  were  drilled  the  first  10  ft.  with  a  bit  that 
cut  a  23-in.  core.  This  distance  was  cased  to  act  as  a 
guide  and  prevented  shattered  surface  material  from 
falling  in  the  hole.  The  rest  of  the  hole  was  drilled 
with  a  bit  that  cut  a  core  of  Hi  in.,  approximately  an 
N  bit,  unless  it  became  necessary  to  case.  Then,  in- 
stead of  reaming  the  hole  for  the  casing  for  the  same 
sized  bit,  a  casing  was  put  down  and  the  bit  reduced  to 
cut  a  core  1A  in.  If  further  trouble  was  experienced, 
the  bit  was  reduced  to  an  E  size. 

The  lii-in.  bits  were  set  with  fourteen  stones,  six  on 
the  inside  and  eight  on  the  outside,  two  of  which  were 
small  stones  set  down  in  the  outside  of  the  bit  to  act 
as  reamers,  and  called  "jokers." 

Considerable  trouble  was  experienced  in  holes  that 
crosscut  underground  watercourses  and  crevasses.  In 
hole  No.  18  at  a  depth  of  460  ft.  the  rods  suddenly 
dropped  into  a  crevasse  over  twenty  feet  before  they 
were  caught,  though  we  were  able  to  complete  all  holes. 

Specially  made  core  boxes  were  constructed  with  a 
cover  that  fastened  on  with  screws  to  fit  the  size  of  core 
drilled,  and  which  kept  the  core  in  place  when  it  was 
moved.  The  core  was  separated  off  with  markers,  giv- 
ing the  exact  depth  at  every  pull  and  was  later  classified 
and  marked  off  according  to  structure. 

All  sampling  was  done,  wherever  possible,  by  using  a 
Longyear  core-splitter,  one-half  being  left  for  classifica- 
tion and  future  reference.  Otherwise,  the  core  was 
broken  with  a  hammer  and  a  part  left  as  before.  The 
part  taken  for  the  sample  was  reduced  by  a  crusher. 

A  careful  record  was  kept  of  the  drilling  operation, 
and  the  data  on  the  following  page  give  part  of  the 
record  of  an  average  drill  hole.  From  this  data  one  is 
able  to  tell  the  number  of  pulls  made  with  core  per 
day,  the  distance  drilled,  character  of  material  passed 
through,  amount  of  core  or  sludge  recovered,  the 
length  of  sample  taken  and  the  analyses.  No  analyses 
was  made  on  sludge  where  the  hole  was  represented  by 
a  good  percentage  of  core. 

The  speed  of  diamond  drilling  depends  largely  on  the 
number  of  pulls  made  necessary  by  the  character  of 
rock  being  drilled.  The  best  record  made  on  the  Red 
Ledge  was  41  ft.  in  one  shift  in  hard  porphyry,  and  the 
lowest  were  made  in  either  broken  formation  or  in 
heavy  soft  sulphides.  Ninety-five  per  cent  of  core  was 
recovered  in  last  season's  drilling. 


Core  from  a  diamond-drill  hole  in  the  Red 
Ledge  area,  Idaho 


April  1,  1922 


Engineering  and  Mining  Journal-Press 


523 


iRH  I.  urn  i    NO    20,  Kl  D  II  I  ••  .1    i:i  QION,  IDAHO 
Fifty  Oven  With   Dipj   Ninetj    Degree  With  Bttike      I  levation,  2.960  ft. 


Amount 

i  kinoes 

Dapth.in  It 

in 

ft. 

.1 

Pai 

a 

Due 

i.         0 

Chi-vMhcution 

£ 

9 

§1 

3 

tfl 

;Sa 

fc,      H 

to 

i 

< 

< 

B. 

Oct.  13 

0-10 
10  -   13 
13  -   19 

Porphi rv 

4 
3 

6 

No 
2 
3 

146 

02 

19.82 

.25 

150 

.04 

1    28 

.35 

19  -   24 
24  -  27 
27  -  29 

4 
2 
2 

6 
3 
2 

147 

112 

5.86 

.78 

29  -  35 

5 

6 

151 

114 

.96 

.53 

Oct.  14 

35  -  41 

Porphyry 

6 

6 

148 

(H 

3.97 

.53 

41  -  45 

4 

4 

152 

.04 

.40 

.40 

45  -  48 

3 

3 

149 

114 

1.84 

.35 

48  -  52 

4 

4 

1  >3 

.02 

1    38 

.55 

52  -  59 

7 

7 

154 

114 

.76 

.60 

59  -  66 

7 

7 

160 

114 

52 

.68 

66-71 

5 

5 

155 

02 

2.90 

.38 

Oct    15 

71  -  82 

Porphyry 

and  tuffs 

II 

II 

161 

02 

.58 

53 

82  -  92 

10 

10 

156 

.02 

2.70 

.75 

92  -  98) 

Porphyry 

7( 

7! 

162 

.04 

1    114 

.40 

98j  -  Hi4 

5 

5 

157 

.04 

2.64 

.70 

104  -III 

7 

7 

163 

04 

.80 

.58 

III  -114 

3 

3 

158 

06 

1.18 

.40 

Oct.  16 

114  -122 

8 

8 

164 

.04 

.40 

.98 

122  -126 

4 

4 

159 

114 

2  04 

.60 

126  -134 

8 

8 

165 

.08 

.60 

.48 

134  -143 

9 

9 

l/ll 

.20 

1.56 

7.91 

143  -153 

10 

10 

166 

10 

.08 

7  22 

153  -161 

8 

8 

338 

.  10 

.70 

4.46 

Oct.  17 

161   -168 

7 

7 

339 

06 

.77 

4.56 

168  -177 

9 

9 

172 

08 

.52 

5.80 

Oct.  18 

177  -182 
182  -186 
186  -196 

Schist  and  porphyi 
Schist  and  tuffs 
Porphyry 

v             5 
4 
10 

5 

4 
10 

168 

.18 

.54 

10.83 

173 

.02 

.38 

.13 

196  -206 

10 

10 

169 

114 

.24 

.10 

206  -217 

II 

II 

174 

.04 

.28 

.05 

Oct.  19 

217  -227 

1 

10 

227  -237* 
237J-24I 

Porphyry 

and  schis 

3 

a               3 

Hi 

3; 

Oct.  20 

241  -251 
251  -261 

8 
5 

10 
10 

175 

1)2 

.04 

.08 

261  -271 

10 

10 

180 

112 

18 

.17 

271  -277J 

6i 

6} 

Oct.  21 

277J-287} 
287J-29I) 

Porphyry 

4" 
3 

4) 

4 

176 

02 

66 

1.78 

29IJ-296J 

5 

5 

181 

.02 

3-8 

.53 

2965-306 

6 

8 

177 

.04 

.12 

.27 

306  -317 

Porphyry  andli 

tetuff   II 

II 

317  -327 
327  -335 

10 
2 

10 
8 

Oct.  22 

the   Rhodesia  Chamber  of  Mines,   Bulawayo,  the  gold 
production  in  December  last  was  55,967.64  oz  .  valu 
E267.005;  the  silver  production   18,369.77  oz.,  valued  at 

£1,433,  and  the  production  of  base  minerals  and  precious 
stones  was  valued  at  £53,756,  making  a  total  of  £322,194. 

The  grand  total  value  of  mineral  production  to  data 
put   in  the  report  dated   Jan.  22   last    at    £60,884,694, 
which  included  gold  to  the  value  of  £51,501,615,  silver, 
£410,668,  and  base  minerals  and  precious  stones  to  the 
value  of  £8,972,411. 


It  would  have  required  four  times  the  expenditure 
to  have  secured  the  same  knowledge  of  the  ore  and 
orebodies  by  tunneling  and  would  have  taken  four  times 
as  long.  It  seems  best,  therefore,  no  matter  how  rugged 
the  country  is,  but,  of  course,  depending  on  the  nature 
of  the  rock  and  orebodies,  to  do  all  preliminary  explora- 
tion by  diamond  drilling.  It  is  possible  with  the  in- 
formation thus  gained  to  lay  out  all  tunnel  work,  and 
the  development  may  be  so  planned  that  the  drifts  will 
be  driven  where  they  will  do  the  most  good,  not  only  in 
developing  tonnage  but  later  on  as  a  part  of  the  system 
or  method  to  be  used  in  mining. 


Rhodesian  Mineral  Production 

The  British  South  Africa  Co.  announces  the  following 
mineral  production  from  the  mines  of  Southern 
Rhodesia  during  January:  Gold,  53,541  oz. ;  silver, 
13,696  oz ;  coal,  49,830  tons,  and  small  amounts  of  other 
minerals.  The  number  of  producers  was  150,  as  com- 
pared with  158  in  December. 

Comparative  tables  of  the  production  during  1920 
and  1921  are  as  follows: 


Gold,  fine  oz 

Silver,  fineoz 

Copper,  tons 

Chrome  ore.  tons 

Coal  from  Wankie  Colliery,  tn 
Asbestos,  tons 


1920 

1921 

552.498 

585,525 

158,982 

152.989 

3.108 

3,080 

60,269 

50.188 

578.492 

574.753 

18,823 

19,529 

From  northern  Rhodesia  mineral  valued  at  £30,965 
were  produced,  lead  being  the  principal  mineral  won,  and 
representing  a  value  of  £27,384.  The  total  value  of  all 
minerals  raised  since  the  beginning  of  mining  in  the 
Northern  Province  is  £2,279,825,  to  which  lead  ores  con- 
tributed 67  per  cent. 

According  to  the  report  of  the  executive  committee  of 


Problems  in  Fan-Pipe  Installations* 

The  following  summary  indicates  some  of  the  prob- 
lems in  connection  with  fan-pipe  installations  in  metal 
mines  on  which  further  information  is  necessary : 

1.  Best  type  of  joints  and  range  of  leakage  losses  for 
the  more  commonly  used  galvanized-iron  pipe  joints  of 
the  following  two  classes:  (a)  joints  made  on  surface 
in  assembling  10-  to  20-ft.  lengths  for  transportation 
underground;  (b)  joints  made  underground  in  uniting 
sections  assembled  on  surface. 

2.  Best  type  of  joints  and  range  of  leakage  losses  for 
canvas  tubing. 

3.  Methods  of  preventing  decay  of  canvas  tubing 
without  excessively  increasing  its  cost  or  its  fire  risk. 

4.  Quick,  inexpensive  methods  of  repairing  both  gal- 
vanized-iron pipe  and  canvas  tubing  with  minimum  los.s 
of  fan  operation. 

5.  Amount  of  heat  produced  in  small  fans  of  various 
standard  types  under  various  conditions  of  speed  and 
pressure,  together  with  best  methods  of  control. 

6.  Amount  of  heat  produced  by  friction  due  to 
velocity  in  pipe  lines  made  of  various  materials,  es- 
pecially the  difference  between  galvanized-iron  and  can- 
vas pipe;  also  methods  of  control. 

7.  Amount  of  heat  transfer  through  material  of  pipe 
line  due  to  difference  of  temperature  within  and  without 
the  pipe,  and  methods  of  control. 

8.  Practicability  of  using  water  as  spray  or  otherwise 
to  reduce  air  temperatures  in  ventilation  pipe  and  in 
other  underground  air  currents. 

9.  Determination,  by  Kata  thermometer,  of  numeri- 
cal values  for  comfort  at  various  distances  from  end  of 
pipe  in  confined  openings  similar  to  drift  ends  (such 
data  are  needed  to  convince  mine  operators  of  advantage 
derived  from  keeping  end  of  pipe  close  to  face  by  use 
of  removable  sections). 

10.  Check  existing  published  values  of  friction  in 
galvanized-iron  pipe,  and  determine  same  for  canvas 
tubing. 

11.  Can  exhaust  methods  be  used  to  advantage  on 
long  pipe  lines  (over  1,000  ft.)  assembled  as  for  mine 
use,  (a)  in  connection  with  pressure  methods  (arrange- 
ment for  reversing  air  direction),  under  high-tempera- 
ture conditions,  for  removal  of  explosives  fumes  only ; 
(b)  as  only  method  of  ventilating  under  low-tempera- 
ture conditions,  for  removal  of  explosives  fumes  only. 

12.  Determine,  for  typical  mine  installations,  what 
results  can  be  obtained  by  use  of  booster  fans  on  lines 
over  1,000  ft.  long. 

13.  Determine  what  advantage  (if  any)  in  comfort 
conditions  at  various  distances  from  end  of  pipe  can 
be  obtained  by  contracting  the  end  section  to  produce 
higher  velocity. 

•Abstract  from  Reports  of  Investigations,  U.  S.  Bureau  of  Mines, 
serial  No.  2.320,  "Performance  of  Fan-Pipe  Installations  in  Metal 
Mines,"  by  D.  Harrington  and  G.  E.  McElroy. 
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A  New  Asbestos  Discovery  Near 
Barberton,  Transvaal 

Deposits  of  Pure  White  Chrysotile  Occurring  in 

Regular  Arrangement — Location  Is 

('lose  to  Tidewater 

SOUTH  AFRICA  is  affording  sensational  develop- 
ments in  the  manifold  forms  and  varieties  of  its 
s  workers  had  scarcely  re- 
ed from  their  surprise  after  blue  asbestos  was 
thrown  on  the  market,  when  the  long-fibered  amosite 
•hern  another  shoek.  The  latest  discovery  repre- 
nothing  new  in  variety,  as  it  is  a  cross-fiber 
chrysotile  of  the  well-known  type,  but  in  the  manner 
of  its  occurrence  it  presents  features  of  unusual  interest. 

The  deposit  is  twenty-eight  miles  northwest  of  Bar- 
berton. the  Dearest  railroad  station  being  Godwan  River, 
fourteen  miles  distant,  from  which  there  is  a  short  rail 
haul  to  Lourenco  Marquez,  Portuguese  East  Africa. 

The  asbestos  occurs  in  a  sheet  of  soft  green  serpentine 
which  lies  in  the  form  of  a  low  hollow  or  syncline  rising 
to  form  a  somewhat  abrupt  anticline  toward  the  south. 
This  sheet  is  overlaid  with  a  sheet  of  harder  blue 
serpentine.  The  asbestos  occurs  in  the  upper  15  ft. 
of  the  green  serpentine  close  to  its  contact  with  the 
blue  rock.  The  outcropping  edges  of  this  syncline  are 
800  to  1,200  yd.  apart,  and  the  fiber  occurrence  has 
been  proved  for  at  least  800  yd.  east  and  west  on  the 
strike  in  the  region  where  the  most  work  has  been 
done.  No  fiber  appears  in  the  blue  serpentine,  but 
it  occurs  so  constantly  at  the  contact  of  the  two  sheets 
as  to  suggest  that  its  origin  is  due  to  the  association  of 
the  two  varieties  of  basic  rocks.  A  secondary  fiber  zone 
occurs  at  the  contact  of  green  serpentine  with  quartzite. 

The  fiber  is  a  pure  silky  white  chrysotile  of  superior 
quality.  Unlike  the  Canadian  asbestos  veins,  which 
occur  in  an  irregular  network,  the  Barberton  veins  are 
in  regular  parallel  arrangement,  conforming  in  direc- 
tion with  the  plane  of  contact  of  the  two  belts  of  serpen- 
tine. Another  remarkable  feature  is  the  closely  packed 
nature  of  the  veins.  Through  a  vertical  thickness  of 
7  ft.  the  upper  part  contains  as  many  as  fifteen  veins 
to  the  foot,  while  lower  down  the  number  increases  to 
thirty  per  linear  foot.  The  alternate  seams  of  serpen- 
tine and  asbestos  are  as  regular  as  lines  on  a  sheet 
of  ruled  paper.  As  may  be  inferred,  the  fiber  in  these 
veins  is  short,  the  maximum  length  being  about  one- 
half  inch.  The  proportion  of  fiber  is,  however,  high;  in 
the  7  ft.  zone  referred  to  it  runs  about  40  per  cent 
fiber  and  60  per  cent  massive  rock.  This  is  in  favorable 
contrast  to  the  Canadian  deposits,  in  which  the  highest 
proportion  of  fiber  is  about  12  per  cent  of  the  mass. 

Below  the  7  ft.  zone  noted  the  seams  are  farther  apart 
and  much  wider,  reaching  a  maximum  of  three  inches 
or  more.  Crude  fiber  is  obtainable  from  the  latter 
veins.  At  one  point  a  vein  81  in.  thick  has  been  found, 
but  the  fiber  is  not  continuous  across  its  entire  thick- 
ness. At  one  of  the  drifts  on  the  "New  Strike"  prop- 
erty the  7  x  7  ft.  face  is  entirely  made  up  of  such 
ribboned  rock,  the  total  number  of  fiber  veins  being 
about  150.  Approximately  three  tons  of  rock  gave  one 
ton  of  fiber,  which  graded  as  follows: 

10  per  cent  grade  E    (i  to  'i  in.) 

40  per  cent  grade  F   ({  to  i  in.) 

50  per  cent  grade  G   (i  to  i  in.) 

The  following  table  indicates  the  proportion  of  the 


different    grades   of   fiber    obtained    for   a   four-month 
period  of  operation. 

rABLEOI    GRADES  AND  PERCENTAGES  OP  BARBERTON  ASBESTOS 

i  .  ngtha,  Percentage    ot 

Inchon               Preparation  Total  Outpul 

\                 Over  2j  Hand  oobbed  3,87 

li                  r.  to  .".  1 1 .....  t  oobbed  9.25 

C                  1 i  to  1 1  Hand  oobbed  14.09 

i'                 Over    j  Soreened  39.89 

E                  ;    to    1  Screened  32.98 

100.00 

According  to  this  table  27.21  per  cent  of  the  total 
production  was  hand-cobbed  fiber  over  one  inch  long. 
This  is  promising,  in  view  of  the  fact  that  fiber  over  one 
inch  long  constitutes  only  about  1.4  per  cent  of  the 
total  Canadian  output. 

As  shown  in  the  following  table,  the  chemical  com- 
position of  the  fiber  closely  approximates  that  of  the 
Canadian  asbestos : 


ANALYSIS  OF  BABHKRTON  AND  CANADIAN  FIBRE 
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1.27    KsO 
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No.  1 
38.35 


25 
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No.  1  is  the  best  quality  long  chrysotile  from  the 
"New  Strike"  Joubertsdal,  the  analysis  being  by  Dr. 
McCrea,  Government  Laboratories,  Johannesburg.  No. 
2  is  the  mean  of  eleven  analyses  of  Canadian  asbestos 
as  given  in  Cirkel's  memoir. 

The  most  important  developments  at  Joubertsdal  and 
"New  Strike"  consist  of  several  adits  driven  into  the 
hillside  in  the  direction  of  the  dips,  to  a  depth  of  90 
ft.  or  more.  Drifts  have  been  projected  to  right  and 
left,  covering  a  length  of  several  hundred  feet.  The 
Myburgh  and  Munnik  workings  are  smaller,  but  their 
location  two  miles  east  of  the  larger  workings,  in 
essentially  the  same  grade  of  fiber,  gives  fair  promise 
of  continuity  and  volume  of  ore  reserve.  No  figures 
are  available  as  to  tonnage  so  far  obtained. 

The  ready  availability  of  this  deposit  to  tidewater  as 
compared  with  many  of  the  African  deposits,  together 
with  the  high  percentage  of  fiber  available,  encourages 
the  belief  that  this  new  territory  may  yet  constitute 
an  important  supplementary  source  of  asbestos  supplies. 
The  deposits  have  recently  been  described  by  A.  L.  Hall, 
of  the  Geological  Survey  of  the  Union  of  South  Africa, 
in  a  paper  presented  before  the  Geological  Society  of 
South  Africa. 

United  States  Coins  Meet  Tests 

The  annual  assay  commission,  in  its  report  to  the 
President,  states  that  all  United  States  coins  of  1921 
have  passed  official  examination.  The  examination  was 
made  at  the  Philadelphia  mint,  the  commission  testing 
a  number  of  pieces  of  each  quantity  of  metal  melted 
for  coinage.  All  coins  were  found  to  be  fully  within 
the  law's  requirements.  The  commission  passed  resolu- 
tions commending  the  operation  of  the  mint  and  the  new 
silver  peace  dollar,  noting  with  approval  the  coinage  of 
a  silver  dollar  commemorative  of  the  peace  following  the 
Great  War,  thus  completing  the  redesigning  of  the  entire 
silver  coinage  of  the  Government.  The  commission  re- 
ports that  the  designs  of  the  new  coinage  have  been 
brought  to  a  state  of  artistic  excellence  compared  with 
the  best  coinage  of  nations. 
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Mexican  Mining  Law  Under  the  New  Constitution 

of  1917 

Extralateral  Rights  Not  Recognized — Exploration  Confined  to  the  Areas 
Specified  in  Federal  Permits — Strict  Requirements  as  to  Surveys  for 
Title — Foreigners  May  Acquire  Mineral  Land  Except  in  a  Prohibited  Zone 

By  U.  A.  Rk  hardson 


NOT  ONLY  the  mining  laws  of  the  Republic  of 
Mexico,  but  also  those  of  the  United  States,  are 
largely  the  outgrowth  of  civil  rather  than  com- 
mon law,  notwithstanding  the  fact  that  the  law  of  the 
United  States  has,  in  most  instances,  been  an  offspring 
of  the  common  law  of  England. 

The  civil  law  concerning  mines,  in  force  in  Spain 
at  the  time  of  the  settlement  of  Mexico  by  the 
Spaniards,  was  based  upon  the  assumption  that  mines 
should  not  become  property  in  the  same  sense  as  the 
soil,  but  should  be  held  and  worked  for  the  public  good. 
This  law  always  regarded  gold,  silver,  precious  stones, 
and  precious  metals  as  belonging  to  the  state  absolutely, 
though  some  of  the  lower  or  baser  metals  belonged  to 
the  owner  of  the  soil,  subject  to  control  by  certain  of  the 
departments  of  the  state.  The  resemblance  to  the  com- 
mon law  of  England  exists  in  the  so-called  "royal 
mines,"  which,  when  proved  to  exist  within  private 
ground,  are  still  considered  the  property  of  the  govern- 
ment. 

Existing  Law  Dates  From  1910 

The  present  mining  law  of  Mexico  became  effective 
on  July  10,  1910,  and  still  governs  except  where  it  con- 
flicts with  the  new  constitution  of  1917.  The  old 
Spanish  mining  laws  in  force  at  the  time  of  the  Mexican 
independence  were  retained  for  many  years,  with  such 
changes  only  as  were  necessitated  by  the  change  in  the 
form  of  government;  and  until  the  adoption  of  the 
mining  law  of  June  4,  1892,  the  Spanish  ordinance  of 
May  23,  1783,  was  largely  determinative  of  all  rights  in 
mining  properties.  Among  the  provisions  of  the  old 
ordinance  will  be  found  the  following,  which  are  at 
least  of  historical  interest: 

Mines  could  be  granted  to  certain  persons  who  could, 
in  turn,  dispose  of  them  to  persons  qualified  to  hold 
mines.  This  grant  was  of  a  right  to  work  the  mines 
rather  than  a  right  to  the  mine  itself.  The  conditions 
of  the  grant  were :  First,  the  payment  of  a  royalty 
into  the  royal  treasury,  this  generally  being  a  fixed 
proportion  of  the  metal  extracted,  without  reference 
to  the  expense  of  production;  and,  second,  that  mining 
operations  should  be  carried  on  as  provided  by  the  vari- 
ous ordinances,  in  default  of  which  the  rights  of  the 
holder  were  forfeited. 

Under  the  present  law  the  title  to  all  mines  is  in  the 
Republic  of  Mexico,  and  as  to  the  first  condition  is  quite 
different,  as  mining  property,  when  once  acquired,  may 
now  be  held  as  long  as  the  federal  tax  is  paid.  This 
tax  has  really  been  substituted  for  the  old  royalty,  which 
was  a  part  of  the  metal  extracted.  As  to  the  second  con- 
dition, no  work  is  now  required  of  the  possessor  of 
mining  rights,  his  title  depending  upon  the  payment  of 
the  tax  imposed. 

The  term  "claim"  as  used  in  the  mining  laws  of  the 
United  States  has  no  exact  equivalent  in  the  Mexican 


law;  the  word  pertenencia  (meaning  portion)  is  the 
unit  of  measurement  of  the  surface  of  mining  rights, 
and  in  the  old  Spanish  law  consisted  of  a  piece  of 
ground  two  hundred  yards  along  the  course  of  the  vein, 
one  hundred  yards  in  width  for  a  perpendicular  vein, 
and  not  to  exceed  two  hundred  yards  in  width  for  a 
vein  having  a  dip  or  pitch. 

The  Pertenencia  Is  the  Claim  Unit 

A  pertenencia,  under  the  present  law,  consists  of  a 
piece  of  ground  the  surface  of  which  is  one  hundred 
meters  square,  which  size  can  be  departed  from  only  if 
former  locations  have  segregated  the  ground  in  such 
shape  that  the  form  and  size  must,  of  necessity,  be 
varied.  The  fact  that  the  vein  has  or  has  not  a  dip  or 
pitch  does  not  effect  the  size  of  the  pertenencia. 

Under  the  old  ordinance  a  discoverer  of  a  new  mineral 
district  could  acquire  rights  in  not  to  exceed  three  per- 
tenencias  on  the  principal  vein  discovered,  and  a  dis- 
coverer of  mineral  in  a  known  mineral  district  could 
acquire  rights  from  the  crown  in  not  to  exceed  two 
pertenencias  on  the  discovered  vein,  regardless  of 
whether  the  pertenencias  were  contiguous  or  separated. 

Under  the  present  law  there  is  no  distinction  between 
discoveries  in  new  districts  or  elsewhere,  and  any 
proper  person  may  locate  a  piece  of  mineral  ground  con- 
taining as  many  pertenencias  as  he  desires,  although 
he  may  not  locate  less  than  one  pertenencia,  except 
where  the  size  and  shape  of  the  free  ground  to  be  located 
is  such  that  a  full  pertenencia  cannot  be  located. 

Spanish  Mining  Law  Influenced 
American  Legislation 

Originally,  the  manner  of  initiating  a  right  to  mineral 
ground  bore  considerable  resemblance  to  the  procedure 
of  miners  under  the  local  rules  and  customs  in  many  of 
the  new  districts  of  the  United  States  during  the  great 
mining  activity  following  the  discovery  of  gold  in  Cali- 
fornia. 

Mr.  Yale,  the  author  of  the  pioneer  work  on  American 
mining  law,  thus  comments  on  the  similarity: 

"Most  of  the  rules  and  customs  constituting  the  [mining] 
code  are  easily  recognized  by  those  familiar  with  the 
Mexican  ordinances,  the  Continental  mining  codes  [and] 
especially  the  Spanish.  ...  In  the  earlier  days  of 
placer  diggings  in  California,  the  large  influx  of  miners 
from  the  Western  coast  of  Mexico  and  South  America  neces- 
sarily dictated  the  system  of  work  to  Americans  who  were 
almost  entirely   inexperienced   in   this  branch  of  industry. 

.  .  .  The  Spanish-American  system  which  has  grown 
up  under  the  workings  of  the  mining  ordinance  of  New 
Spain  was  the  culmination  of  the  rules  and  customs 
adopted." 

The  old  Spanish  law  exerted  an  evident  influence 
on  the  mining  law  of  the  United  States,  for  as  late  as 
Feb.  12,  1848,  Colonel  Mason,  as  Military  Governor 
of  California,  considered  it  necessary  to  issue  a  procla- 


Engineering  and  Minimi  Journal-Press 


Vol.  113,  No.  13 


■nation  declaring  that  "from  and  after  this  date,  the 
an  laws  and  customs  now  prevailing  in  California, 
ve  to  the  denouncement  of  mines,  are  hereby  abol- 
ished." 

A  reference  to  the  present  Mexican  laws  relative  to 
denouncement  or  location  shows  that  the  old  Spanish 
ances  resemble  the  present  laws  of  the  United 
ative  to  location  fully  as  closely  as  does  the 
present  Mexican  law.  It  will  be  seen  that  the  miners 
iifornia  found,  as  being  well  suited  to  their  pecu- 
liar wants,  the  main  principles  of  the  mining  laws  of 
Spain  still  in  force  at  the  time  of  the  discovery  of  gold 
in  California;  and,  among  these,  discovery,  being  the 
source  of  title,  and  development,  which  was  necessary 
to  the  continuation  thereof,  were  the  two  main  prin- 
ciples out  of  which  the  present  United  States  mining 
laws  have  grown,  although  the  present  Mexican  law 
has  almost  entirely  ignored  both  of  these  principles. 

The  location  of  abandoned  mines,  according  to  the 
Mexican  law,  was  made  in  practically  the  same  manner 
as  an  original  location,  but,  in  addition  thereto,  the 
locator  was  compelled  to  set  forth  the  names  of  the 
former  holder  and  the  adjoining  neighbors,  they  being 
then  summoned  to  give  evidence  as  to  the  facts  of  aban- 
donment. Under  the  present  laws,  generally,  no  refer- 
ence need  be  made  to  the  former  locator  for  the  purpose 
of  establishing  the  fact  of  the  abandonment. 

After  the  boundaries  of  the  claims  had  been  ascer- 
tained, the  locator  was  obliged  to  mark  them  by  either 
permanent  stakes  or  land  marks,  easily  distinguishable, 
and  to  further  engage  to  keep  and  observe  them  forever 
without  the  right  to  change  them  except  where  no  other 
rights  had  intervened.  The  present  law  relative  to  the 
change  of  boundaries  is  practically  the  same,  but  the 
provision  as  to  the  character  of  the  markings  now 
requires  solid  monuments,  so  closely  set  that  one  may 
stand  at  one  monument  and  see  the  preceding  as  well 
as  the  following  one.  It  is  further  provided  that  the 
color  and  shape  shall  differ  from  those  of  adjacent 
claims. 

Although  a  vein  discovered  was  in  ground  belonging 
to  private  owners,  the  discoverer  could  denounce  it, 
but  the  surface  rights  had  to  be  acquired  from  the 
owner.  At  present,  private  ground  can  be  explored  only 
by  other  than  the  owner  after  permission  is  obtained 
through  either  the  owner  or  the  administrative  authori- 
ties. 

Superiority  of  Mexican  Law  Recognized 

Under  the  early  ordinances,  as  well  as  under  the 
present  law,  there  was  an  absolute  right  to  work  all 
veins  or  portions  of  veins  within  the  located  claim,  re- 
gardless of  the  apex  and  without  regard  to  the  dip  or 
pitch.  There  was  and  is  absolutely  no  right  to  follow 
a  vein  either  on  the  strike  or  dip  outside  of  the  lines 
of  the  claim,  unless  the  vein  passes  into  vacant  ground, 
in  which  the  locator  must  acquire  rights  prior  to  other 
locators,  to  protect  himself  in  the  possession  of  the 
extended  vein.  The  contrast  between  this  feature  and 
the  extralateral  right  accorded  the  locator  under  the 
laws  of  the  United  States  is  probably  the  most  impor- 
tant of  the  entire  mining  system,  and  the  superiority 
of  the  Mexican  law,  particularly  where  there  are  many 
adjacent  locations,  in  districts  containing  numerous 
cross  lodes,  broken  veins  and  covered  apexes,  is  recog- 
nized in  the  United  States  in  many  such  districts  by 
the  execution  of  agreements  between  the  principal  mine 
owners  restricting  the  rights  of  locators  and  mine  work- 


ers to  the  ore  found  within  the  space  formed  by  extend- 
ing their  surface  lines  vertically  downward. 

Originally,  foreigners  were  not  allowed  to  work  mines 
in  Mexico,  but  later  their  right  to  furnish  capital  to 
those  entitled  to  hold  them,  and  to  retain  an  interest  in 
the  property  worked,  was  recognized.  Still  later,  resident 
foreigners  were  allowed  to  work  mines  in  their  own 
names.  All  religious  orders,  whether  foreign  or  not, 
were  prohibited  from  acquiring  any  mining  rights.  At 
present,  foreigners,  whether  resident  or  non-resident, 
may  acquire  title  to  mines  and  work  them  when  not 
within  the  prohibited  zone. 

Prohibited  Zone  for  Foreigners 

Foreigners  may  not  under  any  conditions  acquire 
direct  ownership  of  lands  and  waters  which  are  not 
distant  at  least  one  hundred  kilometers  (sixty-two  and 
one-half  miles)  from  a  national  boundary  line,  or  fifty 
kilometers  (thirty-one  and  one-fourth  miles)  from  the 
coast  line.  Only  Mexicans  by  birth  or  by  naturalization, 
or  Mexican  corporations,  have  a  right  to  acquire  do- 
minion over  lands,  waters,  and  their  dependents,  or  to 
obtain  concessions  for  the  exploitation  of  mines,  water 
power,  or  combustible  mineral  in  the  prohibited  zone. 

The  state  may  concede  the  same  right  to  foreigners 
providing  they  agree,  by  arrangement  with  the  Depart- 
ment of  Foreign  Affairs,  to  consider  themselves  as  Mexi- 
cans in  all  that  has  to  do  with  said  properties,  and  that 
they  will  not  invoke  the  protection  of  their  respective 
governments  in  matters  relating  to  these  properties, 
with  the  understanding  that  if  they  fail  to  comply 
strictly  with  this  agreement,  they  will  loose  their  rights 
over  the  properties  they  may  have  acquired  by  virtue 
of  said  agreement,  the  same  passing  again  to  the  domin- 
ion of  the  nation. 

Mexican  corporations  organized  by  foreigners  with 
a  statement  in  their  articles  of  incorporation  that  the 
stockholders  of  the  corporation  consider  themselves  as 
Mexicans  in  all  that  has  to  do  with  properties  owned 
by  the  corporation,  and  that  they  will  not  invoke  the 
protection  of  their  respective  governments  in  matters 
relating  to  the  property  owned  by  the  corporation,  with 
the  understanding  that  if  they  fail  to  comply  strictly 
with  conditions  the  corporation  will  loose  its  rights  over 
the  properties  owned  by  it  or  that  it  may  have  acquired, 
the  same  passing  again  to  the  dominion  of  the  nation, 
may  own  mining  properties  within  the  limits  of  the 
prohibited  zone. 

In  Mexico,  the  disposition  of  the  national  lands,  in- 
cluding mines,  whether  situate  on  national  lands  or 
in  respect  to  precious  metals  and  minerals,  even  when 
situate  on  private  land,  are  within  the  control  of  the 
federal  government,  and  are  not  subject  to  the  control, 
except  in  minor  matters,  of  the  individual  states  or 
territories.  The  federal  mining  law  is  operative  in  all 
of  the  states  and  territories  in  the  same  manner  as  the 
national  mining  law  of  the  United  States,  but  it  is  not 
supplemented  by  state  laws,  regulations,  and  customs, 
as  is  frequently  the  condition  in  the  United  States. 

Under  the  present  law  and  regulations,  the  various 
steps  to  be  followed  in  obtaining  a  mining  title  are 
clearly  explained,  but  the  order  in  which  they  are  pre- 
sented is  not  that  in  which  they  are  performed  in  actual 
practice.  It  has  seemed  advisable  to  present  a  general 
outline  of  the  acts  to  be  performed  in  the  order  in  which 
the  locator  encounters  them. 

Exploring  permits  to  explore  national  ground  may  be 
obtained  from  the  proper  mining  agent  on  application. 
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I  in-  permit  covers  a  piece  of  ground  surrounding  a 
fixed  point,  and  the  diameter  cannoi  exceed  one  thou 
sand  meters.  The  permit  capmot  cover  ground  therein- 
fore  worked  as  mineral,  nor  can  it  be  allowed  within  200 
meters  of  a  mining-  property.  The  permit  is  valid  for 
sixty  days,  during  which  time  only  the  one  holding  the 
permit  can  denounce  ground  within  the  /.one.  [f  a 
prospector  desires  to  explore  private  ground  and  the 
owner  will  not  give  his  consent,  the  mining  agent,  after 
hearing  both  parties,  will  exact  from  the  explorer  a 
bond  to  cover  any  loss  or  damage  that  may  accrue  to  the 
land  owner,  and  the  permission  to  explore  the  ground 
will  he  granted.  The  petition  for  the  exploration  permit 
is  presented  to  the  mining  agent  in  duplicate  with  a 
certificate  from  a  licensed  expert  (mining  surveyor)  to 
the  effect  that  the  ground  has  no  mines  upon  it  and  is 
distant  at  least  200  meters  from  the  nearest  mining 
property. 

Denouncement  certificates,  with  the  proper  fees,  must 
be  filed  in  the  mining  agency  within  the  jurisdiction  in 
which  the  property  denounced'  is  located. 

The  denouncement  certificate  represents  both  the  loca- 
tion notice  and  application  for  patent  as  they  are  under- 
stood in  the  United  States.  It  must  be  formulated  in 
writing  and  in  duplicate,  and  in  it  shall  be  stated  the 
name,  age,  occupation,  nationality,  legal  residence  and 
temporary  address  of  the  party  denouncing,  the  sub- 
stances which  are  particularly  intended  to  be  exploited, 
the  number  of  pertenencias,  their  location  on  the  ground, 
together  with  such  data  as  may  serve  to  identify  them, 
the  designation  of  the  adjoining  mineral  properties  when 
there  are  any,  and  the  district  in  which  the  pertenencias 
are  situated. 

Denouncements  Executed  According  to 
Regulations 

In  addition,  the  location  with  reference  to  some  per- 
manent object  must  be  given,  so  that  the  claim  may  be 
easily  identified,  and  the  names  of  the  denouncers  must 
be  specified  and  individually  set  forth.  The  denounce- 
ment must  be  made  and  signed  in  person  by  the  party 
denouncing  or  by  his  lawful  representative  or  by  an 
attorney  in  fact,  who  must  show  his  authority  by  a 
public  document  (power  of  attorney). 

The  mining  agent  must  receive  the  denouncement  and 
indorse  upon  his  register,  and  also  upon  the  document, 
the  day  and  hour  of  its  receipt.  The  publication  of  the 
extract  of  the  denouncement  is  in  actual  practice  at- 
tended to  by  the  agent,  but  is  paid  for  by  the  denouncer. 
If  the  denouncement  is  made  in  the  name  of  a  foreigner 
(American),  application  for  permission  to  hold  title  in 
his  name  should  be  made  and  filed  with  the  denounce- 
ment certificate. 

The  locator  shall  name  the  surveyor  or  expert  in  the 
certificate,  although  it  is  not  absolutely  necessary,  as 
the  mineral  agent  will  appoint  a  surveyor  within  three 
days  if  the  locator  does  not  name  one.  In  practice,  the 
locator  generally  procures  the  surveyor  to  survey  the 
claim  before  the  certificate  is  presented,  and  the  field 
notes  are  used  in  describing  the  claim.  After  the  cer- 
tificate is  filed  and  the  surveyor  appointed,  he  makes 
return  of  the  survey  without  again  going  upon  the 
ground.  The  surveyor  must  notify  the  agent  of  his 
acceptance  or  refusal  within  eight  days,  and  if  he 
accepts  the  work  he  must  complete  the  survey  and  file 

'This  term  is  peculiar  to  the  mining  law  of  Mexico  and  means 
to  offer  for  record  a  legal  notice  of  a  claim  for  a  mining  conces- 
sion covering  a  described  area  of  land  the  mining  rights  to  which 
reside  in  the  federal  government. — Editor. 


his  return  within  seventy-eight  daya  after  the  denoui 

merit    is   tiled   and   within   sixt\    days   after   his   appoint- 
ment. 

survey  and  return,  including  the  map  or  plan, 
is  made  in  strict  accordance  with  the  regulations  and 
instructions  and  is  net  a  matter  in  which  the  denouncer 
can  render  any  great  assistance.  In  addition  to  the 
survey  and  return,  the  surveyor  or  the  owner  shall  cause 
to  be  erected  the  monuments  needed,  which  shall  be 
solid  foundations  of  rubble  stone  masonry,  not  less  than 
fifty  centimeters  in  height,  level  on  top  and  square  in 
shape,  each  side  being  not  less  than  fifty  centime!' 

The  following  rules  shall  be  observed  in  the  placing 
of  monuments: 

1.  The  position  of  monuments  shall  not  be  changed 
so  long  as  the  mining  properties  for  which  they  serve 
as  monuments  are  not  changed.  They  shall  be  solidly 
constructed  and  shall  always  be  kept  in  good  condition. 

2.  They  shall  be  placed  in  convenient  locations  in 
whatever  numbers  may  be  necessary,  in  order  that  from 
each  of  said  monuments  the  monument  on  each  side 
thereof  may  be  seen,  and  they  shall  be  distinguished 
from  the  monuments  erected  on  adjoining  mining  prop- 
erties by  their  dimensions,  form,  color,  or  some  other 
characteristic. 

Procuring  Title  Requires  Patience 

When  the  final  report  of  the  expert  or  surveyor  has 
been  filed  with  the  agent,  notice  of  this  fact  is  posted 
on  the  bulletin  board  of  the  agency  for  fifteen  days- 
At  the  expiration  of  one  hundred  and  twenty  days  from 
the  date  of  the  acceptance  of  the  expert,  the  agent  shall, 
if  the  whole  matter  is  not  delayed  pending  adverse  or 
opposition  proceedings,  make  a  copy  of  the  record  and 
transmit  it  to  the  Department  of  Commerce,  Industry, 
and  Labor. 

The  department  shall  disapprove  of  the  proceedings 
if  there  has  been  an  infraction  of  the  laws  or  regula- 
tions by  the  denouncer,  or  it  may  order  an  amendment 
in  accordance  with  the  justice  of  the  case  as  it  appears 
from  the  record. 

Upon  the  approval  of  the  proceedings,  the  mining 
title,  corresponding  to  the  patent  in  the  United  States, 
is  executed  by  the  secretary.  It  is  then  either  delivered 
to  the  owner  or  his  duly  authorized  attorney  in  fact, 
or  transmitted  to  the  local  mining  agent.  Notice  is  also 
given  the  Department  of  Hacienda  that  its  agent  may  be 
prepared  to  collect  the  taxes. 

The  local  agent  notifies  the  owner  of  the  receipt  of 
the  title  by  posting  a  notice  on  the  agency  bulletin  board 
for  thirty  days,  and  the  title  is  retained,  if  not  called 
for,  until  the  owner  receives  notice  of  the  announcement 
of  the  forfeiture  of  the  property. 

Upon  the  delivery  of  the  title,  the  owner  should  im- 
mediately have  it  recorded  in  the  register  of  the  munici- 
pality where  the  property  is  situated.  The  record  date 
of  the  title  is  counted  from  the  date  of  issue,  if  it  is 
thus  recorded  within  thirty  days  from  the  date  of  issue, 
but  otherwise  it  dates  only  from  the  day  of  actual 
record. 

The  title  should  then  be  presented  to  the  stamp  agent, 
and  the  taxes,  if  any  are  due,  must  be  paid  to  the  end 
of  the  tercio  in  which  the  title  issued.  The  owner  is 
then  not  only  entitled  to  absolute  possession  of  the  mine, 
but  has  the  right  to  ship  ore  as  though  he  were  the 
absolute  owner,  as  under  a  patent  from  the  government 
in  the  United  States,  and  his  rights  continue  as  long 
as  the  mining  tax  is  paid. 
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T.  A.  Rickard,  Engineer-Editor 

An  Interview,  by  Charles  Butters  and  W.  J.  Loring 


B.     You  are  of  English  origin? 

rnish  on   my    father's  side,   Scottish-Irish  on   my 
mother*s. 
B.     You  were  born  in  Cornwall? 

No,  I  was  born  at  Pertusola,  in  Italy,  in  1864.  Ms- 
father  was  in  charge  of  a  smelter  operated  by  a  British 
company  at  that  place.  Only  last  week  we  received  a 
subscription  to  the  .1/.  &  S.  I',  from  the  Societa  di  Per- 
tusola; in  the  accompanying  letter  the  writer  stated  that 
he  recalled  my  father's  connection  with  the  management 
and  that  since  then  the  plant  had  grown  so  much  that  it 
was  now  the  largest  lead-smelting  establishment  in  Italy. 
B.  So  it  seems  that  unit  happened,  at  your  birth,  to  be 
connected  with  a  successful  enterprise. 
Yes.  I  shall  be  glad  to  accept  the  coincidence  as  a  mas- 
cot. I  might  add  that  thirty  years  ago,  when  in  charge 
of  mines  in  France,  I  had  the  pleasure  of  selling  ore  to 
the  smelter  at  Pertusola. 

L.     Has   that  smelter  been   in   operation   continuously 
since  that  date? 
Yes,  it  has.     The  control  of  it  was  acquired  by  Sir 
Thomas  Brassey,  later  Lord  Brassey,  and  it  remained  in 
the  family  until  recently. 

L.  Your  own  family  teas  connected  with  mining,  then? 
Yes,  my  father,  Thomas  Rickard,  was  the  eldest  of  five 
brothers,  all  of  whom  were  mining  engineers  and  metal- 
lurgists. My  grandfather  was  James  Rickard,  known  as 
"Captain"  because  he  was  a  Cornish  mine  captain.  He 
was  one  of  the  first  accredited  mining  engineers  to  come 
to  California,  in  the  summer  of  1850,  in  behalf  of  John 
Taylor  &  Sons,  a  firm  still  honorably  active  in  London, 
for  whom  he  examined  the  Mariposa  grant,  then  under 
option  from  General  John  C.  Fremont,  "the  Pathfinder" 
and  the  rival  of  Lincoln  for  the  Presidency  in  1856.  My 
grandfather  brought  a  sectional  stamp-mill  to  California, 
to  test  the  ore  of  the  Mother  Lode,  and  this  was  the  first 
stamp-mill  erected  in  California — at  Coulterville,  in 
Mariposa  County.  Hennen  Jennings  and  Edward  Ben- 
jamin told  me  that  they  had  seen  records  to  this  effect, 
but  unfortunately  they  were  destroyed  in  the  San 
Francisco  fire. 

B.  The  firm  of  John  Taylor  &  Sons  is  the  oldest  min- 
ing engineering  firm  in  existence? 
Yes,  I  believe  it  is;  and  I  am  glad  to  say  that,  as  the 
grandson  of  James  Rickard,  I  am  on  friendly  terms  with 
the  grandsons  of  the  founders,  John  and  Richard  Taylor. 
I  may  add  that  my  great-grandfather  was  Richard 
Rickard.  also  a  Cornish  mine  captain,  who  was  a  man  of 
distinction  in  his  own  little  world  in  the  "old  county,"  as 
the  Cornish  call  it. 
L.     Were  you  educated  in  Italy? 

No.  Two  years  after  my  birth,  my  father  went  to 
Andeer,  in  Switzerland,  for  John  Taylor  &  Sons,  and 
after  two  years  more  he  went  to  Russia  as  manager  for 
the  Russia  Copper  Co.,  operating  two  smelters  and  sev- 
eral groups  of  mines  close  to  the  Russo-Asiatic  border. 
Some  of  the  mines  were  across  the  border  in  western 
Siberia.  My  first  recollection  of  mining  operations  is  of 
an  aerial  rope-tramway  in  Switzerland,  but  my  first 
memory  of  a  mine  is  that  of  the  copper  mines  at  Kargal- 
insky,  in  the  Ural  region.    In  these,  the  copper  occurred 


native  and  as  carbonate — that  is,  in  a  form  attractive  to 
the  eye,  so  that  I  remembered  it.  Moreover,  the  copper 
appeared  as  a  replacement  of  plant  remains  in  the 
Permian  sandstone,  and  the  peculiar  character  of  these 
deposits  naturally  arrested  my  boyish  observation. 
L.     What  was  your  early  education? 

The  first  language  that  I  learned  to  speak  was  Ger- 
man, because  our  nurse  came  with  us  from  the  German- 
speaking  part  of  Switzerland,  near  Zurich.  In  Russia, 
my  first  teaching  was  received  from  a  Russian  tutor,  and 
the  first  history  I  learned  was  the  history  of  Russia. 
Until  I  was  fourteen,  I  thought  in  German,  and  spoke 
Russian  better  than  English.  While  in  the  Ural,  I  used 
to  accompany  my  father  on  some  of  his  inspections,  and 
I  recall  the  fact  more  particularly  that  I  acted  as  inter- 
preter for  him  and  for  George  W.  Maynard,  of  New 
York.  Maynard  came  there,  I  believe,  to  introduce  some 
American  concentrating  machinery.  Twenty-two  years 
later,  VV.  H.  Emanuel,  who  represented  Fraser  & 
Chalmers  in  Denver,  brought  Maynard  to  my  office, 
whereupon  the  following  colloquy  ensued.  I  asked  him: 
"Are  you  Professor  Maynard?"  He  admitted  it.  Then 
I  said,  "George  W.  Maynard?"  He  said  "Yes."  Where- 
upon I  said,  "I  knew  you  long  ago";  and  he  replied, 
"Are  you  that  boy?"  "I  am."  Our  renewed  acquaintance 
started  a  friendship  that  lasted  as  long  as  he  lived. 
B.     To  what  school  did  you  go? 

While  in  Russia,  my  brother  Forbes  and  I  had  a  Rus- 
sian tutor.  Later,  when  I  was  eleven,  the  three  oldest 
children,  including  my  eldest  sister,  now  Mrs.  F.  W. 
Baker,  of  London,  traveled  from  the  Siberian  border  to 
England,  to  go  to  boarding  schools.  I  remember  that 
we  went  up  the  Volga,  from  Ufa  to  Nijni  Novgorod,  and 
then  by  train  to  St.  Petersburg.  The  journey  to  Eng- 
land from  the  Ural  took  three  weeks  and  three  days.  My 
brother  and  I  went  to  school  at  Taunton,  in  Somerset- 
shire. In  England  it  would  be  described — pathetically 
— as  a  lower  middle-class  school,  but  it  was  a  good 
school.  It  is  known  now  as  Queen's  College.  We  had  a 
field  club  and  a  debating  society.  In  the  debating 
society  we  learned  to  speak  while  on  our  feet;  in  our 
field-club  rambles  we  obtained  glimpses  of  natural  his- 
tory. I  remained  there  for  six  years  and  then  matricu- 
lated at  London  University. 

B.     Was  the  teaching  at  this  school  helpful  to  you  in 
your  profession? 
It  was  useful  for  mining  engineering  in  so  far  as  we 
received  a  smattering  of  science,  but  my  taste  at  that 
time  was  all  for  English  and  the  classics. 
L.     Had  you  already  decided  to  follow  in  the  footsteps 
of  your  father? 
No;  on  the  contrary,  I  had  won  a  scholarship  at  Cam- 
bridge and  was  about  to  go  there,  with  a  view  to  adopt- 
ing one  of  the  so-called  liberal  professions,  possibly  the 
law,  when  I  was  diverted  by  the  advice  of  my   uncle, 
Reuben  Rickard,  who  arrived  in  England  on  a  visit  from 
Berkeley,  California.     He  was,  as  those  that  knew  him 
will  recall,  a  kindly  and  eminently  sensible  man.     He 
urged  me  to  follow  the  family  calling,  and  I  had  so  much 
respect  for  his  sagacity  that  I  did  as  he  had  suggested 
to  me. 
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B.     Don't  you  think  you  were  particularly  fortune 

have  had  the  good  si  us,  „t  that  age  to  be  willing  to 
accept  the  advice  o)  an  6lder  man? 
I  cannot  analyze  my  reasons  for  accepting  the  advice, 
but  I  feel  sure  that  one  of  them  was  the  fact  thai  I  liked 
the  adviser;  so  I  went  to  the  Royal  School  of  Mini 
which  at  that  time  Huxley  was  dean  of  the  faculty. 
B.  You  emphasize  the  fact  that  Huxley  was  th,  dean. 
Yes,  indeed,  because,  although  I  was  only  a  boy,  1 
learned  quickly  to  appreciate  the  fact  that  1  was  in 
touch  with  one  of  the  great  men  of  the  world.  He  was 
an  extremely  attractive  character  in  many  ways.  He 
would  preside  at  some  of  our  student  meetings  and 
always  spoke  so  as  to  hold  the  attention  and  deep  respect 
of  the  students.  While  at  South  Kensington,  I  had  the 
honor  of  serving  on  a  committee  with  him. 
B.    Hoic  old  ivere  you  then? 

I  was  eighteen  or  nineteen.  The  reason  why  I  was 
chosen  as  a  representative  of  the  students  on  this  com- 
mittee w-as  that,  although  I  entered  as  a  private  student, 
I  won  a  free  studentship,  so  that  I  received  monetary 
assistance  from  the  Government,  and  that  ranged  me 
with  the  men  who  were  being  trained  to  be  science 
teachers.  Among  them  was  H.  G.  Wells.  After  gradu- 
ating, I  bought  a  set  of  nine  volumes  of  Huxley's  essays 
for  $10,  and  I  have  them  still.  What  is  more,  I  have 
lent  ihem  to  several  young  men  at  different  times  dur- 
ing the  last  forty  years. 
L.     When  did  you  graduate? 

I  graduated  with  the  class  of  1885,  in  June  of  that 
year,  and  sailed  by  the  "Aurania"  for  the  United  States 
at  once,  before  I  had  received  my  diploma,  arriving  at 
Denver  on  July  25. 

B.  To  what  extent  has  your  college  training  helped 
you? 
Greatly,  of  course.  The  teaching  at  the  School  of 
Mines  was  not  as  good,  in  some  respects,  as  can  be 
obtained  now  in  many  mining  colleges  in  this  country.  It 
dealt  more  with  principles  and  less  with  the  application 
of  those  principles;  it  was  more  a  college  of  science  than 
a  school  of  mines.  Indeed,  being  the  son  of  a  mining 
engineer  and  having  heard  mining  discussed  at  home  so 
much,  I  skipped  the  mining  course  and  took  the  one  in 
metallurgy,  because  I  had  already  made  up  my  mind, 
from  hearing  my  seniors  talk,  that  practical  mining  was 
not  a  thing  that  could  be  taught  in  lectures.  Having  a 
scholarship  and  having  a  certain  measure  of  choice  in 
my  curriculum,  instead  of  going  to  the  lectures  that  Sir 
Warington  Smyth  gave  on  mining  in  the  afternoon,  I 
went  to  Westminster  and  listened  to  the  debates  in  the 
House  of  Commons,  followed  by  afternoon  tea  where 
there  was  attractive  company.  The  great  benefit  that  I 
received  at  the  Royal  School  of  Mines  was  the  stimulus 
imparted  by  mental  contact  with  Huxley.  He  did  not 
lecture  to  those  of  us  who  were  graduating  in  mining  or 
metallurgy,  his  subjects  being  paleontology  and  bio-logy, 
but  as  I  took  a  special  course  in  dissection  and  biology 
in  preparation  for  my  B.Sc.  degree  in  London  Uni- 
versity, I  came  under  his  spell.  His  lectures  were 
windows  to  the  infinite. 

B.  You  said  just  now  that  the  teaching  was  not  so  good 
in,  your  time  as  in  some  of  our  modern  schools,  but 
is  it  not  true  that  the  purpose  of  the  teaching  in  a 
college  should  be  to  impart  a  thorough  knowledge  of 
principles? 
You  are  perfectly  right,  and  I  think  some  of  our 
schools    overlook    this    fact,    giving    too   much    time    to 


details    thai    are    soon    forgotten    and    Boon    ob 
whereas  the  prim  iple    endure. 

B.    You  also  luni  in,,,-,  o)  your  teachers'  tint,  than  the 
average  student  obtains  today  in  our  crowded  <-,,!- 

That  is  true.     There  were  twentj   foui    ol    us  in  our 
class,  and  only  five  or  six  graduated. 
/..     Who  wen  your  fellow  students? 

1  have  mentioned  Wells.  Sir  Thomas  Rose,  the  author 
of  "The  Metallurgj  of  Gold,"  was  in  the  class  that  fol- 
lowed mine;  also  Henry  F.  Collins,  who  was  a  brilliant 
student  and  won  distinction.  My  own  particular  pals 
were  Ernest  R.  Woakes,  who  is  now  with  John  Taylor 
&  Sons,  and  Percy  E.  0.  Carr,  who  was  manager  for 
the  Mazapil  Copper  Co.  and  was  killed  at  Saltillo  during 
the  Mexican  revolution  in  1918.  My  brother  Forbes  was 
in  the  class  after  me.  He  is  now  living  at  Denver.  My 
cousin  James  was  my  contemporary  part  of  the  time. 
Both  of  them  graduated.  Besides  these  kinsmen,  my 
wife's  brother,  Harold  Rickard,  was  also  a  student  there, 
but  several  years  later. 

L.     Were  your  college  associations  of  any  use  to  you  in 
after  life? 

No,   they  were   not   useful,   although   many   of   them 
were,  and  are  still,  delightful.     The  reason  that   they 
were  not  useful  was  that  I  left  England  and  plunged 
into  a  new  environment  in  the  United  States. 
L.     What  did  you  first  do  after  arriving  at  Denver? 

I  joined  my  uncle,  Alfred  Rickard,  the  youngest  of 
my  father's  brothers,  at  Idaho  Springs,  in  Colorado,  as 
assayer  to  the  Kohinoor  &  Donaldson  Co.  My  uncle  was 
manager  for  several  British  companies  operating  near 
Idaho  Springs  and  Central  City.  I  received  my  first 
pay,  $100,  on  my  twenty-first  birthday.  I  had  not  taken 
the  surveying  course  at  the  School  of  Mines,  so  late  in 
the  fall  of  '86  I  went  to  Leadville  as  the  guest  of 
William  Hanson,  then  the  manager  for  the  La  Plata 
company,  to  which  the  firm  of  Rickard  Bros,  was  con- 
sulting engineer.  I  stayed  at  the  company's  house  and 
took  advantage  of  the  opportunity  to  learn  surveying 
by  working  gratuitously  with  Charles  Dunham,  the 
company's  surveyor.  On  going  back  to  Central  City, 
where  my  uncle  was  then  living,  I  was  appointed  sur- 
veyor as  well  as  assayer  to  a  group  of  mines,  and  my 
pay  was  doubled,  to  $200  per  month.  I  was  glad  to 
do  the  surveying,  because,  among  other  things,  it 
enabled  me  to  begin  the  study  of  structural  geology. 
B.     Did  you  like  surveying? 

Not  much.  Our  mine  workings  were  small,  extremely 
dirty,  and  cold.  The  surveying  had  to  be  done  under 
conditions  of  great  physical  discomfort;  and  although, 
of  course,  I  was  willing  to  face  anything,  I  cannot  say 
that  I  liked  it. 
B.     Your  pay  was  pretty  good  for  that  time. 

Yes,  but  then  you  must  remember  that  the  manager 
was  my  uncle.  What  is  the  use  of  an  uncle  anyhow 
unless  you  can  get  good  pay  through  him?  Here  I  may 
add  that  Alfred  Rickard  was  more  like  an  elder  brother 
than  an  uncle  to  me;  he  was  a  kind  and  considerate 
man,  and  a  first-rate  manager  of  mines,  with  a  keen  eye 
for  exploratory  work  underground. 
L.     What  did  you  do  next? 

After  I  had  been  with  my  uncle  a  couple  of  years,  his 
wife  died  and  he  had  to  go  to  England  with  the  children, 
leaving  me  in  charge  of  several  small  mines.  One  of 
them  was  the  California,  which  was  the  deepest  gold 
mine  in  Colorado ;  the  shaft  was  2,260  ft.  on  the  dip  of 
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the  vein,  or  2.040  ft.  vertically.     The  hoisting  was  done 

with  a  hemp  rope,  and  many  is  the  time  that  I  remember 
being  startled  when  it  would  slip  on  the  drum,  giving 
the  bucket  a  drop  that  made  me  fear  it  was  going  to 
the  bottom. 

During  my   uncle's   absence.    1    received   a  visit    from 
Philip   Argall.   who   had   succeeded    Hanson    as    manager 
for  the   La   Plata  company,  at    l.eadville.     He  had  just 
returned  from  California,  where  he  had  been  examining 
mine.     He  seemed  to  like  my  work  as  temporary 
manager,  and  asked  me  whether  1   would  like  to  be  the 
manager  of  the  mine  in  California.     As  I  had  been  to 
California  on  a  visit  to  my  Uncle  Reuben,  at  Berkeley, 
during  the  previous  winter  and  had  returned  with  a  de- 
lightful  impression  of  California,   I   told  him  promptly 
that    I   would   be  glad   to   go   thither.     The  result  was 
that    I   was   appointed   manager   of   a    mine  called   the 
Union,  previously  owned  by  the  Rathgeb  brothers,  four 
miles   south   of   San   Andreas,   close   to   the   road    from 
San  Andreas  to  Angels  Camp,  in  Calaveras  County. 
L.     You  were  rather  a  young  mine  manager,  were  you 
not? 
Yes,  1  took  charge  soon  after  my  twenty-third  birth- 
day.    I  had  a  house,  hot  and  cold  water,  a  Chinaman,  a 
horse  and  buggy,  and  §300  per  month. 
B.     I  have  noticed  in  your  various  writings  a  friendly 
feeling  for  Philip  Argall.  and  nine  I  can  understand 
it. 
Yes.  sir;  you  are  right.    A  fellow  that  cannot  remem- 
ber with  gratitude  the  friend  to  whom  he  owed  his  first 
management  of  a  mine  would  be  a  poor  thing  indeed.    I 
had  met  Philip  Argall  when  I  was  a  boy  of  fourteen, 
when  he  was  manager  of  the  Duchy  Peru  mine,  not  far 
from  Newquay,  in  Cornwall,  as  is  recorded  in  my  inter- 
view with  him. 

L.  What  was  the  result  of  your  operations  in  Calaveras 
County? 
The  mine  was  a  pocket  mine.  It  was  about  250  ft. 
deep  when  I  took  charge,  but  the  quartz  below  the  water- 
level,  at  120  ft.,  looked  hungry.  At  the  time  I  became 
manager,  about  $275,000  had  been  spent  on  the  purchase 
and  equipment  of  the  property,  and  only  $7,000  worth 
of  gold  had  been  won.  In  other  words,  it  was  a  fizzle, 
for  it  had  been  sold  on  the  report  of  the  promoter  him- 
self, a  man  named  Hamilton,  who  used  to  paint  cus- 
pidors and  coal-scuttles  for  the  Southern  Pacific 
railway,  and  who  got  into  mining  in  consequence  of 
photographing  mines  and  mining  plants.  The  English 
company  did  the  silly  old  thing  of  giving  the  manage- 
ment of  the  mine  to  the  promoter,  who  thereby  was  able 
to  cover  up  his  chicanery,  in  the  meantime  receiving 
a  handsome  salary  from  his  victims.  Mr.  Argall  exposed 
the  whole  affair  and  advised  a  change  of  management, 
so  I  succeeded  Hamilton.  I  did  not  know  enough  to 
hurt  me,  but  I  did  see  at  once  that  the  past  production 
of  the  mine  had  come  entirely  from  pockets  above  the 
water-level,  so  I  put  one  or  two  trustworthy  men  to 
work  in  search  of  more  pockets.  This  was  successful. 
I  took  out  $3,000  in  two  hours  with  an  iron  candlestick 
myself,  and  a  working  miner  took  out  $25,000  at  a  cost 
of  $200,  which  was  his  pay,  in  one  month.  I  paid  him 
extra  wages,  because  the  work  required  a  man  of  special 
integrity.  I  advised  the  company  to  do  a  little  prospect- 
ing before  they  abandoned  the  enterprise.  I  remember 
that  at  that  time  I  made  the  acquaintance  of  Charles  D. 
Lane,  who  was  running  the  Utica,  and  he  told  me  that 
the   show   was   no   good   because   we   were   not   in    the 


"black  slate."  or  Mariposa  schist.    We  were  in  the  gray 
schist,  and  our  quartz  was  not  of  the  ribbony  kind  char- 
acterizing the  real  Mother  Lode  mines.    We  were  on  the 
western  edge  of  it. 
L.    Did  you  find  much  specimen  ore? 

No,  only  in  spots.     When  I  made  a  profit,  thanks  to 
these  pockets,  the  directors  wrote  most  complimentary 
letters,  but  when  the  returns  dwindled,  I  received  a  let- 
ter upbraiding  me  for  my  failure;  whereupon  I  wrote  to 
them  that,  whereas  I  recognized  that  it  was  my  duty  to 
soanh  diligently  for  ore  and  to  extract  it  at  the  mini- 
mum cost,  I  declined  to  be  held  responsible  for  the  dis- 
tribution of  the  gold  in  the  crust  of  the  earth,  because  I 
had  not  been  consulted   by   the   Almighty   when   these 
interesting  ore  deposits  were  being  created.    The  chair- 
man of  the  company  showed  this  letter  to  my  father,  a 
most   punctilious  gentleman,  from  whom   I   received  a 
letter  suggesting  that   I  ought  to  be  more  respectful. 
B.     So  at  your  first  mine  you  received  a  fairly  handsome 
salary  and  the  poor  shareholders  received  nothing? 
Were  you  ever  in  the  happy  position  of  being  able 
to  benefit  both  yourself  and  the  shareholders? 
Yes,  I  am  glad  to  say  that  I  have  returned  in  dividends 
many  hundred  times  more  than  I  have  received,  for  I 
have  been  manager  or  consulting  engineer  of  mines  that 
have  yielded  over  $50,000,000  in  gold  and  silver. 
B.     Do  you  think  that  you  have  received  your  fair  pro- 
portion of  the  profits? 
Yes,  I  think  I  have,  for  I  did  not  risk  my  capital;  as 
an  engineer  I  did  not  receive  much  as  compared  with  the 
promoters,  but  that  is  another  story. 

L.  How  long  did  you  remain  in  Calaveras  County? 
Two  years,  from  1887  to  1889.  Early  in  1889  the 
directors  sent  a  mining  engineer  to  investigate  condi- 
tions generally,  and  incidentally  to  criticize  my  manage- 
ment. They  took  pains  to  select  a  man  unacquainted 
with  my  family,  an  Australian  named  Charles  Cowland. 
He  proved  to  be  a  most  agreeable  man,  for,  among  other 
things,  he  expressed  a  favorable  opinion  of  my  youthful 
attempts  as  a  manager  and  asked  me  to  go  with  him  to 
Australia.  So,  in  October,  1889,  I  went  with  him  to 
London  and  from  there  to  Australia. 
B.     What  did  you  do? 

I  examined  several  mines  that  he  was  promoting,  and 
I  regret  to  say  that  I  had  to  report  unfavorably  on  most 
of  them,  but  we  continued  to  be  friends.  I  had  saved 
enough  money  from  my  salary  in  California  to  be  able 
to  travel,  and  this  I  did  energetically.  In  the  course  of 
two  years  I  examined  eighty-five  mines  in  Australia,  all 
the  way  from  Broken  Hill  to  Mount  Morgan. 
B.  Did  you  get  fees  for  the  examination  of  these  prop- 
erties? 
No,  sir.  I  received  mighty  few  fees,  and  even  those  I 
found  hard  to  collect,  for  in  those  days  the  people  who 
paid  for  reports  expected  to  see  them  first.  However, 
I  obtained  a  good  working  knowledge  of  the  principal 
are  deposits  of  Australia  and  of  the  prevailing  mining 
and  metallurgical  practices. 
B.     So  you  bought  your  experience? 

Yes,  in  a  measure.  Here  I  may  say  that  I  began  to 
write.  I  wrote  several  articles  for  the  Melbourne  Even- 
ing Standard.  My  first  contribution  to  the  Transac- 
tions of  the  American  Institute  of  Mining  Engineers 
was  my  paper  on  Mount  Morgan,  which  I  wrote  at  this 
time  and  which  was  published  in  Volume  20  (1891). 
L.     Was  this  your  first  writing? 

No,  the  first  technical  article  that  I  wrote  was  on  the 
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Globe  mill,  a  kind  of  ball-mill.  This  was  when  1  was 
eighteen  years  old,  and  I  remember  being  paid  £6  f<>r 
the  job.  My  next  article  to  appear  in  print  was  a 
description  of  the  ore  deposits  at  Redcliff,  mar  Lead- 
ville;  this  1  contributed  to  the  London  Minimi  Journal 
in  May,  1886. 
/..     What  led  you  to  write? 

The  love  of  writing.  While  at  school,  I  was  editor  of 
a  manuscript  magazine  and  contributed  frequently  to 
the  printed  magazine  that  was  published  quarterly.  I 
may  add  that,  as  a  schoolboy,  I  looked  upon  poetry  as 
rather  "sissy"  stuff,  but  one  of  our  masters  read  us 
Tennyson's  "Lady  Clara  Yere  de  Vere"  and  the  "Ode  to 
the  Duke  of  Wellington."  and  I  was  so  much  impressed 
by  both  of  them  that  I  started  to  read  Tennyson,  and 
after  that  read  four  or  five  other  poets  right  through. 
Shortly  afterward  I  entered  for  the  prize  poem  and  was 
second,  and  the  next  term  I  wrote  the  prize  poem,  the 
subject  of  which  was  the  discovery  of  America  by 
Columbus. 

B.     So  in  your  life's  work  you  hare  followed  your  early 
bent? 
Yes,  that  is  true. 
B.     And  thus  obtained  a  double  profit? 

To  that  I  agree  also,  for  if  a  man  can  do  what  he 
likes,  if  a  man's  hobby  becomes  his  occupation,  he  is 
most  fortunate. 

B.  Turning  back  to  your  Australian  experience,  I  re- 
member your  paper  on  the  Bendigo  saddle-reefs. 
Yes,  that  was  one  of  my  earliest  contributions  to 
economic  geology.  No  doubt,  for  many  years,  if  I  was 
known  at  all.  I  was  known  as  the  author  of  that  paper; 
and  I  would  say  for  the  benefit  of  the  younger  men  that 
this  was  pleasant,  because  when  I  called  on  a  mine  man- 
ager or  visited  the  office  of  a  mining  company  and  gave 
my  name  they  wTould  at  once  ask  me  if  I  was  the  man 
that  had  written  about  the  Bendigo  saddle-reefs.  In 
other  words,  I  made  many  mental  acquaintances  in  con- 
sequence of  that  piece  of  writing. 

B.     Which  shows,  Mr.  Rickard,  that  the  young  man  who 
early  commences  to  write  carefully  about  his  work- 
gets  a  benefit  more  far-reaching  than  he  supposes. 
You  are  right.    Apart  from  the  enlargement  of  one's 
mental  acquaintance,  there  is  the  benefit  that  comes  to  a 
man  from  having  a  reason  for  making  notes  and  pre- 
serving his  impressions  of  the  things  he  sees.    Any  one 
of  us  who  visited  a  mining  district  ten  years  ago  and  is 
asked  now  to  describe  it  will  find  extreme  difficulty  in 
giving  anything  but  the  vaguest  description,  whereas  if 
we  made  notes  at  the  time,  and  particularly  if  we  took 
pains  to  prepare  them  for  publication,  we  could  now  re- 
fresh our  memories  so  as  to  give  an  intelligent  account. 
The  writing  of  a  paper  compels  a  man  to  crystallize  his 
information  on  a  subject;  before  that  it  is  amorphous. 
B.     It  seems  to  me  that  our  profession  was  fortunate  in 
finding  one  among   its  number  who  wax   willing  to 
retire  from  active   icork  and   write  about  what  his 
fellow-engineers  are  doing,  and  I  sincerely  hope  you 
may  continue  to  fill  that  useful  position.      A  friend 
of  mine,  Adolph    Goertz.   the   head  of   the  firm    of 
Adolph  Goertz  &  Co..  who  represented  the  Deutsche 
Batik  in  South  Africa,  said  to  )ne,  "Butters,  while  it 
is  important  first  to  do  a  thing,  it  is  equally  as  im- 
portant, after  doing  it,  to  write  about  it,  so  that  the 
world  may  know  what  you  have  done,  because  then 
the  useful  thing  that  you  have  done  becomes  com- 
mon  property."     I   think   the  average   engineer   is 


loath  tn  irriti    mi   what  In    is  ih, mil,  mid  il   is  a.  pity. 

My  first  South  African  engagement   was  brought 

•  by  an  article  1  wroti    in  1889  t"  tin    "Minimi 
and  Scientific  Press"  about  a  process  for  tin  treat- 
ment of  low-grade  tailings  that  I  had  <li  "  loped  at 
Ki  inn  tt .  ,,.  Shasta  ( 'ounty. 
/..     What  did  yon  do  after  leaving  Austr 

I  was  examining  a  mine  in  Otago,  New  /..aland,  when 
1  received  a  cablegram  from  my  father,  asking  me  to 
come  to  Prance  to  take  charge  of  a  mine  of  which  he  was 
managing  director.  This  was  in  1891.  In  November  ..f 
ear  l  went  to  Grenoble,  in  the  Department  of  the 
Isere.  and  went  from  there  to  Allemont,  where  thi 
French  Mines.  Ltd..  was  operating  two  groups  of  mines 
silver-lead  group  and  a  nickel-cobalt-silver  group. 
The  latter  deposits,  named  Les  Challanches.  were-  a  pro- 
totype of  those  at  Cobalt,  as  was  recognized  and  stated 
by  Dr.  Willet  Miller  in  his  official  report  as  Provincial 
Geologist  of  Ontario  in  1904,  in  which  he  quoted  my  de- 
scription  of  the   Challanches  veins  as   given   in    Trans. 

A.  I.  M.  E.  of  1894.  This  old  mining  district  in  France 
is  in  a  beautiful  region,  the  Dauphine;  I  lived  in  a  house 
that  belonged  to  the  Dauphin,  or  son  of  the  King,  more 
than  two  centuries  ago. 

L.     Were  the  mines  any  good? 

No,  of  course  not.  The  Lord  rarely  puts  mines  amid 
such  lovely  surroundings.  My  father  was  doing  a  lot  of 
interesting  engineering  work,  equipping  the  mines  with 
single-bucket  rope-ways  that  ran  up  the  cliffs,  and  erect- 
ing a  concentrator  at  Grand  Clos.  When  the  mill  was 
about  ready  to  start,  we  were  checked  by  a  severe  frost. 
I  did  not  regard  this  as  a  calamity,  because  I  could  see 
no  future  for  the  mines.  The  workings  consisted  of  a 
series  of  galleries  or  adit-levels  driven  into  a  steep  hill- 
side. There  was  ore  in  the  face  of  the  top  level  and  in 
the  face  of  the  bottom  level,  about  500  ft.  apart  verti- 
cally, and  ore  had  been  found  in  a  vertical  range  ex- 
ceeding this,  but  I  could  see  no  warrant  for  assuming 
that  the  ore  in  the  lowest  workings  had  persisted  from 
an  upper  horizon  on  a  level  with  the  uppermost  work- 
ings. On  the  contrary,  I  believed  in  measuring  the  per- 
sistence of  the  ore,  not  from  the  imaginary  horizontal 
surface  of  a  former  geologic  day  but  from  a  surface 
more  nearly  parallel  to  the  inclined  surface  of  the  exist- 
ing hillside.  In  the  sequel  this  proved  true,  for  the 
drifts  ran  out  of  ore  at  approximately  the  same  distance 
from  the  surface. 
L.     So  you  did  not  stay  there  long? 

No.  I  had  lost  confidence  in  the  enterprise  and  was 
anxious  to  leave  before  the  funeral. 

B.  In  the  words  of  Henry  C.  Perkins  to  Cecil  Rhodes, 
in  reference  to  Rhodesia,  you  did  not  want  "to  stay 
a /i  with  the  corpse"? 

Just  about  that  time  my  Australian  friend  Cowland 
appeared  on  the  scene  again  and  made  an  appointment 
with  me  in  Paris,  where  he  asked  me  to  join  him  as  his 
assistant,  he  having  been  appointed  consulting  engineer 
to  H.  H.  Warner,  of  Safe  Cure  fame.  Warner  was  en- 
gaged in  mining  operations  in  the  Western  States,  and 
Cowland  recognized  that  he  himself  knew  more  about 
placer  mining  than  he  did  about  vein  mining,  so  he 
wanted  me  to  join  him,  and  I  was  glad  to  do  it,  because 
the  appointment  took  me  back  to  Colorado  and  to  my  old 
haunts  in  the  West. 
B.     What  age  were  you  then? 

I  was  twenty-eight.     I  went  to  Denver  and  examined 
the  old  Caribou  mine,  in  Boulder  County,  as  well  as  other 
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mines  in  other  parts  of  the  state.    Later,  on  my  advice, 
r  bought   the  Hillside  mine,  near  Prescott,  Ari- 
zona, ami  then,  to  my  horror,  he  started  a  share  cam- 
paign characterized  by  practices  of  a  questionable  kind. 
The  mine  itself  was  a  good  one.  but  he  capitalized  it  at 
value  and   then   proceeded  to  gut    it. 
gned,  and  opened  an  office  on  my  own  account  at 
Denver.    This  was  in  L8 
L.     You  were  successful  as  a  consulting  engim 

in  a  measure.  In  those  days  the  opportunities 
for  an  independent  engineer  were  better  than  they  are 
now.  in  '94  I  became  manager  of  the  Enterprise  mine, 
at  Rico,  and  in  '96  I  was  appointed  State  Geologist  by 
Governor  Melntyre.  I  was  reappointed  by  the  two  suc- 
ceeding governors.  Alva  Adams  and  Charles  S.  Thomas, 
so  that  I  was  State  Geologist  for  three  terms,  or  six 
years,  until  1902. 
/..     When  did  you  go  to  Australia  the  second  Unit? 

In  1897.  while  State  Geologist  of  Colorado,  I  was  en- 
gaged by  the  Venture  Corporation  to  examine  mines  in 
Western  Australia,  which  was  then  enjoying  a  boom. 
L.     Do  you  consider  that  the  boom  was  justified? 

Yes.  it  was.  because  some  extraordinarily  rich  ore  de- 
posits had  been  found  at  Kalgoorlie,  not  to  mention  those 
previously  found  near  Coolgardie,  but  a  great  many 
wildcats  had  been  foisted  upon  the  public,  particularly 
in  London,  on  the  strength  of  the  real  mines,  and  the 
people  for  whom  I  acted  had  acquired  a  good  deal  of 
property  that  was  no  good. 
L.     Whom  did  you  meet  in  Australia? 

Among  others.  Herbert  Hoover.  He  had  just  come 
out  for  the  firm  of  Bewick,  Moreing  &  Co.  As  there 
were  a  number  of  pseudo-experts  on  the  goldfields  at 
that  time,  and  mining  engineering  was  rather  in  disre- 
pute, it  was  a  pleasure  to  meet  a  young  man  so  keen  and 
capable.  He  was  then  twenty-three  years  old  and  I  was 
thirty-three.  As  he  came  from  California  and  I  from 
Colorado,  we  naturally  became  pleasantly  acquainted, 
and  we  agreed  to  exchange  reports  on  wildcats;  that  is 
to  say,  we  let  each  other  know  of  prospects  that  we 
turned  down,  so  as  to  avoid  useless  examinations. 
L.     How  long  did  you  remain  in  Australia  that  time? 

I  was  there  a  year.     Before   returning,   I  examined 
some  mines  at  Bendigo  for  my  clients  and  then  returned 
by  way  of  London,  reaching  Denver  in  April,  1898.  just 
when  the  United  States  declared  war  against  Spain. 
B.     Is  there  a,  that  fixed  that  daft   in  your 

memory? 
You  have  made  a  good  guess.  It  happens  to  be  the 
date  also  when  I  declared  peace  with  the  lady  who  is  now 
my  wife — my  cousin  Marguerite,  the  daughter  of  Alfred 
Rickard,  with  whom  I  was  first  associated.  I  knew  her 
as  a  child.  My  marriage  is  the  cleverest  thing  I  ever 
did. 

B.     I  can  corroborate  thot. 
L.     Did  you  resume  practice  at  Den<  ■ 

Yes,  and  I  established  myself  in  nearly  the  same 
offices  as  before,  in  the  McPhee  building.  I  was  still 
under  a  retainer  from  the  Venture  Corporation,  and  ex- 
amined one  or  two  mines  before  I  was  able  to  recommend 
the  Independence.  This  property  was  floated  in  London 
for  a  large  amount  of  money  and  under  circumstances 
that  led  to  a  fiasco,  although  the  mine  fully  justified  the 
report  that  I  made  on  it  in  March,  1899.  In  the  same 
year  I  examined  the  Camp  Bird  mine  and  reported 
favorably  upon  it  in  terms  that  the  history  of  the  mine 
has  confirmed. 


L.     Referring  to  the  Independence  fiasco,  as  you  call  it. 
I  am  aware  of  most  of  the  facts  and  that  the  mine 
was  placid  in  London  at  a  price  more  than  twice  as 
great  as   your  estimate  of   its    value.     You  found 
yourself  in  a  difficult  position? 
Yes.    The  dilemma  was  one  that  may  present  itself  to 
a  mining  engineer  at  any  time.    It  suggests  the  old  ques- 
tion as  to  whether  loyalty  has  any  limitations.    In  other 
words,- when  is  an  engineer  justified  in  turning  on  his 
clients?    As  to  that.  1  will  say  that  a  man  must  play  the 
game  even  after  the  other  fellow  has  quit. 
B.     It  was  at  about  this  time,  I  believe,  that  yoU  became 
an  editor.     What  were  the  circumstances  leading  to 
this? 
My    work    as   consulting    engineer   compelled   me    to 
travel  a  great  deal.    For  twelve  years  I  averaged  35,000 
miles  per  annum.     During  the  first  year  after  I  was 
married,  I  was  at  home  only  once  for  a  whole  week, 
although  I  was  at  home  several  times  for  a  few  days. 
I  found  the  call  to  travel  unpleasant  because,  naturally, 
I  wanted  to  be  more  at  home;  and  at  that  time  I  had 
begun  to  discover  that,  as  I  was  called  upon  to  examine 
big  mines  and  continually  bigger  mines,  I  was  compelled 
to  take  part  in  various  ways  in  the  negotiations  inci- 
dental to  the  purchase  of  mines  and  to  be  associated 
with  the  promoters  of  mines,  much  of  which  work  was 
entirely  distasteful.     It  is  a  common  experience  in  our 
profession   that  when   an   engineer   achieves  a   certain 
position  he  is  consulted  by  his  clients  not  only  as  to  the 
mines  but  also  as  to  the  negotiations,  and  he  may  have 
to  take  part  in  these  negotiations  and  become  cognizant 
of  doings  with  which  he  is  not  in  sympathy.    These  two 
considerations  influenced  me  at  the  time  when  I  received 
an  opportunity  to  become  an  editor.    After  R.  P.  Roth- 
well  died,  the  Engineering  and  Mining  Journal  passed 
for  a  short  time  into  the  hands  of  W.  J.  Johnston,  who 
had  been  running  a  paper  called  Mining  and  Metallurgy. 
He  had  asked  me  to  become  editor  of  that  paper  and 
I  had  declined,  telling  him  that  he  had  better  obtain 
control    of  the  E.  &   M.   J.,   and    if   he    did    I   would 
consider  an  offer  of  the  editorship.     He  did  get  hold  of 
the  E.  &  M.  J.  in  1902  and  promptly  telegraphed  to 
me,  offering  me  the  editorship.     This  part  of  the  story 
has  been  told  by  me  in  the  reminiscences  that  I  pub- 
lished in  the  anniversary  number  of  the  M.  &  S.  P.  on 
May  22,  1920.     Toward  the  end  of  1902,  I  went  to  New 
York   to    be    ready    to   assume    the    editorship    of    the 
E.  &  M.  J.  on  Jan.  1,  1903. 
L.     How  long  did  you  remain  editor  of  the  "Journal"? 

Until  the  first  of  July,  1905. 
L.     Why  did  you  leave? 

The  paper  changed  hands  over  my  head  three  times  in 
the  two  and  a  half  years.  I  had  been  able  to  work  with 
the  previous  controlling  owners,  but  found  it  uncon- 
genial to  work  with  John  A.  Hill,  who  was  honest  and 
capable,  but  rough  and  domineering. 
L.  Did  you,  have  a  large  interest  in  the  "E.  &  M.  J."? 
The  property  was  capitalized  for  $500,000;  of  this, 
$200,000  was  in  preferred  stock  held  by  eighty  mining 
engineers.  I  myself  held  $50,000.  During  the  Johnston 
regime  I  could  have  obtained  control  of  the  paper  with- 
out difficulty,  but  I  made  up  my  mind  that  I  did  not  want 
to  have  anything  to  do  with  the  publishing  end  of  the 
business.  All  I  wanted  to  be  was  an  independent  editor, 
and  therefore  I  did  not  second  the  idea  of  obtaining  con- 
trol of  the  paper  for  the  profession,  as  would  have  been 
entirelv  feasible  at  the  end  of  1903. 
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L.     Why  wen  you  adversi  It  this  idea? 

At  the  time  of  our  troubles  with  Johnston,  who  was  an 
erratic  person,  we  Hail  a  finance  committee  consisting  of 
throe  or  four  mining  engineers  of  the  firsl  rank,  [Includ- 
ing John  Stanton  ami  Km  B,  Lawrence.  I  found  oul 
very  soon  that  if  the  paper  was  to  he  controlled  by  a 
directorate  of  mining  engineers  it  would  be  by  a  coterie 
in  New  York — a  coterie  that,  either  individually  or  col- 
lectively, would  expect  to  direct  the  policy  of  the  paper, 
not  for  any  wrong  purpose,  but  still  in  a  measun 
their  own  interest  or  for  that  of  their  friends,  entirely 
in  what  you  might  call  a  polite  way.  It  seemed  to  me 
that  this  would  endanger  the  status  of  the  paper,  and 
I  felt  sure  that  I  would  be  uncomfortable  under  such  an 
arrangement ;  so  I  used  my  command  of  the  position 
with  the  idea  of  arranging  that  an  experienced  publisher 
should  hold  the  common  stock  and  exercise  the  business 
control,  while  I.  as  editor,  would  be  left  free  to  run  the 
reading-pages. 

L.     What  do  you  think  of  the  Institute  magazine? 
B.     Look  out! 

The  Institute  magazine  is  a  feeble  effort  to  do  the  very 
thing  that  I  opposed — namely,  the  running  of  a  period- 
ical by  a  small  group  in  New  York  without  the  discipline 
that  comes  from  explicit  responsibility.  As  both  of  you 
know,  I  feel  very  strongly  on  this  matter.  The  Institute 
magazine  seems  to  me  to  be  merely  a  subsidized  form  of 
journalism,  and  of  "kept"  papers  we  have  too  many 
already. 

B.     I  noticed  on  my  last  sxibscription  card  to  the  Insti- 
tute that  $5  was  set  aside  for  the  magazine,  and 
I  wondered  if  this  $5  was  spent  on  the  magazine. 
If  so,  I  felt  that  possibly  a  large  number  of  tlie 
members  of  the  Institute  would  like  to  spend  their 
$5  elsewhere.     I  object  to  being  obliged  to  pay  $5 
for  something  that  I  never  read. 
As  I  understand  it,  the  $5  is  allocated  as  a  matter  of 
form  to  comply  with  the  postal  regulations  and  is  not 
supposed  to  measure  the  cost  of  the  magazine.     On  the 
other  hand,  it  does  seem  to  me  that  a  subscription  price 
ought  to  be  set  on  the  magazine  and  that  those  w-ho  do 
not  want  it  should  not  receive  it.    If  a  subscription  price 
of  $2  were  put  on  the  magazine  it  would  be  fair  to  those 
who  do  not  want  it;  they  would  be  relieved  of  paying  for 
it.    Meanwhile,  the  Institute  would  save  a  good  deal  of 
money  in  paper  and  postage — money  that  it  needs  very 
much  at  this  time.   Referring  to  the  matter  in  a  broader 
way,  I  venture  to  say  that  the  profession  owes  just  as 
much  to  the  technical  press  as  it  does  to  the  Institute ; 
the  time  may  come  when  it  will  be  called  upon  to  choose 
between  a  periodical  published  by  the  Institute  perform- 
ing a  function  for  which  it  was  not  intended,  and  a  tech- 
nical press  that  is  established  for  the  purpose  of  per- 
forming that  function.    It  seems  to  me  that  the  Institute 
is  no  more  justified   in  engaging   in   these   publishing 
activities  than  in  running  an  ore-testing  works  or  an 
assay-office  at  headquarters — in  other  words,  the  publi- 
cation of  a  magazine  is  foreign  to  the  purposes  of  the 
Institute,  and  it  happens  to  be  something  that  can  be 
done  better  by  those  outside  who  have  devoted  them- 
selves to  that  particular  kind  of  work. 
L.     And  who  are  independent? 

Yes.  If  you  want  to  see  to  what  depth  of  depravity 
journalism  can  fall  when  it  is  subventioned  and  sub- 
sidized, you  have  only  to  go  to  London  and  see  how  such 
practices  there  have  degraded  the  financial  and  mining 
journalism  of  that  great  center. 


B.     How  about  "Tin    \tii         \  ,„,  ■■  > 

Tin  Mining  Magazine  was  Btarted  bj  me  as  an  inde- 
pendent paper,  and,  I  believe,  did  good  work  in  its  time, 
but  today  it  is  going  the  way  of  London  financial  and 
mining  journalism  in  that  it  is  becoming  dependent 
more  upon  the  so-called  company-meeting  advertise- 
ments than  upon  straight  advertising  from  manufactui 
ers  of  mining  machinery.  In  other  words,  it  is  being 
supported  largely  by  the  mining  companies — the  pro- 
moters and  directors — so  that  it  is  departing  from  the 
policy  of  frank  and  free  criticism  that  made  it  worth- 
while seven  or  eight  years  ago. 

/'.     You  might  explain  why  the  companies  are  willing  to 
pay  for  the  publishing  of  the  reports  of  their  mt  1 1- 
m-gs. 
The  primary  purpose  is  publicity;  the  printing  of  the 
proceedings  helps  to  keep  the  company  in  the  public  eye 
and  so  assists  the  market  for  its  shares;  the  secondary 
purpose  is  as  a  sop  to  Cerberus,  to  disarm  the  financial 
press.     The  purchase  of  space  by  the  company  for  the 
report  of  its  meeting,  as  for  its  prospectus  when  it  is 
incubated,  has  the  effect  of  silencing  criticism  and  of 
eliciting  compliment.     The  practice  gives  the  promoter 
and  company-monger  a  control  of  the  papers  that  are 
venal,  or  even  complaisant. 
B.      What  about  "The  Mining  Congress  Journal"? 

There  is  some  excuse  for  The  Mining  Congress  Jour- 
nal because  the  Mining  Congress  is,  in  essence,  a  polit- 
ical lobby  at  Washington  in  behalf  of  the  mining  indus- 
try, and  it  performs  that  duty  admirably.  Incidentally, 
it  collects  a  good  deal  of  information  concerning  the 
progress  of  legislation  and  it  sends  that  information  to 
many  of  its  members,  but  not  to  all.  If  this  information 
were  sent  in  the  same  inexpensive  form  to  all  the  mem- 
bers, the  Congress  would  have  done  all  the  publishing 
that  it  is  called  upon  to  do,  outside  the  annual  volume 
containing  the  papers  and  addresses  read  and  discussed 
at  its  conventions;  but  by  publishing  an  elaborate 
monthly  periodical  on  costly  paper  and  by  including  a 
good  deal  of  editorial  comment,  it  also  is  competing  un- 
fairly with  the  technical  press.  It  is  wrong  to  regard 
the  members  who  have  no  choice  in  the  matter  of  receiv- 
ing the  Congress  Journal  as  subscribers.  Here  again,  if 
the  Congress  were  to  place  a  subscription  price  on  its 
periodical  it  would  find  that  the  larger  portion  of  its 
membership  would  not  subscribe  to  the  Journal.  The 
technical  press  is  willing  to  compete  with  any  paper  that 
is  issued  on  a  legitimate  basis,  but  it  protests  against 
having  to  compete  with  papers  that  are  subventioned  by 
organizations  specifically  created  for  other  purposes. 
L.  Could  the  technical  press  give  the  publicity  that  the 
Congress  requires? 
Yes,  I  think  it  could,  and  I  believe  that  the  two  leading 
mining  papers  would  be  glad  to  co-operate  for  that 
purpose. 

B.     You  came  to  my  laboratory  in  1915  when  I  was  con- 
ducting some  preliminary  experiments  in  flotation. 
At  that  time  flotation  was  entirely  a  new  subject  to 
you.     Since  then  I  note  that  you  have  published 
three  books  on  the  subject.    How  did  you  happen  to 
take  such  a  keen  interest  in  flotation? 
In  the  first  place,  because  I  knew  nothing  about  it  and 
was  curious  to  learn.   My  conversations  with  you  showed 
me  how  interesting  the  process  was  and  suggested  to  me 
that  it  was  bound  to  prove  of  great  importance  to  the 
mining  industry.    As  at  that  time  very  few  people  knew 
anything  about  the  process  and  as  the  few  who  knew 
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ning  about  it  preserved  a  sphinx-like  attitude.  1  de- 
cided that  it  would  be  useful  and  profitable  to  collect 
information  and  possibly  even  to  make  experiments  with 
.  iving  the  profession,  through  the  Mining  and 
the  information  that  was  then  of  grow- 
ing importance. 

B.     I  remarked  to  you  jokingly  at  the  time  that  you 
would  be  writing  a  book  on  the  subject. 
-    I  remember  that  you  did.  and  I  demurred  smil- 
ingly, hardly  believing  at   that   time  that   1   would  have 
the  temerity  to  write  a  book  on  the  subject. 
L.      When  did  you  acquire  control  of  tin    "Mining  and 
■  Ittific  Press"? 

In  1905,  but  I  did  not  assume  the  editorship  until 
Jan.  1,  1906.  I  bought  two-thirds  of  the  stock  of  the 
Dewey  Publishing  Co..  which  is  the  holding  company  for 
the  .V.  &  S.  P..  from  J.  F.  Halloran  and  the  remaining 
third  from  W.  B.  Ewer.  My  only  reason  for  becoming 
a  publisher  was  to  be  an  independent  editor. 
L.     Did  the  "M.  &  S.  P."  prove  a  profitable  venture? 

It  has  given  an  average  return  equivalent  to  that  of 
the  preferred  stock  of  the  average  railroad  or  public 
utility  corporation.  During  my  absence  in  London  the 
business  dwindled  sadly,  and  for  three  years  we  had  no 
dividends. 

L.     You   went  to  Loudon  to  sta.rt  "The  Mining  Maga- 
zine" ? 

\  es,  and  I  did  this  in  response  to  the  invitation  of  a 
number  of  British  and  American  engineers  in  London. 
They  felt  the  need  of  a  good  technical  paper,  so  Edgar 
Rickard,  who  was  business  manager  of  the  Press,  and 
I  went  to  London  in  June,  1909,  and  started  the  Maga- 
zine in  the  following  September. 
B.     The  "Magazine"  was  a  success,  u-as  it  not? 

V-s,  it  was  a  succes  d'estime  and  an  interesting  jour- 
nalistic adventure,  but  the  business  it  did  was  relatively 
small,  because  British  manufacturers  do  not  appreciate 
the  value  of  advertising  as  much  as  ours  do.  However, 
the  Magazine  became  the  most  influential  mining  peri- 
odical under  the  British  flag. 
B.     You  have  no  financial  interest  in  it  now? 

I  sold  my  stock  four  years  ago.  Early  in  1915,  w-hen 
the  Press  was  in  a  bad  way,  and  actually  losing  money, 
I  wanted  my  cousin,  Edgar  Rickard,  to  come  here  and 
look  after  it,  while  I  continued  to  run  the  Magazine, 
but  he  had  become  associated  with  Hoover  on  the  Bel- 
gian Relief  Commission,  so  I  left  hini  with  the  Magazine 
and  came  to  San  Francisco,  in^March,  1915.  I  worked 
very  hard  to  save  the  PressNand  nearly  lost  my  health  in 
the  effort,  but  within  two  years  I  had  the  satisfaction 
of  seeing  our  subscription  list  more  than  doubled  and 
our  business  on  a  profitable  basis  once  more. 
"A.     You  have  done  some  non-technical  writing? 

My  book,  "Through  the  Yukon  and  Alaska"  is  non- 
technical and  the  larger  part  of  my  "Journeys  of  Obser- 
vation" is  also  non-technical,  but  some  of  the  chapters 
in  the  latter  are  severely  technical  and  rather  spoil  the 
symmetry  of  the  book.  I  have  written  many  magazine 
articles  that  have  not  been  technical,  but  most  of  them 
have  dealt  with  some  phase  of  mining.  My  field  is  dis- 
tinctly that  of  class  journalism;  that  is  to  say,  I  appeal 
to  a  distinct  class — those  engaged  in  the  mining  indus- 
try. As  an  editor,  I  write  editorials  dealing  with  non- 
technical subjects — the  chief  topics  of  the  day — because 
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I  believe  that  they  are  interesting  to  my  readers.  The 
first  purpose  of  journalism  is  to  be  interesting,  the  next 
is  to  be  profitable.  Journalism  is  neither  interesting  nor 
profitable  unless  it  be  truthful,  Hearst  and  Brisbane 
notwithstanding. 

A.     Did  you  make   notes  at  the  time  with  the  idea  of 
writing   a   book   later,   or   was   it   compiled  from 
memory? 
My  books  are  based  on  detailed  notes  carefully  col- 
lected.   Usually  I  take  pains  to  set  down  the  exact  words 
of  some  of  those  from  whom  I  obtain  my  information,  so 
as  to  preserve  the  local  coloring.     Before  publication  I 
submit  each  chapter  to  the  person  or  persons  from  whom 
I  have  obtained  my  information,  so  as  to  benefit  from 
their  criticism.    I  read  the  proofs  in  galley  or  page  form 
at  least  ten  times  before  the  text  is  finally  released.    Too 
much  care  cannot  be  taken  in  the  revision  of  manuscript 
and  of  proofs,  and  it  is  always  well  to  obtain  the  assist- 
ance of  friends  that  are  willing  to  read  them. 
.4.     Do  you  consider  that  the  acquisition  of  skill  in  writ- 
ing on  technical  matters  is  a  help  or  a  hindrance  to 
expressing  oneself  on  everyday  matters? 
Certainly',  skill  in  writing  on  technical  matters  con- 
notes skill  in  writing  on  any  matter.     The  ability  to 
write  lucidly  indicates,  among  other  things,  the  ability 
to  foresee  what  one  is  going  to  say  or  write,  and  there- 
fore helps  one  when  writing  on  subjects  other  than  the 
technical.      Effective    writing    is    the    reflex    of    clear 
thinking. 

A.     What  is  your  opinion  on  the  differences  between  the 
technical  literature  of  England  and  the  British  pos- 
sessions and  the  technical  literature  of  the  United 
States? 
The  technical  press  of  the  United  States  is  the  more 
highly  developed,  partly  because  it  is  supported  by  the 
larger   public   and  also   because   it  receives  the  larger 
measure  of   support  from  advertisers.     I   believe  that 
the  technical  press  in  the  United  States  is  more  nearly- 
independent  than  that  of  any  country.     The  style  of 
writing  is   not  as  good  as   in   other   English-speaking 
countries,   mainly   because   our  people   care  less  about 
being  careful   in  this  matter;   but  I  can  see  signs  of 
improvement. 

A.  In  what  ivay  do  you  think  that  the  maintenance  of  a 
high  standard  in  technical  journalism  is  helpful  to 
the  profession  as  a  whole? 
The  technical  press  reflects  the  ideas  and  ideals  of  the 
profession.  It  has  done  a  good  deal  to  stimulate  the 
development  of  character  in  the  profession  and  to  render 
the  profession  articulate  in  public.  As  literature  is  the 
criticism  of  life,  so  technical  journalism  is  a  criticism  of 
the  life  of  the  technician.  Obviously,  I  cannot  speak  in 
terms  of  the  present  because  I  have  been  connected  with 
the  three  leading  mining  papers  of  the  world,  but  I  can 
point  to  the  good  influence  exerted  by  Rossiter  W.  Ray- 
mond and  Richard  P.  Rothwell  in  their  time.  We  who 
have  succeeded  them  aim  to  carry  on  the  work  that  they 
started. 

A.     You  receive  manuscripts  from  all  parts  of  the  Eng- 
lish-speaking world.     Do  you  notice  the  local  in- 
fluence of  well-written  technical  journals? 
Yes,  only  last  week  I  received  manuscripts  from  Yoko- 
hama, London,  and  Sydney.     Your  question  is  a  sequel 
to  the  one  that  preceded  it.    The  influence  of  a  technical 
paper  is  a  good  deal  more  than  local.     Among  other 
things,  it  brings  together  in  thought  men  living  at  dis- 
tances far  apart,  because  they  can  use  its  pages  for  the 
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discussion  of  interests  common  to  all  of  them,    it  pro- 
motes peace  and  international  good  will  among  technical 

men  by  establishing  a   mutual   understanding  <>f  their 
work  and  purpose. 

.•I.  What  is  your  opinion  as  to  present-day  activities  in 
technical  hook  publishing? 
I  marvel  at  the  extent  of  the  activities,  and  1  wonder 
who  buys  some  of  the  books  that  are  published.  As  I 
review  a  good  many  technical  books  during  the  course  of 
a  year,  I  venture  to  note  the  urgent  need  for  the  services 
of  a  capable  editor  on  the  staff  of  each  publisher.  In 
most  technical  books  will  be  found  errors  that  should  not 
escape  the  detection  of  a  conscientious  editor  or  even  a 
capable  proofreader.  The  publishing  of  books  is  con- 
ducted too  much  on  a  manufacturing  basis,  and  too  little 
as  an  art. 

A.  Do  you  think  that  some  agreement  might  be  mad,  in 
regard  to  a  uniform  system  of  spelling  in  the  Eng- 
lish-speaking countries,  as  exemplified  by  the  style 
adapted  in  the  better-class  publications? 
Yes,  I  do.  Indeed,  there  is  a  growing  tendency  toward 
uniformity.  After  all,  the  English  language  is  the  com- 
mon heritage  of  all  the  English-speaking  peoples,  and  a 
Britishism  or  an  Americanism  is  equally  objectionable, 
whether  in  spelling  or  locution.  Moreover,  as  a  book 
printed  in  English  may  be  read  in  all  the  English-speak- 
ing countries,  it  becomes  desirable  from  the  publisher's 
point  of  view,  in  order  to  be  pleasing,  to  adopt  a  spelling 
as  nearly  uniform  as  possible.  For  instance,  in  the 
M.  &  S.  P.  we  adopt  the  American  way  of  spelling 
"color,"  "honor,"  "labor,"  "endeavor,"  and  similar 
words;  we  also  write  "traveling"  with  one  "1,"  and  use 
the  "z"  in  words  signifying  agency,  such  as  "stand- 
ardize" and  "organize,"  but  we  use  "centre"  instead  of 
"center,"  and  we  prefer  to  retain  the  French  spelling  of 
the  metric  units,  believing  that  there  is  no  gain  in 
Anglicizing  them,  particularly  as  we  use  the  word 
"meter"  in  a  sense  different  from  "metre."  For  the 
so-called  spelling  reform,  or  simplifyde  spellin,  I  have 
no  use  whatever. 

A.  You  have  interviewed  a  number  of  well-knawn  men. 
What  would  you  give  as  a  definition  of  success,  as 
applied  to  a  mining  engineer? 
Success,  of  course,  is  measured  at  first  in  terms  of 
dollars.  The  mining  engineer  that  is  paid  a  big  salary 
and  accumulates  a  large  fortune  is  rated  as  a  successful 
man.  On  the  other  hand,  if  in  acquiring  this  fortune  he 
has  lost  his  health  and,  worse,  has  lost  his  friends,  we 
come  to  recognize  him  as  a  failure.  On  the  whole,  I 
would  say  the  mining  engineer  is  successful  that  has 
done  work  of  which  he  can  be  proud  as  a  professional 
man,  that  has  done  work  he  knows  to  be  useful,  and 
that  is  able  to  retire  not  only  with  a  handsome  bank 
account,  but  in  good  health  and  in  the  possession  of 
many  friends. 

A.     Do  you  think  that  foreign  travel  and  observation 
are  essential  to  a,  proper  appreciation  of  the  tech- 
nical and  professional  outlook  of  a  mining  engineer? 
The  mining  engineer  makes  the  whole  world  his  field. 
Undoubtedly  foreign  travel  and  observation  broaden  a 
man's  vision  and  widen  his  experience.    Without  travel 
a  man  is  likely  to  be  provincial.     On  the  other  hand, 
some  people  are  parochial  when  they  start  on  a  journey 
around  the  world,  and  they  end  the  journey  without  any 
enlargement  of  their  mental  horizon.    Most  of  our  lead- 
ing mining  engineers  have  been  men  that  have  traveled 
widelv. 


.1.     What  pointers  would  you  give  to  „  would-be  u 

who  wished  to  gain  th,  sympathetic  consideration 
of  tin  editor  of  „  technical  publication? 

In  the  first  place,  he  should  have  his  article  type- 
written, because  one  of  the  first  rules  of  writing  is  econ- 
omy of  attention  on  the  part  of  the  reader— that 

him  as  much  trouble  as  possible.  The  typewritten 
texi  should  be  double-spaced,  with  an  ample  mart/,. 
as  to  leave  room  for  the  editor's  corrections.  In  the 
next  place,  he  should  take  care  to  spell  correctly  the 
name  of  the  person  to  whom  his  article  is  addressed,  be- 
cause an  error  in  this  particular  is  irritating  to  the 
recipient;  when  a  man  spells  my  name  "Richard"  or 
"Rickards"  I  resent  it,  because  the  blunder  is  a  dis- 
courtesy, whether  due  to  stupidity  or  carelessness. 
Next,  he  should  accompany  his  article  with  a  personal 
letter  stating  the  circumstances  that  have  prompted  him 
to  write  it  and  describing  the  opportunities  that  he  has 
had  to  obtain  the  information  used  in  the  article.  If  he 
is  tactful,  he  will  apologize  for  the  possible  errors  in  his 
writing  and  ask  the  editor's  kind  assistance  in  improv- 
ing the  text.  I  take  pleasure  in  revising  the  manuscript 
sent  to  me  by  young  fellows,  although  this  work  of 
revision  is  the  most  tiresome  that  I  do.  In  many  cases 
I  send  a  clean  copy  of  the  edited  text  to  the  author, 
together  with  the  original  on  which  the  corrections 
appear,  and  ask  him  to  note  the  corrections,  so  that  he 
may  inform  me  if  any  of  them  have  failed  to  convey  his 
meaning.  Usually  I  tell  my  correspondent  that  his 
manuscript  has  given  me  less  trouble  than  most  of  those 
that  come  to  me,  and  thereby  save  him  from  embarrass- 
ment. After  one  or  two  of  his  articles  have  been  revised 
and  amended  in  this  way,  sympathetically  and  helpfully, 
it  is  surprising  how  quickly  an  intelligent  young  man 
will  improve  in  his  writing.  He  learns  to  be  careful 
instead  of  careless;  he  begins  to  appreciate  the  effect  of 
using  words  properly. 
P.     What  are  your  hobbies? 

The  technique  of  writing — on  which  I  have  published 
two  books,  as  you  know.  If  I  am  remembered  when  I  am 
gone,  it  will  be,  I  hope,  as  one  who  helped  to  improve  the 
writing  of  those  in  the  engineering  profession.  Another 
serious  purpose  in  my  life  is  to  promote  good  will  be- 
tween the  English-speaking  peoples,  for  I  believe  that  in 
their  friendly  co-operation  lies  the  one  hope  for  the 
peace  of  the  world. 
P.     You  are  an  enthusiastic  golfer? 

Yes,  I  must  accept  the  soft  impeachment.  My  friends 
know  that  I  play  regularly.  A  few  days  ago  a  lady  asked 
me  if  I  played  golf  on  Sunday,  and  I  replied:  "Yes, 
madam,  I  take  my  golf  religiously."  I  may  add  that  I 
divide  my  week  into  two  parts  by  playing  on  Wednesday 
also,  sometimes  morning  and  afternoon,  usually  after- 
noon only,  working  at  home  in  the  morning.  After  a 
round,  or  even  two,  of  golf  I  am  in  the  right  trim  to  do 
my  writing.  I  believe  in  outdoor  exercise  as  a  means  of 
clearing  the  brain  and  stimulating  healthy  thought.  Be- 
fore I  became  old  enough  for  golf  I  played  tennis  with 
similar  regularity. 

P.  What  principal  benefit  do  you  think  accrues  to  one 
who  contributes  an  article  to  the  technical  press? 
Apart  from  the  gain  in  knowledge  to  the  writer, 
caused  by  the  need  for  compiling,  correcting,  and  cor- 
relating his  information  on  the  subject  of  his  article,  the 
publication  of  it  serves  to  give  him  publicity  in  an 
honorable  way — in  one  of  the  few  ways  open  to  him 
honorably.     The   making   of  mental   acquaintances    by 
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means  of  the  printed  word  an  article  in  the  technical 
-  is  beneficial  to  all  concerned.  Most  people  are 
more  ready  to  claim  than  to  disclaim  acquaintance  with 
a  member  of  their  own  profession:  they  feel  that  they 
have  had  contact  with  a  man  if  they  read  something  he 
has  written,  particularly  if  it  be  marked  by  sincerity; 
BO  they  are  prepared  to  claim  favorable  knowledge  of 
him  whenever  his  name  is  mentioned.  That  is  how 
reputations  are  made. 

/'.  Many  young  engineers  would  like  to  write  for  publi- 
cation but  are  timid.  Could  you  offer  a  ivord  of 
advice  to  such  men? 
1  advise  them  not  to  write  for  publication  too  soon; 
they  had  better  make  notes  on  the  technical  operations 
in  which  they  are  engaged  and  put  these  notes  together 
in  the  form  of  a  lucid  description,  for  their  own  use; 
thus  they  will  acquire  facility  in  writing;  meanwhile 
they  had  better  read  Huxley  and  Stevenson,  or  Agnes 
Repplier  and  \Y.  H.  Hudson,  and  acquire  a  taste  for  good 
English;  thus  they  will  prepare  themselves.  Before  long 
they  will  see  something  or  do  something  on  which  they 
can  write  their  first  article,  which  they  had  better  send 
to  a  sympathetic  editor,  willing  to  help  as  well  as  to 
criticize. 

P.     What  do  you  find  to  be  the  most  prevalent  fault  in 
the  manuscripts  of  inexperienced  writers;  in  other 
words,  what  would  you  advise  them  to  avoid? 
Carelessness  and  insincerity;   the  first  is  shown   by 
blunders  in  grammar  and  composition,  the  other  in  at- 
tempts at  so-called  fine  writing — purple  patches — that 
are  foreign  to  their  style  of  expression.    The  two  chief 
requisites   in  writing  are  to  be  careful  in  the  use  of 
words  and  sincere  in  the  expression  of  thought. 
P.     Do  you  find  that   many  engineers  take  offence  at 
criticism  appearing  in  your  editorial  pages? 
No.     Perhaps  more  are  irritated  than  I  suppose,  for 
they  are  inarticulate.    An  editor  worth  his  salt  does  not 
strive  for  popularity ;  he  takes  the  risk  of  unpopularity. 
In   any   event,   I   am   as   willing   to   be  judged   by   the 
enemies  I   have  made  as  by  the  friends   I  have  won. 
I  have  very  few  enemies — they  may  be  inimical  to  me, 
but  not  I  to  them — I  forget  them.     I  regret  if  any  of 
my  criticisms  give  offense;  the  purpose  of  them  is  not 
to  be  offensive  but  to  be  useful,  to  be  constructive,  to 
create  a  healthy  public  opinion.     That  is  the  function 
of  journalism. 

Sillimanite,  an  Aluminum  Silicate, 
Is  a  Promising  New  Refractory 

A  considerable  amount  of  research  work  has  been 
done  during  the  last  seventeen  years  in  an  effort  to  pro- 
duce a  refractory  that  would  have  a  fusion  point  con- 
siderably above  that  of  those  made  of  the  best  grade  of 
flint  fireclay.  The  result  of  this  work  has  been  the 
recent  development  of  at  least  one  new  refractory  of 
this  type — sillimanite,  a  stable  silicate  of  alumina  hav- 
ing the  formula  Al20,.SiO,,  according  to  A.  F.  Graves- 
Walker  in  a  paper  published  in  a  recent  issue  of  the 
Journal  of  the  Society  of  Chemical  Industry. 

About  twenty  years  ago  a  serious  need  began  to  be 
felt  for  a  refractory  that  would  not  only  withstand  ex- 
tremely high  temperatures,  but  would  carry  heavy  loads 
practically  up  to  its  fusion  point,  would  resist  the  de- 
teriorating effect  of  the  blast  from  oil  burners,  and 
would  withstand  rapid  and  extreme  fluctuations  in  tem- 
perature. It  was  about  this  time  that  work  was  begun 
on  the  problem. 


The  raw  materials  or  minerals  which  would  withstand 
high  temperatures  were  well  known  and  limited  in  num- 
ber, and  knowing  the  various  conditions  to  be  met,  it 
did  not  take  long  to  decide  that  the  ores  of  aluminum 
offered  the  only  promise.  The  three  best  known  are 
bauxite,  Al,0,,2HsO;  diaspore,  Ala03.HA  and  gibbsite 
A120,,3H,0.  The  deposits  of  these  ores  are  large  and 
widely  distributed  over  the  earth's  surface,  but  are  now 
practically  all  in  the  hands  of  the  large  aluminum  and 
chemical  companies. 

Pure  sillimanite  has  the  composition  Si02  37  per  cent, 
and  Al.,0,  63  per  cent,  and  its  fusion  point  is  1,816  deg 
C.  The  test  bricks  were  much  higher  in  alumina  and 
lower  in  silica  than  sillimanite,  but  on  the  other  hand 
they  contained  a  total  of  7.57  per  cent  of  fluxing  im- 
purities. Of  these  the  ferric  oxide  is  the  least  active. 
However,  it  is  the  intention  to  bring  the  composition 
as  near  to  that  of  sillimanite  as  possible,  except  that 
the  alumina  content  will  be  increased  to  overcome  the 
fluxes  present.  For  special  purposes  the  alumina  may 
be  increased  to  90  per  cent;  in  fact,  by  following  the 
melting  point  diagram  a  product  can  be  made  which 
will  fuse  at  any  point  between  1,816  deg.  (the  fusion 
point  of  sillimanite)  and  a  higher  temperature  of  2,025 
deg.  C. 

So  far  as  we  know,  bricks  of  the  nature  described 
have  not  yet  been  offered  commercially  in  the  United 
States  for  experimentation  and  use  by  the  metallurgical 
industry. 

The  Proposed  Flow  Sheet  of  the 
Empire  Consolidated 

The  new  100-ton  concentrator  of  the  Empire  Consoli- 
dated Mines,  Inc.,  at  Empire,  Col.,  will  employ  a  rod  mill 
for  grinding  table  and  flotation  feed.  Excavation  work 
for  the  new  plant  has  already  been  started.  The 
pyritic  gold  ore  from  the  mine  will  first  be  discharged 
into  a  bin,  from  which  it  will  be  fed  over  a  3  x  2-ft.  Ross 
drop-bar  grizzly,  the  oversize  (11  in.)  passing  to  a  3M 
Universal  crusher  (20  hp.),  and  thence  to  a  225-ton 
crushed-ore  bin.  From  that  bin  it  will  be  taken  by  an 
18-in.  x  18-ft.  Stephens-Adamson  apron  feeder  to  a 
4  x  9-ft.  Denver  Engineering  Works  Co.  rod  mill,  crush- 
ing, being  done  in  open  circuit  without  classifier  to 
reduce  to  40  mesh. 

The  mill  discharge  will  pass  direct  to  Plat-0  roughing 
tables.  The  middlings  and  tailings  will  go  direct  to  an 
eight-cell  Ruth  flotation  machine,  the  concentrate  froth 
going  to  another  Plat-0  table  for  cleaning.  The 
middling  and  tailing  from  this  cleaning  table  will  go 
back  to  the  head  of  the  flotation  machine,  forming  a 
closed  circuit  to  retain  the  finest  material  until  the 
mineral  is  recovered.  The  tailing  from  the  flotation 
machine  will  be  split  between  three  Plat-0  tables,  the 
tailings  from  which  will  go  to  waste.  The  middlings 
will  go  to  a  2-in.  Wilfley  sand  pump  for  return  to  the  rod 
mill  after  dewatering  has  been  accomplished  by  means 
of  a  No.  40  Allen  cone. 

The  concentrates,  together  with  the  concentrates  from 
the  roughing  tables  and  the  flotation  cleaner  table,  will 
be  dewatered  in  another  No.  40  Allen  cone,  the  de- 
watered  concentrate  then  passing  by  gravity  to  a  con- 
centrate bin. 

Joseph  McAuliffe  is  the  mill  superintendent,  and  we 
are  indebted  to  him  for  the  preceding  information.  The 
property  is  in  Clear  Creek  County  about  forty  miles 
west  of  Denver. 
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Electric  Furnace  for  Drill  Steel 

Refrax  Carborundum  Brick  Used  as  Heating  Unit 

on  Either  Alternating  or  Direct  Current 

Circuit — Rotating  Hearth  for 

Larger  Capacity 

By  Thomas  M.  Bains,  Jr. 

THE  problem  of  heat-treating  drill  steel  is  again  be- 
fore mining  men  and  metallurgists.  The  Bureau  of 
Mines  has  assigned  investigations  of  the  subject  to  one 
of  its  stations,  to  be  worked  out  in  co-operation  with  the 
Missouri  School  of  Mines  and  Metallurgy.  Prof.  C.  Y. 
Clayton  is  conducting  a  series  of  tests  at  Rolla,  Mo.,  in 
which  the  heat-treatment  is  done  in  an  electric  furnace 
which  I  have  designed.  A  description  of  this  furnace  is 
as  follows : 

The  basic  principle  employed  in  the  construction  of 
this  furnace  is  the  use  of  Refrax  carborundum  brick, 
heated  by  either  alternating  or  direct-current  circuit. 
This  material  is  not  affected  by  oxidation,  and  a  tempera- 


I.EFT — ELECTRIC    FURNACE    FOR  DRILL    STEEL.    INSULA- 
TOR   BRICK    OX    TOP    (WITH    HOLES)  ;    ALSO 
EXTRA  HEATING  UNIT.     RIGHT — HALF 
OF  INSULATOR  BRICK  IN  PLACE 

ture  of  800  deg.  or  900  deg.  C.  can  be  maintained  without 
replacement  of  the  heating  element.  In  the  furnace  now 
in  use  at  Rolla,  a  standard  Refrax  brick,  9x4^  x  2i  in., 
is  heated  by  passing  alternating  current  through  it. 
The  voltage  required  at  first  when  the  brick  is  cold  is 
about  120.  At  800  deg.  C,  20  volts  will  give  5  kw.  input. 
Two  electrodes  of  Acheson  graphite  are  pressed  against 
the  end  plates  of  iron,  which  are  cemented  to  the  Refrax 
brick  by  carborundum  cement.  This  is  shown  in  the  left- 
hand  cut.  The  electrodes  are  water-jacketed  and  sur- 
rounded by  a  little  crushed  carbon  to  prevent  oxidation 
taking  place. 

Three  steels  of  lf-iri.  gage  and  of  any  length  can  be 
stood  upright  on  the  brick  and  the  bit  ends  heated  to  the 


desired  temperature.     A  brick  of  non-pareil  or  Sil 

insulating  material,  with  holes  properly  shaped  for  the 
bits  to  pass  through,  covers  the  lief  rax  brick,  as  shown 
in  the  right-hand  cut.  This  insulating  brick  give 
proper  depth  of  heating  to  the  bits.  The  shank  ends  of  the 
drill  steel  are  also  similarly  treated,  but  are  quenched  in 
oil  instead  of  water.  Full  description  of  the  steel  thus 
treated  was  furnished  by  Professor  Clayton  at  the  Feb- 
ruary meeting  of  the  American  Institute  of  Mining  and 
Metallurgical  Engineers  at  New  York. 

By  heating  the  bits,  so  that  the  temperature  only 
slightly  exceeds  the  critical  temperature  of  the  steel,  a 
fine  porcelainic  structure  is  secured  on  quenching  in 
water.  A  shell  of  martensite  is  formed,  backed  by  a 
mixture  of  martensite  and  troostite.  Under  these  con- 
ditions, carbon  steel  will  give  the  best  results  in  drilling. 
The  advantages  of  such  a  furnace  for  a  mine  black- 
smith or  sharpener  shop  are:  There  is  no  chance  for 
overheating  the  bit  or  shank  and  thus  causing  coarse 
structure.  No  oil  or  molten  bath  is  used  for  hardening 
the  bits.  The  work  can  be  done  by  any  ordinary  black- 
smith or  drill  sharpener.  Low  voltage  only  is  used  on 
the  furnace.  Temperature  control,  either  by  hand  or 
automatic,  is  simple. 

I  have  worked  out,  also,  another  design,  with  a  rotating 
hearth.  This  furnace  will  be  large  enough  to  handle  the 
steel  sharpened  by  a  single  drill  sharpener.  The  heating 
element  is  composed  of  a  series  of  Refrax  brick.  The 
"feather  edge"  9x4Jx2i  x  i-in.  standard  brick  will  be 
used  in  this  design.  Eight  of  these  brick  placed  end 
to  end  in  octagonal  form  will  give  a  heating  surface  of 
72  x  1\  in.  This  area  will  allow  thirty-two  bits,  of  l|-in. 
gage,  to  be  heated  at  once.  A  description  of  the  two 
methods  for  heating  the  Refrax  bricks  is,  in  brief,  as  fol- 
lows : 

The  first  method  is  a  multiple-series  combination  of 
the  bricks,  so  that  when  starting  the  furnace  cold,  on  a 
constant  potential  circuit,  either  alternating  or  direct 
current,  the  bricks  are  connected  in  multiple  across  the 
circuit.  As  the  resistance  decreases  on  heating,  and  the 
current  thereby  increases,  a  point  will  soon  be  reached 
when  the  maximum  amperage  allowable  will  be  attained. 
At  this  point,  by  the  contactor  system,  the  bricks  will 
automatically  be  thrown  into  a  multiple-series  connec- 
tion, two  bricks  in  series  and  four  such  sets  in  multiple. 
On  further  heating,  a  series-multiple  connection  of  four 
bricks  in  series  and  two  sets  in  multiple  will  be  made ; 
and  finally  a  connection  of  eight  bricks  in  series  will 
allow  220  v.  to  be  impressed.  If  only  110  v.  is  the 
standard  line  voltage,  the  last  step  is  omitted. 

The  electrical  connections  are  made  by  using  Calite 
connectors  between  the  Refrax  bricks,  cemented  with 
carborundum  cement.  Pressure  must  be  applied  until 
the  cement  vitrifies.  Calite,  which  is  a  special  steel,  will 
stand  900  deg.  C.  without  oxidation.  The  two  terminals 
used  for  operation  at  the  desired  temperature  will  be 
water-jacketed. 

The  second  method  of  electrical  control  is  by  means 
of  a  current  transformer.     This  apparatus  will  auto- 
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tlfy  decrease  the  voltage  on  the  terminals  of  the 

furnace.  a.<  the  current  tries  to  increase,  thereby  keeping 
a  constant  current  Bowing  through  the  bricks,  no  matter 
what  their  resistance.  The  secondary  coil  of  the  cur- 
rent transformer  will  be  in  series  with  the  eight  Kef  rax 
bricks.  The  primary  coil  of  the  transformer  is  connected 
3  the  supply  circuit.  This  type  of  transformer  can 
be  used  on  alternating-current  circuits.  On  direct- 
current  circuits  the  method  first  described  must  be  used. 

The  use  of  the  wedge-shaped  bricks  causes  most  of 
the  heat  energy  to  l*>  generated  at  the  upper  surface  of 
the  bricks,  where  it  can  most  readily  be  com  eyed  to  the 
steel.  Also,  the  resistance  of  the  bricks  will  be  greater 
than  that  of  the  standard  rectangular  bricks.  This  is 
advantageous  at  the  operating  temperature  around  800 
deg.  C. 

By  placing  the  straight  leg  of  the  wedge  on  the  outer 
periphery  of  the  octagon,  a  41-in.  vertical  wall  of  heating 
surface  can  be  utilized  for  the  heating  of  the  shank  ends 
of  the  steel.  An  annular  space  of  about  U-in.  between 
the  outer  vertical  surfaces  of  the  Refrax  brick  and  the 
wall  of  Sil-o-cel  or  non-pareil  brick  will  allow  ample  room 
for  heating  of  the  shanks.  Thus  the  heat-treatment  of 
both  the  bits  and  shanks  may  be  conducted  in  the  same 
furnace. 

The  diameter  of  such  a  rotating  furnace  will  be  less 
than  4  ft.  and  the  furnace  will  have  a  capacity  of  sixty- 
four  steels  per  hour,  if  a  heat-treatment  of  thirty 
minutes  is  given  each  steel.  By  decreasing  this  time  to 
fifteen  minutes,  twice  the  number  of  steels  may  be 
treated.  The  furnace  could  also  be  used  for  heating  the 
steel  preparatory  to  sharpening  it,  but  the  temperature 
would  have  to  be  higher  than  for  heat-treatment  and  the 
annular  space  outside  the  Kefrax  brick  would  have  to  be 
increased  to  the  diameter  of  the  bits  heated. 

The  cycle  of  operation  for  bits  would  be  as  follows: 
1  Heating  of  bits  for  sharpening;  (2)  sharpening; 
(3)  cooling  just  below  the  critical  point  of  the  steel;  (4) 
placing  steel  on  furnace;  (5)  removing  steel  after  a 
complete  rotation  of  the  hearth ;  (6)  quenching  same  in 
water;  and  (7)  placing  of  another  sharpened  steel  in 
place  of  the  steel  removed  from  furnace. 

In  the  treatment  of  shanks,  the  shanks  should  be 
quenched  in  oil,  instead  of  water. 

A  tougher  steel  would  be  secured,  if,  during  the  rota- 
tion of  the  hearth,  the  steel  was  cooled  below  its  critical 
point  several  times  and  brought  back  slightly  above  each 
time.  This  could  be  accomplished  by  having  jets  of 
compressed  air  at  several  points,  cooling  the  steel  at 
these  points  to  about  700  deg.  C.  If  an  especially  ac- 
curate control  of  the  steel  temperature  were  necessary, 
just  before  quenching  an  extra  unit  of  one  Refrax  brick, 
similar  to  the  furnace  at  Rolla,  could  be  used  for  the 
final  temperature.  In  this  furnace,  a  thermocouple  is 
brought  up  through  the  brick  and  extends  about  1-in.  up 
into  the  steel,  when  hollow  steel  is  being  treated. 

The  power  required  for  a  rotating  furnace  of  this 
type  would  be  about  30  kw.  The  one  unit  type  at  Rolla 
takes  about  4  kw.  at  18  v.,  when  at  its  working  tempera- 
ture. The  new  electrothermic  installation  at  Rolla  has  a 
voltage  control  from  zero  to  about  600  v.,  at  60  cycles,  al- 
ternating current,  and  therefore  there  is  no  trouble 
about  -ecuring  the  voltages  desired  on  the  terminals  of 
the  furnace.  For  a  commercial  furnace,  however,  such 
an  electrical  equipment  would  be  too  expensive,  and  the 
second  design  with  rotating  hearth  would  be  used.  In 
this  design,  any  standard  mine  circuit,  either  alternating 
or  direct  current,  could"  be  used  for  the  furnace. 


Strength,  Wear,  and  Life  of 
Wire  Hoisting  Ropes 

Practically  all  manufacturers  list  the  tensile  strength 
of  the  different  sizes  and  types  of  wire  hoisting  ropes 
which  they  manufacture,  and  the  figures  are  generally 
accepted  as  accurate.  The  strength  of  the  rope  usually 
ranges  from  80  to  90  per  cent  of  the  aggregate  strength 
of  the  wires.  Rope  strength  is  generally  given  in  tons 
of  weight  constituting  the  breaking  load. 
I  The  modulus  of  elasticity  for  a  wire  rope  is  a  some- 
what uncertain  figure  and  depends  largely  upon  the 
method  of  construction.  For  new  rope  of  ordinary  con- 
struction one  authority  gives  11,180,000  lb.  per  sq.in. 
of  rope  section;  another  12,540,000  lb.  As  the  rope  is 
used  the  modulus  gradually  increases,  and  an  old  rope 
may  show  a  modulus  of  19,000,000  lb.  per  sq.in. 

Wire  ropes  stretch  from  1.3  to  2.3  per  cent  of  their 
original  length,  and  decrease  in  strength  with  use.  The 
decrease  is  due  to  the  reduction  of  the  cross-section  of 
the  rope  by  wear  and  also  to  internal  strain.  The  only 
practicable  method  for  determining  the  reduction  in 
strength  is  by  actual  test  of  a  portion  of  the  used  cable 
and  by  testing  the  individual  wires  of  this  part. 

Ropes  wear  not  only  on  the  surface  but  also  internally. 
The  internal  wear  is  difficult  to  determine,  but  the  sur- 
face wear  can  be  measured.  The  wires  on  the  crown  of 
the  strands  show  the  most  wear.  Wear  is  caused  by 
contact  with  the  drum  and  sheaves  and  by  the  individual 
coils  which  are  wound  upon  the  drum  under  tension, 
slipping  one  against  the  other  as  they  adjust  themselves. 
Where  two  or  more  layers  are  coiled  on  the  drum  there 
is  greater  wear  than  with  one  layer.  Both  internal  and 
external  wear  as  well  as  corrosion  can  be  reduced  by 
the  use  of  a  proper  rope  dressing.  The  rope  dressing 
should  be  a  lubricant  as  well  as  a  protection  against  the 
introduction  of  moisture. 

Service  rather  than  time  determines  the  life  of  a 
hoisting  rope.  Williams  has  pointed  out  the  influence 
of  the  initial  factor  of  safety,  the  material,  the  care  taken 
in  placing  the  rope  on  the  drum,  the  way  in  which  the 
hoisting  engine  is  handled,  chemical  deterioration, 
shocks,  stability  of  the  rope  in  the  shaft,  wear,  and 
the  hoisting  arrangements.  (Journal  of  the  South 
African  Institute  of  Engineers.  "Notes  on  Use  of 
Winding  Ropes,"  by  A.  Williams,  February,  1911). 
Williams  gives  examples  of  hoisting  ropes  which  have 
been  in  operation  from  1,552  hours  to  5,472  hours,  and 
which  have  hoisted  315,663  and  701,727  loads,  from 
depths  of  2,520  ft.  and  1,840  ft.,  respectively.  Both 
ropes  were  of  crucible  steel  and  one  had  a  factor  of 
safety  of  7  and  the  other  5.2  with  loads  of  10,000  lb. 


Vertical  and  Inclined  Hoisting 

Incline  differs  from  vertical  hoisting  in  the  increased 
friction  and  the  decreased  proportion  of  the  weight  to 
be  hoisted.  In  inclined  hoisting  the  hoisting  ropes  are 
subjected  to  greater  wear,  and  larger  ropes  are  required 
to  compensate  for  this  wear  than  are  necessary  for  the 
direct  forces  to  be  overcome.  In  addition  to  guides, 
rollers  are  required  at  intervals  of  50  ft.  to  support 
the  rope  and  reduce  the  wear.  Hoisting  speeds  are  less 
and  may  be  estimated  to  be  one-half  the  speed  used  in 
vertical   shafts. 

Slope  hoisting  differs  from  incline  in  the  fact  that, 
in  place  of  cages  or  skips,  trains  of  mine  cars  are 
handled.  Slope  angles  of  inclination  range  from  10  to 
20  deg.  from  the  horizontal. 
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Oil  Resources  of  Northern  Fergus  County,  Montana 


THE  GEOLOGY  and  oil  resources  of  the  northern 
part  of  Fergus  County,  in  north-central  Montana, 
were  studied  in  a  reconnaissance  examination 
made  in  1921  by  the  U.  S.  Geological  Survey,  and  a  full 
report  on  the  work  is  in  preparation.  The  following 
is  an  abstract  of  the  preliminary  report.  The  area 
covered  by  the  geologic  field  party,  consisting  of  Frank 
Reeves  in  charge,  J.  B.  Eby,  L.  C.  Fenstermacher,  M.  N. 
Bramlette.  and  James  Gilluly,  is  about  eighty  miles  long 
and  from  fifteen  to  thirty-five  miles  wide.  It  lies  south 
of  Missouri  River,  between  Musselshell  and  Judith 
rivers.  Its  southern  limit  is  the  boundary  between  the 
Bearpaw  shale  and  the  Judith  River  formation,  which 
boundary  begins  at  a  point  on  Musselshell  River  one 
mile  north  of  the  Cat  Creek  oil  field  and  extends  north- 
westward to  Winifred  and  thence  westward  to  Judith 
River. 

The  entire  area  examined  lies  in  a  broad,  shallow, 
eastward-pitching  syncline,  which  is  one  of  the  major 
structural  features  of  the  plains  region  of  the  eastern 
half  of  Montana.  According  to  W.  T.  Thorn,  Jr.,  this 
syncline  extends  eastward  across  Garfield  and  McCone 
counties  to  the  Little  Sheep  Mountain  syncline,  near 
Glendive.  In  the  area  examined  this  syncline  is  nar- 
i-owed  and  slightly  accentuated  by  the  pronounced  fold- 
ing of  the  strata  in  the  Little  Rocky  Mountain  uplift, 
about  forty  miles  north  of  its  axis,  and  by  the  Judith 
Mountains  and  Black  Butte-Cat  Creek  anticlinal  uplifts, 
about  twelve  miles  south  of  its  axis.  The  movements 
that  produced  these  anticlinal  folds  tilted  the  rocks 
at  steep  angles  in  a  narrow  belt  on  their  flanks,  but  in 
the  syncline  they  caused  only  slight  tilting,  at  few 
places  exceeding  1  deg.  However,  in  the  northwestern 
part  of  the  syncline  other  forces  have  brought  about 
pronounced  faulting  and  folding  of  these  otherwise 
fiat-lying  strata. 

Results  of  Drilling  for  Oil 

Three  wells  have  been  drilled  for  oil  in  the  area 
mapped — the  E.  G.  Lewis  Development  Co.'s  well,  in 
Sec.  15—16—28;  the  Home  Oil  Co.'s  well,  in  Sec.  22— 
21 — 20;  and  the  Kansas  Montana  Oil  Co.'s  well  in  Sec. 
18—21—19.  The  first  well  was  drilled  on  the  flank  of  a 
syncline  and  stopped  in  the  Bearpaw  shale  at  a  depth 
of  1,280  ft.;  the  second  well  was  on  the  downthrown 
side  of  a  fault  and  probably  stopped  in  the  Eagle  sand- 
stone, where  a  showing  of  gas  was  encountered  at  840 
to  860  ft. ;  so  neither  can  be  considered  a  thorough  test. 
The  third  well,  which  is  on  an  anticlinal  fold  near 
Winifred,  has  started  near  the  top  of  the  Judith  River 
formation  and  has  penetrated  nearly  to  the  base  of  the 
Colorado  shale.  Showings  of  oil  and  gas  were  encoun- 
tered in  the  top  of  the  Claggett  shale,  in  the  Eagle 
sandstone,  and  near  the  base  of  the  Colorado  shale  in 
a  sandstone  that  extends  from  a  depth  of  2,855  ft.  to 
'the  bottom  of  the  hole.     Other  sands,   from   5  to   20 


ft.  thick,  were  encountered  in  the  last  600  ft.  of  strata 
penetrated  by  the  drill.  The  last  sandstone  penetrated 
may  be  basal  sandstone  of  the  Colorado  shale,  in  which 
most  of  the  oil  of  the  Cat  Creek  field  is  found.  This 
well  should  be  drilled  through  the  Cat  Creek  sand  and, 
if  no  oil  is  encountered,  carried  down  300  to  400  ft. 
deeper,  to  the  Kootenai  sands.  As,  however,  the  well  is 
within  about  600  ft.  of  what  is  probably  a  thrust  fault, 
the  possibility  of  the  drill  hole  cutting  across  the  fault 
plane  at  a  depth  of  2,500  to  3,500  ft.  must  be  considered. 
At  any  rate,  the  axis  of  the  fold  at  these  depths  prob- 
ably lies  a  few  hundred  feet  south  of  its  position  at 
the  surface,  and  consequently  the  well  should  have  been 
drilled  south  rather  than  north  of  the  axis  of  the 
anticline. 

Conditions  Governing  Finding  of  Oil 

As  no  adequate  test  has  been  made  for  oil  in  the  area, 
the  possibility  of  its  occurrence  here  depends  on  the 
presence  of  geologic  conditions  favorable  to  its  accumu- 
lation. Most  of  the  conditions  are  certainl}-  favorable. 
In  the  black  shales  of  the  Claggett  and  Colorado  forma- 
tions and  in  the  Madison  limestone  there  is  an 
abundance  of  the  proper  kind  of  organic  material  that 
might  form  oil,  and  in  the  Eagle  sandstone,  Colorado 
shale,  Kootenai,  Ellis,  Quadrant,  and  Madison  forma- 
tions there  are  porous  sandstones  and  limestones  inter- 
bedded  with  impervious  beds  in  relations  that  may 
afford  good  oil  sands.  There  has  also  been  sufficient 
and  not  too  much  regional  alteration  of  the  sediments 
to  convert  the  organic  material  into  oil,  as  shown  by  the 
alteration  of  the  Judith  River  and  Eagle  coals,  which 
contain  55  to  58  per  cent  of  fixed  carbon.  Apparently, 
all  that  is  needed  is  the  proper  structural  condition  to 
insure  the  accumulation  of  oil  in  commercial  pools. 
Many  regions  in  the  world,  however,  lack  only  this 
condition.  Domes  and  anticlines  are  the  most  favorable 
type  of  structure,  but  regionally  inclined  strata  modified 
by  structural  terraces  or  cut  by  faults  and  dikes  may 
also  be  effective  in  forming  oil  pools. 

Only  in  the  Winifred  faulted  area  do  the  conditions 
appear  to  approach  those  that  are  generally  regarded 
as  favorable  to  the  accumulation  of  oil.  In  the  Blood 
Creek  syncline  there  are  no  anticlinal  folds  and  appar- 
ently no  barriers,  such  as  terraces,  dikes,  or  faults, 
which  might  form  commercial  oil  pools.  So  that  part  of 
the  area  may  be  considered  as  unlikely  to  contain  oil. 
In  the  Winifred  faulted  area  the  structural  conditions 
are  peculiar  and  are  unlike  those  of  any  known  produc- 
tive oil  field,  except  possibly  the  fields  of  northern  Peru. 
In  the  Winifred  area  flat-lying  beds  have  been  highly 
faulted,  and  the  strata  are  folded  and  tilted  only  along 
narrow  belts,  generally  on  the  upthrown  side  of  the 
faults.  In  most  regions  such  faulting  is  associated  with 
highly  folded  strata.  The  questions  are  whether  the 
belts  of  tilted   or  folded   strata   are   broad  enough   to 
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furnish  a  sufficient  gathering  ground  for  oil  and 
whether  the  faulting  has  permitted  the  escape  of  such 
oil  and  gas  as  may  have  accumulated.  The  gathering 
ground  is  probably  large  enough,  for  in  tnis  area  there 
is  apparently  so  much  organic  material  that  a  large 
gathering  ground  would  not  be  necessary  to  fill  the 
reservoir  rocks. 

In  considering  the  possibility  that  the  oil  has  escaped 
along  the  great  faults  in  the  region  it  may  be  pointed 
out  that  the  strata  in  many  oil  fields  are  highly  faulted 
and  that  large  gas  wells  have  been  obtained  from  the 
Eagle  sandstone  in  similar  faulted  areas  near  Havre, 
on  the  north  flank  of  the  Bearpaw  Mountains.  The 
presence  of  gas  under  normal  rock  pressures  indicates 
that  the  hydrocarbons  have  not  escaped  to  any  extent 
along  the  fault  planes,  and  it  is  reasonable  to  believe 
that  a  proper  test  of  the  Colorado  and  Kootenai  sand- 
stones near  Havre  will  yield  oil.  The  absence  of  gas  or 
oil  seeps  along  the  fault  planes  may  be  due  to  the  fact 
that  the  soft  Cretaceous  shales  have  completely  sealed 
the  faults.  The  structure  of  the  region,  which  is  that 
of  a  syncline.  is  particularly  favorable  to  the  accumula- 
tion of  oil,  for  water  has  perhaps  not  been  active  enough 
to  flush  the  oil  out  of  the  sands,  as  it  apparently  has  in 
the  anticlinal  area  adjoining  the  Big  Snowy  Mountains, 
where  the  proximity  of  the  outcrop  and  greater  regional 
folding  have  resulted  in  a  more  rapid  circulation.  This 
probability  is  strengthened  by  the  discovery  of  salt 
water  in  the  Eagle  sandstone  and  the  lower  sandstone 
of  the  Colorado  shale  in  the  Kansas  Montana  well. 

Test  Wells  Essential  to  Prove  Area 

It  should  be  emphasized,  however,  that  as  the  fold- 
ing of  the  strata  is  of  an  unusual  type,  the  presence  of  oil 
in  the  area  can  be  definitely  determined  only  by  the  drill. 
It  is  fairly  certain  that  all  the  areas  of  flat-lying  rocks 
between  areas  of  tilted  strata  in  faults  and  anticlines 
will  be  unproductive.  Drilling  should  be  confined  at 
first  to  the  crest  of  the  anticlinal  folds,  the  wells  being 
drilled  on  the  unfaulted  flanks  or  on  those  with  the  lower 
dip.    If  oil  is  obtained  the  fault  blocks  should  be  tested 


by  wells  sunk  on  their  upthrown  side  but  far  enough 
away  from  the  outcrop  of  the  fault  to  avoid  drilling 
through  the  plane  of  the  thrust  faults.  The  area  is  so 
complex  in  structure  that  a  number  of  test  wells  may 
be  required  to  prove  whether  or  not  it  contains  com- 
mercial pools  of  oil. 

February  Daily  Petroleum  Production 
Exceeds  Daily  Consumption 

During  February  domestic  production  of  petroleum, 
according  to  the  U.  S.  Geological  Survey,  attained  a  new 
high  record,  the  daily  average  of  1,470,107  bbl.  being  an 
increase  of  78,462  bbl.  over  the  previous  high  record  of 
January,  and  only  once  before  in  the  last  two  years  has 
the  daily  rate  of  production  exceeded  the  daily  rate  of 
consumption.  Although  the  daily  rate  of  consumption 
and  of  imports  increased  slightly,  stocks  of  crude  oil 
(not  including  consumers'  stocks)  increased  almost 
twelve  million  barrels.  On  the  last  day  of  February 
total  net  pipe-line  and  tank-farm  stocks  of  petroleum 
east  of  California,  gross  pipe-line  and  tank-farm  and 
producers'  stocks  in  California,  and  stocks  of  Mexican 
petroleum  held  in  the  United  States  by  importers 
amounted  to  208  million  barrels,  equivalent  to  143  days' 
supply  at  the  present  rate  of  consumption.  Although 
this  is  the  largest  amount  of  petroleum  ever  held  in 
storage  in  the  United  States,  it  is  of  interest  that  the 
163  million  barrels  of  petroleum  held  in  storage  in  1915, 
at  the  time  of  the  Cushing  overproduction,  was  sufficient 
to  meet  the  requirements  of  consumption  for  218  days. 

The  accompanying  figures  for  the  states  east  of 
California,  compiled  from  company  reports  made  to  the 
Survey,  show  the  quantity  of  petroleum  (pipe-line  oil) 
transported  from  producing  properties.  Oil  consumed 
on  the  leases  is  not  included.  This  item  and  net  changes 
in  producers'  stocks  at  the  beginning  and  end  of  the 
year  are  obtained  by  annual  canvass  and  are  included  in 
the  final  statistics  of  production.  Figures  for  Cali- 
fornia are  the  average  of  those  reported  by  the  Standard 
Oil  Co.  and  the  Independent  Oil  Producers'  Agency  and 
show  gross  production,  in  part  estimated. 
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Cyanide  Leaching  of  Copper  Ores 
Impracticable 

"We  are  copper-ore  miners,  and  we  are  developing  a 
process  for  leaching  these  ores  with  cyanide.  Our  ores  are 
a  mixture  of  chalcocite,  native  copper,  and  oxidized  min- 
erals (carbonates,  oxides,  silicates).  We  have  seen  that 
these  ores  can  be  leached  with  cyanide,  in  which  all  the  cop 
per  minerals  are  readily  dissolved.  The  difficulty  is  that 
cyanide  is  excessively  costly  for  this  purpose,  and  the  only 
<hing  that  would  make  the  process  profitable  would  be  the 
regeneration  of  the  cyanide,  and  a  lower  cost  of  this  chem- 
ical. Would  it  be  possible  to  sell  the  cyanide  at  a  lower 
price  than  it  is  now  sold  for,  26c.  per  lb.,  if  used  in  large 
quantities  ?  Can  you  tell  me  if  cyanamid  would  also  dis- 
solve the  copper  ores  the  same  as  cyanide?  Do  you  know 
if  it  is  possible  to  regenerate  the  cyanide  or  cyanamid  from 
copper  solutions,  by  electrolysis  or  other  methods?" 

We  are  indebted  to  W.  S.  Landis,  of  the  American 
Cyanamid  Co.,  511  Fifth  Ave.,  New  York,  for  a  most 
complete  and  satisfactory  answer  to  our  correspond- 
ent's query.  Based  upon  many  years'  study  of  the 
use  of  cyanide  in  chemical  and  metallurgical  processes, 
some  of  which,  in  1913,  was  directed  particularly  to 
the  copper  industry,  he  is  inclined  to  believe  that  it  is 
not  possible  to  use  cyanide  on  copper  ores  at  any  prices 
for  this  reagent  which  are  likely  to  prevail  in  the 
near  future.  The  cost  of  production  of  the  96(g98  per 
cent  sodium  cyanide,  he  believes,  has  never  been  less 
than  15  or  16c.  per  lb.  and  today  is  considerably  higher. 
Even  Aero  Brand  cyanide,  though  sold  somewhat 
cheaper  than  96(S98  per  cent  sodium  cyanide,  per  lb.  of 
contained  cyanide,  still  does  not  reach  the  point  where 
it  would  be  profitable  to  use  it  at  the  present  price  of 
copper. 

The  use  of  cyanide  for  extracting  copper  from  ores 
requires  large  quantities  of  the  reagent  because  of  the 
peculiar  chemical  behavior  of  the  copper  cyanides.  The 
cupric  compounds  are  reduced  at  the  expense  of  cyan- 
ide to  cuprous  compounds,  and  a  considerable  quantity 
of  the  reagent  is  lost.  Native  copper  is  not  dissolved 
to  any  extent,  and  the  sulphides  only  slowly  and  also 
with  loss  of  cyanide.  There  are  other  cyanicides  pres- 
ent in  most  ores,  which  also  consume  much  copper.  It 
theoretically  requires  something  over  1J  lb.  of  sodium 
cyanide  to  put  into  solution  1  lb.  of  copper  if  the 
latter  is  in  the  cuprous  state,  and  considerably  more 
if  the  copper  is  in  the  cupric  state.  Clennell  has  pub- 
lished an  equation  showing  a  consumption  of  three  and 
a  half  parts  of  cyanide  to  one  of  copper,  with  copper  in 
the  form  of  carbonate. 

One  can  readily  understand  from  these  figures  that 
cyanide  would  have  to  sell  at  only  a  few  cents  per  pound 
to  make  it  possible  to  use  this  reagent  in  copper  metal- 
lurgy. It  is  plainly  evident,  therefore,  that  the  problem 
is  hopeless  in  consideration  of  the  principles  above  set 
forth. 

It  is  probable  that  copper  might  be  precipitated  from 
a  cyanide  solution  as  a  sulphide  by  the  use  of  sodium 
sulphide  and  the  cyanide  thereby  regenerated.  This 
precipitation   would   be   incomplete,   would  involve  cer- 


tain losses  in  cyanide,  and  would  be  further  handicapped 
by  the  fad  that  the  precipitated  copper  sulphide  would 
be  less  valuable  than  metallic  copper  and  the  sodium 
sulphide  is  a  reagent  really  too  expensive  for  coi 
eration. 

Electrolysis  is  impossible,  because  of  decomposition 
of  the  cyanide  solution  by  the  electric  current,  with 
loss  in  cyanide.     It  will  not  solve  the  problem. 

Cyanamid  does  not  dissolve  copper  compounds,  but. 
on  the  other  hand,  soluble  salts  of  copper  are  precipi- 
tated as  copper  cyanamids  in  alkaline  solution. 


Commercial  Ore  as  Applied  to 
Mining  Leases 

"Would  it  be  imposing  upon  your  good  nature  to  ask  you 
to  tell  me  what  in  your  opinion  would  be  "commercial  ore" 
as   applied   to  the  following   sentence: 

"  'Lessee  agrees  and  guarantees,  during  the  life  of  this 
lease,  to  mine  and  remove  from  the  leased  premises  all 
of  the  commercial  manganese   and  manganiferous  ore 
that  is  in,  on,  or  under  said  leased  premises;   that  is, 
all    the    manganese    or    manganiferous    ore    that    will 
analyze  as  much   as   10  per  cent   metallic   manganese.' 
"It  is  my  opinion  that  commercial  ore  will  depend  upon 
tonnage  and  availability,  and  I  would  appreciate  some  ex- 
pression from  you  as  to  your  opinion  of  this  term  with  these 
qualifications." 

Unquestionably  the  latter  part  of  the  sentence  in 
the  above  contract  implies  the  limitation  so  far  as  the 
analysis  of  the  ore  is  concerned.  As  to  the  actual  mean- 
ing of  the  term  "commercial  ore"  in  the  sentence,  we 
would  assume  it  to  be  that  which  can  be  commercially 
mined.  Unless  this  is  understood,  the  lessee  certainly 
places  himself  in  a  position  where  he  is  totally  at  the 
mercy  of  the  lessor,  a  situation  which  would  not  be 
tolerated  willingly  by  any  operator.  Commercially 
available  ore  or  commercial  ore  available  would  perhaps 
be  the  better  expressions  and  would  provide  a  more 
reasonable  basis  for  both  parties  for  common  agreement. 
Assuming  that  the  parties  are  in  agreement  as  to 
tonnage  and  availability,  it  is  also  necessary  to  consider 
the  salability  of  the  ore.  By  this  is  meant  the  amen- 
ability of  the  ore  to  treatment,  for  it  is  well  known  that 
for  certain  refractory  ores  a  high  and  ordinarily 
marketable  per  cent  of  one  particular  element,  such 
as  copper  or  zinc,  does  not  necessarily  determine  the 
utility  or  commercial  possibilities  of  that  ore.  A  com- 
mercial ore  can  be  regarded  as  one  which  can  be 
supplied  in  sufficient  quantity  and  produced  and  mar- 
keted at  a  figure  that  will  allow  a  margin  of  profit  to 
the  producer. 

It  should  be  noted  that  some  authorities  consider  the 
term  "commercial  ore"  incorrect  diction,  the  word  com- 
mercial being  superfluous,  inasmuch  as  the  definition  of 
ore  itself  implies  mineral  matter  which  can  be  mined 
and  treated  at  a  profit-  However,  the  term  is  commonly 
used  in  the  profession,  and  it  is  well  that  all  interested 
be  familiar  with  a  correct  understanding  of  its  limita- 
tions and  significance. 
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Hook  Reviews 


Mmlrrn  Tunneling.     By  Daviil  W.  Brun- 
and   John    A.    Davis,   with   iH'\v 
chapter.-;     on     Railroad     Tunneling 
by  J.  Vipond  Davies.     Second  edi- 
tion \  91;  pp.  612;  illus- 
trated.    John  Wiley  &  Sons.,  Inc., 
\Yu  York.     Price,  ■ 
The  first   edition  of  this  book,  which 
rith  mine  and  water  supply  tun- 
nels, has  been  enlarged,  and   the  scope 
of    the    work    widened    to    include    the 
study   of   enlarged   tunnel   construction, 
such  as  would  be  required  in  carrying 
■  IT  power,  irrigation,  or  domestic 
\   mass  of  well-selected  and  well- 
arranged    data    is    given    on   costs    and 
raphy,    in    addition    to    complete 
chapters    covering   the   history  of   tun- 
neling   and    materials,    apparatus,    and 
methods   used. 

Petroleum      Resources      of      California. 
By  Lawrence  Vander  Leek.     Cloth; 
6  x  9;  pp.  188;  illustrated.     Bulle- 
tin 89,  California  State  Mining  Bu- 
reau,  July,    1921.     Price,   $1.25. 
California's  petroleum  resources  and 
the  possibility  of  obtaining  crude  oil  in 
portions  of  the  state  now  unproductive 
are  discussed  in  detail  in  a  new  report 
-ued  by  the  California  State  Min- 
ing   Bureau.      Information    relative    to 
northern  and  central  California  on  the 
subject  of  petroleum  and  gas  possibili- 
ties is  available  nowhere  else,  either  in 
Government  or  private  documents. 

In  California,  wildcat  wells  are  being 
drilled  from  the  Oregon  line  to  the 
Mexican  boundary,  some  of  them  in 
places  where  even  a  cursory  inspection 
of  the  geology  would  indicate  the  fu- 
tility of  looking  for  oil.  Therefore,  the 
report  aims  to  point  out  the  unfavor- 
able as  well  as  the  favorable  area  Eor 
the  development  of  additional  petrol- 
eum resources  in  California.  The  bul- 
letin should  prove  of  particular  interest 
to  those  who  are  thinking  of  prospecting 
for  oil  in  the  state. 

\    Textbook    on    Mineralogy.    With    an 
Extended    Treatise    on    Crystallog- 
raphy    and     Physical     Mineralogy. 
By  Edward  Salisbury  Dana.    Third 
edition,    revised    and    enlarged    by 
William  E.  Ford.     Cloth;  6x0;  pp. 
720;    illustrated.     John     Wiley     & 
Sons,  New  York;  1922.     Price,  $5. 
This  book  is  not  to  be  confused  with 
the  author's  more  complete  "System  of 
Mineralogy,"   of   which    the  descriptive 
part   of   this    volume   is   essentially   an 
abridgment.     The  longer  work  has  not 
been    revised    since    1909,    however,    so 
that  the   present  book   is   more   up    to 
date  in  several  respects.     The  last  edi- 
tion  of  the   "Textbook"    appeared    in 
1898.     Since  then   several   other  books 
covering  the  subject  in  a  more  or  less 
efficient  manner  have  appeared,  but  none 
are  bo   complete.     This  volume  covers 
the    subjects     of     crystallography    and 
physical     mineralogy     with     particular 


emphasis;  additional  matter  appearing 
in  the  new  edition  describes  the  meth- 
ods employed  in  the  use  of  the  stereo- 
graph ic  and  gnomonic  projections,  and 
much  of  the  section  on  the  optical  char- 
acters of  minerals  has  been  rewritten  in 
the  interest  of  greater  clearness  to  the 
student. 

The  scope  of  the  work  may  be  indi- 
cated  by  the  following  divisions:  Part 
1.  Crystallography,  177  pages;  Part  2, 
Physical  Mineralogy,  126  pages;  Part  3, 
Chemical  Mineralogy,  32  pages;  and 
Part  4,  Descriptive  Mineralogy,  306 
pages.  Much  of  this  is  in  fine  print  so 
a  comparatively  large  amount  of  infor- 
mation is  contained  in  the  space  allotted. 

I.exique     Technique     Anglais-Francais. 
Par    G.    Malgorn.       Board    Cover; 

5  x  75;  pp.   216.     Gauthier-Villars 

6  Cie.,  55  Quai  des  Grands-Augus- 
tins,  Paris  (6e).     Price,  10  francs. 

This  is  a  valuable  little  book  for 
those  who  have  to  do  English-French 
translation  of  a  technical  nature.  Most 
language  dictionaries  are  weak  in  tech- 
nical words,  and  it  is  often  difficult  to 
translate  accurately  without  a  close 
familiarity  with  the  industry  concerned. 
This  book  contains  words  relating  to 
machine  tools,  internal-combustion 
motors,  electricity,  naval  construction, 
metallurgy,  and  similar  subjects.  It  is 
of  no  use  for  translating  from  French 
into  English,  for  only  the  English 
terms  are  defined. 

The  Design  of  Steel  Mill  Buildings  and 
the  Calculation  of  Stresses  in 
Framed  Structures.  By  Milo  S. 
Ketchum.  Fourth  edition.  Flexi- 
ble; 6  x  9;  pp.  632;  illustrated. 
McGraw-Hill  Book  Co.,  New  York; 
1921.  Price,  $6. 
Professor  Ketchum's  book  now  ap- 
pears in  its  fourth  edition,  and  it  is 
almost  completely  rewritten,  with  sev- 
eral new  chapters  added.  The  latest  re- 
vision is  a  totally  different  book  from  the 
first  edition,  which  appeared  in  1903, 
and  also  is  a  much  more  valuable  book 
to  present-day  engineers  than  the  re- 
visions of  1906  and  1912.  We  would 
therefore  advise  those  who  have  the 
litions  and  find  them  useful  to 
inspect  the  present  volume.  Part  1, 
covering  the  calculation  of  the  stresses 
in  simple  beams,  trusses,  portals,  the 
transverse  bent,  and  the  three-hinged 
arch,  and  Part  2,  covering  the  calcula- 
tion of  the  deflections  of  structures  and 
of  the  stresses  in  statically  indetermin- 
ate girders,  trusses  and  frames,  and 
secondary  stresses  in  trusses,  are  essen- 
tially for  the  student.  Part  3  covers 
the  design  and  construction  of  steel 
frame  buildings  for  mines,  mills,  smelt- 
ers, and  other  industrial  plants.  The 
information  given  is  largely  practical 
and  includes  much  data  on  accessories 
such  as  windows,  floors,  roofs,  and 
paint.  All  who  direct  and  supervise 
construction  work  will  find  Professor 
Ketchum's  book  a  necessary  acquisi- 
tion to  their  library,  but  they  in  gen- 
eral know  this  already,  and  it  only  re- 
mains to  suggest  that  the  latest  edi- 
tion contains  much  new  material. 


Technical  Papers 


Carbon-Monoxide  Poisoning — The  U. 
S.  Bureau  of  Labor  Statistics,  Washing- 
ton, D.  ('.,  has  issued  a  forty-seven  page 
bulletin,  No.  291,  on  carbon-monoxide 
poisoning.  The  first  part  of  the  bulle- 
tin is  devoted  to  a  description  of  acute 
and  chronic  poisoning  from  this  cause, 
and  the  last  part  to  sources  of  the  gas. 
The  paper  may  be  obtained  from  the 
Superintendent  of  Documents,  Wash- 
ington, D.  C,  for  10c. 

Indian  Bauxite  —  "The  Bauxite  Re- 
sources of  India"  are  described  in  a  fif- 
teen page  paper  in  The  Mining  Maga- 
zine for  February  (Salisbury  House, 
London  Wall,  London,  E.  C.  2;  price, 
Is.  6d.).  The  article  compares  the  In- 
dian deposits  with  those  in  other  parts 
of  the  world;  discusses  the  possibility 
of  producing  alumina  and  aluminum  at 
a  low  cost;  and  briefly  mentions  possible 
outlets  of  the  product. 

Painting  With  the  Air  Brush — Paint- 
ing by  hand  with  a  brush  is,  for  many 
purposes,  uneconomical,  according  to  a 
short  article  in  the  February  issue  of 
Compressed  Air  Magazine  (11  Broad- 
way, New  York;  price  35c),  which  de- 
scribes some  of  the  latest  developments 
and  uses  of  the  air  brush.  Compressed 
air  at  from  fifteen  to  twenty-five  pounds 
pressure  is  required. 

Mine  Fans — In  The  Mining  Magazine 
for  February  (Salisbury  House,  London 
Wall,  London,  E.  C.  2;  price,  Is.  6d., 
is  the  first  part  of  a  paper  on  "Modern 
Mine  Fans,"  nine  pages.  The  second 
part  will  appear  in  a  following  issue. 
Theoretical  pi-inciples  are  first  men- 
tioned and  then  practical  types  of  fans 
are  described. 

Ontario  Silver — The  Bulletin  of  the 
Institution  of  Mining  and  Metallurgy 
for  February,  1922,  contains  a  seven- 
teen-page paper  describing  the  geology 
of  the  silver  ores  in  South  Lorrain,  On- 
tario. Separates  of  the  paper  may  be 
obtained  for  Is.  from  the  offices  of  the 
Institution,  Cleveland  House,  225,  City 
Road,  London,  E.  C.  1,  England. 

Removal  of  Clay  From  Rock — In  the 
Feb.  11  issue  of  Rock  Products  (Chi- 
cago; price,  25c.)  is  the  first  of  a  series 
of  articles  by  Edmund  Shaw  describing 
the  various  ways  of  removing  clay  from 
sand  and  rock. 

Clay — The  U.  S.  Bureau  of  Mines, 
Washington,  D.  C,  has  recently  issued 
Technical  Paper  281,  entitled  "The  Use 
of  Electrolytes  in  the  Purification  and 
Preparation  of  Clays"  (47  pages;  ob- 
tainable from  the  Bureau  on  request). 
The  bulletin  will  be  of  considerable  in- 
terest to  those  who  own  commercial 
clay  deposits. 

Metallurgical  Accidents  —  Technical 
Paper  297  of  the  U.  S.  Bureau  of  Mines, 
twenty-eight  pages,  contains  statistical 
data  on  accidents  at  metallurgical  works 
in  the  United  States  during  1920.  Ob- 
tainable on  request  from  the  Bureau  at 
Washington,  D.  C. 
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Standardization  of  Sampling, 

Assaying,  and  Settlements 

Reached  by  Committee 

Tin'  report  of  a  joint  committee  of 
buyers  and  sellers  on  standardization  of 
sampling,  assaying,  and  settling  of 
lead  and  zinc  ores  in  the  Missouri,  Kan- 
sas, and  Oklahoma  district  has  just 
been  completed.  Committees  were  ap- 
pointed by  the  American  Zinc  Institute, 
the  ore  buyers,  and  the  American 
Mining  Congress. 

The  following  recommendations  were 
made  with  regard  to  sampling: 

That  both  buyer  and  seller  take  more 
interest  in  the  sampling  of  ores,  and 
see  to  it  that  proper  samples  are  taken. 

That  sheet  zinc  cans  having  a  ca- 
pacity of  not  less  than  1,000  gm.  of  zinc 
ore  be  used,  and  that  no  zinc  sample  be 
put  into  a  can  that  contained  lead, 
and  vice  versa. 

That  after  taking  samples  with 
sample  horn  in  the  usual  manner,  ex- 
treme care  be  used  in  rubbing  out  all 
sludge  balls,  and  thoroughly  mixing 
sample  before  placing  in  sample  cans. 

That  three,  and  only  three,  samples 
be  taken;  one  for  buyer,  one  for  seller, 
and  one  for  umpire  or  control,  the  buy- 
er to  be  custodian  of  the  umpire  or 
control  sample,  which  is  to  be  sealed  by 
the  seller  at  his  option. 

That  all  samples  sent  to  chemists 
shall  be  marked  by  lot  or  code  numbers. 
The  buyer  and  seller  shall  each  keep, 
for  mutual  inspection,  a  record  of  all 
lot  or  code  numbers  and  corresponding 
car  numbers. 

That  the  samples  must  be  delivered  to 
chemists  promptly. 

The  following  recommendations  were 
made  regarding  assaying: 

That  twelve  working  hours  be  allowed 
the  chemists  for  making  their  assays 
and  determinations. 

That  entire  contents  of  the  can  be 
used  and  indirect  heat  applied  in  de- 
termining the  amount  of  moisture. 

That  the  entire  sample  be  ground  and 
all  passed  through  a  20-mesh  screen, 
then  thoroughly  mixed  and  quartered 
down  to  not  less  than  250  gm.,  which 
amount  is  to  be  used  for  final  pulp 
sample.  This  final  sample  is  to  be 
ground  and  all  passed  through  an  80- 
mesh  screen,  though  a  100-mesh  screen 
is  preferred. 

That  pulp  sample  must  be  thoroughly 
rolled  and  mixed  before  sample  is  taken 
for  assaying. 

That  c.  p.  sheet  zinc  be  used  in 
standardizing  the  zinc  solution,  and 
that  litharge  be  used  in  standardizing 
the  lead  solution.  These  solutions  are 
to  be  standardized  daily  by  three  deter- 
minations. 

That  chemists  reporting  assays  are  to 
make  one,  and  only  one,  original  signed 
certificate,  and  copies  made  must  be  of 
different  colored  paper  and  marked  "du- 
plicate" or  "copy." 


That  if  the  chemist  finds  sludge  halls 
in  the  sample  he  must  so  state  Oil  his 
original  cerl  ifii  ate, 

Recommendations  regarding  settle- 
ments are  as  follows : 

That  all  settlements  be  made  by  the 
exchange  of  certificates,  or  where  settle- 
ment is  made  over  phone  or  otherwise 
this  settlement  must  be  promptly  con- 
firmed by  the  exchange  of  certificates  to 
be  identified  by  having  the  proper  car 
number  placed  thereon  by  buyer  or 
seller. 

That  the  settlement  on  zinc  ore  shall 
be  made  on  a  split  if  the  difference  in 
assay  of  zinc  and  iron  combined  is  not 
greater  than  six-tenths  of  1  per  cent. 
This  difference  is  to  be  computed  by  de- 
ducting from  zinc  assays  all  iron  in 
each  over  1  per  cent  and  then  taking 
the  difference  of  these  results. 

That  the  settlement  on  lead  ore  shall 
be  made  on  a  split  if  the  difference  is 
greater  than   six-tenths  of  1   per  cent. 

That  the  settlements  on  moistures 
shall  be  made  on  a  split  if  the  differ- 
ence in  determination  is  not  greater 
than  six-tenths  of  1  per  cent. 

That  if  the  difference  should  be 
greater  than  six-tenths  of  1  per  cent  in 
either  of  the  three  above-noted  cases, 
then  an  umpire  assay  or  determination 
must  be  made,  and  settlement  made  on 
the  middle  of  the  three  assays  or  deter- 
minations. The  loser  shall  pay  the  cost 
of  the  umpire  assay  or  determination, 
but  if  neither  side  loses  the  umpire  ex- 
pense is  to  be  borne  equally  by  the  buy- 
er and  seller. 

Unless  otherwise  specified  at  time  of 
sale  it  shall  be  understood  that  approxi- 
mately 10  per  cent  over-weight  is  in- 
ferred. 

That  all  weight  certificates  shall  be 
signed  by  the  weigher. 

The  suggestions  of  a  committee  repre- 
senting the  chemists  of  the  district  have 
also  been  included  in  the  report. 

With  reference  to  the  prices  the 
chemists  ask  for  complying  with  these 
requirements  the  committee  finds  the 
matter  is  outside  of  its  province  beyond 
that  the  prices  are  to  be  consistent  with 
the  kind  of  work  expected. 

Charges  for  assaying  as  recom- 
mended by  the  chemists  are:  Zinc,  $1 
per  determination;  zinc  and  iron,  $1.25; 
zinc,  iron  and  moisture,  $1.50;  lead, 
$1.25;  lead  and  moisture,  $1.50; 
moisture,  50c. 

The  committee  recommends  that  no 
discounts  be  allowed  unless  bill  amounts 
to  $100;  that  15  per  cent  be  allowed  on 
bill  from  $100  to  $150,  and  that  20  per 
cent  be  allowed  on  bill  from  $150  up. 

The  joint  committee  is  as  follows: 
Ore  buyers,  George  F.  Braun,  T.  O. 
Vest,  H.  E.  Kingsbury,  Edward  P. 
Dwyer.  Operators,  W.  T.  Landrum,  F. 
N.  Ber.delari,  M.  F.  Owen,  and  D.  R. 
Muir. 


Northwest   Mining  Association 
Discusses  "Blue-Sky"  Law 
Dr.  II.  M.  Payne  i 

\t  the  regular  weekly  meeting  of  the 
Northwest  Mining  Association  at  Spo- 
kane, on  March  16,  Dr.  Henry  M. 
Payne,  of  New  York,  was 
honor.  He  discussed  the  metal  and 
general  business  situation  in  thi 
and  expressed  the  opinion  that  Mexico 
offered  an  excellent  opportunity  for 
substantial  mining  investments.  He 
concluded  with  a  strong  plea  foi  more 
Americanism  on  the  part  of  the  mine 
operators  and  the  general  public,  point- 
ing to  the  fact  that  the  present  situa- 
tion in  the  coal-mining  industry  held 
grave  possibilities. 

At  the  same  meeting  the  Denison 
Federal  "blue-sky"  bill  was  discussed. 
The  chairman  pointed  out  that  enact- 
ment of  the  measure  would  kill  mining 
promotion  and  lead  to  utter  stagnation 
in  an  industry  that  is  only  now  begin- 
ning to  recover. 

In  preparation  for  a  national  promo- 
tion, no  matter  how  honest  the  project 
might  be,  it  would  be  necessary  to  pass 
the  "blue-sky"  commissions  of  forty-two 
states,  at  a  cash  outlay  of  at  least  $42,- 

000  and  loss  of  possibly  a  year's  time. 
Furthermore,  it  wras  pointed  out  that 

the  exemption  of  securities  listed  on 
stock  exchanges  in  cities  of  population 
of  500,000  and  over  would  drive  all  in- 
vestment and  speculative  capital  to  a 
few  large  communities  and  bring  dis- 
aster to  such  mining  centers  as  Denver, 
Salt  Lake,  Spokane,  and  Butte. 

It  was  decided  to  begin  an  energetic 
campaign  of  education,  and  with  that  in 
view  a  public  meeting  of  mining  men 
will  be  called  soon  to  take  action. 
Meanwhile,  communications  are  being 
sent  to  every  mining  organization  in 
the  West,  calling  attention  to  the  bill. 

Practical  Mining  Men  Meet 
at  Picher 

The  first  of  what  it  is  hoped 
will  be  a  series  of  get-together  meet- 
ings for  practical  mining  men  in  the 
Miami-Joplin  field  was  held  at  Picher, 
Okla.,  on  March  16.  Will  H.  Coghill, 
of  the  U.  S.  Bureau  of  Mines,  was  the 
principal  speaker,  explaining  the  results 
of  experiments  he  and  others  from  the 
Bureau  have  been  making  in  the  dis- 
trict for  several  months.  He  freely 
criticized  the  present  milling  practice 
in  the  field,  and  suggested  the  pos- 
sibilities of  a  new  jig,  designed  for  the 
handling    of    material    between    minus 

1  in.  and  plus  i  in.,  that  might  be 
taken  out  of  the  mill  feed.  A  sample 
jig  has   been   constructed   and  a  large- 
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as    been    installed    in   the 

S  le  mill  of  the  Commerce 
Mining  Jfc  Royalty  Co.,  where  it  will 
be    tried    out. 

A  number  of  the  practical  jiir  men 
of  the  district  expressed  doubt  as  to 
the  successful  introduction  of  innova- 
saying  that  they  believed  the 
oM  time  Coolev  jig  the  best 
•.rating  machinery  for  the  ores  found 
in  this  field. 

Another  meeting  of  jig  men  will  be 
held  in  four  weeks,  and  in  the  interim 
a  meeting1  for  drill  men,  blacksmiths, 
and  ground  foremen  will  be  held  on 
March  30.  The  meetings  are  held  in 
the  hall  of  the  Tri-State  branch  of 
the   American   Zinc    Institute. 


tions.  The  1921  valuation  of  the 
Michigan  iron  mines  was  $117,691,208. 
The  system  of  valuation  worked  out 
in  Michigan  has  been  pronounced  the 
best  that  could  be  devised  and  has  been 
:  by  several  other  states.  It  has 
been  indorsed  by  economists  and  is  con- 
sidered fair  and  equitable  in  principle 
and  application. 


Coal  Situation  Reviewed  by 
M.  and  M.  Society 
The  New  York  Section  of  the  Mining 

and  Metallurgical  Society  of  America 
held  its  monthly  meeting  at  the  Har- 
i  ard  Club  on  Wednesday.  March  22.  H. 
W.  Wiley,  president  of  the  Boone  Coun- 
ty Coal  Corporation  and  also  vice-presi- 
dent of  the  Kanawah  Coal  Operators' 
Association,  told  of  labor  conditions  in 
the  West  Virginia  bituminous  union 
field,  and  C.  E.  Bockus,  president  of 
the  Clinchfield  Coal  Corporation, 
summed  up  the  same  problem  in  his  sec- 
tion, the  southwestern  Virginia  non- 
union field.  C.  E.  Lesher,  editor  of 
Coal  Aye.  also  spoke,  contributing  some 
valuable  data  and  comments. 


Mine  Valuation  Exclusively 
Engineers'  Work 

According  to  L.  P.  Barrett,  mine 
appraiser  for  the  State  of  Michigan, 
the  Michigan  system  of  mine  valuation 
is  simply  the  application  for  purposes 
of  taxation  of  approved  scientific 
methods  of  valuation  in  use  by  the 
best  geologists  and  engineers  in  actual 
commercial  practice.  Prior  to  1911, 
mining  property  in  Michigan  was  ap- 
praised by  local  assessing  officials.  In 
that  year  the  Legislature  authorized 
the  board  of  state  tax  commissioners 
to  make  a  special  investigation  and 
valuation  of  all  property  in  the  state. 
As  a  result  of  the  investigation,  made 
by  J.  R.  Finlay,  the  assessed  valuation 
of  iron  mining  property  was  increased 
from   $26,978,477  to  $85,697,110. 

The  appraisal  proved  conclusively 
that  local  assessing  officials  are  not 
ordinarily  competent  to  value  mine 
property  equitably,  and  that  such  work 
can  be  executed  satisfactorily  only  by 
engineers  or  geologists,  especially  fitted 
by  training  and  experience.  It  further- 
more demonstrated,  in  the  opinion  of 
Mr.  Barrett,  the  necessity  of  an  annual 
"valuation  of  the  iron  mines,  as  mining 
property  fluctuates  in  value  to  a  greater 
degree  than  any  other  class  of  property, 
especially  individual  mines. 

The  object  is  to  assess  the  mine  for 
100  per  cent,  cash  sale  value.  The  in- 
crease in  taxes  of  recent  years  has 
been  due  not  to  increase  in  valuation, 
but  to  increase  in  the  amount  of  money 
that  has  been  raised  on  the  same  valua- 


Men  You  Should 

KNOW  ABOUT 


Prank  M.  Manson,  of  Reno,  Nev.,  is 
visting  San  Francisco. 

Eugene  Dawson  has  just  returned 
from  Panama  to  New  York. 

Willet  G.  Miller  sailed  from  New 
York  for  England  on  March  23. 

Basil  Prescott  is  examining  mining 
properties  in  Chihuahua,  Mexico. 

C.  D.  Kaeding,  consulting  engineer, 
was  in  Reno  on  March  15,  en  route  to 
Candelaria. 

X.  G.  Evered  has  been  appointed  man- 
ager of  the  Vipond  property  in  Por- 
cupine, Ontario. 

Harold  Stotesbury,  of  the  Tonopah 
Mining  Co.,  is  making  examinations  in 
Butte   County,   Cal. 

John  G.  Kirchen,  general  manager  of 
the  Tonopah  Extension  Mining  Co.,  is 
ill  in  San  Francisco. 

Henry  C.  Carlisle  will  make  his  head- 
quarters for  six  weeks  at  Gadsden 
Hotel,  Douglas,  Ariz. 

Alford  Roos  has  returned  to  Bayard, 
X.  M.,  from  an  examination  of  fluorspar 
properties  near  Hatch,  N.  M. 

Sidney  J.  Kidder,  manager  of  the 
Mogollon  Mines  Co.,  is  in  Los  Angeles, 
Cal.,  recuperating  from  a  recent  illness. 

Joseph  McAuliffe  has  accepted  the 
position  of  mill  superintendent  for  the 
Empire  Consolidated  Mines,  Inc.,  Em- 
pire, Col. 

J.  R.  Finlay,  having  completed  his 
work  in  New  Mexico  for  the  State  Tax 
Commission,  is  at  his  home  in  Red- 
lands,  Cal. 

A.  W.  Koch,  of  Boston,  who  has  been 
making  examinations  in  Arizona,  is  in 
Los  Angeles,  Cal.,  en  route  to  the 
Northwest. 

D.  C.  Jackling  recently  visited  the 
new  plant  of  the  Shasta  Zinc  &  Copper 
Co.,  at  Winthrop,  Cal.,  on  his  way  from 
San  Francisco  to  New  York. 

C.  K.  I.eith  has  returned  from  South 
America  and  has  left  New  York  for 
Madison,  Wis.,  to  resume  his  duties  at 
the  University  of  Wisconsin. 

H.  I.  Smith,  chief  supervisor  of  min- 
eral leases  for  the  Bureau  of  Mines  at 
Denver,  is  in  Washington  conferring 
with   Interior  Department  officials. 

A.  H.  Jones,  formerly  superintendent 
of  mills  for  the  Tonopah  Belmont  De- 
velopment Co.,  at  present  with  head- 
quarters in  Salt  Lake  City,  is  in  Tono- 
pah. 

E.  A.    Krisher    has    been    appointed 


superintendent  of  the  Lucky  Twenty 
Mining  Co.,  Ouray,  Col.,  to  fill  the  va- 
cancy caused  by  the  death  of  J.  A. 
Lannon. 

Clyde  Heller  and  Frederick  Bradshaw, 
president  and  general  manager  re- 
spectively of  the  Tonopah  Be'mont  De- 
velopment Co.,  were  in  Tonopah  during 
the  second  week  of  March. 

George  Huntington  Clark  has  re- 
turned to  Birmingham,  Ala.,  from  a  trip 
to  Georgia  and  Florida,  where  he  had 
been  studying  the  fuller's  earth  mining 
operations  of  the  Standard  Oil  and  other 
companies. 

R.  L.  Chase,  of  Denver,  has  been  re- 
tained as  consulting  engineer  by  the 
Golconda  Consolidated  Mines  Co.,  which 
has  a  large  gold-silver  property  in  de- 
velopment in  the  San  Juan  Mountains 
of  Colorado. 

Bert  W.  Dyer,  who  has  been  serving 
as  Federal  mine  inspector  in  Alaska, 
has  been  recalled  to  fill  the  vacancy 
created  by  the  death  of  George  Salmon, 
the  late  assistant  supervisor  of  coal 
mine  leases  in  the  West. 

Frederick  Marston,  former  mill 
superintendent  for  the  Arizona  Copper 
Co.,  at  Morenci,  Ariz.,  and  for  the 
Caucasus  Copper  Co.,  Batoum,  Russia, 
is  now  mill  superintendent  and  chief 
metallurgist  for  the  Alvarado  Mining  & 
Milling  Co.,  at  Parral,  Chihuahua, 
Mexico. 

A.  A.  Beville  has  been  promoted  to 
the  position  of  chief  engineer  on  the 
Mesabi  Range  for  the  Cleveland  Cliffs 
Iron  Co.  to  fill  the  vacancy  created  by 
the  resignation  of  W.  A.  Sterling,  who 
has  accepted  the  position  of  assistant 
superintendent  with  the  E.  W.  Coons 
Contracting  Co. 

M.  Van  Siclen,  assistant  chief  mining 
engineer  of  the  Bureau  of  Mines,  has 
been  detached  from  the  Washington 
office  to  act  as  technical  adviser  to  the 
Indian  service  in  making  new  leases 
for  lead  and  zinc  deposits  on  Indian 
lands.  E.  H.  Denny  has  been  called  to 
Washington  to  take  up  the  duties  of 
assistant  chief  mining  engineer. 

Mining  and  metallurgical  engineers 
visting  New  York  City  last  week  in- 
cluded: H.  W.  Edmondson,  Hyde  Park, 
Vt.;  Allan  G.  Waite,  Buffalo,  N.  Y.; 
D.  A.  Lyon,  Washington,  D.  C;  and 
F.  T.  Agthe,  York,  Pa. 


Obituary 


Harai  R.  Layng,  metallurgist,  died  at 
Gilroy,  Cal.,  on   March  4,  of  influenza. 

Kent  Archibald,  a  pioneer  of  the 
Nova  Scotia  gold  mining  industry,  died 
at  Truro,  N.  S.,  on  March  20  at  the 
age  of  seventy-nine. 

B.  T.  Link,  president  and  manager 
of  the  Grant  County  Copper  Co.,  died 
recently  at  his  residence  in  Santa  Rita, 
N.  M.  Mr.  Link  had  been  a  mine 
operator  in  the  Silver  City  district  for 
forty  years. 
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Leading  Events 


CALUMET  &  HECLA  and  its  subsidiaries,  Ahmeek 
and  Isle  Royale,  in  northern  Michigan,  resumed 
operations  on  April  1.     Isle  Royale  will  start  milling  soon. 

The  lease  on  the  Hoskins  Mound  sulphur  deposit  near 
Freeport,  Tex.,  now  held  by  the  Texas  Company,  will 
be  sold  to  the  Freeport  Sulphur  Co.,  if  the  stockholders 
of  the  Freeport  Texas  Co.  ratify  a  contract  to  this 
effect  between  its  subsidiary  and  the  Texas  Company. 
The  matter  will  be  voted  on  at  a  meeting  to  be  held  on 
April  10. 

Charles  S.  Herzig  has  made  an  unfavorable  report  on 
the  property  of  the  Boston  &  Montana  Development  Co. 
at  Elkhorn,  Mont. 

The  Minnesota  tonnage  tax  hearing  will  take  place  at 
St.  Paul  on  April  10. 


Stockholders  of  the  Magma  Copper  Co.  voted  on 
March  28  to  ratify  the  directors'  proposal  to  issue 
$4,000,000  in  bonds  to  finance  the  construction  of  a 
smelter  and  other  improvements  at  the  company's  prop- 
erty in  Arizona. 

E.  P.  Mathewson  has  made  an  interesting  report  on 
the  Burma  Corporation,  the  gist  of  which  is  given  in 
this  week's  London  news. 

A  bill  to  remove  the  "discovery  clause"  from  the 
Ontario  Mining  Act  is  being  sponsored  by  the  present 
Provincial  Minister  of  Mines  in  the  face  of  adverse 
criticism. 

The  "blue-sky"  legislation,  recently  under  discussion, 
has  been  eliminated  from  further  consideration  at 
Toronto. 


Hoskins  Mound  Sulphur  Deposit 

Sought  by  Freeport  Company 

Proposed  to  Transfer  Lease  Now  Held  by 

Texas  Co. — Thomas  Nevins  Claims 

Agreement  Subject  to 

Cancellation 

The  Freeport  Sulphur  Co.  has  entered 
into  a  contract  with  the  Texas  Com- 
pany providing  for  the  transfer  of  the 
latter's  mineral  lease  on  the  Hoskins 
Mound  sulphur  deposit,  fifteen  miles 
northeast  of  Freeport,  Tex.,  and  near 
the  coast.  The  Freeport  Sulphur  Co.  is 
a  subsidiary  of  the  Freeport  Texas  Co. 
Stockholders  of  the  latter  will  Bieet  at 
Wilmington,  Del.,  on  April  10  to  ratify 
the  action  of  the  company  in  guarantee- 
ing and  entering  the  contract  between 
its  subsidiary  and  the  Texas  Company, 
which  is  dated  March  14,  1922.  A  pro- 
posal to  issue  $4,000,000  in  7  per  cent 
convertible  bonds  will  be  considered  at 
this  meeting;  also  one  to  issue  addi- 
tional stock,  not  to  exceed  250,000 
shares,  to  meet  the  conversion  privilege 
to  be  contained  in  the  bonds.  It  will  be 
necessary  for  the  Freeport  Texas  Co. 
to  advance  money  to  the  Freeport  Sul- 
phur Co.  for  development  and  working 
capital. 

Three  thousand  acres  of  sulphur  lands 
on  Hoskins  Mound,  which  the  Freeport 
company  is  to  add  to  its  holdings,  are 
owned  by  the  Mound  Company,  a  Texas 
corporation,  which  leased  the  acreage  to 
the  Texas  Company.  It  is  this  lease 
which  the  Texas  Company  is  to  transfer 
to  the  Freeport  Sulphur  Co. 

A  rumor  of  possible  complications  is 
heard,  to  the  effect  that  Thomas  Nevins, 


who  controls  the  Mound  Company, 
claims  that  the  lease  given  by  his  com- 
pany to  the  Texas  Company  is  subject 
to  cancellation  because  of  numerous 
breaches  of  obligation. 


Utah  Apex  Resumes 

The  Utah  Apex  Mining  Co.,  of  Bing- 
ham Canyon,  Utah,  resumed  operations 
on  March  27.  A  contract  has  been  en- 
tered into  with  the  American  Smelting 
&  Refining  Co.  for  the  treatment  of  its 
ore  and  concentrates  at  Midvale. 


Butte  &  Superior  Hearing 
Again  Postponed 

The  hearing  in  the  accounting  pro- 
ceedings between  the  Butte  &  Superior 
Mining  Co.  and  the  Minerals  Separation, 
Ltd.,  has  again  been  postponed,  this 
time  until  April  11.  It  was  to  have 
been  held  on  March  28  in  New  York. 


Coal  Miners  Strike  in  Colorado 
To  Have  Little  Effect 

Those  in  charge  of  smelters,  power 
plants,  mills,  and  mines  in  Colorado 
are  unanimously  of  the  opinion  that 
the  threatened  strike  of  coal  miners 
will  not  appreciably  affect  operations 
in  that  state.  Large  quantities  of  coal 
are  in  storage,  and  with  the  non-union 
mines  in  operation  there  is  not  likely 
to  be  any  shortage  for  several  months 
at  least.  The  production  of  coal  for 
the  first  two  months  of  the  year  as 
shown  by  the  State  Coal  Inspector's 
report  shows  a  falling  off  of  215,709 
tons  as  compared  with  last  year. 


Calumet  &  Hecla  Resumes 
Mining  Operations 

Ahmeek  Expected   To  Mill   1,500  Tons 

Daily— Isle  Royale  To  Start 

Stamps  April  10 

By  M.  W.  Youngs 

The  Calumet  &  Hecla  Mining  Co.,  in 
the  Michigan  copper  country,  starts 
operations  April  1  by  sending  about 
2,000  tons  of  rock  daily  to  the  mill 
from  the  conglomerate  department. 
Several  of  the  conglomerate  shafts  will 
be  put  in  operation.  A  force  of  500 
men  is  employed  in  restoring  shafts, 
removing  fallen  rock,  and  repairing  the 
skipways  and  timbering.  The  several 
shafts  are  already  opened  to  the  deeper 
levels,  making  possible  the  removal  of 
pillars  and  backs  of  stopes  or  the  min- 
ing of  virgin  ground.  Tracks  have  been 
laid  in  the  crosscuts  to  the  Tamarack 
Junior  tracts,  and  tramming  may  be 
resumed  in  this  part  of  the  property. 
Some  of  the  crosscuts  to  the  vein  from 
the  Red  Jacket  shaft  have  also  been 
cleared,  making  possible  the  resump- 
tion of  mining  there. 

Ahmeek  will  probably  start  sending 
1,500  tons  of  rock  daily  to  the  mill, 
this  tonnage  increasing  as  metal  and 
labor  conditions  warrant.  This  prop- 
erty is  in  splendid  condition  and  in 
position  to  get  back  to  normal  speedily. 
When  Ahmeek  shut  down  in  1921  it  was 
producing  in  excess  of  2,000,000  lb.  of 
copper  per  month,  and  the  rock  was 
averaging  close  to  30  lb.  to  the  ton. 
The  fissure  vein  of  almost  pure  mass 
copper    will    contribute    materially    to 
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keeping  costs  down  ami  is  largely  re-    Boston  &  Montana  Mine  Examined 

sponsible    for    the    fact    that    the    cost 

per  pound  during  the  three  months  the 

rated  last  year  was  under 

Sc.,   this   being   the   actual  mining  cost. 

Other  charges   brought   the   cost   up   to 

For  depletion  and  depr. 

a.is    charged.      No.    1    shaft    was 


by  C.  S-  Herzig 

Asserts  Tonnage  in  Sight  Is  Insufficient 
To    Run    Mill    at   Capacity- 
Assay   Values  Low 

Charles   S.   Herzig  has  reported  un- 
favorably on  the  Boston  &  Montana  De- 


drained  during  1921  and  it  will  again  velopment  Co.'s  property  in  Montana  for 
be  possible  to  conduct  mining  opera-  Harris  &  Co.,  brokers  of  25  Broad  St., 
tions  here.  Drifts  were  extended  from  \tw  York,  who  have  made  the  report 
this  shaft  early  last  year,  and  medium  public.  Mr.  Herzig  was  asked  to  exam- 
good  ground  was  opened.  It  is  jne  the  mine,  the  brokers  stated,  for  the 
Ahmeek's  plan  to  explore  the  Kearsarge  rcason  that  the  new  mill  has  been  han- 
conglomerate  this  year,  and  for  this  dling  only  200  tons  a  day  or  less,  al- 
purpose  the  crosscut  from  one  of  the  though  the  promoters  had  announced 
drifts  on  the  fissure  vein  in  No.  2  shaft  tnat  sufficient  ore  was  blocked  out  and 
will  be  extended  about  200  ft.  to  cut  broken  to  keep  the  mill  going  at  its 
the  lode.  rated  750-ton  capacity  from  the  start. 
Isle  Royale  will  begin  stamping  rock  jn  the  past  the  management  of  the 
April  10. '  Water  has  been  turned  into  Boston  &  Montana  cornpany  has  claimed 
the  boilers  at  the  mill,  and  repair  work  tnat  four  veins  have  been  developed, 
is  under  way.  Some  of  the  tables  are  From  one  of  these,  the  Idanha,  accord- 
warped,  but  water  has  been  turned  over  ing  to  jjr.  Herzig,  practically  all  the 
them  and  it  is  believed  most  of  them  orc  g0ing  to  the  mill  is  coming.  After 
can  be  placed  in  their  former  condition,  describing  the  scant  amount  of  ore  vis- 
When  Isle  Royale  was  shut  down  on  ible(  Mr  Herzig  says  that  it  is  "evident 
April  1  last  year  it  was  producing  at  tnat  the  mine  is  dependent  on  the  limited 
the  rate  of  approximately  65  per  cent  anlount  of  ore  opened  up  in  the  Idanha 
of  normal.  For  the  next  few  months  vein  to  supply  what  tonnage  may  be 
at  least,  it  probably  will  not  produce  extracted,  and  it  does  not  seem  phys- 
more  than  50  per  cent,  or  between  ;ca]]y  possible  to  take  out  over  200  to 
500,000  and  600,000  lb.  per  month.  possibly  250  tons  a  day." 
Isle  Royale  will  probably  send  no  more  ^s  to  the  assay  value,  Mr.  Herzig 
than  1.000  tons  of  rock  daily  to  the  savs  that  it  seems  "that  an  average  of 
mill  at  the  start,  sufficient  to  keep  two  the  ore  being  treated  in  the  mill  is 
heads  busy.  Previous  to  the  shutdown  arourlc]  5  oz  to  perhaps  6  oz.  of  silver, 
last   spring,   Isle    Royale   was   in    par-  vrith  possibly  1  per  cent  copper  and  a 


Brazilian  Consulate  Reports 
Discovery  of  Platinum 

Deposit    Found    in    Parahyba    do    Norte 

Within   Reach   of  Transportation — 

Operator's    Capital    Limited 

United  States  Consul  Cameron  has 
reported  to  the  Department  of  Com- 
merce that  platinum  has  recently  been 
discovered  in  Parahyba  do  Norte, 
Brazil.  The  deposit  is  on  a  mountain 
ridge  three  miles  from  the  main  auto- 
mobile road  heading  from  Campina 
Grande  to  Patos.  Regular  truck  lines 
now  operate  over  this  line,  and  it  is 
understood  that  a  branch  road  from  the 
main  line  to  the  deposit  could  be  easily 
constructed.  For  the  present  the  owner 
plans  to  establish  an  extracting  plant 
at  the  deposit  and  bring  the  ore  out 
by  truck.  His  funds  are  limited,  how- 
ever, and  he  may  require  outside 
capital. 

Platinum  Reported  in  Albania 

Discovery  of  deposits  of  platinum  in 
Albania  was  announced  on  March  16 
by  Constantine  A.  Chekrezi,  Commis- 
sioner from  Albania  to  the  United 
States.  In  a  letter  to  H.  Foster  Bain, 
Director  of  the  Bureau  of  Mines,  he 
says  the  platinum  was  discovered  several 
weeks  ago  by  Professor  Saderholm,  of 
the  University  of  Helsingfors,  in  Al- 
bania on  a  mission  for  the  League  of 
Nations.  A  deposit  of  coal  has  also 
been  found. 


ticularly  good  ground. 


El  Paso  Smelter  Overhauling 
All  Lead  Furnaces 

The    Erupcion    Mining    Co.    and    the 
Ahumada    Lead    Co.,   ^hose ^properties     ""g^"^  chance  of"  it  being  so  in  the 

near  future."    Mine  conditions,  he  says 


small  amount  of  lead.  .  .  Ore  of  this 
grade  is  of  doubtful  value.  It  does  not 
seem  possible  to  handle  it  at  a  profit." 
In  concluding,  Mr.  Herzig  says,  "The 
mine  is  not  now  on  a  self-supporting 
basis,   and   in   my   opinion   there   is   no 


e  situated  in  Chihuahua  about  forty 
five  miles  west  of  Ahumada  station  on 
the  Mexican  Central,  about  sixty  miles 
south  of  El  Paso,  are  at  present  con- 
structing a  broad-gage  railroad  from 
the  Mexican  Central  to  their  property, 
for  the  purpose  of  shipping  a  consider- 
able deposit  of  lead  carbonate  ore, 
which  has  been  developed  in  recent 
years.  The  El  Paso  Smelting  Works 
has    a   contract   for   smelting    this   ore 


do  not  warrant  new  financing. 


Receiver  and  Accounting  Asked 
for  Calumet  &  Jerome 

J.  B.  Brown  and  other  stockholders 
have  entered  suit  in  Prescott,  Ariz., 
asking  appointment  of  a  receiver  for 
the  Calumet  &  Jerome  Copper  Co.  and 
for  a  general  accounting.  The  action 
and  at  the  present  time  is  rehabilitating  js  directed  against  the  corporation  and 
to  the  necessary  extent  its  lead-smelting  George  W.  Avery,  George  H.  Avery, 
department.  This,  it  is  said,  is  not  an(j  joseph  Larsen,  directors.  It  is 
especially  of  great  importance,  and  as  anegeQ>  that  the  Averys  have  been  ab- 
a  matter  of  fact  is  involving  no  actual  stnt  j„  California  for  two  years,  have 
new  construction,  but  rather  the  re-  neglected  their  duties,  have  sold  stock 
habilitation  of  a  six-furnace  lead-  for  which  no  return  has  been  made, 
smelting  plant  which  has  been  at  El  },ave  voted  themselves  stock  to  which 
Paso  for  many  years,  but  which  during  they  had  no  right  and  have  mortgaged 
the  last  ten  years  has  been  only  partly  thecompany  for  $400,000  by  trust  deed. 
used.  President  George  W.  Avery  recently 

The  mining  companies  above  men-  returned  from  New  York,  where,  he 
tioned  expect  to  complete  the  railroad  stated,  he  had  closed  a  stock  deal  with 
and  begin  deliveries  some  time  during  James  O'Brien  &  Co.  through  which 
the  coming  summer,  the  exact  date  not  ample  funds  would  be  secured  for  de- 
having  been  determined.  Press  reports  velopment.  Development  work  is  to  be 
to  the  effect  that  the  El  Paso  smelter  undertaken,  consisting  of  upraising 
will  employ  1,000  additional  men  on  from  the  upper  tunnel  to  find  ore  lo- 
account  of  this  movement  are  greatly  cated  by  drilling  two  years  ago,  and  it 
exaggerated,  the  company  states.  It  js  expected  that  extension  of  the  upper 
expects  to  operate  five  or  six  furnaces  tunnel,  through  United  Verde  ground, 
at  that  time  in  place  of  three  which  at  500  ft.  depth,  will  cut  a  promising 
are  being  operated  at  present.  surface  show  ing  on  the  101  Claim. 


Bureau  of  Mines  Officials  To  Meet 
at  Pittsburgh 

Matters  having  arisen  which  made 
it  advisable  to  call  together  all  super- 
intendents and  chief  clerks  of  the  min- 
ing experiment  stations  of  the  Bureau 
of  Mines,  the  original  plan  of  having 
Western  superintendents  gather  at 
Rolla,  Mo.,  has  been  changed.  The 
meeting  will  be  held,  instead,  at  Pitts- 
burgh and  at  Washington.  The  first 
session  will  be  in  Pittsburgh  on 
April  17.     

Minnesota  Tonnage  Tax  Hearing 
Up  April  10 

Attorney  General  Hilton  of  Minne- 
sota has  announced  that  the  hearing  on 
the  granting  of  a  permanent  injunction 
to  the  iron-mining  companies  of  Minne- 
sota against  the  collection  of  the  occu- 
pational or  so-called  tonnage  tax  will 
be  held  in  Federal  Court  at  St.  Paul 
on  April  10.  The  hearing  will  be  before 
one  judge,  Tillman  D.  Johnson,  of  Salt 
Lake  City,  Utah. 


Idaho  Gold  Corporation  Refused 
Listing  on  Exchange 

The  Idaho  Gold  Corporation,  incor- 
porated under  the  Nevada  laws,  is  the 
latest  attempt  of  George  Graham  Rice 
to  interest  stock  speculators.  An  un- 
official request  to  list  the  stock  in  this 
new  company  upon  the  San  Francisco 
Stock  Exchange  has  been  denied  by  the 
California  State  Corporation  Depart- 
ment. 
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News  from  Washington 


War  Minerals  Relief  Personnel 
To  Be  Kept  Down 

Appeal    of    Rouen    Claim     Results    in 

Disallowance   of   Most   of   Amount 

Formerly    Allowed 

It  is  the  desire  of  the  Secretary  of 
the  Interior  to  hold  to  a  minimum  the 
personnel  engaged  in  War  Minerals 
Relief  work.  For  that  reason,  he  has 
suggested  that  the  Bureau  of  Mines 
arrange  to  extend  to  the  commission 
such  engineering  assistance  as  may 
be  necessary.  W.  R.  Crane,  the  super- 
intendent of  the  Bureau  of  Mines' 
Southern  experiment  station,  is  now  in 
Washington  passing  on  some  of  the 
engineering  matters  which  have  arisen 
in  connection  with  war  minerals  claims. 
As  Mr.  Crane's  duties  at  Birmingham 
are  such  as  to  preclude  any  extended 
stay  in  Washington,  C.  E.  Julihn,  the 
superintendent  of  the  Lake  Superior 
experiment  station,  has  been  called  to 
Washington  for  temporary  duty  with 
the  War  Minerals   organization. 

An  appeal  in  the  Rowen  chrome 
claim  has  resulted  in  the  elimination 
of  a  $17,500  item.  Had  the  appeal 
not  been  made  it  is  probable  that  the 
item  never  would  have  been  questioned. 
In  the  investigation  which  followed  the 
appeal,  a  questionnaire  was  sent  out, 
which,  by  chance,  revealed  that  the 
applicant  could  secure  relief  from  that 
portion  of  his  loss  through  a  contract 
which  was  found  still  to  be  in  force. 
The  final  recommendation  in  the  claim 
was  $3,988.41.  The  original  amount 
claimed  was  $59,000.  The  commis- 
sioner disallowed  a  number  of  other 
items  in  addition  to  the  one  for  $17,500. 

Further  recommendations  for  awards 
have  been  made  by  the  commission  in 
the  following  cases:  W.  A.  Watson, 
Charlottesville,  Va.,  pyrites,  $1,198.92; 
Lewelling  &  Williams,  Little  Rock, 
Ark.,  manganese,  $603.07;  I.  Lanski  & 
Sons,  Chicago,  manganese,  $8,085.36; 
Reeves  Davis,  Happy  Camp,  Cal., 
chrome,  $334;  Joseph  Nigliore  &  Ever- 
ton  Mining  &  Development  Co.,  Ander- 
son, Ark.,  manganese,  $6,802.79;  Tom 
E.  Plumridge,  St.  Louis  (trustee  for 
John  E.  Hannon),  manganese,  $1,- 
157.52;  American  Refractories  Co., 
chrome,  $14,174.02. 

Frequent  mention  of  the  passage  by 
Congress  of  legislation  reimbursing 
war  minerals  producers  was  made  in 
the  House  debate  on  the  soldier  bonus 
bill  by  various  members  in  justification 
for  the  bill  and  the  fact  that  it  con- 
tained no  provisions  for  producing 
revenues  to  pay  the  bonus.  These 
members  pointed  out  that  no  com- 
plaint had  been  made  when  Congress 
passed  legislation  relieving  war  min- 
erals contractors,  which  bills  carried 
no  provision  for  producing  the  revenue. 

Representative  Crisp,  of  Georgia,  said 
Congress  had  passed  a  law  authorizing 
an     appropriation    of     several     million 


By  PAUL  WOOTON 
Special  Correspondent 

dollars  to  pay  "mineral  and  mining 
speculators  for  profits  they  would  have 
made  had  the  war  gone  on"  and  that 
no  protest  was  made  that  the  expendi- 
ture would  injure  the  country. 

Representative  Schall,  of  Minnesota, 
stated  that  the  Government  had  paid 
war  minerals  claims,  thereby  fulfilling 
its  obligations  under  mining  projects 
where  the  close  of  the  war  had  caused 
their  owners  to  suffer  losses. 

Congress  had  provided  for  the  settle- 
ment of  war  minerals  claims  on  the 
ground  that  the  Government  had  en- 
couraged and  induced  miners  to  engage 
in  mining  certain  minerals  needed  in 
the  prosecution  of  the  war,  according 
to  Representative  Osborn,  of  Cali- 
fornia. The  close  of  the  war  found 
many  of  these  mines  just  beginning  to 
produce  or  not  fully  developed,  as  it 
takes  time  to  develop  the  mines.  When 
the  war  closed  shipments  of  these  min- 
erals coming  from  foreign  countries 
caused  the  American  producers  to  lose 
practically  their  entire  investment. 
Many  were  ruined  financially,  he 
asserted. 

The  charge  was  made  by  Representa- 
tive Kelly,  of  Pennsylvania,  that  many 
of  the  war  mineral  claimants  for  whose 
relief  Congress  had  provided  "never 
produced  a  pound  of  mineral  and  their 
only  claim  lay  in  producing  a  newspaper 
article  which  set  forth  the  needs  of 
the  Government,"  and  yet  they  were 
compensated. 


Heat  Treatment  of  Drill  Steel 
Will  Be  Studied 

A  mining  engineer  and  a  metallurgist 
are  to  be  selected  by  the  Bureau  of 
Mines  and  by  the  Bureau  of  Standards 
in  the  near  future  to  make  an  in- 
tensive study  as  to  present  practice 
in  the  heat  treatment  of  drill  steels 
and  the  extent  to  which  breakage  oc- 
curs. These  engineers  are  to  make  a 
much  more  exhaustive  survey  than  has 
ever  been  attempted  before.  They  will 
submit  a  report  to  the  advisory  board 
which  is  co-operating  with  the  bureaus 
in  the  study  of  rock  drill  steels  and 
other  steels  which  must  withstand  im- 
pact stresses.  The  advisory  committee 
is  composed  of  B.  F.  Tillson,  T.  R. 
Lawson,  George  T.  Cousins,  H.  S. 
Brainard,  J.  A.  Mathews,  George  H. 
Clark,  H.  M.  Boylston,  Van.  H.  Man- 
ning, F.  W.  Deonton,  Walcott  Reming- 
ton, and   Bradley   Stoughton. 

The  survey  about  to  be  undertaken 
is  under  the  immediate  supervision  of 
D.  A.  Lyon  and  G.  K.  Burgess. 

Government's  Silver  Purchases 

Purchases  of  silver  by  the  Bureau  of 
the  Mint  during  the  week  ended  March 
25  amounted  to  1,215,000  fine  ounces. 
This  brings  the  total  purchases  under 
the  Pittman  Act  to  101,292,608. 


Mexican  Decree  Remits  Penalty 
for  Mine  Tax  Delinquency 

Action   Results    From    Efforts   of    Stnte 

Department  —  Affects     Properties 

Not  Re-denounced 

As  a  result  of  persistent  work  on  the 
part  of  the  Stair  Department,  a  decree 
has  been  issued  by  the  Mexican  govern- 
ment relieving  owners  of  mining  prop- 
erty in  Mexico  from  the  payment  of 
penalties  arising  from  failure  to  pay 
taxes  on  their  claims  during  the  revolu- 
tionary period.  The  issuance  of  the  de- 
cree was  made  known  by  the  Depart- 
ment of  State  in  the  following  announce- 
ment: 

"For  some  time  past  the  Department 
of  State  has  been  informally  endeavor- 
ing to  bring  about  the  issuance  by  the 
Mexican  authorities  of  a  decree  reliev- 
ing owners  of  mining  property  in  Mex- 
ico from  the  payment  of  penalties  aris- 
ing out  of  failure  to  pay  taxes  on  such 
properties  during  recently  disturbed 
conditions  in  Mexico.  A  decree  pub- 
lished March  10,  1922,  by  the  Mexican 
government  is  intended  to  grant  such 
relief. 

"The  decree  provides  that  penalties 
in  question  shall  be  remitted  if  the 
property  owners  shall  pay  before  July 
1,  1922,  the  taxes  assessed  for  the  year 
1921,  and  the  first  eight  months  of  1922, 
and  further  provides  that  such  payments 
may  be  made  in  installments  corre- 
sponding to  the  amount  due  for  a  four- 
month  period,  and  on  dates  selected  by 
the   owner. 

"The  decree  also  provides  that  this 
relief  shall  be  extended  to  the  owners  of 
property  whose  title  thereto  has  lapsed 
under  Mexican  law  because  of  non-pay- 
ment of  taxes,  provided  the  properties 
shall  not  have  been  re-denounced  either 
in  whole  or  in  part. 

"It  is  further  provided  that  owners 
of  mines  who  have  failed  to  pay  taxes 
due  previously  to  1921  may,  provided 
they  make  the  payments  for  1921  and 
the  first  eight  months  of  1922,  pay 
arrearages  prior  to  1921  in  as  many  in- 
stallments as  there  are  four-month 
periods  in  arrears. 

"Provision  is  made  for  the  receipt 
of  the  payments  referred  to  by  the 
principal  Stamp  Administrators,  and  it 
is  provided  that  mine  owners  who  have 
availed  themselves  of  exemptions  from 
surtaxes  granted  by  previous  laws  and 
decrees  shall  continue  paying  their  in- 
debtedness in  accordance  with  the  terms 
of  such  laws  and  decrees." 


O.  S.  L.  May  Establish  Freight 
Rates  Dependent  on  Value 

The  Oregon  Short  Line  Railroad  has 
been  authorized  by  the  Interstate  Com- 
merce Commission  to  establish  rates  on 
ore,  concentrates,  and  slag  dependent 
upon  value  declared  in  writing  by  the 
shipper. 
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London  Letter 
K.  1'.  Mathewson  Reports  on  Burma  Cor- 
poration— Shortcomings    of    Treat- 
ment Plant  Pointed  Out 

By  W.  A.  Doham 

London.  March  14 — There  is  presum- 
ably no  mining  engineer  who  has  not 
some  sort  of  acquaintance  with  the 
Burma  Corporation  and  the  wonderful 
ore  deposits  in  the  properties  which  it 
owns.  When  the  share  markets  were 
good,  some  few  years  ago,  even  the 
highest  class  of  journals  here  published 
estimates  of  the  value  of  Burma  Cor- 
poration shares,  and  the  figure  of  £100 
was  thought  to  be  quite  within  the 
bounds  of  possibility.  It  is,  however, 
one  thing  to  have  orebodies  in  situ  and 
value  them  there,  and  quite  another  to 
recover  the  metals.  The  Burma  Cor- 
poration is  experiencing  the  recovery 
difficulty.  Things  have  not  gone  well 
for  some  time,  but  the  values  are  there. 

The  directors  appointed  E.  P.  Mathew- 
son  in  a  consulting  capacity  to  visit 
the  property.  Mr.  Mathewson  has  writ- 
ten a  most  illuminating  report,  in  which 
he  points  out  not  only  the  possibilities 
of  the  undertaking,  but  what  is  equally 
important,  the  shortcomings  of  the 
treatment  plant.  The  report  is  marked 
with  candor  throughout,  and  makes  a 
greater  appeal  on  that  account.  The 
writer  does  not  commit  himself  in  re- 
gard to  the  immediate  future;  there  are 
various  "ifs"  and  "whens"  in  the  docu- 
ment. He  does,  however,  approve  the 
policy  of  the  board,  and  says:  "A  daily 
average  production  of  700  tons  of  ore 
from  the  Bawdwin  mine  can  be  main- 
tained when  the  necessary  labor  force 
is  secured,  when  transportation  facili- 
ties are  adjusted  to  handle  increased 
tonnage,  and  when  improvements  are 
made  in  the  smelter."  As  regards  the 
mill,  he  is  equally  outspoken:  "The  mill 
was  built  with  a  view  to  the  production 
of  zinc  concentrate  suitable  for  retort- 
ing and  lead  and  silver  concentrate  suit- 
able for  smelting.  Results  have  never 
equaled  the  expectations  of  the  builders 
so  far  as  the  zinc  concentrate  is  con- 
cerned. In  fact,  the  taking  out  of  a 
zinc  concentrate  has  been  discontinued." 
Further,  he  writes:  "It  is  fallacious 
to  consider  the  zinc  in  your  ore  as  an 
asset  under  existing  conditions." 

Bawdwin  ore  is  exceedingly  complex, 
and  no  flotation  reagent  has  been  dis- 
covered that  will  solve  the  problem. 
Originally,  considerable  store  had  been 
set  upon  the  zinc  contents  of  the  ore. 
Even  the  lead  smelter,  however,  is  not 
operated  economically,  for  there  has 
been  "a  great  loss  of  lead  and  silver  in 
the  dust  and  fumes  from  the  furnaces." 
With  a  baghouse,  silver  recovered  will 
be  increased  to  98  per  cent  or  over,  and 
lead  will  be  raised  from  83  per  cent  to 
about  92  per  cent.  The  construction  of 
another  blast  furnace  is  recommended. 
Direct  smelting  is  advised  for  about  40 
per  cent  of  the  mine  run.  Though  the 
process  now  m  use  for  treating  the  ore 


is  susceptible  of  considerable  improve- 
ment, the  cost  of  recovery  when  im- 
provements  are  effected  will,  in  Mr. 
M.uhewson's  opinion,  compare  favor- 
ably with  any  process  with  which  he  is 
acquainted.  He  is  rather  severe  upon 
chemical  processes,  and  perhaps  he  is 
wise.  His  actual  words  are  "Namtu 
ir.  not  the  place  to  experiment  with  new 
processes,  particularly  chemical  proc- 
esses which  require  skilled  European 
operators."  The  suggestion  of  chemical 
processes  for  the  corporation  came 
under  criticism  generally  among  tech- 
nical men  at  the  time,  and  the  criticisms 
have  proved  correct. 

BURMA 

Namtu— In  February,  13,709  tons  of 
ore  was  milled  at  the  Burma  Corpora- 
tion's treatment  plant,  producing  9,402 
tons  of  lead  concentrate;  9,747  tons  of 
lead-bearing  material  was  smelted  in 
the  blast  furnaces,  producing  3,260  tons 
of  hard  lead  for  treatment  in  the  re- 
finery. Refinery  products  were  3,016 
tons  refined  lead  and  299,223  oz.  of  re- 
fined silver. 

SCANDINAVIA 

Edgar  N.  Rhodes  Discusses  Nickel  and 
British  America  Corporation 

Special  Correspondence 

Christiania — Interviewed  during  his 
recent  visit  to  Christiania,  by  Tidens 
Tegn,  Edgar  N.  Rhodes  stated  that 
there  was  no  doubt  that  there  is  a 
future  for  nickel,  given  normal  condi- 
tions of  production  and  distribution. 
The  metal,  apart  from  its  basic  value, 
was  possessed  of  many  prominent  quali- 
ties that  could  with  advantage  be 
applied  in  several  fields  hitherto  un- 
thought  of.  During  the  recent  arma- 
ment production  practically  the  entire 
nickel  output  was  absorbed,  and  there 
was  little  if  anything  done  to  obtain 
new  spheres  of  use  for  the  metal.  At 
present  the  subject  is  having  the  most 
zealous  consideration,  and  for  the  last 
ten  months  the  British  America  Nickel 
Corporation  has,  in  this  direction,  car- 
ried out  a  series  of  exhaustive  ex- 
periments. The  company's  physical 
condition  is  first  class,  according  to  Mr. 
Rhodes. 

Referring  to  the  large  Norwegian 
stake  in  the  British  America  corpora- 
tion, Mr.  Rhodes  said  that  interest  on 
the  capital  invested  would  be  realized 
and  that  the  earnings  would  be  good — 
as  soon  as  operations  could  be  started 
and  the  general  depression  gives  place 
to  life  and  activity.  From  that  view- 
point he  considered  that  the  recent 
refinancing  of  the  company  was  right, 
even  at  the  cost  of  great  efforts. 
Otherwise  the  works  could  not  have 
been  completed,  and  the  most  of  the 
earlier  capital  invested  would  have  been 
lost.  The  recent  trouble  in  Norway 
over  the  company  Mr.  Rhodes  seemed 
to  consider  an  internal  matter. 


Johannesburg*  Letter 

Events    Preceding    Recent    Disorder — 

Strikers  Had  Been  Slowly 

Returning  to  Wortc 

By  John  Watson 

The  situation  prior  to  the  recent 
revolutionary  disorder  on  the  Rand  is 
discussed  by  John  Watson,  the  corre- 
spondent of  the  Engineering  and 
Mining  Journal-Press  at  Johannesburg, 
under  date  of  Feb.  21.  The  strike  has 
since  been  settled,  as  already  an- 
nounced.    Mr.  Watson's  letter  reads: 

Johannesburg,  Feb.  21 — During  the 
last  week  some  little  progress  has  been 
made  toward  restarting  the  gold  mines 
of  the  Rand.  The  number  of  white 
men  returning  to  work  is  said  to  be 
steadily  though  slow  increasing.  There 
are  at  present  something  like  4,500 
white  men  at  work.  Out  of  this  number 
3,500  are  officials  on  the  staff  of  the 
various  mines,  about  500  men  have 
been  kept  working  on  essential  services, 
though  not  classed  as  officials,  and  the 
strikers  returned  to  work  number 
about  400. 

When  an  attempt  was  made  to  resume 
work  on  the  gold  mines,  the  strikers 
still  out  adopted  their  usual  picketing 
tactics.  These  pickets,  however,  were 
dispersed  and  some  arrested  by  the 
police,  mounted  and  foot.  The  pickets, 
sometimes  marching  as  commandoes, 
or  in  mobs,  including  women  in  many 
camps,  then  adopted  the  plan  of  visit- 
ing the  houses  of  those  men  who  had 
returned  to  work. 

The  workers  are  escorted  to  and 
from  their  work  by  police;  but  there 
have  been  several  instances  where 
workers  have  been  waylaid,  overpow- 
ered, and  maltreated. 

The  Union  Parliament  assembled  at 
Cape  Town  on  Feb.  17  when  the  Gov- 
ernor-General (H.R.H.  Prince  Arthur 
of  Connaught)  made  the  opening  speech, 
ir.  the  course  of  which  he  said  the 
diamond-mining  industry  had  almost  en- 
tirely ceased.  The  continual  fall  in 
the  price  of  gold  threatens  with  extinc- 
tion a  number  of  mines  which  for 
years  have  afforded  employment  to 
thousands  of  European  and  native 
workers.  The  strike  on  the  gold  mines 
had  caused  a  stoppage  of  work  in  the 
Transvaal  which  produced  a  situation 
of  great  gravity.  On  the  advice  of 
ministers,  a  board  would  be  appointed 
to  deal  with  the  issues  raised  by  the 
strike. 

A  subcommittee  of  the  joint  execu- 
tives of  the  South  African  Industrial 
Federation  has  issued  a  report  giving 
proposals  for  a  settlement  of  the  strike. 
They  recommend  that  assistance  be 
given  to  the  low-grade  mines  by  means 
of  a  fund  which  would  be  contributed 
to  by  the  state,  the  employers,  and  by 
all  employees  (whether  on  wage  or 
salary).  They  also  issue  a  suggested 
scale  by  which  the  underground  con- 
tractors earnings  should  be  reduced  to 
some  extent. 
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C  Al.llOKM  \ 

J.  T.  Plunkett  and  Associates  Get  Sur- 
cease Property  Near  Las  l'lumas 
— l.a  Grange   Dredge   Running 
i    ,   PrtmciMO  Co 

San  Francisco — Four  stamp  mills  are 
operating  in  French  Gulch,  Shasta 
County.  At  the  Gladstone,  ten  stamps 
are  in  operation;  the  Milkmaid  is  oper- 
ating ten  stamps  and  the  Sybil  and 
Washington  are  each  operating  five 
stamps.  The  zinc  refinery  of  the 
Shasta  Zinc  &  Copper  Co.  is  well  along, 
and  operations  are  expected  to  be 
started  in  May. 

The  Surcease  property,  situated  three 
miles  from  Las  Plumas  on  the  Western 
Pacific,  Butte  County,  has  been  acquired 
by  J.  T.  Plunkett  and  associates,  of  San 
Francisco.  Preparations  are  being 
made  to  sink  the  present  shaft  deeper 
and  develop  further.  Plans  are  in 
course  of  preparation  for  a  100-ton  ball 
mill  and  flotation  plant.  Lloyd  White 
is  preparing  the  mill  plans  and  J.  G. 
Collier  will  be  manager  of  the  property. 

On  the  Mother  Lode,  the  9-ft.  gold 
dredge  constructed  by  the  Yuba  Manu- 
facturing Co.  for  the  LaGrange  Gold 
Dredging  Co.  was  started  March  18. 

NEVADA 

Betty     O'Neal     Mine     Contracting     for 

100-Ton  Mill— Tonopah  Mining  Co. 

in  Good  Condition 

From  Our  Special  Correspondent 

Virginia  City — The  Con.  Virginia  is 
mining  on  the  1,600,  2,050,  and  2,250 
levels.  Production  is  100  tons  per  day, 
and  average  value  about  $14  per  ton. 
In  the  Ophir  mine,  work  is  being  done 
on  the  1,800  and  1,900  levels,  and  about 
twenty-five  tons  of  $20  ore  is  being 
shipped  daily. 

Battle  Mountain — Contracts  are  being 
let  for  the  construction  of  a  100-ton 
flotation  plant  for  the  Betty  O'Neal 
mine,  twelve  miles  southeast  of  Battle 
Mountain.  Actual  construction  will  not 
be  started  until  weather  conditions  are 
more  favorable  than  at  present.  Mine 
development  continues  on  the  150  level 
and  through  two  tunnels.  Slow  progress 
is  being  made  in  the  main  haulage  and 
drainage  tunnel  on  account  of  difficult 
ground. 

Rochester — Gross  production  of  the 
Rochester  Silver  Corporation  for  Feb- 
ruary was  $50,696.25,  and  net  operat- 
ing profit  $20,188.24.  Tonnage  treated 
was  4,271  tons,  with  average  mill  heads 
$11.87,  as  compared  with  $10.89  for 
January.  The  increase  was  due  to  the 
better  grade  of  ore  now  being  mined 
from  the  recent  developments  on  the 
Windlass  vein. 

Tonopah — Underground  conditions  in 
the  property  of  the  Tonopah  Mining  Co. 
are  said  to  be  excellent.  Production 
is  at  the  rate  of  1,500  tons  per  week, 
and  ore  reserves  are  increasing.  De- 
velopment for  the  week  ended  Feb.  13 
totaled  326  ft.  In  the  North  Star  mine, 
on  the  1,000  level,  a  drift  following  the 
McDonald  vein  is  in  ore  of  shipping 
grade.    This  vein  has  been  a  large  pro- 


ducer of  high-grade  ore  in  the  Montana 
mine  and  on  the  upper  levels  of  the 
North  Star.  The  West  End  reports 
favorable  developments  in  the  vicinity 
of  tin    ",00  and  800  levels. 

Royston  The  Hudson  shaft  hi 
sunk  80  ft.  below  thfr  300  level.  The 
shaft  has  passed  into  the  foot  wall  of 
the  vein.  A  level  is  to  be  established 
at  the  400-ft.  point  and  lateral  work 
done.  Some  high-grade  ore  has  re- 
cently been  cut  in  the  old  workings 
above  the  150  level,  and  a  raise  on  the 
vein  shows  16  in.  of  ore  said  to  run 
over  $500  per  ton. 

Goldfield— In  the  Silver  Pick  lease 
on  the  Red  Top  what  may  prove  to  be 
a  valuable  ore  shoot  has  been  cut  in 
the  hanging  wall  of  the  main  vein. 
The  ore  is  about  200  ft.  northwest  of 
the  Red  Top  shaft  and  between  the 
265  and  333  levels.  Eight  carloads  of 
ore  were  shipped  last  month  and  at 
present  the  face  of  the  stope  shows 
14  ft.  of  $56  ore  for  a  length  of  20  ft. 
Ely — Definite  news  as  to  when  the 
Nevada  Consolidated  Copper  Co.  will 
resume  active  operations  is  still  lack- 
ing, though  it  is  felt  that  with  im- 
proved markets  and  other  properties 
resuming  gradually  the  date  will  not 
be  long  delayed.  The  large  body  of 
higher  grade  copper  ore  developed  in 
the  Ruth  mine  of  the  company  is  an 
asset  which  should  be  an  important 
factor  in  the  plans  of  the  company  and 
may  mean  an  earlier  resumption  than 
originally  planned. 

Properties  under  development  in  the 
district  at  present  are  the  Ely  North- 
ern mine  of  the  Boston-Ely  company, 
the  Ely-Calumet,  and  the  Nevada 
United.  Outside  districts  are  prac- 
tically idle  on  account  of  the  severe 
weather. 

Pioche — The  Stella  Mines  Co.  will 
increase  shipments  of  silver  ore, 
sampling  of  the  fissure  vein  having 
demonstrated  that  a  portion  of  the 
fissure  on  the  Ronnow  claim,  when 
screened,  will  average  50  oz.  in  silver 
to  the  ton,  with  a  small  lead  content. 
Shipments  are  being  made  from  the 
Stella  and  Lyndon  mines,  the  hauling 
of  this  ore  to  the  Union  Pacific  Rail- 
road Switch  at  Comet  having  been  com- 
pleted. 

The  new  shaft  at  the  Bristol  Silver 
mine  is  nearing  completion.  It  is  being 
raised  from  the  100,  200,  and  500  ft. 
levels.  This  property  is  shipping  about 
fifty  tons  of  ore  daily,  recent  settle- 
ments assaying  40c.  in  gold,  23.2  oz. 
silver,  24.8  per  cent  lead,  2.2  per  cent 
copper,  6.3  per  cent  lime,  9.18  per  cent 
insoluble,  and  13.2  per  cent  iron.  Ore 
is  derived  principally  from  the  900 
level  stope. 

Leasers  working  above  water  level 
at  the  Prince  Consolidated  mine  have 
200  tons  of  ore  in  bin  awaiting  ship- 
ment. The  ore  is  now  being  hauled 
by  trucks  to  Pioche,  as  the  railroad  is 
not  being  operated.  Eastern  Interests 
have  purchased  for  a  substantial  cash 
consideration  the  Silver  Dale  and  Silver 
Peer  mines,  situated  in  the  Silverhorn 
district. 


Spokane  Letter 

Backward  Sprint;   Retards  Operations— 

Trail    To    Take    Silver-Zinc    Orei 

on  i  uBtom    Basil 

By  il.  w.  Power 

Spokane  Cold  weather  has  continued 
well  past  the  middle  of  March  in  the 
Pacific  Northwest,  and  early  prophecies 
of  a  late  spring  are  being  confirmed. 
This  backwardness  has  had  little  effect 
upon  the  scale  of  operations  of  such 
large  producers  as  maintained  output 
during  1921.  It  has,  however,  delayed 
resumption  of  operations  at  many  of 
the  remote  and  smaller  properties, 
where  development  is  the  chief  aim.  It 
has  hampered  some  of  the  smaller  en- 
terprises using  mills,  but  not  to  such 
an  extent  as  to  make  any  material 
difference  in  the  amount  of  ore  received 
at  Tacoma,  Trail,  and  Bunker  Hill 
smelters. 

Hopes  of  resumption  of  mining  and 
milling  operations  of  the  Day  family 
properties  in  the  Cceur  d'Alenes,  the 
Tamarack  &  Custer,  and  the  Hercules, 
and  a  possible  resumption  of  smelting 
operations  at  the  Northport  smelter, 
as  a  result,  have  been  abandoned  on 
account  of  the  death  on  Feb.  11,  of 
Eugene  R.  Day.  No  provision  is  made 
iii  the  will  of  the  deceased  for  his 
widow,  and,  as  a  result,  litigation  is 
considered  possible.  It  is  believed  that 
no  attempt  will  be  made  on  the  part 
of  the  surviving  members  of  the  part- 
nership to  conduct  mining  operations 
until  a  settlement  is  reached. 

The  outstanding  feature  of  the  situa- 
tion in  southeastern  British  Columbia 
is  announcement  on  part  of  the  Con- 
solidated Mining  &  Smelting  Co.,  of 
Canada,  that  the  company  is  not  only 
in  a  position  to  treat  custom  silver- 
lead  ores  again  on  what  is  practically 
a  cash  basis,  but  that  plans  perfected 
provide  for  handling  of  the  silver-zinc 
ores  at  the  Trail  plant  on  a  custom 
basis.  It  is  understood  that  the  neces- 
sary work  and  alterations  at  Tadanac, 
as  the  smelter  site  is  known,  are  now 
in  progress,  and  that  by  midsummer 
the  company  will  be  able  to  accept  and 
pay  for  ores  containing  an  excess  of 
zinc,  at  least  on  such  terms  as  to  make 
available  a  class  of  ore  that  is  fre- 
quently thrown  over  the  dump  in  the 
Slocan  and  Ainsworth  mining  divisions. 
These  sections  have  many  properties 
carrying  fairly  high  values  in  silver 
more  or  less  intimately  associated  with 
zinc,  which  accumulate  heavy  penalties 
under  latter-day  smelter  tariffs. 

Washington  has  had  little  that  can 
be  called  startling,  with  the  possible 
exception  of  encouraging  developments 
at  the  Chloride  Queen  property,  near 
Colville,  and  interest  in  the  Keller  dis- 
trict as  a  result  of  success  reported 
from  small-scale  operations  at  what  is 
known  as  the  Iron  Creek  mine.  In 
Spokane,  where  so  many  mining  men 
or  prospectors  go  to  raise  capital  or 
buy  supplies,  from  within  a  radius  of 
300  to  500  miles,  optimism  is  apparent, 
in  contrast  to  the  down-in-the-mouth 
attitude  of  a  few  months  ago. 
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sition  to  the  Denison  "Blue-Sky" 
bill,  now  before  Congress,  against  which 

mining     men     of     the     Northwest     are 
holding     it     to     interfere     with 
.:e  mine  promotion,  finds 
•  on    in    Spokane. 
In   new   developments,   the    Independ- 
m  the  third  level,  and   Rex 
consolidation  with   Red   Monarch   prop- 
erty, are  regarded  as   important   in   the 
t\sur  d'Alenes. 
Deep  snow  continues  to  retard  opera- 
central  and  southern  Idaho,  with 
the   indications    of   a   late   sprint:,   post- 
prospeeting   and   small   develop- 
ment operations.     Aside  from  that  the 
immediate      outlook     for      this      long- 
1   territory  is  good.     Important 
Sons   affecting  mining  property 
cntinue.      One    of    these    was    closed 
early  in  March,  when  the  Gold  Dredg- 
Power    Corporation    took    over 
5.860  acres  of  rich  placer  lands   in  the 
Boise     basin,     together     with     all     the 
equipment  of  the  Boston  &  Idaho  Gold 
Dredging  Co.,  including  a  power  plant 
on   the    Payette    River,    the    Centerville 
Mining    &    Milling    Co.'s    holdings    and 
equipment,     and     the     patented     gold- 
dredging     grounds     on     Grimes     Creek 
owned  by  W.  H.  Eastbrook.    The  trans- 
fer     involves      property      aggregating 
5750,000  in  value. 

\\  \  SUING  TON 

Newly   Organized  Company   May   Build 
Zinc-Oxide  Plant 

Metaline — The  Metaline  Minerals  Co. 
has  been  incorporated  under  Washing- 
ton laws  by  New  York  capital  for 
operation  and  development  of  the 
property  of  the  Metaline  Oriole  Co., 
upon  which  considerable  money  was 
expended  some  years  ago.  It  is  pro- 
posed to  expend  about  $100,000,  accord- 
ing to  official  information.  Among 
other  things,  it  is  planned  to  supersede 
steam  with  electric  power,  increase  the 
mill  capacity  to  200  tons  daily,  and 
install  a  zinc-oxide  plant. 

(hewelah — Much  disappointment  has 
been  manifested  by  local  m 
producers  at  word  from  Washington  to 
the  effect  that  the  magnestite  tariff  is 
likely  to  be  fixed  at  $7.50  on  crude  and 
$10  on  dead  burned.  An  effort  is  to 
be  made  to  have  the  rate  raised  to  $15 
in  the  Senate. 

It  is  said  that  work  at  the  Blue- 
Star  mine,  near  here,  is  to  be  re- 
sumed at  an  early  date.  Owners  of  the 
property  have  options  on  a  considerable 
acreage  of  adjoining  ground. 

Valley — Admiral  Mining  Co.  expects 
to  resume  development  on  its  property 
near  this  point  this  spring. 

I.  C.  C.  Permits  Rates  Based 
on  Declared  Value 

Railroads  have  been  authorized  by  the 
Interstate  Commerce  Commission  to 
establish  rates  on  ore  dependent  upon 
declared  value  by  the  shipper  from  El 
Paso,  Tex.,  to  Blende,  Minnequa,  and 
Pueblo,  Col.,  and  on  zinc  ore  from 
Brownsville,  Eagle  Pass,  and  Laredo, 
Tex.,  to  the  same  points. 


MONTANA 

Anaconda      Starts      \c\ers»eat — 8,500 

Men  Employed  at  Hutli- — Tuolumne 

Copper  Elects  Board 

By  A.  B.  Keith 

Butte — The  Anaconda  Copper  Mining 
Co.  has  put  the  Neversweat  mine,  one  of 
its  larger  copper  producers,  in  opera- 
tion, affording  employment  for  400  men. 
As  soon  as  the  company  can  secure  ex- 
ced  men  work  will  be  resumed  at 
all  of  its  large  mines  at  Butte. 

The  company  is  turning  out  market- 
able metal  at  its  Great  Falls  refinery, 
which,  however,  is  going  to  the  rod  and 
wire  plant  in  large  part. 

The  labor  situation  generally 
throughout  the  Northwest  is  improving 
rapidly,  and  a  resumption  of  independ- 
ent mining  operations  is  noted,  the 
effect  of  which  is  already  beginning  to 
be  apparent  in  waning  numbers  of  the 
army  of  unemployed  that  headed  to- 
ward Butte  upon  word  going  forth  that 
/the  mines  would  resume.  The  Coeur 
d'Alene  district  has  no  surplus  of 
miners,  whether  experienced  or  other- 
wise, and  in  the  spring  months  the 
usual  quota  of  miners  go  into  the 
"hills,"  prospecting  for  themselves. 
However,  the  old-time  miner  is  coming 
back,  and  though  a  general  resumption 
is  yet  some  distance  in  the  future,  oper- 
ations are  progressing  steadily  in  that 
direction. 

Survey  of  the  mining  properties  in 
the  Butte  district  shows  an  employment 
roll  of  8,585  men,  Anaconda  leading 
with  6,000,  Butte  &  Superior  second 
with  900,  and  the  W.  A.  Clark  proper- 
ties third  with  600.  The  East  Butte  is 
employing  400.  Owing  to  the  fact  that 
custom  smelting  has  n»t  yet  been  re- 
sumed by  the  Anaconda  company,  a 
number  of  the  mines  of  this  district 
have  not  resumed  production,  and  either 
are  closed  entirely  or  are  doing  develop- 
ment work  only.  In  this  group  are 
found  the  Davis-Daly,  the  North  Butte, 
and  the  Tuolumne,  besides  a  consider- 
able number  of  leasers.  The  Davis- 
Daly  is  employing  150  men  on  develop- 
ment work,  principally  at  the  Hibernia 
property.  These  labor  statistics  give 
the  Butte  district  a  rating  of  about  60 
per  cent  of  normal. 

The  Tuolumne  Copper  Mining  Co.  at 
its  annual  meeting  of  stockholders  at 
Phoenix,  Ariz.,  elected  the  following  di- 
William  P.  Jahn,  of  Milwaukee; 
T  E.  Murray,  of  St.  Paul;  and  Paul  A. 
i  ank  K.  Wilson,  Daniel  Coleman, 
John  J.  Harrington  and  Arthur  Perham, 
all  of  Butte. 

Great  Falls — Announcement  has  been 
made  of  the  purchase  by  the  American 
Zinc,  Lead  &  Smelting  Co.  of  a  control- 
ling interest  in  the  Silver  Dike  mine, 
in  the  Neihart  district,  for  $145,000. 
American  Zinc  has  had  an  option  on  this 
property  for  about  a  year  and  has  had 
thirty  men  developing  the  mine  for  the 
greater  part  of  the  time.  The  Silver 
Dike  is  a  low-grade  property,  with  the 
development  work  thus  far  indicating 
about  500,000  tons  of  silver-lead-zinc 
values  running  from  $10  to  $13  in  value. 


UTAH 

Ophir  Hill  Mine  Resumes  Work — Tintic 

Standard  Shipping  to  International 

Smelter 

From  Our  8pectal  Correspondent 

Park  City — Shipments  for  the  week 
ended  March  18  amounted  to  2,697  tons. 
Shippers  were:  Judge  companies,  1,564; 
Silver  King  Coalition,  606;  Ontario,  527. 

Ophir — The  Ophir  Hill  mine  resumed 
work  about  the  middle  of  March,  ship- 
ping to  the  International  smelter  at 
Tooele.  During  the  time  of  the  shut- 
down the  mill  was  overhauled  and  new 
machinery  installed. 

Alta — The  Columbus-Rexall  has  just 
declared  a  dividend  of  3c.  a  share, 
amounting  to  $17,587.  The  Alta  Tun- 
nel &  Transportation  Co.  has  made 
twenty  shipments  from  the  new  ore- 
body.  At  the  Michigan-Utah  construc- 
tion of  a  new  aerial  tram  is  under  way. 

Eureka — Ore  shipments  from  the  Tin- 
tic  district  for  the  week  ended  March 
18  amounted  to  144  cars,  as  compared 
with  141  the  week  preceding.  Shippers 
were:  Tintic  Standard,  43  cars;  Chief 
Consolidated,  39;  Colorado,  17;  Eagle  & 
Blue  Bell,  18;  Victoria,  7;  Iron  Blossom, 
5;  Swansea,  6;  Grand  Central,  5;  Gem- 
ini, 3;  Centennial-Eureka,  3;  Bullion- 
Beck,  1;  Sunbeam,  1;  Mammoth,  1. 
Tintic  Standard  shipments  are  being 
made    to    the    International    at    Tooele. 

COLORADO 

Operations  in  Ouray  District — Mountain 
Top  Mill  Enlarged 

Ouray — The  Mountain  Top  Mining 
Co.  has  completed  the  enlarging  of  its 
mill  at  its  underground  plant  and  is 
now  treating  about  50  tons  daily,  with 
a  corresponding  increase  in  returns 
from   ore   sales. 

The  Atlas  M.  &  M.  Co.  has  purchased 
a  new  Hardinge  ball  mill  of  large 
diameter.  This  is  the  first  step  taken 
by  the  company  to  improve  its  mill, 
the  Hardinge  being  designed  to  replace 
the  stamps.  The  company  is  handling 
a  good  tonnage  of  much  better  ore 
than  formerly,  mine  development  hav- 
ing opened  some  reserves  of  good  ore. 

A  long  crosscut  is  being  driven  on 
contract  by  the  Lucky  Twenty  Mining 
Co.  to  cut  the  Guadaloupe  vein.  This 
is  expected  to  develop  into  a  good  mine 
by  next  year.  Lessees  Jackson  and 
Stone  continue  mining  good  ore  in  the 
old  workings  of  the  upper  levels,  but 
are  unable  to  ship  because  of  snow. 

The  Ouray  Leasing  Co.  and  the  Imo- 
gene  Leasing  Co.  have  been  steadily 
drifting  ahead  on  both  tunnel  levels 
of  the  Barstow  and  have  both  passed 
through  some  good  ground.  Recent 
assays  by  the  former  indicate  that  it 
is  probably  on  the  edge  of  another 
of  the  well-known  Barstow  ore  shoots, 
the  quartz  streak  giving  assays  as  high 
as  $32  per  ton.  Both  leases  have  opened 
up  a  considerable  stretch  of  good  quartz 
and  sulphide,  which  is  expected  to  de- 
velop an  orebody  later,  when  raising 
and  further  exploration  work  has  been 
completed. 
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hipeta  M.  M.  &  R.  Co.  has  been 
^rifting  with  air  drills  on  the  H.  A.  C. 
in  the  Amphitheatre  without  developing 
and  orebody.  The  vein  has  been  large 
and  strong,  with  much  quartz,  but  only 
occasional  mineralization.  The  objec- 
tive being  still  some  distance  ahead, 
it  is  not  expected  that  much  ore  will 
be   developed  for  several  months. 

Wilfley  and  Ingersoll  have  begun 
work  on  the  Pony  Express,  with  several 
partners.  A  raise  is  being  driven  from 
the  lower  tunnel  to  connect  with  the 
upper  workings,  and  shipping  ore  is 
being  mined  from  the  old  stopes.  This 
operation,  and  leasing  by  Nick  Hutter 
&  Co.  on  the  Newsboy  and  by  Martin 
Borlatti  on  the  Bachelor,  constitute  the 
only  work  in  the  silver  mines  of  the 
north  end  of  the  country.  All  find  it 
difficult  to  keep  going  under  present 
high  rates,  but  slightly  lower  smelting 
rates,  with  an  already  lower  freight 
rate  to  Durango,  have  been  promised 
and  these  have  stimulated  prospecting 
and  leasing  to  a  small  degree. 

Georgetown — J.  P.  Ruth  &  Co.,  of 
Denver,  has  begun  the  construction  of 
a  fifty-ton  flotation  mill  on  Democrat 
Mountain,  to  treat  the  dump  material 
from  the  Sunburst  mine  and  to  do  cus- 
tom work  for  adjacent  mines.  In  cross- 
cutting  from  the  bottom  of  a  shaft  re- 
cently sunk  by  the  Gilpin  Development 
Co.,  a  promising  body  of  ore  was  dis- 
covered. A  drift  is  being  run  to  ascer- 
tain the  extent  of  the  deposit.  Leasers 
on  the  Sunburst  are  getting  out  a  good 
grade  of  smelting  ore.  It  is  stated  that 
the  Georgetown  Tunnel  Co.  will  soon  re- 
sume operations. 

Rico — As  fast  as  the  condition  of  the 
roads  will  permit,  machinery  for  the 
new  cyanide  mill  for  the  Emma  mine, 
at  Dunton,  is  being  taken  in.  During 
the  winter  a  large  tonnage  of  mill  ore 
has  been  blocked  out  or  broken,  and  it 
is  expected  that  the  new  mill  will  start 
operations  in  about  sixty  days.  The 
Mount  Pleasant  Mining  Co.,  operating 
the  Smuggler  at  Dunton,  encouraged  by 
the  showing  on  the  second  level,  is  in- 
creasing  its   force    at  the   mine. 

NEW    MEXICO 

Mine  Taxation  Discussed  at  Silver 
City  and  Santa  Fe 

Lordsburg — J.  R.  Finlay,  who  has 
been  making  a  valuation  of  the  mines 
of  New  Mexico  for  the  State  Tax  Com- 
mission, has  completed  his  work.  His 
report  has  been  published  and  is  ready 
for  distribution.  A  meeting  of  mining 
interests  was  held  on  March  20,  at 
Silver  City,  N.  M.,  in  an  effort  to  get 
together  on  some  plan  of  taxation  as 
between  the  present  net  output  tax 
on  mines  and  the  Finlay  report  on 
mine  valuations.  This  was  followed  by 
a  meeting  in  Santa  Fe  on  March  22, 
when  the  matter  was  discussed  before 
the  State  Tax  Commission. 

Santa  Rita — No  effort  is  being  made 
to  resume  mining  operations  at  the 
Chino  Copper  Co.'s  property.  Machine 
repairs  and  necessary  upkeep  work  only 
is  being  done. 


ARIZONA 

Magma    Stockholders    Batifj    Proposal 

I'n   Issue    Bonds — Luck]    Tiger 

Directors   Re-elected 

By  Jambs  H.  Mco.intock 

Phoenix — The  most  interesting  fea- 
ture of  the  week's  news  is  the  announce- 
ment that  Magma  stockholders  have 
ratified  the  proposal  of  the  directors 
to  issue  $4,000,000  in  bonds,  the  pro- 
ceeds to  be  used  in  providing  a  new 
smelter  and  in  increasing  its  milling 
capacity  and  broadening  the  gage  of 
its  thirty-mile  railroad.  The  mine,  at 
Superior,  is  at  its  best  at  1,400  ft. 
depth,  and  is  said  to  have  been  pros- 
pected to  3,500  ft.  by  drilling. 

At  Globe  a  stack  of  the  Old  Dominion 
smelter  is  to  be  started  soon.  Ray 
has  been  visited  by  a  party  headed  by 
C.  S.  Cates,  but  no  announcement  has 
been  made  concerning  early  operation. 

In  the  south,  the  Copper  Queen, 
Calumet  &  Arizona,  and  New  Cornelia 
are  producing  on  a  limited  scale,  as 
are  the  two  principle  properties  at 
Miami.  At  Jerome,  United  Verde  is 
making  important  improvements  and 
the  United  Verde  Extension  is  produc- 
ing to  a  moderate  extent.  A  number 
of  gold  and  silver  mines  are  opening 
in  the  Bradshaw  Mountain  districts, 
south  of  Prescott,  in  the  hope  of  the 
early  opening  of  the  Humboldt  smelter. 
Real  activity  is  general  in  the  gold- 
mining  districts  of  Mohave  County,  with 
much  diamond  drilling  planned  at  Oat- 
man  and  Katherine. 

Renewal  of  production  in  the  copper 
mines  of  Arizona  is  to  be  on  an  eco- 
nomical scale,  to  overcome  the  handicap 
of  high  freights  and  increased  mate- 
rial and  labol  costs. 

In  Tucson  a  meeting  of  mine  pur- 
chasing agents  was  held  recently,  and 
a  new  policy  of  using  Arizona  products 
wherever  possible  was  announced. 
Heretofore  little  save  lumber  has  been 
bought  by  the  mines  within  the  state. 

No  change  was  made  in  the  directors 
of  the  Lucky  Tiger-Combination  Gold 
Mining  Co.  at  the  annual  meeting,  held 
ir.  Douglas.  A  number  of  stockholders 
from  Kansas  City  were  present  and 
later  inspected  the  company's  property, 
south  of  Douglas. 

Kelvin — The  entire  surface  equip- 
ment of  the  Kelvin  Sultana  Copper  Co., 
at  Kelvin,  has  been  sold  to  George  U. 
Young,  of  Phoenix.  The  property  is 
being  dismantled,  and  the  equipment  is 
to  be  moved  to  the  mines  operated  by 
Mr.  Young  at  Goldfield,  nineteen  miles 
from  Mesa,  Ariz.  The  equipment  in- 
cludes a  complete  steam-electric  plant 
for  operating  the  mine  and  mill  equip- 
ment. 

Hayden — The  Continental  Commis- 
sion Co.,  operating  the  old  79  mine, 
near  Hayden  Junction,  has  resumed 
shipments  to  El  Paso  smelter.  A  small 
pilot  mill  is  to  be  built.  The  company 
has  developed  a  large  tonnage  of  mill- 
ing ore  during  the  last  three  years, 
in  addition  to  the  higher  grade  ores 
that  have  been  shipped. 


JOPLIN-MJ  Wll    DISTRICT 

Missouri-Kansaa-Oklahoma 

Value  of  Ottawa   Count;    Indian   Lands 

To  l!"  Determined  Before  Ceasing 

I'.l    I'.    R.    COLDREN 
Joplin — It  has  developed   that  an   at- 
tempt will  be  made  by  the  Department 

of  the  Interior  to  estimate  the  value 
of  Indian  lands  in  Ottawa  County, 
Okla.,  before  they  are  leased  for  zinc- 
and  lead-mining  purposes  this  year. 
The  Department  has  sent  .1.  K.Dawson, 
Indian  supervisor,  T.  B.  Roberts,  an 
inspector,  and  Mr.  Van  Siclen,  mining 
engineer  with  the  Bureau  of  Mines, 
who  have  arrived  at  Miami,  and  through 

0.  K.  Chandler,  local  Indian  agent,  are 
preparing  to  get  data  on  the  different 
properties. 

A  questionnaire  has  been  sent  to  the 
mining  companies  by  Mr.  Chandler,  in 
which  he  asks  that  the  operators  submit 
maps  outlining  the  concentrate  ton- 
nage remaining  in  the  property,  logs 
of  drill  holes,  average  assay  records, 
an  estimate  of  the  ore  reserve  on  Jan. 

1,  the  average  selling  prices  in  1920 
and  1921,  the  average  selling  price 
for  ten  years  prior  to  the  war,  the  cost 
of  the  plant,  lease  and  development  up 
to  Jan.  1,  1922,  and  numerous  other 
questions.       # 

The  questionnaire  was  sent  out  under 
date  of  March  20,  and  since  then  an- 
other letter  has  been  sent  out  by  Mr. 
Chandler,  asking  that  the  answers  be 
made  as  rapidly  as  possible,  and  a 
thirty-day  period  has  been  suggested 
as  the  probable  limit  for  the  filing  of 
the  questionnaire. 

There  is  a  general  impression  among 
operators  that  the  Interior  Depart- 
ment is  going  to  treat  them  fairly, 
but  there  is  also  a  feeling  just  now 
that  in  all  probability  a  higher  royalty 
will  be  asked  for  the  richer  mines,  and 
it  was  not  previously  believed  that  this 
would  be  done.  However,  there  is  no 
objection  to  this  on  the  part  of  the 
operators,  provided  too  high  a  royalty 
is  not  asked. 

The  Eldorado  Development  Co.  has 
been  organized  at  Eldorado  Springs, 
Mo.,  to  develop  a  zinc  and  lead  tract 
in  the  Waco,  Mo.,  camp.  A  number 
of  test  holes  already  have  been  put 
down  on  the  tract,  and  it  is  planned  to 
erect  a  concentrator  at  once.  The  lease 
consists  of  forty  acres  and  adjoins  that 
of  the  Tulsa-Pittsburgh  Co.,  situated  on 
the  west. 

ILLINOIS 

Strikers  at  Fluorspar  Mines  Wound 
Workman 

Elizabethtown —  The  strike  at  the 
fluorspar  mines  in  the  Elizabethtown 
district,  Illinois,  is  still  in  progress. 
On  March  22,  following  a  meeting  held 
by  a  small  number  of  union  men  at 
Rosiclare,  an  employee  of  the  Hillside 
Fluorspar  Mines  was  shot  by  one  of  the 
strikers  and  wounded.  The  offender 
was  arrested.  The  continuance  of  the 
strike  is  said  to  be  arousing  public  feel- 
ing against  it. 
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\llt  BIGAN 

Gogebic  Range 

Orders  To  Increase  Output  in    \nril 

Hoped  For 
[roBWOOd — Mining  operations  are  con- 
tinuing   on    the    same   scale   as    during 
the   last   few    months,   but    it    is    hoped 
that   when   the  shipping   season   opens, 
I,  the  mines  will  receive  orders 
to  increase  production.     This  range  did 
cperience  as  drastic  curtailment 
H   some  of  the  others,  but   it   has  not 
enjoyed  as  great  a  revival  this  spring. 
A  small  amount  of  ore  is  being  shipped 
by  rail  to  the  furnaces  at  Mayville,  Wis. 

Marquette  and  Menominee  Ranges 
Oliver    Iron     Mining    Co.'s     Plans    Un- 
changed— Chapin    Mine   Being   Put 
in  Good  Condition 

By  W.  H.  Newett 

Ishpeming — John  H.  McLean  and 
Pentacost  Mitchell,  officers  of  the  Oliver 
Iron  Mining  Co.,  the  iron  mining  sub- 
sidiary of  the  U.  S.  Steel  Corporation, 
have  just  concluded  a  visit  to  the  com- 
pany's mines  in  Michigan.  No  changes  in 
the  mining  forces  have  been  ordered,  nor 
have  any  instructions  been  issued  for 
an  increase  in  the  number  of  days  of 
operation.  The  needs  o£  any  furnaces 
that  may  start  soon  can  be  supplied 
from  ore  stocks  now  at  lower  Lake 
ports. 

Negaunee — The  Mary  Charlotte  mine 
has  received  orders  for  a  cargo  of  ore 
which  will  be  taken  from  ore  now  in 
stock.  It  will  be  shipped  by  rail,  and 
as  the  ore  is  frozen,  the  shipment  will 
be  attended  with  some  difficulty  and 
extra  expense.  The  need  of  the  ore  is 
said  to  be  due  to  calls  by  the  bankers 
for  interest  charges. 

Iron  Mountain — About  two  weeks 
more  will  be  required  to  place  the 
Chapin  mine,  where  work  was  recently 
resumed,  in  condition  for  active  produc- 
tion. Work  thus  far  has  been  devoted 
largely  to  repairs.  The  timbering  is  in 
bad  condition.  Practically  every  man 
formerly  employed  has  been  given  a 
place,  and  there  are  now  550  on  the 
payroll,  these  working  two  shifts. 

The  McKinney  Steel  Co.  has  installed 
a  complete  set  of  rotary  car  dumpers 
operated  by  compressed  air  at  its 
Odgers  mine,  the  work  being  done  by 
the  Chicago  Car  Dumping  Equipment 
Co.  Two  of  the  dumpers  are  located  on 
surface  to  handle  rock  from  the  mine, 
and  a  third  is  placed  underground  to 
handle  the  ore.  Automatic  loading 
equipment  is  installed. 

Iron  River — Work  is  to  be  resumed 
at  once,  it  is  announced,  at  the  Hia- 
watha and  Rogers  mine,  by  the  Munro 
Iron  Mining  Co.  About  200  men  will  be 
employed,  working  one  shift.  The 
Rogers  is  in  Bates  Township,  and  the 
Hiawatha  in  Stambaugh  Township. 
The  Chicagoan,  the  remaining  mine  of 
the  company  on  this  range,  will  remain 
idle  until  further  notice. 

The  Tobin  mine,  of  the  McKinney 
Steel  Co.,  will  likewise  resume  soon  on 
one  shift. 


MINNESOTA 

Mesabi  Range 

Stripping  Work  To  Be  Resumed  at 
Boeing  Mine 

Hibbing — The  pumps  of  the  Philbin 
mine,  operated  by  the  Oliver  Iron  Min- 
ing Co.,  are  being  pulled,  and  indica- 
tions are  that  the  mine  will  continue 
down  for  some  time.  The  mine  shut 
down  last  fall,  and  since  then  it  has 
been  unwatered. 

Stripping  at  the  Boeing  mine,  a 
property  of  the  Mesaba  Cliffs  Iron  Min- 
ing Co.,  is  to  be  resumed  by  the  Win- 
ston-Dear Co.  in  the  near  future.  The 
work  was  suspended  during  the  winter 
months,  but  it  is  expected  that  the  two 
shovels  will  operate  to  capacity  this 
season,  which  will  practically  complete 
the  work» 

Cuyuna  Range 

Armour    Mine,    Last    Producer,    Shuts 

Down  —  Stockpiles    Involved    in 

Proposed  Merger  Estimated 

Crosby — The  Inland  Steel  Co.  has 
closed  down  its  Armour  No.  2  mine  for 
an  indefinite  period,  letting  out  about 
^00  men.  The  Armour  mine  has  been 
the  only  property  operating  to  capacity 
on  the  Cuyuna  Range  for  some  months, 
and  its  shutdown  leaves  the  range 
without  ore  production.  Approxi- 
mately 140,000  tons  of  iron  and  man- 
ganiferous  ore  is  stockpiled  at  the  mine, 
which  material  the  operators  expect  to 
start  moving  to  the  docks  early  next 
month.  It  is  anticipated  that  with  the 
opening  of  navigation,  mining  will  be 
resumed  at  the  Armour  No.  2. 

The  stockpile  committee  of  those  in- 
terested in  the  independent  steel  and 
iron  ore  merger,  comprised  of  engineers 
representing  the  Pickands  Mather  Co., 
the  Inland  Steel  Co.,  the  Youngstown 
Sheet  &  Tube  Co.,  and  Rogers-Brown 
Ore  Co.,  have  recently  completed  esti- 
mates of  the  Kennedy,  Meacham  and 
Armour  mines  stockpiles,  which  will 
be  involved  in  the  proposed  merger.  It 
is  understood  that  the  final  report  of 
engineers  upon  the  iron-ore  properties 
and  steel  plants  of  the  negotiating 
companies  has  been  placed  in  the  hands 
of  the  directing  officials,  and  that  final 
decision  upon  the  combine  of  the 
Youngstown  Sheet  &  Tube  Co.  with 
the  Inland  Steel  Co.  and  Rogers-Brown 
Ore  Co.  may  be  expected  soon. 

Trommald — The  Marquette  Ore  Co. 
is  sinking  a  new  drainage  shaft  to 
facilitate  open-pit  operation  at  its 
Maroco  mine.  A  crosscut  will  be  driven 
from  the  bottom  of  this  shaft  at  depth 
of  100  ft.  under  the  pit  area. 

Cuyuna — Diamond  drilling  is  being 
carried  on  by  the  Biwanago  Mining  Co. 
at  the  Kennedy  mine,  for  the  purpose  of 
outlining  the  limits  of  the  new  ore 
reserve  discovered  at  the  property  last 
year  by  the  Rogers-Brown  Ore  Co. 

Ironton — Though  ore  production  re- 
mains at  a  standstill  in  the  district, 
several  of  the  operators  of  open-pit 
mines  have  begun  active  plans  for 
stripping  campaigns   in  anticipation  of 


a  livelier  market  after  the  opening  of 
navigation.  The  Mahnomen  mine  will 
start  a  pit  crew  early  in  April,  as  will 
also  the  Hillcrest  Mining  Co.,  the  latter 
on  stripping  work  with  steam  shovel. 
At  the  Sagamore  mine  (John  A.  Savage 
&  Co.)  at  Riverton,  hydraulic  stripping 
has  been  resumed  and  plans  are  being- 
made  for  adding  a  drag-line  unit  to 
the  stripping  at  an  early  date.  The 
Maroco  mine,  at  Trommald,  operated 
by  the  Marquette  Oi-e  Co.,  has  taken 
on  a  crew  of  forty  men  after  two 
months  of  idleness,  and  stripping  with 
steam  shovels  has  been  resumed. 

The  Clement  K.  Quinn  Co.  is  in- 
stalling a  new  1,200-gal.  Layne  & 
Bowler  deep-well  pump  in  its  drainage 
shaft. 

ALABAMA 

Tennessee  Company  Starts  New  Stack 
at  Bessemer — Muscoda  and  Raimund 
Mine     Add     Men — Graphite     Situ- 
ation Better 

By  George  Huntington  Clark 

Birmingham — The  latest  increase  to 
Alabama  iron  making  is  due  to  the 
blowing  in  during  the  past  week  of  No. 
2  stack  of  the  Tennessee  company  at 
Bessemer,  now  running  on  increased 
basic  iron  production  required  for  the 
Ensley  steel  plant.  In  all,  this  makes 
seven  blast  furnaces  which  that  com- 
pany now  has  in  operation,  three  hav- 
ing been  blown  in  during  the  last  four 
weeks.  As  a  result  of  the  resumption 
at  No.  2,  the  Muscoda  iron  mine  is  re- 
ported to  be  getting  ready  to  put  on  a 
night  shift  giving  employment  for  200 
more  men.  It  is  also  stated  that  an- 
other slope  of  the  Raimund  ore  mine 
will  start  operation  before  the  close  of 
the  month. 

The  Tennessee  company  will  also  be 
in  position  to  bring  in  Ensley  No.  1 
furnace  within  thirty  days,  if  desirable 
or  required.  This  furnace,  recently  re- 
built and  greatly  enlarged,  has  now  a 
larger  capacity  than  any  other  stack 
in  the  district. 

It  is  understood  that  No.  2  Bessemer 
may  soon  be  put  back  on  making  ferro- 
manganese  from  Brazilian  ore. 

If  occasion  should  demand  it  by  rea- 
son of  the  threatened  coal  strike  next 
month,  Alabama  coal  will  probably  be 
available  to  an  extent  in  excess  of  300,- 
000  tons  a  week,  as  the  amount  of  union 
labor  now  employed  is  practically  neg- 
ligible, and  production  is  approaching 
normal. 

Conditions  in  the  graphite  field  ap- 
pear much  more  encouraging.  Two  of 
the  plants  of  the  Dixie  Consolidated 
Graphite  Co.  have  already  resumed  op- 
eration, and  if  market  conditions  war- 
rant other  plants  may  also  be  again 
started. 

Active  quarrying  is  in  progress  at 
the  three  plants  of  the  Alabama, 
Madras,  and  Moretti-Harrah  marble 
companies  near  Sylacauga.  Statuary 
marble,  said  to  compare  well  with  the 
finest  Carrara  in  texture,  color,  and  in 
tooling  quality,  has  long  been  to  some 
extent  recovered  in  these  quarries  and 
used  for  interior  finish. 
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Daily  Prices  of  Metals 

Copper,  N.  Y., 
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•These  prices  correspond  to  the  following  quotations  for  copper  delivered :  March 
23d,  24th,  and  25th,   12.75  @  12.S75C.  ;  27th,  and  2Sth.   12.75c.  :   29th,   12.65  <g)  12.75c. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York  cash,  except  where  St.  Louis 
is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered,"  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  is  quoted  on  the 
basis  of  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin.  Quotations  for  lead 
reflect  prices  obtained  for  common  lead,  and  do  not  include  grades  on  which  a  premium 
is  asked. 
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The  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange, 
prices  in  pounds  sterling  per  ton  of  2.240  lb. 


Silver  and  Sterling  Exchange 
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New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  in  cents  per 
troy  ounce  of  bar  silver,  999  fine.  London  quotations  are  in  pence  per  troy  ounce  of 
sterling  silver.  925  fine.  Sterling  quotations  represent  the  demand  market  in  the  forenoon. 
Cable?  command  three-eighths  of  a  cent  premium. 


Metal  Markets 

The  lead  and  tin  markets  have  been 
more  active  than  usual  during  the  last 
week,  and  prices  for  the  more  common 
metal  are  somewhat  stronger.  Copper 
and  zinc  have  been  in  small  demand,  and 
prices  have  sagged  off  somewhat, 
though  zinc  is,  in  general,  strongly  held. 
The  coal  strike  which  has  been  called 
for  April  1  does  not  seem  to  be  worry- 
ing any  one  perceptibly.  Most  manu- 
facturers are  well  supplied  and  feel  that 
should  the  strike  be  prolonged  there 
will  be  no  difficulty  in  securing  fuel 
from  non-union  mines  or  from  foreign 
sources. 

Transatlantic  freight  rates  are  sub- 
stantially unchanged   from   the  figures 


published  in  the  Feb.  11  issue,  but  trans- 
pacific rates  are  reported  higher,  at  $8 
per  long  ton  to  Hongkong  and  Kobe. 

Copper 

Little  business  was  done  on  Thurs- 
day, Friday  and  Saturday.  On  inquiries 
cf  any  size  12i@13c,  delivered,  was  the 
general  quotation,  though  some  small 
orders  for  prompt  delivery  were  placed 
at  as  low  as  12.75c.  On  Monday,  how- 
ever, a  marked  tendency  to  establish 
the  12.75c.  level  was  noted,  and  today 
practically  all  producers  were  willing  to 
sell  at  the  price  quoted.  In  some  in- 
stances it  would  no  doubt  be  possible 
to  place  orders  for  delivery  as  late  as 
June  on  this  basis.     Domestic  business 


improved  somewhat  with  the  lower 
prices,  but  outside  of  one  order  for  750 
tons  and  another  for  1,000  tons,  the 
buying  is  of  small  individual  volume, 
largely  confined  to  the  outside  market. 

With  the  expected  early  resumption 
of  the  porphyries  and  the  weakness  in 
London,  conditions  in  the  market  are 
not  strong,  but  producers  are  hopeful. 

The  demand  from  brass  makers  shows 
signs  of  improving,  though  the  win- 
business  continues  to  be  the  chief  reli- 
ance of  the  producers.  Export  business 
has  been  of  satisfactory  volume,  both 
through  the  Copper  Export  Association 
and  independent  channels.  The  copper 
sold  by  the  association  has  netted  pro- 
ducers about  12.75c,  or  slightly  more, 
but  some  of  the  other  sales  for  export 
have  had  to  be  made  on  a  lower  basis. 

Lead 

The  official  contract  price  of  the 
American  Smelting  &  Refining  Co.  con- 
tinues at  4.70c.  New  York,  and  for  de- 
silverized, 4.50c.  St.  Louis.  Federal 
lead  has  commanded  4.45c.  in  the  St. 
Louis  market  all  week. 

Lead  continues  strong.  Little  is  now 
obtainable  at  4.70c,  the  price  which  has 
ruled  in  New  York  for  several  months, 
and  some  producers  are  so  indifferent 
about  selling  that  they  are  quoting 
4.80c.  today,  though  we  have  no  reports 
of  actual  sales  higher  than  4.775c. 
Mexican  lead  continues  to  go  abroad, 
for  the  comparative  markets  here  and . 
in  Europe  do  not  indicate  any  profit 
in  paying  the  duty  and  selling  it  to 
United  States  consumers. 

Demand  has  been  good  in  the  Middle 
West,  and  inquiries  have  been  well  dis- 
tributed. The  rubber  business  seems  to 
be  quiet,  but  most  other  consumers  of 
lead  seem  to  be  doing  well.  One  pro- 
ducer who  accumulated  fairly  large 
stocks  some  time  ago  has  sold  for  4.425c. 
all  week,  but  most  interests  are  asking 
4.45c.  and  slightly  above.  Today  a  good 
order  was  placed  at  4.50c.  Practically 
all  business  has  been  for  April  delivery, 
producers  in  general  not  caring  to  go 
beyond  this. 

Zinc 

The  market  has  become  slightly 
weaker.  Prices  have  dropped,  but  with- 
out inducing  purchases,  business  being 
lighter  than  last  week.  Several  pro- 
ducers are  out  of  the  market  at  the 
present  level  of  4.625c,  and  one  has 
bought  a  fair-sized  tonnage  at  that  at- 
tractive price.  A  small-sized  sale  was 
made  on  Monday  for  shipment  to 
Europe  to  net  about  the  same  as  domes- 
tic quotations.  High-grade  metal  con- 
tinues to  be  in  satisfactory  demand  at 
unchanged  prices  on  the  basis  of  6c. 
with  freight  allowed.  No  interest  is 
manifested    in   forward    deliveries. 
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Tin 
The   tin   market   has   been   active   all 
week,  and   exceptionally   so  yes 

Consumer       demand       was       especially 
I,   and    some   orders   were    placed 

very  over  the  remainder  of  the 
slightly  advanced  prices.  Man- 
ufacturers of  tin  plate  did  not  share 
in  much  of  the  business,  but  most  of 
the  other  regular  consumers  of  tin  took 
a  dip  in  the  market.  Among  them,  foil 
and  mixed-metal  manufacturers  were 
.  ,\rly  noted.     Not  a  great  deal  of 

ytic  tin  is  available,  but  it  is 
in  general  selling  on  an  equivalent  basis 

>est  grades  of  Straits  tin.  Tin 
for  delivery  three  months  in  the  future 
was  quoted  all  week  at  the  same  prices 
as   were  asked  for  spot. 

Arrivals  of  tin.  in  long  tons:    March 
18th,  Liverpool,  15;  23d,  Rotterdam,  75; 
London.  250;  24th,  Liverpool,  25 
Batavia,  75;  Straits,  700;  27th,  London, 
50;    28th,    Straits,   525;   London,  310. 

Gold 
Gold  in  London:  March  23d,  94s.  8d.; 
24th,    94s.    10d.;    27th,    95s.    3d.;    28th, 
.'th,  95s.   3d. 

Foreign  Exchange 

The  foreign  exchanges  have  fluctu- 
ated in  comparatively  narrow  limits 
•during  the  week.  On  Tuesday,  March 
28,  francs  were  9.0375c;  lire,  5.0775c; 
marks,  0.30375c;  and  Canadian  dollars. 
German  marks  touched  a  new- 
low  owing  to  reparation  difficulties. 

Silver 

Silver  prices  have  improved  in  both 
London  and  New  York,  and  the  under- 
tone is  firmer.  The  feature  of  the 
market  recently  has  been  the  demand 
for  San  Francisco  delivery  for  China 
account,  business  having  been  done  in 
the  early  part  of  the  week  at  levels  well 
above  New  York  and  the  London  parity. 
The  market  closes  steady,  with  the 
future  dependent  upon  China  rates  and 
sterling   exchange. 

Mexican  Dollars — March  23d,  49§; 
24th,   493;    25th,   491;   2  ■   ;    28th, 

493;  29th,  501. 

Other  Metals 


Aluminum — 20c.  per  lb.  for  99  per 
cent  grade;  19c.  for  98@99  per  cent; 
18c.  for  94(5/98  per  cent.  Outside  mar- 
ket nominal  at  17@18c.  for  98@99  per 
cent  virgin  grades. 

Antimony  —  Chinese  and  Japanese 
brands,  41@41c;  market  dull.  W.C.C. 
brand,  5@5}c.  per  lb.  Cookson's  "C" 
grade,  spot,  9c  Chinese  needle  anti- 
mony, lump,  nominal  at  4c  per  lb. 
Standard  powdered  needle  antimony 
(200  mesh),  nominal  at  5.25c.   per  lb. 

White  antimony  oxide,  Chinese, 
guaranteed  99  per  cent  SbiOi,  whole- 
sale lots,  6i@7c 

Arsenic — 7c.  per  lb. 

Bismuth— $2<a$2.10   per   lb. 

Cadmium — $1@$1.10  per  lb.,  in  1,000- 
lb.  lots.  Smaller  quantities,  $1.10® 
$1.25  per  lb. 


Iridium— Nominal,  $160@$170  per  OZ. 

Nickel — Standard  market,  ingot  and 
shot,  lie;  electrolytic,  44c  Small  ton- 
nages, spot,  nominal  at  32c. 

Palladium— Nominal,  $55@$60. 

Platinum— $85@$90  per  oz. 

Quicksilver — $50  per  75-lb.  flask.  San 
Francisco  wires  $49.30. 

The  prices  of  Cobalt,  Molybdenum, 
Monel  Metal,  Osmium,  Rhodium,  Sele- 
nium. Thallium  and  Tungsten  are  un- 
changed from  the  prices  in  the  issue 
of   March   4. 

Metallic  Ores 
The  prices  of  Bauxite,  Chrome,  Man- 
ganese, Tungsten,  Molybdenum,  Tan- 
talum, L'ranium,  Vanadium,  and  Iron 
Ore,  Zircon  and  Zirkite  are  unchanged 
from  the  prices  in  the  issue  of  March  4. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  March  25 — Zinc  blende, 
per  ton,  high,  $31.10;  basis  60  per  cent 
zinc,  premium,  $28;  Prime  Western,  $27 
@$26;  fines  and  slimes,  $26@$25.  Cal- 
amine, basis  40  per  cent  zinc,  $14. 
Average  settling  price,  all  grades  of 
blende,  $25.84. 

Lead,  high,  $65;  basis  80  per  cent  lead, 
$62.  Average  settling  price,  all  grades 
of  lead,  $63.40  per  ton.  One  carload  of 
picked  chunk  lead  ore  sold  for  radio 
purposes  at  a  premium   of  $3  per  ton. 

Shipments  for  the  week:  Blende, 
8,406;  calamine,  57;  lead,  2,344  tons. 
Value,  all  ores  the  week,  $365,330. 

The  advance  of  $2  per  ton  on  lead 
brought  over  a  thousand  tons  of  reserve 
ore  onto  the  market,  a  part  of  which 
is  included  in  this  week's  shipment. 
Sellers  of  zinc  ore  are  holding  firm  for 
the  prices  quoted,  and  some  of  the  buy- 
ers are  holding  off  on  bidding,  and  the 
purchases  this  week  decreased  about 
1,500  tons.  Shipments  continue  to  move 
the  weekly  production,  with  slight  in- 
roads on  reserve  stocks  of  zinc 

Platteville,  Wis.,  March  25— Blende, 
basis  60  per  cent  zinc,  $28  per  ton. 
Lead  ore,  basis  80  per  cent  lead,  $61 
per  ton.  Shipments  for  the  week: 
Blende,  639  tons;  lead,  41  tons.  Shipped 
during  the  week  to  separating  plants, 
767  tons  blende.  Shipments  for  the 
year:    Blende,  266;  lead,  601  tons. 

Non-Metallic  Minerals 


Barytes — Crude,  $6@$8  per  ton,  f.o.b. 
mines.  Ground,  white,  $17@$23;  off- 
color  grades,  $13@$21  per  ton,  f.o.b. 
mills.  Foreign  importations  of  crude 
are  being  laid  down  at  Atlantic  ports 
for  $7.80@$8.25,  c.i.f. 

Fluorspar — Fluxing  lump,  $20;  flux- 
ing gravel,  $17.50;  No.  1  ground,  $50@ 
$55,  No.  2  ground  $40  per  ton,  f.o.b. 
Illinois  mines. 

There  are  no  price  changes  from 
those  indicated  in  the  market  report  of 
the  issue  of  March  4  covering  Asbestos, 
Borax,  Chalk,  China  Clay,  Emery, 
Feldspar,  Fuller's  Earth,  Graphite, 
Gypsum,  Limestone,  Magnesite,  Mica, 
Monazite,  Phosphate,  Pumice,  Pyrites, 
Silica,   Sulphur,   and   Talc. 


Mineral  Products 
Copper  Sulphate — Large  crystals, 
5.50c.  per  lb.;  small  crystals,  5.40c  per 
lb.,  f.o.b.  New  York.  Export  demand 
has  been  excellent  all  winter,  and  with 
the  South  American  demand  coming  on 
prices  are  expected  to  advance  soon. 

Sodium  Nitrate — $2.85  per  hundred- 
weight, ex  vessel,  Atlantic  ports. 

The  prices  of  Potassium  Sulphate  and 
Sodium  Sulphate  are  unchanged  from 
the  issue  of  March  4. 

Ferro-Alloys 

Ferromanganese — Domestic,  78  to  82 
per   cent,   $62@$64,   f.o.b.   furnace. 

Ferrovanadium — $3.55  per  lb.  of  V 
contained,  according  to  analyses  and 
quantity. 

The  prices  of  Ferrotitanium,  Ferro- 
cerium,  Ferrochrome,  Ferromolybdenum, 
Ferrosilicon,  Ferrotungsten  and  Ferro- 
uranium  are  unchanged  from  issue  of 
March  4. 

Metal  Products 

Zinc  Sheets— $7.50  per  100  lb.  less  8 
per  cent  on   carload   lots,  f.o.b.   works. 

The  prices  of  Copper  Sheets,  Lead 
Sheets.  Nickel  Silver,  and  Yellow  Metal 
are  unchanged  from  issue  of  March  4. 

Refractories 
The  prices  of  Bauxite  Brick,  Chrome 
Brick,  Chrome  Cement,  Firebrick,  Mag- 
nesite Brick,  and   Silica  Brick  are  un- 
changed from  the  issue  of  March  4. 

The  Iron  Trade 
Pittsburgh,  March  28,  1922 

In  several  branches  of  the  steel  trade 
mills  are  engaged  in  an  effort  to  lift 
prices  a  trifle,  not  by  agreement  but  by 
the  natural  process  of  first  accumulating 
a  backlog.  In  bars,  shapes,  and  plates 
prices  below  1.40c.  practically  disap- 
peared two  weeks  or  so  ago,  and  lately 
some  business,  of  the  less  desirable 
sort,  has  gone  at  1.45c  and  1.50c 
Seven  sheet  mills  have  announced  that 
on  April  1  or  thereabouts  their  prices 
will  advance  $3  a  ton,  orders  being 
taken  meanwhile  at  current  prices,  per- 
haps for  the  whole  second  quarter. 
Nails  are  quite  firm  at  $2.40. 

The  Carnegie  Steel  Co.  named  $31  as 
its  second-quarter  price  on  quarterly 
adjustment  sheet-bar  contracts,  against 
S30  for  first  quarter,  and  independent 
mills  are  advancing  from  $29  to  $31, 
customers  being  already  covered  to  an 
extent  at  $29. 

Steel  ingot  production  has  increased 
only  a  trifle  in  the  last  thirty  days,  be- 
ing almost  stationary  at  between 
29,000,000  and  30,000,000  tons  a  year. 
Steel  market  prospects  appear  to  have 
brightened  farther.  There  is  no  pros- 
pect of  the  steel  mills  running  short  of 
coal. 

Pig  Iron. — The  market  is  a  trifle  less 
inactive,  and  former  prices  are  firmly 
maintained:  Bessemer,  $19.50;  basic, 
$18;  foundry,  $19,  f.o.b.  Valley  furnaces, 
freight  to  Pittsburgh  being  $1.96. 

Coke 
Connellsville — Furnace,  $3.50;  found- 
ry, $4.25@$4.75. 


April 
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Aluminum  Industry  Has  Greatly  Expanded 

Production  Has  Increased  Rapidly  During  Last  Ten  Years — World*.-  Output 
Is  Controlled  by  a  Few  Large  Companies  —  United  States  Most  Important 
Producer  and  Consumer  —  Metal  Now  Selling  for  Unusually  Low  Prices 

By  Felix  Edgar  Wormser 

Assistant  Editor  Engineering  and  Mining  JournaUPreas 


THE  WORLD'S  PRODUCTION  of  aluminum  has  risen 
by  leaps  and  bounds,  but  demand  has  lapsed  behind 
production,  so  that  the  price  of  the  metal  for  the  last 
twenty-five  years  has  irregularly  declined.  Back  in  1895 
aluminum  sold  for  59c.  per  lb.;  in  1900  for  32.7c;  in  1910 
for  22.25c,  and  today  it  is  selling  for  between  17  and  18c. 
Compared  with  the  drop  in  the  prices  of  other  non-ferrous 
metals,  aluminum  has  been  unusually  severely  deflated: 

Lead,  Zinc, 

Aluminum   Copper        X     ■)  St    I.. 

FiVB  year  pre-war  average  tl909-t9l3i.         22  00c.       13.94c.        4  40o.  5.73c. 

March,  1922 17.50c.      12  75c.        4  70c.  4  70c. 

The  low  price  for  which  aluminum  is  now  selling  is  due 
to  intense  European  competition  and  the  great  stimulus 
given  to  aluminum  production  during  the  Great  War.  Al- 
though American  production  of  the  metal  declined  after 
the  Armistice,  the  output  of  Europe  shows  little  change; 
in  fact,  a  tendency  exists  abroad  to  enter  more  extensively 
than  ever  into  the  manufacture  and  sale  of  aluminum  and 
its  manufactures.  The  production  of  Europe,  however,  is 
still  far  behind  that  of  the  United  States  and  Canada. 
America  has  always  taken  a  lead  in  the  development  of  the 
metallurgical  recovery  of  aluminum  from  its  ores,  and 
stands  pre-eminent  in  both  production  and  consumption. 

Aluminum  is  the  commonest  metal  in  the  earth's  crust, 
although  the  only  source  of  the  metal  used  in  its  com- 
mercial production  is  bauxite,  an  oxide  of  aluminum  which 
contains  from  26.5  to  32  per  cent  of  aluminum.  Experiments 
are  continually  being  made  in  an  effort  to  recover  aluminum 
from  clays,  labradorite,  and  other  minerals  rich  in  alumina. 
The  economical  production  of  aluminum  is  a  matter  of  cheap 
hydro-electric  power,  as  its  recovery  is  strictly  an  electro- 
metallurgical  process.     Great  initial  expense  is  involved. 

Unlike  the  production  of  other  metals,  aluminum  plants 
are  confined  to  a  few  large  companies  scattered  about  in 
Europe  and  America  where  cheap  water  power  is  available. 
The  names  of  the  companies  follow: 

Aluminum   Company  of  America,  United   States. 

Northern  Aluminum  Co.1,  Canada. 

British  Aluminium  Co.,  Great  Britain. 

L 'Aluminium  Francaise,  France. 

Aluminium  Corporation,  Ltd.,  Great  Britain. 

Aluminium  Industrie  Aktien  Gesellschaft,  Germany- 
Switzerland. 

German  Government  Works  (Horrem,  Bitterfeld,  Erft- 
•vrerk,  Lauta),  Germany. 

L'Aluminia  Italiano,  Italy. 

Hoyang  Falden  Norsk  Aluminium,  Norway. 

This  list  is  in  striking  contrast  to  the  large  numbers  of 
companies  engaged  in  the  production  of  other  important 
non-ferrous  metals.  The  accompanying  table  of  world's  pro- 
duction shows  the  strong  position  of  the  American  industry. 

The  production  of  aluminum  in  the  United  States  is  a 
monopoly  and  is  confined  to  one  producer,  the  Aluminum 
Company   of  America,   whose   position,   however,   has   been 


'Subsidiary  of  Aluminum  Company  of  America. 


attained  through  the  expansion  of  its  own  business.     The 
company  issues  no  financial  reports  which  are  available  to 
the  public  and  is  exceptionally  conservative  in 
ment.     Besides  producing  the  virgin  metal  it  is  engaged  in 
the  production  of  various  manufactured  products.     It 
extensive  bauxite  deposits  in  Saline  County,  Ark.,  prod 
most  of  its   aluminum   ore,   which    is   reduced   at   Niagara 
Falls  and  Massena,  N.  Y. ;  Alcoa,  Tenn.,  and  Badin,  X.  C. 
The  latter  plant  was  originally  planned  by   French  capital, 
but  was  taken  over  by  the  present  American  operator   in 
1915.     Subsidiary  companies  conduct  the  different  processes 
from  mining  to  the  manufacture  of  aluminum  products. 

Germany  will  probably  be  the  keenest  competitor  in  the 
world  market.  Cut  off  from  the  rest  of  the  world  during 
the  war,  the  aluminum  industry  was  developed  intensively 
and  sponsored  by  the  Government. 

Expansion  of  aluminum  plants  during  the  war  was  car- 
ried to  excess.  The  world's  production  before  the  war 
was  about  140,000,000  lb.  annually.  It  jumped  to  over 
375,000,000  lb.  in  1918,  and  its  capacity  at  the  present  time 
is  easily  450,000,000  lb.  This  rapid  growth  has  been  much 
faster  than  has  been  beneficial  for  the  industry  and  has 
created  strong  competition  for  whatever  market  exists  for 
the  metal.  The  depressed  state  of  business  for  the  last  two 
years  has  accentuated  competition.  The  American  industry 
is  handicapped  by  having  to  use  a  domestic  ore  of  lower 
grade  than  that  of  France,  India,  or  Guiana.  However, 
great  efforts  were  made  early  in  the  history  of  the  alumi- 
num industry  to  introduce  the  metal,  and  no  doubt  just  as 
intelligent  direction  will  widen  the  market  for  aluminum 
today,  so  that  the  world's  capacity  can  be  efficiently  used. 

Aluminum  has  a  great  variety  of  uses,  in  which  advan- 
tage is  taken  mainly  of  its  remarkable  lightness  and  im- 
munity from  tarnish.  The  automobile  and  airplane 
industries  consume  large  amounts  each  year,  not  only  for 
engine  manufacture  but  also  in  body  construction.  Alumi- 
num vessels  are  common  in  chemical  manufacture.  Few 
kitchens  are  unsupplied  with  aluminum  cooking  utensils. 
Powdered  aluminum  is  used  in  the  cyanide  process,  and  the 
foil  is  finding  favor  as  a  wrapping.  Aluminum  wire  is  a 
strong  and  at  present  an  active  competitor  of  copper  in  the 
high-tension  transmission-line  field. 

Much  foreign  aluminum  has  come  into  the  United  States 
in  ingot  and  manufactured  form  from  various  European 
producers,  which  has  not  been  without  its  effect  upon  prices. 
It  has  been  difficult  for  some  to  understand  why,  with  the 
low  cost  of  aluminum  wire  to  European  consumers  in 
Germany,  larger  amounts  are  not  used  there.  The  differ- 
ence between  the  price  of  copper  and  aluminum  in  Europe 
is  much  less  than  in  the  United  States.  Aluminum  is 
probably  being  used  wherever  possible,  but  as  aluminum 
cannot  be  substituted  for  copper  in  the  manufacture  of 
motors  and  other  electrical  machinery,  large  amounts  of  the 
red  metal  must  be  imported,  to  be  subsequently  exported 
in  some  finished  electrical  manufacture.  Consequently  cop- 
per importations  are  but  little  affected. 


WOW  D  PRODUCTION  OF  ALUMINUM  I  i 


France 

.Switzerland,  Germany  and  Austria 

England 

^Norway .  .  . 

Italy 

Europe 

United  States   . 

Canada 

"North  America 

Total  world 

Average  price,  cents  perlb 

(a)     Taken  from  compilation  of  MetallgeselUchaft.  Frankfort-am-Main 


In 

Metric 

Tons 

191  1 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

10.000 
8.000 
5,000 
900 
800 
24,700 

13,000 
12,000 
7,500 
1,500 

800 
34,800 

18,000 
12,000 
7,600 
1.500 
800 
39,900 

10,000 
150 
7,500 
2,500 
900 
35,900 

6,000 
12,000 
7,100 
2.300 
900 
28,300 

9.600 
20.800 
7.700 
4.300 
1.100 
43,500 

11,100 
26,000 
7.100 
7.600 
1.700 
53.500 

12.000 
34,000 
8.300 
6.900 
1.700 
62,900 

15.000 
31.500 
8.100 
3.100 
1.700 
59.480 

15.000 
31,200 
8,000 
5,600 
1,700 
61.500 

18.000 
2,300 
20.308 

19,500 
8,300 
27.800 

22,500 
5.900 
28,400 

40,800 
6.800 
47,600 

44.900 
8,500 
53,400 

63,100 
8,500 
71.600 

90.700 
11.800 
102,500 

102,000 
15.000 
117,000 

81.600 
15.000 
96.600 

87.300 
12.000 
99.300 

45,000 

62.600 

68,300 

83,500 

81,700 

115,100 

156.000 

179,900 

156.000 

160.800 

20.07 

22.01 

23.63 

18.63 

33.98 

60.71 

51.59 

33.53 

32.14 

32   70 

Engineering  and  Mining  Journal-Press 


Vol.  113,  No.  13 


American  Smelting  &  Refining  Co. 

A  report  of  operations  of  the  American  Smelting  &  Re- 
rining  Co.  for  1921  states  that  $4,168,043.75  was  paid  in 
dividends.     Consolidated  income  account  follows: 

G  A  REFINING  CO    UJD  AMERICAN  SMELTERS 
SUMMAR1    01    CONSOLIDATED  INCOME 
\<  (  '<•!  N  t 

Year  Ended 
II,   1921 
Net  earnings  of  smelling  anil  refining  plants..         $8,652,332.72 
N>t  earnings  from  mining  propert  if  - 


426.054.15 


Year  Ended 

Deo    »l,   I  "20 

$11,933,493.96 

2,242,199.48 


T"tal  net  earnings  of  operating  |  >r 
Other  incomes — net 

Interest,     rents,     dividend!     and     com- 

mis.*ions 

Net  earnings,  before  deducting  general  and 
administrative    expenses    and    corporate 


General  and  administrative  expenses 
Research  and  examination  expenses  . 
Corporate  taxes 


19,078.386  87       $14,175,693.44 


$9,481,471  63       $15,747,715.27 


$962,094.84 
94,437.42 
243,969.24 


$1,166,340.87 
312,295  87 
979,458.96 


Total  to  deduct 


$1,300,501.50         $2,458,095.70 


Net  income  from  current  operations  before 

providing  for  bond  interest,  depreciation, 
obsolescence  and  depletion  and  after  pro- 
viding for  all  taxes 

Interest  on  A.  S.  &  R.  Co.  5  per  cent  first 
mortage  bonds  outstanding 

Interest  on  Rosita  Coal  A  Coke  Co.  6  per- 
cent Collateral  Trust  bonds  outstanding 

Miscellaneous  adjustments 

Depreciation  and  obsolescence 

Ore  depletion 


$8,180,970.13       $13,289,619.57 


54,402.78 

119,032.19 

3.713,836.37 

1,083,760.23 


71,135.00 

485,642.60 

3,500,244.69 

964,983.64 


Total. 


$6,589,061.21  $6,614,840  87 


Balance  of  income  for  ye 


$1,591,908.92         $6,674,778.70 


SUMMARY  CONSOLIDATED  PROFIT-AND-LOSS  SURPLUS  ACCOUNT 

Balance  at  beginning  of  year $25,987,292  65 

Income  for  year 1,591,908.92 

Transferred  from  enlargement  and  extension  reserve 3,000,000 .  00 

Appreciated  value  of  mining  properties 577,020.  85 


dh  idenda  on: 

A.  S.  4  R.  Co.,  preferred  st.rfk 

Am.  Sm.  Sec.  Co..  preferred  "A"  stock 

Am.  Sm.  Sec.  Co.,  preferred  "B"  stock 

Ore  depletion  on  appreciated  value  on  mining  properties 

Appropriation  for  metal  reserve  account  to  provide  for  realized 
or  contingent  losses  on  surplus  metal  stocks  accumulated  in 
prior  years,  based  on  Dec.  31,  1921,  inventory  at  cost  or  mar- 
ket, whichever  lower 

Amortization  of  war  facilities,  1918 


$31,156,222  42 


$3,500,000.00 
540,600.00 
127,443.75 
577.020.85 


$10,834,145.18 


Balance  at  end  of  year $20,322,077.24 

The  following  table  shows  production  for  the  year. 


Ml   I  W.  PRODI  <    I  -  lltODUCED 


Gold,  oz 

Silver,  oz 

Platinum  and  palladium,  os. 

Lead,  tons 

Copper,  lb 

Spelter,  lb 


Nickel,  lb 
Tin,  lb. . 

Sulphuric  acid,  lb 

Arae'c,  lb 

Copper  sulphate,  lb . . 
Byproduct  metals,  lb 
Sulphur  dioxide,  lb. . 


1921 

1,780.205 

75,354,443 

863 

207,612 

348,888,000 

14,628,614 

120,080 

11,915,954 

9,952,000 

5,155.522 

2.237,471 

3,232,488 

154,794 


1920 

1,849,048 

77,732,911 

936 

205,249 

$90,850,000 

44,106,253 

375,167 

18,511,160 

51,688,000 

17,695,266 

3,618,172 

1,549,426 

8,154,734 


1914 
',540,91 1 
',604,483 
1,664 

316,591 
'.686,000 
i,  748,000 

356,187 

l,'296,66b 
>,  184,000 
>.  798,000 
,678,228 


Chile  Copper  Co. 

A  report  of  the  operations  of  the  Chile  Exploration  Co. 
for  the  fourth  quarter  of  1921  states  that  375,004  tons 
of  ore  was  treated  in  the  period  covered  by  the  report, 
averaging  1.76  per  cent  copper;  and  in  the  preceding  quarter 
379,417  tons,  averaging  1.67  per  cent  copper,  yielding  12,023,- 
177  lb.  and  11,976,241  lb.  of  copper  respectively. 

The  cost  of  copper  produced  during  the  quarter  was  9.111c. 
per  lb.,  including  selling  and  delivery  expense,  but  exclud- 
ing depreciation  and  Federal  taxes  and  with  no  credit  for 
miscellaneous  income,  compared  with  11.405c.  per  lb.  for 
the  previous  quarter. 

The  financial  outcome  of  the  Chile  Copper  Co.  and  the 
Chile  Exploration  Co.  combined  (earnings  based  on  copper 
actually  delivered),  compares  as  follows: 


Fourth  Quarter 
1921 

Pounds  copper  delivered 21,575,340 

Net  profit  on  copper  delivered $333,536.  68 

Miscellaneous  income 89,987.78 

Interest  on  call  loans  and  bank  balances  80,679 .  24 

Total  income $504,203.  70 

Depreciation $801,403.88 

Amortized  discount  on  fifteen  year  6 

per  cent  convertible  bonds 35, 000 .  00 

Accrued  bond  interest  of  Chile  Copper 

Co 787,500.00 

Expenses  of  Chile  Copper  Co 1 2, 1 6 1  .  80 

Total  charges $1,636,065.68 

Balance  undivided  profits  for  quarter, 

both  companies $1,131,861 .  98  (a) 

(a)  Loss 


Third  Quarter 

1921 

17.300,005 

$429,652.07 

44,594.24 

86,055.87 

$560,302.18 

$789,402.19 

35,000.00 


La  Salle  Copper  Co. 

A  report  of  operations  of  the  La  Salle  Copper  Co.  for 
1921  states  that  no  copper  was  produced  during  the  year. 
Operations  show  a  gain  for  the  year  of  $2,602.49.  Balance 
of  current  assets  on  Dec.  31,  1920,  was  $327,806.19,  and  Dec 
31,  1921,  $331,885.71. 


The  Exploration  Company,  Ltd. 

A  report  of  operations  of  The  Exploration  Company,  Ltd.. 
for  1921  shows  a  net  realized  profit  of  £9,969  15s.  4d.,  which, 
added  to  the  balance  of  £87,046  12s.  9d.  brought  forward 
from  the  preceding  year,  makes  a  total  of  £97,016  8s.  Id. 
to  the  credit  of  profit-and-loss  account.  The  general  depres- 
sion which  prevailed  in  all  markets  during  the  year  and 
the  adverse  exchange  between  London  and  the  United 
States  and  Mexico  did  not  encourage  the  directors  to  under- 
take new  business. 

The  shares  and  interests  of  the  company  stand  in  the 
balance  sheet  at  book  cost  for  £309,335  7s.  9d.  At  market 
prices  on  Dec.  31  and  on  the  directors'  valuation  for  un- 
quoted securities,  they  would,  with  the  exception  of  the 
company's  holding  in  the  Buena  Tierra  Mining  Co.,  which 
amounts  to  £112,463  lis.  7d.,  show  an  appreciation.  Owing 
to  the  inability  of  that  mine  to  earn  profits  with  present 
high  operating  costs  and  low  prices  of  silver  and  lead,  and 
to  disappointment  in  the  development  of  the  mine,  opera- 
tions were  suspended  on  June  30  last.  The  directors  find! 
great  difficulty  at  this  juncture  in  making  a  reliable  valuation 
of  this  company's  investment  therein,  and  therefore  will, 
for  the  time  being,  retain  the  balance  to  credit  of  profit 
and  loss  account  as  provision  for  any  contingency  that  may 
arise.  They  express  regret  that  this  decision  prevents  their 
recommending  a  dividend  distribution  on  the  shares  of  this 
company  for  the  last  year. 

The  El  Oro  Mining  &  Railway  Co.  had  a  successful  year, 
earning  the  largest  piofit  in  its  history,  but  the  sum  avail- 
able for  dividends  was  again  seriously  reduced  by  taxation 
at  home  and  abroad. 

The  Suchi  Timber  Co.  made  satisfactory  profits.  The 
Santa  Rosa  Mine  has  remained  closed  down.  The  Tomboy 
Mine  has  had  many  difficulties,  both  physical  and  economic- 
to  contend  with  during  the  year. 
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Isle  Royale  Copper  Co. 

A  report  of  operations  of  Isle  Royale  Copper  Co.  for  1921 
states  that  a  loss  of  $383,369. -15  was  recorded,  as  the  fol- 
lowing account  shows: 


"ROD!  <"l'li  IN  COSTS 


Smelting  and  refining 

Boston  office,  mimic,  and  oorporatii 
I  depreciation  and  depletion 


10.66?. 284  lb  al 
6.607.1611b  at 


dune  i"  market  value 
On  hand  Dec.  31,  1921 


4,056, 121  Hi.  at 


Received  for  copper  sold 

i  lost  oi  o< ipper  soli) 

Production  cost  at  13c 

Selling  and  delivery  cost  at  0.58o 


4.056.121  lb. at 

EARNINGS  STATEMENT 
6,607.1631b  at 


I 
per  Lb 

II   22 
•I  65 

I   24 

3    46 


17.65 

14.00 


$279,595   17 

30.697  74 
86.199.34 


13  58 
0.72 


i.iiico  costs  l  April  l-I>ec   31 1 

Boston  office  and  taxes  

I  lepn  ciation 


Interest,  silver  and  other  numerous  metals 

Losses  by  sale  of  Liberty  Loan  bonds.  Go 

ment  copper,  and  other  metals 


$111,987,22 
98.514  82 
15,227  44 


$68,873   01 
30,644  65 


$R4(). 59 3   Q4 
897.467.90 


$421,597  81 
38.228  36 


Capital  assets: 
Increased — Plant  r 
Obsolescence  . . . 


,-  construction. 


Increase  in     reserves 
depletion 

Less  decrease  in   reset 
obsolete  construction 


for     depreciation     and 
ve  for  depreciation   by- 


Balance  of  current  assets  Dec.  31,  1921. 


$1,336,557.82 

Copper  production  for  the  year  amounted  to  2,491,000  lb. 
produced  from  Jan.  1  to  March  31,  1921,  at  a  cost  of  20.57c. 
per  lb.,  including  depletion  and  depreciation.  Copper  on 
hand  Jan.  1,  1921,  was  8,172,284  lb.  and  on  Dec.  31,  1921, 
4,056,121  lb.     Sold  during  year,  6,607,163  lb. 


Bingham  Mines  Co. 

A  report  of  operations  of  the  Bingham  Mines  Co.  for 
shows  a  balance  to  surplus  of  $52,703.15.  No  dividends 
paid.     Operating  statement  follows: 

GROSS  INCOME 

Ore  shipments $764. 112  01 

Royalties 1 1.443 .  22 

Rents 1.866.40 


1921 
were 


EXPENSES 

.Smelting,  freight,  sampling  and  assaying $370,457.  33 

Mine  operations   1 52.3 1 6 .  84 

Management,  office,  legal  expenses  and  Federal  taxes  25.156.27 

Insurance  and  miscellaneous  nixes 30,283.  02 


Net  earnings  and  revenues    .  .  . 
Prospecting  and  development  of  I 


Net  operating  gain 


578,: 
$199,; 


PROFIT-AND-I.OSS    U  '(  (  it/XT 
Credits 

Net  operating  gain $121,376.  16 

1  tividends  from  mining  stocks 42.949   10 

Total  credits 

Debits 
Construction  and  equipment  depreciation  .          .  $5,057.53 

Mine  depletion    106.564   58 


Total  debits 


Balance  to  earned  surplus    

Earned  surplus  balance.  Dec.  31.  1920.  . 

Earned  surplus  balance,  Dec.  31,  1921 


520.: 
$573.' 


Balance    sheet    as    of    Dec.    31,    1921    is    given    a      foil 

1881    I- 

l;,  ,1  .   imi.    i.i.l  mine*  $1.  il: 

Construction  and  equipment  43,448  li 

Mining  stocks  $''7i 

i  .  Ret  ira    i  Capital" divid  338.100.55      633,823  7) 

Prepaid  insurance  and  other  exponsea  414  60 

Supplies  .,i  i, -  7,733  50 

\, .., ..in. .  reoeii  abl  (sub  63,696  94 

4,840  58 

59,050  28 

48,005  81 


I  I  \  1 '.  1 1  I  III 

...  L  (1 50. 000  shares  I 
Less — stock  in  treasury  (54,847 shares) 


$2,173,359  98 


i  lut  stam  ling  stock  (95, 1 53  shares  al  pai  $10 
Accounts  payable  I  including  Federal  tales) 

,r  .li-pn-cial  ion  

,  depletion  I  March  I,  1913,  to  Dec.  31,  1921) 

nirphlS  


951.5  30  00 
3,489  62 
32.1141  07 
611.937  54 
573.461    75 


Production  from  the  various  properties  of  the  company  is 


given  in  the  following  table: 




Eagle  &  Blue  Bell 

Dalton  A  Lark  and  Commercial  (a). 


Totals 


(.7)  Includes  lease  ore. 

Lead,  Gold, 

Pounds  Ounces 

Victoria 5.464.571  789  20 

Eagle&  Blue  Bell                                                1,986  3.653   7 

Dalton  A  Lark  and  Commercial  ...         157.136  1.655.3 

Vosemite 76.068  II.  I 


Smelter 

Dry  Tons     Return 

26.845    $313,140  00 

26.554      303,135  43 

27.666       120,864  40 

281  1,763  60 

81,346      738.903  43 


Bilver, 

Ounces 

393,050 

518,533 

69,488 

2,014 


2,235 

245.417 

949 


The  Goldfield  Consolidated  Mines  Co. 

The  fifteenth  annual  report  of  the  Goldfield  Consolidated 
Mines  Co.  for  1921  states  that  no  dividends  were  paid. 

The  receipts  to  the  company  on  account  of  royalties  and 
sales  amounted  to  $82,369.52,  and  disbursements  (exclusive 
of  special  Income  Tax  payment)  totaled  $53,340.77,  leaving 
net  receipts  of  $29,028.75.  The  treatment  of  tailing  was 
not  resumed. 

PROFIT  AND  LOSS  ACCOUNT 

Earnings 

Rentals $728.00 

Royalty 14.749  52 

Interest 10.738.65 

Miscellaneous  receipts 17.64 


Refund  industrial  insurance. 


Total  earnings 

Expenses  and  losses 

Goldfield  operating  expense . 

General  expenses 

Leasing  expense 

Maintenance  of  property. . . 


508.80 


State,  county  and  federal 

Exploration 

Commissions  on  sale  of  equipment 

Uncollectible  accounts.  .  .    

Loss  on  sale  of  office  building  and  furniture  . 
Depreciation  of  buildings  and  equipment .... 
Depletion  of  ores:    2,543  tons  extracted  at 

Government  allowance  of  $3.43  per  ton .  .  . 

Total  expenses  and  losses 

Reduction  of  surplus 


Surplus:  Dec.  31.  1920 

Less    settlement     of     income     taxes 
previous  years 


$3,005.  3« 
11.174  31 
4,382  92 
5,169.43 

6,462  85 
4.304  51 
3,315.04 
41.33 
11,820.00 
209,777.79 

8,722.49 


$627,795.95 
64,716.94 


$26,742  61 


Reduction  as  above 


Surplus:  Dec.  31,  1921. 


Assets 

BALANCE  SHE 
Dec.  31.  1921 

ET 

$28,550,400.72 
728,799.01 
6,014.525.12 
246.414.89 
207,309.66 
97,500  00 
68.176.17 

$35,913,125 
$35,913,125 

$35,591,480.00 
321.645.57 

57 

Liabilities 
Capital  stock 

$50,000,000 

14,408.520 

Surplus 

Total 

57 
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NEW  MACHINERY 
AND  INVENTIONS 


The  Nevill-Soanes  Process  for 

Extracting  Copper  From 

Oxidized  Ores 

Pulp  Is  Heated  With  Acid,  Salt,  and 
Metallic  Iron,  and  Cement  Copper  Re- 
covered by  Elutriation  or  Flotation — 
Process  Was  Developed  in  Australia. 

The  Australian  Minerals  Recovery 
Co.,  Box  453,  Perth,  Western  Australia, 
has  been  formed  to  take  over  the  rights 
to  a  new  process  for  the  hydrometal- 
lurgical  recovery  of  copper  from  oxi- 
dized ores  invented  by  P.  W.  Nevill  and 
H.  Soanes.  The  ore  pulp,  after  fine 
crushing,  is  heated  to  70  deg.  C.  in 
pachucas  with  metallic  iron  and  a  little 
free  acid  or  a  salt.  The  cement  copper 
thus  precipitated  is  then  separated  from 
the  gangue  by  elutriation  or  flotation. 
The  process  is  a  regenerative  one,  re- 
quiring only  the  addition  of  metallic 
iron  with  each  cycle.  It  is  claimed  that 
the  process  consumes  less  than  one- 
hundredth  of  the  acid  required  by  older 
hydrometallurgical  methods;  that  there 
is  relative  economy  in  iron,  ranging  up 
to  almost  100  per  cent  in  some  in- 
stances; that  wear  and  tear  on  plant  is 
light  owing  to  the  non-corrosive  nature 
of  the  dilute  solutions  used;  and  that 
the  reaction,  is  much  faster  than  with 
older  methods,  thus  resulting  in  an  in- 
crease in  plant  capacity. 

In  a  laboratory  test  on  a  small  scale, 
a  20-g.  sample,  heated  by  steam  in  a 
large  test  tube  with  a  little  0.5  per 
cent  sulphuric  acid  or  a  ferrous  sul- 
phate solution,  in  the  presence  of  metal- 
lic iron,  yielded  its  copper  in  three  or 
four  minutes,  with  rapid  effervescence 
of  carbon  dioxide.  On  filtering,  the  fer- 
rous sulphate  in  the  filtrate  was  found 
to  bring  about  equally  quick  decom- 
position of  a  fresh  batch  of  ore  in  the 
presence  of  added  iron.  Gold  or  silver, 
if  present,  is  carried  down  with  the  cop- 
per. No  metallic  salt  appears  to  inter- 
fere with  the  reaction,  thus  reducing 
the  necessity  of  discarding  foul  solu- 
tions to  a  minimum.  The  largest  tests 
so  far  made  have  been  on  200-lb. 
samples. 

In  commercial  work  several  questions 
would  arise:  What  would  it  cost  to 
heat  large  quantities  of  pulp  to  70  deg. 
C?  What  would  be  the  cost  of  the  iron 
required?  What  are  the  mechanical 
difficulties  of  separating  the  cement 
copper  from  the  gangue?  What  will  be 
the  losses  in  copper? 

In  working  the  process  with  ferrous 
sulphate  and  iron,  it  is  found  that  when 
the  iron  solution  becomes  too  strong 
there  is  an  excessive  precipitation  of 
ferrous  oxide,  which  impedes  the  re- 
covery of  the  copper  precipitate.  This, 
however,  may  be  easily  averted  by  the 
addition  of  a  little  free  acid  or  soluble 
chloride,  such   as   sodium  chloride. 

Anyone  wishing  to  make  a  rough  test 


on  an  oxidized  ore  can  take  a  10  x  2-in. 
boiling  flask,  and  into  this  place  50  g. 
of  minus-150-mesh  ore,  and  finely 
ground  metallic  iron — the  finer  the  bet- 
ter. About  one  unit  of  the  iron  should 
be  added  to  each  unit  of  copper  con- 
tained in  the  ore  being  treated.  Add  2 
per  cent  of  sodium  chloride,  5  per  cent 
of  ferrous  sulphate  ( I'VS0.7H,0),  and 
50  c.c.  of  water.  Blow  steam  into  and 
through  the  pulp  for  fifteen  minutes, 
and  then  pan  off. 

The  process  has  been  patented  in  the 
United  States  and  about  thirty  other 
countries.  So  far,  it  is  understood,  only 
Australian  rights  have  been  alotted. 


A  Machine  for  Cleaning  Oil  Wells 

Wells  that  are  apparently  non-pro- 
ductive or  exhausted  can  be  cleaned  out 
and  made  productive  by  a  new  ma- 
chine recently  developed  by  a  Kansas 
City  man.  A  double  bit  with  bias  cut- 
ters is  screwed  to  the  tubing  which   is 


chines,     tin-     Marion     Steam     Shovel 
Co.  has  developed  three  new  ty] 
small   revolving   eli  ,   with 

capacities  of  i,  1,  and  1J  cu.yd.  Those 
mai  bines  have  been  designed  to 
meet  the  demand  for  a  small  electric 
shovel  that  could  be  used  for  work  in 
quarries,  open-pit  mines,  and  on  street 
or  road  construction,  lumber  reclama- 
tion work,  ami  other  places  where  the 
steam  shovel  is  either  impracticable  or 
undesirable.  The  electric  generators, 
motors,  and  control  equipment  are  of 
the  General  Electric  Co.  type.  Ordi- 
narily, the  shovels  are  equipped  with 
the  Marion  "crawling  traction,"  but 
they  may  be  supplied  with  wide  trac- 
tion or  standard  railway  wheels  it 
desired. 

The  new  shovels  carry  their  own 
generating  plant,  of  which  there  are 
two  varieties,  gasolene  engine-driven 
electric  or  straight  electric.  The  two 
smaller  types  may  be  equipped  with 
either  class  of  power  plant,  but  the  1J- 


THE   ROTARY    DEVICE    AND  THE 
DOUBLE   BIT  USED   IN 
CLEANING  OIL  WELLS 

used  for  pumping  the  oil  and  then  low- 
ered to  the  bottom  of  the  sand.  On  top 
of  the  tubing  is  screwed  a  ball-bearing 
swivel  after  it  has  been  passed  through 
a  rotary  device.  Attaching  the  cable  to 
the  swivel,  the  rotary  is  operated  at 
a  speed  of  about  ninety  revolutions  to 
the  minute  by  the  belt  from  the  drilling 
rig.  This  action  causes  the  bit  to  flare 
out  by  centrifugal  force,  and  the  well 
walls  receive  the  force  of  the  cutting 
arms.  The  sand  being  cut  away  under 
this  continued  action  causes  any7  packed 
or  obstructed  condition  to  give  way,  and 
if  oil  is  present  a  free  flow  is  secured. 
The  device  is  a  product  of  the  Oil  Re- 
storing Reamer  Co.,  Chambers  Build- 
ing, Kansas  City,  Mo. 


New  Types  of  Small 
Electric  Shovels 

Since  the  successful  operation  of 
electric  shovels  up  to  twelve-ton  capac- 
ity has  established  the  practicability  of 
electric    drive    for    this    class    of    ma- 


SHOWING  THE  DOUBLE  BIT  WITH  ITS 
PARTS  FLARED  OUT  AS  WHEN 
IN  OPERATION  IN  THE  WELL 

cu.yd.  type  always  has  the  straight 
electric.  The  gasolene-electric  plant 
for  the  smallest  shovel  consists  of  a 
53-hp.,  four-cylinder,  four-cycle,  heavy- 
duty  Matthews  gas  engine,  directly 
connected  to  a  250-v.,  compound-wound 
d.c.    generator. 

The  electric  power  plants  also  vary 
in  horsepower  for  the  different  capac- 
ities of  shovels,  although  the  general 
layout  is  the  same  in  all  types.  They 
consist  of  an  induction  motor  of  40,  50, 
or  75  hp.,  driving  a  250-v.  shunt-wound 
generator.  The  primary  current  is 
usually  440  v.,  60  cycle,  and  is  brought 
to  the  shovel  by  means  of  a  specially- 
wound  and  insulated  cable.  A  slip- 
ring  arrangement  is  used  to  transmit 
the  current  to  the  main  part  of  the 
shovel. 

The  motor-generator  set  for  straight 
electric  power  is  interchangeable  with 
the  gas-engine  generator  set  on  the 
two  smaller  types. 

The  salient  feature  in  the  design  of 
these   shovels   is   the   use   of   separate 
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motors  for  each  motion,  which  con- 
stitutes   a     great    improvement     ever 

former  typos.  Hitherto,  the  small  elec- 
tric or  gasolene  shovel  has  been  of  the 
friction  type,  using  a  single  motor  or 
engine,  and  transmitting  the  power  U> 
the  various  points  of  application  by 
means  of  a  series  of  friction  clutches. 
This  caused  considerable  loss  of  power 
through  friction  in  gearing,  clutches, 
and  brakes,  and  wastage  due  to  turning 
the  machinery  over  while  running  idle. 
In  addition,  the  complication  of  gears 
caused  endless  maintenance  charges  and 
annoyance. 

The  motors  used  on  the  various 
motions,  swing,  hoist,  and  crowd  are 
all  series  wound,  mill  type,  230  v.  d.c, 
varying  in  horsepower  according  to  the 
size  of  the  shovel.  The  hoist  and  swing 
motors  are  mounted  on  rigid  bases  in 
the  body  of  the  shovel,  and  the  crowd 
motor  is  mounted  on  the  boom.  They 
are  all  placed  so  as  not  to  interfere 
with  the  use  of  standard  drums,  bear- 
ings, and  shafts,  so  much  so,  in  fact, 
that  the  motors  and  generating  set 
can  be  dispensed  with,  and  the  machine 
converted  into  a  standard  steam  out- 
fit, if  necessary.  Being  series  motors, 
they  have  high  speed  at  light  loads  and 
slow  speed  with  high  torque  at  heavy 
ones,  characteristics  that  are  also 
found  in  steam  shovels,  and  which  have 
much  to  do  with  their  success. 

A  motor-driven  air  compressor  which 
furnishes  air  for  the  hoisting  clutch 
and  crowding  brake  is  placed  at  the 
front  of  the  upper  frame  on  the  side 
opposite  the  control  levers. 


INDUSTRIAL  NOTES 


Byron  C.  Riblet,  of  the  Riblet  Tram- 
way Co.,  has  returned  to  Spokane,  after 
a  trip  of  inspection  to  the  recently  com- 
pleted 113-mile  aerial  tramway  lately 
installed  at  the  Premier  mine,  Portland 
Canal  district,  British  Columbia. 

Announcement  has  been  made  by  the 
Air  Reduction  Co.,  Inc.,  that  it  has 
purchased  all  of  the  assets,  trademarks, 
including  patents  and  trade  names,  of 
the  Davis-Bournonville  Co.  The  latter 
company  has  been  the  pioneer  in  the 
development  of  oxyacetylene  apparatus. 

W.  C.  Allen,  former  manager  of  the 
Black  &  Decker,  Philadelphia  branch, 
and  subsequently  special  representative, 
has  been  made  branch  manager  of  the 
Black  &  Decker  Chicago  territory, 
which  takes  in  the  states  of  Wisconsin, 
Illinois,  Missouri,  Iowa,  Minnesota  and 
North  Dakota. 

Noel  Cunningham,  formerly  connected 
with  the  Coal  Washing  Equipment  Co., 
has  now  become  associated  with  the 
Hardinge  Co.,  Inc.,  120  Broadway,  New 
York.  This  change  is  due  to  the  acquire- 
ment by  the  Hardinge  Co.  of  all  manu- 
facturing and  sales  rights  of  the  James 
Coal  Washing  Equipment,  formerly 
handled  by  the  Coal  Washing  Equip- 
ment Co. 


Technical  representatives  of  E.  I. 
DttPont  de  Nemours  &  Co.  whose  work 
takes  them  into  every  important  mining 
section  of  the  United  States  held  their 
annual  convention  at  Wilmington,  Del., 
March  2,  3  and  4.  Exhaustive  discus- 
sions were  carried  on  regarding  the 
problems  that  confront  the  miner  in 
the  best  use  of  explosives.  An  especially 
interesting  paper  was  read  by  F.  W. 
Hukill,  on  "Mining  in  Mexico."  A  talk 
on  the  best  use  of  explosives  in  salt 
mines  was  given  by  C.  S.  Hurter,  of 
Wilmington.  Arthur  LaMotte,  manager 
of  the  Technical  Bureau,  presided  at 
the  meeting  and  directed  the  discus- 
sions. At  the  end  of  the  session,  a 
visit  was  made  to  the  Du  Pont  dynamite 
plant  at  Gibbstown.  N.  J. 

The  Pittsburgh  Testing  Laboratory, 
Pittsburgh,  Pa.,  recently  announced  the 
retirement  of  its  president,  George  H. 
Clapp,  his  reappointment  as  a  member 
of  the  board  of  directors  of  the  com- 
pany, and  the  election  of  Colonel  James 
Hilliken  to  the  presidency  of  the  com- 
pany. This  corporation  conducts  a  large 
business  of  civil,  mechanical,  electrical 
engineering,  metallurgical,  mining  and 
chemical  investigations,  and  also  makes 
a  specialty  of  inspection,  testing  and 
analysis  in  other  kindred  fields,  special 
attention  being  devoted  to  the  inspec- 
tion of  railroad  locomotives,  cars,  steel 
rails,  track  appliances,  bridges,  and 
buildings. 


TRADE  CATALOGS 


HoIIinger  Buys  Oliver  Filters 

According  to  information  published 
in  the  press,  the  HoIIinger  Consolidated 
Gold  Mines  has  purchased  six  more 
14  x  16  ft.  oscillating  type  Oliver  filters, 
together  with  complete  vacuum  and 
solution-pump  equipment  and  all  acces- 
sories. 

One  Oliver  filter  of  the  same  size  and 
type  was  installed  at|  the  end  of  the 
Dorr  counter-current  section  of  the  mill 
some  months  ago.  This  filter  has  been 
operating  continuously  with  highly 
satisfactory  results,  having  decreased 
the  soluble  loss  in  both  gold  and  cyanide 
practically  to  zero.  The  one  machine, 
together  with  the  additional  filters  just 
ordered,  all  seven  of  which  will  be 
placed  at  the  lower  end  of  the  present 
cyanide  plant  and  take  the  underflow 
from  the  Dorr  tanks  (what  has  nor- 
mally been  the  final  tailing),  will  have  a 
capacity  of  at  least  4,000  tons  of  dry 
slime  per  day.  The  total  filtering  area 
will  be  about  5,000  sq.ft. 

The  exact  price  of  the  entire  filtering 
equipment  is  not  stated,  but  is  under- 
stood to  amount  to  about  $70,000.  This 
sum  may  at  first  appear  to  be  a  large 
capital  expenditure.  However,  when 
it  is  realized  that  it  takes  an  additional 
recovery  of  even  less  than  5c.  per  ton 
for  one  year  on  4,000  tons  per  day  to 
save  $70,000  in  a  single  year  it  resolves 
itself  into  a  profitable  investment. 

The  residue  from  the  filters  will  con- 
tain about  20  per  cent  moisture,  and  it 
is  planned  to  discharge  this  compara- 
tively dry  cake  to  conveyor  belts  which 
will  deliver  to  the  final  tailing  disposal 
system. 


Cement  Gun  Construction — The  Ce- 
ment Gun  Construction  Co.,  of  Chicago, 
111.,  has  issued  Gunite  Book  No.  7,  which 
contains  illustrations  showing  various 
types  of  construction  done  by  this  com- 
pany in  a  number  of  industrial  plants. 

Wood  Preservation  —  "Storing  and 
Seasoning  Cross  Ties"  is  the  title  of 
Bulletin  No.  20,  issued  by  the  Century 
Wood  Preserving  Co.,  of  Pittsburgh, 
Pa.  The  bulletin  outlines  the  methods 
of  seasoning,  causes  of  deterioration, 
and  the  handling  and  storage  of  ties, 
together  with  a  description  of  the  serv- 
ice rendered  by  the  company. 

Cableways — The  Deschanel  Engineer- 
ing Corporation,  90  West  St.,  New  York 
City,  has  issued  the  Deschanel  Cable- 
way  Bulletin,  which  describes  this 
company's  single-line  cableway.  It  is 
claimed  that  by  means  of  this  cableway 
material,  such  as  coal,  can  be  unloaded 
direct  from  railroad  cars  into  storage 
and  reclaimed  again  for  further  trans- 
portation. 

Laboratory  Rheostats  —  The  Allen- 
Bradley  Co.,  Milwaukee,  Wis.,  has  is- 
sued  Bulletin  E-2910,  which  describes 
the  Allen-Bradley  rheostat,  designed  to 
meet  a  need  in  the  laboratory  where 
fine  current  control  is  necessary  for 
electric  muffle  and  combustion  furnaces 
and  where  a  portable,  flexible  instru- 
ment finds  daily  application  in  general 
laboratory  work. 

Material  Handling  Equipment — The 
Wellman-Seaver  Morgan  Co.,  of  Cleve- 
land, Ohio,  has  issued  Bulletin  No.  71, 
"Material  Handling  Equipment  as  Ap- 
plied to  the  Copper  Industry."  This 
pamphlet  is  well  illustrated  with  photo- 
graphs and  wash  drawings,  which  show 
many  installations  that  have  been  made 
by  this  company  at  the  larger  copper 
properties,  including  car-dumper  in- 
stallations at  the  Utah  Copper  Co., 
Arthur,  Utah,  and  the  Chile  Copper  Co. 
at  Chuquicamata,  Chile;  the  excavating 
bridge  of  the  Chile  Copper  Co.,  and 
the  excavator  at  the  leaching  plant  of 
the  New  Cornelia  Copper  Co.,  Ajo, 
Ariz.  Suitable  explanatory  text  ac- 
companies each  illustration. 

Hydraulic  Giants — The  Joshua  Hendy 
Iron  Works,  of  San  Francisco,  Cal., 
has  recently  issued,  for  limited  circula- 
tion, Bulletin  128,  which  features  the 
applications  of  the  Hendy  hydraulic 
giants.  Outside  of  its  mining  field  the 
hydraulic  giant  has  been  extensively 
used  for  excavation  and  the  transporta- 
tion of  the  excavated  material  in  flumes. 
A  number  of  important  dams  have  been 
constructed  in  this  way.  An  interest- 
ing application  of  the  hydraulic  giant 
for  prospecting  was  made  by  the  Nipis- 
sing  Mining  Co.,  Ltd.,  at  Cobalt.  Here 
the  giant  was  used  to  wash  off  the 
superficial  soil  and  debris  covering  the 
formations  containing  the  silver  veins. 
The   bulletin    is    splendidly    illustrated. 
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Trade  Associations  and  Labor  Associations 

THE  STRIKE  SCHEDULED  by  the  coal  miners 
was  discussed  illuminatingly  al  a  recent  meeting 
of  the  Mining  and  Metallurgical  Societj  of 
America  by  a  coal  operator  who  conducts  a  union  opera- 
tion and  by  another  whose  mine  is  on  a  non-union  basis. 
The  coal  problem  affects  all  industries  and  all  indi- 
viduals, and  therefore  interests  us  all.  Both  men  plainly 
had  the  confidence  and  co-operation  of  their  men.  One 
works  with  a  "pit"  committee  of  union  employees,  but 
under  such  conditions  that  the  balance  of  power  and  the 
ultimate  right  of  decision  rests  not  with  the  local  or 
regional  unions,  but  with  the  international  union,  which 
is  di  minated  by  the  "central  competitive  field,"  includ- 
ing western  Pennsylvania,  Ohio,  Indiana,  and  Illinois. 
The  loss  of  time  and  money  borne  by  the  workers  as 
well  as  the  company  due  to  strikes  and  other  unnecessary 
interruptions  was  great  in  the  union  district,  but  the 
non-union  operator  reported  no  such  wastage  whatever. 
The  remarks  we  have  made  in  preceding  editorials 
with  respect  to  trade  associations  apply  pretty  well  also 
to  labor  unions.  Each  represents  the  same  principle — 
the  principle  of  organization,  which  is  a  right  and  is 
essentially  a  benefit  to  the  organized  parties  and  to  the 
commonwealth.  But  just  as  there  are  good  and  bad 
individuals  and  good  and  bad  trade  associations,  so 
there  are  good  and  bad  labor  unions.  More  accurately 
speaking,  since  there  is  "so  much  good  in  the  worst  of  us 
and  so  much  bad  in  the  best  of  us,"  the  individual  may 
so  conduct  himself  as  to  win  public  applause  or  be  haled 
into  court  for  punishment,  for  sinning  against  the  com- 
mon welfare;  and  the  lesson  is  that  he  must  not  so  sin. 
And  the  same  applies  to  the  trade  association  and  labor 
unions. 

As  labor  unions  represent  a  greater  mass  of  individ- 
uals, and  as  each  individual  has  a  vote,  there  has,  per- 
haps, been  a  greater  tendency  among  legislators  to  over- 
look labor  union  activities  in  restraint  of  trade,  than 
those  of  trade  associations.  Price  fixing  by  trade  asso- 
ciations is  held  unlawful;  yet  unquestionably  a  certain 
amount  of  price  manipulation  is  accomplished  by  their 
methods  without  their  incurring  censure,  as  in  the  con- 
duct of  the  business  of  the  California  Fruit  Growers' 
Association,  and  others  that  could  be  mentioned  off- 
hand; and  even  President  Harding  advised  the  farmers 
to  market  co-operatively.  Price  fixing  by  unions  has 
been  regarded  more  leniently,  as  in  the  coal  situation, 
where  the  discrimination  as  to  privilege  allowed  the 
miner  as  against  the  operator  is  more  uneven  than 
usual. 

We  do  not  intend  to  involve  ourselves  in  the  catch 
question  as  to  whether  or  not  labor  is  a  commodity.  It 
is  not ;  but  its  cost  is  immediately  translated  into  that 
of  a  commodity,  in  which  it  stands  in  the  same  category 
as  taxes  and  management  and  the  interest  on  capital, 
none  of  which  are  commodities;  yet  they  are  all  trans- 
lated into  fractions  of  the  price  of  a  ton  of  coal,  and 


that  is  the  commodity  which  we  musl  buy  at   the  sum 
total  so  determined. 

medj  is  the  proper  administration  of  thi 
with  an  eye  to  th<  Ifare;  and  it  is  doubtless  for 

purpose  of  encouraging  lal  iations  as  well  as 

warning  them,  when  their  activities  become  so  opposed 
to  the  public  welfare  that  they  become  injurious  in 
of  an  element  of  strength,  that  the  Department  of  Labor 
was  organized.     Thus  the  Department  of  Labor  -■ 
in   the  same   relation   to   the   labor   association   as   the 
Department  of  Commerce  does  to  the  trade  association. 


Boston  &  Montana  Again  Questioned 

IF  OUR  READERS  will  turn  back  to  the  issue  of 
Jan.  28  they  will  find  that  we  there  editorially  ques- 
tioned the  Boston  &  Montana  project,  then  being 
extensively  exploited  by  stock-selling.  The  outlook 
seems  far  from  bright.  We  have  just  been  reading  a 
report  on  the  property  by  ('.  S.  Herzig.  Mr.  Herzig 
reports  that  estimates  of  the  ore  reserves  which  have 
been  published  are  gross  exaggerations  and  his  "inspec- 
tion of  the  mine  demonstrated  that  the  enterprise  is 
threatened  with  disaster,  due  to  the  fact  that  not  enough 
ore  of  commercial  grade  has  been  developed  in  the  mine 
to  maintain  an  output  at  all  commensurate  with  the 
size  of  the  mill.  .  .  .  The  mine  is  not  now  on  a 
self-supporting  basis,  and  in  my  opinion  there  is  no 
reasonable  chance  of  it  being  so  in  the  near  future." 
It  would  seem  that  Mr.  Herzig's  examination  was  some- 
what superficial,  but  it  nevertheless  confirms  our  opinion 
that  the  enterprise  is  open  to  question. 

In  the  last  six  months  no  mining  company  has  been 
so  highly  touted  by  all  of  the  lighter  class  of  brokers 
as  Boston  &  Montana.  A  short  time  ago  the  stock  of 
the  Island  Oil  &  Transport  Corporation  was  given 
almost  equal  prominence.  That  company  has  just  gone 
into  the  hands  of  a  receiver,  and  although  it  seems  to 
have  earned  about  seven  million  dollars  in  one  year, 
when  the  oil  business  was  at  its  peak,  it  has  never  paid 
a  dividend.    We  trust  a  better  fate  awaits  B.  &  M. 

We  hope  that  those  of  our  readers  wTho  are  on  the 
mailing  lists  of  those  brokers  who  publish  market 
bulletins  will  be  warned.  It  has  been  our  experience 
that  data  which  they  publish  are  always  inaccurate  and 
often  wilfully  misleading.  The  mere  fact  that  they 
always  advise  one  to  buy  and  never  to  sell  is  in  itself 
significant  to  the  thinking  man.  Most  of  these  letters 
are  written  by  poorly  paid  clerks  who  know  absolutely 
nothing  of  the  properties  about  which  they  rave. 

It  is  unfortunate  that  the  wolves  of  downtown  New 
York  usually  select  mining  and  oil  companies  for  their 
attention.  When  they  establish  connections  with  in- 
competent mine  operators  the  result  is  particularly 
dangerous,  and  tends  to  throw  a  light  of  suspicion  on 
all  mining  enterprises,  which,  despite  what  Mark  Twain 
said,  are,  as  a  general  rule,  straightforward  enter- 
prises, the  same  as  most  other  lines  of  human  endeavor. 
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A  Felicitous  Award 

ON  MARCH  7  the  council  of  the  Institution  of 
!  and  Metallurgy  vot.nl  unanimously  to 
stow  its  gold  medal  on  Mr.  Edward  T.  McCar- 
thy "in  recognition  of  his  services  to  the  mining  indus- 
try and  the  mining  engineering  profession,   and  as  an 

--:on  of  the  high   regard  in  which  he  is  held  by 

his  fellow  engineers."   To  those  who  know  Mr.  McCarthy 

— and    they    are   in    every    quarter   of   the    globe — this 

award  will  seem  as  felicitous  as  the  terms  in  which  it 

led.     Of  his  services  to  the  mining  industry, 

.  nture  to  mention  his  sterling  good  sense,  which 
has  recognized  the  need  for  applying  sound  business 
principles  even  to  such  a  speculative  venture  as  a  min- 
ing enterprise.  Of  his  services  to  the  profession,  we 
shall  lay  stress  on  the  sincerity  and  integrity  of  his 
work,  the  expression  of  high  character  and  a  humane 
spirit.  In  mining  operations  there  are  many  opportuni- 
ties for  a  proper  consideration  of  employees  and  for 
intellectual  honesty  toward  employers.  Mr.  McCarthy 
has  been  an  exemplar  of  both.  The  Institution  has  done 
honor  not  only  to  the  recipient  of  its  medal  but  to  itself 
and  to  the  profession  in  selecting  for  the  award  one  who 
stands  for  the  highest  ideals  of  mining  engineering  as 

an  art  and  a  vocation. 

♦ 

One  Is  Born  Every  Minute 

IX  THE  LATTER  PART  OF  1920  (page  948  of  the 
Nov.  13,  1920,  issue  of  Engineering  and  Mining 
nl),  we  published  an  account  of  the  muddled 
affairs  of  the  Broken  Hills  Silver  Corporation.  The 
strategic  organization  of  that  foray  upon  the  public 
was,  you  will  remember,  the  incorporation  of  a  mining 
property  with  a  capitalization  of  3,000,000  shares,  par 
value  10c.  each,  and  2,000,000  shares  of  treasury  stock, 
the  stock  being  fully  paid  and  non-assessable.  The 
treasury  stock  was  underwritten  by  a  company  known 
as  the  Fidelity,  Finance  &  Funding  Co.,  of  Nevada, 
for  a  lump  sum  to  be  paid  in  installments,  the  aggregate 
purchase  price  being  $380,000. 

After  manipulations  through  the  San  Francisco  Stock 
Exchange,  from  aggregate  sales  amounting  to  several 
hundred  thousand  dollars  by  the  speculating  or  gambling 
public,  the  mining  company  received  a  total  of  approx- 
imately $156,000  from  this  "Financing  Company." 
The  payments  were  to  be  used  for  the  operation  and 
equipment  of  the  mine.  The  underwriting  company  placed 
hares,  together  with  large  amounts  of  promotion 
stock,  upon  the  market,  and  initiated  a  campaign  to 
sell  them  at  as  high  an  advance  over  the  price  paid 
for  the  stock  as  possible.  Frequent  reports  of  "selling 
short"  or  failure  to  deliver  shares  when  purchased  at- 
tended these  manipulations.  The  results  of  this  cam- 
paign were  more  or  less  disastrous,  and  the  control  of 
the  mine  was  taken  over  by  a  few  sad  and  disheartened 
stockholders. 

In  this  misadventure,  you  will  also  remember  that 
George  Graham  Rice  was  the  instigator  and  presumably 
the  chief  beneficiary.  We  next  heard  from  George 
Graham  Rice  in  connection  with  a  Utah  property,  the 
Bingham-Galena,  with  similarly  spectacular  and  disas- 
trous underwriting  and  promotion  of  stock  .-; 

Recently,  it  was  authoritatively  reported  to  us  that 
George  Graham  Rice's  unquenchable  belief  in  the  truth 
of  the  caption  which  heads  this  editorial  has  led  him 
to  plan  the  flotation  of  another  promotion  known  as 
the    Idaho    Gold    Corporation,    incorporated    under   the 


Nevada  laws  by  Idaho  and  Utah  men.  The  capitaliza- 
tion is  5,000.0011  -hares,  of  ,i  par  value  of  10c.  per 
share.  2.000,000  shares  to  be  promotion  stock.  The 
Utah-Idaho  Finance  Company,  a  Nevada  corporation 
having  a  capitalization  of  $50,000,  par  value,  offers 
to  buy  the  3,000,000  remaining  shares  of  the  Idaho 
Gold  Corporation  on  the  basis  of  a  sliding  scale  of 
prices  and  deferred  payments;  the  details  are  not 
germane  at  this  time.  Of  this  money,  70  per  cent  is 
to  be  used  in  mine  development.  It  appears  that  the 
management  of  the  property  is  to  be  controlled  by  the 
Utah-Idaho  Finance  Company.  The  physical  property 
of  the  company  was  called  the  Neptune  Consolidated, 
formerly  knowrn  as  the  Vishnu  Mine  property,  and  is 
in  Elmore  County,  Idaho.  It  consists  of  lode  claims, 
placers,  and  certain  water  rights.  We  know  nothing 
about  the  property,  nor  can  we  find  mention  of  it  in 
recent  volumes  of  "Mineral  Resources,"  the  "Mines 
Hand  Book,"  or  other  general  sources  of  information. 

Let  us  look  critically  at  the  financial  arrangements, 
for  hei-e  we  may  get  an  insight  into  an  obscure  game 
of  finance.  Of  the  5,000,000  shares,  2,000,000  remain 
in  the  hands  of  certain  persons  in  lieu  of  cash  payment 
for  mining  claims,  property,  or  for  miscellaneous 
services.  In  transactions  of  this  kind,  the  promotion 
stock  is  usually  held  in  a  pool.  This  is  of  course  to 
give  sufficient  time  for  the  stock  to  mature  in  price, 
or  in  other  words,  to  prevent  "gumming  up  the  game." 
The  remaining  3,000,000  shares  are  to  be  purchased  by 
the  "intermediate"  or  underwriting  company  for  a  total 
sum  of  $600,000. 

The  ultimate  owners  of  these  3,000,000  shares  will 
own  60  per  cent  of  the  property.  For  every  dollar  they 
contribute,  42c.  will,  if  the  promise  is  kept,  go  into 
the  mine,  28c.  will  indirectly  enrich  the  promotion 
stockholders,  and  30c.  will  be  dissipated  in  a  manner 
not  disclosed. 

Suppose  it  sells  for  an  average  of  40c.  per  share. 
This  would  return  to  it  double  the  amount  for  which 
it  bought  the  shares  and  would  signify  that  the  stock 
purchaser  would  have  his  money  distributed  as  follows: 
50c.  to  the  "finance  corporation,"  21c.  to  the  mine,  14c.  to 
indirect  enrichment  of  promotion  stockholders  and  15c. 
to  an  unknown  direction  or  control.  In  other  words, 
for  every  dollar  the  mine  gets,  the  stockholder  puts 
up  $4.76.  For  a  sale  price  of  $1  per  share,  the  figures 
are  80c.  to  the  "finance  corporation,"  8.4c.  to  the  mine, 
8c.  to  promotion  stockholders  and  3.6c.  to  an  undeclared 
and  unknown  purpose.  For  every  dollar  going  into 
the  mine,  $11.90  leaves  the  stockholder's  pocket  (exclud- 
ing the  promotion  stock). 

We  think  that  you  will  agree  with  us  that  this  is 
indeed  a  type  of  finance  that  warrants  the  presence  of 
a  handy  policeman.  The  dismayed  and  deluded  stock- 
holders of  the  Broken  Hills  Silver  Corporation  are 
pathetically  holding  their  almost  empty  sack  and  peer- 
ing around  in  the  dim  light  of  the  flickering  candle  that 
George  Graham  Rice  gave  them  to  hold.  Can  this  new- 
foray,  if  it  is  allowed  to  go  forth,  result  in  any  other 
than  a  similar  outcome? 


Remarks  by  the  Editor 

JUST  A  FEW  WORDS  about  our  contents  this  week 
and  what  we  are  trying  to  do.  Please  take  special 
note  of  the  article  on  the  marketing  of  pyrites  by 
our  Western  Editor,  George  J.  Young,  because  this  is  the 
result  of  a  plan  we  have  had  for  two  or  three  years  and 
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have  just  succeeded  in  bringing  to  fruition.  We  feel 
that  the  marketing  end  of  the  mining  business  U 
understood,  and  that  it  is  pexfnaps  the  phase  of  the  busi- 
ness that  will  pay  best  to  study  and  comprehend,  so  thai 
we  may  devise  better  methods  for  marketing,  or  profit  by 
knowledge  of  existing  conditions.  The  first  step  in  this 
program  is  to  find  out  the  existing  facts.  Mr.  Young's 
article  iloes  this  for  pyrite.  It  is  the  first  of  the  series. 
Every  other  week  we  shall  publish  another  of  the 
series  till  we  have  gone  the  round  of  the  metals  and  the 
directly  marketed  minerals.  Then  we  shall  publish  them 
all  together  in  a  book.  We  visualized  and  planned  the 
book  before  we  arranged  for  any  of  the  articles.  These 
articles  are  being  written  on  a  common  plan,  but  by 
different  authors.  We  have  now  on  hand  for  publica- 
tion an  article  on  "Marketing  Silver  Bullion,"  by 
Parker  1>.  Handy,  senior  member  of  the  firm  of  Handy 
&  Harman,  which  establishes  the  official  New  York 
price  for  silver  (just  as  Engineering  ami  Mining  Jour- 
nal-Press does  for  copper,  lead,  and  zinc)  ;  another  ar- 
ticle on  the  marketing  of  arsenic,  by  F.  Y.  Robertson. 
vice-president  of  the  United  States  Smelting,  Refining  & 
Mining  Co.;  one  on  the  marketing  of  tungsten,  by 
Charles  Hardy,  of  Hardy  &  Ruperti,  the  principal 
American  dealers  in  tungsten,  and  articles  on  the  mar- 
keting of  talc  and  of  soapstone,  by  Raymond  B.  Ladoo, 
of  the  U.  S.  Bureau  of  Mines,  specialist  on  the  non- 
metallic  ores  and  a  student  of  their  marketing  condi- 
tions.   Other  articles  are  in  preparation. 


As  to  the  present  issue,  we  want  to  point  out  briefly 
the  diversity  and  the  value  of  the  contributed  articles. 
An  interesting  article  is  that  on  the  proposed  mining 
of  limestone  through  a  four-compartment  inclined  shaft, 
written  by  J.  H.  Stovel,  who  has  previously  contributed 
papers  on  shaft-sinking  to  Engineering  and  Mining 
Journal.  One  thinks  of  the  mining  of  limestone  as 
purely  a  quarrying  operation:  so  it  will  be  interesting 
to  read  this  article,  especially  as  it  discusses  the  method 
of  sinking,  the  costs,  records  of  progress,  and  an  outline 
of  the  proposed  mining  system. 

For  the  metallurgist,  the  article  on  "Lead  Losses  in 
Smelting  Low-Grade  Material"  will  be  interesting,  as  a 
foreign  viewpoint  on  smelting  conditions,  for  certain 
differences  are  manifest  between  American  and  foreign 
practices. 

Lately  attention  has  been  repeatedly  directed  to  new 
mineral  discoveries  in  various  parts  of  Canada,  so  that 
the  discussion  on  "Canada  as  a  Gold  Producer,"  by 
Alexander  Gray,  former  editor  of  the  Canadian  Mining 
Journal,  is  timely,  and  it  also  is  able.  The  author  prop- 
erly points  out  that  Canada  is  a  promising  field  for 
gold  mining. 

Mining  geology  in  the  South  American  field  is  rep- 
resented by  the  articles  on  the  Huantajaya  silver  dis- 
trict, discovered  before  the  Spanish  conquest  of  Peru. 


We  still  have  something  to  say  about  the  elimination 
of  waste  in  the  mining  industry,  and  we  are  going  to 
say  it,  not  with  flowers,  but  with  dollars.  It  is  this: 
Our  circulation  department,  after  a  long  period  of 
slumber  of  the  disturbing  kind,  has  waked  up  w-ith  an 
idea  that  is  really  brilliant.  Our  new  circulation  man- 
ager, George  E.  Andrews,  springs  this  one:  why  not 
give  a  one  year's  subscription  for  $4,  as  per  schedule, 
and  two  years  for  $6?    "Bully !"  say  we,  being  always  for 


economj  ami  for  the  elimination,  etc.    You  will  a1 
inquire,  how  we  can 

;l   hand    calculation    might     indicate    that    we    WOUld 

-land  to  lose  $28,000  or  $30,1 next  year.     And  t 

the  secret:  we  make  monej  oul  of  the  deal.  And 
you.  The  red  tape,  stencil  making,  transferring,  card 
indexing,  literature-sending  and  all  the  rest  of  the 
complicated  costs  that  come  out  of  your  second  $4  is 
saved,  and  we  are  money  in  pocket  not  so  much  as  you 
naturally — you  get  50  per  cent — but  we  save  enough  so 
that  we  win  also.  This  is  the  new  journalism.  Let  the 
good  work  go  on !  Formerly  a  man  who  took  Engineer- 
ing and  Minnm  Journal  and  Mining  and  Scientific  Press 
for  two  years  paid  $18.  Now  he  pays  $6.  Next  year  in 
this  item  alone  we  figure  that  we  shall  save  the  mining 
industry,  if  the  men  comprising  it  wish  (and  who 
wouldn't?) — around  $50,000.  by  this  reduced  cost  of 
subscription  alone.  If  the  mining  industries  could  make 
similar  increases  in  efficiency  and  reduction  of  costs  all 
along  the  line  they  would  soon  be  booming.    Let's  go! 


The  Northwest  Mining  Truth,  published  in  Spokane, 
bewails  the  consolidation  of  Engineering  and  Mining 
Journal  and  Mining  and  Scientific  P7-ess,  and  opines 
that  Engineering  and  Mining  Journal  has  "never  leaned 
towards  the  independent."  Most  extraordinary,  we 
should  say.  We  wonder  if  the  editor  of  Mining  Truth 
is  himself  independent ;  for  if  he  is,  he  should  recognize 
it  in  others.  True  independence  is  a  quiet  and  as- 
sured characteristic;  it  goes  with  fairness,  truth,  and 
good  will. 


J.  R.  Finlay,  writing  personally  to  the  editor,  makes 
some  remarks  that  will  bear  printing.  Mr.  Finlay  has 
the  faculty  of  making  you  think — twice.  Unless  you 
think  twice  you  don't  get  him.    He  observes: 

"I  have  noted  with  considerable  interest  the  consolidation 
of  the  Engineering  and  Mining  Journal  with  the  Mining  and 
Scientific  Press.  I  hope  and  believe  it  will  be  a  good  thing. 
The  combined  paper  ought  to  cover  the  country  quite 
thoroughly. 

"I  have  a  distinct  idea  that  the  functions  of  technical 
publications  are  broader  than  most  people  believe  them  to 
be;  for  instance,  I  suppose  you  have  gained  the  impression 
that  nothing  should  be  said  in  your  paper  that  does  not 
apply  directly  to  mining.  Of  course  that  should  be  generally 
the  case,  because  your  paper  or  papers  are  avowedly  tech- 
nical journals  for  the  mining  industries;  but  have  you 
thought  of  this  view,  that  just  such  publications  may  and 
probably  do  have  a  greater  effect  on  public  opinion  than 
the  so-called  popular  papers  and  magazines?  Take  for 
instance  a  magazine  like  the  Atlantic  Monthly,  which  deals 
with  public  questions  in  a  general  way  and  with  matters 
with  general  intellectual  interest:  I  doubt  very  much 
whether  if  affects  public  opinion  as  it  is  perhaps  popularly- 
supposed  to  affect  it,  because  the  kind  of  people  who  read 
the  Atlantic  Monthly  are  not  very  active  in  the  ordinary- 
pursuits  by  which  people  get  a  living,  but  ten  or  twelve 
million  people  in  this  country  get  a  living  through  mining, 
or  from  the  industries  that  are  based  upon  mining,  and  if 
they  can  see  that  they  can  get  that  living  better  in  one 
way  than  in  another  way,  they  are  going  to  stick  to  the  way 
that  is  most  promising.  When  you  deal  with  ten  or  twelve 
million  people  you  deal  with  politics.  Therefore  I  believe 
that  inasmuch  as  economics  is  a  more  fundamental  subject 
than  politics,  trade  journals  such  as  yours  have  a  deep  in- 
fluence on  politics  through  public  opinion.  It  does  not  seem 
to  me  that  I  am  expressing  myself  very  well,  but  my  general 
idea  is  that  your  paper  should  go  into  the  whys  and  where- 
fores of  the  processes  by  which  general  prosperity  is 
furthered  or  retarded." 


r»G4 


Engineering  mid  Mining  Journal-Press 


Vol.  113,  No.  14 


A  Golden  Myth 

By  T.  A.  Rickard 


a      A  RECENT  MEETING  of  the  Mining  Commit- 

_A  •.,  ,.f  the  Spokane  Chamber  of  Commerce  "a 
J.  \. voluminous  brief"  was  submitted  by  Colonel 
Chester  T.  Kennan  on  the  subject  of  an  alleged  con- 
spiracy for  the  control  of  the  gold  supply  of  the  United 
-.  That  Mr.  Kennan's  statement  was  voluminous 
I  can  well  l>elieve;  like  a  cuttlefish,  he  covers  his  tracks 
with  an  inky  darkening  of  the  waters  of  thought — in 
short,  he  is  a  man  that  writes  freely  on  subjects  con- 
cerning which  he  is  inadequately  informed;  he  ought 
to  be  a  reporter  on  a  Hearst  newspaper. 

This  is  not  the  first  time  that  the  "Colonel"  has 
uncovered  a  mare's  nest.  Two  years  ago  he  unearthed  a 
'"swindle*"  that  had  been  perpetrated  by  a  "MeAdoo 
syndicate,"  and  at  the  same  time  he  asserted  in  public 
that  the  smelters  were  paying  only  §20  per  ounce  for 
gold  that  they  sold — in  Europe  presumably — at  $35  per 
ounce,  and  that  they  were  "pocketing  the  difference." 
In  regard  to  his  latest  "conspiracy."  he  has  misled  many 
people  in  the  Northwest  by  means  of  a  myth  born  of 
his  own  disordered  imagination.  Mr.  Kennan's  "con- 
spirators" are  the  directors  of  the  Federal  Reserve 
Bank.  He  charges  the  directors  with  having  dishonored 
the  notes  of  the  bank  by  refusing  to  redeem  them  in 
gold;  nay,  even  the  Government  of  the  United  States 
is  in  a  conspiracy  to  withhold  gold  coin  from  the  people, 
according  to  the  "Colonel."  His  statements  would  be 
important  if  true.  They  are  not.  He  can  obtain  from 
his  banker  a  draft  on  a  Federal  Reserve  bank  and  ex- 
change the  draft  for  the  equivalent  in  gold  coin,  or, 
simpler  still,  he  can  get  what  gold  he  wants  at  his  bank 
on  his  personal  check  up  to  the  limit  of  his  credit. 
His  bank  is  under  no  obligation  to  do  this,  but  it  will. 
Anybody  can  get  $1,000,000  in  $20  gold-pieces  tomorrow 
without  any  hocus-pocus.  The  Mint  of  the  United 
States  will  sell  gold  bullion  to  Mr.  Kennan  on  the  terms 
fixed  by  law — namely,  not  less  than  $5,000  worth  at 
$20.67  per  ounce.  Moreover,  he  can  sell  his  gold  to 
the  Government  at  the  same  price,  but  not  less  than 
$50  worth  at  a  time.  The  United  States  maintains  a 
free  market  for  gold.  At  the  present  moment  any  out- 
ward movement  of  gold  would  be  facilitated  by  those 
in  authority,  for  there  is  in  this  country  today  $4,000,- 
000,000  in  gold,  which  is  more  than  is  needed. 

Mr.  Kennan  asserts  that  gold  is  now  worth  $40  per 
ounce  on  the  foreign  market,  and  inferentially  that  our 
miners  are  not  receiving  the  right  price  for  it,  seeing 
that  they  can  sell  it  for  only  $20.67.  He  asserts  that 
of  •  world's  current  supply  of  gold  comes  from 
mines  in  the  British  dominions  and  that  this  British- 
mined  gold  is  -old  in  London  for  125  -hillings  per  ounce; 
so  he  deduces  the  existence  of  a  "premium"  of  about 
47  per  cent,  because  normally  gold  sells  in  London  for 
84.95  shillings  per  ounce.  He  overlooks  or  disregards 
the  fact  that  the  payment  is  made  in  paper  currency 
that  is  at  a  discount  equivalent  to  the  so-called  pn-mium 
— that  is,  the  gold  sovereign  was  worth  47  per  cent 
more  than  the  paper  pound  sterling  on  the  day  when 
gold  was  selling  for  125  shillings.     Great  Britain  has 

suspended    specie    payment,    while    the    United    States 

maintains  its  currency  on  a  gold  basis,  so  that  the  price 
of  gold  in  this  country  is  maintained  at  the  normal  rate. 

Since  the  date  when  the  "Colonel"  relieved  himself  of 


his  "brief"  the  rate  of  exchange  has  improved,  the 
British  paper  pound  has  gone  up  to  $4.44,  and  the  price 
of  gold  in  London  has  gone  down  concurrently  to  94 
shillings  per  ounce.  If  a  mine-owner  ships  gold  from 
California  to  London  he  will  receive  the  quoted  price, 
which  will  be  as  much  more  proportionately  than  the 
normal  in  paper  shillings  as  the  shillings  are  below 
normal  in  exchange  with  the  American  dollar;  in  other 
words,  the  dollar  remains  on  a  parity  with  gold,  so  that 
the  price  of  gold  from  Johannesburg  in  terms  of  dollars 
or  sovereigns  has  not  changed  from  the  normal  ratio, 
as  it  was  before  the  war. 

It  is  not  surprising  that  many  people  are  mentally 
adrift  on  this  subject,  because  not  only  such  irrespon- 
sible scribes  as  Mr.  Kennan  but  the  so-called  statisti- 
cians of  the  American  Mining  Congress  have  issued 
much  half-baked  propaganda  on  the  gold  problem.  In 
the  effort  to  win  the  support  of  the  mining  community, 
the  Mining  Congress,  in  its  monthly  "Journal"  and  in 
loose-lipped  talk  at  its  conventions,  has  spread  the  fal- 
lacy that  there  is  something  sinister  in  the  selling  of 
South  African  gold  in  London  at  a  "premium."  The 
McFadden  Bill  gained  support  partly  by  reason  of  a 
popular  misunderstanding  on  the  subject.  Of  that 
attempted  legislation  I  shall  say  only  that  it  might 
have  been  justifiable  during  the  wir,  but  the  conditions 
that  excused  such  a  piece  of  special  pleading  have 
passed,  and  the  gold-mining  industry  of  this  country, 
I  am  glad  to  add,  is  now  in  a  position  in  which  it  needs 
no  fictitious  aid.  It  is  regrettable  that  the  officials  of 
the  Mining  Congress  should  have  played  a  part  in  mis- 
leading the  public  on  matters  concerning  which  they 
could  have  informed  themselves  correctly.  For  ex- 
ample, the  notion  that  we  needed  an  enlarged  supply  of 
gold  from  domestic  mines  in  order  to  fortify  the  gold 
reserve  in  the  U.  S.  Treasury  was  mistaken,  for  during 
the  last  five  years  the  inflow  of  gold  from  abroad  has 
been  much  more  than  sufficient  for  that  purpose.  More- 
over, the  idea  that  the  gold  produced  from  our  own 
mines  necessarily  would  be  available  for  such  a  purpose 
was  childish,  for  the  simple  reason  that  gold  does  not 
remain  in  the  country  of  its  origin;  on  the  contrary, 
it  is  at  the  mercy  of  the  tides  of  commerce  and  moves 
outward  or  inward  in  accordance  with  the  balance  of 
international  trade.  The  gold  of  South  Africa  will  come 
to  New  York  so  long  as  the  United  States  is  a  creditor 
nation  and  the  metal  is  needed  to  settle  obligations 
between  the  peoples  of  Great  Britain  and  the  United 
States.  Moreover,  the  amount  of  gold  produced  an- 
nually in  this  country  is  a  mere  drop  in  the  bucket  of 
international  commerce.  Recently,  our  mines  have  been 
producing  about  fifty  million  dollars'  worth  of  gold  per 
annum;  what  is  that  compared  with  a  foreign  trade  of 
twelve  to  fifteen  billion  dollars  per  annum?  As  much 
as  ninety  million  dollars  of  gold  has  been  imported  in 
one  month — namely,  October  of  1920.  These  are  simple 
facts  that  have  been  ignored  by  the  Mining  Congress  in 
its  efforts  to  push  the  passage  of  a  gold-bounty  bill 
through  the  national  legislature  at  Washington.  The 
miner  is  to  be  congratulated  that  he  can  sell  his  gold 
at  the  old  stand  at  the  old  rate,  while  the  general  level 
of  commodity  prices  has  gone  down  nearly  50  per  cent 
in  two  years. 
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Moroccan  Phosphate  Deposits 

Operations  Subject  to  Local  Governmental  Dei 
— Not  Competitive  With  American  Product 
Unless  Improved  Methods  Are  Adopted 

In  the  Engineering  and  Mining  Journal  of  Feb.  11, 
1922,  Warren  M.  Foote  has  an  article  on  the  "Non- 
Metallic  Minerals,"  and  on  page  246  of  that  article  I 
note  the  following  statement:  "Exports  have  been 
seriously  affected,  and  those  well  informed  appear  to 
feel  that  American  export  trade  of  phosphate  will  be 
lost  in  a  few  years  to  the  Moroccan  deposits.  Hundreds 
of  millions  of  tons  of  rock  which  is  said  to  be  geolog- 
ically the  same  as  the  Tunisian  rock  have  been  uncov- 
ered by  the  French  government  in  Morocco.  The 
French  are  hopeful  of  eventually  controlling  the  entire 
European  market,  following  their  shipment  about  the 
end  of  1921  of  a  first  lot  of  500  tons." 

In  the  spring  of  1920  I  was  associated  with  some 
French  mining  engineers,  and  made  an  examination  of 
the  above-named  deposits,  and  I  estimated  that  they 
contained  1,000,000,000  tons.  These  deposits  were  dis- 
covered in  1912.  about  ninety-three  miles  to  the  south- 
east of  Casablanca,  near  El-Boroudj.  It  soon  became 
evident  that  they  were  of  considerable  extent  and 
promised  formidable  tonnage,  because  successively  the 
discoveries  at  Oued-Zem,  Marrakech,  and  Chichaoua 
were  announced.  The  last-named  deposit  was  said  to 
be  not  so  rich  but  of  considerable  tonnage  and  extent. 
Finally,  other  layers  were  discovered,  of  which  up  to 
now  little  has  been  known.  Research  work  has  been 
continued  by  the  Moroccan  administration  and  by  indi- 
viduals. 

The  deposit  of  El-Boroudj,  the  first  discovered, 
stretches  from  the  east  to  the  west  over  a  zone  of  sixty- 
two  miles,  from  Oued-Zem  to  Dar-Chafai.  Its  northern 
limit  approaches  Guisser,  and  to  the  south  the  boundary 
line  of  the  bed  is  the  El-Boroudj  cliff,  which  looks  down 
on  the  plain.  At  this  point  the  erosion  has  caused 
the  phosphate  formation  to  disappear,  but  one  sees  it 
reappear  further  on  in  the  region  of  El-Kelaa.  In  the 
valleys  cut  out  in  the  table-land  by  the  streams  of  water 
descending  toward  Oum-Er-Rebia — valleys  which  follow 
the  road  from  El-Boroudj  to  Guisser — beds  are  to  be 
seen  midway  on  the  slope. 

From  research  undertaken  by  the  mine  service  of 
the  protectorate  it  is  estimated  that  the  deposit  recog- 
nized in  that  zone  will  reach  a  thousand  million  tons  of 
phosphate. 

Reports  and  publications  on  these  riches  of  Morocco 
foresaw  their  rapid  working  in  the  perimeter  of  El- 
Boroudj,  Ouallatou,  and  Biar  Meskoura,  and  more 
notably  in  the  southern  and  western  parts  of  that 
perimeter,  where  the  cliffs  permit  the  opening  of  the 
trenches  uncovering  the  bed  of  phosphate.  On  other 
points  shafts   of  moderate   depth,   or   trenches   on   the 


sides  of  the  cliffs,  would  allow  easy  and  remunerative 
working.  Elsewhere  exploitation  would  have  to  be  by 
tunneling. 

The  localities  are  of  technical  and  commercial  inter- 
est because  of  the  apparent  stratigraphic  regularity  of 
the  formation  and  the  facilities  for  prospecting.  It  is 
said  that  this  region  contains  more  than  100,000,000 
tons  of  phosphate  grading  65  per  cent  for  the  upper 
bed.  Twenty-three  analyses,  representing  a  number  of 
samples,  show  from  49  to  73  per  cent  bone  phosphate 
of  lime,  with  an  average  for  all  samples  of  62.74  per 
cent.  The  layers  of  phosphate  of  the  deposits  are  not 
continuous  through  the  district  above  described,  and 
their  value  naturally  varies  with  the  grade  of  the  beds. 

At  many  places  the  phosphate  is  too  poor  in  grade  to 
be  commercially  recovered,  and  this  is  often  the  con- 
dition, as  in  Algiers  and  Tunis,  of  the  thickest  and 
most  important  beds. 

The  formation  at  El-Boroudj  is  about  ninety-eight 
feet  thick,  with  four  beds  of  phosphate,  and  at  Oued- 
Zem  sixty-five  feet,  with  three  layers  of  phosphate. 
In  both  deposits  the  phosphate  is  grayish  and  easily 
friable.  The  phosphate  beds  are  separated  by  calcareous 
beds,  clays,  and  a  low  percentage  of  phosphatic  marls. 
In  some  places  six  beds  are  shown,  two  of  them  only 
fifteen  to  twenty  inches  thick,  and  not  workable;  two 
forty  to  sixty-four  inches,  and  two  sixteen  and  twenty- 
six  feet  thick. 

Political  Status  Uncertain 

Concerning  the  working  of  these  deposits  there  have 
successively  been  proposed  adjudication,  cession  to  an 
Anglo-Italian  group,  and  sale  of  the  deposits  or  part 
of  them  to  the  United  States  to  pay  off  the  French 
war  debt  to  this  country.  Some  were  strongly  against 
the  adjudication,  which,  at  the  current  rate  of  exchange, 
would  appear  to  be  greatly  to  the  disadvantage  of 
France.  Certain  groups  in  Algiers  and  Tunis  have 
been  publicly  censured  for  causing  delay  in  the  work- 
ing of  the  deposits,  others  maintaining,  however,  that 
the  phosphates,  constituting  a  rich  asset  of  the  Moroccan 
state,  should  be  developed  by  the  state  for  its  own 
profit. 

Actually,  the  future  working  of  the  deposits  is  regu- 
lated by  the  Dahir  of  January  last  (6  Djoumada  1, 
1338),  which  reserves  solely  to  the  Makhzen  their 
research  and  working,  but  with  the  understanding  that 
consideration  be  given  to  the  rights  of  prospectors 
which  were  acquired  before  the  said  Dahir  was  in 
force.  The  Dahir  of  Jan.  19,  1914,  afforded  to  foreign 
groups  a  possibility  of  making  mineral  researches. 

It  is  understood  that  the  French  government  opposes 
state  development,  and  consequently  there  is  no  definite 
understanding  as  to  the  manner  in  which  the  work  is 
to  be  undertaken.  The  French  administration  mined  a 
limited  amount  last  year.  At  that  time  it  was  clear 
that  the  development  of  the  deposits  had  been  the  sub- 
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(  discussion  and  that  the  grade  of  the  phosphate 
hail  been  grossly  exaggerated,  with  the  sole  purpose  of 
securing  a  bi^r  loan  to  the  Cherifian  state  from  the 
French  government.     It  was  rumored  that  the  French 

government  has  granted  to  the  Cherifian  state  the  right 
.000  fr..  and  I  understood  at  the  same 
time  that  32,000,000  fr.  was  to  be  used  in  the  construc- 
tion of  a  railroad  from  the  mines  to  the  seaboard, 
and  for  improvements  at  the  port  and  works  in  the 
mines. 

Grade  Generally  Inferior  to  American  Product 
Deeming  the  grade  of  tlie  phosphate,  twenty-three 
analyses  of  material  from  the  district  of  El-Boroudj 
include  two  analyses  below  50  per  cent ;  eight  from  50 
to  60  per  cent :  seven  from  GO  to  70  per  cent,  and  six 
from  70  to  73  per  cent,  bone  phosphate  of  lime.  The 
twenty-five  analyses  of  the  district  of  Oued-Zem  show 
five  from  50  to  60  per  cent;  seven  from  60  to  70  per 
cent :  eleven  from  70  to  80  per  cent ;  and  two  slightly 
above  80  per  cent.  But  it  has  been  said  that  it  would 
be  wrong  to  attach  a  great  importance  to  a  few  analyses 
that  cannot  represent  the  composition  of  such  an  im- 
mense tonnage  of  phosphate.  Further,  and  significant 
in  this  connection,  is  the  fact  that  the  deposits  which 
were  to  be  worked  are  those  that  are  now  being  worked 
in  the  district  of  El-Boroudj,  and  yet  they  are  poorer, 
and  situated  at  a  greater  distance  from  the  seaboard, 
than  the  deposits  of  the  Oued-Zem  region,  the  so-called 
80  per  cent  deposits. 

The  best  analyses  came  from  the  Oued-Zem  district, 
but  the  average  grade  of  the  phosphate  beds  is  prob- 
ably not  much  higher  than  the  beds  of  other  regions, 
since,  as  already  stated,  it  had  been  decided  to  open  the 
deposits  of  El-Boroudj  and  to  build  a  railroad,  which 
I  understand  has  been  done,  from  there  to  Casablanca. 

The  deposits  found  in  the  region  of  Mogador  are  of 
low  grade:     40  to  45  per  cent  tricalcium  phosphate. 

All  phosphate  that  has  been  shipped  from  Florida 
tip  Europe  has  been  under  contract  to  run  not  less  than 
77  per  cent  bone  phosphate  of  lime,  not  over  3  per  cent 
of  iron  and  alumina,  and  3  per  cent  of  moisture. 
Averages  analyses  of  the  best  of  the  Moroccan  phos- 
phate ore  are  only  62.74  per  cent  tricalcium  phosphate. 

Acm  Treatment  of  Low-Grade  Ores  Not  Efficient 

Before  the  Great  War,  Florida  exported  1,400,000 
tons  of  phosphate  of  grade  superior  to  either  that  of 
Algeria  or  Tunis,  the  Florida  phosphate  running  from 
68  to  75  per  cent  for  pebble,  and  the  hard  rock  77  per 
cent  and  over.  Considering  the  fact  that  the  Algerian 
and  Tunisian  phosphates  are  sold  under  a  guarantee  of 
from  53  to  58  and  63  to  68  per  cent,  there  does  not 
seem  to  be  much  danger  of  Florida's  export  trade  being 
effected,  if  quality  is  taken  into  consideration,  and  if 
the  future  is  to  be  judged  by  the  past,  and  all  phosphate 
ore  shipped  from  America  to  Europe  should  be  sold 
under  a  contract  guarantee,  as  heretofore.  The 
Algerian,  Tunisian,  and  Moroccan  phosphate  cannot 
compete  with  the  American  unless  the  foreign  miners 
should  resort  to  some  improved  method,  as  a  modifica- 
tion of  the  Cottrell  process,  for  the  recovery  of  the 
phosphoric  acid.  It  is  self-evident  that  the  use  of  the 
acid  treatment  in  low-grade  ores  does  not  pay  and,  in 
fact,  entails  great  loss  to  miners  even  in  the  manufac- 
ture of  high-grade  ore.  Strauss  L.  Lloyd. 
Inverness,  Fla. 


Mining  Engineers  a  Commodity 

Are  mining  engineers  a  commodity?  If  so,  why  not 
have  us  listed  on  the  Stock  Exchange,  along  with  wheat 
and   corn?      Witness   the    following: 

A  certain  mining  engineer,  technically  educated  and 
with  some  twenty  years'  experience  in  the  operation  of 
mines,  was  requested  by  a  Boston  syndicate  to  act  in 
the  capacity  of  general  manager  of  two  mines,  one  in 
Utah  and  one  in  Nevada.  This  particular  mining  en- 
gineer is  one  of  those  lucky  ones  who  has  been  able  to 
hold  on  to  a  job  through  this  long,  unhappy  period. 

The  Boston  syndicate  asked  the  engineer  to  name  his 
price.  In  reply  he  named  a  moderate  salary — less  than 
would  have  been  considered  normal  before  the  war. 
The  answer  he  received  was  as  follows:  "There  are 
some  experienced  business  and  mining  men  on  the 
board,  and  they  are  proceeding  with  the  idea  that  econ- 
omy must  prevail.  One  of  the  men,  well  acquainted  with 
mining,  offered  to  supply  a  manager  at  a  salary  of  $200 
a  month,  whom  he  could  recommend  most  highly." 

This  Boston  syndicate  has  no  office  in  the  West  and 
suggested  that  if  the  manager  needed  one  he  could  pay 
for  it  out  of  his  salary.  One  of  the  mines  referred  to 
is  a  producing  and  self-supporting  property,  and  the 
miners  are  paid  $5  per  day,  but  the  manager  of  the  two 
mines,  because,  they  added,  "there  are  so  many  first- 
class  mining  engineers  out  of  employment,"  is  expected 
to  give  all  his  time  and  pay  for  an  office  for  a  compensa- 
tion of  $200  per  month. 

Let's  hope  that  tomorrow's  market  report  reads  about 
as  follows:  "Moderate  new  upturns  in  the  price  of 
wheat.  Corn,  oats,  and  mining  engineers  were  governed 
by  the  action  of  wheat.    M.  Es.  closed  at  2014." 

Salt  Lake  City,  Utah.  The  Guilty  One. 


Replying  to  Dean  Probert 

A  letter  of  Dean  Frank  H.  Probert's  appeared  in 
the  issue  of  March  4  commenting  on  my  article  in  the 
Jan.  7  issue  on  the  College  of  Mining  of  the  University 
of  California. 

The  following  are  the  points,  in  order,  which  he  makes 
in  this  letter:  First,  he  seeks  to  discredit  the  witness; 
second,  he  ridicules  my  article  and  says,  "See  what  we 
do" ;  third,  he  says,  "See  how  our  courses  compare 
with  those  of  other  colleges";  fourth,  he  enumerates 
various  accomplishments  of  students  and  graduates; 
fifth,  he  points  to  entrances  from  other  schools,  and 
lastly  he  marshals  some  old  "grads"  and  tells  us  to  look 
at  them. 

This  is  all  very  well,  but  if  Mr.  Probert  will  read  my 
article  over  in  a  more  generous  spirit  he  will  find  that 
I  have  commended  the  mining  course  and  that  I  have 
certainly  not  reflected  in  any  way  upon  the  graduates 
of  the  school.  I  have  made  no  comparisons  with  other 
schools.  My  article,  in  common  with  the  other  articles 
in  the  series,  was  designed  to  be  critical,  and  I  felt  free 
to  raise  a  number  of  questions  which  are  common  to 
most  mining  schools.  In  the  instance  of  the  mining 
course  of  the  University  of  California,  I  found  only 
partial  answers  to  my  queries,  sufficient  in  most  in- 
stances, however,  to  warrant  raising  the  query. 

Two  important  questions  have  received  my  attention 
in  all  cases:  First,  how  far  has  recent  discussion 
affected  the  curricula  of  mining  colleges  and,  second, 
in  what  way  is  the  total  time  of  the  undergraduate 
utilized?     In  handling  the  first  question,   I   have  gen- 
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eralh  noted  the  absence  or  presence  of  courses  bearing 
upon  the  question.  In  answering  the  second,  1  have 
made  a  time  analysis  from  the  schedules  as  published 
ami  obtained  information  from  instructors  as  far  as 
possible  upon  the  time  requirement  outside  of  classes. 
In  some  schools  1  have  found  that  a  definite  polity  was 
being  followed,  but  in  the  instance  at  hand  I  found  only 
a   loose   system    apparently    loosely    administered. 

In  indicating  trends.  1  characterized  the  mining 
course  as  a  service  course.  This  is  no  reflection  upon 
the  course  nor  upon  the  men  who  take  it.  It  is  an 
attempt  to  make  the  educational  problem  more  definite 
by  determining,  first,  the  average  ability  of  the  men 
who  constitute  a  class,  and,  second,  finding  out  just 
where  these  men  may  find  lodgment  in  the  industry. 
Is  it  not  true  that  the  bulk  of  the  men  graduated  from 
our  schools  find  service  positions?  I  exclude  the  for- 
tunate ones  who  may  have  special  assistance  as  well  as 
the  men  of  exceptional  ability.  If  this  be  so,  why  should 
not  a  course  be  definitely  directed  to  the  needs  of  the 
"average  student"? 

Giving  Mr.  Probert  the  benefit  of  every  doubt,  I  can 
see  nothing  in  my  article  that  requires  change  or  re- 
statement. It  stands  for  what  it  is — an  independent 
estimate  of  the  mining  curriculum.  I  can  see  no  rea- 
son why  I  should  not  definitely  express  my  opinions 
and  deductions  in  the  case  in  point.  In  regard  to  Mr. 
Probert's  aspersions  upon  myself,  I  can  only  say  that 
they  are  unpardonable.  George  J.  Young. 

■  San  Francisco,  Cal. 


The  Hope  for  the  Graphite  Industry 

I  have  read  with  interest  G.  H.  Clark's  article  in 
Engineering  and  Mining  Journal  of  March  11  on  the 
graphite  industry  in  Alabama.  I  note  that  he  favors  a 
tariff  for  graphite  as  necessary  for  the  revival  of  the 
industry.  It  is  curious  that  the  miners  will  sit  around 
and  depend  upon  Congress  to  pass  a  tariff  that  at  best 
will  only  be  a  makeshift  and  in  the  end  will  not  benefit 
them  to  a  great  extent.  It  would  be  better  if  we  would 
get  down  to  hard  work,  and  study  to  make  it  possible 
to  compete  with  the  foreign  product.  This  can  be  done, 
and  when  it  is  done  the  industry  will  be  on  a  firmer 
basis  than  it  will  by  the  establishment  of  a  high  tariff, 
as  every  change  in  the  party  in  power  wall  make  for  a 
change  in  the  tariff  policy,  and  it  would  be  much  better 
for  the  industry  to  be  able  to  compete  without  such 
uncertain  help. 

The  fault  lies  with  improper  methods  and  reckless  ex- 
pense of  money  in  large  buildings  and  equipment  with- 
out regard  to  the  most  important  essentials,  such  as  the 
proper  layout  of  the  plant.  In  nearly  all  if  not  all  of  the 
mills  in  Pennsylvania  these  essentials  were  ignored,  and 
failure  of  the  plants  was  a  foregone  conclusion. 

The  mines  in  this  section  can  all  be  made  to  pay  a 
good  profit  if  properly  built  and  efficiently  equipped  and 
managed.  It  is  necessary  that  the  mine  be  close  to  the 
mill,  and  that  a  good  supply  of  water  and  an  easy  dis- 
posal of  the  tailings  be  provided.  The  next  consider- 
ation is  the  proper  concentration  of  the  flake  with  the 
least  possible  amount  of  machinery.  The  flotation 
machine  is  the  best  means  of  making  a  high-grade  con- 
centrate with  a  high  extraction,  and  if  handled  properly 
a  98  per  cent  extraction  of  the  loose  flake  can  be  ob- 
tained. Flotation  machines  can  be  installed  at  a  small 
cost,  and  the  upkeep  and  repairs  are  trifles  in  compari- 
son with  other  types  of  concentration  machinery.     One 


machine  will  produce-  from  threi  quartei  ol  a  ton  to 
a  ton  'it  i .. in  cut  rate  daily  al  a,  cosl  of  aboul  one-hall 
a  cenl  a  pound.  The  proper  milling  of  the  concentrate 
has  been  correctly  done  with  burr  mills. 

The  cost  of  a  plant  to  i luce  fivi   ton    "i  80  pi 

concentrate  daily  would  he  less  than  $5,(100,  nol  inch 
the  land.      In  this  region  a  plant   of  the  capacity  abovi 
stated  can  be  constructed  at  the  co  1  named,  at  neai 
of  the  available  mines,  and    from   what    I   know  of  tin- 
Alabama   mines   similar   conditions    prevail    there    also. 

Another  thing  that  should  be  looked  into  is  maki 
commercial  product  of  the  dust  produced    bj    the   bjiri 
mill  in  refining  the  flake.     This  material  can   lie   made 
into  a  high-grade  lubricant  at  small  expense,  and  in  tin 
future  more  and  more  graphite  will  be  put  to  this  use. 

I  am  of  the  opinion  that  a  high  tariff  will  work  for 
more  reckless  waste  of  money  in  this  industry  and  will 
further  harm  those  interests  which  are  honestly 
attempting  to  make  a  success  of  the  venture. 

Chester  Springs,  Pa.  Harry  A.  SCHMEHL. 


The  Miner  and  the  Forest  Service 

Anyone  who  has  had  anything  to  do  with  mining  in 
the  Western  states  in  recent  years  must  have  been 
struck  by  the  hostility  which  the  miner  feels  for  the 
Forest  Service.  Personally,  I  have  regretted  this  and 
have  endeavored  wherever  possible  to  allay  this  irrita- 
tion. It  is  evident,  however,  that  the  miner  is  often 
right  in  his  contention  that  the  Forest  Service  is  hos- 
tile to  the  mining  industry.  As  an  evidence  of  this  I 
would  call  attention  to  a  recent  decision  of  the  U.  S. 
Land  Office,  at  Cceur  d'Alene,  Idaho,  as  it  shows  clearly 
the  lengths  to  which  the  Forest  Service  will  go.  The 
case  is  that  of  the  Hamburg-American  Copper  Mining  & 
Milling  Co.,  which  sought  to  patent  claims  located  prior 
to  the  establishment  of  the  forest  reserve  in  which  they 
are  now  included,  which  application  for  patent  had  been 
protested  by  the  Forest  Service.  The  Land  Office  in  its 
opinion  says : 

"The  mining  claims  here  involved  were  located  more  than 
twenty  years  ago  and  are  in  an  undeveloped  part  of  the 
Cceur  d'Alene  mining  district.  The  land  involved  was  with- 
drawn from  homestead  entry  and  included  within  the  Coeur 
d'Alene  national  forest,  subsequent  to  the  location  of  the 
mining  claims,  nearly  all  of  which  are  covered  with  a  sub- 
stantial growth  of  timber. 

"But  at  the  time  of  their  location  these  claims  were  very 
difficult  of  access  and  remote  from  market.  In  case  com- 
mercial ore  is  found,  all  of  the  timber  now  on  the  claims 
would  be  necessary  for  use  in  the  operation  of  the  mine.  At 
the  time  of  the  location  of  these  claims  there  were  large 
areas  of  public  land  bearing  equally  valuable  timber  much 
more  conveniently  located  with  reference  to  market  which 
were  subject  to  entry  under  the  timber  and  stone  and  home- 
stead laws;  so  that  it  appears  to  us  that  any  reasonable 
person  of  average  judgment  seeking  to  beat  the  Government 
out  of  title  to  valuable  timber  would  have  chosen  some  other 
easier  and  cheaper  method,  for  in  this  case  more  than  $15,- 
000  has  been  expended  in  apparent  good  faith  in  trying  to 
develop  the  group  into  a  mine.  We  are  convinced  that  these 
claims  were  located  in  entirely  good  faith  without  thought 
of  speculation  in  the  timber." 

The  Land  Office  is  to  be  congratulated  on  the  sound- 
ness of  its  reasoning  and  the  justice  of  its  decision. 
The  case  serves,  however,  to  show  the  obstacles  which 
are  constantly  thrown  in  the  way  of  mining  develop- 
ment in  the  national  forests. 

Moscow,  Idaho.  Francis  A.  Thomson, 

Dean,  School  of  Mines,  and  Director 
State  Bureau  of  Mines  and  Geology.. 
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Geology  of  the  Huantajaya  Silver  District 

Characteristics  of  the  Country  —  Discovery  Antedated  Spanish 
Conquest  of  Peru — Limestones  and  Porphyritic  Rocks  Associated 
Different  Fault  Systems  —  Partial  Explanation  of  Genesis 

By  Herbert  G.  Officer 


THE  MINING  DISTRICT  of  Huantajaya  is  in  the 
Province  of  Tarapaca.  Chile,  about  eight  miles  due 
east  of  Iquique.  The  elevation  at  the  mines  is  850 
m.  above  the  sea,  and  600  m.  of  this  is  represented  by 
the  abrupt  drop  from  a  hilly  table-land  to  sea  level. 
Going  to  the  mines  from  Iquique  the  600  m.  rise  is 
accomplished  in  the  first  two  miles,  and  once  the  plateau 
is  reached  the  grades  are  easy.  The  district  is  about  two 
miles  long  by  one  mile  wide,  the  length  being  in  the 
direction  of  the  average  strike  of  the  lodes,  N.  60  deg.  E. 
Eight  miles  from  Huantajaya,  in  a  southeasterly 
direction,  is  the  silver  district  of  Santa  Rosa,  once  richly 
productive  but  now  idle.  Four  miles  in  a  northwesterly 
direction,  in  Huantaca,  is  another  group  of  mines  which 
once  produced  small  quantities  of  silver-cobalt  ores.  The 
latter  mines  were  never  large  producers,  and  have  only 
paid  expenses.  Twenty  miles  to  the  east  of  the  Huanta- 
java  mines  lie  the  "pampas"  or  "salitre."  The  nearest 
railway  to  the  Huantajaya  district  is  the  Nitrate  Rail- 
way, which  passes  eight  miles  to  the  southeast.  At 
present  access  is  by  horse,  and  transportation  of  sup- 
plies by  pack  train  or  cart.  The  cart  road  is  so  arranged 
that  gradients  are  easy,  but  even  under  the  conditions 
noted,  a  five-mule  cart  is  limited  to  a  net  load  inward 
of  one  ton  and  a  net  load  outward  of  two  tons. 

The  climate  is  excellent,  as  might  be  expected  in  a 
desert  table-land.  The  total  absence  of  rainfall  implies 
a  lack  of  vegetation.  For  nine  months  of  the  year, 
September  to  June,  the  days  are  cloudless,  with  cool 
breezes  from  the  sea.  The  nights  are  always  cool.  Dur- 
ing June,  July,  and  August,  notably  the  latter  month, 
mists  are  prevalent  and  occasion  the  only  natural  dis- 
comfort that  the  inhabitants  have  to  suffer.  The  water 
supply  for  the  village  and  mines  is  obtained  from  a 
branch  pipe  line  connecting  with  the  line  from  Pica  to 
Iquique.  The  water  is  of  an  excellent  quality  for 
domestic  purposes,  but  leaves  much  to  be  desired  when 
used  in  steam  boilers. 

Historical  Aspects  of  Great  Interest 

The  first  discovery  of  silver  in  the  district  was  before 
the  Spanish  conquest  of  Peru.  The  Indians  worked  the 
mines  in  a  superficial  manner,  but  only  from  the  out- 
crops in  the  western  section;  and  these  mines 
undoubtedly  contributed  to  the  fabulous  wealth  of  the 
Incas.  With  the  advent  of  the  Spaniards,  work  was 
done  on  a  larger  scale,  and  the  70-m.  mantle  of  alluvium 
covering  the  eastern  section  was  first  penetrated  by 
them.  The  exact  date  of  the  discovery  by  the  Spaniards 
is  not  known,  but  they  knew  of  the  mines  as  early  as 
1540.  Copies  of  a  surface  plan  made  by  one  O'Brien 
for  the  Viceroy  in  1765  are  now  at  the  mines,  and  the 
original  is  in  the  museum  in  Madrid.  In  1826,  when 
Darwin  paid  a  visit  to  the  Tarapaca  nitrate  fields,  he 
passed  on  horseback  between  Huantajaya  and  Santa 
Rcsa.  He  remarked  that  the  mines  seemed  to  be  very 
little  worked  at  that  time. 


As  will  be  shown  later,  the  district  can  be  considered 
in  four  parts.  The  eastern  and  western  are  separated 
by  a  fault  of  200  m.  vertical  displacement,  the  eastern 
side  being  stratigraphically  lower;  and  these  are  divided 
into  upper  and  lower  "regions"  by  the  100  m.  sheet  of 
porphyry.  It  is  interesting  to  note  that  the  Indians 
worked  the  western  part  where  the  lodes  outcrop  in  the 
first  region  limestone.  The  Spaniards  worked  the  lodes 
in  the  eastern  section  in  the  first  region  limestone,  but 
had    to    pass    through    70    m.    of    unconsolidated    con- 


Fig.  1.    Eastern  section  Huantajaya  mines 

glomerate  to  do  so.  Later  the  English  and  Chileans 
penetrated  the  porphyry  in  the  western  section  and  found 
big  bonanzas;  and  still  later,  in  1911,  a  company  was 
formed  to  work  the  lodes  below  the  porphyry  in  the 
eastern  section,  but  the  work  was  not  continued. 

The  hills  are  all  rounded,  and  their  contours  smoothed, 
by  deposits  of  debris  from  the  weathered  rocks.  The 
valleys  are  covered  by  thick  mantles  of  alluvium  washed 
from  the  hills.  The  eastern  portion  is  practically  level, 
due  to  the  filling  of  an  old  river  bed  and  flood  plain  by 
a  70  m.  mantle  of  alluvium  or  "accarreo."  The  western 
part  of  the  district  is  about  150  m.  higher  than  the 
eastern  and  is  cut  by  numerous  small  gulches.  The  out- 
crops of  the  lodes  are  always  marked  by  small  ridges  or 
welts  where  the  mineralized  vein  has  been  more  resist- 
ant than  the  unaltered  rock. 

In  the  productive  part  of  the  district,  the  rocks  are 
limestone,  but  the  surrounding  country  is  made  up 
almost  entirely  of  igneous  rocks.  Granites  and  diorites 
predominate.  Quartz-porphyry  is  less  abundant,  but  is 
present  in  considerable  areas.  In  Santa  Rosa,  to  the 
southeast,  and  in  Huantaca,  to  the  northwest,  the 
sedimentaries  found  are  the  same  as  those  occurring  in 
Huantajaya.  In  Santa  Rosa,  there  is  some  variation  in 
the  character  of  the  limestones,  which  are  more  siliceous, 
but  the  thickness  and  arrangement  of  the  intrusives  are 
i  ignificantly  like  the  Huantajaya  formations. 
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Fig.  2.    Vertical  projection  of  Sacramento  lode 

Fig.  2  shows  the  arrangement  of  the  rocks  on  either 
side  of  the  fault  of  200  m.  displacement.  It  is  to  be 
noted  that  some  of  the  rocks  shown  in  the  eastern  part 
are  now  eroded  from  the  western  section.  Beginning 
at  the  top.  the  following  formations  occur: 

70  -  90   m.     Alluvium    (Quaternary) 

30  m.  Limestone 

6  -    8  m.  Shell  limestone 

16  m.  Limestone   (Jura-Triassic) 

12  m.  Diorite,  medium  grained 

50  m.  Limestone,  reddish,  ore-bearing 

6  m.  Diorite,  fine  grained 

30  m.  Limestone,  blue-black,  ore-bearing 

90-150  m.  Quartz-porphyry,  reddish 

30  -  40  m.  Limestone,  white,  slightly  sandy,  ore-bearing 

12  -  15  m.  Diorite 

80  m.  Limestone,  with  diorite  intrusions 

The  alluvium  covers  only  the  region  east  of  the  master 
fault.  It  is  made  up  of  limestone,  diorite,  porphyry, 
felsite,  and  other  rock  fragments.  These  fragments  are 
sharply  angular,  and  there  are  few  large  boulders.  At  a 
depth  of  30  to  50  m.  there  is  a  layer  of  volcanic  ash  1  m. 
thick  and  in  some  parts  of  the  district  this  is  mined  for 
the  making  of  "sapolio,"  oil  filters,  and  similar  products. 
This  stratum  extends  throughout  the  old  river  bed  now 
occupied  by  the  alluvium. 

The  limestones,  which  are  the  rocks  influencing  ore 
deposition,  grade  from  a  sandy,  white  rock,  through 
red  and  bluish-black  to  white  again.  The  first  30  m.  of 
limestone  listed  in  the  geological  column  are  eroded 
from  most  of  the  district,  and  none  of  the  lodes  are 
known  to  intersect  these  rocks.  The  shell  limestone  is 
found  throughout  the  district  and  has  been  useful  in  cor- 
relating the  strata.  It  is  made  up  of  shell  remains. 
The  50  m.  bed  of  reddish  limestone  grades  into  the 
blue-black  limestone  below,  with  the  diorite  presenting 
an  unnatural  line  of  division.  This  limestone  is  rather 
siliceous  in  places,  contains  considerable  ferric  oxide, 
and  does  not  seem  to  have  been  favorable  for  ore 
deposition.  Fossil  ammonites  found  in  this  bed  deter- 
mine its  age  to  be  Jura-Triassic. 

Quartz-Porphyry  Intrusive  Throughout  District 

The  30  m.  blue-black  limestone  is  probably  made  up 
of  the  same  material  as  the  shell  limestone,  but  meta- 
morphism  has  been  so  complete  that  it  appears  as  a 
dense,   fine-grained,   exceedingly   pure   limestone.      The 


limestone  is  often  intruded  by  stringers  and  thin  sheets 
of  diorite  porphyry.  Below  it  is  found  the  reddish 
quartz-porphyry.  The  quartz-porphyry,  found  every- 
where in  the  district,  is  uniform  in  character,  although 
its  thickness  varies  considerably.  The  lodes  in  passing 
through  this  large  intrusive  sheet  have  everywhere 
proved  barren.  They  are  pinched  into  mere  veinlets  of 
calcite.  Where  the  limestone  is  in  contact  with  the 
porphyry  it  shows  considerably  more  metamorphism 
than  elsewhere. 

The  30  or  40  m.  of  limestone  below  the  porphyry  was 
the  most  richly  productive  of  all  the  strata,  although 
it  is  not  as  pure  a  limestone  as  the  blue-black  variety 
immediately  above  the  porphyry,  nor  does  it  seem  to 
be  so  greatly  metamorphosed.  The  last  known  80  m. 
of  limestone  is  similar  to  the  limestone  immediately 
below  the  large  intrusive  sheet,  but  has  never  been 
productive. 

The  three  sheets  of  diorite  are  alike  in  character  and 
texture,  the  middle  one  being  slightly  finer  grained. 
Each  sheet  is  remarkably  uniform  in  thickness  through- 
out the  district.  Upon  their  contacts  with  the  lime- 
stones the  calcination  of  the  latter,  both  above  and 
below,  is  plainly  visible.  The  diorites  produced  an 
effect  similar  to  that  of  the  porphyry  in  their  action 
upon  the  ore  deposition. 

Four  Periods  of  Faulting 

The  district  has  been  subjected  to  four  distinct 
periods  of  fracturing.  The  periods  or  systems  will  be 
treated  in  the  order  of  their  economic  importance, 
which,  except  in  relation  to  the  first  two,  is  also,  prob- 
ably, their  chronological  order.  Fig.  3  is  a  plan  of  the 
systems,  which  are  as  follows : 

First,  the  main  silver-bearing  lodes,  striking  N.  50 
deg.  to  60  deg.  E. ;  second,  the  cross  lodes  (barren), 
striking  N.  80  deg.  to  85  deg.  E.  (probably  formed 
previous  to  the  first)  ;  third,  the  system  of  faults  strik- 
ing N.  40  deg.  to  45  deg.  W. ;  fourth,  the  faults  related 
to  the  master  fault.  In  the  western  portion  of  the 
district,  including  all  that  area  not  blanketed  by  the 
alluvium,  two  distinct  series  of  vein  fissures  are  found. 

The  most  important  series  of  veins,  economically,  are 
those  striking  N.  50  deg.  to  60  deg.  E.  and  dipping 
from  70  to  90  deg.  S.  These  veins  show  remarkable 
constancy  in  dip.  strike,  length,  and  depth  of  minerali- 
zation. In  most  formations,  and  always  if  large  and 
well  formed,  they  show  a  relative  displacement  ver- 
tically of  from  8  m.  in  one  to  a  few  centimeters  in 
others,  and  the  greater  this  faulting  along  the  fissure 
the  greater  has  been  the  importance  of  the  lode. 


Fig.  3.    Plan  of  the  four  systems  of  fractures 
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In  some  of  the  fractures  displacement  is  not  evident. 
They  are  narrow  and  barren,  and  probably  resulted 
from  the  same  stresses  which  produced  the  more  im- 
portant lode-.  These  minor  fractures  of  the  first  sys- 
tem, although  sometimes  mineralized  near  the  surface, 
seldom  extend,  except  as  mere  stringers  of  calcite,  to 
the  deeper  portions  oi  the  mines. 

In  attempting  to  generalize  about  the  lodes  of  this 
system  one  is  at  once  confronted  with  the  necessity  o\' 
distinguishing  between  those  of  the  eastern  section  and 
those  of  the  western  section.  In  the  eastern  part  of 
the  district  there  are  about  100  m.  of  limestone  and 
diorite  above  the  porphyry,  whereas  in  the  western  part 
the  porphyry  outcrops. 

The  Yeta  Maria  is  a  good  example  of  the  first  system 
lodes  in  the  western  area.  From  the  master  fault  it 
extends  S.  55  deg.  to  60  deg.  W.  for  420  m.  to  its  inter- 
section with  the  Verde  lode.  The  intersection  occupies 
a  distance  of  about  100  m..  where  the  two  lodes  are 
indistinguishable,  and  after  their  separation  it  extends 
for  200  m.  S.  60  deg.  to  65  deg.  W.  The  average  dip  is 
80  deg.  south,  i  It  is  to  be  noted  that  the  intersection 
with  the  Verde  deflected  the  Maria  about  5  deg.  further 
west ) .  This  lode  has  been  explored  for  100  m.  below  the 
porphyry,  but  was  only  productive  in  the  30  m.  of  lime- 
stone adjacent  to  and  below  the  porphyry.  In  some 
occurrences  the  ore  extended  up  into  the  porphyry  for 
several  meters.  The  mineralization  was  not  defined  by 
well-formed  rock  surfaces,  and  deposition  of  ore  in  the 
adjacent  limestone  seems  to  have  been  the  rule.  The 
parts  of  the  lode  now  remaining  show  no  banded  struc- 
ture and  no  regularity  of  deposition,  and  it  is  difficult 
to  tell  where  the  vein  filling  ends  and  the  wall  rock 
begins.  The  wall  rock  is  usually  metamorphosed  and 
impregnated  with  chalcocite,  and  is  stained  with  copper 
carbonates.  Judging  from  reports,  and  from  the  ap- 
pearance of  the  stopes,  the  richest  parts  of  the  orebodies 
were  within  limestones  which  had  been  affected  by  the 
intrusions  of  porphyry  and  diorite.  The  average  width 
of  the  lode  is  about  half  a  meter,  though  in  the  rich 
parts  payable  ore  was  extracted  from  a  total  width  of 
2  m.,  and  at  the  intersection  with  the  Verde  lode  the 
stopes  are  10  m.  wide. 

Chief  Silver  Minerals,  Native  Silver 
and  argentitf. 

The  silver  minerals  found  in  this  lode  were  chiefly 
native  silver  and  argentite,  and  more  rarely  cerargyrite. 
The  gangue  minerals  were  calcite,  chalcocite,  malachite, 
azurite,  and  more  rarely  silver-bearing  galena.  It  is  to 
be  noted  that  native  silver  was  the  predominating  min- 
eral, and  that  galena,  chalcocite,  and  argentite  were  the 
only  sulphides  present.  There  is  evidence,  in  the  pres- 
ence of  limonite,  of  the  former  existence  of  iron  pyrite. 

As  an  example  of  the  first  system  fissures  east  of  the 
master  fault,  the  Sacramento  lode  is  given.  This 
lode,  although  much  faulted,  was  explored  for  700  m.  on 
an  average  strike  of  N.  55  deg.  E.  Tin  dip,  owing  to 
faults,  varies  from  65  deg.  to  90  deg.  S.  The  most 
productive  part  of  the  lode  was  between  the  12  m.  and 
6  m.  diorite  bands,  and  in  few  instances  has  ore 
extended  down  to  the  porphyry.  The  ore  shoots  were 
remarkably  persistent  in  following  certain  preferred 
strata  of  limestone.  Owing  to  the  dip  of  the  strata  and 
the  subsidence  caused  by  faults,  the  rich  zone  is  now 
often  found  under  water.  The  Sacramento  lode  has 
been  displaced  by  two  sets  of  faults  and  a  series  of 
"arrastras,"  and  consequently  presents  a  shattered  ap- 


pearance. The  dip  is  variable  because  some  of  the  faults 
were  rotary  in  character.  The  richest  ores  were  found 
where  the  dip  was  nearly  vertical.  Where  the  angle  of 
dip  was  as  small  as  60  deg.,  the  lode  was  usually  poor. 

The  width  of  the  lode  averages  about  1  m.  Smooth 
wall-rock  surfaces  are  presented,  differing  from  the 
Maria  in  this  respect.  The  silver  mineralization  appears 
to  have  been  confined  to  the  lode  itself.  Wherever 
branches  came  into  the  main  lode  they  produced 
bonanzas.  The  silver  minerals  of  the  Sacramento  lode 
were  the  green  and  white  varieties  of  silver  chloride, 
both  crystalline  and  amorphous,  and  some  of  it  beauti- 
fully transparent.  Silver  sulphide  was  also  found  in 
large  quantities.  Native  silver,  iodyrite,  bromyerite, 
proustite,  pyrargyrite,  stromeyerite,  and  the  double 
chloride  of  silver  and  sodium  were  found  in  less  amount. 
The  gangue  minerals  were  calcite  and  chalcocite.  No 
galena  was  observed.  There  is  much  limonite  and  there 
are  also  stains  of  copper  carbonate.  No  pyrite  has  been 
found  in  the  region  above  the  porphyry. 

In  this  lode  below  the  porphyry  fairly  rich  ore,  ap- 
proximately 1,500  oz.  per  ton,  was  found,  and  52,000  oz. 
of  silver  was  extracted.  For  some  reason,  the  work  was 
discontinued.  This  was  at  a  depth  of  340  m.,  and 
135  m.  below  the  present  water  level.  The  ores  at  that 
point  were  said  to  be  similar  to  those  from  the  upper 
workings,  but  a  sample  said  to  have  come  from  there 
contained  chalcopyrite  which  was  about  half  altered 
to  chalcocite.  Apparently,  oxidation  had  not  proceeded 
as  far  there  as  it  had  in  the  upper  part  of  the  lode. 

The  Second  System  Fractures 

The  veins  of  the  second  system  strike  about  N.  80  deg. 
to  86  deg.  E.  and  dip  from  30  deg.  to  70  deg.  S.  They 
are  characterized  by  flat  dips,  uniformity  in  dip  and 
strike,  and  few  irregularities  in  the  surface  of  frac- 
ture. They  show  vertical  displacement  along  the  frac- 
ture, but  owing  to  the  immense  stopes  at  the  inter- 
sections of  these  veins  with  those  of  the  first  system  it 
is  impossible  to  determine  by  displacement  which  of 
the  two  systems  is  the  older.  In  describing  the  Maria 
lode  it  was  noted  that  the  lode  was  deflected  by  the  Verde 
lode,  the  Verde  being  a  second  system  vein. 

The  first  series  of  veins  dip  to  the  south  at  right 
angles  to  the  stratification.  The  second  system  veins 
cut  the  lines  of  stratification  at  angles  from  80  deg.  to 
45  deg.  as  shown  in  Fig.  4.  The  second  system  veins 
seldom  carry  ores  of  silver,  except  at  or  near  their 
intersections  with  veins  of  the  first  system.  They  are 
filled  with  calcite,  contain  a  greater  amount  of  chalco- 
cite, and  are  heavily  stained  with  the  carbonates  of  cop- 
per. Neither  pyrite  nor  chalcopyrite  is  found,  and 
limonite  strains  are  more  rare.  The  silver  minerals 
found  in  these  lodes  are  of  the  same  character  as  those 
in  the  lodes  intersected  by  them. 

Considering  the  character  of  the  second  system  veins, 
one  is  puzzled  to  account  for  their  lack  of  silver  min- 
erals. In  the  same  rock  30  m.  away,  the  first  system 
vein  may  be  richly  productive,  whereas  the  second  system 
vein  is  barren  of  silver  and  considerably  richer  in  cop- 
per. If  they  were  previous  in  formation  to  the  first 
system  veins,  could  the  fissures  have  already  been  filled 
before  the  period  of  activity  of  the  silver-bearing  solu- 
tions? Or  is  it  that  the  flat  dips  did  not  reach  the 
source  of  the  silver  solutions  in  depth?  It  is  suggested 
that  they  are  older  than  all  the  others;  at  the  time  of 
fracturing  the  strata  dipped  20  deg.  to  30  deg.  to  the 
south,  instead  of,  as  now,  to  the  north ;  the  fractures  were 
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never  channels  for  uprising  silver  solutions;  their  i 
upon  the  deposition  of  ore  was  limited  to  enlarging  the 
cavities  al  the  intersections  wfth  the  firsl  system,  slow- 
ing up  circulation  at  these  points,  and  otherwise  aiding 

the  solutions  to  deposit  their  metallic  content  :  and  the 
lateral  flow  of  the  solutions  along  the  Assures  was  much 
restricted. 

In  one  lode,  worked  by  the  Spaniards,  tin  bromide 
and  iodide  of  silver  must  have  been  found  in  consider- 
able amounts,  for  even  today  the  old  stopes  give  per- 
ceptible amounts  of  bromine  and  chlorine  gases,  d 
the  decomposition  of  the  minerals  in  the  waste  and  the 
ore  left  in  the  vein.  The  occurrence  of  these  two  silver 
minerals  is  chiefly  confined  to  that  part  of  the  districl 
now  covered  by  the  alluvium.  Not  far  away  are  the 
"pampas"  containing  deposits  of  sodium  nitrate  and 
with  the  nitrate  are  found  iodine  compounds.  The 
occurrence  of  "huantajayite,"  or  the  double  chloride  of 
sodium  and  silver,  is  unique.  This  mineral  occurs  only 
Surface 


-lUnconsoHdated  7"y 

I)  Conglomerate  yV.-rKjV? 


Porphyry 


2"d  Regie 
Limestone 


Cross-section  of  Mina  San  Juan  Level  5, 
showing  dips  of  fracture  system 

as  incrustations  on  the  other  vein  matter,  and  some- 
times in  minute  fractures  in  the  rock  close  to  the  vein. 
It  is  plainly  secondary,  and  as  the  other  minerals  found 
are  secondary,  the  huantajayite  must  be  a  secondary 
derivative  from  them.  As  this  mineral  is  soluble  in 
cold  water,  with  precipitation  of  silver  chloride,  it  is 
rather  difficult  to  account  for  its  origin  by  the  ordinary 
processes  of  secondary  action.  It  is  interesting  to  note 
that  F.  Corfu  produced  this  mineral  artificially  by  dis- 
solving silver  chloride  in  a  strong  ammoniacal  solution 
of  sodium  chlorite,  and  then  evaporating.  The  proximity 
of  the  nitrate  fields,  with  their  sodium  nitrate  and 
sodium  chloride  deposits,  suggests  that  a  similar  process 
might  have  produced  the  huantajayite,  the  ammonia  in 
some  way  being  derived  from  the  nitrate. 

The  Third  System  of  Fractures 

Following  the  fracturing  which  produced  the  vein 
fissures  there  was  another  set  of  fault  movements 
which  was  general  throughout  the  district.  This  series 
of  faults  was  formed  while  the  strata  were  still  prac- 
tically horizontal,  and  some  of  them  now  appear  as 
reversed  faults,  but  originally  they  were  all  normal. 
The  faults  strike  about  N.  45  deg.  W.  and  have  various 
dip  angles.     A  good  example  is  a  fault  striking  N.  44 


d<  g.  W.  and  dipping  15  deg   SW, 
originally  dipped  about   60  deg.   SW.     Thesi 
vary    from   2   to    12   in.    in    width   .onl   are   filled   with 
calcite,  but  are  barren  of  silver  minerals  and  have  no 
copper  stains.    Their  economic  importance  is  duo  I 
displacement  of  the  silver  veins  and  to  their  dire 
influence  upon  the  downward  percolating  water-  which 
produced   the   secondary   enrichment.      Some  of   the  bo- 
nanzas  have  occurred    in    the   pari  Ivor   veins 
the  flat  dipping  fa 

The  Master  Fault 

In  the  eastern  part  of  the  district  the  principal  mass 
of  porphyry  is  found  about  200  m.  lower  than  in  the 
western  section.  This  is  also  true  of  the  shell  limestone 
and  of  the  diorite  sheets.  At  the  point  where  the  break 
in  the  strata  occurs,  there  is  a  broad  broken  zone, 
slightly  variable  in  strike,  but  with  a  constant  dip  of 
58  deg.  E.  This  zone  of  broken  material  is,  in  places, 
10  m.  wide,  though  often  not  more  than  4  or  5  m.  The 
average  width  is  about  8  m.  The  side  to  the  east  is 
usually  composed  of  badly  broken  porphyry.  The  lime- 
stone adjacent  to  the  zone  usually  presents  a  calcined 
appearance.  There  are  one  or  two  layers  of  red  clay 
several  inches  thick  on  the  foot-wall  side.  An  old  theory 
regarded  this  zone  as  a  diorite  dike.  Another  theory 
was  that  it  was  a  fault  zone.  The  lodes  east  and 
of  the  zone  cannot  be  correlated.  After  allowing  for  the 
displacement  of  200  m.  vertically  and  considering  the 
fault  as  a  normal  fault,  it  is  impossible  to  fit  the  lodes 
together  on  each  side  of  the  fault.  Xot  only  are  the 
positions  different  on  each  side,  but  the  number  is  not 
the  same.  It  is  suggested  that  originally  there  might 
have  been  a  diorite  dike  clipping  45  deg.  to  the  east, 
and  that  this  dike  was  formed  earlier  than  any  of  the 
known  fissures  or  faults.  Then  occurred  the  second, 
first,  and  third  system  fractures,  in  the  order  named. 
The  first  system  fissures,  or  silver  lodes,  in  propagating 
in  the  practically  homogeneous  country  rock,  would  have 
encountered  the  break,  and  might  emerge  on  the  other 
side  at  different  points,  and  some  might  have  died  out 
at  the  break. 

After  the  first  three  systems  of  fractures,  and  even 
after  a  large  part  of  the  secondary  enrichment  had 
taken  place,  strains  were  set  up  which  found  relief  in 
a  200  m.  movement  along  the  old  dike.  For  reasons 
which  it  is  not  germane  here  to  discuss  it  seems  certain 
that  the  hanging  wall  or  eastern  side  subsided,  and  that 
the  western  part  remained  stationary.  This  is  of  course 
important  in  considering  the  secondary  mineralization 
in  conjunction  w-ith  the  ground-water  level. 
The  Fourth  System  of  Fractures 

As  a  result  of  the  faulting  along  the  old  dike,  and 
contemporaneously  with  it,  a  series  of  faults  striking 
X.  20  deg.  to  30  deg.  W.,  and  usually  dipping  to  the 
west,  was  formed.  Being  the  most  recent  disturbances, 
the  faults  have  cut  across  everything  except  the  master 
fault,  in  which  they  terminate.  The  eastern  part  is  the 
only  section  which  shows  these  faults,  but  they  are 
numerous  there  and  have  large  displacements,  both  ver- 
tically and  horizontally.  A  glance  at  Fig.  1  will  show 
the  difficulties  presented  to  exploration  by  them.  These 
faults  invariably  have  the  foot-wall  side  lower  than 
the  hanging,  and  are  therefore  reversed  as  to  dip,  but 
are  normal  as  to  strike.  By  solving  a  few  of  the  fault 
problems  it  was  concluded  that  vertical  as  well  as  hori- 
zontal forces  were  in  play.  In  the  southern  part  of  the 
eastern  section  of  the  district  the  lodes  are  sometimes 
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displaced  several  meters  by  movements  along  bedding 
planes  in  the  limestone.  These  were  apparently  with- 
out effect  on  ore  deposition,  and  are  probably  local 
movements  resulting  from  the  200-m.  fault  along  the 
old  dike.  In  some  instances  they  are  displaced  by  the 
fourth  system  faults,  but  their  origin  must  have  been 
contemporaneous. 

Genesis  to  Primary  Deposition 
It  is  most  probable  that  the  first  system  of  fissures 
tapped  the  source  of  silver,  copper,  and  iron-bearing 
solutions  in  depth.  With  upward  flow,  and  loss  of  pres- 
sure and  temperature  as  the  solutions  neared  the  surface, 
the  metallic  sulphides  began  to  be  deposited.  This  prob- 
ably began  in  the  limestone  immediately  below  the  por- 
phyry and  continued  for  a  considerable  distance  beyond 
the  present  surface.  The  porphyry  and  diorites  were 
not  active  precipitating  agents.  The  minerals  were 
deposited  as  pyrite,  chalcopyrite,  tetrahedrite,  poly- 
basite,  and  other  minerals,  and  the  deposition  was  prac- 
tically uniform  wherever  the  lodes  were  in  limestone, 
with  perhaps  bonanzas  at  the  intersections  with  the  sec- 
ond system  fissures. 

Subsequent  Changes 

The  relative  amounts  of  the  various  sulphides  origi- 
nally present  would  in  large  measure  determine  the 
character  of  the  secondary  ore.  If  pyrite  was  present 
originally,  in  proportion  to  its  amount  chalcocite  would 
result  as  a  secondary  mineral,  provided  the  chalcocite 
was  not  in  turn  replaced  by  silver  sulphide.  Also,  if 
the  silver  sulphate  solutions  from  above  should  migrate 
to  a  region  rich  in  ferrous  sulphate  and  poor  in  pyrite 
and  chalcocite,  the  resulting  ore  would  contain  native 
silver  and  no  copper.  Silver  sulphate  coming  from  above 
might  find  chalcocite  the  only  reducing  agent,  in  which 
circumstance  the  silver  sulphide  would  continue  to  be 
formed  until  all  the  chalcocite  had  been  used  up.  The 
resulting  copper  sulphate  might  not  find  a  precipitating 
agent  in  the  vicinity  and  might  move  to  another  locality 
before  being  converted  to  chalcocite.  This  is  conform- 
able with  the  evidence  found  today.  Wherever  the  lodes 
were  richest  in  silver  sulphide  there  was  a  marked 
absence  of  copper  stains  on  the  lode  and  wall  rock. 
Wherever  much  copper  was  found,  the  silver  content 
was  usually  low. 

According  to  the  foregoing  reasoning,  the  big  bo- 
nanzas were  chiefly  the  result  of  the  action  of  the 
primary  sulphides  upon  the  silver  sulphate  brought  in 
solution  by  downward-percolating  waters  from  the 
upper  leached  parts  of  the  lode.  It  is  probable  that  the 
ground-water  level  stood  at  about  the  base  of  the  por- 
phyry for  a  considerable  period.  During  that  time  a 
large  part  of  the  limestone  was  eroded  and  the  silver 
contents  of  the  lodes,  in  part,  were  concentrated  below. 
How  far  the  processes  of  secondary  enrichment  had  pro- 
ceeded before  the  200  m.  fault  allowed  the  eastern  sec- 
tion to  subside,  and  thus  stop  concentration  below  the 
porphyry,  is  a  question  in  the  solution  of  which  lies  the 
future  history  of  the  district. 


Graphite  Crucible  Tests  of  Bureau  of  Mines 

Early  in  1918  the  Columbus  station  of  the  U.  S. 
Bureau  of  Mines  began  an  investigation  of  American 
bond  clays  and  graphites  to  determine  their  crucible- 
making  properties  in  comparison  with  foreign  clays  and 
graphites.  Work  on  the  bond  clays,  which  was  com- 
pleted in  the  fiscal  year  1920,  showed  that  better 
crucibles  could  be  made  from  domestic  clay  than  from 
imported  clays.  The  testing  of  graphites,  on  which 
some  preliminary  work  had  been  done,  was  then  under- 
taken by  the  Bureau  of  Mines.  Samples  of  seven 
graphites,  from  Ceylon,  Madagascar,  Canada,  New  York, 
Alaska,  Texas,  and  Montana,  of  400  lb.  each,  were 
obtained.  Then  crucibles  of  No.  70  size  were  made  from 
each  graphite  for  brass-melting  purposes,  and  six 
crucibles  of  No.  60  size  for  testing  under  steel-melting 
practice.  These  crucibles  were  made  in  the  plant  of  the 
Vesuvius  Crucible  Co.,  at  Swissvale,  Pa.  The  brass- 
melting  crucibles  were  shipped  to  the  plant  of  the 
Detroit  Lubricator  Co.,  at  Detroit,  Mich.,  where  they 
were  tested  under  regular  brass-melting  practice. 

Arrangements  were  made  for  testing  the  steel-melting 
crucibles  in  the  plant  of  the  Simonds  Manufacturing 
Co.,  at  Lockport,  N.  Y.,  but  when  the  crucibles  were 
ready  for  shipment  word  was  received  that  the  pit 
furnaces  of  the  Simonds  steel  plant  were  not  in  opera- 
tion, and  as  they  have  not  been  in  operation  since  that 
time,  it  has  been  impossible  to  test  the  steel-melting 
crucibles. 

In  the  brass-melting  tests,  the  average  number  of 
heats  of  the  crucibles  shown  by  the  different  graphites 
are  as  follows:  Alabama,  13.09;  Madagascar,  12.44; 
Ceylon,  10.50;  New  York,  9.60;  Texas,  6.80;  Montana, 
6.11;  Canadian,  5.80.  These  results  indicate  that  good 
brass-melting  crucibles  can  be  made  from  Alabama 
graphite,  and  agree  with  the  findings  of  previous  work. 


Monazite  Found  in  Nevada 

Examinations  for  various  rare  metals  recently  made 
at  the  Rare  and  Precious  Metals  Station  of  the  Bureau 
of  Mines,  at  Reno,  Nev.,  have  disclosed  remarkably 
rich  specimens  of  monazite  from  New  Mexico  and  some 
high-grade  carnotite  in  gold-silver  placer  metal  from 
Nevada. 


Lack  of  Transportation  Restricts 
Copper  Production  of  India 

Speaking  of  the  metallurgical  industries  of  India,  the 
Journal  of  Indian  Industries  &  Labour  for  November, 
1921,  says: 

"For  many  years  the  existence  of  a  long  narrow  vein  of 
copper  ore  running  from  northwest  to  southeast  across  the 
Dalbhum  pargana  of  the  Singhbhum  district  has  been 
known.  Early  attempts  to  work  the  vein  failed,  chiefly  on 
account  of  lack  of  railway  communication.  Soon  after  the 
building  of  the  main  Nagpur  line,  the  old  mines  at  Rakha, 
just  to  the  east  of  Jamshedpur,  were  taken  over  by  the 
Cape  Copper  Co.,  which,  after  many  delays  and  difficulties, 
caused  chiefly  by  the  Great  War,  is  at  last  producing  refined 
copper  of  99.5  per  cent  purity  and,  given  adequate  supplies 
of  fuel  and  flux,  which  owing  to  the  'wagon  shortage'  are 
not  forthcoming,  could  turn  out  2,000  tons  per  annum.  Its 
actual  production  is  near  1,200  tons — a  convincing  example 
of  the  great  loss  which  India  suffers  from  the  restricted 
development  of  her  railways.  A  second  company,  called 
the  Cordoba  Copper  Co.,  is  engaged  in  exploiting  the  same 
vein  further  to  the  west,  but  it  will  be  some  time  before 
it  is  in  a  position  to  produce  metallic  copper. 

"No  attempt  is  now  being  made  to  refine  the  chromite 
and  manganese  ores  occurring  in  the  district,  although  they 
are  mined  and  exported  or  else  used  as  refractory  material. 
Ferromanganese  was  made  by  the  Bengal  Iron  Co.  during 
the  war  at  the  special  request  of  the  government  as  an 
emergency  measure,  but  it  seems  improbable  that  this  indus- 
try will  ever  attain  much  prosperity,  owing  to  the  high 
average  content  of  phosphorus  in  Indian  coal,  which  finds 
its  way  into  the  finished  product." 
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The  Marketing  of  Pyrites 

Atlantic  Seaboard  and  Southern  States  Principal  Markets — Foreign  Pyrites 
Favored  by  Low  Ocean  Rates  and  Large  Deposits  Contiguous  to  Huelva,  Spain 
— Competition  Mainly  Between  Domestic  and  Foreign  Pyrites  and  Brimstone 

By  George  J.  Young 

Westeri  sting  and  Mining  Journal-Press 

PYRITES  is  a  trade  name  applied  to  commercially 
valuable  pyrite,  marcasite,  and  pyrrhotite,  together 
with  accessory  sulphide  and  other  minerals  in 
greater  or  less  amount.  Pyrrhotite  is  relatively  unim- 
portant. The  marketing  of  pyrites,  and  particularly 
of  foreign  pyrites,  upon  the  Atlantic  seaboard  is  due 
to  the  presence  of  large,  cheaply  mined  deposits  of 
pyrites  of  an  unusual  grade  in  the  Rio  Tinto  region  of 
Spain  and  the  comparatively  low  ocean  transportation 
rates  that  prevail  between  Huelva,  Spain,  and  the 
Atlantic  seaboard  of  the  United  States.  Both  domestic 
and  Canadian  pyrites  are  sold  in  the  eastern  markets 
of  the  United  States,  but  as  the  bulk  of  the  transac- 
tions are  in  Spanish  pyrites,  the  conditions  under 
which  this  is  sold  and  purchased  may  be  assumed  to  be 
typical  of  the  commercial  practice. 

Pyrites  of  Wide  Commercial  Application 

Pyrites  in  a  comparatively  pure  state  is  one  of  the 
raw  materials  of  the  sulphuric-acid  manufacturer. 
Brimstone  or  sulphur  is  the  important  competing  min- 
eral, although  considerable  sulphuric  acid  is  manufac- 
tured from  the  sulphur  dioxide  resulting  from  the 
roasting  of  various  metalliferous  concentrates  high  in 
sulphur.  Sulphuric  acid  is  used  in  the  chemical 
industries,  in  the  manufacture  of  fertilizers,  in  petro- 
leum refining,  and  in  the  steel  industry.  Pyrites  is 
used  principally  in  the  manufacture  of  sulphuric  acid 
for  the  fertilizer  trade,  although  where  acid  plants  are 
equipped  for  the  purification  of  the  acid  the  resulting 
product  can  be  used  in  any  industry. 

Consumption  of  pyrites  is  restricted  to  those  locali- 
ties which  either  by  proximity  to  deposits  or  by  reason 
of  low  transportation  charges  can  secure  pyrites  at  a 
lower  cost  than  a  commercially  equivalent  amount  of 
sulphur  in  the  form  of  brimstone.  As  only  about  50 
per  cent  of  the  pyrites  is  sulphur,  there  is  involved  the 
transportation  of  a  relatively  large  bulk  and  the  han- 
dling of  a  residue  equal  in  weight  to  about  75  per  cent 
of  the  original  pyrites.  Thus,  the  important  consuming 
localities  for  foreign  pyrites  are  situated  on  or  close 
to  the  Atlantic  seaboard.  The  centers  of  sulphuric-acid 
manufacture  in  the  Atlantic  seaboard  and  Gulf  States 
are  as  follows,  the  seaports  being  on  the  left  and  the 
inland  centers  on  the  right : 


Massachusetts 

Virginia 

Boston 
Fairfield 

Lowell 

Connecticut 

NaugaUuk 

Alexandria            Richmond 
Norfolk                   Roanoke 
Staunton 
Lynchburg 
Petersburg 
Pulaski 

New   York 

North  Carolina 

New  York              Buffalo 
New  Jersey 

Wilmington           Raleigh 
Newbern                Charlotte 

Winston-Salem 
Salisbury 

Chrome 
Bayonne 

Newark 

<  rarteret 

Louisiana 
N   h   Orleans        Shreveport 

Of  the  interior  states  contiguous  to  the  Great  Lakes 
the  following  are  the  centers  of  sulphuric-acid  manu- 
facture: Ohio:  Cincinnati,  Cleveland,  and  Columbus. 
Indiana:  Indianapolis.  Michigan:  Marquette  and 
Detroit.  Illinois:  Chicago  and  Springfield.  Missouri: 
St.  Louis.  A  small  amount  of  pyrites  is  consumed  in 
the  San  Francisco  Bay  region  of  California  and  is 
supplied  from  Shasta  County. 

The  chief  marketing  point  is  New  York.  There  are 
subagents  in  important  consuming  points.  Locally 
produced  pyrites  is  usually  sold  under  long-continued 
contracts  and  there  is  comparatively  little  competition 
under  such  conditions. 

Peak  Consumption  During  War  Period 

Previous  to  1918,  the  annual  consumption  of  im- 
ported pyrites,  for  the  most  part  Spanish,  was  approxi- 
mately 1,000,000  tons.  Owing  to  the  disturbance  in 
business  trends  resulting  from  the  war  and  the  inten- 
sive development  of  brimstone  deposits  in  the  Gulf 
region,  the  market  for  foreign  pyrites  has  greatly 
diminished,  and  its  potential  capacity  will  be  unknown 
until  equilibrium  between  brimstone  and  pyrites  is 
established. 

According  to  the  U.  S.  Geological  Survey  statistics, 
the  average  annual  consumption  of  domestic  pyrites 
for  the  period  1899-1914,  inclusive,  was  243,516  tons, 
of  an  average  value  of  $3.63;  imported  pyrites  for  the 
same  period.  631.027  tons  of  an  average  value  of  $3.84 
per  ton.  For  the  period  1915-1919,  inclusive,  the  aver- 
age annual  consumption  of  domestic  pyrites  was  440.212 
tons,  of  a  value  of  $5.32  per  ton:  of  imported  pyrites, 
812,850  tons  of  a  value  of  $5.52  per  ton.  In  1920, 
domestic  pyrites  had  fallen  to  275,000  tons  and  foreign 
pyrites  to  332,606  tons.  In  1921,  foreign  pyrites  had 
receded  to  practically  200,000  tons,  of  a  value  of  $3.87 
per  ton.  Figures  for  1921  domestic  pyrites  are  not 
yet  available.  Industrial  depression,  economic  read- 
justment, and  competition  from  domestic  brimstone  are 
the  causes  of  the  slump  in  consumption. 

There  is  no  well-marked  seasonal  demand  for  pyrites, 
but  buyers  of  foreign  pyrites  do  not  especially  want  to 


Engineering  and  Mining  J.ournal-Press 


Vol.  113,  No.  14 


Production  and  imports  of  pyrites 

quantities  in  the  early  spring  or  fall. 
Usually,  sufficient  stocks  are  carried  which  enable  the 
acid  producers  to  meet  fluctuations  in  demand  for  acid 
without  going  into  the  market  for  prompt  deliveries. 
Pure  pyrites  contains  53.3  per  cent  sulphur  and  46.7 
per  cent  iron.  The  nearest  quality  to  this  theoretical 
purity  is  Spanish  pyrites.  Two  analyses  are  given  in 
the  following  table: 

ANALYSES  01    SPANISH    HIGH-GRADE   PYRITES 


Per  Cent 

Per  Cent 
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The  impurities  usually  present  in  relatively  small 
amounts  are  insoluble  (including  silica),  zinc,  lead, 
antimony,  arsenic,  and  copper.  Zinc  and  lead,  when 
percentages  approximate  3  per  cent  or  over,  are  objec- 
tionable, as  their  presence  increases  the  amount  of 
sulphur  retained  by  the  cinder  or  residue.  Arsenic  is 
objectionable  for  some  acids,  particularly  those  used 
in  the  chemical  industries,  but  is  not  objectionable 
where  the  acid  is  purified  or  is  used  without  purifica- 
tion, as  in  the  manufacture  of  fertilizers.  All  Spanish 
pyrites  contains  more  or  less  arsenic,  but  this  has  not 
restricted  its  use  except  as  noted.  Arsenic  much  in 
excess  of  1  per  cent  would,  however,  be  objectionable, 
although  there  does  not  appear  to  be  a  clearly  defined 
upper  limit  recognized.  Pyrites  contaminated  with  a 
large  percentage  of  impurities  is  practically  unsalable. 

Physical  Requirements  of  Pyrites 

Two  kinds  of  pyrites  are  recognized  upon  the  mar- 
ket, "furnace  ore,"  or  lump,  and  fines.  Lump  ore 
ranges  in  size  from  2  to  10  in.,  and  the  proportion  of 


fines  must  not  exceed  10  per  cent  past  a  '-  or  ;'-in. 
screen.  All  material  past  a  '-  or  |-in.  screen  is  sold 
as  "fines,"  the  price  differential  being  usually  2c.  per 
sulphur  unit  less  than  for  lump  ore.  Sometimes  the 
"ore"  is  sold  as  run-of-mine,  but  this  kind  is  objec- 
tionable, as  it  usually  carries  a  large  proportion  of 
fines.  Should  the  furnace  or  lump  ore  contain  a  greater 
percentage  of  fines  than  the  10  per  cent  maximum,  the 
allowances  to  be  made  would  be  subject  to  negotiation. 
The  same  would  apply  to  the  fines  if  there  were  any 
pieces  that  failed  to  pass  the  limit  screen  size. 

Pyrites  is  usually  shipped  in  cargo  lots  of  3,000  to 
(5,000  tons,  and  is  bought  and  sold  in  lots  of  500  to 
1,000  tons,  up  to  a  cargo.  Domestic  pyrites  is  handled 
in  carload  lots  and  on  a  contract  basis  in  which  the 
quantities  may  vary  between  wide  limits.  The  allow- 
able tolerance  in  weight  on  shipments  is  10  per  cent 
over  or  under  the  specified  weight. 

No  well-defined  premiums  or  penalties  are  recognized, 
but  where  transactions  involve  uncertainty,  special 
clauses  are  inserted  in  the  sales  contract  covering  them. 
An  increase  in  the  price  is  usually  allowed  where  sul- 
phur exceeds  the  guarantee  basis  and  a  penalty  where 
the  sulphur  content  is  less.  No  allowance  is  made  for 
moisture  except  where  it  is  in  excess  of  1  per  cent. 

Sampling  is  usually  done  by  a  disinterested  chemist 
who  acts  for  both  buyer  and  seller,  sampling  the  cargo 
as  it  is  discharged  from  the  steamer  and  analyzing 
the  sample.  His  results  are  generally  final  and  bind- 
ing on  both  parties.  The  expense  for  sampling  and 
analysis  is  divided  between  buyer  and  seller.  In  some 
transactions  both  buyer  and  seller  have  their  agents 
present,  and  the  sample  is  divided  and  sent  to  separate 
chemists,  the  price  of  the  ore  being  figured  on  the 
mean  of  the  separate  returns. 

Shipment  and  Delivery  Conditions 

Pyrites  is  always  shipped  in  bulk  and  frequently 
foreign  pyrites  is  shipped  as  ballast.  Shipments  are 
usually  c.i.f.  (cost,  insurance,  and  freight)  and  deliv- 
ery is  made  from  the  "ship's  tackle."  Occasionally, 
contracts  are  made  on  an  f .  a.  s.  (free  alongside  ship) 
basis,  and  under  this  designation  the  consignee  takes  the 
ore  out  of  the  steamer  after  the  ship  has  been  placed 
alongside  the  pier.  Cargoes  are  often  distributed  among 
several  different  consumers,  each  taking  from  500  to 
1,000  tons.  This  makes  it  easier  for  the  seller  to 
finance  the  sale  and  avoids  a  loss  due  to  the  interest  on 
his  purchase.  Although  buyers  do  not  especially  care  to 
take  large  quantities  of  pyrites  during  the  early  spring 
or  fall,  no  cut  in  price  on  deliveries  is  made  at  these 
times. 

The  value  is  computed  on  the  percentage  of  sulphur 
in  the  ore  at  the  contract  price  per  unit  on  the  basis 
of  the  long  ton,  2,240  lb.  Thus  the  unit  is  22.4  lb. 
sulphur.  The  usual  terms  of  settlement  are  ocean 
freight,  cash,  on  arrival  of  vessel,  and  the  balance  of 
the  invoice  due  on  the  10th  of  the  succeeding  month. 

Price  Range  Limited 

The  price  of  pyrites  ranges  from  12  to  14c.  per  unit, 
the  differential  between  furnace  ore  and  fines  being 
usually  2c.  per  unit.  This  price  is  for  high-grade 
Spanish  pyrites,  and  the  quality  must  be  good.  The 
price  is  equivalent  to  $0.00535  per  lb.  of  contained  sul- 
phur, or  $12  per  2,240  lb.  of  contained  sulphur,  up  to 
$0.00625  per  lb.  of  contained  sulphur,  or  $14  per  2.240 
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|h.  of  contained  sulphur.  Before  the  war.  prices  were 
approximately   13c.  per  unit   for   furna  •    and 

less  for  fines  and  run-of-mine.  During  the  war  prices 
reached  30c.  per  unit,  taking  into  account  the  excess 
ocean  freight  which  had  to  be  paid  on  account  of 
:y  of  tonnage. 

Spanish  pyrites  dominates  in  the  domestic  market 
except  in  certain  localities,  principally  because  the 
domestic  ores  arc  lower  in  grade,  running  between 
35  and  40  per  cent  sulphur;  the  imported  ore  runs  to 
50  and  51  per  cent. 

As  a  rule,  the  buyers  retain  the  cinder,  but  this 
custom  will  probably  be  discontinued  and  the  cinder 
resulting  from  the  burning  of  the  pyrites  will  lie  re- 
turned to  the  sellers.  The  cinder  is  desulphurized  and 
sintered  and  sold  as  iron  ore  at  a  rate  of  12c.  per  unit 
(.long  ton)  of  contained  iron.  In  some  instances  where 
the  percentage  of  copper  is  high  enough,  the  cinder  is 
leached  first  and  then  disposed  of  as  an  exceptionally 
pure  iron  ore  after  being  desulphurized  and  sintered. 

Suggested  Form  of  Contract 

An  example  of  a  form  of  sales  contract  is  as  follows: 

Quantity   and   Description — Concluded    this 

day    of        between    the seller 

,  who  agrees  to  sell  and buyer 

,  who  agrees  to  purchase  the  sulphur  con- 
tents in  about tons,  10  per  cent,  more  or  less, 

seller's  option,  of 


on  the  following  terms,  viz.: 

S/u'pweHf— Shipment  to  be  made  from  abroad 


Seller  to  have  the  right  to  anticipate  deliveries,  but  the 
buyer,  by  reason  of  such  anticipation  of  deliveries,  shall 
not  be  required  to  have  on  hand  at  any  time  more  than 

tons. 

Delivery — Delivery  to  be  made  ex-ship 

buyer  guaranteeing  sufficient  water  at  mean  low  tide  at 
safe  wharf  where  vessel  discharges,  vessel  always  afloat. 

Buyer  agrees  to  take  delivery  of  ore  as  fast  as  dis- 
charged from  vessel  per  day  of  twenty-four  hours  as  re- 
quired by  seller,  and  to  provide  lighters,  railroad  cars,  or 
other  means  of  transportation  so  that  discharging  will  not 
be  impeded. 

Price — The  price  to  be per  unit  of  sulphur, 

per  ton  of  ore  of  2,240  lb.,  on  dry  basis,  no  allowance  to  be 
made  for  moisture  unless  in  excess  of  1  per  cent.  Certifi- 
cates of  weight  and  analysis  to  accompany  each  invoice. 

Terms — Payment  to  be  made  in  gold  or  its  equivalent,  in 
Xew  York  funds,  on  the  10th  of  the  month  for  all  ores 
delivered  the  previous  calendar  month. 

All  ocean  freights  to  be  paid  by  buyer  and  deducted  from 
invoice,   with   the   exception    that   gross   ocean    freights   in 

excess  of shall  be  borne  by  buyer.     Should 

the  buyer  fail  to  pay  his  invoices  at  maturity,  seller  to  have 
the  right  to  cancel  the  unfulfilled  portion  of  this  contract 
by  giving  buyer  written  notice. 

Analysis — The  ore  shall  be  sampled  ex-ship  at  port  of  dis- 
charge and  tested  for  sulphur  by 

such  determination  to  be  final  and  binding  upon  both  buyer 
and  seller.  The  cost  of  sampling  and  analysis  to  be  borne 
half  each  by  buyer  and  seller. 

Weight — The  weight  to  be  ex-ship  at  port  of  discharge 
according  to  the  certificate  of  sworn  public  weigher,  whose 
certificate  shall  be  accepted  as  final  by  both  buyer  and 
seller. 

Place  of  Consumption — The  above  ore  is  for  consumption 
only  at  the  buyer's  works  at 

Cinder — The  cinder  from  said  ore,  after  burning,  shall  be 
the  property  of  buyer   (or  otherwise  as  especially  agreed). 


!  I 

tions  of  working  people,  other  work- 

ige  ot"  mines,  trains,  or  damage  "i    accidei 
machii  i  ailroad  or  wai  el 

illegal   or   excessive   chai 

.    civil    commotion,    epidemics,    intervention    by    I 
tuted    authorities,    whether    civil,    military,   custom   01 
tary;    stress   of   weather,    lack   of   berth    room,   inabilr 
charter   vessel,   or   any   other  whatsoever 

occurring  at  the  mines,  port  of  loading,  or  ..f  disi  h 
or  elsewhere,  beyond  the  control  of  the  seller  or  buyer,  by 
1  of  which  shipments  or  deliveries  of  ore  are  retarded, 
delayed,  interrupted,  or  rendered  impossible,  the  seller  shall 
not  l.e  liable  for  failure  to  make  shipments  and  deliveries, 
and  the  time  allowed  for  any  stated  shipment  or  deli 
under  this  contract  shall  be  proportionately  extended  for 
the  period  of  two  months  beyond  the  stipulated  time  there- 
for; but,  however,  if  bj  reason  of  any  cause  or  causes 
arising  under  this  clause,  deliveries  of  ore  shall  be  inter- 
rupted for  more  than  two  months  beyond  the  stipulated  time 
therefor,  then  the  seller  shall  have  the  right  to  cancel  this 
contract. 

It  shall  be  optional  with  the  seller  as  to  whether  or  i 
shall   replace   shipments  lost  at   sea,   but   he   shall   not   be 
liable  for  any  damage  on   account  of  non-arrival  of  such 
shipments  lost  at  sea. 

In  no  event  shall  shipments  under  this  contract  be  ex- 
tended beyond       

Buyer  shall  pay  all  customs  duties  and  imposts,  if  any, 
charged  upon  said  ore  by  the  United  States  or  Spain. 

Should  any  dispute  arise  as  to  any  of  the  conditions  of 
this  contract,  the  matter  is  to  be  referred  to  the  arbitra- 
tion of  two  disinterested  persons,  one  each  to  be  chosen 
by  buyer  and  seller  respectively,  and  if  they  should  fail  to 
come  to  an  agreement,  they  shall  appoint  a  referee,  whose 
decision  shall  be  final. 

If  either  party  shall  fail  to  appoint  an  arbitrator  within 
tv.enty-one  days  after  notice  in  writing  requiring  him  so 
to  do,  the  arbitrator  named  by  the  other  party  may  act  as 
sole  arbitrator. 

Acknowledgment  is  made  of  the  material  assistance 
of  C.  B.  Stranahan  in  the  preparation  of  this  article. 


Canadian  Feldspar  in  Demand 

The  production  of  feldspar  in  Canada  in  1921.  though 
somewhat  below  that  of  recent  years,  was  still  credit- 
able, the  tonnage  mined  amounting  to  33,597,  ac- 
cording to  the  Canadian  Department  of  Mines.  During 
the  period  slightly  more  than  2,0'^  tons  was  milled. 
Shipments,  all  from  Ontario  and  Quebec,  totaled  30.540 
tons,  valued  at  $223,000.  an  average  of  $7.31  a  ton. 
Of  this  quantity  all  but  200  tons  was  sold  in  the  crude 
form.  Two-thirds  of  the  crude  feldspar  sold  came  from 
Ontario  deposits. 

Complete  returns  were  received  from  the  six  oper- 
ators in  Quebec  and  from  fifteen  producers  in  Ontario 
in  1921. 

Imports  of  feldspar  during  1921  were  valued  at  $25,- 
120,  and  exports  in  the  same  period  totaled  $169,864  in 
value.  The  quantity  of  feldspar  exported  reached  a 
total  of  27,292  tons.  Imports  amounted  to  only 
1,050  tons. 

Canadian  feldspar  has  been  in  considerable  demand 
in  the  United  States  in  recent  years,  and  the  erection 
of  further  grinding  plants  in  Canada  will  permit  of  the 
export  of  Canadian  feldspar  at  a  much  higher  price  than 
is  now  obtainable  for  the  crude  product.  One  new 
grinding  plant  has  been  opened  during  the  last  year, 
and  Canadian  producers  are  apparently  fully  alive  to  the 
desirability  of  preparing  the  Canadian  product  in  its 
most  valuable  marketable  form. 
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Sinking  headfrarm  at  No.  •>'  quarry  of  American  Lime  &  Stone  Co. 


Shaft  Sinking  in  a  Limestone  Quarry 

Underground  Mining  Methods  Are  Being  Used  To  Procure  High-Grade  Limestone 
Instead  of  the  Customary  Quarrying — A  Four-Compartment  Inclined  Shaft  Sunk  and 
Other  Work  Done  on  Contract,  Preparatory  to  Installation   of  Mining  Machinery 

By  J.  H.  Stovel 


THE  RECENTLY  COMPLETED  SHAFT  at  the 
No.  3  quarry  f  the  American  Lime  &  Stone  Co., 
of  Tyrone,  Pa.,  presents  an  interesting  develop- 
ment in  the  mining  of  limestone.  The  company  has  for 
many  years  operated  quarries  and  lime  kilns  in  the 
vicinity  of  Bellefonte  and  Tyrone,  and  about  two  years 
ago  started  work  on  the  erection  of  a  large  lime-burning 
and  hydrating  plant.  This  plant  involved  a  considerable 
outlay  of  capital,  and  to  secure  the  product  which  would 
give  the  fullest  returns  on  the  investment  it  was  neces- 
sary to  have  a  constant  source  of  supply  of  high-grade 
limestone. 

The  company  has,  in  its  quarries  around  Bellefonte, 
a  75-ft.  ledge  of  limestone,  known  locally  as  the  "good 
stone."  which  met  fully  its  requirements  as  to  quality. 
Unfortunately,  the  limestone  measures  at  this  point  dip 
into  the  hills  at  a  52-deg.  inclination,  which  fact  makes 
it  difficult  at  times  to  quarry  this  special  ledge  without 
getting  a  large  amount  of  the  lower-grade  surrounding 
limestones  mixed  in  with  the  "good  stone."  For  this 
reason  the  company  decided  to  make  use  of  underground 
methods  as  the  only  economical  means  of  assuring  a 
constant  output  of  limestone  of  the  required  quality. 
The  development  work,  involving  a  shaft,  pocket,  raise, 


and  crosscuts,  was  done,  under  contract,  by  the  E.  J. 
Longyear  Co.,  of  Minneapolis,  Minn.,  according  to  speci- 
fications prepared  by  A.  Neustaedter,  mining  engineer 
for  the  American  Lime  &  Stone  Co. 

No  Need  to  Support  Hanging  Wall  in  Shaft 
The  accompanying  diagram  shows  the  underground 
work.  The  shaft  was  sunk  in  limestone  in  the  floor  of  the 
quarry  about  eighty  feet  from  the  foot  wall  of  the  "good 
stone"  ledge.  It  is  8  x  24  ft.,  has  four  compartments, 
provision  being  made  for  two  skipways,  one  cageway, 
and  one  ladder,  and  is  391  ft.  deep  on  the  inclination. 
The  shaft  was  sunk  in  a  stratum  of  limestone  8  ft. 
thick,  so  that  advantage  could  be  taken  of  the  slips  in 
drilling  and  blasting.  This  provided  an  unbroken  slip 
for  the  shaft  hanging  wall  and,  judging  from  present 
appearances,  the  shaft  will  never  need  any  timbers  for 
the  support  of  the  hanging  wall.  The  inclination  of  the 
measures  changed  gradually  from  52  deg.  at  the  surface 
to  63  deg.  at  the  bottom  of  the  shaft,  but,  as  the  stratum 
of  limestone  maintained  its  thickness,  the  shaft  was 
allowed  to  follow  the  measures. 

The  shaft  is  concreted  at  the  collar  for  about  twenty 
feet    and    has    some    special    timbering   at    the    pocket. 
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Between  these  points  the  only  timbering  consists  of  a 
row  of  S-in.  posts  carrying  a  2-in.  plank  partition  be- 
tween the  inner  skipway  and  the  cageway.  A  250-ton 
storage  pocket  connects  the  lower  crosscut  with  the 
shaft,  ami  this  pocket  is  connected  with  the  upper  cross- 
cuts by  a  raise  with  bypasses  to  the  crosscut,  so  that  all 
the  stone  is  handled  from  the  one  pocket.  The  stone  in 
the  pocket  will  be  fed,  by  compressed-air-actuated  re- 
volving drums,  into  measuring  pockets,  which  will  in 
turn  discharge  into  five-ton  skips.  The  first  crosscut 
was  driven  70  ft.  vertically  below  the  quarry  floor,  and 
the  other  crosscuts  at  vertical  intervals  of  60  ft.  The 
crosscuts  are  7i  x  24  ft.  and  extend  from  the  shaft  to  a 
slip,  in  the  "good  stone"  ledge,  which  is  to  form  the 
hanging  wall  of  the  stopes. 

Underhand  Stoping  To  Be  Practiced 

The  section  through  the  stopes,  shown  in  the  diagram, 
indicates  the  proposed  method  of  mining.  The  ground 
above  the  crosscuts  will  be  left  as  a  pillar,  and  a  stope, 
which  will  be  30  ft.  high  vertically,  will  be  opened  up 
on  each  side  of  the  crosscut.  After  the  preliminary 
opening  has  been  excavated  it  is  planned  to  carry  a  pilot 
drift  at  the  top  of  each  stope.  The  upper  cut  will  be 
slashed  across  the  stope  from  this  pilot  drift  and  the 
two  remaining  cuts  will  be  taken  out  as  underhand 
benches.  Mechanical  shovels  will  be  used  to  load  the 
stone  from  the  stopes  into  the  mine  cars.  As  the  stopes 
will  have  plenty  of  head-room,  and  as  the  material  to 
be  handled  will  be  fairly  coarse,  a  heavy  type  of  under- 
ground shovel  will  be  used.  The  crosscuts  will  be  cut 
higher  at  the  hanging-wall  end,  so  that  one  shovel  may 
serve  either  stope  on  the  same  level. 

Electric  motors  will  take  the  cars  from  the  shovel  to 
the  raise  or  pocket.  The  ground  between  the  floor  of 
one  stope  and  the  roof  of  the  stope  next  below  will  be 
left  as  a  temporary  pillar,  and  permanent  pillars,  ex- 
tending across  the  width  of  the  ledge,  will  be  left  at 
regular  intervals.  When  the  stopes  have  been  mined 
to  the  desired  distance  from  the  crosscuts,  the  greater 
part  of  the  temporary  pillars,  referred  to  above,  will  be 
mined  by  a  retreating  method.  The  hanging  wall  of  the 
stopes  will  be  formed  by  a  well-defined  slip  in  the  ledge 
which  is  about  15  ft.  from  the  real  hanging  wall.  This 
will  give  a  stoping  width  of  about  60  ft.  The  company 
expects  to  produce  from  1,000  to  2,000  tons  per  day 
from  the    shaft. 

Crushing  and  Grinding 

The  sinking  headframe,  shown  on  the  opposite  page, 
will  be  replaced  by  a  steel  headframe  and  bins.  The 
"good  stone"  ledge  shows  in  this  photograph  just 
back  of  the  headframe  sheave  wheel,  and  the  dip  of 
the  measures  is  also  shown  clearly.  The  stone  will 
be  drawn  from  the  headframe  bins  into  cars,  which  will 
be  hauled  a  short  distance  and  dumped  into  the  crusher. 
An  elevating  conveyor  belt  will  take  the  crushed  stone 
to  storage  bins.  From  these  bins  it  will  pass  to  a  large 
rotary  kiln  and  thence  to  the  hydrating  plant.  A  tube 
mill  is  provided  for  use  when  fine  grinding  of  the 
stone  is  desired.  The  process  used  in  the  hydrating 
plant,  which  is  already  in  operation,  differs  consider- 
ably from  the  usual  method  of  manufacture,  and  the 
system,  together  with  the  adoption  of  underground 
mining,  has  been  the  source  of  considerable  interest  to 
other  limestone  producers  and  lime  manufacturers. 

Stations  were  cut  at  each  crosscut  as  the  shaft  was 
sunk,  and,  on  the  completion  of  the  shaft,  a  raise  was 


driven,  through  the  section  of  the  pocket,  from  the  shaft 
to  the  lower  crosscut.  A  timber  chute  was  built  at 
the  bottom  of  this  raise,  and  all  the  stone  was  loaded 
from  this  chute  directly  into  the  one-ton  skip  which 
had  previously  been  used  in  mucking  during  the  sink- 
ing of  the  shaft.  The  crew  was  then  divided,  one  gang 
driving  the  raise  to  connect  the  pocket  writh  the  upper 
crosscuts  while  the  other  gang  drove  the  crosscuts 
forward  to  the  point  where  the  raise  intersected  them. 
When  the  raise  was  finished,  muckers  were  hired  and 
the  shaftmen  who  remained  were  employed  on  drilling 
only,  each  crew  having  two  crosscut  faces  to  work  to. 
All  the  stone  from  the  raise  and  from  the  greater  part 
of  the  crosscuts  was  handled  through  the  chute  in  the 
pocket  raise.  On  the  completion  of  the  crosscuts,  the 
pocket  was  stripped  to  the  full  section  required,  and 
a  pump  station  cut  in  the  end  of  the  shaft  at  the  level 
of  the  bottom  of  the  pocket.  The  laying  of  the  per- 
manent track  ties  completed  the  agreement  undertaken 
by  the  contracting  company. 

No.   55   Clipper  drills  were  used   in   the   shaft,   and 
these  were  mounted  and  equipped  with  water  heads  for 
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the  work  in  the  crosscuts.  A  shift  boss  and  five 
miners  were  employed  on  each  eight-hour  shift  in  the 
shaft  and  a  progress  of  5.4  ft.  per  day  was  made. 
Though  the  progress  made,  as  expressed  in  feet  per 
day,  was  not  extraordinary,  a  consideration  of  the  size 
of  the  shaft  and  of  the  number  of  men  employed  will 
indicate  that  the  headway  made  was  decidedly  good,  as 
1.01  tons  was  mucked  per  man-hour  and  6.6  ft.  was 
drilled  per  machine-hour.  The  time  record  of  the  shaft 
w-ork  was  as  follows:  Drilling,  16  per  cent;  blasting, 
8  per  cent;  blowing  smoke,  7  per  cent;  mucking,  56  per 
cent;  miscellaneous  (such  as  track,  pipe,  and  timbering 
brow  at  crosscuts),  12  per  cent,  and  delays,  attributable 
to  various  causes,  1  per  cent. 

The  costs,  per  cubic  yard,  of  the  shaft  and  station 
work,  exclusive  of  the  contractor's  profit,  were  as  fol- 
lows: Labor  and  bonus,  $4.81;  power  (electric),  $0.54; 
explosives,  $0.61;  materials,  $0.30;  buildings  and  equip- 
ment, $0.69;  a  total  of  $6.95.  Shift  bosses  were  paid 
$5.50  per  shift;  miners,  $5;  blacksmith,  $5;  hoistmen, 
$3.50,  and  surface  labor,  $3.  The  bonus  paid  was  on  a 
sliding  scale,  depending  on  the  progress  made.  The 
costs  given  above  do  not  include  amounts  paid  for  tim- 
bering materials  nor  the  labor  that  was  charged  to  the 
operation  of  the  compressor. 
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Canada  as  a  Gold  Producer 

Prophecies  Injudicious — Porcupine  Mines  Preparing  for  Greater 
Production — Better  Conditions  Will  Result  in  Growth  in  Number 
Of  Smaller  Operators — Elbow  Lake  and  Other  Districts  Promising 

By  Alexander  Gray 


WITHOUT  WISHING  to  be  disputatious  I  must 
take  friendly  exception  to  the  view  expressed 
in  the  Annual  Progress  Number  of  the  Engint  er- 

•'      rnai  thai  in  the  Canadian 

production  of  gold  is  "inevitable."  because  "the  produc- 
ing mines  are  reaching  increasing  depth,  and  no  new 
-  are  being  opened." 

Twelve  years  ago,  almost  every  mining  engineer  of 
more  or  less  eminence — Canadians  included — dogmati- 
cally declined  to  believe  Canada  would  or  could  present 
a  gold  field  or  fields  of  first  magnitude.  The  highest 
authorities,  off-hand,  or  after  inspection,  flouted  the 
geology,  mineralogy,  and  Assuring.  "Bull"  quartz  in 
schist,  lenticular  features,  were  accentuated  to  the  point 
jection.  American  mine  owners  operating  at  Co- 
halt  were  given  to  understand  that  Porcupine  did  not 
possess  the  essential  attributes;  the  opinion  was  regis- 
tered that  the  Dome  property  "never  will  make  a  mine"; 
that  the  combined  Hollinger  areas  would  not  reimburse 
their  owners  for  purchase  moneys,  equipment  at  a 
nominal  price,  and  development  capital. 

Time  and  again  the  Mclntyre  property  was  uncere- 
moniously condemned.  And  I  myself,  after  having  had 
access  to  the  Dome  assay  plans,  and  discounting  the 
average  owing  to  the  method  of  sampling  adopted,  was 
tied  as  a  falsifier.  Hollinger  principals  were  ac- 
cused of  high-grading  their  initial  test  shipment,  and 
it  was  urged  that  the  orebodies  at  the  outcrop  lacked 
lateral  and,  presumably,  vertical  continuity.  Repeated 
efforts  to  interest  mining  capitalists  in  the  Mclntyre 
were  unsuccessful. 

Increased  Capacity  Planned  at  Porcupine 
As  the  Hollinger,  Dome  and  Mclntyre  companies  are 
to  be  credited  with  most  of  the  increased  and  total  pro- 
duction of  gold  in  Canada,  it  is  admitted  that  they  are 
mining  at  depths  where  the  "inevitable"  is  nearer.  That 
admission,  however,  conveys  no  element  of  apprehension, 
any  more  than  is  it  a  reasonable  deduction  that  "no 
new  large"  mines  will  be  "opened,"  either  in  northern 
Ontario,  or  throughout  the  west  and  northwest,  where 
recent  discoveries  provide  preliminary  evidence  of  ex- 
tensive gold  occurrences. 

No  one  familiar  with  the  Ontario  districts  in  particu- 
lar will  hazard  projections  as  to  depths  and  values  be- 
yond the  known  and  positively  indicated.  By  diamond 
drill  and  workings  the  lives  of  at  least  the  three  mines 
specified  are  assured  for  a  period  during  which  further 
explorations  will  be  undertaken.  Increased  milling 
capacity,  planned  without  trepidation,  bespeaks  the 
confidence  of  the  respective  managements ;  consequently, 
deeper  development  is  to  be  expedited. 

It  follows  that  for  the  time  being  the  gold  output  will 
increase  and  that  for  some  years  the  three  companies 
named  will  contribute  annually  as  much  gold  as  the 
whole  of  Canada  has  been  doing  of  late.  To  doubt 
this  is  to  confess  ignorance  of  the  mining  position  and 
substantiated  outlook.  Provided  there  are  no  interrup- 
tions, the  current  year  will  give  the  Hollinger  mines  the 


world's  milling  record,  if  labor  and  power  are  adequate, 
without  encroaching  upon  the  estimated  ore  reserves. 

A  comprehensive  mining  program  for  the  upper 
sections,  and  the  inducements  disclosed  in  the  lower 
levels,  cast  no  shadows.  In  reality,  the  Hollinger's 
milling  capacity  must  be  enlarged — and  doubtless  the 
grade  will  be  lowered — owing  to  large  stoping  widths, 
where  glory-holing  is  now  being  considered.  How  to 
deal  with  intimately  related  orebodies  and  great  lower- 
grade  sections  which  dictate  milling  expansion  has  given 
the  management  more  concern  than  the  likelihood  of 
disappointments  at  immediate  depth. 

For  the  sake  of  argument,  were  argument  intended, 
it  will  be  conceded  that  the  Hollinger  is  pre-eminent. 
Its  capitalization  exacts  rapid  production  and  redemp- 
tion of  capital.  Dome  Mines  is  second  in  importance. 
Whereas  Hollinger  workings  at  1,200  and  1,550  ft.  de- 
note no  change  of  formation,  development  below  the 
800  level  has  been  more  incidental  than  progressive, 
centralization  being  necessary  until  labor  was  more 
plentiful  and  efficient.  It  might  be  a  slight  error  of 
underestimation  to  place  Hollinger  ore  reserves  above 
the  1,000  level  somewhat  in  excess  of  the  total  tonnage 
extracted  to  date,  or  about  5,000,000. 

For  the  Dome  Mines,  no  recent  estimates  of  ore  re- 
serves were  incorporated  in  the  annual  reports.  It  is 
known,  however,  that  the  values  are  more  consistent  at 
the  1,000  level  and  that  there  is  better  definition.  This 
is  reflected  in  the  milling  grade  and  in  the  decision  of 
the  directorate  to  proceed  with  the  redemption  of  capi- 
tal at  the  rate  of  $1  a  year,  besides  the  customary 
quarterly  distributions.  Hence  the  expectation  that  the 
output  will  be  maintained  if  not  increased.  And  what 
applies  to  the  Dome  properties  is  not  to  be  denied  to 
the  Mclntyre  mines,  where  mining  is  being  done  at  the 
1,800  level. 

Number  of  Producing  Properties  Will  Increase 

According  to  Witwatersrand  standards,  the  three 
mines  named  may  be  regarded  as  the  only  large  or  nearly 
large  ones.  Here  is  where  relativity  of  the  smaller 
mines  to  the  aggregate  output  now  and  hereafter  enters 
into  this  discussion.  Without  recourse  to  probabilities 
contained  in  areas  adjacent  to  the  Hollinger,  Mclntyre, 
and  Dome,  where  drilling  and  development  have  induced 
Nipissing  and  other  companies  to  bestir  themselves,  it 
is  possible  that  no  "new  large"  mines  within  the  mean- 
ing of  the  writer  in  the  Annual  Progress  Number  may- 
be in  the  developing  stage  elsewhere  at  Porcupine;  but 
there  will  be  more  producing  properties  a  year  from 
now  than  there  have  been  since  the  war  intervened. 
Working  capital  was  unobtainable  by  some  of  those 
equipped  for  crushing.  While  producing  companies 
were  crippled,  it  was  impossible  for  others  to  do  develop- 
ment, because  of  lack  of  capital.  It  is  unnecessary  to 
file  a  detailed  bill  of  particulars,  for  those  fully  informed 
are  confident  of  progressive  outputting,  irrespective  of 
the  factor  of  "inevitability"  in  mining. 

Unmindful  of  what  happened  in  the  American  West. 
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where  it  was  the  multiplicity  of  smaller  mines  that 
gave  impetus  to  all  mineral  industries,  the  tendencj 
among  outstanding  engineers  is  to  discard  others  than 
the  "new  large";  just  as  Canadian  liases  of  capitaliza- 
tion take  those  of  Cobalt  for  example.  Notwithstanding 
Cobalt  precedents  and  Kami  gages  of  what  a  mine 
should  be  to  interest  combinations  of  capital,  the  con- 
viction prevails  that  the  widespread  distribution  of  gold 
throughout  northern  Ontario  will  afford  enough  merito- 
rious properties  to  broaden  the  movement  throughout 
the  district. 

Corroboration  of  the  conclusion  above  set  forth  has 
been  forthcoming  from  the  so-called  Kirkland  Lake  dis- 
trict, where  values  at  depth  are  greater.  The  accumula- 
tive effect  of  six  producers  at  Kirkland  Lake  by  DO 
means  is  a  deterrent.  Lake  Shore  and  Wright-Har- 
greaves  would  be  large  mines  in  other  districts  of  North 
America.  The  former  is  developing  5-oz.  rock — much 
above  the  milling  average — in  its  deepest  workings,  and 
the  latter  has  the  greatest  milling  capacity  in  the 
locality. 

Adjoining  on  the  east,  the  Tough-Oakes,  Burnside, 
and  Sylvanite,  in  co-operation,  have  solved  problems  of 
faulting  and  are  to  augment  the  provincial  gold  output. 
To  the  west,  the  Teck-Hughes  and  Kirkland  have  been 
joined  by  the  Ontario-Kirkland,  situated  to  the  south — 
and  all  three  are  in  the  outputting  sheet — without  in- 
viting invidious  comparison  with  their  neighbors  or 
the  Hollinger.  Dome,  and  Mclntyre. 

Kirkland  Lake  has  been  slower  to  reach  maturity. 
Its  half  dozen  productive  companies  exceed  in  number 
those  of  the  larger  Porcupines,  and  there  will  be  other 
Kirklands  when  venders  offer  more  attractive  terms  to 
those  capable  of  providing  capital.  They  are  not  going 
to  be  Homestakes  or  Hollingers.  Withal,  as  an  experi- 
enced engineer,  formerly  chief  of  staff  to  one  of  the 
Witwatersrand  groups,  remarked:  "Kirkland  Lake  and 
the  generality  of  the  northern  Ontario  country,  where 
the  prerequisite  geology  is  favorable,  is  the  most  in- 
viting gold  field  I  know  of." 

In  so  expressing  his  opinion,  this  engineer  is  a  stick- 
ler for  terms  upon  properties  which  have  to  be  proved. 
Not  every  area  has  the  "come-back"  of  the  Tough- 
Oakes,  where  the  human  factor  accentuated  faultings, 
now  being  circumnavigated.  And  the  London  geologist 
who  brought  this  about,  after  inspection  of  the  Porcu- 
pine mines,  with  his  added  intimate  knowledge  of  Kirk- 
land Lake,  declared  he  had  no  misgivings  as  to  the 
future  of  the  districts.  Perhaps,  in  this  connection, 
the  most  pressing  need  of  the  districts  here  discussed 
is  the  amalgamation  of  eligible  areas  or  saner  financing 
for  individual  properties. 

Improved  Conditions  Will  Bring  New  Products 

"Time  is  the  essence"  of  all  estimates  of  the  future 
gold  production  of  Canada.  Cheap  hydro-electric  power 
is  indispensable  to  those  who  would  hasten  development. 
Costs  have  been  prohibitive  and  capital  has  been  shy. 
Customs  smelters  to  which  gold  ore  could  be  shipped 
have  not  yet  been  provided  in  Ontario.  Bonding  and 
leasing  on  a  royalty  basis  is  unknown  there  outside  of 
Cobalt.  Preference  among  prospectors  and  promoters 
has  been  shown  for  "market  deals" — which  often  have 
meant  the  undoing  of  all  concerned. 

Unmindful  of  what  it  has  entailed  to  give  Ontario  a 
gold  production  at  the  rate  of  over  $20,000,000  per 
annum,  it  has  taken  ten  years  for  prospectors,  however 
much  they  are  entitled  to  consideration,  to  lea>  rn  he 


less..,,  thai  Cobalt  alone  was  enabled  to  provide  ample 
working  capital  from  first 
The  idea  of  raising  capital  bj  the  lithographed 
has  been  more  of  a  hindrance  than  helpful  too  much 
to  repent  of  being  left  on  the  hands  of  the  public.  All 
of  which  does  not  preclude  the  constructive  development 
of  what  are  excellent  prospects.  Kirkland  Lake-  and 
environs  especially  require  thorough  exploration,  the 
experience  being  that  values  improved  with  depth — the 
depth  thus  far  reached. 

Elbow  Lake  and  Other  Districts  Offer  Hope 

With  the  information  derived  from  the  Porcupine  and 
Kirkland  districts,  it  is  not  improbable  that  abandoned 
properties  in  the  Rainy  River  and  Lake  of  the  Woods 
sections  of  Ontario  will  be  reopened.  It  was  the  disap- 
pointments due  to  those  properties,  several  of  which 
are  equipped  with  milling  plants,  and  the  premature 
over-booming  of  Rossland,  that  deterred  Canadian  men 
of  affairs  from  entertaining  the  newer  Ontario  gold 
fields,  as  well  as  the  Cobalt  and  Montreal  River  silver 
districts.  Makeshift  metallurg\ — chlorination  and  what 
not — together  with  inefficient  management  in  most  in- 
stances— gave  "the  dog  a  bad  name."  Of  late,  in  the 
vicinity  of  Goudreau,  outcropping  conditions  of  interest 
have  been  noted.  But  it  is  at  Elbow  Lake  that  results 
from  the  Hollinger,  Dome,  and  Mclntyre  mills  are  re- 
echoing, and  there  optimism  is  rampant. 

The  influence  of  one  mine  like  the  Hollinger  is  far- 
reaching.  With  its  shares  of  the  par  value  of  $5  repre- 
senting a  split-up  of  four  for  one,  selling  on  a  basis  of 
almost  $34,  after  paying  $16,500,000  on  the  $3,000,000 
initial  capital  of  the  Hollinger  company  prior  to  the  mer- 
ger, with  ore  reserves  valued  in  the  gross  at  50  per  cent 
more  than  the  issued  capital  of  the  Consolidated,  it  is 
not  surprising  that  "every  prospect  pleases."  By  taking 
an  exploratory  interest  in  the  northern  Manitoba  Elbow- 
Lake  country,  individual  Hollinger  directors  set  the  pace, 
blazed  the  trail  for  those  who  have  blanketed  acreage, 
and  may  not  have  more  than  snow. 

As  the  Engineering  and  Mining  Journal  stated,  El- 
bow Lake  is  now  in  the  limelight.  Its  surface  showings 
make  inconsequential  their  distance  from  transportation. 
What  may  be  defined  as  the  Hollinger  interest — although 
the  Hollinger  company  has  simply  loaned  its  technical 
co-operation — is  cutting  a  sixty-mile  road  from  rail,  has 
established  camps,  provided  preliminary  equipment 
and  purposes  applying  acid  tests  to  the  wude  mineral- 
ized zone  in  which  free  gold  wherever  there  is  quartz 
may  make  a  "new  large"  lowr-grade  mine. 

Specimens  from  the  property  would  grace  cabinets. 
Whether  the  enrichments  will  carry  the  larger  body 
of  lean  rock  is  what  the  holders  of  the  option  will  try 
to  ascertain  byT  early  spring  or  summer.  Meanwhile, 
other  discoveries  in  narrower  orebodies  are  reported. 

Anyhow,  the  countryside  is  staked,  and  it  is  injudicious 
to  prophesy  for  or  against  Canada  as  a  source  of  in- 
creasing or  decreasing  gold  supply.  Enough  finds  have 
been  made  to  please  pioneer  adventurers,  in  which  re- 
spect northern  Manitoba  has  had  quicker  action  than 
did  the  Portland  Canal  district  of  British  Columbia, 
where  the  Guggenheims  have  an  interest  in  a  "new- 
large"  mine,  mostly  silver,  the  gold  values  not  being 
despicable,  however.  The  Premier  mine,  as  it  is  known, 
has  increased  the  precious-metal  output  of  British  Co- 
lumbia and  contributed  largely  toward  greater  con- 
fidence in  the  district,  doubted  for  ten  years  and  dis- 
carded by  influe/.'.'in*  New  York  mining  capitalists. 
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Lead  Losses  in  Smelting  Low-Grade  Material 

Smelters  in  Continental  Europe  Forced  To  Treat  Undesirable  Slags  and 
Byproducts  During  the  Great  War — Losses  Were  Higher  Than  Expected, 
Being  24  Per  Cent  for  a  Serbian  Slag  Containing  8.5  Per  Cent  Lead 

By  Dr.  C.  Offerhaus 

Consulting  Engineer,  Beer,  Sondheimer  &  Co.. 
Frankfort-on-Main,  Germany 


IN  SMELTING  lead-bearing  material,  there  are 
losses  in  the  slag,  through  the  stack,  and  by  dust 
blown  away  and  lead  sticking  to  shoes  and  cloth. 
In  smelting  Australian  concentrates  and  similar  Eu- 
ropean concentrates,  as  did  most  of  the  European  lead- 
smelting  works  before  the  war,  with  rich  charges  and 
with  only  a  fairly  good  equipment  for  condensation 
(no  baghouse  or  wet  condensation),  a  total  lead  loss  of 
about  5  per  cent  was  considered  good  practice.  This 
figure  is  based  on  the  dry  analysis,  according  to  which 
the  ore  was  generally  purchased. 

During  the  war,  the  Continental  lead-smelting  works 
were    obliged    to    smelt     poor    materials    like    muffle 


'  <)nan  slag  dump  in  Babai,  Serbia 

residues,  rich  slags,  mattes,  and  impure,  low-grade 
concentrates.  Though  one  can  figure  theoretically  how 
much  lead  goes  into  the  slag  with  such  poor  charges, 
the  managements  of  several  lead  smelters  were  not 
fully  aware  of  the  total  losses  which  occurred  under 
these  new  conditions.  Some  works  undertook  to  smelt 
rich  Serbian  lead  slag,  with,  on  the  average,  8.5  per 
cent  lead  (wet  estimation),  on  which  they  estimated 
that  a  loss  of  10  per  cent  would  occur.  This  allow- 
ance had  to  be  augmented  first  to  15  per  cent,  and 
later  to  24  per  cent.  Higher  losses  than  were  expected, 
had,  of  course,  to  be  covered  by  lead  out  of  their  own 
concentrates,  so  that  these  smelters  had  to  pay  dearly 
for  smelting  this  rich  slag. 

Tests  Conducted  to  Determine  Losses 
To  get  an  exact  idea  about  the  total  losses  which 
occur  in  smelting  poor  lead-containing  materials,  the 
management  of  a  lead  smelter  in  Germany  kept  an 
accurate  account  of  the  total  lead  charged  and  recov- 
ered when  smelting  low-grade  material.  This  was 
continued  over  several  weeks,  in  periods  of  one  week, 
not  only  to  find  out  how  large  the  lead  losses   really 


were,  but  also  how  they  were  divided  and  how  they 
agreed  with  those  calculated. 

The  estimations  which  follow,  and  deductions  there- 
from, may  be  of  interest  to  lead  smelters  which  treat 
mainly  low-grade  lead  materials  containing  the  precious 
metals,  such  as  silver-containing  muffle  residues ;  and  to 
those  which  treat  mainly  dry  gold  and  silver  ores,  and 
generally  experience  a  lack  of  lead  ores.  It  should, 
however,  be  pointed  out,  that  only  lead  losses  will  be  dis- 
cussed, and  not  losses  in  gold  and  silver. 

The  blast-furnace  plant  of  the  smelter  which  provided 
the  data,  and  its  mode  of  operation,  will  be  briefly 
described,  so  that  the  reader  may  better  understand 
the  results  obtained. 

Description  of  Smelter  Equipment 

The  lead  plant  has  two  open-top  blast  furnaces;  the 
one  which  was  in  operation  when  the  tests  were  made 
measures  1.07  x  3.5  m.  (42  x  138  in.)  at  the  tuyeres, 
and  has  eight  tuyeres,  with  a  diameter  of  100  mm. 
(4  in.),  on  each  side.  The  distance  from  the  tuyeres 
to  the  charging  floor  is  6.71  m.  (22  ft.),  and  to  the 
lower  rim  of  the  downtake,  5.173  m.  (17  ft.).  The 
furnace  has  one  tier  of  cast-steel  water  jackets;  at 
both  long  sides  an  Arents  tap  and  at  both  short  sides 
a  slag  tap  hole.  The  gases  are  taken  off  below  the 
charging  floor  at  one  of  the  short  sides  of  the  furnace 
by  an  unlined  square  flue,  1,400  x  1,820  mm.  (55  x  72 
in.)  made  of  12-mm.  (i-in.)  sheet  iron.  This  flue 
passes  horizontally  over  the  bedding  floor  into  a  brick 
channel,  1,500  x  2,300  mm.  (59  x  90  in.),  which  delivers 
the  gas  to  the  dust  chamber,  23,000  x  12,000  x  5,000 
mm.  high  (75  x  39  x  16  ft.)  and  then  to  the  stack, 
80  m.  (262  ft.)  high,  and  2.9  m.  (9i  ft.)  diameter  at 
the  top.  There  are  two  dust  chambers  of  the  same 
dimensions.  During  the  test  one  served  the  roasters 
and  refinery  and  the  other  was  connected  to  the  blast 
furnace  alone.     Only  the  stack  served  all  plants. 

The  gases  from  the  tap  hole  were  removed  by  an 
exhaustor'  which  was  too  big  for  the  purpose.  One  of 
the  proper  size  was  not  obtainable  at  the  time.  This 
blower  exhausted  into  the  flue  between  the  furnace  and 
the  dust  chamber.  The  exhaustor  in  this  way  worked 
also  as  an  injector;  however,  too  much  air  was  passing 
the  dust  chamber  and  made  it  inefficient. 

The  blast-furnace  blower  is  a  KKK  Rateau  turbo- 
blower with  a  capacity  of  160  cu.m.  (5,650  cu.ft.)  per 
minute  at  1,500  mm.  (34  oz.)  water  pressure,  2,935 
r.p.m.  The  furnace  runs  generally  with  65  to  70  cm. 
(15  oz.)  water  pressure,  and  smelts  on  the  average 
190  metric  tons  of  total  charge  in  twenty-four  hours. 
Slag  is  tapped  alternately  on  both  short  sides  of  the 
furnace;  the  slag  flows  from  the  spout  through  a 
covered  cast-iron  launder  about   1   m.  long,  through  a 


'KKK  Rateau  blower,  capacity  200  to  250  cu.m.  «.ir  per  minute 
0  to  150  deg.  C.  :  suction,  500  mm.  water;  52  hp. 
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hole  in  the  charging  Hour  into  Blag  cars,  which  pass 
underneath  the  furnace  in  the  direction  of  the  long 
side.  During  the  time  the  slag  flows,  the  passage 
is  closed  on  both  sides  of  the  slag  car  by  iron  doors, 
and  the  gases  rise  through  the  launder,  combine  with 
the  gases  from  the  tap  hole,  and  are  removed  by  the 
exhaustor.  The  full  slag  cars,  which  have  a  capacity 
"of  about  two  metric  tons,  are  pulled  under  the  crane, 
which  takes  them  up  and  sets  them  on  a  track  mounted 
about  one  meter  above  the  floor,  at  bath  sides  of  which 
slag  and  matte  pots  are  placed.  The  contents  of  a 
slag  car  (slag  and  matte)  are  tapped  through  a  hole 
a  little  above  the  bottom  of  the  vessel,  first  over  a 
matte  pot,  and  then,  when  slag  comes,  over  a  slag  pot. 
Bottoms  and  skulls  go  back  to  the  charge.  While  the 
slag  in  the  pot  is  still  liquid,  hooks  are  introduced, 
and  after  solidifying,  the  slag  cones  are  placed,  with 
the  aid  of  a  crane,  in  a  dumping  car  and  taken  to  the 
dump,  where  the  hooks  are  recovered. 

Slag  From  Old  Roman  Dumps  in  Serbia 

During  the  test  most  of  the  material  smelted  was 
rich  Serbian  slag  averaging  8.5  per  cent  lead.  This 
material  came  from  old  slag  dumps  in  Babai,  Serbia, 
which  date  from  the  times  the  Romans  worked  there, 
and  shows  included  charcoal.  The  following  is  an 
average  analysis  of  this  slag,  in  per  cent : 

Pb 

(wet)     FeO  Si02      CaO     Al2Oj      ZnO          S           .Mi: 

8.5        32.9  31          2.9        13.2          6.4          2.3          1.5 

Ag,  40  kt.  per  m.t.  (1.16  oz.  per  ton) 

The  following  materials  were  also  smelted:  Sinter, 
with  27  to  31  per  cent  lead  from  pre-roasted  con- 
centrates and  matte,  flue  dust  and  muffle  residues;  then 
a  poor,  disseminated  lead  ore  with  7  per  cent  lead  and 
7  per  cent  sulphur,  and  intermediate  refinery  products, 
as  dross,  skimmings,  low-grade  zinc  oxide,  and  litharge. 
The  losses  in  blast-furnace  smelting  were  estimated  by 
determining  the  lead  in  the  materials  charged  and  that 
in  the  furnace  products,  such  as  work  lead,  waste  lead, 
lead  matte,  speiss,  furnace  incrustations,  and  flue  dust. 
The  materials  of  the  charge  were  weighed  accurately 
and  continuously  sampled.  In  the  average  twenty-four- 
hour  sample  the  lead  was  determined  by  the  wet  assay; 
in  the  Serbian  slag  a  moisture  determination  was  also 
made,  as  the  material  was  stored  in  the  open. 

Weights  of  Some  Products  Estimated 

The  different  products  of  the  furnace  for  each  shift 
were  separately  stored,  weighed,  and  sampled.  Flue 
dust  and  furnace  crusts  were  weighed  at  the  end  of  the 
campaign  and  aliquot  weights  taken  for  the  time  of  the 
test.  It  was  not  possible  to  weigh  the  slag;  however, 
the  lead  losses  from  the  stack  were  determined  daily 
by  sampling  the  waste  gases  in  the  flue  not  far  from 
the  stack.  Tests  for  carbon  dioxide,  carbon  monoxide, 
and  temperature  were  made  at  the  same  place. 

The  results  of  the  tests  during  three  weeks  are 
given  in  tables  1,  2,  and  3.  All  lead  determinations 
were  made  by  the  wet  assay.  Charges  with  11.41  per 
cent  lead,  12.46  per  cent  lead,  and  15.05  per  cent  lead 
( on  dry  total  charge  plus  coke  ash,  less  the  carbon- 
dioxide  content  of  the  limestone)  gave  lead  losses  of 
17.39,  14.64,  and  10.90  per  cent  respectively.  These 
losses  are  made  up  of  losses  by  the  slag  and  through 
the  stack  only. 

The  waste  gases  contained  on  the  average  0.732 
grams   of    lead   per   cubic    meter   at    35    deg.    C,    and 


from  the  coke  consumption  of  the  furnace,  taking  in 
consideration  the  coke  ash  formed,  it  was  calculated 
that  6  cu.m.  of  waste  gases  escaped  per  second,  at 
a  temperature  of  35  deg.  C.  The  stack  losses  were 
therefore  2.656  metric  tons  of  lead  during  one  week. 


TABLE  I      1  Hi-  rWEEKOl    ["EST  PI  1 : 1  <  1 1  > 


Material!  Charged 
Koast  sinter 
/in.-  oxide 
Berbian  slag  (drj 
<  >1<!  cupels. .  .  . 
Vares  ore 
Litharge 

Total. 

Furnace  products  (except  slag! 

Work  lead 

Matte 

Speias 

Flue  dust. 

s  incrustations 


145  27 
29  83 
796  635 
2  04 
37  6 
0  65 


110  955 
38  772 
0  877 
0  767 
0  763 


1    Ingram* 

39.881 

26.756 

67.714 

832 

3,042 

751 


109.102 

4,149 

26 

767 


763 


Total 


114.807 


138,976—114,807  =  24.169  kg.  or  1 7. 39 percent  loes 
Total  dry  charge,  plus  coke  ash,  minus  CO;  from  limestone,  1. 218.169  kg. 
Per  cent  of  lead  on  total  dry  charge,  11.41. 
Total  weight  of  products  except  slag,  1 52, 1  34  kg. 

Weight  of  slag,  by  difference.  1.066.035  kg  .  containing  I    374  per  cent  lead, 
1 4.647  kg.,  or  10.  54  per  cent  of  lead  charged. 
Stack  loss  =  86,400  x  6  x  0  732  x  7  =  2,656  kg 


TABLE  2     SECOND  WEEK  OF  TEST  PERIOD 


Materials  Charged 

Koast  sinter 

Zinc  oxide 

Serbian  slag  (dry) 

Vares  ore 

Litharge 

Furnace  incrustations. 
Cupel  furnace  ashes. . . 
Waste  lead 


Total 

Furnace  products  I  except  slag) 

Work  lead 

Matte  

Speiss 

Flue  dust 

Furnace  incrustations. . 

Total 


Weight 

[etric  Tons, 

127 

580 

TYt 

764 

n 

683 

i* 

667 

7 

759 

116 

69 

41) 

539 

II 

37  3 

0 

767 

0. 

763 

Weight  of  I 

34.357 

4,652 

64.760 

2.950 

31.843 

1,986 

21 

893 


120.802 


141,462—120.802=  20.660  kg.  or  1 4 .  64  per  cent  loss. 

Total  dry  charge,  plus  coke  ash,  minus  CO2  from  limestone.  I.I  35.052  kg 
Per  cent  of  lead  on  total  dry  charge,  12.46. 
Total  weight  of  products,  except  slag.  1 59. 1 32  kg. 
^Weignt  of  slag:  by  difference,   975,920  kg.,  containing  I   43  per  cent  lead. 


TABLE  3.    THIRD  WEEK  OF  TEST  PERIOD 

Weight  Weight  of  Lead  Con- 
Materials  Charged  Metric    I  tents,  Kilograms 

Koast  sinter 108  82  33152 

Zinc  oxide..  60  797  51,483 

Serbian  slag  (dry) 723.218  61.474 

Vares  ore 35  56  3.272 

Litharge 12   133  10.621 

Skimmings  9,675  7.231 

Furnace  incrustations  10  273  2.374 

Slag  bottoms  14  8  8S8 

Total..               ■  171.265 

Furnace  products  (except  slag) 

Work  lead 148  46  145.981 

Matte     38  389  5.079 

Speiss 0  18  4 

Flue  dust 0  767  767 

Furnace  incrust :r  0.763  763 

l:il  152.594 

171.265—152.594  =  18.671  kg.  or  1 0.9  per  cent  loss. 

Total  dry  charge,  plus  coke  ash.  minus  CO2  from  limestoae.  1, 138,283  kg. 
Per  cent  of  lead  on  total  dry  charge,  15.  05. 
Total  weight  of  products  except  slag.  1 88.558  kg. 

Weight  of  slag,  by  difference.  949,725  kg.  containing  1.404  per  cent  lead,  or 
1  3,334  kg.,  or  7.  79  per  cent  of  lead  charged. 
Stack  loss  =  86,400  x  6  x  0 .  732  x  7=  2,656  kg. 

Of  the  total  losses  of  63.5  metric  tons  during  three 
weeks,  7.968,  or  12.5  per  cent,  went  through  the  stack, 
and  55.532.  or  87.5  per  cent,  was  lost  with  the  slag. 

Considering  the  matter  in  another  way,  the  lead 
lost  from  the  calculated  amount  of  slag  formed  (dry 
total  charge  plus  coke  ash,  less  the  carbon-dioxide 
content  of  the  limestone,  and  less  furnace  products), 
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multiplied  by  the  average  load  contents  of  the  slag,  and 
adding  to  this  figure  the  lead  lost  through  the  stack. 
will  amount  to  considerably  less  than  the  total  loss 
found.  (See  tables  1.  2.  and  3  I  This  is  explained 
by  the  fact  that  it  is  unavoidable  that  a  considerable 
amount  of  matte  should  go  with  the  slag  to  the  dump; 
furthermore,  the  lead  found  in  the  slag  samples  is  not 
the  average  of  the  actual  lead  content,  as  is  shown 
below. 

Cobbect  Sampling  ok  Slag  in  Pot  Difficult 

The  slag  sample  was  taken  from  the  middle  of  a  pet 
of  liquid  slag  with  an  iron  rod.  at  a  distance  from  the 
surface  of  about  one-third  of  the  height  of  the  pot. 
The  three-hour  samples  were  mixed  and  a  "dry" 
analysis  was  made:  in  the  average  twelve-hour  sample, 
a  "wet"  determination  was  made.  It  was  observed  that 
a  slag  sample  from  the  dump  always  gave  more  lead 


10  20 

Per  Cent   Lead  in  the  Charge 

1,2.  and  J.    Results  of  analyses  shoion  graphically. 

than  the  daily  samples.  Several  slag  cones  were  there- 
fore broken  up  and  samples  from  different  parts 
analyzed.  Figs.  1  and  2  are  cross-sections  of  two 
different  slag  cones,  and  show  the  lead  contents  at 
different  places.  The  average  lead  content  of  several 
slag  cones  (matte  at  the  bottom  not  included)  was 
about  25  per  cent  higher  than  the  rod  sample  from  the 
liquid  pot;  instead  of  1.4  per  cent,  the  lead  content 
will   therefore  be  about   1.75  per  cent. 

It  may  be  of  interest  to  record  that  the  difference 
between  dry  and  wet  assay,  which  is  usually  0.3,  in- 
creased to  1  per  cent  during  the  war,  as  a  consequence 
of  the  use  of  poor  fluxing  material. 

Slag  Loss  More  Important  Than  All  Others 
Comparing  the  lead  lost  through  the  stack  with  that 
caught  as  flue  dust,  it  was  found  that  more  than  three 
times  as  much  escaped  through  the  stack  as  was  caught. 
The  main  reason  for  this  was,  as  mentioned  before, 
that  the  exhaustor  which  removed  the  tap-hole  gases 
discharged  in  the  flue  between  furnace  and  dust  cham- 
ber, and  it  was,  moreover,  too  big.  If  this  exhaustor 
had  discharged  into  the  open  air,  the  amount  of  lead 
which    escaped    during    one    week    through    the    stack 


would  then  have  been  reduced  from  2.656  metric  tons  to 
1.428.  Under  this  condition,  93.25  per  cent  of  the 
total  lead  loss  would  have  been  with  the  slag,  and 
6.75  per  cent  through  the  stack. 

From  the  figures  above  recorded  it  is  clearly  evi- 
dent that  in  smelting  materials  poor  in  lead  the  loss 
is  mainly  in  the  slag,  and  that  in  such  an  operation, 
given  a  good  separation  of  matte  and  slag,  the  most 
important  thing  is  to  make  a  slag  low  in  lead;  however, 
the  unavoidable  slag  losses  will  always  be  considerable. 

The  following  indicates  the  degree  in  which  the  fig- 
ures obtained  agree  with  the  theoretical  ones,  and  how 
the  unavoidable  losses  in  the  slag  change  with  the  lead 
content  of  the  materials  to  be  smelted. 

Suppose  a  charge  with  10  per  cent  lead,  which  pro- 
duces 90  per  cent  slag  with  1.4  per  cent  lead;  a  simple 
calculation  shows  that  in  such  an  operation  12.6  per 
cent  of  the  lead  goes  into  the  slag.  Charges  contain- 
ing from  5  to  40  per  cent  lead  give  the  following 
figures : 


r/nits    itl 
lOOUnitM.i  i  ii  ,■ 


Units  "i  Lead 
in  tiie  Slug 
1.33 
I  26 
I  19 
I  12 
1.05 
0  98 
0  91 
0  84 


Lead  Loss 
Per  Cent 
26.6 
12.6 
8.0 
5  6 
4.2 
3  27 
2.60 


Making  this  calculation  for  slags  containing  1.75, 
2.0,  and  2.5  per  cent  of  lead,  and  plotting  the  relation 
between  lead  on  the  charge  and  lead  loss  in  the  slag, 
gives  the  curves  of  Fig.  3. 

Plotting  the  results  of  the  actual  test  on  the  same 
system  of  co-ordinates,  a,  b,  and  c  represent  the  total 
losses  of  the  first,  second,  and  third  week,  and  a„  bt, 
and  c,  are  lying,  it  is  seen,  pretty  well  in  the  theo- 
retical curve  for  the  losses  in  the  slag  with  1.4  per 
cent  lead;  and  the  curve  which  touches  a,  b,  and  c  is 
a  similar  one,  which  proves  that  the  results  of  the  test 
are  reliable. 

It  should  be  remarked  that  the  losses  in  the  slag  are 
even  greater  than  indicated,  for  the  matte  produced 
must  be  treated  again,  and  in  refining  the  work  lead 
about  one-fifth  of  it  comes  back  as  intermediate  prod- 
ucts which  have  to  be  re-treated.  The  losses  in  the 
slag  by  the  intermediate  products,  as  dross,  skimmings, 
zinc  oxide,  and  litharge,  are  not  of  importance,  as 
these  materials  are  rich  and,  in  consequence,  do  not 
make  much  slag.  However,  the  losses  in  re-treating 
the  matte  must  be  considered.  To  take  a  concrete 
example:  During  the  test,  in  the  first  week  3.6  per 
cent  of  the  lead  appeared  in  the  matte,  which  assayed 
10.7  per  cent  lead.  Now,  considering  a  slag  with  1.75 
per  cent  lead,  the  losses  in  the  slag  by  re-treating  the 
matte  are  0.6  per  cent,  so  that  the  losses  in  the  slag 
during  the  first  week  rise  from  13.58  to  14.2  per  cent; 
this  also  does  not  include  losses  in  roasting  the  matte. 

From  the  above  results  and  considerations,  and  from 
the  curves,  it  is  seen  that  in  smelting  rich  Serbian 
slags  with  8.5  per  cent  lead,  and  taking  the  slag  product 
as  containing,  on  the  average,  1.75  per  cent  lead,  as 
seems  to  be  right,  the  slag  losses  alone  are  19  per  cent, 
to  which  must  be  added  the  loss  by  the  stack  and  the 
loss  in  matte  which  goes  to  the  dump  in  consequence 
of  the  method  of  handling  the  slag,  as  was  the  prac- 
tice in  this  particular  instance.  The  actual  total  losses 
in  smelting  this  Serbian  slag  in  the  plant  under  dis- 
cussion were  24  per  cent. 
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Loosening  Frozen  Casing  or  Drill 
Pipe  With  Oil 

An  Old  Idea  With  a  New  Application — Circulation 

Must  Be  First  Established— Little 

Equipment  Required 

THE  practice  of  using  oil  instead  of  water  as  a  mixing 
fluid  in  cable  tool  drilling  is  one  of  long  standing, 
according  to  \V.  W.  Copp  in  a  bulletin  of  the  California 
State  Mining  Bureau.  One  advantage  of  its  use  is  that 
the  casing  remains  free  in  the  hole,  even  when  there  is 
considerable  friction.  Several  oil  operators  have  recog- 
nized the  possibilities  of  this  condition  and  have  applied 
the  principle  involved  in  loosening  casing  frozen  in  holes 
drilled  with  either  cable  or  rotary  tools.  The  applica- 
tion of  the  idea  is  simple,  provided  circulation  can  be 
established  either  through  the  casing  or  the  drill  pipe, 
as  may  be  most  practicable.  The  only  equipment  re- 
quired is  a  circulating  pump,  flexible  hose,  and  a  pres- 
sure connection  at  the  top  of  the  casing. 

The  procedure  is  as  follows:  Oil  is  pumped  into  the 
casing  or  drill  pipe  through  a  tight  head  until  it  has 
replaced  the  fluid  in  the  well.  This  necessitates  its 
passing  up  around  the  shoe  joint  or  drill  collar  along 
the  walls  of  the  hole  to  the  surface.  When  the  oil 
appears  at  the  surface  it  is  returned  to  the  pump  and 
again  circulated.  After  circulation  is  obtained,  a  strain 
is  put  on  the  pipe  to  be  loosened.  Circulation  is  then 
maintained  until  the  pipe  comes  loose.  It  will  do  this 
of  its  own  accord.  The  length  of  time  required  for 
circulation  varies  from  a  few  hours  to  three  days, 
depending  on  the  amount  and  character  of  the  material 
binding  the  pipe. 

The  probable  action  of  the  oil  is  to  work  through  and 
permeate  the  formation  holding  the  casing.  This  causes 
the  formation  to  creep  and  become  more  elastic,  thereby 
releasing  its  hold.  In  its  effect  on  sand,  the  oil  has  a 
tendency  to  hold  it  in  suspension  and  prevent  the  set- 
tling or  packing  which  occurs  in  water  or  mud  fluid. 

It  often  happens  that  the  string  of  casing  intended 
to  be  the  water  string  freezes  in  the  hole,  perhaps 
several  hundred  feet  above  the  proper  depth  to  shut  off 
water.  This  necessitates  the  use  of  an  additional  and 
smaller  string  of  casing,  which  not  only  adds  to  the 
cost  of  the  well  but  reduces  the  size  of  the  hole.  It  is 
obvious  that  if  the  original  string  of  casing  can  be 
loosened  by  the  method  described  and  landed  at  the 
desired  depth,  a  long  step  has  been  taken  toward  the 
successful  completion  of  the  well. 

The  Union  Oil  Co.  of  California  has  successfully  used 
this  method  of  loosening  frozen  casing  or  drill  pipe  in 
a  number  of  jobs  in  the  Richfield  oil  field.  In  drilling 
one  well  rotary  tools  were  used  and  a  15-in.  hole  was 
drilled  to  1,725  ft.  A  "feeler,"  consisting  of  four  joints 
of  12J-in.  casing  on  6-in.  drill  pipe,  was  run  to  bottom 
and  could  not  be  pulled  out.  Customary  pulling  methods 
were  used  in  an  attempt  to  loosen  the  casing,  with  the 
result  that  the  derrick  was  pulled  in.     After  the  derrick 


had  been  rebuilt,  the  method  described  above  was  tried 
and  the  string  successfully  removed  from  the  well. 
Circulation  with  oil  was  maintained  for  three  d 
when  the  casing  began  to  move.  It  literally  jumped  out 
of  the  hole  a  few  inches  at  a  time,  finally  coming  en- 
tirely free. 

In  another  operation,  the  well  was  drilled  with  rotary 
tools  to  a  depth  of  3,057  ft.,  when  the  drill  pipe  was  lost 
in  the  hole  and  could  not  be  recovered.  After  landing 
12J-in.  casing  at  2,009  ft.,  the  well  was  redrilled  from 
2,200  ft.  with  cable  tools  carrying  10-in.  casing  and 
underreaming  to  12}  in.  Oil  was  used  as  the  drilling 
fluid.  The  10-in.  casing  was  successfully  carried  to 
3,062  ft.  (1,053  ft.  of  friction  at  contact  with  forma- 
tion), where  it  was  cemented  and  a  water  shut-off 
obtained.  While  drilling  from  2,200  ft.  to  3,062  ft.  the 
10-in.  casing  stuck  several  times.  When  this  occurred, 
an  additional  joint  was  screwed  on,  oil  was  circulated 
until  the  casing  was  loosened,  and  the  casing  worked 
until  it  became  perfectly  free  in  the  hole. 

The  examples  cited  indicate  that  casing  or  drill  pipe 
can  be  loosened  with  this  process,  even  under  severe 
conditions  such  as  described  in  the  first  instance  cited. 
Its  use  has  been  proved  to  be  successful,  and  neither 
special  equipment  nor  great  expense  is  involved  in  the 
operation. 

Where  circulation  cannot  be  obtained  through  the 
frozen  pipe  and  up  along  the  walls  of  the  hole,  the 
situation  is  not  hopeless,  as  has  been  demonstrated  by 
the  Standard  Oil  Co.  in  its  well  No.  "M'C"  78,  in  the 
Coyote  Hills  field.  In  this  well  a  water  shut-off  was 
obtained  with  the  8}-in.  casing  at  a  depth  of  3,384  ft. 
Drilling  was  continued  to  a  depth  of  3,542  ft.,  using 
rotary  tools.  Six  and  one-quarter-inch  casing  was  run 
in  and  stuck  at  3,500  ft.  Circulation  could  not  be 
established.  However,  oil  was  introduced  between  the 
8i-in.  and  6}-in.  casings,  and  a  strain  put  on  the  6i-in. 
casing.  The  mud  fluid  was  bailed  to  3,000  ft.  and  its 
level  maintained  at  this  depth.  The  oil  gradually 
worked  down  outside  of  the  6}-in.  casing  and  finally 
appeared  on  the  inside.  When  this  occurred,  the  pipe 
came  loose  and  was  completely  removed  from  the  well. 


Home-Made  Gasoline  Locomotive 

By  Allen  P.  Child 

A  Texas  company  built  a  gasoline  locomotive  for  use 
in  its  rock  quarry  from  a  truck  which  had  been  mired 
in  a  bad  hole  near  by  and  which  could  not  be  removed 
without  more  or  less  wrecking.  The  motor  and  chassis 
of  the  truck  were  placed  on  a  regular  quarry  car 
stripped  of  its  body.  Timbers  running  along  its  length 
and  cross  beams  at  either  end  served  in  raising  the  car 
frame.  On  this  superstructure  the  motor  and  chassis 
were  placed.  An  extension  was  made  on  the  motor 
jackshaft,  and  on  either  side  sprocket  wheels  were 
attached.  To  one  of  the  timber  supports  along  the  side 
of  the  car  another  jackshaft  with  similar  sprockets  was 
attached.     These  sprockets  measured  12  in.     Attached 
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to  the  inner  side  of  the  bearing  of  the  jackshafts  of  the 
Shafts  were  two  6-in.  sprockets.  To  the  journals 
of  the  quarry -car  wheels  two  1-i-in.  sprocket  wheels 
were  placed  in  line  with  the  small  sprockets  on  the 
shafts.  The  12-in.  sprockets  on  each  side  were 
linked  up  with  a  chain,  as  were  the  6-in.  to  the  14-in. 
wheels.  Power  goes  from  the  transmission  to  the  first 
jackshaft  driving  the  rear  wheels  of  the  car  and  also 
to  the  second  jackshaft  driving  the  front  wheels  of  the 
car.  Running  on  a  36-in.  gage  track  this  locomotive  can 
easily  haul  a  twenty-ton  train. 


Safety  Factors  and  Ways  of  Attaching 
Hoisting  Ropes 

It  is  customary  to  compute  the  factor  of  safety  of 
hoisting  ropes  by  dividing  the  breaking  load  by  the 
maximum  load  or  by  the  aggregate  weight  of  rope, 
useful  load,  cage,  and  cars.  The  factor  of  safety  deter- 
mined in  this  manner  is  called  the  static  factor  of  safety. 
This  does  not  give  the  real  factor  of  safety,  which  is 
difficult  to  determine.  The  approximate  estimate  of  the 
minimum  value  of  the  factor  of  safety  can  be  obtained 
by  dividing  the  breaking  load  by  the  sum  of  the  maxi- 
mum attached  weight,  the  weight  of  the  rope,  the 
accelerating  force  in  pounds,  and  the  bending  stress 
caused  by  the  rope  passing  around  the  sheave.  Bending 
stresses  are  uncertain,  and  no  generally  accepted  for- 
mula is  available  for  computation.  Formulae  are  given 
in  various  handbooks. 

In  mining  practice  the  factors  of  safety  range  from 
10  to  6,  figured  on  the  basis  of  breaking  load  divided  by 
the  weight  of  the  rope  plus  the  suspended  load.  Lower 
factors  of  safety  are  used  with  greater  depths,  as  the 
longer  rope  can  better  overcome  the  uncertain  loads  due 
to  shock,  vibration,  and  high  acceleration  forces  than 
short  ropes.  In  manufacturers'  catalogs  a  factor  of 
safety  of  5  is  usually  taken.  Williams  gives  the  static 
factor  of  safety  for  the  hoisting  ropes  used  at  the 
De  Beers  mine  as  ranging  from  7.89  to  6  and  with  the 
bending  and  accelerating  forces  included,  the  factors 
of  safety  range  from  3.73  to  2.7.  Certain  rules  given 
in  Bulletin  75  of  the  U.  S.  Bureau  of  Mines  provide  that 
new  ropes  in  shafts  of  less  than  3,000  ft.  in  depth  shall 
have  a  static  factor  of  safety  of  not  less  than  6.  Where 
the  factor  of  safety,  due  to  wear,  falls  below  4.5,  such 
ropes  shall  not  be  used  for  hoisting  or  lowering  men. 
In  6  x  19  ropes  the  limit  of  use  for  handling  men  is 
reached  when  the  number  of  broken  wires  in  one  lay  of 
a  rope  exceeds  six.  When  the  crown  of  the  strands  is 
worn  down  to  less  than  65  per  cent  of  their  original 
diameter,  or  when  the  broken  wires  are  reduced  by  wear 
more  than  30  per  cent  in  cross-section,  the  number  of 
breaks  in  any  lay  of  the  rope  shall  not  exceed  three. 

Where  long  service  is  expected  of  a  rope,  a  high  initial 
factor  of  safety  should  be  chosen.  For  deep  hoisting 
just  as  small  a  factor  of  safety  should  be  selected  as 
safe  operating  conditions  will  permit.  For  flat  ropes  a 
somewhat  higher  factor,  20  per  cent  greater  than  for 
round  ropes,  is  required.  This  is  due  to  the  difficulty 
of  obtaining  uniform  strength  over  the  full  section. 

Both  sheaves  and  drums  should  be  of  sufficient  diam- 
eter to  prevent  undue  bending  stress  in  the  rope. 
Sheaves  are  proportioned  from  800  to  1,000  times  the 
diameter  of  the  wire  in  the  rope.  The  product  of  100 
and  the  diameter  of  the  rope  can  be  more  conveniently 
taken. 


In  attaching  hoisting  ropes  to  drums  the  free  end 
of  the  rope  is  passed  through  a  hole  in  the  drum  close  to 
the  flange,  looped  around  the  drum  shaft,  and  secured 
by  two  or  more  drop-forged  rope-clips.  The  opening 
in  the  drum  should  have  a  rope-bearing  of  compara- 
tively long  radius,  and  under  the  drum  shell  there 
should  preferably  be  a  casting  giving  a  long-radius 
bearing  to  the  rope  seat.  A  sharp  bend  produces  a 
serious  weakening  of  the  rope.  The  excess  length  of 
the  rope  is  coiled  upon  the  drum,  and  sufficient  should 
be  used  to  prevent  the  complete  unwinding  of  the  rope. 
The  extra  coils  serve  to  prevent  a  direct  pull  coming 
upon  the  rope  clamps. 

Three  types  of  rope  fastenings  are  used  at  the  cage 
end — wire  rope  clamps  or  clips,  rope  sockets  or  capels, 
and  wedge  clamps.  In  using  rope  clamps  the  rope  is 
fastened  by  from  four  to  six  clamps.  This  type  of 
fastening  is  common  in  many  Western  mines.  Com- 
paratively few  published  tests  of  the  holding  power  of 
rope  clips  are  available,  but  opinion  is  in  their  favor. 
A  test  made  with  a  i-in.  plough-steel  rope  gave  the 
following  results:  One  clip,  tightened  with  12-in. 
wrench,  slipped  at  8,360  lb.;  one  clip,  tightened  with 
24-in.  wrench,  slipped  at  10,020  lb.;  and  two  clips, 
tightened  under  load,  broke  the  rope  at  21,710  lb. 
(Engineering  and  Mining  Journal,  Vol.  95,  p.  472.) 
Probably  the  most  serious  objection  that  can  be  pre- 
sented to  the  use  of  the  clip  is  the  crimping  of  the  rope 
beneath  the  U-bolt. 

Socket  fastenings  when  carefully  prepared  will  de- 
velop the  full  strength  of  the  rope.  One  method  of 
preparing  is  to  wrap  the  rope  tightly  below  the  position 
of  the  socket,  open  the  rope  and  straighten  and  clean 
the  wires  first  with  kerosene,  wiping  this  dry  and  then 
dip  into  a  one-to-one  hydrochloric-acid  solution,  holding 
long  enough  to  clean  the  wires.  Wash  off  the  acid  and 
wipe  the  wires  dry  with  a  clean  rag.  Bind  them  together 
and  slip  the  socket  over  and  then  evenly  distribute 
the  wires;  cover  the  bottom  of  the  socket  with  fire  clay, 
and  pour  in  molten  zinc.  The  method  as  described  is 
given  in  the  catalog  of  John  A.  Roebling's  Sons  Co. 

The  rope  thimble  or  socket  is  bolted  to  the  draw'  head 
of  the  cage  or  skip  in  the  simplest  arrangement.  In 
other  methods  it  is  bolted  to  a  forging,  to  which  are 
attached  four  chains.  WTith  this  arrangement  the  chains 
and  connecting  forging  must  be  annealed  at  regular 
periods.  Some  engineers  advocate  the  use  of  a  rope- 
detaching  device  between  the  rope  fastening  and  the 
cage.  The  purpose  of  the  device  is  to  detach  the  rope 
automatically  and  prevent  the  cage  from  falling  if  over- 
winding should  occur.  The  plates  are  held  in  place  by 
a  copper  rivet  which  is  sheared  when  the  hook  comes  in 
contact  with  the  bell  which  is  attached  to  the  headframe. 
The  detaching  hook  has  been  known  for  a  long  time, 
but  its  use  is  not  widespread.  It  is  of  doubtful  utility, 
and  safety  engineers  rely  more  upon  automatic  over- 
winding devices  which  stop  the  hoist  at  a  given  position 
in  the  headframe. 

Device  for  Igniting  Safety  Fuse 

A  device  called  a  "lead  spitter,"  intended  for  igniting 
safety  fuse,  has  recently  been  introduced.  It  consists 
of  a  small  lead  tube,  half  as  thick  as  a  pencil,  which 
incloses  a  train  of  free-burning  black  powder,  which, 
when  ignited,  spits  a  continuous  stream  of  red-hot 
sparks.  The  lead  melts  away  as  the  powder  burns,  thus 
permitting  a  steady  emission  of  sparks. 
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Deepest  Well  Drilled  in  California 
Proves  Dry 

The  deepest  well  ever  put  down  in  the  State  of  Cali- 
fornia in  search  of  oil  proved  to  be  a  "dry  hole,"  and 
was  drilled  by  the  Standard  Oil  Co.  of  California 
twenty  miles  north  of  Main  Camp,  Lost  Hills-McKittrick 
Division,  Kern  County.  After  boring  6.202  ft.,  the  com- 
pany abandoned  the  well  and  has  given  up  hope  of  find- 
ing oil. 

The  history  of  the  "well,"  as  narrated  by  E.  M. 
Delaney,  superintendent  of  the  Lost  Hills  Division  of 
the  company,  is  as  follows: 

Before  we  could  start  drilling  ( the  well  was  spudded 
in  during  May,  1919),  it  was  necessary  to  establish  a 
camp  large  enough  to  accommodate  about  twenty  men. 
The  next  problem  was  the  water  supply  and  fuel  oil.  We 
drilled  a  water  well  550  ft.  deep  near  the  camp  site 
which  furnished  an  ample  supply  of  water  for  the  boilers 
and  drilling,  but  before  the  water  could  be  used  in  the 
boilers  it  had  to  be  treated.  Water  for  domestic  pur- 
poses was  hauled  by  truck  from  Lost  Hills  throughout 
the  entire  period  of  drilling  operations.  To  secure  fuel 
oil  for  the  boilers  we  laid  four  and  a  half  miles  of  4-in. 
pipe  line.  An  average  of  40  bbl.  of  18  deg.  gravity 
crude  oil  was  used  daily. 

On  account  of  hard  rock  overlying  this  territory, 
cable-tools  were  used  to  drill  an  18-in.  hole  to  a  depth 
of  210  ft.,  75  ft.  of  which  was  solid  rock.  At  this  depth 
a  rotary  was  installed  and  drilled  an  18-in.  hole  to  a 
depth  of  1,691  ft.,  where  the  12J-in.  casing  was  landed 
and  cemented.  We  used  Hi  tons  of  oil-well  cement  and 
1,500  lb.  of  hydraulic  lime.  After  standing  cemented 
fourteen  days,  tested  12J-in.  casing  for  water  shut-off. 
This  tested  O.  K.  Drilled  ahead  with  rotary,  using  6-in. 
drill  pipe  and  12-in.  fishtail  bit  to  1,875  ft.  At  this 
depth  the  81-in.  casing,  with  100  ft.  of  perforated  casing, 
was  set  in  hole  to  test  formations  below  12J-in.  casing. 
In  tests  made  found  only  a  very  small  showing  15.5 
gravity  oil. 

After  satisfactory  tests  were  made  at  this  depth  and 
formation  proved  non-productive,  pulled  81-in.  casing 
out,  drilled  ahead,  using  6-in.  drill-pipe  and  12-in.  fish- 
tail bit,  to  a  depth  of  3,500  ft.,  where  the  10-in.  casing 
was  landed  without  being  cemented.  At  this  depth 
cable  tools  were  used  again.  Put  in  3.500  ft.  of  81-in. 
easing  and  carried  to  a  depth  of  3,695  ft.,  where  81-in. 
casing  was  cemented,  using  four  tons  of  oil-well  cement. 
After  standing  cemented  fourteen  days,  cleaned  out 
cement  below  81-in.  casing  and  tested  for  water  shut- 
off.  Water  was  not  shut  off.  Shot  81-in.  casing  off  and 
pulled  it  out.  Put  81-in.  casing  back  in  and  sidetracked 
casing  let  in  hole,  and  carried  81-in.  casing  this  time  to 
3,694  ft.  and  cemented,  using  four  tons  of  oil-well 
cement. 

After  standing  cemented  fourteen  days  to  allow  the 
cement  to  harden,  tested  81-in.  casing  for  water  shut-off. 
Water  was  shut  off.     Put  3,694  ft.  of  61-in.  casing  in 


hole  and  carried  it  to  a  depth  of  4,031  ft.     While  making 
a  test  of  formations  at  this  depth  for  oil,  after  era1' 
forating  and  bailing   hole,   froze  61-in.  casing.       -  ■    ' ' ' 
bailing  water  down  3,000  ft.  hole  showed  very  lih.K,      ■• 
Cut  off  61-in.  casing   at  3,65<i   ft.  and  Pulle'\   ;t    „„"' 
Ripped  81-in.  casing  off  at  3,535  ft.  and  vn  th '  ,  ., 

...        .,  ,       ,  .  roi  ■  •  dl1ed  it  out. 

After  sidetracking  top  of  81-m.  casing/ iro,n!.. 

installed  rotary  using  6-in.  drill  pipar  centor  ...     ' 

t-i     ™    ii  j    i.     j  j.        j     il    £  a  a  •    •  .0-in.  fishtail 

bit.    Drilled  ahead  to  a  depth  of  4,0?e  rrnissu  . 

81-in.    liner   at   4,080   ft.   to    hold   jir-or  not and  set  ln  an 
,       ,    ,,  ,     „     .       ,.  .         .    beim  back.      Drilled 

ahead   through   81-m.   liner,   using   -i-i"*1"!  . 

8-in.  fishtail  bit  to  a  depth  of  5,327  ft"*  5   anil-pipe   and 
i     j  j       iu      rr  i  t' where  the  6}-in. 

casing  was  landed  with  a  Texas  boot  on  A  ,  .  ,       , 

perforations    at    4,180   ft.,    where    34    u\  .      .,'    ,, 

,  ,,  ,        j  ,      i      i Vns    of   oil-well 

cement  was  pumped  through  and  back  oly  „,  . 
...       ...  j  ,  ...    ,     ,       ,  \  61-in.  casing. 

After  this  was  done  drilled  ahead,  using,\     .  .      ,     , ./L 

3-in.  drill-pipe  and  5g-in.  fishtail  bit,  drilA  .         -  , 

61-in.  casing  to  a  depth  of  6,602  ft.     The  f\lng  tnrough, 
...         ii  .i        T  ,        -.,  ,.  .format ion  of 

this  well  was  blue  shale  with  a  great  numbi         ,  ,       , 

shells  to  a  depth  of  5,327  ft. ;   from  this  depth  lA 

was  hard  brown  shale,  except  hard  shells  at  \    ,.' 

.   .        ,  V  different 

intervals. 


the 

lsually 
illing 
how- 


This  is  the  drilling  history  of  this  well,  exc 
many  long  and  expensive  fishing  jobs  which 
occur  while  drilling  in  hard  formation.  After  d 
to  this  great  depth  and  not  encountering  any  oil 
ings  below  where  the  61-in.  casing  was  landed  at 
ft.,  it  was  decided  to  abandon  the  lower  portion  of 
and  test  out  formation  back  of  61-in.  casing,  which 
done  by  pumping  fifteen  tons  of  oil-well  cement  throu 
3-in.  drill-pipe  and  filling  hole  up  to  4,773  ft 
this  was  done  the  61-in.  casing  was  perforated  and  the 
brown  shale  showings  were  tested  out,  which  again 
proved  to  be  non-productive. 


Oil  Prospecting  in  Australasia 

Reuters'  Trade  Service 

The  Commonwealth  government  of  Australia  has 
decided  to  extend  the  period  of  oil  prospecting  licenses 
in  the  Northern  Territory  from  one  to  five  years.  One 
hundred  licenses  have  so  far  been  granted. 

The  Commonwealth  Oil  Refineries.  Ltd.,  which  was 
formed  in  pursuance  of  an  agreement  between  the 
Anglo-Persian  Oil  Co.,  Ltd.,  and  the  federal  govern- 
ment, has  decided  to  establish  refineries  in  Melbourne 
and  Sydney.  Four  hundred  acres  of  land  have  been 
purchased  near  Williamstown  (Victoria),  and  arrange- 
ments are  being  made  for  wharf  and  railway  accommo- 
dation, water  service,  electric  power,  and  the  laying  of 
pipe  lines.  Tenders  are  to  be  called  for  the  supply  of 
oil  tanks  with  a  capacity  of  from  2,000  to  10,000  tons. 
The  Sydney  refineries  will  be  established  at  a  later  date. 

Boring  for  oil  is  proceeding  assiduously  in  the  sev- 
eral states,  and  the  most  promising  indications  recently 
have  been  reported  from  Kilmore,  Victoria,  and  the 
Barcoo  district,  in  Queensland.  Operations  are  being 
continued  in  Victoria,  despite  the  fact  that  the  Ministry 
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nes  characterized  the  ventures  as  "hopeless  propo- 
sitions." 

According  to  advices  fron    Wellington,  New  Zealand, 

a  fresh  attempt  has  been  started  to  exploit  the  Taranaki 
oil  wells.  A  start  is  being  made  with  the  Blenheim 
bore,  where  deposits  at  the  2.000  level  will  be  tested. 

Shale-oil  operations  at  Kewnes,  New  South  Wales,  are 

being  curtailed,  as  the  oil  cannot  be  supplied  as  cheaply 

as  it  can  be  imported  into  the  country.    Those  interested 

ire  that  there  arc  many  millions  of  gallons  of  oil  in 

the  deposits  at  Wolgan,  but  the  problem  is  to  discover 

thod  of  extracting  it. 

The  J.ocke  Oil  Development  Syndicate,  Ltd.,  has  been 
formed  in  Sydney,  with  an  authorized  capital  of  £12,000 
in  £50  shai<.  ;  ,,,  acquire  an  option  over  a  Western  Aus- 
tralian oil  concession. 


Risks  Great  in  Oil  Fields  of 
North-Central  Texas 

The  wildcatter  iays,  "Oil  is  where  you  find  it,"  and 
he  points  to  the  oil  fields  in  Stephens  and  Eastland 
counties,  Tex.,  '0  prove  that  he  is  right.  Certainly 
many  wells  wh^se  locations  were  chosen  at  random  in 
those  counties,  either  without  or  against  geologic 
advice,  have  struck  oil,  and  many  whose  locations  were 
carefully  selected  by  enthusiastic  geologists  were  so  dry 
that  they  sidled  when  the  drilling  water  was  put  in. 
Geology  of  the  common  garden  variety,  planted  in  the 
region  bet\een  Ranger  and  Breckenridge,  Tex.,  has  not 
produced  i  flourishing  crop  of  dividends.  On  the  other 
hand,  th<re  can  be  no  doubt  that  geology  properly  ap- 
plied by  aD]e  men  Can  greatly  reduce  the  prospect  of 
stupenfous  losses,  such  as  have  crippled  or  killed  many 
of  the  companies  that  have  essayed  to  develop  oil  in 
this  rch  field. 

Unike  the  Healdton.  Gushing,  Garber,  Burbank,  and 
oth«r  famous  oil  pools  in  Oklahoma,  to  the  north,  most 
of  he  pools  in  these  counties  in  Texas  are  not  indicated 
by  well-marked  domes  or  arches  (anticlines)  in  the 
b>ds  of  rocks  at  the  surface  above  them.  To  be  sure, 
he  beds  that  contain  the  oil  which  lies  deep  beneath 
ihe  surface  are  sharply  arched  into  anticlines  and 
domes,  and  the  oil,  following  the  general  rule,  tends  to 
gather  at  the  crests  of  these  deeply  buried  arches,  but 
at  some  places  the  surface  beds  extend  smoothly  over 
the  oil  bonanzas,  not  suggesting  by  even  the  slightest 
bump  or  buckle  the  fortunes  that  lie  far  beneath  them. 
More  commonly  the  surface  rocks  are  gently  folded,  but 
the  folds  are  not  of  the  same  shape  as  the  anticlines 
that  hold  the  oil,  nor  do  they  lie  vertically  above  them. 

The  task  of  the  geologist,  and  through  him  that  of 
the  oil  operator,  is  to  discover  the  relation  between 
the  folds  at  the  surface  and  those  that  his  drill  must 
strike  at  a  depth  of  3,000  ft.  or  more  in  his  search  for 
oil.  He  may  find  that  the  anticlines  in  the  oil  sands 
generally  lie  north  of  gentle  anticlines  on  the  surface, 
or  that  they  lie  east,  south,  or  west  of  them.  He  may 
find  that  some  of  the  anticlines  in  the  oil  sands  lie 
below  places  where  the  surface  beds  are  flat,  or  that 
steeply  dipping  beds  on  the  surface  are  so  commonly 
iated  with  anticlines  in  the  oil  sands  that  it  is 
advisable  to  drill  near  them.  Perhaps  he  may  find  that 
the  surface  anticlines  which  trend  in  a  certain  direction 
are  reliable  guides  and  that  others  are  false  guides, 
luring  the  operator  to  disaster.  Any  one  of  a  great 
number  of  relations  may   be  found,   but  the  essential 


thing  to  keep  in  mind   is  that   there  is  a   relation  and 
that  it  can  be  found. 

-Many  forlorn  investors  in  the  oil  fields  in  Stephens 
and  Eastland  counties,  Tex.,  will  testify  to  the  desir- 
ability and  the  magnitude  of  the  possible  saving,  for 
although  these  fields  have  been  remarkable  for  their 
rapid  development  and  for  their  many  productive  wells, 
they  are  no  less  remarkable  for  the  high  cost  of  drilling 
and  operating,  for  the  short  lives  of  a  large  number 
of  the  wells,  and  for  a  multitude  of  dry  holes.  A  few 
companies  have  been  conspicuously  successful,  but  many 
more  have  either  barely  paid  expenses  or  have  failed 
miserably — failed  even  to  recover  their  original  invest- 
ment. Some  of  these  failures  are  due  to  poor  methods 
of  operation  and  to  the  bull-like,  blind  policy  of  many 
of  the  large  companies  that  shouldered  into  the  field, 
sublimely  indifferent  to  the  repeated  sickening  jolts 
dealt  them  by  extortionate  leaseholders,  by  the  supply 
companies,  and  by  outrageously  high  operating  ex- 
penses. Many  companies  that  held  productive  leases 
and  put  hundreds  of  thousands  of  barrels  of  oil  on  the 
market  failed  to  earn  enough  to  balance  their  original 
outlay.  A  large  percentage  of  the  absolute  failures, 
however,  particularly  those  of  small  companies,  are  due 
to  the  fact  that  the  operators  did  not  strike  oil  in 
the  single  well  that  they  had  sufficient  funds  to  drill. 

How  To  Prevent  Failure 

The  remedy  for  this  waste  and  failure  is  to  study 
painstakingly  the  geologic  structure  in  the  oil-bearing 
beds  as  revealed  by  well  records,  to  determine  the  shape, 
outline,  and  position  of  the  anticlines,  and  then  to  deter- 
mine the  relation  between  the  structure  far  below  the 
surface  and  that  at  the  surface.  Some  of  the  strong 
companies  have  undoubtedly  made  such  studies,  but 
most  of  them  guard  jealously  such  information  as  they 
have  obtained.  The  U.  S.  Geological  Survey,  Depart- 
ment of  the  Interior,  is  furnishing  some  assistance  in 
the  exploitation  of  the  oil  and  gas  resources  of  the 
country  by  publishing  reports  describing  in  detail  the 
surface  rocks  in  promising  areas  and  containing  maps 
showing  the  structure  of  the  beds.  These  reports  are 
sent  from  the  Geological  Survey  at  Washington  to 
anyone  requesting  them.  A  report  recently  issued  as 
Bulletin  726-G,  by  Clarence  S.  Ross,  entitled  "The 
Lacasa  Area,  Ranger  District,  North-Central  Texas," 
describes  a  block  six  miles  square  in  the  southeastern 
part  of  Stephens  County,  Tex.  It  is  not  a  monographic 
report  on  the  geology  and  oil  prospects  of  that  area, 
but  serves  well  as  a  foundation  for  further  geologic 
investigation. 


California  Crude  Oil  Prices 

The  following  are  the  current  prices  offered  by  the 
Standard  Oil  Co.  for  crude  oil  at  the  well,  as  reported 
by  Oil  Field  News,  San  Francisco,  Cal.,  March  15,  1922: 

CRUDE    OIL   PRICES — SAN  JOAQUIN  VALLKY 

AND   WHITTIER-PULLBRTON   FIELDS 

(Per  Barrel.) 

14"   to  and  including  17.9°  gravity $i.m 

18°  to  and  including  18.9°  gravity 1.11 

19°  to  and  Including  19.9°   gravity 1.13 

20     to  and   including  20.9°  gravity 1.16 

21°   to  and   including  21.9°   gravity 1.20 

22°    to  and   including  22.9°  gravity 1. 26 

23°   to  and   including  23.9°  gravity 1.31 

24°  to  and  including  24.9°   gravity 1.38 

to  and   including  25.9°  gravity 1  Iff 

26     to  and   including  26.9°  gravity 1 .65 

And  for  each  increase  in  gravity  of  one  (1)  full  degree  above 
26.0°    gravity,    up    to    and    inclusive   of    34.9°    gravity,    ten 

(10)  cents  per  barrel  additional:  35°   gravity  and  above..  2.45 
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Commercial  Grades  of  Magnesite 

"I  am  interested  in  the  various  grades  of  magnesite  that 
are  used  in  the  United  States — that  is,  the  common  salable 
grades.  For  what  purposes  is  magnesite  mainly  used  ? 
Kindly  tell  me  the  difference  between  dead-burned  and 
caustic  magnesite.  I  would  like  to  have  a  few  analyses  of 
the  typical  domestic  and  foreign  product." 

The  magnesite  marketed  in  the  United  States  is  sold 
in  two  general  classes — as  crude  magnesite  and  as  the 
calcined  product.  The  crude  mineral  is  the  run-of-mine 
product  which  may  have  received  some  simple  treat- 
ment such  as  crushing,  sorting,  or  screening  before 
being  shipped.  It  is  essentially  the  raw  mined  mineral. 
Calcined  magnesite  refers  to  crude  magnesite  which 
has  been  roasted  to  remove  all  or  part  of  its  combined 
carbon  dioxide. 

When  the  magnesite  is  roasted  at  moderate  tempera- 
tures, so  that  all  of  the  contained  carbon  dioxide  has 
not  been  driven  off,  the  product  is  termed  "caustic  mag- 
nesia." Usually  from  3  to  8  per  cent  of  carbon  dioxide 
is  intentionally  retained  in  the  calcine  so  that  in  its 
subsequent  use  the  caustic  magnesia  will  readily  react 
with  water  and  carbon  dioxide  in  the  air  in  cement 
manufacture  or  with  various  acids  in  the  manufacture 
of  magnesium  salts.  The  action  is  comparable  with 
that  of  quicklime  when  mixed  with  water.  About  two 
tons  of  crude  furnish  one  ton  of  calcined  magnesite. 

Dead-burned  magnesia,  as  its  name  implies,  is  mag- 
nesite that  has  been  roasted  until  but  one-half  of  1 
per  cent  or  less  of  combined  carbon  dioxide  remains. 
Dead-burned  magnesia,  unlike  the  caustic  variety,  will 
not  combine  with  water  and  slake  or  combine  with 
chemicals.  It  is  put  on  the  market  in  granular  form 
and  as  brick.  More  magnesite  is  consumed  in  the  manu- 
facture of  dead-burned  magnesia  than  in  other  forms. 

Magnesite  is  used  mainly  in  the  manufacture  of 
refractory  brick  for  use  in  the  basic  open-hearth  proc- 
ess of  steel  production  and  in  copper  metallurgy.  It  is 
used  as  a  lining  in  converters,  kilns  for  sulphuric-acid 
manufacture  from  pyrites  burning,  and  in  electric 
furnaces.  The  magnesite  industry  is  almost  entirely 
dependent  for  its  prosperity  upon  conditions  in  the 
steel  trade,  which  requires  more  than  80  per  cent  of 
the  domestic  consumption.  No  substitute  has  been 
found  that  will  wholly  take  the  place  of  magnesite 
refractories.  High  magnesian  dolomites  have  been 
tried  and  found  fairly  satisfactory,  but  they  do  not 
make  a  product  as  highly  refractory. 

Caustic  magnesia  is  used  largely  in  the  plastic  trade 
for  manufacture  into  cements  and  flooring.  When 
mixed  with  magnesium  chloride,  a  byproduct  of  salt 
manufacture,  caustic  magnesia  is  converted  into  Sorel  or 
oxychloride  cement,  which  makes  an  excellent  flooring 
and  may  be  mixed  with  various  fillers,  cork,  talc,  marble 
dust,  sand,  clay,  asbestos,  silica  and  other  materials  to 
be  sold  under  a  trade  name.  It  is  claimed  for  the  use 
of  magnesite  flooring  that  greater  resiliency  is  obtain- 
able than  with  ordinary  cements,  a  physical  character- 
istic permitting  lighter   building  construction.     From 


find  a 
ganese 


10  to  15  per  cent  of  the  di  mestic  consumption  of  mag- 
nesite goes  into  the  pla  de,  a  use  for  the  minera' 
which  seems  to  be  gaining  in  importance.  ' 

American  magnesite  is  purer  than  the  Au't:Thc- 
product,  which  contains  a  small  but  desirable  r.  ' 

age  of  iron.    The  absence  of  this  element  in  th.'v  av7.    . 

...  ...  J'      pa'slnan 

ican  magnesite   is  overcome  by   adding   iro,n,lh(i 

cally  in  the  form  of  from  2  to  5  per  cent  or,relV   A 
iron  ore  during  the   roasting  of   the  rmissif-odi 

■  _■.  -    x  j      ^  •*        ~,  „«t  •   «   svntheti- 

product  is  termed  a  ferromagnesite  (.r-°r  no'.ri.' 

Typical  analyses  of  American  and  jbeiriKir'        ..        —, 
..  •  .  . .  ,       .,      ner  Magnesite.     The 

magnesite  were  given  in  articles  that   . 
Jan.  14,  1922,  Feb.  4,  1922,  and  March  \ ^romagnes.a. 
£  7-.  •  j  *r-   ■       r  7       ,\oreign  grades  of 

of  Engineering  and  Mining  Journal.    A<\         ..a  ■     the 

mation  is  supplied  by  the  publications  V^   i922  'issues 
Geological  Survey  in  its  separates  on  "M^jd'ition~j  infor. 

\vof   the   U.    S. 

Marketing  Manganese  Ore 

"What  would  you  suggest  as  my  best  methoo 
market    for    manganese    pigments    and    other 
concentrates?" 

Before  finding  a  market  for  any  mineral  a 
should  carefully  ascertain  the  grade  or  grai 
capable  of  producing  and  the  amount  that  can  be 
larly  delivered  under  a  contract.    Uniformity  of 
and  constancy  in  mineral  shipments  are  requirern 
which   many   mineral   producers   neglect   to   meet, 
quently  making  the  consumer  resort  to  importation 

We  have  not  heard  of  manganese  being  used  as  a  pi 
ment  (coloring  agent),  although  it  is  being  used  as 
drier  in  paints.  As  a  drier  it  is  added  only  in  minute 
amounts,  less  than  0.5  per  cent,  so  that  a  small  quantity 
of  manganese  produced  for  that  purpose  will  go  a  long 
way  toward  satisfying  a  consuming  demand.  The 
function  of  a  drier  is  to  make  linseed  or  other  drying 
oils  capable  of  absorbing  oxygen  from  the  air  or  of 
drying  by  its  action.  The  natural  manganese  mineral 
pyrolusite,  when  used  for  that  purpose,  is  ground  to  a 
powder  in  water  and  then  dried.  Pyrolusite  is  essentially 
a  peroxide  containing  oxygen  loosely  combined  and 
readily  combining  with  other  oxidizable  bodies.  This 
characteristic  of  manganese  compounds  is  used  to  ad- 
vantage in  manganese  driers,  for  when  added  to  boiling 
oil  the  excess  oxygen  combines  with  the  oil,  oxidizing  it, 
some  of  the  manganese  dissolving  and  forming  a  com- 
pound with  linoleic  acid  in  the  oil. 

If  the  prospective  manganese  producer  is  desirous  of 
supplying  the  relatively  small  amounts  of  manganese 
used  for  this  purpose,  a  good  plan  is  to  get  in  touch  with 
the  nearest  paint  manufacturers. 

Other  uses  for  manganese  ore  exclusive  of  steel 
making  are  in  dry-cell  manufacture,  as  decolorizing 
agents  in  glass  manufacture,  and  in  chemical  manu- 
facture. The  specifications  of  manganese  battery  ore 
were  outlined  in  Engineering  and  Mining  Journal  of 
Dec.  24,  1921.  Anyone  having  under  consideration 
supplying  consumers  of  these  grades  of  manganese  ore 
should  first  investigate  the  local  field  for  his  product. 
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Chiclet  Contest  Over 

There  are  two  sid<  ■  statue,  just  as  there  are  to  a 

controversy.     As  seen  from  one  side  last   tall,  at   the 

arKfhibit  of  the  National  Association  of  Women  Painters 

know'  Sculptors,  Mrs.  Whitney's  now  famous  statue  was 

One  h."  as  "The  Engineer,"  ami  no  one  quite  understood. 

Vad  a  chano    recently,  however,  to  see  it  from  an 


•7/i  th,   7    ■  riches,"  by  M     .  H.  /'.  Whitney.    The 
other  side  is  known  as  "The  Engineer" 


'opposite  point  at  the  exhibition  of  the  Society  of  Inde- 
pendent Artists  on  the  Waldorf  Astoria  roof.  To  one's 
surprise  and  enlightenment  it  was  called  "In  the 
Trenches."  The  light  breaks.  All  is  forgiven.  But 
what  sticky  muck  the  lad  is  shoveling!  And,  inci- 
dentally. Mrs.  Whitney  gets  the  Chiclets. 

In  California 

Shame  and  humiliation  has  humbled  the  native  sons. 
California's  wonderful  climate  has  not  lived  up  to  its 
name.  Easterners  have  returned  with  tales  of  rain,  snow, 
cold  and  the  "flu."  Westerners  make  similar  complaints. 
Our  Lordsburg  correspondent  went  to  Los  Angeles  for 
the  holidays  and  is  only  now  recovering.  Likewise 
Duncan  MacGregor,  a  valued  contributor,  was  almost 
lost  to  us  by  reason  of  a  well-nigh  fatal  assault  by 
uncalifornian  weather,  this  in  spite  of  a  rugged  Scotch 
constitution.  MacGregor  has  a  passion  for  mountain 
climbing,  which  he  frequently  indulges.  But  California 
was  too  much  for  him.  We  have  decided  hereafter  to  go 
to  Florida  or  Bermuda  on  our  annual  winter  vacation. 
Thus  California  loses. 

Many  theories  have  been  advanced  to  explain  this 
situation.  One  scientist  holds  that  the  north  pole  is 
moving  south.  This  is  a  chestnut.  What  good  would  it 
do  if  it  got  there?  Is  not  the  south  pole  as  cold  as  the 
north?      The    theory    should    therefore    be    discarded. 


Then,  too,  there  is  quite  a  bit  of  talk  about  earthquakes, 
as  if  they  were  a  regular  thing  in  California  and  were 
only  ignored  by  the  Chambers  of  Commerce  lest  they 
drive  visitors  away.  All  in  all,  California  has  had  a  bad 
time  of  it  lately.  The  boosters,  that  is,  the  tellers  of  the 
plain  unvarnished  truth,  almost  forgot  to  boost.  But 
better  times  are  coming.  The  sun  is  getting  warmer  even 
here  in  raw  New  York.    Cheer  up,  California. 

Geology  in  the  Filbert  Islands 

Although  we  do  not  intentionally  wish  to  detract 
attention  from  our  book-review  page,  we  feel  compelled 
to  call  attention  to  that  deliciously  humorous  little 
volume,  "The  Cruise  of  the  Kawa."  The  comments 
relating  to  the  geology  of  the  Filbert  Islands,  as  ex- 
pressed by  one  of  the  members  of  the  exploring  party, 
are  as  follows: 

"It  is  plain,"  he  said,  "that  the  basalt  monadnock  on  which 
we  stand  is  a  carboniferous  upthrust  of  metamorphosed 
schists,  shales,  and  conglomerate,  probably  Mesozoic  or  at 
least  early  Silurian." 

"You  doubtless  noticed  on  the  shore  that  the  deep-lying 
metamorphic  crystals  have  been  exposed  by  erosion,  leaving 
on  the  upper  levels  faulted  strata  of  tilted  lava-sheets  inter- 
stratified  with  pudding  stone." 

"Evidently  then,"  continued  the  professor,  "the  atoll  is 
simply  an  annular  terminal  moraine  of  detritus  shed  allu- 
vially  into  the  sea,  thus  leaving  a  geosyncline  of  volcanic 
ash  embedded  with  an  occasional  trilobite  and  the  fragments 
of  scoria,  upon  which  we  now  stand." 

Certainly  this  is  the  work  of  no  amateur  and  is  well 
worthy  of  such  scientific  humorists  as  Lewis  Carrol  and 
Stephen  Leacock.  It  is  quite  obvious  that  certain 
promoters  of  mining  and  oil  stocks,  whose  sole  object  is 
the  exchange  of  beautifully  engraved  certificates  for  the 
cold,  hard  coin  of  the  realm,  have  overlooked  an  oppor- 
tunity. The  Cagliostros  of  fake  oil  and  mining  proper- 
ties would  indeed  have  hard  work  presenting  such  a  con- 
vincing display  of  geological  phenomena. 

Keen  Cutters 

"Seems  to  me,  m'son,"  said  Cap'n  Dick,  "I  'ave  told 
thee  stories  baout  mos'  o'  tha  minin'  districts  in  tha 
country,  'cept  per'aps  tha  lead  an'  zinc  mines  daown  an' 
raoun'  about  Joplin,  Missouri.  So  'ere  gaws,  jus'  so  thee 
won't  think  I'm  partial:  Seems  as  'ow  Jimmy  Trenow 
'ad  been  daown  there  some  little  time,  w'en  long  comes 
Jan  Polglaze,  'oo  'e'd  nawn  h'up  to  that  Sibley  mine,  in 
tha  h'iron  country.  Firs'  thing  h'off  Jimmy  'ad  to  show 
Jan  h'all  baout  tha  place,  so  'ee  takes  un  h'out  for  a 
walk.  If  thee's  h'ever  been  daown  in  that  part  of  the 
country,  m'son,  thee  naws  a  chap  can't  gaw  very  far 
'less  'ee  runs  h'into  some  o'  these  'ere  razor-back  'ogs. 
So,  sure  nuff,  Jimmy  an'  Jan  runs  h'into  a  passel  o'  they 
h'out  sunnin'  in  a  field,  an'  tha  'ugest  'og  wuz  a-rubbin' 
'isself  again  a  tree,  firs'  h'on  one  side  then  h'on  tha 
h'other.  'Dam-me,'  sez  Jan,  'w'ot's  call  they?'  'Razor- 
back  'ogs,'  sez  Jimmy.  'W'ot's  for  that  gert  chap  rub- 
bin'  'isself  'gainst  tha  tree,  you?'  'W'y,  dam-me,'  sex 
Jimmy,  'mus'  be  'ee's  stropping'  'isself.'  " 

A  Suggestion 

Somebody  might  write  something  on  the  relation  of 
rebellious  ores  to  the  Permian  revolution.  We  have  been 
trying  to  but  can't.  Inspiration  seems  lacking.  A 
paper  on  the  subject  would  fill  in  a  gap  on  the  program 
at  the  next  A.  I.  M.  E.  meeting — that  is,  one  of  those 
gaps  that  one  would  frequently  like  to  see  on  the 
program. 
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Hoover  Outlines  Engineer's 

Functions  at  Colorado 

River  Commission 

Meeting 

Herbert  Hoover  was  the  guest  of 
honor  at  a  dinner  given  by  the  Engi- 
neering Council  of  Utah  on  March  27. 
With  Secretary  Hoover  were  other 
members  of  the  Colorado  River  Com- 
mission, A.  P.  Davis,  director  of  the 
Reclamation  Service,  and  others.  The 
speakers  were:  Mayor  C.  Clarence  Nes- 
len  of  Salt  Lake  City,  Governor  Charles 
R.  Mabey,  W.  S.  Norviel,  of  Arizona, 
W.  F.  McClure,  of  California,  D.  E. 
Carpenter,  of  Colorado,  Colonel  James 
S.  Scrugham,  of  Nevada,  Governor 
Mecham  of  New  Mexico,  F.  C.  Emerson, 
of  Wyoming,  and  Governor  Emmet  D. 
Boyle  of  Nevada. 

Director  Davis  was  the  only  speaker 
except  Secretary  Hoover  who  held  the 
floor  for  more  than  two  minutes.  He 
spoke  of  the  Colorado  River  and  its 
possibilities,  saying  that  the  problem  of 
the  Colorado  had  been  under  investiga- 
tion by  the  Department  of  Reclamation 
for  more  than  twenty  years.  Mr.  Davis 
was  followed  by  Captain  F.  M.  Bishop, 
a  member  of  the  second  Powell  ex- 
pedition, which  made  the  first  survey 
of  the  Colorado  River  from  Green  River, 
Wyoming,  to   the  mouth. 

Mr.  Hoover  in  his  speech  dealt  chief- 
ly with  the  engineer's  relation  to  the 
life  of  the  community  and  his  function 
in  government.  Most  problems  to-day, 
said  Mr.  Hoover,  are  economic  and 
physical,  and  for  the  solution  of  the 
latter  type  the  engineer  is  necessary. 
The  engineer's  life  is  in  the  open,  and 
the  results  of  his  work  are  easily  dis- 
cernible. The  engineer  has  nothing  for 
sale  except  his  own  services,  and  he 
meets  problems  in  a  disinterested  spirit. 
In  matters  of  legislation  he  belongs 
neither  to  the  group  for  or  against  any 
particular  measure,  as  he  has  nothing 
to  gain  either  way. 

Speaking  of  the  work  of  the  Colorado 
commission — the  cause  of  his  coming  to 
Salt  Lake  City — Mr.  Hoover  pointed  out 
that  this  was  the  first  great  national 
problem  to  be  presented  to  the  engi- 
neering profession  for  its  recommenda- 
tion. The  solution  of  the  problem  of 
the  Colorado  River  was  an  interstate 
problem  in  engineering,  and  its  solution 
lay  on  the  basis  of  engineering  facts. 

Among  the  questions  for  which  the 
engineering  profession  can  find  a  solu- 
tion is  that  of  great  waste  in  produc- 
tion and  distribution.  A  super-power 
project  planned  for  the  North  Atlantic 
seaboard  would  save  a  billion  dollars 
a  year  by  supplying  central  power. 
The  development  of  the  Colorado  River 


possibilities  would  add  four  million 
hp.  to  the  national  supply.  Even  a 
moderate  standardization  of  railroad 
freight  cars  would  greatly  reduce  the 
cost  of  transportation. 

One  of  the  most  difficult  engineering 
problems  is  that  of  the  bituminous  coal 
industry,  in  which  a  double  wage  is 
paid  for  half-time  employment,  and  40 
per  cent  more  men  are  employed  than 
are  needed  to  get  the  coal  for  domestic 
requirements.  It  is  an  engineering: 
problem  to  bring  the  industry  out  of 
its  present  condition  of  alternating 
profiteering  and  bankruptcy,  and  to 
get  it  back  on  a  full  time  basis  of 
employment. 

Mr.  Hoover's  speech  received  enthu- 
siastic applause.  The  meeting  was  one 
of  the  largest  gatherings  of  engineers 
ever  held  in  Salt  Lake.  About  600 
were  present. 


Safety  Association  To  Co-ordinate 
Work  of  Local  Safety  Chapters 

The  Joseph  A.  Holmes  Safety  Asso- 
ciation, which  is  composed  of  various 
national  societies  interested  in  mining 
and  metallurgy,  held  its  annual  meeting 
at  Washington,  D.  C,  on  March  6.  The 
following  abstract  of  a  report  indicates 
an  important  additional  activity  of  the 
association. 

The  association  will  now  take  charge 
of  local  safety  societies  which  the 
Bureau  of  Mines  has  formed,  in  the  fol- 
lowing way:  Each  important  mining 
district  is  visited  soner  or  later  by  one 
of  the  first-aid  cars  of  the  Bureau, 
which  remains  in  the  locality  for  a 
sufficient  time  to  educate  the  miners  in 
first-aid  work  and  give  to  those  who 
have  established  proficiency  a  cer- 
tificate or  diploma.  It  is  common  prac- 
tice before  the  instructors  leave  the 
neighborhood  to  organize  those  who 
have  become  proficient  in  first-aid  work 
into  a  local  chapter,  which  is  organized 
for  the  purpose  of  promulgating  first- 
aid  work  and  social  betterment  of  the 
miners.  Frequently  the  local  chapters 
lose  interest  in  their  work,  through  lack 
of  stimulus  from  a  national  center. 
Therefore,  the  Joseph  A.  Holmes  Safety 
Association  has  undertaken  to  organize 
all  of  these  local  chapters  and  to  see 
that  their  interest  is  continued,  so  far 
as  is  possible.  It  is  expected  that  many 
new  similar  chapters  will  be  organized, 
both  by  the  Bureau  of  Mines  and  by 
direct  application  to  the  association  it- 
self, under  specified  rules  and  regula- 
tions. 

The  main  work  of  the  association  has 
thus  far  been  to  bestow  medals  for 
heroism  in  risking  life  in  saving  others 
in  mining  accidents. 


A.  A.  K.  Seeks  Amendment  of 
Model  Licensing  Law 

Among  tin  ili-velopments  at  the  quar- 
terly meeting  of  the  board  of  direct:"01,8 
of  the  American  Association  of  Ein£'~ 
neers,  held  on  March  24  and  2jfJ>  was 
the  draft  of  a  proposed  amendr  ,ient  to 
the  Model  Engineers'  Licens  e  Law- 
This  grants  an  engineer  or ,'  surveyor 
registered  in  a  state  permissie°n  '-0  Prac" 
tice  in  another  state  for  not  more  than 
ninety  days  without  bein$£  registered 
there,  and  without  paving  -dn>'  fees-  Pro" 
vided  he  files  with  tht\  board  of  the 
state  in  which  he  is  no\  registered  a 
certified  copy  of  his  certir\cate  of  regis- 
tration and  also  informs  Vhe  board  of 
his  intention  to  practice,  \n's  address 
while  in  the  state,  the  date  \f  his  work- 
and  the  approximate  tima  required. 
Another  change  provides  tV^t  engi- 
neers employed  by  partnership^  or  cor" 
porations  may  sign  and  seal  QPe  P'an:; 
prepared  by  the  partnership  or  Corpora- 
tion. 


Prospectors  Organize  in 
British  Columbia 

Much  interest  was  shown  last  wifi^er 
in  the  lectures  delivered  by  Briqsn 
Columbia  government  mining  enginee 
to  mining  men.  They  were  largely  a^ 
tended  on  the  coast,  and  reports  fror 
the  interior  indicate  similar  apprecia-' 
tion.  One  of  the  results  has  been  the 
organization  of  a  Vancouver  Island 
Prospectors'  Association,  Thomas  Golby 
being  selected  as  chairman  and  G. 
E.  Winkler  secretary.  It  is  the  pur- 
pose of  the  organization  to  call  pros- 
pectors and  others  interested  in  mining 
together  frequently  for  the  discussion 
of  matters  of  common  interest. 


Society  meetings 
announced 


The  eighth  annual  convention  of  the 
American  Association  of  Engineers  will 
be  held  in  Salt  Lake  City,  Utah,  on 
June   5,   6    and   7,   1922. 

Preliminary  preparations  for  the 
International  Mining  Convention,  to  be 
held  at  Nelson.  B.  C,  during  the  sum- 
mer, are  being  perfected. 

The  Southwestern  district  of  the 
American  Association  of  Engineers  will 
hold  its  third  annual  convention  at  Las 
Cruces,  N.  M.,  on  April  13,  14  and  15. 
This  district  has  jurisdiction  over  West 
Texas,  Arizona,  New  Mexico,  and 
Mexico. 
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Men  You  Should 

KNOW  ABOUT 


Car]   Iit.il.         -  SCO,  is  visit- 

K.  K.  Millor  is  making  examinations 
in  the  Lordsburg,  X.  M.,  district. 

W  .  B.   I  norm  tly  left  San  Fran- 

l    his    way  Mew    York    and 

v    Pierce,  mining  operator  of  Pata 
isas  City  on  min- 
ing bnJfcess, 

0.    K.   M(.jnzer  has  received   the  doc- 
torate clejV.,    in  geology  from  i 
versity  of  V] 


laft. 


merly  of  IdanV  Springs,  Col.,  has  moved 
to  Paso  Roble's,   Cal. 

James  P.  Porteus.  superintendent  of 
the  Bonney  m/ne,  at  Lordsburg,  X  M., 
has   returned    from   the   Coast. 

H.  McLeofl  Cobb,  mining  operator  of 
Guanacevi.  /Durango,  Mexico,  is  in  El 
Paso,  Tex./  purchasing  supplies. 

George/ Parent.  M.  P.,  of  Montreal, 
has  been/  appointed  a  member  of  the 
board  of/directors  of  the  La  Rose  mines. 

E.  V.  Julian,  of  San  Francisco,  gen- 
eral manager  of  the  Goldfield  Consoli- 
dated/ was  in  Reno,  Xev.,  on  March  23. 

\<  C.   McLaughlin,  of  San   Francisco, 

Washington  conferring  with  Gov- 

lent  officials  on  petroleum  matters. 

,'C.  L.  Nelson  and  Roscoe  Reeves  have 

eturned  to  the  New  York  office  of  the 

Sinclair  Exploration  Co.  after  extensive 

work  abroad. 

R.  Frizzell,  of  Prince  Rupert,  B.  C, 
has  returned  from  an  extended  trip  in 
the  Mackenzie  River  and  Copper  Mine 
River   districts. 

H.  W.  Hardinge  returned  to  New 
York  on  March  29  from  a  business  trip 
abroad.  He  spent  a  month  in  England, 
France,  and  Belgium. 

C.  M.  Weld,  of  Weld  and  Liddell,  left 
Xew  York  on  April  4  for  Alabama, 
where  he  will  be  engaged  on  profes- 
sional work   for  about  one   month. 

Walter  L.  Reid,  of  the  United  Corn- 
stock  Mines  Co.,  is  in  San  Francisco 
completing  details  for  the  milling  plant 
now  under  construction  at  Gold  Hill, 
Xev. 

Stanly  A.  Easton,  general  manager 
of  Bunker  Hill  &  Sullivan  Mining  & 
'  oncentrating  Co.,  returned  to  Kellogg, 
Idaho,  from  San  Francisco  the  latter 
part   of   March. 

E.  A.  Holbrook,  assistant  director  of 
the  U.  S.  Bureau  of  Mines,  is  at  the 
Massachusetts  Institute  of  Technology, 
where  he  is  delivering  a  series  of  lec- 
ture- on  mining  subjects. 

W.  R.  Wilson,  president  of  the  Crow's 
Nest  Pass  Coal  Co.,  Fernie,  B.  C,  was 


recently  elected  president  of  the  Cana- 
dian Institute  of  Mining  and  Metallurgy 
e  for  the  coming  year. 

C.  P.  Ross,  of  the  U.  S.  Geological 
Survey,  is  en  route  to  Tucson  to  study 
the  economic  geology  of  the  Christmas 
quadrangle.  Later  he  will  make  a  sur- 
vey in  the  neighborhood  of  Arivaipa. 

F.  Cushing  Moore,  J.  C.  Haas,  ajnd 
1.  K.  Armstrong  were  appointed  a  com- 
mittee recently  by  Columbia  Section, 
A.  I.  M.  E.,  for  the  further  investigation 
of  oil  possibilities  in  and  around  Spo- 
kane. 

J.  M.  Boutwell.  formerly  geologist 
with  the  U.  S.  Geological  Survey,  who 
recently  finished  an  examination  of  the 
deposits  of  copper-silver  ore  at  Moro- 
cocha,  Peru,  visited  Salt  Lake  City  last 
week. 

Oscar  Hershey,  geologist  for  the 
Bunker  Hill  Mining  &  Concentrating 
Co.,  returned  the  latter  part  of  March 
to  San  Francisco,  after  a  visit  to  the 
Bunker  Hill  operations  at  Kellogg, 
Idaho. 

C.  W.  Hall,  formerly  assistant  mine 
superintendent  for  the  Tigre  Mining  Co. 
at  El  Tigre,  Sonora,  Mexico,  is  now 
superintendent  of  the  Yoquivo  Develop- 
ment Co.,  San  Juanito,  Chihuahua, 
Mexico. 

J.  J.  Forbes,  mining  engineer,  with 
the  Southern  station  of  the  U.  S.  Bureau 
of  Mines,  left  Birmingham,  Ala.,  re- 
cently for  an  inspection  tour  of  the 
mines  in  North  Carolina,  Tennessee,  and 
Florida. 

John  S.  Lutes,  general  manager  of 
the  Tod  Stambaugh  Co.,  accompanied 
by  Charles  H.  Claypool,  general  super- 
intendent, has  completed  a  tour  of  in- 
spection of  the  company's  properties  on 
the    Mesabi    iron    range. 

Dr.  H.  M.  Payne  was  in  San  Fran- 
cisco on  March  27,  en  route  to  Bakers- 
field  and  Taft,  where  he  will  visit  Cali- 
fornia oil  fields.  Mr.  Payne  will  then 
return  to  New  York,  stopping  at  Golden, 
Col.,   and    Cleveland,   Ohio. 

Stewart  S.  Bruce,  formerly  professor 
of  metallurgy  and  ore  dressing  at  the 
Michigan  College  of  Mines,  is  tempo- 
rarily filling  the  chair  of  metallurgy  at 
the  University  of  Idaho,  Prof.  R.  B. 
Rider  having  a  leave  of  absence  on  ac- 
count of  illness. 

John  M.  Sully,  general  manager  of 
the  Chino  Copper  Co.,  and  E.  M.  Sawyer, 
manager  of  the  Burro  Mountain  Branch, 
Phelps  Dodge  Corporation,  who  have 
been  attending  hearings  before  the 
State  Tax  Commission  at  Santa  Fe, 
have  completed  their  work  and  returned 
home. 

Robert  Linton,  chairman  of  the  New 
York  Section  of  the  A.  I.  M.  E.,  was  a 
guest  on  March  28  of  the  Pittsburgh 
Section  at  a  dinner  at  the  William  Penn 
Hotel.  Later  in  the  evening  Mr.  Linton 
addressed  the  mining  and  metallurgical 
section  of  the  Engineers'  Society  of 
Western   Pennsylvania. 


H.  Kenyon  Burch  has  completed  a 
concentrating  plant  at  Bisbee,  Ariz.,  for 
the  treatment  of  Sacramento  Hill  ore 
for  the  Copper  Queen  Branch  of  Phelps 
Dodge  Corporation,  and  is  leaving  for 
his  home  in  Los  Angeles,  where,  in  all 
probability,  he  will  take  up  general  con- 
sult in;;-  work.  The  Moctezuma  Copper 
Co.'s  plant  is  Hearing  completion,  and 
Mr.  Burch  will  remain  in  charge  until 
the  plants  have  been  started. 

Mining  and  metallurgical  engineers 
visiting  New  Y'ork  City  last  week  in- 
cluded: Walter  M.  Small,  Monterey, 
Mexico;  Walter  Graham,  Washington, 
D.  C;  J.  P.  Furbeck,  Cleveland,  Ohio; 
H.  M.  La  Follette,  La  Follette,  Tenn.; 
Walter  J.  Browning,  Spain,  and  Oscar 
Lachmund,  Spokane,  Wash. 


OBITUARY 


John  Ballot,  president  of  the  Minerals 
Separation  North  American  Corpora- 
tion, died  in  New  York  on  April  2.  He 
was  born  in  South  Africa  and  came  to 
New  York  in  1915  after  twenty  years 
in  London   as   a   mineral  expert. 

Edwin  S.  Shanklin  died  in  San  Fran- 
cisco, Cal.,  on  M^rch  18.  Mr.  Shanklin 
was  a  graduate  of  the  University  of 
California,  class  of  1891,  and  was  one 
of  the  first  engineers  in  the  development 
of  the  Goldfield  and  Bullfrog  districts 
in  Nevada. 

George  R.  Davis,  topographic  engineer 
in  charge  of  the  Pacific  division  of  the 
topographic  branch  of  the  U.  S.  Geo- 
logical Survey,  died  at  Sacramento  on 
March  31.  His  service  with  the  Geo- 
logical Survey  dates  from  1898.  He  was 
forty-five   years  old. 

Charles  McKintsrey  Van  Cleve  died 
at  San  Diego,  Cal.,  on  March  10,  aged 
sixty-nine  years.  Mr.  Van  Cleve  re- 
tired from  actual  metallurgical  work 
some  years  ago.  He  was  in  Leadville, 
Col.,  in  the  early  80's  and  later  was 
superintendent  of  the  El  Paso  smelting 
plant,  the  Compania  Metalurgica  Mexi- 
cana  smelter  at  San  Luis  Potosi,  the 
Penoles  smelter  of  the  Mapimi  Co.,  and 
of  the  Guggenheim's  Monterey  smelter. 

John  R.  Tregloan  died  at  Alameda, 
Cal.,  on  March  21,  of  pneumonia.  He 
was  born  at  Hazel  Green,  Wis.,  in  1846. 
He  came  to  California  with  his  parents 
in  1855  and  was  educated  in  the  public 
schools  of  that  state,  the  University 
of  the  Pacific,  and  Oakland  College. 
His  first  experience  in  mining  was  at 
White  Pine,  Nev.,  in  1869.  From  there 
he  went  to  Amador  County,  Cal.,  where 
he  was  employed  in  the  Gover  and 
Potosi  mines.  Later  he  and  his  father 
opened  and  developed  the  South  Spring 
Hill  mine,  of  which  he  became  superin- 
tendent, holding  that  position  until  he 
retired  from  active  business  in  1895. 
In  1906  he  moved  to  Alameda,  where  he 
remained  till  his  death. 
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Technical  Papers 


Economic  Geology  of  Quebec — Memoir 
127  of  the  Canadian  Geological  Survey. 
Ottawa,  is  a  brochure  of  LOS  pages  on 
the  "Beauceville  Map-area,  Quebec." 
The  report  is  confined  largely  to  the 
placer  deposits  of  the  Chaudiere  River 
basin,  which  were  worked  for  gold  from 
1847  until  a  few  years  ago.  other  de 
posits  occurring  within  the  district  in- 
clude ores  of  copper,  molybdenum,  and 
iron;  and  platinum,  asbestos,  steatite, 
marble,  and  clay.  The  report  may  be 
obtained  on  request. 

Waste  in  the  Wisconsin  Zinc  District 
— A  ninety-nine  page  mimeographed 
bulletin  prepared  by  Coghill  and  Ander- 
son and  published  in  co-operation  with 
the  Missouri  School  of  Mines  and  Metal- 
lurgy and  the  Wisconsin  Mining  School 
discusses  the  experimental  determina- 
tion of  a  method  for  reducing  mineral 
waste  in  the  Wisconsin  zinc  district. 
Important  losses  in  the  practice  as  at 
present  conducted  can  be  obviated,  it  is 
indicated,  by  tabling  and  flotation. 
Progress  toward  electrolytic  methods  of 
recovering  the  zinc,  rather  than  smelt- 
ing, is   also   mentioned. 

Timber  Preservation — Reports  of  In- 
vestigations. U.  S.  Bureau  of  Mines, 
Serial  No.  2.321,  contains  a  paper  on 
"Mine  Timber  Preservation,"  by  R.  R. 
Horner  and  George  M.  Hunt,  which  was 
presented  at  the  New  York  meeting  of 
the  A.I.M.E.,  Feb.  20-23.  1922.  The 
purpose  of  this  paper  is  to  point  out 
some  of  the  benefits  and  economies  to 
be  derived  by  the  better  selection,  prep- 
aration, storage,  preservation,  and 
utilization  of  mine  timber,  and  to  give 
some  specific  information  on  certain 
wood  preservatives  and  processes  suit- 
able for  mine-timber  preservation. 

Mineral  Resources — Recent  publica- 
tions in  the  "Mineral  Resources"  series, 
published  by  the  U.  S.  Bureau  of  Mines, 
Washington,  D.  C,  obtainable  on  re- 
quest, include:  "Cobalt,  Molybdenum. 
Nickel,  Tantalum,  Titanium,  Tungsten, 
Radium,  Uranium,  and  Vanadium  in 
1920,"  thirteen  pages;  "Iron  Ore,  Pig 
Iron,  and  Steel  in  1920,"  thirty-four 
pages;  "Stone  in  1920,"  thirty-seven 
pages;  "Cement  in  1920,"  twenty  pages; 
"Tin  in  1919,"  four  pages;  and  "Salt. 
Bromine,  and  Calcium  Chloride  in 
1920,"  nine  pages. 

Sulphur  and  Pyrites — The  Imperial 
Mineral  Resources  Bureau  has  issued 
a  bulletin  on  the  sulphur  and  iron 
pyrites  industry  of  the  British  Empire 
and  foreign  countries.  Following  the 
style  of  other  bulletins  in  the  series, 
statistics  of  production  and  consump- 
tion are  given  for  the  years  1913  to 
1919,  and  the  state  of  the  industry 
in  the  most  important  producing  coun- 
tries is  outlined.  A  selected  bibliog- 
raphy is  appended.  The  bulletin  may 
be  obtained  from  H.  M.  Stationery 
Office,  Imperial  House,  Kingsway, 
London,  W.  C.  2,  for  Is.  7id. 


Canadian  Mineral  Production — The 
preliminary  report  of  the  Mineral  Pre 
auction  of  Canada  for  1921  is  now 
available    from    the    Dominion    Bureau 

Of    Statistics.    Ottawa.      Tl 
mineral  prodo 

$172,827,580 

but    the    quantity    of    gold,    lead,    zinc, 
corundum,  and  tripolite   produi  i 
greater  than   in   the  preceding  year. 

Bureau  of  Mines  -The  U.  S.  Bureau 
of  Mines,  Washington,  D.  C,  has  pre- 
imeographed  report 
summarizing  the  principal  investiga- 
tions being  conducted  by  the  Bureau 
for  the  fiscal  year  beginning  July  1, 
1921.  The  bulletin  may  be  obtained 
on  request.  Summaries  of  the  more 
important  work  are  included,  but  the 
report  contains  little  scientific  data,  anil 
consists  largely  of  a  description  of  what 
work  is  being  done  at  the  various  sta- 
tions, together  with  the  personnel  of 
the  different   staffs. 

Square  Set  Stoping — Compressed  Air 
ie  for  April  (11  Broadway,  New- 
York,  price  35c  l  continues  a  series 
of  articles  on  mining  methods  in  the 
Butte  district  of  Montana  by  publishing 
a  five-page  article  giving  details  of 
timbering  for  the  support  of  badly 
faulted  ground  and  the  procedure  for 
the  recovery  of  caved  stopes.  The  de- 
scription is  well  illustrated  with  dia- 
grams and  photographs. 

Mine  Management — Pope  Yeatman 
delivered  a  most  valuable  paper  at  the 
recent  meeting  of  the  A.  I.  M.  E.  in 
New  York,  "Factors  in  Mine  Manage- 
ment That  Lead  to  Loss  and  Waste." 
It  is  published  in  the  March  issue  of 
Mining  and  Metallurgy  (29  West  39 
St..  New  York;  price  $1).  Institute 
members  who  are  accustomed  to  take 
the  contents  of  that  magazine  lightly 
should  not  overlook  this  paper  by  Mr. 
Yeatman. 

Tunnel  Ventilation — Ground  has  al- 
ready been  turned  for  the  construction 
of  two  vehicular  tunnels  under  the 
Hudson  River  to  connect  New  York  and 
Jersey  City  and  to  obviate  the  delays 
now  caused  by  ferry  transportation. 
Two  cast-iron  tubes  will  be  used,  of  a 
maximum  diameter  of  29  ft.,  lying  60 
ft.  below  the  surface  of  the  water,  and 
having  a  span  from  portal  to  portal 
of  8,500  ft.  The  exhaust  from  auto- 
mobiles will  make  proper  ventilation 
difficult.  An  article  in  Compressed  Ait- 
Magazine  for  April  (11  Broadway,  New- 
York;  price  35c.)  describes  the  labora- 
tory research  work  which  has  been 
done  at  Yale.  Pittsburgh,  and  Urbana. 
chiefly  under  the  direction  of  the  U.  S. 
Bureau  of  Mines,  and  shows  how  the 
problem  has  been  solved. 

Open-stope  Mining — The  open-stope 
system  of  mining  carried  out  at  the 
Spies  mine,  near  the  village  of  Iron 
River,  Mich.,  is  described  in  a  two-page 
illustrated  paper  in  Mining  and  Metal- 
lurgy for  March  (29  West  39th  St., 
New  York;  price  $1).  The  disadvan- 
tages of  the  shrinkage-stope  system 
and  the  merits  of  the  method  described 
are  outlined. 


Lead    Hilling    and    Smelting  —  The 

!01U  mil     of     I   I 

contains   a   thi 

g  ad  mill  and  Bmelter 

Ont.,  near  Ottawa.  The 
milling  is  simple,  the  principal  ap- 
Mitch  'I  en  ens,  rolls, 
James  automatic-  jigs,  Hardinge  mill, 
James  tables,  and 
a  Callow  cone  thickener.  The  smelter 
consists  essentially  of  a  Newnani  ore 
hearth.  More  than  3,000,000  lb.  of 
lead  was  produced  in  1921, 

Canadian  Mineral  Production — The 
preliminary  report  of  the  mineral  pro- 
duction of  Ontario  in  1921  is  now  avail- 
able in  Bulletin  43,  eleven  pages, 
obtainable  on  request  from  the  Min- 
ister of  Mines,  Toronto.  A  preliminary 
statement  of  the  mineral  production  in 
the  province  of  Quebec  during  1921  is 
available  in  an  eight-page  pamphlet 
obtainable  from  the  Bureau  of  Mines, 
Quebec. 

Economic  Geology  —  Economic  Geol- 
ogy for  March-April  (Lancaster,  Pa.; 
price,  65c.)  contains  a  twenty-five  page 
article  "The  Geology  of  the  Braden 
Mine,  Rancagua,  Chile,"  and  a  nine- 
teen-page article  "On  the  Metasomatic 
Processes  in  Silicate  Rocks." 

New  Vanadium  Mineral  —  In  the 
American  Journal  of  Science  for  March 
is  a  nine-page  article  describing  what 
has  been  termed  melanovanadite,  a  new 
mineral  from  Mina  Ragra,  Pasco, 
Peru.  It  is  a  calcium-vanadium-oxide. 
Separates  of  the  paper  may  be  secured 
from  W.  Spencer  Hutchinson,  201 
Devonshire  St.,  Boston,  Mass. 

Canadian  Mining  Engineers — In  the 
Bulletin  of  the  Canadian  Institute  of 
Mining  and  Metallurgy  for  February 
(503  Drummond  Building,  Montreal; 
price,  50c.)  appears  the  annual  list  of 
members.  The  arrangement  is  alpha- 
betically by  provinces,  a  method  which 
we  do  not  like.  The  membership  list  of 
the  A.  I.  M.  E.,  by  the  way,  is  not  to  be 
issued  at  all  this  spring,  as  usual,  but 
may  be  published  at  the  end  of  the  year. 
Perpetual  Inventory  System  —  The 
perpetual  inventory  is  recommended  to 
those  firms  "who  are  not  satisfied  that 
their  material  investment  is  at  an  effi- 
cient minimum ;  who  suffer  periodically 
from  shortages  of  material;  who  are 
unable  to  make  monthly  profit-and-loss 
statements,  who  fret  at  the  prospect 
of  the  annual  physical  inventory;  and 
who  are  not  adequately  conserving 
their  material  investment  by  giving  it 
the  best  physical  care."  The  U.  S. 
Chamber  of  Commerce  has  published 
a  practical  treatise  on  the  subject,  of 
twenty-eight  pages,  which  may  be  ob- 
tained free  by  writing  to  the  Chamber 
of  Commerce  of  the  United  States, 
Mills    Building,   Washington,   D.    C. 

Precious  Metals — "The  Recovery  of 
Precious  Metals  From  Sudbury  Ores," 
seven  pages,  appears  in  the  February 
Bulletin  of  the  Canadian  Institute  of 
Mining  and  Metallurgy  ( 503  Drummond 
Building.  Montreal);  the  price  of  the 
separate  being  25c. 
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Leading  Events 


THE  "porphyry"  copper  companies  resumed  on  April 
1.  production  to  be  on  a  limited  scale  at  the  start 
and  gradually  increased. 

United  Comstoek,  at  Virginia  City,  Nev.,  has  com- 
pleted its  11,000-ft.  haulage  tunnel,  which  at  times  was 
driven  from  nine  headings. 

■1.  Parke  Charming  has  resigned  as  president  of  the 
Seneca  Copper  Corporation  and  Walter  Lewisohn  has 
retired  as  a  director. 

Coal  stocks  are  said  to  be  equal  in  the  aggregate  to 
two  months'  requirements,  but  are  not  evenly  distrib- 
uted. 

Hearings  on  the  mine  law  revision  bill  are  to  start  in 
Washington  on  April  27. 


The  Montreal  iron  mine,  on  the  Gogebic  Range, 
Michigan,  has  received  orders  to  resume  on  full  time  as 
soon  as  possible. 

A  way  has  been  provided  for  meeting  the  power  needs 
in  central  and  southern  Arizona  through  laws  recently 
enacted  at  Phoenix.  It  involves  increasing  the  height 
of  the  Roosevelt  Dam  and  the  construction  of  power 
clams  at  other  points. 

The  Premier  Mining  Co.,  in  British  Columbia,  has 
declared  a  10  per  cent  dividend,  amounting  to  $500,000, 
for  the  first  quarter  in  1922.  That  for  the  preceding 
quarter  was  $400,000. 

A  Federal  excess  profits  tax  lien  for  $647,000  has 
been  filed  against  the  Consolidated  Arizona  Smelting  Co. 


Porphyry  Copper  Group  Resumed 
April  1 

Production    To    Be    on    Moderate    Scale 

at    Start  —  Utah    Experimenting 

with    New     Flotation    Cell 

Announcement  that  the  Jackling 
group  of  porphyry  copper  companies, 
including  the  Utah,  Ray  Consolidated, 
Chino,  and  Nevada  Consolidated  com- 
panies, would  resume  on  April  1  was 
made  on  March  31  by  Charles  Hayden. 
Mr.  Hayden  stated  that  copper  stocks 
on  hand  have  been  disposed  of  for  de- 
livery within  the  next  ninety  days. 
Production,  he  said,  would  be  on  a  small 
scale  at  the  start,  but  would  be  grad- 
ually increased  to  a  rate  of  about  50 
per  cent  of  capacity. 

The  Utah  Copper  Co.  has  been  experi- 
menting at  its  Arthur  plant  with  a 
new  flotation  cell  used  at  the  Ray  Con- 
solidated mill  at  Hayden,  Ariz.  About 
1,000  tons  per  day  has  been  handed 
intermittently  since  Jan.  1,  yielding  S 
to  10  cars  of  concentrates  per  week. 
About  sixty  Japanese  were  recently  put 
on  the  track  gang  at  Bingham.  In  all 
about  250  men  are  working  on  track 
repairs.  The  Garfield  smelter  has  been 
sluing  another  reverberatory  ready. 

Preparations  in  a  small  way  have  re- 
cently been  under  way  at  the  Ray, 
Chino,  and  Nevada  Consolidated  plants. 


Federal  Tax  Lien  Blocks  Sale  of 
Consolidated  Arizona 


Prescott,  Ariz.,  April  3 — Sale  of  the 
holdings  of  the  Consolidated  Arizona 
Smelting  Co.  to  the  Southwest  Metals 
Co.,  which  was  to  have  taken  place 
April  7,  has  possibly  been  held  up  by 
the  filing,  in  Prescott,  of  a  notice  of  a 
Government  excess  profits  tax  lien  for 
over  $647,000.  The  Southwest  Metals 
Co.  had  prepared  to  bid  $1,000,000  and 
had  taken  over  gross  claims  of  $2,300,- 
000.  The  receiver  for  the  Consolidated 
Arizona  company,  G.  M.  Colvocoresses, 
went  to  Globe  on  April  3  to  appear 
before  the  Federal  judge  there,  asking 
assistance. 

An  effort  will  also  be  made  in  Wash- 
ington to  secure  relief  from  what  is 
called  a  technical  levy  on  profits  not 
realized. 

Ray  Hercules  Plan  Operative 

The  plan  to  reorganize  the  Ray  Her- 
cules  Copper  Co.  as  the   Ray  Hercules 
Mines,     Inc.,     was     recently     declared 
operative  by  the    reorganization    man- 
.  effective  April   5. 


Ray  Hiring  Old  Employees 

/:.,  Telegraph  to 

.    n  >-'  Pn  t$,  ' 

Ray,  Ariz.,  April  3 — Ray  Consoli- 
dated is  hiring  all  old  employees  who 
can  be  reached.  It  is  reported  that  the 
mill  and   smelter  will  be  started   soon. 


New  Mexican  Coal  Mines  Run 
Despite  Strike 


Dawson,  N.  M.,  April  3 — The  coal 
mines  in  northern  New  Mexico,  con- 
trolled by  the  St.  Louis,  Rocky  Moun- 
tain &  Pacific  R.R.  and  the  Phelps 
Dodge  Corporation,  are  not  likely  to  be 
affected  by  the  strike,  it  is  thought. 


Trail  Smelter  Lowers  Penalty 
for  Zinc  in  Ores 

Makes  Further  Concessions  to  Shippers 

in  Matters  of  New  York  Exchange 

and  Lead  Quotations 

Prospects  for  independent  silver-lead 
shippers  of  southeastern  British  Colum- 
bia have  been  improved  somewhat  by 
the  announcement  of  the  Consolidated 
Mining  &  Smelting  Co.  of  Canada,  Lim- 
ited, that  a  larger  proportion  of  the 
New  York  exchange  on  gold  and  silver 
is  to  be  allowed  the  shipper,  especially 
when  the  exchange  is  at  a  low  rate. 
The  deduction  of  Uc.  per  lb.  on  the 
London  lead  quotation  is  to  be  changed 
to  lie.  The  penalty  for  zinc  is  to  be 
lowered  from  50c.  to  30c.  per  unit. 
These  concessions  will  give  the  shipper 
of  the  ordinary  grade  silver-lead  ore  or 
concentrate  an  increase  of  around  $4  per 
ton  on  his  output. 

Some  weeks  ago  J.  J.  Warren,  presi- 
dent of  the  Consolidated  company,  was 
quoted  as  stating  that  arrangements 
had  been  made  for  the  installation  at 
Trail  of  a  custom  zinc  plant  and  with 
its  completion  the  minerals  of  the  Koo- 
tenay  carrying  this  element  would  not 
be  subject  to  penalty  as  heretofore. 
Wide  publicity  was  given  this  declara- 
tion in  the  province.  It  is  understood, 
however,  that  too  broad  a  construction 
has  been  placed  upon  Mr.  Warren's 
words.  It  is  true  that  a  custom  zinc 
planf  is  to  be  constructed,  that  zinc  con- 
centrates will  finally  market  at  Trail, 
and  that  the  latest  metallurgical 
methods  will  be  applied  to  the  treat- 
ment of  the  complex  ores  of  the  Koo- 
tenay.     There  is  no  doubt  that  this  is 


April  8,   L922 


Engineering  and  Mining  JournaUPn 


693 


an  important  advance,  but  that  the  prob- 
lem of  economically  handling  these  ores 
has  yet  been  completely  solved  has 
not  been  demonstrated. 


Preparing  To  Meet  Power  Needs 
in  Central  Arizona 
Under  the  guise  of  an  act  to  promote 
agricultural  development  and  to  extend 
the  scope  of  the  Salt  River  Valley  rec- 
lamation project,  the  recent  special 
session  of  the  Arizona  Legislature  has 
enacted  laws  to  facilitate  the  generation 
of  hydro-electric  power  in  large  quan- 
tity for  the  mines  of  central  and 
southern  Arizona.  The  Salt  River  Val- 
ley Water  Users'  Association  now  has 
authority  to  proceed  with  work  promised 
in  raising  the  height  of  the  Roosevelt 
Dam  and  in  construction  of  power  dams 
at  Mormon  Flat  and  at  the  mouth  of 
Pish  Creek,  on  Salt  River.  The  state- 
ment was  made  before  a  legislative 
committee  that  much  of  the  money  for 
these  improvements  will  be  forthcoming 
from  large  mining  interests,  that  would 
be  repaid  in  electric  current  over  a 
term  of  years.  Within  sixty  miles  of 
the  new  works  lie  the  mines  and  plants 
of  the  Inspiration,  Old  Dominion,  Miami. 
Magma,  and  Ray  Consolidated  com- 
panies, besides  scores  of  properties  of 
lesser  magnitude.  The  association's 
lines  also  may  be  extended  soon  to  Tuc- 
son, where  electric  power  could  be  sup- 
plied to  the  mines  of  that  locality,  as 
well  as  to  the  municipalities  of  Tucson, 
Casa  Grande,  and  Florence. 


Rio  Tinto  Dividend  Passed 

o«n    lirulers   to 
U         10  foVrnai  Press." 

London.  April  3 — The  Rio  Tinto  divi- 
dend on   the  ordinary   shares    lias   again 
i -sod. 


United  Comstock  Haulage  Tunnel 
Completed 

Connection  was  made  on  March  27 
between  the  Knickerbocker  and  Belcher 
shafts,  completing  the  United  Com- 
stock's  10,000-ft.  haulage  tunnel  in 
the  Gold  Hill  section  of  the  Comstock 
lode,  Virginia  City,  Nev.  The  tunnel 
was  begun  in  August,  1920.  At  times 
work  was  done  from  nine  headings. 
The  completion  was  three  months  later 
than  anticipated  on  account  of  encoun- 
tering difficult  ground  in  the  portal 
section. 

Miami  Smelter  Running 
Three  Furnaces 


Miami,  Ariz..  April  3 — Three  fur- 
naces are  running  at  the  International 
smelter  at  Miami,  with  production  of 
copper  at  a  rate  that  is  the  largest 
that  the  plant  has  known. 


Freeport  Sulphur  Co.  Takes 
Hoskins  Mound  Lease 

The  lease  of  the  Texas  Company  on 
the  Hoskins  Mound  sulphur  deposit, 
near  Freeport,  Texas,  has  been  taken 
over  by  the  Freeport  Sulphur  Co.  A 
plant  will  be  installed  and  will  be  in 
operation  by  April  of  next  year.  A 
ro>Talty  of  $1  per  ton,  payable  to  the 
Mound  Company,  owner  of  the  deposit, 
has  been  assumed  by  the  Freeport  Com- 
pany. In  addition  there  is  a  contingent 
royalty,  payable  to  the  Texas  Company, 
which  will  equal  50  per  cent  of  the 
net  profits  until  the  Freeport  Sulphur 
Company  has  realized  out  of  the  remain- 
ing profits  an  amount  equal  to  its 
plant  investment  with  6  per  cent  in- 
terest. After  that  the  contingent  roy- 
alty will  be  70  per  cent  of  the  net 
profits. 

Hoskins  Mound  is  a  salt  dome,  situ- 
ated about  fourteen  miles  northeast  of 
the  Freeport  Company's  present  mine  at 
Bryan  Mound.  For  a  number  of  years 
it  has  been  intensively  developed  by  the 
Texas  Company,  which  controlled  it  en- 
tirely, and  several  million  tons  of 
sulphur  have  been  proved. 

The  Freeport  Sulphur  Company  has 
an  extra  sulphur-mining  plant  stored  at 
Bryan  Mound,  which  probably  will  be 
used  at  Hoskins  Mound,  and  it  is  stated 
that  a  railroad  may  be  built  from  Hos- 
kins Mound  to  Freeport.  The  mine  at 
Bryan  Mound  may  also  be  reopened  in 
the  near  future. 


Tariff  Against  America's  Copper 
Threatened  in  Japan 

The  Japanese  government  is  reported 
to  have  introduced  a  bill  in  the  Diet  to 
increase  the  import  duty  on  copper, 
brass,  and  bronze.  Imported  American 
copper  is  said  to  be  considered  in  Japan 
as  threatening  the  life  of  the  industry 
there.  No  copper  was  imported  from 
the  United  States  by  Japan  before  the 
war.  but  during  and  since  the  conflict 
large  quantities  have  been  received. 
Many  smaller  mines  in  Japan  have 
closed  and  the  larger  ones  have  sus- 
pended or  curtailed  production. 


Spanish  Lead  Mines  Close 


Madrid.  March  25 — The  uninterrupted 
fall  in  the  price  of  lead  has  caused  a 
further  closing  down  of  mines  in  the 
Cartagena  basin.  Interested  producers 
are  demanding  measures  of  protection. 


Channing  Resigns  as  President 
of  Seneca  Copper 

The  resignations  of  J.  Parke  Chan- 
ning as  president  of  the  Seneca  Copper 
Corporation  and  of  Walter  Lewisohn  as 
a  director  of  that  company  were  offered 
and  accepted  at  a  meeting  of  the 
Seneca  directors  on  March  29  in  New 
York.  Their  successors  have  not  been 
appointed.  Robert  Linton,  the  first 
vice-president,  will  act  as  president 
until  Mr.  Channing's  successor  is  chosen. 

As  recently'  announced,  the  Seneca 
board  now  consists  of  Thomas  F.  Cole, 
Robert  Linton,  R.  M.  Atwater,  Jr.,  W. 
F.  Bartholomew,  James  Deering,  W.  B. 
Anderson,  George  H.  Tomlinson  and 
J.  Parke  Channing.  W.  J.  Uren  will 
continue  as  general  manager  of  the 
property  at  Calumet,  Mich. 


Company  Liable  for  Accidents 
Prom  "Horse  Plaj " 

Michigan      Labor     Department      Soldi 

Practical  Jokers  as  Dangerous  as 
Intoxicated  Bmploj .  . 
Michigan  Department  ..f  Labor 
and  industry  has  handed  down  a  de- 
cision holding  employers  liable  for  in- 
juries caused  by  the  "practical  jokes" 
of  employees.  They  declared  1 1 
ploying  company,  by  hiring  a  man 
known  to  indulge  in  horse  play  and  per- 
mitting him  to  go  about  its  plant  where 
he  could  play  dangerous  tricks  on  other 
employees,  "knowingly  added  an  addi- 
tional hazard  to  the  employment  of 
other  men  for  which  they  are  respon- 
sible." Such  a  man,  they  declar. 
fool  who  is  no  less  dangerous  than  a 
man  who  naturally  is  vicious  or  intoxi- 
cated," and  "accidents  might  reasonably 
be  expected,  following  the  employment 
of  such  a  man,  and  the  company  is 
liable." 

The  ruling  is  of  considerable  interest 
to  mining  companies,  as  "horse  play" 
is  prevalent  among  the  miners,  es- 
pecially when  going  to  and  from  their 
working  places.  Although  the  men  are 
not  actually  at  work  at  such  times,  the 
employer  is  no  less  liable  for  their 
safety.  One  of  their  favorite  "tricks" 
has  been  for  a  man  with  rubbers  on  to 
give  another  man  a  shock  from  the 
trolley  wire,  the  perpetrator  seldom 
feeling  any  effect,  but  the  victim  some- 
times being  knocked  down  by  the  shock. 

Montreal  Mine  on  Gogebic  Range 
To  Be  Reopened  on  Full  Time 

By  Telegraph  to 

'.,'    ting  Journal  P> 

E.  W.  Hopkins,  manager  for  the 
Oglebay  Norton  Co.  on  the  Gogebic 
Range,  in  Michigan,  has  returned  from 
Chicago  with  orders  to  open  the  Mon- 
treal iron  mine  at  Ironwood  on  full 
time  as  soon  as  possible.  Five  hundred 
men  will  be  employed,  with  wages  a 
little  lower  than  the  scale  of  the  U.  S. 
Steel  Corporation. 

Gold  Discovered  in  Bohemia 

By   liable  From   Reuters  to 
Engineering  and  Mining  Journal-Press. 

London,  April  1— Dispatches  from 
Prague  report  that  excavations  now  be- 
ing made  in  the  Commune  of  Belapod 
Bezdezem,  in  northern  Bohemia,  have 
led  to  the  discovery  of  a  body  of  gold- 
bearing  pyrites,  12  m.  thick,  at  a  depth 
of  50  m.  Drilling  will  be  done  to  as- 
certain the  extent  of  the  deposits. 

A.  H.  Brooks  Now  Chief  Alaskan 
Geologist 

A  new  major  subdivision  has  been 
created  in  the  United  States  Geological 
Survey  by  raising  the  Division  of  Alas- 
kan Mineral  Resources  to  the  status 
of  a  branch.  Heretofore  the  Alaskan 
work  has  been  a  subdivision  under  the 
Geologic  Branch.  The  work  will  con- 
tinue under  the  immediate  direction  of 
Colonel  A.  H.  Brooks,  whose  title  under 
the  rearrangement  is  Chief  Alaskan 
Geologist. 
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News  from  Washington 


Coal  Sufficient  for  Two  Months, 

Hut  Not  Evenly  Distributed 

Buying     Power    of    Half    Million    Men 

Seriouslj    Affected — Operators  Feel 

Misrepresented. 

Though  the  country  has  coal  stocks 
sufficient  to  run  it  for  nearly  two 
months,  were  mined,  it 

is  known  definitely  that  these  stocks  are 
i  nly  distributed.  It  is  feared 
that  once  shipments  from  mi 
union  territory  are  suspended,  because 
of  the  eoal  strike,  it  will  develop  that  a 
large  number  of  consumers  have  in- 
adequate storage  facilities. 

Applications  for  priorities  in  trans- 
□  began  reaching  Washington 
before  the  strike  began.  One  large  con- 
sumer wrote  to  Washington  on  the 
eve  of  the  strike  to  the  effect  that  his 
contracts  were  with  union  mines  and 
that  his  plant  is  so  situated  that  his 
current  coal  supply  must  be  taken 
from  aboard  ears.  It  is  not  known  just 
how  typical  these  cases  are,  but  it  is 
believed  that  an  avalanche  of  complaints 
will  be  reaching  Washington  before  the 
strike  is  two  weeks  old.  Though  the 
operators  express  great  confidence  as  to 
their  ability  to  maintain  distribution, 
there  is  no  evidence  of  the  machinery 
which  will  be  essential  to  its  handling. 

Officials  at  the  Department  of  Com- 
merce say  that  the  coal  strike  comes  at 
a  particularly  unfortunate  time.  The 
chief  concern  at  the  time  of  a  coal 
strike  revolves  around  the  possible  in- 
ability to  secure  sufficient  supplies  of 
fuel.  No  great  amount  of  public  con- 
cern is  now  apparent  as  to  the  supply, 
and  as  a  result  the  average  person  is 
not  worrying.  That  the  buying  power 
of  no  less  than  550,000  men  and 
their  dependents  is  suddenly  reduced 
materially  has  apparently  not  been 
considered,  nor  have  its  probable  effects 
been  weighed.  The  men  now  on  strike 
represent  2  per  cent  of  the  able-bodied 
men  of  the  country.  This  abrupt  loss 
of  buying  power  gives  business,  already 
sick,  a  jolt  it  is  in  no  position  to  with- 
stand. In  addition,  operators  make  few 
purchases  of  equipment  or  anything 
else  during  the  time  that  their  mines 
are  closed  by  a  strike. 

Coal  operators,  generally,  feel  that 
their  side  of  the  labor  controversy  is 
not  being  presented  by  the  daily  press 
in  a  sufficiently  comprehensive  way  to 
give  the  public  a  correct  picture  of  their 
position.  They  realize  that  there  is 
no  intention  on  the  part  of  reputable 
newspapers  to  misrepresent  the  situa- 
tion, but  it  happens  that  the  develop- 
ments which  appeal  to  the  newspapers 
are  those  which,  standing  alone,  put  the 
operators  in  a  bad  light.  Moreover, 
the  public  does  not  differentiate  be- 
tween anthracite  and  bituminous.  As 
a  result,  the  fact  that  the  anthracite 
operators  did  meet  their  men  in  confer- 
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er.ee  has  been  largely  ignored,  and 
the  relatively  high  price  of  anthracite 
causes  the  great  majority  of  the  people 
t.i  overlook  the  fact  that  bituminous 
prices  have  declined  greatly.  These  in- 
stances are  typical  of  a  number  of  mis- 
conceptions. When  these  outstanding 
conceptions  are  mingled,  they  are  like 
tin-  components  of  an  explosive.  In- 
cidentally, the  operators  are  the  ones 
most  likely  to  suffer  if  the  compound  is 
touched  off. 


Bids  Asked  for  Construction 

of  Nenana  Bridge 

Alaska  Railroad  Now  Officially  Named 

— Will  Be  Complete  to  Fairbanks 

Next  Year 

The  Alaskan  Engineering  Commis- 
sion has  called  for  bids  for  the  con- 
struction of  the  Nenana  bridge,  on  the 
Alaska  railroad.  The  bridge  will  be 
ready  for  service  March  1,  1923,  and 
will  practically  mark  the  completion  of 
the  line  to  Fairbanks.  The  railroad 
beyond  the  Nenana  River  is  now  being 
operated  as  a  narrow-gage,  but  stand- 
ard-gage ties  already  have  been  placed. 
Once  the  bridge  is  completed,  it  will 
require  a  short  time  to  set  the  rail 
over  so  as  to  accommodate  broad-gage 
equipment.  The  new  road  has  recently 
been  officially  designated  the  "Alaska 
Railroad." 

The  bridge  to  be  built  will  be  of  par- 
ticular interest,  as  it  will  have  a  700-ft. 
single-truss  span.  To  meet  the  re- 
quirements considerable  quantities  of 
special  nickel  and  silicon  steels  will  be 
used. 


I.  C.  C.  Rate  Decision  Deferred 
Until  April  15 

The  decision  of  the  Interstate  Com- 
merce Commission  in  the  matter  of  a 
general  reduction  in  rates,  it  now  ap- 
pears, will  not  be  forthcoming  before 
April  15.  At  present  the  case  is  being 
studied  by  the  commissioners  in- 
dividually. If  they  should  find  them- 
selves in  substantial  accord,  the  de- 
cision probably  could  be  handed  down 
as  early  as  April  15,  but  important 
differences  between  them  obviously 
would  considerably   extend   the   time. 


Weight  of  Gasoline  Per  Gallon 
To  Be  Considered 

The  Interstate  Commerce  Commis- 
sion has  suspended  until  July  29  the 
proposal  of  railroads  to  cancel  the  es- 
timated weight  of  7.4  pounds  per  gal- 
lon and  to  substitute  actual  weight  per 
.gallon  on  crude  or  fuel  oil  from  Kansas, 
Missouri,  Oklahoma,  and  Texas  to  Ari- 
zona and  New  Mexico  and  to  Cananea, 
Mexico.  The  case  will  be  heard  before 
an  examiner  of  the  commission  on 
April  10  at  Chicago. 


Hearings  on  Mine  Law  Revision 
To  Start  April  27 
W.  R.  Ingalls  Asked  To  Be  First   Wit- 
ness— Planned  To  Get  Views  of  All 

Concerned. 
Public  hearings  on  the  bill  proposing 
an  extensive  revision  of  the  United 
States  mining  law  will  be  begun  on 
April  27  before  the  Committee  on  Mines 
and  Mining  of  the  House  of  Represen- 
tatives. Representative  Rhodes,  the 
chairman  of  the  committee,  says  that 
every  effort  will  be  made  at  this  hear- 
ing to  build  up  a  comprehensive  record 
which  will  contain  the  views  of  all  con- 
cerned in  this  much-controverted  mat- 
ter. He  declares  there  will  be  no  ef- 
fort to  rush  legislation  through,  but 
after  full  opportunity  has  been  given 
to  all  concerned  to  present  their  views, 
the  committee  expects  to  take  definite 
action  based  on  the  conclusions  which 
it  will  draw  after  having  heard  all  of 
the  testimony.  An  effort  will  be  made 
to  give  wide  circulation  to  printed 
copies  of  the  testimony  as  the  hearing 
progresses. 

Mr.  Rhodes  has  asked  W.  R.  Ingalls, 
chairman  of  the  committee  which 
drafted  the  bill  introduced  by  Repre- 
sentative Arentz,  to  be  the  first  wit- 
ness. He  also  hopes  to  have  other 
members  of  the  Ingalls  committee  tes- 
tify at  the  opening  of  the  hearing,  so 
that  other  witnesses  may  have  clearly 
in  mind  the  painstaking  efforts  which 
were  made  by  this  committee  to  secure 
the  most  practical  suggestions  on  which 
the  changes  proposed  are  based. 


District  West  of  Mount  McKinley 
Promising,  Commission  Says 

The  Alaskan  Engineering  Commis- 
sion in  its  report  for  1920,  which  has 
just  been  transmitted  to  Congress, 
states  that  there  is  a  mining  district 
in  Alaska  to  the  west  of  the  McKinley 
National  Park  which  is  showing 
promising  mineralization.  In  the  past, 
owing  to  its  isolation  it  has  not  been 
worked  extensively,  but  the  commission 
regards  it  as  a  probable  source  of  a 
large  mineral  tonnage.  The  Alaska 
Road  Commission  recently  has  focused 
attention  on  this  zone  and  has  had  sur- 
veys made  with  a  view  of  improving 
roads  leading  to  it.  Generally,  there 
has  been  a  slowing  down  of  efforts  of 
the  small  gold  prospectors  in  Alaska 
and  the  commission  does  not  anticipate 
the  working  of  low-grade  ores  at  a 
profit  for  several  years. 


Government's  Silver  Purchases 

Purchases  of  silver  by  the  Bureau  of 
the  Mint  during  the  week  ended  April 
1  amounted  to  193,000  fine  ounces.  This 
brings  the  total  purchases  under  the 
Pittman  Act  to  101,485/508  fine  ounces. 
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London  Letter 

Colombian  Mining  and  Exploration  Co. 

Without   Reserves — Buena  Tierra 

Mine  a  Failure  Thus  Far 
By  W.  A.  DOMAN 

London,  March  21 — Shareholders  in 
the  Colombian  Mining  &  Explora- 
tion Co.,  upon  which  E.  C.  Heinemann, 
one  of  the  directors,  has  just  reported, 
have  received  something  of  a  shock. 
Who  is  responsible  for  the  high  hopes 
held  out  in  1920  concerning  the  Mar- 
mato  Hill  properties  is  not  clear,  but 
certain  it  is  that  documents  exist  stating 
that  the  company's  gold  fields  are  sev- 
eral miles  in  extent,  and  that,  at  that 
time,  well  over  500,000  tons  of  about 
10-dwt.  ore  had  been  developed.  In 
fact,  "the  workings  so  far  have  only 
been  scratched."  This  was  good  enough 
for  the  market,  and  brought  the  shares 
up  to  a  high  price — something  like  £3 
in  fact.  Now  it  appears  there  are  no 
ore  reserves.  Frank  B.  Powell,  general 
manager,  has  informed  Mr.  Heinemann 
that  the  main  oreshoots  opened  up  by 
previous  managers  have  had  the  cream 
of  the  ore  taken  from  them,  and  in  no 
instance  was  the  mine  blocked  out 
ready  for  stoping. 

It  may,  perhaps,  be  remembered  that 
some  stir  was  made  two  years  or  so 
ago  by  reports  of  a  deposit  of  ancha- 
dura  of  fully  300,000  tons,  valued  at  £1 
per  ton  net  profit.  Mr.  Heinemann 
makes  no  reference  to  this  anchadura. 
The  position,  in  fact,  at  Marmato,  for 
keeping  a  10,000-ton  plant  employed — • 
and  this  is  the  size  of  the  plant  under 
consideration — does  not  appear  to  be 
exceptionally  favorable.  Mr.  Heine- 
mann evidently  entertained  some  such 
view,  for  during  his  visit  to  the  property 
he  acquired  on  behalf  of  the  Colom- 
bian Mining  &  Exploration  Co.  the 
Echendia  mine  from  Norman  Jenks  and 
his  brother.  Some  capital  assays  are 
mentioned  in  connection  with  orebodies 
on  this  property,  and  if  the  veins  should 
continue  to  develop  in  the  same  manner, 
the  purchase  price  of  £125,000  may  be 
warranted.  Mr.  Heinemann  describes 
himself  as  only  a  layman,  and  it  is 
therefore  somewhat  unfortunate  that, 
in  reference  to  the  Echendia,  he  says: 
"The  potentialities  are  so  obvious  that 
I  will  not  insult  your  intelligence  by 
calling  attention  to  them."  The  Echen- 
dia ore,  he  says,  is  amenable  to  cyanide 
treatment,  and  it  is  anticipated  that  an 
extraction  of  from  80  to  90  per  cent  can 
be  made. 

It  is  seldom  that  the  chairman  of  a 
mining  company  has  to  confess  him- 
self in  the  wrong,  but  R.  T.  Bayliss,  of 
the  Exploration  Company,  did  so  at  the 
meeting  of  shareholders  last  week.  He 
admitted  that  he  was  responsible  for 
the  investment  of  the  company's  funds 
in  the  Buena  Tierra  mine,  and  up  to  the 
present  the  property  has  proved  to  be 
a  failure.  The  reason  of  the  failure 
is,  that  Mr.  Bayliss  was  over-sanguine 
with   regard    to    the   quantity,    not    the 


value,  of  the  ore  exposed  in  the  mine  at 
the  date  "f  his  visit.  At  the  ruling 
priie  for  lead,  the  mine  cannnot  he 
I  at  a  profit,  though  this  is  not 
the  sole  reason  for  its  closing  down. 
There  was  not  sufficient  ore  exposed, 
either  in  grade  or  quantity,  to  defray 
the  cost  of  extraction  and  treatment, 
Development  work  during  the  past  two 
years  has  been  disappointing.  Mr. 
Bayliss.  nevertheless,  is  not  altogether 
despondent,  and  thinks  that  when  costs 
are  lower  the  mine  will  experience  the 
same  change  of  fortune  that  others  in 
the  country  have  had. 

A  general  sigh  of  relief  went  up 
when  it  was  announced  that  the  revo- 
lution on  the  Rand  had  been  quelled. 
For  revolution  it  proved  to  be,  and 
not  merely  organized  protest  against 
the  proposed  reduction  of  white  miners' 
wages.  The  prospect  now  for  mining 
on  the  field  is  much  brighter  than  for 
many  years,  and  calculations  are  al- 
ready being  made  on  the  basis  of  re- 
duced expenses,  and  the  possibility  of 
raising  much  needed  capital  in  connec- 
tion with  various  companies. 

TASMANIA 

Electrolytic  Zinc  Co.  of  Australasia 

Increases  Output 

The  Electrolytic  Zinc  Co.,  at  Risdon, 
Tasmania,  during  the  four  weeks  ended 
Feb.  8  produced  1,400  tons  of  zinc,  as 
compared  with  1,238  tons  during  the 
preceding  four  weeks,  and  382  tons 
for  the  four  weeks  following  the  start 
of  operations.  The  product  for  the  four 
weeks  ended  Feb.  8  contained  222  tons 
of  lead  and  36,277  oz.  of  silver.  This 
is  sent  to  Port  Pirie  for  realization. 


Rail  Tonnage  in  Last  Quarter  of 
1921  Over  Half  From  Mines 

Products  of  mines  contributed  131,- 
224,680  tons  to  the  246,488,989  tons  of 
freight  handled  by  the  railroads  during 
the  last  quarter  of  1921.  The  freight 
furnished  by  mines  shows  the  falling 
off  of  more  than  62,000,000  tons,  as 
compared  with  the  fourth  quarter  of 
1920. 

The  principal  losses  in  tonnage  were 
in  bituminous  coal  and  in  iron  ore,  al- 
though each  mineral  commodity,  with 
the  exception  of  asphalt  and  salt,  con- 
tributed to  the  decrease.  The  detailed 
figures,  which  are  those  of  the  Inter- 
state Commerce  Commission,  are  as 
follows : 

Fourth  Fourth 
Quarter,  1920  Quarter.  1921 

Tons  Tons 

Anthracite  coal                         21.224,244  18.820,581 

Bituminous  coal                      110.522,086  77.443,806 

Coke 6.871,501  3,029.036 

Iron  ore                                      20,605,039  4.370,568 
Other     ores     and     con- 
centrates                                     3.843,791  904,801 
Base  bullion  and  matte.                 120,918  68,064 
Clay,    gravel,    sand    and 

stone 26.232,054  23,199.670 

Crude  petroleum 1,590,738  1.493,371 

Asphaltum.                                     309,590  416.640 

Salt 642,172  771,941 

Other  products  of  mines             1,451,284  706,202 

Totals 193,413.417     131,224.b80 


Melbourne  Letter 
Mount      I. veil      Restricts      Operations 

Further  —  Conditions      of      liritish 

Contract  lor  Zinc  Concentrates 

By  Peter  G.  Tait 

Melbourne,  March  6 — Further  restric- 
tions of  operations  are  announced  bv 
the  Mount  Lyell  M.  &  It.  Co.  (Tas- 
mania) as  a  result  of  the  failure  of  the 
arbitration  court  to  grant  them  relief  in 
rates  of  wages  and  labor  conditions. 
The  directors,  after  returning  from  a 
visit  to  the  mine,  recently  announced 
that  the  Mount  Lyell  mine  would  be 
shut  down,  experiments  having  proved 
that  concentrates  from  the  North  Lyell 
ores  can  be  smelted  without  the  addi- 
tion of  the  low-grade  pyritic  ore.  To 
make  up  the  required  tonnage  of  ore, 
the  concentrator  is  to  be  immediately 
extended  to  enable  it  to  treat  10,000 
to  12,000  tons  of  North  Lyell  ore  per 
month.  The  directors  state  that  despite 
all  the  economies  introduced  and  in- 
creased efficiency  obtaining  during  the 
last  twelve  months,  operations  on  the 
basis  now  outlined  cannot  he  maintained 
without  a  loss,  and  unless  the  courts 
grant  relief  or  the  price  of  copper  im- 
proves, the  situation  will  have  to  be  re- 
viewed in  six  months. 

As  to  other  Australian  copper  pro- 
ducers, Wallaroo  has  closed  down,  and 
Mount  Morgan  is  preparing  to  reopen, 
but  to  what  extent  is  not  apparent.  The 
Cloncurry  field  is  dead,  but  British  and 
French  capital  is  forthcoming  to  de- 
velop the  Elliott  group.  The  Chillagoe 
state  mines  and  smelters  in  Queensland 
are  controlled  by  an  optimistic  politi- 
cian who  has  been  holding  the  copper 
produced  during  the  last  six  or  twelve 
months  waiting  for  the  rise  in  price. 
Doubtless  if  he  holds  it  long  enough  a 
better  price  will  be  realized,  but  whether 
it  will  show  a  better  financial  return 
after  allowing  for  interest,  storage  and 
other  charges  remains  to  be  seen.  In 
any  event,  few  companies  can  allow 
their  money  to  be  tied  up  indefinitely. 
He  maintains  that  Chillagoe,  with  its 
small  output,  can  produce  copper  at  as 
low  rates  as  the  large  American  prop- 
eries.  He  talks  of  reducing  the  cost  of 
production,  but  wages  are  not  to  be 
touched.  The  only  item  he  can  point 
to  is  coke.  When  locally  produced  coke 
is  available  from  the  Mount  Mulligan 
property,  coke  will  cost  about  £3  per 
ton,  as  against  about  £5  at  present. 
Chillagoe  does  not  possess  natural  ad- 
vantages, the  mines  are  small,  and  their 
situation  entails  heavy  cost  for  trans- 
port on  incoming  supplies  and  out- 
going shipments  of  bullion. 

According  to  recent  press  cables  re- 
ceived in  Australia  there  has  been  some 
discussion  in  the  British  House  of  Com- 
mons regarding  the  contract  entered 
into  between  the  British  Board  of  Trade 
and  the  Zinc  Producers'  Association. 
In  that  discussion  it  was  stated  that 
the  Board  would  take  the  earliest  op- 
portunity of  terminating  the  contracts, 
but  although   several  members  desired 
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explicit  information  as  to  tho  rates  to 
be  paid  for  concentrates,  tho  govern- 
ment refused  to  divulge  the  informa- 
tion. 

It  may  therefore  be  of  interest  to  aet 
forth  the  conditions  attached  to  the  con- 
ia   published   in   Chemical  Etigi- 
</  &  Mining  Review: 

"The  contract  was  for  the  period  of 
the  war  and  ten  years  after,  including 
the  stocks  on  hand  at  the  end  of  1917, 
which  were  purchased  at  the  flat  price 
•>er  ton  on  the  stacks  at  Broken 
Hill.  The  scale  of  future  output  was 
made  over  three  periods:  First,  during 
the  war  and  one  year  after;  second, 
four  years  after  that;  third,  five  years 
after  that. 

"1.  During  the  war  and  one  year 
after:  250,000  tons  annually  at  the 
following  prices:  100,000  tons  at  90s. 
per  ton,  f.o.b.  Port  Pirie;  100,000  tons 
at  80s.  per  ton,  f.o.b.  Port  Pirie,  and 
half  of  any  profit  on  resale;  50,000  tons 
per  ton,  f.o.b.  Port  Pirie. 

"2.  Four  vears  after  that:  300,000 
tons  annuallv  at  90s.  per  ton,  Port  Pirie, 
and  half  the  profit  on  resale,  less  100,000 
tons  to  be  allotted  to  British  smelters. 

Five  years  after  that  as  No.  2 
period. 

"The  assay  basis  for  the  whole  period 
is:  Zinc  47*  per  cent,  lead  7  per  cent, 
silver  10  oz.  per  ton;  any  variation 
at  the  rate  of  4s.  per  unit  zinc,  Is.  3d.  per 
unit  lead,  and  Is.  3d.  per  oz.  silver.  No 
payment  for  silver  if  under  5  oz.  per 
ton.  Excess  freight  over  60s.  to  be 
halved,  but  the  price  to  be  not  less  than 
80s.  per  ton  in  any  case." 

The  journal  above  mentioned,  in  com- 
menting on  the  position,  states: 

a  rough  estimate  of  the  value 
at  these  prices,  it  may  be  mentioned 
that  on  the  basis  of  pre-war  freights 
and  smelting  rates  spelter  would  have 
to  be  about  £28  per  ton  to  warrant  the 
price  being  given.  With  freights  about 
10s.  per  ton  higher  than  pre-war  and 
smelting  rates  on  a  higher  basis,  and 
spelter  ranging  about  £25  per  ton,  it 
can  be  seen  that  the  contract  cannot 
be  a  favorable  one  to  the  British  gov- 
ernment, and  also  that  there  is  no  like- 
lihood of  any  surplus  being  divided  with 
the  producing  companies." 

Granby  Consolidated  Building 
New  Reservoir 

I'rince  Rupert — Exceedingly  cold 
weather  during  February  and  the  early 
part  of  March  has  greatly  reduced  the 
output  of  a  number  of  chemical  and 
metallurgical  plants  in  the  northern 
part  of  British  Columbia,  by  holding 
the  snow  in  the  mountains  and  freezing 
the  streams  and  creeks.  Thus  those 
plants  that  were  dependent  on  water 
power  either  had  to  close  entirely  or 
considerably  curtail  their  output.  The 
Granby  Consolidated  Mining,  Smelting 
&  Power  Co.,  for  example,  had  to  shut 
down  three  of  its  four  large  blast-fur- 
naces. Milder  weather  recently  has  re- 
leased the  water,  and  the  plants  are 
resuming  operations.  The  Granby  com- 
pany, to  avoid  the  possibility  of  the  re- 
currence of  such  a  delay,  has  begun 
the  construction  of  a  25,000  acre-foot 
reservoir,  one  and  a  half  miles  higher 
up  Falls  Creek  than  its  present  reser- 
voir. The  company  is  constructing  a 
temporary  railway  to  haul  material  for 
the  construction  of  the  dam. 


(    WAD  A 

British  Columbia 
Premier      Declares      Half     Million     Divi- 
dend   for    First    Quarter — Portland 

Canal  District  Showing  Activity 
Sandon — Edward  T.  Davey,  of  Ta- 
coma.  Wash.,  president  of  the  West 
Hunter  Mining  Co.,  examined  the 
American  Boy  property,  on  Reco  Moun- 
tain, last  month.  This  mine  shipped 
considerable  crude  ore  in  the  early 
days  of  the  Slocan.  The  property  is 
Owned  by  the  American  Boy  Mining 
Co.,  but  has  been  inactive  for  about 
fifteen  years.  It  is  believed  that  the 
West  Hunter  Co.  has  an  option  on  the 
group,  as  Mr.  Davey  made  an  announce- 
ment to  the  effect  that  operations  are 
to  be  resumed  this  spring,  with  W.  J. 
Smith,  superintendent  of  the  Tamarack 
&  Custer,  in  charge. 

Nelson — The  raise  being  put  up  from 
No.  3  to  No.  2  levels  of  the  California 
mine,  near  here,  is  nearing  completion, 
with  190  ft.  finished  by  the  end  of 
March  and  15  ft.  unfinished  at  that 
time.  This  work  will  connect  all  levels 
of  the  mine,  which  will  then  be  in 
condition  for  steady  production.  Mill- 
ing operations  will  be  started  early  in 
May,  it  is  believed. 

Grand  Forks — Six  mineral  claims, 
formerly  held  in  the  name  of  Herbert 
W.  Young,  of  this  city,  managing 
director  of  the  Maple  Leaf  Mines,  Ltd., 
have  been  handed  over  to  that  com- 
pany, following  the  starting  of  litiga- 
tion over  the  property. 

Trail — Ore  shipments  received  at  the 
Consolidated  smelter  from  March  15  to 
21  totaled  11,062  tons,  all  from  the 
company's  mines. 

Alice  Arm — The  Portland  Canal  min- 
ing district  is  beginning  to  stir,  al- 
though the  open  season  must  be 
considered  some  distance  away.  A  new 
bridge  is  being  thrown  across  Bear 
River  by  the  provincial  government. 
This  will  make  easy  of  access  the 
Marmot  and  Bitter  Creek  section,  where 
there  will  be  much  prospecting  this 
summer.  The  Premier  Gold  Mining 
Co.  has  been  at  work  all  winter,  and 
with  the  opening  of  its  new  aerial 
tramway  has  begun  making  regular 
shipments.  The  country  adjacent  to  this 
company's  property  has  been  widely 
staked,  and  substantial  investments 
will  be  made  in  the  prospecting  and 
exploring  of  this  area. 

It  is  interesting  to  note  that  the 
Premier  Mining  Co.  on  March  30  de- 
clared a  dividend  of  $500,000  for  the 
quarter  ended  March  31,  on  its  capital- 
ization of  5,000,000  shares  of  a  par 
value  of  $1  each.  Following  as  this 
does  the  payment  of  a  dividend  of 
$400,000  for  the  quarter  ended  Dec.  31 
last,  the  Premier  appears  to  be  realizing 
rapidly  the  anticipations  of  the  most 
sanguine. 

The  Independent  group  on  Goose 
Creek  is  being  extensively  developed 
by  the  Fitzgerald  Brothers.  Supplies 
have  been  taken  in  over  the  snow,  and 
work  will  continue  all  summer.  There 
are  reported  to  be  three  large  parallel 


mineralized  zones  on  the  property.  On 
Bitter  Creek  the  L.  L.  &  H.  group  is 
said  to  be  showing  (rood  results.  A 
large  tonnage  of  milling  ore  has  been 
proven. 

The  Drum  Lummon  mine,  at  Hart- 
ley Bay,  in  northern  British  Columbia, 
i:,  likely  to  be  developed,  it  having  been 
announced  that  $275,000  has  been  se- 
cured in  New  York  for  that  purpose. 
The  building  of  a  new  camp,  a  dock, 
and  a  railroad  and  the  installation  of  a 
new  compressor  plant  are  planned. 
There  are  three  large  veins,  and  it  is 
intended  to  open  them  up  at  depth. 
Some  high-grade  copper-gold  ore  has 
been  taken  out  so  far. 

Ontario 

"Blue-Sky"    Legislation    Dropped — Re- 
moval of  Discovery  Clause  From 
Mining  Act  Sought —  Boom 
in   Gold  Stocks 

Cobalt — It  is  understood  that  the  On- 
tario government  has  decided  not  to 
proceed  with  the  "blue-sky"  legislation 
as  drafted  by  A.  H.  O'Brien,  after  a 
long  investigation.  The  policy  that 
will  in  all  probability  be  followed  is  an 
amendment  to  the  Ontario  Companies' 
Act  which  will  necessitate  promoters 
giving  more  definite  information  of 
their  organizations  than  is  now  de- 
manded. Machinery  will  be  provided  to 
check  up  the  information  and  pro- 
visions made  for  speedy  prosecutions 
for  illegal  actions. 

The  Minister  of  Mines  is  sponsoring 
a  bill  in  the  Ontario  Legislature  to 
amend  the  Mining  Act,  the  proposed 
measure  embodying  some  radical 
changes.  If  the  amendments  are  made 
law  it  will  not  be  necessary  to  make 
a  discovery  of  "valuable  mineral  in 
place"  to  secure  the  rights  to  a  mining 
claim.  As  now  constituted,  the  act 
requires  that  the  prospector  make  a 
sworn  affidavit  that  he  has  discovered 
valuable  mineral,  and  although  under 
the  present  act  most  prospectors  com- 
mit a  mild  form  of  perjury,  it  is  felt 
that  this  clause  has  something  to  com- 
mend it.  Many  persons  interested  in 
mining  feel  that  altogether  too  many 
changes  are  being  made  in  the  Mining 
Act,  and,  as  a  matter  of  fact,  few 
engineers  are  now  able  to  recognize 
it.  It  is  also  felt  that  the  mineral 
rights  which  constitute  one  of  the 
region's  greatest  natural  resources  are 
rapidly  being  taken  up,  and  that  in  a 
few  years  it  will  be  necessary  to  take 
back  parts  of  these  areas  upon  which 
no  attempt  has  been  made  to  pros- 
pect or  develop.  If  the  discovery  clause 
is  removed  one  of  the  easiest  methods 
by  which  undeveloped  and  unprospected 
claims  could  be  made  to  revert  to  the 
Crown  will  be  eliminated.  The  pro- 
posed bill  also  makes  a  large  number 
of  other  changes  in  the  act,  but  the 
elimination  of  the  discovery  clause  is 
the   most   important. 

Provision  is  made  in  the  bill  for  the 
operation  of  the  Temiskaming  Testing 
Laboratories  by  the  Department  of 
Mines  and  the  purchase  of  small  ship- 
ments of  ore  from  prospectors.     Extra 
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powers  are  conveyed  to  the  Mining 
Commissioner,  the  most  important  giv- 
ing him  the  right,  formerly  held  by 
the  Minister,  to  transfer  to  active  part- 
ners the  rights  of  those  who  do  not  per- 
form work  or  p:>y  lease  rentals  or  who 
have  allowed  their  mining  licenses  to 
expire. 

Northern  Ontario  is  experiencing, 
what  it  has  not  enjoyed  for  many  years, 
a  real  boom  in  the  gold  stocks.  Prac- 
tically every  stork  in  the  list  has  had 
a  big  advance,  and  in  some  instances 
this  has  amounted  to  as  much  as  400 
per  cent.  Though  brokers,  and  par- 
ticularly mining  brokers,  have  been 
looking  forward  to  this  for  some  time, 
when  it  did  come  it  took  them  rather 
by  surprise,  as  they  did  not  expect  a 
real  bull  market  in  mining  stocks  un- 
til next  fall.  In  a  great  many  prop- 
erties mine  developments  and  general 
conditions  justified  enhanced  prices  for 
the  shares,  but  with  a  number  of  them 
the  bull  movement  has  been  much  over- 
done. The  public,  however,  is  taking 
an  active  interest  in  the  gold  stocks, 
and,  as  is  usual  in  a  rising  market, 
have  lost  all  sense  of  values. 

Ex-Speaker  Rhodes  of  the  Dominion 
government,  now  president  of  the 
British  American  Nickel  Corporation, 
has  closed  a  satisfactory  contract  with 
the  British  Metals  Corporation  as  ex- 
clusive agent  for  the  company  in 
Britain  and  Europe.  The  various  nickel 
companies  are  exceedingly  active  in 
trying  to  find  new  markets  for  their 
products  and  in  developing  new  metals 
for  its  use.  Monel  metal,  which  is 
produced  by  the  International  Nickel 
Co.,  is  now  being  used  in  a  large  num- 
ber of  industries,  and  recent  develop- 
ments indicate  that  a  considerable 
quantity  may  be  used  in  the  pulp  and 
paper  mills,  where  its  non-corrosive 
qualities  make  it  extremely  valuable. 
It  is  also  extensively  used  in  the  coal- 
washing  plants,  where  the  water  con- 
tains a  large  amount  of  acid.  The 
Mond  Nickel  Co.  has  purchased  a  small 
rolling  mill  in  Pennsylvania  with  which 
to  roll  sheets  and  bars.  A  great  deal 
of  attention  is  also  being  paid  to  the 
development  of  new  alloys,  and  it  is 
understood  that  satisfactory  results 
have  been  obtained  by  the  addition  of 
about  25  per  cent  of  aluminum  to  monel 
metal.  The  disarmament  proposals 
will  cut  off  a  large  part  of  the  market 
which  nickel  companies  have  previ- 
ously supplied,  and  to  survive  it  is 
essential  for  the  companies  to  find  new 
uses  for  their  product. 

Negotiations  are  practically  con- 
cluded between  the  Dominion  Reduc- 
tion and  the  Peterson  Lake  for  the  re- 
treatment  of  the  large  tonnage  of  old 
tailings. 

During  February  Nipissing  produced 
ore  of  an  estimated  net  value  of  $161,- 
000  and  shipped  bullion  from  Nipissing 
and  customs  ores  of  an  estimated  net 
value  of  $131,695.  The  low-grade  mill 
treated  7,081  tons  and  the  high-grade 
plant  170  tons.  The  refinery  shipped 
200,745  fine  ounces  of  bullion  during 
the  month. 


ARIZON  \ 
Magma's     Smelter    To    Be    at     Mine  — 

Greenwa]   Announces  Plan  lor  Power 
Dam  at  Peach  Springs — Verde 

Central   <>n    Three   Shifts 

By  James  H.  McClintocb 

Phoenix  From  Superior  ha 
word  that  the  Magma  Copper  Co.'s  new 
smelter  is  to  be  built  at  the  mine,  and 
not  at  old  Pinal  or  Magma  station.  Gen- 
eral Manager  Browning  returned  from 
New  York  with  full  approval  of  his 
plans,  which  are  now  awaiting  only  the 
funds  already  provided  for  by  the  direc- 
torate. Though  Magma  is  showing 
better  with  depth,  it  is  believed  that  it 
has  a  good  future  also  in  the  Lake 
Superior  and  Arizona  ground  acquired 
several  years  ago  on  both  sides  of  the 
Queen  Creek  gorge,  just  above  the  Su- 
perior townsite. 

Jerome — Verde  Central  is  operating 
three  shifts,  drifting  on  the  650  level 
and  sinking  the  shaft,  which  is  now 
more  than  75  ft.  below  that  level.  Opera- 
tion is  somewhat  handicapped  by  lim- 
ited  hoisting  ability. 

Two  steam-shovel  shifts  are  working 
at  the  United  Verde  and  are  contribu- 
ting to  a  degree  to  the  stockpiles  at  the 
Hopewell  tunnel.  The  Kansas  City 
Structural  Steel  Co.  has  been  awarded 
a  contract  for  the  steel  of  the  new- 
United  Verde  crushing  plant. 

Bisbee — General  John  C.  Greenway, 
manager  of  the  Calumet  &  Arizona, 
states  that  application  has  been  made 
for  authority  to  build  a  power  dam 
north  of  Peach  Springs,  across  the 
Colorado  River  channel,  and  that  fav- 
orable response  is  expected  soon.  The 
plan  is  backed  by  a  number  of  Arizona 
mining  interests.  In  no  way,  it  is 
claimed,  does  it  conflict  with  the  Gov- 
ernment's Boulder  Canyon  project  or 
with  the  Edison  plans  at  the  head  of 
the  Grand  Canyon,  near  Lee's  Ferry. 
General  Greenway  says  also  that  the 
proposed  railroad  from  Ajo  to  the  Gulf 
of  California  can  be  constructed,  ac- 
cording to  a  recent  estimate,  for  $3,000,- 
000,  considered  low  in  view  of  the  result- 
ant lowering  of  freight  expense. 


Tombstone — Owing  to  the  burning  of 
a  bridge  on  the  Tombstone  branch  of 
the  El  Paso  &  Southwestern,  most  of 
the  mines  of  the  district  are  without 
fuel  and  have  been  forced  to  close 
temporarily. 

Chloride — The  Brunswick  has  com- 
pleted unwatering  of  shaft  and  main 
level.  One  shift  of  machine  men  is 
driving  this  drift  to  the  south,  where 
it  is  hoped  to  strike  the  oreshoot. 

Tuckahoe  has  resumed  shipping  high- 
grade  silver  ore  to  the  Midvale  smelter. 
Contract  has  been  let  for  500  ft.  of 
drifting  into  new  ground  on  the  north. 

Dardanelles  new  electric  equipment  is 
arriving  at  the  mine.  A  400-ft.  com- 
pressor and  50  hp.  hoist  are  the  main 
items.  Power  line,  road,  and  building 
construction  for  the  new  shaft  is  pro- 
gressing. It  is  planned  to  sink  400  ft., 
connecting  with  the  present  workings 
at  the  200  level.  A  new  level  will  be 
driven  under  the  ore  at  the  400  level. 


m:w    MEXICO 

Colorado    Fuel    A.     Iron     <  o.     In     I  .,  k . 

Siher  Citj    Manganese  Ores 

\/lec  To   Enlarge   Mill 
BY  .Iamks    I'.    PORTEUS 

Silver   City—  The   Colorado    I 
I  inn  ( !o.  has  contracted  for  mai 

l>e  shipped  to  its  Pueblo,  Col., 
plant.  These  ores  will  come  from  the 
Boston  Hill  and  Chloride  Flal  propel 
ties  in  the  Silver  City  district  E.  A. 
Perrault  is  making 
start  work  at  once,  having  taken  a  lease 
on  Boston  Hill  ground.  I..  I'.  Goodier, 
of  Denver,  has  taken  leases  from  the 
C.  Armory  Stevens  estate  on  Chloride 
Flat  and  on  ground  on  Boston  Hill 
also.  It  is  expected  the  total  daily- 
shipments  will  be  200  tons. 

Steins — McGee  Brothers  will  change 
their  original  plans  and  install  steam- 
power  equipment  in  place  of  internal- 
combustion  engines  recently  tried  out 
on  their  zinc  property  at  Steins.  They 
are  in  the  market  for  a  170-hp.  water- 
tube  boiler,  a  150-hp.  engine  and  a 
complete  condensing  plant. 

Baldy— The  Aztec  Gold  Mining  Co. 
intends  to  enlarge  its  mill  and  is  in  the 
market  for  milling  equipment.  Its 
post-office  address  is  Ute  Park,  N.  M. 

UTAH 

Victoria's   Most   Productive  Orel>od> 

Opened  at  Greater  Depth 

Eureka  —  Ore  shipments  from  the 
Tintic  district  for  the  week  ended 
March  24  amounted  to  154  cars,  com- 
pared to  144  cars  the  week  preceding. 
Shippers  were:  Tintic  Standard  43  cars; 
Chief  Consolidated,  38;  Iron  Blossom. 
19;  Victoria,  17;  Eagle  &  Blue  Bell, 
13;  Colorado,  11;  Swansea,  5;  Gemini, 
3;  Centennial-Eureka,  3;  Bullion  Beck, 
1;  Eureka  Mines,  1. 

At  the  Victoria,  the  orebody  from 
w-hich  has  come  the  largest  production 
of  the  mine  in  the  last  year's  output 
has  been  opened  at  greater  depth  on 
the  1,875  level.  In  January,  1921,  the 
mine  shipped  1,633  tons,  and  this  was 
about  the  production  until  the  middle 
of  the  year,  when  the  output  was  cut 
on  account  of  smelting  conditions.  In 
July,  owing  to  the  finding  of  a  new 
orebody,  production  was  increased  so 
that  an  average  output  of  around  3,500 
tons  per  month  was  maintained  for  the 
rest  of  the  year.  Production  for  1921 
amounted  to  27,671  tons,  an  increase 
of  15,076  tons  over  1920.  Net  smelter 
returns  for  1921   were  $308,620. 

At  the  Grand  Central  the  tramway 
is  undergoing  repairs,  which  operation 
is  necessitating  the  storage  of  ore  in 
the  mine.  Upward  of  forty  railroad 
cars  are  awaiting  shipment  by  lessees. 


Smith-Hovland  Suit  Up  Soon 
for  Final  Argument 

The  noted  Smith-Hovland  suit,  that 
took  nearly  a  year  of  hearing  in  a 
special  master's  court  in  Tucson,  Ariz., 
and  which  involves  more  than  $1,000,- 
000  in  the  settlement  of  an  established 
partnership  that  had  been  denied,  is  to 
be  submitted  soon  in  the  Federal  Court 
at  Tucson  for  final  argument. 
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MLON  I  \\  \ 
Butte  a.  Superior's  Copper  Ore  on  2,600 

level   leaner      llarnes   Knii;    K\|)lains 
Decrease  in  February   Bullion  Output 

By  A.  B.  Keith 

Butte — The    copper    ore    shoving    in 

the  two  faces  of  the  drift  on  the  2,600 
level  of  the  Black  Rock  mine  of  the 
Butte  A  Superior  Hilling  Co.  recently 
has  been  considerably  leaner  as  com- 
pared with  the  grade  of  the  ore  cut 
when  the  crosscut  tirst  picked  up  the 
vein  at  this  depth.  But  so  little  drift- 
ing has  been  done  at  this  point  on 
the  copper  vein  that  any  definite  con- 
clusion as  to  what  might  be  shown  on 
the  2.600  level  cannot  be  attempted. 
38  the  face  have  been  run- 
ning around  1  per  cent  copper,  as 
against  5i  and  up  to  7  per  cent  in  that 
section  of  the  vein  where  it  was  en- 
tered by  the  crosscut.  The  drift  on  th. 
vein  on  the  2,600  level,  according  to 
reports  from  the  mine,  has  been  driven 
only  about  50  ft.  Raising  is  in  progress 
from  the  2,200  level,  with  the  top 
above  the  2,100,  where  it  is  in  copper 
ore  running  up  to  7  per  cent. 

Butte  &  Superior  is  operating  now 
at  approximately  90  per  cent  of  normal, 
which  is  considered  to  be  1,000  tons 
of  ore  mined  and  milled.  This  output, 
it  is  estimated,  will  afford  the  Ana- 
conda sufficient  concentrates  to  yield 
about  7,000,000  lb.  of  zinc  monthly. 

The  Barnes-King  Development  Com- 
pany reports  bullion  production  for 
February  at  $14,432.51.  The  lower 
output  as  compared  with  previous 
months  is  explained  in  an  official  state- 
ment as  follows:  "In  the  mill  a  con- 
centrating table  was  started  working 
between  the  Chilian  mills  and  tube 
mills,  and  about  400  lb.  of  concentrates 
per  day,  carrying  high  gold  values, 
with  some  lead  and  copper,  are  being 
taken  out  of  the  circuit.  These  will  be 
leached  and  finally  shipped  to  the 
smelter,  but  the  bullion  record  will  be 
out  of  proportion  until  this  is  under 
way." 

WASHINGTON 

Minorca-Homestake  Financing   Ar- 
ranged— Bead    Lake    Company- 
Preparing  to  Start  Mill 

Bossburg — Arrangements  are  being 
completed  for  financing  on  an  adequate 
scale  the  Minorca-Homestake  Mining 
Co.,  representing  a  consolidation  of 
several  groups  of  claims  north  of  this 
point  and  which  will  enable  the  com- 
pany to  equip  and  adequately  develop 
the  ground.  Some  silver-copper-gold 
ore  has  been  opened  up,  and  awaits 
further  development  operation. 

Newport— The  Bead  Lake  Gold- 
Copper  Mining  Co.,  with  holdings  on  the 
east  side  of  Pend  Oreille  River,  is  se- 
curing connection  with  the  transmis- 
sion line  of  the  Intermountain  States 
Power  Co.  on  the  opposite  side  of  the 
river,  and  as  soon  as  that  is  finished, 
operation  of  the  100  ton  mill,  completed 
last  year  on  the  Conquest  group 
ground,  can  be  started. 


IDAHO 

Coeui  d'Alenes  District 

Bunker    Hill   &    Sullivan    Orebody    Cut 

One  Mile  From  Apex — An  Example 

of  High  Freight 

By  Alfred  J.  Dunn 
\\  allace — At  a  vertical  depth  of  3,500 
ft  beneath  the  surface  and  fully  a 
mile  from  the  apex  following  the  dip 
of  the  vein,  the  Bunker  Hill  &  Sullivan 
orebody  has  been  found  without  change 
in  size  or  mineral  content.  It  has  just 
been  intersected  by  a  crosscut  from  the 
shaft,  a  distance  of  about  800  ft.,  on 
thi'  new  No.  16  level,  which  is  1,400 
ft.  below  the  Kellogg  or  main  working 
tunnel.  The  oreshoot,  where  cut,  is 
only  about  10  ft.  thick,  though  it  is 
expected  to  show  up  much  wider  when 
explored  by  drifts,  conforming  to  con- 
ditions above.  In  the  levels  above  the 
oreshoot  has  been  from  1,200  to  1,400 
ft.  long  and  in  places  80  ft.  thick,  all 
of  high-grade  milling  ore. 

One  of  the  large  operating  mining 
companies  in  the  Coeur  d'Alene  district 
recently  received  a  carload  of  black- 
smith coal  from  the  mines  at  Eccles, 
W.  Va.  The  shipment  was  301  tons, 
and  its  cost  was  $2.75  per  ton  at  the 
mine,  making  the  value  of  the  consign- 
ment $84.43.  The  freight  rate  from 
Eccles  to  Wallace,  Idaho,  was  $17.88 
per  ton,  making  the  freight  charge 
against  the  coal  $548.92,  or  more  than 
six  times  the  value  placed  on  the  ship- 
ment. 

The  Hercules  and  Tamarack,  com- 
monly referred  to  as  the  Day  mines, 
show  no  signs  of  activity.  Every- 
thing indicated  that  the  Tamarack  was 
preparing  to  start  between  the  first 
and  middle  of  March  when  the  death 
of  Eugene  R.  Day  occurred  in  Feb- 
ruary. His  will  gave  everything  he 
possessed  to  his  two  brothers  and  two 
sisters,  and  made  no  reference  what- 
ever to  his  widow.  Mrs.  Day  has  an- 
nounced her  legal  right  to  all  the  com- 
munity property  under  the  Idaho  law. 
The  value  of  the  community  property 
is  placed  anywhere  from  a  million 
dollars  up,  and  Mrs.  Day  says  that, 
though  she  is  entitled  to  all  of  it,  she 
is  willing  to  take  half  in  full  settlement 
rather  than  fight  it  out  in  the  courts. 
Harry  and  Jerome  Day  are  executors 
of  the  estate,  and  it  is  not  regarded 
likely  that  they  will  agree  to  such  a 
settlement,  and  the  case  will  therefore 
probably  go  to  the  courts.  The  popular 
impression  is  that  the  mines  will  re- 
main idle. 

CALIFORNIA 
Mountain  Copper  Co.  Shipping  600  Tons 
of  Pyrites  Daily. 
San  Francisco  Correspondence 
San  Francisco — The  California    State 
Mining   Bureau    is    gathering    informa- 
tion   on    placer     mining     in     California 
with  the  object  of  stimulating  interest 
in    this   kind    of    mining.       Apparently 
there  are  many  neglected  opportunities 
for  gold  production  in  placer,  drift,  and 
hydraulic    mining    ground.       Carefully 


compiled  and  accurate  .information  on 
this  subject  will  be  welcomed  by  mining 
men  of  the  Coast,  it  is  thought. 

In  northern  California,  the  Mountain 
Copper  Co.  is  shipping  600  tons  per  day 
of  pyrites  to  chemical  works  in  the  Bay 
region. 

A.  Jacquemart,  of  San  Francisco,  is 
making  preparations  to  work  the  Gallea 
gravel  mine  near  Sawyer's  Bar;  a  ditch 
is  to  be  constructed  from  the  Little 
North  Fork. 

The  American  &  Italian  Mining  Co.  is 
hydraulicking  at  the  Paulsen  ranch, 
near  Lewiston. 

The  Valdor  dredge  is  being  dis- 
mantled preparatory  to  being  moved  to 
new  dredging  ground. 

On  the  Mother  Lode,  articles  of  incor- 
poration of  the  Gold  Cross  mine  have 
been  filed.  The  new  company  will  oper- 
ate the  Omega  mine  near  Jamestown. 

Elsewhere,  the  Slate  Range  Consoli- 
dated Mining  Co.  is  milling  forty-five 
tons  of  ore  per  day.  The  property  is  in 
Inyo  County,  eight  miles  northeast  of 
Trona.  At  Randsburg,  the  Pittman 
group  of  claims  in  the  northern  part 
of  the  Rand  mining  district  was  re- 
norted  sold  by  H.  G.  Nosser  to  Bakers- 
field  mining  men. 

NEVADA 

Simon  Silver-Lead  Again  at  Caoacity — 

Tonopah   Has   First   Bullion   Theft— 

Eureka  Nevada  Railroad  Neglected 

From    Our   Special   Correspondent 

Mina — The  Simon  Silver-Lead  Mines 
Co.'s  mine  and  mill  are  again  operat- 
ing practically  at  capacity.  Wages  were 
cut  at  this  property  on  March  1  and  a 
period  of  reduced  production  resulted 
until  the  necessary  crews  were  obtained. 
On  account  of  bad  roads,  due  to  exces- 
sive snow  and  rain,  it  is  temporarily 
difficult  to  transport  concentrates  to 
the  railroad.  The  company  is  now  nego- 
tiating for  the  use  of  the  roasting  plant 
of  the  Goldfield  Consolidated,  at  Gold- 
field,  to  roast  the  zinc  concentrates 
before  shipment  to  the  plant  at  Harbor 
City,  Cal. 

The  West  End  Consolidated's  opera- 
tions at  the  Mabel  mine,  adjoining  the 
old  Garfield  mine  on  the  west,  are  said 
to  be  promising.  Values  are  in  silver 
and  gold. 

Tonopah  —  Recent  bullion  shipments 
from  this  district  are  as  follows:  Tono- 
pah Belmont,  $108,352;  West  End, 
$56,000;  Tonopah  Mining  Co.,  $60,000; 
Tonopah  Extension,  $66,000,  and  Mac- 
Namara,  $10,000.  These  shipments  rep- 
resent the  clean-up  of  operations  for 
the  first  fifteen  days  of  March. 

A  65-lb.  bar  of  bullion,  valued  at 
approximately  $1,200,  was  stolen  from 
the  express  company's  truck  at  the 
depot  on  March  24.  This  is  the  first 
bullion  theft  on  record  in  Tonopah,  and 
about  $150,000,000  has  been  shipped. 

Divide — The  New  Tonopah  Dividend 
Mining  Co.  reports  that  a  drift  on  the 
200  level  has  shown  commercial  values 
for  over  200  ft.  Preparations  are  being 
made  for  building  an  ore  bin  and  to 
begin  shipments  to  Tonopah  mills. 


April  s.   L922 


Engineering  and  Minimi  Journal  /'»• 


The  Tonopah   Divide's 
duction  was  1,598  tons,  and  nel  recoverj 
$41,686.        February      produtftio 
1,476    tons,   and    net    i 
Shipments  continue  at  the  rate  of  fifty 
tons  per  day.     Regular  developmenl   is 
being  accomplished,  with   no   new   dis 
-   reported.     The  south  crosscut 
on  the  266  level  lias  not  yet  picked  up 
the    Gold    vein.      This    Gold    vein     was 
worked  years  before  the  Divide  silver 
vein    was   discovered,   but   only   shallow 
surface  work  was  done. 

Eureka  —  The  Eureka  Nevada  rail- 
road, owing  to  the  fact  that  the  track 
has  been  washed  out  in  several  places, 
has  been  inoperative  since  March  17. 
The  railroad  company  has  shown  no 
active  inclination  to  repair  the  damage 
and  resume  service,  and  the  Public 
Service  Commission  is  interesting  itself 
in  conditions. 

Operations  in  I'ioche  District 
By  E.  C.  D.  Marriage 

Pioche — Shipments  from  the  Pioche 
district  for  the  week  ended  March  31 
indicate  that  conditions  are  approach- 
ing normal.  Tonnage  shipped  was: 
Black  Metals,  360  tons;  Bristol  Silver, 
250;  Prince  Consolidated,  50;  Mascot, 
45;  Combined  Metals,  45;  Alps,  10; 
total,  760  tons  (compared  with  682  tons 
the  week  before). 

Work  has  been  started  at  the  Silver 
Dale  mine,  at  Silverhorn,  the  scene  of 
a  spectacular  boom  just  a  year  ago. 
Operations  are  in  charge  of  R.  K. 
Brown,  of  Tonopah. 

The  new  shaft  at  the  Bristol  Silver 
Mines  is  almost  completed,  and  ship- 
ments will  now  be  increased  from  the 
present  average  of  forty  tons  daily  to 
seventy-five  tons  daily. 

Ely — Satisfactory  progress  is  being 
made  with  the  development  at  the 
Ruth  mine  of  the  Nevada  Consolidated 
Copper  Co.,  now  employing  about  eighty 
men  underground.  Reduced  freight 
rates  on  coal  were  granted  the  Ely 
district  this  week.  Road  conditions  are 
improving  and  shipments  of  ore  will 
soon  be  resumed  from  the  outside  dis- 
tricts of  Ward,  Cherry  Creek,  and 
Hamilton,  old  producing  districts  of  the 
White  Pine  boom  period. 


Mesabi  Iron  Co.'s  Plant  Ready 
To  Start 

Babbitt,  Minn. — The  units  of  the 
Mesabi  Iron  Co.'s  concentractor  are 
practically  complete  and  are  being 
tested  as  a  whole.  It  is  anticipated 
that  the  plant  will  be  ready  to  make 
sinter  by  the  middle  of  April. 

Moving  of  Hibbing,  Minn.,  Costs 
Over  Million  to  Date 
Hibbing — The  cost  to  date  to  the 
Oliver  Iron  Mining  Co.  of  moving  of 
the  village  of  Hibbing  is  $1,152,458. 
This  sum  covers  the  acquiring  of  sur- 
face rights,  moving  of  the  buildings 
from  the  old  site,  and  improvements 
in  the  new  town  site.  This  expenditure 
will  permit  the  mining  of  a  large  de- 
posit of  iron  ore  beneath  the  old  site. 


Ml.  W 

I  lie  Copper  Countrj 
«  .  .v   II.  Producing  on  I. unite:!  Scale 
Air    Blasts   in   Quincy    Mine     New 

Arcadian    I. ode    Identified    as 

Isle  Royale  \  ein 
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Houghton        C al  u  m  i 
Ahmeek,  and  [sle  R  \  tie   wh  <  h  i 
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Roi  K  iake:i  out  during  course 
of  shaft  repairs  in  the  C0ngl< 
department  of  Calumet  &  Hecla  is  be- 
ing  shipped  to  the  mill.  It  has  not  yet 
been  determined  at  what  rate  produc- 
tion will  be  maintained  from  the  con- 
glomerate shafts,  as  this  will  depend 
on  the  size  and  efficiency  of  the  force 
that  can  be  built  up,  but  it  is  probable 
that  regular  rock  shipments  will  be 
brought  up  to  3,000  or  3,500  tons  daily, 
equivalent  to  approximately  2.800,000 
to  3,300,000  lb.  of  refined  copper 
monthly.  Ahmeek,  it  is  expected,  will 
produce  at  the  start  at  the  rate  of 
1,125,000  lb.  per  month  and  Isle  Royale 
from  500,000  to  600  000  lb. 

Thus  far  there  has  been  no  scarcity 
of  labor,  and  no  difficulty  is  expected 
in  building  up  forces  to  the  required 
number.  Care  is  being  exercised  in 
the  selection  of  men. 

The  Mineral  Range  railroad  has 
opened  its  main  line  between  Calumet 
and  the  Ahmeek  mill  preparatory  to 
resumption  of  rock  train  service.  Coal 
has  been  shipped.  There  has  been  no 
traffic  over  this  line  since  mining 
operations  were  suspended  a  year  ago. 

An  epidemic  of  grippe  has  affected 
employees  of  the  mines  as  well  as  resi- 
dents generally  in  the  district,  and  at 
the  Copper  Range  property  the  number 
incapacitated  has  affected  production 
somewhat,  there  having  been  a  falling 
off  of  rock  shipments  recently. 

Several  air  blasts  have  occurred  of 
late  in  old  workings  of  the  Quincy 
mine,  no  damage  resulting  to  any  of  the 
present  workings.  These  blasts  are 
severely  felt  in  Houghton  and  Hancock. 
Air  blasts,  however,  have  occurred  with 
less  frequency  in  the  Quincy  since  the 
system  of  filling  abandoned  workings 
with  waste  rock  has  been  practiced. 

It  has  been  definitely  established  that 
the  lode  that  the  New  Arcadian  is  de- 
veloping is  the  Isle  Royale  vein,  it  hav- 
ing been  so  pronounced  by  geologists 
who  have  studied  its  various  charac- 
teristics and  courses.  The  rich  showing 
in  the  new  north  drift  at  the  1,100  or 
bottom  level  of  the  New  Baltic  shaft, 
now  in  150  ft.,  continues.  The  rock 
is  heavily  shot  with  copper,  and  con- 
siderable small  mass  is  present  in  the 
deposits.  This  drift  will  be  continued 
as  long  as  copper  values  persist.  The 
copper  zone  appears  to  swing-  to  the 
north,  all  openings  in  that  direction 
being  in  uniformly  rich  ground.  Work 
continues  in  the  south  drift  from  the 
942  level.  Four  drills  are  now  at  work 
in  the  property.' 

At  Seneca,  good  progress  is  being 
made  with  construction  work  at  No.  2 
shaft,  Gratiot. 


Gogebic  Range 
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ents    are    inclined    to 
•it     in    their    exp  mlitures, 
the  mines  bear  the  burden.     In 
the    past,    Michigan    communities    have 
ir  more  reasonable  on  this  ques- 
tion    than     those     in     Minnesota,     hut 
some  are  now  turning  to  extravagance. 
believed   by   some   that   taxation 
in    the    Michigan    mining    districts    is 
none  too  equitable,  as  mining  property 
is  assessed  at  as  near  100  per  cent  of 
its  cash  value  as  the  Tax   Commission 
can     determine     from     examining     the 
mines   and   their  books,   whereas   other 
real    property  is  assessed  by  local   as- 
sessors at  from  20  per  cent  to  65  per 
cent   of    its    cash    value,    and    personal 
property   is    not   assessed    at   all. 

At  the  Pabst  mine  the  necessary  de- 
velopment work  has  been  started  at 
"G"  shaft  preparatory  to  starting  the 
removal  of  "C"  shaft  pillar. 

The  North-Western  Ry.  is  preparing 
to  move  4,000,000  tons  of  ore  from  the 
Gogebic  range  this  season,  which  is  as 
much  as  the  average  for  the  last  eight 
or  ten  years.  The  railroad  officials 
have  usually  made  a  good  forecast  of 
the  season's  shipments,  and  local  min- 
ing men  are  consequently  feeling 
optimistic  over  the  outlook.  So  far, 
the  establishment  of  ore  prices  for  the 
ensuing  season  has  been  delayed, 
awaiting  developments  in  the  freight- 
rate  situation.  The  reduction  in  dock 
to  furnace  rates  has  led  to  the  ex- 
pectation of  a  similar  reduction  at  the 
upper  end  of  the  Lakes. 

MINNESOTA 

Mesabi  Range 

York   Mine   Pushing   Preparations   to 

Mine — Mesabi   Iron   Co.  to  Make 

Sinter  Soon 

Coleraine — The  workings  of  the 
Oliver  company's  Holman  mine  have 
been  dewatered  following  the  recent  fire 
and  consequent  flooding. 

Marble — The  stripping  operations  at 
the  Mesaba  Cliffs  Hill  Trumbull  prop- 
erty are  to  be  resumed  soon  by  A. 
Guthrie  &  Co.,  who  have  the  contract. 

The  removal  from  the  pit  and  stock- 
piling of  the  rocky  cretaceous  mate- 
rial at  the  Interstate  Iron  Co.'s  Hill- 
Annex  pit  is  progressing  well.  This 
material  will  be  rehandled  through  the 
new  screening  plant. 

Nashwauk — Preparations  for  mining 
at  the  Coates  &  Tweed  Co.'s  York 
mine  are  being  pushed  to  the  fullest 
extent.  It  is  anticipated  that  the 
property  will  be  among  the  first  ship- 
pers of  the  season. 
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The  Situation  at  the  Mines  in  March 

Important  Copper  Producers  Running  or  Preparing  To  Do  So,  With  Few 

Exceptions — Birmingham  Active;  Lake  Superior  District  Quiet 

— Economic  Conditions  Little  Changed 

By  A.  H.  HUBBELL 
News    Editor,   Engineering   and  urnal-Press 


MARCH  saw  the  end  of  the  period  of  widespread 
stagnancy  that  had  prevailed  in  the  copper  industry 
since  last  spring,  though  conditions  were  still  far 
from  normal.  By  the  end  of  the  month  the  Jackling  group 
of  porphyries  and  the  Calumet  &  Hecla  and  two  of  its 
subsidiaries  were  on  the  point  of  resuming  production, 
actually  starting  April  1.  Gradually  increasing  activity 
.own  by  those  other  companies  that  had  already  re- 
sumed since  the  first  of  the  year.  United  Verde,  though 
active  in  construction  work,  gave  no  indication  of  resuming 
production;  likewise  the  Phelps  Dodge  branches  at  Tyrone 
and  Clifton-Morenci.  With  few  other  exceptions  practically 
all  important  producers  in  the  country  were  running,  most 
of  them  at   less  than  capacity. 

In  general,  economic  conditions  throughout  the  country 
were  unchanged  from  February.  Except  in  isolated  in- 
stances, wages,  freight  rates,  and  costs  of  supplies  were 
about  the  same.  The  labor  supply  was  a  little  better  in 
some  places.    In  others,  unemployment  was  less  evident. 

In  the  Butte  district,  where  operations  were  first  resumed, 
about  8,600  men  were  employed  during  the  month,  Anaconda 
having  6,000,  Butte  &  Superior  900,  the  Clark  properties 
600,  and  East  Butte  400.  These  statistics  indicate  that  oper- 
ations were  60  per  cent  of  normal.  At  Great  Falls  and 
Anaconda  about  3,000  more  men  were  working.  The  num- 
ber of  unemployed  that  recently  flocked  to  Butte  showed 
a  lessening,  owing  to  the  approach  of  spring  and  resump- 
tion by  small  operators. 

Production  of  refined  copper  in  northern  Michigan  in 
March  was  8,000,000  lb.,  a  slight  decrease  from  February 
and  about  36  per  cent  of  normal.  Eleven  furnaces  were  in 
operation,  seven  at  Calumet  &  Hecla,  one  at  Quincy,  and 
three  at  the  Michigan  smelter. 

Continued  improvement  was  also  visible  in  the  iron- 
making  industry  in  the  Birmingham  district,  Alabama.  At 
the  end  of  the  month,  seventeen  out  of  thirty-nine  furnaces 
were  active.  Iron-ore  production  can  only  be  approxi- 
mated until  reserve  stocks  are  further  reduced.  In  the 
Lake  Superior  iron  country,  on  the  other  hand,  there  was 
little  change  from  the  stagnancy  of  the  last  few  months. 
A  few  properties  resumed  work  on  a  limited  scale.  Some 
ran  simply  to  furnish  employment.  Ore  prices  for  the 
current  year  had  not  been  set. 

Cold  weather  in  the  Pacific  Northwest  delayed  the  re- 
sumption of  work  at  many  of  the  remote  and  smaller 
properties,  though  affecting  the  larger  operators  but  little. 
Granby  suffered  slightly  from  water  shortage.  The  Tacoma, 
Trail,  and  Bunker  Hill  smelters  continued  in  operation. 
Xorthport  remained  shut  down.  The  Consolidated  an- 
nounced a  decrease  in  the  penalty  on  zinc  in  ores. 

In  the  Coeur  d'Alenes,  the  Bunker  Hill,  Federal,  and  Hecla 
companies,  the  only  producers,  extracted  6,000,  5,000,  and 
3,500  tons,  respectively,  of  shipping  ore,  these  being  normal 
tonnages.  The  Bunker  Hill  smelter  ran  only  one  furnace 
most  of  the  month.  There  was  no  surplus  labor,  though 
enough  for  the  demand.  Washington  and  Oregon  operations, 
comparatively  of  a  minor  nature,  were  unchanged. 

Placer  and  lode  mining  and  dredging  for  gold  in  California 
progressed  as  of  late.  Grass  Valley  and  various  Mother 
Lode  companies  were  active.  The  Shasta  copper  belt  was 
dead.  In  Plumas  County,  the  Engels  company  ran  as 
usual.     The  Randsburg  silver  district  was   busy. 

Gold  miners  in  the  Oatman  district,  Arizona,  after  the 
recent  boom,  settled  down  to  a  period  of  waiting  until 
results  of  core  drilling  now  progressing  should  be  known 
and  justify  their  hopes.  Activity  increased  in  the  district 
tributary  to  Douglas. 


In  Nevada,  conditions  were  normal.  At  Tonopah,  bullion 
shipments  ran  over  $600,000.  Here  the  West  End  company 
increased  its  mine  tonnage  to  300  daily  and  took  over  the 
MacNamara  mill  on  an  operating  basis.  At  Virginia  City, 
the  United  Comstock  completed  its  haulage  tunnel  and 
increased  its  construction  crew  30  per  cent,  employing 
750  men.  Simon  Silver-Lead's  operations,  near  Mina,  again 
were  normal  after  the  recent  labor  strike.  At  Goldfield, 
promising  ore  was  cut  in  the  Silver  Pick  lease.  The  Round 
Mountain  companies  ran  as  usual.  Ely  was  quiet  but  Pioche 
showed  some  improvement. 

Poor  hauling  conditions  and  the  small  shipper  being  out 
of  the  market  accounted  for  decreased  custom  shipments  to 
the  Salt  Lake  Valley  smelters  in  March.  Murray  ran  three 
furnaces  on  lead,  crowding  through  a  large  tonnage;  Mid- 
vale  ran  three  on  lead  and  one  on  matte;  and  Garfield 
(normally  copper)  two  reverberatories  and  one  blast  furnace, 
chiefly  on  siliceous  silver  ores.  The  International  smelter 
at  Tooele  prepared  to  resume.  Utah  Apex,  at  Bingham, 
resumed  work  March  27.  Utah  Copper  prepared  to  start. 
Bingham's  output  was  about  12,000  tons  (15,000  in  Feb- 
ruary), the  loss  being  due  to  railway  trestle  repairs.  Park 
City  produced  10,723  tons  in  the  first  four  weeks  (9,988  in 
February).  Tintic's  production  in  four  weeks  was  26,647 
tons  (27,122  in  February). 

Likewise  in  Colorado  smelter  receipts  fell  off  owing  to 
impassable  wagon  roads.  Cripple  Creek  operators  reduced 
wages  to  those  paid  elsewhere  in  the  state.  Enlargement 
of  the  Portland  mill  was  begun  to  permit  treatment  of 
1,200  tons  daily  of  dump  ore  and  stope  filling  averaging 
under  $5  per  ton.  At  Silver  Plume,  the  East  Butte  com- 
pany was  pushing  construction  of  a  400-ton  plant  to  treat 
ore  from  the  Dives  Pelican  group. 

In  the  Black  Hills,  the  labor  situation  was  better,  with 
fewer  idle.  The  Homestake  and  Trojan  companies  remained 
the  only  producers,  with  operations  on  a  par  with  those 
in  February,  both  working  at  capacity.  Smaller  companies 
were  less  active. 

In  the  Joplin-Miami  district,  conditions  showed  little 
change.  About  seventy-five  mills  ran,  the  number  increas- 
ing to  eighty-one  at  the  end  of  the  month.  Production  was 
about  7,200  tons  weekly  (5,800  in  1914).     One  mill  burned. 

Operations  in  the  southeast  Missouri  lead  district  con- 
tinued at  about  two-thirds  of  normal.  One  company  claimed 
that  owing  to  increased  efficiency  its  output  was  normal, 
although  operations  were  somewhat  curtailed.  Zinc  opera- 
tions in  the  Mascot  district,  in  Tennessee,  continued  at  about 
a  third  of  normal. 

Two  zinc-ore  producers  resumed  in  the  Wisconsin  zinc 
district,  making  six  in  all — namely,  the  Dale,  Connecting 
Link,  Big  Dick,  Nightengale,  North  Unity,  and  Paquette. 
One  roaster,  one  acid  plant,  and  one  oxide  plant  were  also 
active.  Four  companies  resumed  buying  blende.  The 
month's  production  is  estimated  at  2,500  tons  of  crude 
blende  concentrates;  1,000  tons  of  roasted  blende,  and  250 
tons  of  lead  ore  as  in  recent  months.  An  increase  in 
output  in  April  was  predicted.  Production  in  March  was 
about  19  per  cent  of  normal. 

In  Ontario,  Porcupine's  output  increased  largely,  owing 
to  richer  Dome  ore.  Mclntyre  began  building  a  new-  mill- 
Hollinger  ran  at  capacity.  More  men  were  employed  in 
the  district.  A  new  hydro-electric  power  development  was 
begun.  Cobalt's  production  was  normal  and  Kirkland's 
slightly  increased.  The  Tough-Oakes  mill  was  almost  ready 
to  start.  Conditions  were  unchanged  in  the  Sudbury  nickel 
district,  with  the  Mond  company  the  only  producer.  Labor, 
in  general,  was  fairly  plentiful. 
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Daily  Prices  of  Metals 

Copper,  N.  Y., 
net  refinery- 
Eleotrnlytio 

Tin 

Lead 

Zinc 

Mar. 

99  Per  Cent 

Straits 

N.  Y. 

St.  L. 

St.  L. 

30 

12.375G  12.  SO 

28.375 

29.00 

4.75@4.80 

4.50 

4.675 

31 

12  375 

28.375 

29.00 

•i   80 

i     ii 

4.675 

Apr.l 

12.375 

28  375 

IS  mi 

4  80@4.85 

4.55 

4   70 

3 

12. (75 

28  75 

29.375 

4.80@4.90 

4.625@4.70 

4.70@4.75 

4 

I2.25@12   ;^" 

28  75 

29.50 

4.625@4.70 

4.75 

s 

12.25@12.375 

28.75 

29.50 

4.90 

4.65  @4.70 

4.80 

•These  prices  correspond  to  the  following  quotations  for  copper  delivered:  March 
30th.   12.62S  @  12.75c:   31st.  April   1st  and  3d.   12.625c;  4th,  5th,    12.50  @  12.626c. 

The  above  quotations  are  our  appraisal  of  the  average  of  tie  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  Judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York  cash,  except  where  St.  Louis 
Is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered,"  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  is  quoted  on  the 
basis  of  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin.  Quotations  for  lead 
reflect  prices  obtained  for  common  lead,  and  do  not  include  grades  on  which  a  premium 
is  asked. 


London 


Copper 

Lead 

Zinc 

Mar. 

Standard 

Electro- 
lytic 

Spot 

3M 

Spot 

3M 

Spot 

3M 

Spot 

3M 

30 
31 

Apr.  1 

3 
4 
5 

571 
57| 

57J 

57! 
58J 

58| 
58f 

57J 

571 
581 

64 
6.U 

62* 
62* 
62* 

143 

142*. 

143f 
143| 
1431 

144* 
14.^ 

144; 
145| 
145i 

211 

22 

i\\ 

21! 

211 

211 
21* 

ni 

211 
211 

251 
25| 

25f 
25f 

26 

25f 

25 | 

255 
25| 
26 

The  above  table  gives  the  closing  quotations  on   the  London  Metal  Exchange, 
prices  in  pounds  sterling  per  ton  of  2.240  lb. 

Silver  and  Sterling  Exchange 


Sterling 
Exchange 
"Checks" 

Silver 

Apr. 

Sterling 
Exchange 
"Checks" 

Silver 

Mar. 

New  York 
Domestic 
Origin 

New  York 
Foreign 
Origin 

London 

New  York 

Domes  tio 

Origin 

New  York 
Foreign 
Origin 

London 

30 

31 

Apr.l 

436f 

437 
437 

99| 

99f 

99! 

65  i 
661 
651 

331 
341 

331 

4 
5 

438J 
439i 
4391 

99! 
99! 
99| 

65i 
65J 

331 
331 
331 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  in  cents  per 
troy  ounce  of  bar  silver,  999  fine.  London  quotations  are  in  pence  per  troy  ounce  of 
sterling  silver,  925  fine.  Sterling  quotations  represent  the  demand  market  in  the  forenoon. 
Cable'-  command  three-eighths  of  a  cent  premium. 


Metal  Markets 

New    York,    April    5,    1922 

The  week  has  been  marked  by  a 
phenomenal  demand  for  lead,  with  an 
attendent  price  increase.  Zinc  is  also 
stronger,  and  tin  has  been  firm.  Cop- 
per is  again  weaker.  Business  as  a 
whole  continues  to  improve,  and  better 
industrial  conditions  are  being  dis- 
counted by  the  stock  market,  which  has 
advanced  steadily  for  some  months. 
Copper 

Inspired  by  the  highly  satisfactory 
sales  for  the  month  of  March,  the  larger 
producers  are  not  disposed  to  shade 
their  price  of  12.75e.  delivered,  and  feel 
that  the  market  will  react  to  this  level 


as  soon  as  buying  of  importance  devel- 
ops. Meanwhile  smaller  producers  are 
marketing  their  metal  for  whatever  it 
will  bring.  Copper  has  been  freely 
offered  all  week  at  12|c.  delivered,  and 
certain  interests  have  gone  below  this 
price.  It  is  a  mistake  to  think  that  the 
tonnage  offered  at  the  lower  range  of 
prices  is  small,  for  individual  orders 
of  up  to  2,000  tons  have  been  placed 
at  marked  concessions  and  for  delivery 
as  late  as  August.  April  delivery  is 
rarely  wanted.  Without  doubt,  the  re- 
sumption of  the  porphyries  on  April  1 
has  had  a  bad  effect  on  prices,  but 
the  reopening  was  justified,  for  all  of 
the  free  copper  held  by  those  interests 
is  reported  to  have  been  sold. 


Average  Metal  Prices  for  March 

Copper: 

New    Y..rk    Electrolytic 

London  Standard   59.245 

London    Electrolytic    65.739 

Lead: 

New  York   4.720 

St.    Louis 4.421 

London    21.266 

Silver: 

New  York,  foreign 64.440 

New  York,  domestic 99.625 

London    33.269 

Sterling  Exchange 436.912 

Zinc: 

St.    Louis 4.658 

London    25.467 

Tin: 

99  per  cent 28.426 

Straits    29.171 

London    143.152 

Antimony     4.319 

Quicksilver     50.204 

Platinum     87.500 

Export  business  has  been  fairly  ac- 
tive, but  at  increased  concessions  in 
price,  the  effort  to  hold  the  foreign 
market  above  domestic  levels  evidently 
having  been  abandoned. 

Lead 

The  American  Smelting  &  Refining 
Co.,  after  holding  the  official  contract 
price  of  New  York  at  4.70c.  since  Sept. 
22,  increased  it  to  4.80c.  on  Thursday. 
March  30,  and  to  4.90c.  on  Monday, 
April  3.  Desilverized  lead  in  St.  Louis 
was  quoted  at  20  points  under  these 
figures. 

The  increased  prices  have  brought 
out  a  flood  of  inquiries,  which  have 
virtually  scared  some  producers  off  the 
market.  Some  large  orders  have  been 
placed,  and  much  more  business  could 
have  been  done  had  lead  been  in  freer 
supply.  By  this  it  must  not  be  in- 
ferred that  there  is  any  scarcity  of  the 
metal,  for  comparatively  large  stocks  of 
high-cost  lead  are  available,  and  it  is 
likely  that  some  of  these  will  be  market- 
ed at  not  much  above  current  prices. 
Chemical  lead  is  about  on  a  level  with 
the  desilverized  product  now,  though 
the  5-point  range  in  our  St.  Louis  price 
may  indicate  that  difference  between 
the  two  grades. 

Zinc 

An  improved  demand  from  galvan- 
izers  enabled  producers  to  do  a  better 
business  in  zinc  than  for  many  weeks. 
Prices  rose  steadi!y,  and  the  general 
holding  level  today  is  4.80c.  in  a  firm 
market.  A  feature  of  the  business  has 
been  the  predominance  of  sales  for  for- 
ward delivery,  practically  all  of  which 
were  made  at  a  premium  of  5  points  per 
month  in  advance  of  April  shipments. 
The  New  York  price  continues  at  an  ad- 
vance of  35  points   over  the   St.  Louis 
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High  grade   zinc   has   1>. 
at  unchanged  prices  of  t'<c.  with  freight 
allow  i 

Tin 

Demand    has    continued    satisfactory, 

though  the  market  was  not  quite  so  ac- 

ast  week.     The  price  is  slightly 

firmer.     London  lias  changed  little,  but 

sterling  has  advance. 1.  Statistics  com 
j  the  New  York  Metal  Exchange 
show  domestic  consumption  during 
March  at  6,030  long  tons,  compared  with 
3,215  long  tons  in  February.  Stocks  in 
this  country  on  March  31,  3,086  long 
tons,  compared  with  1,406  on  Feb.  28.  It 
is  rumored,  however,  that  some  metal 
nmulated  in  unlicensed  ware- 
houses which  has  been  included  in  con- 
sumption. Tin  for  forward  delivery  has 
commanded  approximately  the  same 
prices  as  for  spot. 

Arrivals  of  tin,  in  long  tons:  Total 
for  March,  7.710;  April  1,  Straits, 
1,875;  Liverpool.  25;  China,  50;  3d,  Lon- 
don, 25. 

Gold 

Gold  in  London:  March  30th,  95s.  3d.; 
31st,  95s.;  April  3d,  95s.;  4th,  94s.  9d.; 
5th,  94s.  9d. 

Foreign  Exchange 
The  market  has  been  quiet  through- 
out the  week,  with  narrow  price  changes 
but  with  a  firm  tendency.  On  Tuesday, 
April  4,  francs  were  9.14c;  lire,  5.30c; 
marks,  0.3125c;  and  Canadian  dollars, 
97.125c. 

Silver 
Silver  prices  reached  the  peak  of  the 
recent  rise  on  March  31.  After  that 
date  China  turned  seller,  having  pre- 
viously been  a  heavy  buyer,  and  the 
Indian  bazaars  also  sold.  These  sales 
caused  a  reaction  in  both  London  and 
New  York;  prices  falling  to  33|d.  and 
tioic.  respectively.  From  this  figure  the 
New  York  market  improved  quickly  on 
account  of  short  supplies  of  spot  silver 
and  because  sellers  were  holding  for 
prices  above  the  London  parity. 

Mexican  Dollars — March  30th,  50J; 
31st,  503;  April  1st,  50J;  3d,  50i;  4th, 
50;  5th,  505. 

Other  Metals 

Quotations  cover  large  wholesale  lots  unless 
otherwise  specified. 

Aluminum — 20c  per  lb.  for  99  per 
cent  grade;  19c  for  98@99  per  cent; 
18c  for  94  @98  per  cent.  Outside  mar- 
ket nominal  at  17.50@18.50c  for  98@ 
99  per  cent  virgin  grades. 

Antimony  —  Chinese  and  Japanese 
brands,  4.50c;  market  quiet  and  firm. 
W.C.C.  brand,  5@5Jc  per  lb.  Cookson's 
''  "  grade,  spot,  9c  Chinese  needle  an- 
timony, lump,  nominal  at  4c  per  lb. 
Standard  powdered  needle  antimony 
'200  mesh),  nominal  at  5.25c  per  lb. 

White  antimony  oxide,  Chinese 
guaranteed  99  per  cent  Sb,0.,  whole- 
sale lots,  Sh@7c. 

Arsenic — 7c.  per  lb. 

Bismuth— $2@$2.10    per   lb. 

Cadmium — $1@$1.10  per  lb.,  in  1,000- 
lb.  lots.  Smaller  quantities,  $1.10@ 
$1.25  per  lb. 

Cobalt  —  Metal,  $3@$3.25  per  lb., 
black  oxide,  $2  per  lb.  in  bbls. 


Iridium — Nominal.  $150@$170  per  oz. 

'Molybdenum  Metal — In  rod  or  wire 
form,  99.9  per  cent  pure,  $32@$40  per 
gage. 

Nickel — Standard  market,  ingot  and 
shot,  36c;  electrolytic,  39c.  Standard 
iduced  April  1.  Outside  market 
quiet  at  30@33c  per  lb. 

Monel  Metal— Shot,  32c;  blocks,  32c. 
per  lb.,  f.o.b.  Bayonne.  Demand  im- 
proving. 

Osmium — $70  per  troy  oz.  Nominal. 
$70,  Los  Angeles,  Cal. 

Palladium — Nominal,  $55@$60  per  oz. 

Platinum — $85@$90  per  oz. 

Quicksilver— $50  per  75-lb.  flask. 
San  Francisco  wires  $50.     Firm. 

'Rhodium — $100@$115  per  troy  oz. 

'Selenium — Black  powdered,  amor- 
phous, 99.5  per  cent  pure,  $2@$2.25  per 
lb. 

'Thallium  Metal — Ingot,  99  per  cent 
pure,  $18@$20  per  lb. 

'Tungsten  Metal— Wire,  $35@$60  per 
kilogram,  according  to  purity  and  gage. 

Metallic  Ores 

Chrome  Ore — Basis  48  per  cent 
Cr,03,  40@45c  per  unit,  c.i.f.  North 
Atlantic  ports.     Market  quiet. 

Iron  Ore — Lake  Superior  ores,  per 
ton,  Lower  Lake  ports:  Old  Range  bes- 
semer,  55  per  cent  iron,  $6.45;  Mesabi 
bessemer,  55  per  cent  iron,  $6.20;  Old 
Range  non-bessemer,  511  per  cent  iron, 
$5.70;  Mesabi  non-bessemer,  51J  per 
cent  iron,   $5.55. 

Magnetite  Ore — F.o.b.  Port  Henry 
N.  Y.:  Old  bed  21  furnace,  $4.85;  old 
bed  concentrates,  63  per  cent,  $5.75; 
Harmony,  cobbed,  63  per  cent,  $5.75; 
new  bed  low  phosphorus,  65  per  cent, 
$8.50. 

Manganese  Ore — 25i@26c  per  unit, 
seaport;  chemical  ore,  $45@$60  per 
gross  ton,  lump.     Nominal. 

Molybdenum  Ore — 85  per  cent  MoS2, 
40@45c  per  lb.  of  contained  sulphide, 
New  York.     Quotation  purely  nominal. 

Tantalum  Ore — Guaranteed  minimum 
60  per  cent  tantalic  acid,  50c  per  lb. 
in  ton  lots.    Nominal. 

'Titanium  Ores — Ilmenite  52  per  cent 
TiO,,  U@2c  per  lb.  for  ore.  Rutile,  95 
per  cent  TiO>,  12c  per  lb.  for  ore,  with 
concessions  on  large  lots  or  contracts. 

Tungsten  Ore — Bolivian,  60  per  cent 
WO,  and  over,  per  unit  of  WO,,  $3, 
f.o.b.  Atlantic  ports.  Chinese,  as  low 
as  $1.85@$2.     Nominal. 

Iranium  Ore  (Carnotite)  — Ore  con- 
taining 1J  per  cent  U30«  and  5  per  cent 
V.O,  sells  for  $1.50  per  lb.  of  U30.  and 
75c  per  lb.  of  V205;  ore  containing  2 
per  cent  U30»  and  5  per  cent  VsOs  sells 
for  $2.25  and  75c  per  lb.,  respectively; 
higher  UaO.  and  V205  content  com- 
mands proportionately  higher  prices. 

Vanadium  Ore — $1  per  lb.  of  V2Os 
(guaranteed  minimum  of  18  per  cent 
V,05),  New  York.     Nominal. 

Zircon  —  Zirconium  silicate,  f.o.b. 
Pablo,  Fla.,  4J@13c  per  lb. 


'Zirkite — According  to  conditions,  $70 
@$90  per  ton,  carload  lots.  Pure  white 
oxide,  99  per  cent,  is  quoted  at  $1.15 
per  lb.  in  ton  lots. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo..  April  1 — Zinc  blende,  per 
ton,  high,  $29.70;  basis  60  per  cent  zinc, 
premium,  $28;  Prime  Western,  $27; 
fines  and  slimes,  $26@$25;  average 
settling  price,  all  grades  of  blende, 
$26.76. 

Lead,  high,  $65.75;  basis  80  per  cent 
lead,  $65;  average  settling  price,  all 
grades  of  lead,  $63.60  per  ton. 

Shipments  for  the  week:  Blende, 
6,803;  lead,  2,343  tons.  Value,  all  ores 
the  week,  $331,020. 

The  largest  single  week's  purchase  of 
blende  for  two  years  was  made  this 
week,  amounting  to  14,640  tons.  It  is 
more  than  double  the  average  weekly 
purchases  of  March,  or  the  average  for 
the  three  months.  Early  in  the  week 
an  effort  was  made  among  buyers  to 
lower  the  market,  but  sellers  declined  to 
accept.  Buying  did  not  become  active 
until  the  afternoon  of  Friday,  and  was 
continued  all  day  today,  with  prospects 
that  another  5,000-ton  purchase  would 
be  made  late  today. 

Lead  continues  to  climb  surprisingly 
in  price,  with  the  demand  growing 
stronger  week  after  week.  The  Eagle 
Picher  Company  is  now  requiring  a 
large  tonnage  to  supply  its  factory, 
operating  at  full  capacity  manufactur- 
ing lead  pipe  and  other  plumbers'  lead 
supplies.  Federal  Lead  is  seeking  a 
heavy  tonnage  in  this  field  since  Decem- 
ber, the  first  time  it  has  ever  been  a 
factor  in  the  local  lead  situation. 

Platteville,  Wis.,  April  1 — Blende, 
basis  60  per  cent  zinc,  $29.  Lead  ore, 
$65  per  ton.  Shipments  for  the  week: 
Blende,  656;  lead,  40  tons.  Shipments 
for  the  year:  Blende,  3,322;  lead,  641 
tons.  Shipped  during  the  week  ff> 
separating  plants,  569   tons  blende. 

Non-Metallic  Minerals 

Asbestos  —  Crude  No.  1,  $900@ 
$1,100;  No.  2.  $500@$750;  long  spin- 
ning fibers,  $300@$450;  spinning  fibers, 
$200@$250;  magnesia  and  compressed 
sheet  fibers,  $100@$175;  shingle  stock, 
$70@$110;  paper  stock,  $35@$45; 
cement  stock,  $15@$17.50;  shorts,  $6@ 
$10;  all  per  short  ton,  f.o.b.  Thetford, 
Broughton,  and  Black  Lake  mines. 
Market  quiet. 

Barytes — Crude,  $8  per  ton,  f.o.b. 
mines.  Ground  white,  $23,  f.o.b.  mills. 
Off-color  grades,  $15@$20,  f.o.b.  South- 
ern mills.  Foreign  barytes,  c.i.f.  New 
York,  $7.80@$8.25   per  ton   crude. 

Bauxite  —  American,  crushed  and 
dried,  $6@$8  per  gross  ton;  pulverized 
and  dried,  $12@$14  per  gross  ton; 
calcined,  $20@$22  per  gross  ton,  all 
f.o.b.  shipping  points.  Foreign  bauxite 
.offered  at  $6@$8  per  metric  ton,  c.i.f 
Atlantic  ports,  depending  upon  grade. 

Borax — Granulated,  crystals  or  pow- 
dered, in  bags,  carloads,  55c.  per  lb.;  in 
bbls.   5ie. 

Chalk — English,  extra  light,  5c  Do- 
mestic light,  4J@4Jc;  heavy,  3J@33c. 
per  lb.,  all  f.o.b.  New  York. 
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China  Claj  (Kaolin) — Crude,  |6@ 
$8;  washed,  $8(a)$9;  powdered,  $12 
@$20;  bays  extra,  per  net  ton,  f.o.b 
mines,  Georgia;  powdered  clay,  $13@ 
$20,  f.o.b.  Virginia  points.  Imported 
lump,  $14@$20,  [.o.b,  American  ports; 
powdered,  $35@$45,  f.o.b.,  quoted  at 
New  York. 

Emery — Turkish  emery,  6c.  per  lb. 
American,  4c.  Inferior  grades,  3ic, 
f.o.b.  from  New  England  points. 

Feldspar — No.  1  pottery  grade,  $6.50 
@$6.85  per  long  ton;  No.  2  pottery, 
$5.75;  No.  1  soap  grade,  $7,  f.o.b.  cars. 
No.  1  Canadian,  $22@$23,  f.o.b.  mill. 
High  potash  Canadian,  $10  per  ton, 
f.o.b.  mines. 

Fluorspar  —  Lump,  guaranteed  85 
per  cent  calcium  fluoride  and  not  over 
6  per  cent  silica,  $20  per  ton;  gravel, 
$17.50.  No.  1  ground,  $50@$55,  f.o.b. 
Illinois  and  Kentucky  mines.  Lump, 
$12.50@$13.50;  ground,  95@96  per 
cent,  $25@$26,  f.o.b.  New  Mexico. 

Fuller's  Earth— 16  to  30  mesh,  $20 
per  ton;  30  to  60  mesh,  $20;  60  to  100 
mesh,  $17;  100  mesh  and  over,  $15, 
f.o.b.  Pennsylvania  points.  English, 
$23@$25,   f.o.b.   New   York. 

Graphite — Ceylon  lump,  first  quality, 
5@7c;  chip,  4@5|c;  dust,  2J@4c.  per 
lb.;  No.  1  flake,  6@8c;  amorphous 
crude,  $18@$45  per  ton.  All  f.o.b. 
New  York. 

Gypsum  —  Crushed  rock,  $3@$4.50 
per  ton,  depending  upon  shipping  point. 
Ground,  $4,  f.o.b.  shipping  point. 

Kaolin — See  China  Clay. 

Limestone — Crushed,  New  York  State 
shipping  points,  3  in.  size,  $1.25@$1.75 
per  net  ton;  li  in.,  $1@$1.25.  Prices 
for  other  sizes  practically  the  same. 
Agricultural  limestone,  $2.50@$3.75  per 
net  ton,  f.o.b.  eastern  shipping  points, 
depending  upon  analysis. 

Magnesite — Crude,  $8@$12  per  ton. 
High-grade  caustic  calcined,  lump  form, 
$30@$40  per  ton.  Plastic  calcined, 
$45@$50  in  bbls.,  carload  lots,  f.o.b. 
California  points.  Atlantic  seaboard, 
$60. 

Dead-Burned  —  $33  per  net  ton, 
Chewelah,  Wash.;  $58@$64,  Chester, 
Pa.  Austrian  grade,  $28  per  ton,  f.o.b. 
Baltimore.  (Magnesite  brick  —  See 
Refractories.) 

Mica  —  India  block  mica,  slightly 
stained,  per  lb.;  No.  6,  35c.;  No.  5, 
$1.25;  No.  4,  $2.25;  No.  3,  $2.90; 
No.  2,  $4;  No.  1,  $5.20.  Clear  block: 
No.  6,  50c;  No.  5,  $1.75;  No.  4,  $3; 
No.  3,  $4.75;  No.  2,  $6;  No.  1,  $7.50;  Al, 
$9;  ground,  wallpaper  grade,  $90@$200 
per  ton  (depending  upon  quantity); 
ground  roofing  mica,  $25@$70,  all  f.o.b. 
New  York.  Water-ground  mica,  100 
and  160  mesh,  6ic.  per  lb.,  f.o.b.  Vir- 
ginia points. 

Monazite — Minimum  of  6  per  cent 
thorium  oxide,  $30  per  unit,  duty  paid. 

Phosphate  Rock — Per  long  ton,  Flor- 
ida ports,  pebble  grade:  77  per  cent 
tricalcium   phosphate,    $8.50     (9.50    for 

•Foote   Mineral   Co..   Philadelphia,   Pa. 


i0;  70  per  cent,  ■•  I 

it,  $4. 

Pumice  Stone — Imported,  lump,  3(3 
10.-.  per  lb.;  domestic  lump,  5c;  ground, 
5@6c,  all   f.o.b.  New   York. 

Pyrite8 — Spanish  lines,  per  unit,  12c, 
c.i.f,  Atlantic  seaports;  furnace  size, 
13c;  Spanish  lump,  13@14c;  domestic- 
lines,    f.o.b,    mines,  Georgia,    ll@12c 

Silica— Glass  sand,  $1.25@$2.25  per 
ton;  sandblast  material,  $2.25@$4.50, 
f.o.b.  Indiana  and  Illinois  points. 
Amorphous  or  decomposed  variety,  soft 
silica,  250  mesh,  $16;  350  mesh,  $20; 
450  mesh,  $35  per  ton.  Ganister,  crude, 
$2.50  per  ton,  f.o.b.  Illinois  points. 
Molding  sand,  building  sand,  glass 
sand,  $2@$3,  f.o.b.  Pennsylvania  points. 

Sulphur— $16@$18  per  ton  for  do- 
mestic, f.o.b.  Texas  and  Louisiana 
mines;  $18@$20  for  export,  f.a.s.  New 
York. 

Talc— 20  to  200  mesh,  $7@$12  per 
ton,  f.o.b.  Vermont;  $7.50@$12,  f.o.b. 
points  in  Georgia;  200  mesh,  $16@$26, 
f.o.b.  Los  Angeles. 

Mineral  Products 

Copper  Sulphate  —  Large  crystals, 
5.40c;  small  crystals,  5.30c  per  lb., 
f.o.b.  New  York. 

Potassium  Sulphate  —  Powder,  do- 
mestic, $1  per  unit,  basis  90  per  cent, 
f.o.b.  New  York. 

Sodium  Nitrate — $2.85  per  100  lb.,  ex 
vessel,  Atlantic  ports. 

Sodium  Sulphate — For  95  per  cent 
material,  $12.50  per  ton,  f.o.b.  in  bulk, 
Western  mines,  spot  and  six  months' 
contract;  $17@$20  per  ton,  New  York. 

Ferro -Alloys 

Ferrotitanium — For  15  to  18  per  cent 
material,  $200@$225  per  ton,  f.o.b. 
Niagara  Falls,  N.  Y. 

Ferrocerium — Per  lb.,  $12@$15. 

Ferrochrome — Carload  lots,  spot  and 
contract,  60  to  70  per  cent  chromium,  6 
to  8  per  cent  carbon,  lie.  per  lb.  of 
chromium  contained;  4  to  6  per  cent 
carbon,  12c,  f.o.b.  works. 

Ferromanganese — Domestic,  78  to  82 
per  cent,  $62@$64,  f.o.b.  furnace;  Eng- 
lish, $62.50,  c.i.f.  Atlantic  seaport. 
Spiegeleisen,  16@19  per  cent,  $29  per 
gross  ton,  f.o.b.  furnace. 

Ferromolybdenum — Standard  grades, 
carrying  from  50  to  60  per  cent  molyb- 
denum metal,  with  low  sulphur,  phos- 
phorus, and  arsenic,  $2  per  lb.  of 
contained  metal,  f.o.b.  works.  Imported 
material,  $1.70@$2. 

Ferrosilicon — For  10  to  15  per  cent, 
per  gross  ton,  f.o.b.  works,  $38@$40; 
50  per  cent,  $54@$55;  75  per  cent,  $115 
@$120. 

Ferrotungsten — Domestic,  70  to  80 
per  cent  W,  37@45c  per  lb.  of  con- 
tained tungsten,  f.o.b.  works.  Foreign, 
50c,  duty  paid,  f.o.b.  Atlantic  ports. 

Ferro-uranium — 35  to  50  per  cent  U, 
$6  per  lb.  of  U  contained,  f.o.b.  works. 


Ferrovanadium  .;.; ....  pei  lb  ol  \ 
■  ontained. 

Metal  Products 
i  opper    sheet-     Current    Nt 

ce,   20.25c,   per   ll>.;   wire,   14(2. 

Lead   Sheets— Full    lead    sheets,   7Jc.J 
is,    8c    in    quantity,    mill 
lots. 

Nickel  Silver— 26.75c  per  lb.  for  IK 
per  cent  nickel  Grade  "A"  sheets. 

Yellow      Metal — Dimension 
17.25c;  sheathing,  16.75c;  rods,  g  to  3 
in.,   14.25c. 

Zinc  Sheets— $7.50  per  100  lb.  less  8 
per  cent  on  carload   lots,  f.o.b.  works. 

Refractories 

Bauxite  Brick — 56  per  cent  alumina, 
$130  per  1,000;  76  per  cent,  Suprafrax, 
$200  per  1,000;  f.o.b.  works,  St.  Louis 
and  Pittsburgh. 

Chrome   Brick — $40    per   net   ton. 

Chrome  Cement  —  40@45  per  cent 
Cr203,  $30@$32  per  net  ton,  and  $31  in 
sacks,  carload  lots,  f.o.b.  eastern  ship- 
ping points. 

Firebrick— First  quality,  9-in.  shapes, 
$32@$35  per  1,000,  Pennsylvania,  Ohio 
and  Kentucky. 

Magnesite  Brick— 9-in.,  straights,  $45 
per  net  ton,  f.o.b.  works. 

Silica  Brick— 9-in.,  per  1,000,  $30@ 
$35  in  carload  lots,  f.o.b.  shipping 
points. 

The  Iron  Trade 
Pittsburgh,  April  4,  1922 

The  coal  strike  has  had  no  untoward 
influence  upon  the  iron  and  steel  trade 
so  far.  The  closing  of  union  mines  is 
complete.  Mills  are  well  stocked  with 
steam,  gas.  and  byproduct  coal. 

Bars  and  shapes  present  a  general 
market  of  1.50c,  an  advance  of  $2  a 
ton  in  the  last  ten  days  and  $3  a  ton 
from  the  recent  low  point.  In  sheets 
the  mills,  instead  of  stiffening  quota- 
tions, gradually  announced  that  they  in- 
tended to  put  prices  up  $3  a  ton  on 
April  1  or  thereabouts,  and  these  an- 
nouncements produced  an  active  buying 
movement.  The  American  Sheet  &  Tin 
Plate  Co.  at  this  writing  has  not  ad- 
vanced its  prices,  but  is  expected  to  do 
so  without  previous  notice. 

Steel-ingot  production  has  under- 
gone a  further  advance,  and  is  now  at 
31,000000  or  32,000,000  tons  a  year, 
against  a  29.000,000  ton  rate  at  the  end 
of  February. 

Pig  Iron — Producers  occupy  a  much 
firmer  attitude  and  expect  to  be  able 
to  work  prices  up  a  trifle.  The  market 
is  firm  at  $19.50  for  Bessemer,  $18  for- 
basic  and  $19  for  foundry,  f.o.b.  Valley 
furnaces,  freight  to  Pittsburgh  being 
$1.96.  The  Snyder  averages  for  March, 
at  Valley  furnaces,  were  $19,388  for 
Bessemer  and  S18  for  basic. 

Coke 
Connellsville — Furnace,    ?3.25@$3.50; 
foundry,  $4.25(5/ $4.75. 
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Hollinger  Consolidated  Gold  Mines,  Ltd. 

A  report  <>f  operations  of  Hollinger  Consolidated  Gold 
Minos,  Ltd.,  for  1921  shows  a  net  profit  of  $5,091,659.62,  of 
which  S3.19S.000  was  appropriated  for  dividends.  Profit- 
and-loss  statement  follows: 


PROFlT-AND-l  OSS   STA  I '!  Ml  N  I 
Gold  and  silver  produced 
Interest  on  investments  ai 


Disposal  of  1921  income 
- 1]  charges 

Mining  ehan*- a 

Mflfing  charges 


VEAR    I  "2 1 

$10,031,050  57 

283,464  74 

$10,314,515  31 


Operating  profit 

Deduct 

Tales,  Province  of '  Intano 

Municipal  taxes     

Dominion  of  Canada  1921  taxes 


$76,042  54 
49.102  22 
205.000  00 


BALANCE  BHEET,  DEC   31,  1921 

ASSETS 


Mining  properties 
Plant,  brought  forward  from  1920. 
Additions  during  1921 


I  .ess  depreciation  for  1921 


ntfl  in  other  companies  and  properties: 
Brought  forward  from  1920 
Additions  during  1921 


Less  written  off  i 


Current  asset ■» 

Bullion  in  transit 


Capital  stock 
Authorized 
In  treasury 


LIABILITIES 


Current  liabilities 
Wages  unpaid 
Account 


.for  nonunion  of  Canada  19 


R rv. 

Surplus 

Balance  of  account  from  1920     .... 
Profits  from  Jan.  I  to  Dee  31,  1921 


Less  dividends  $3. 198.000  00 

Plant  depreciation  627.488  50 

3.802  20 
■19  and    1920  taxes 

paid...  1921      ....  99.744  85 


Investn 
and  prop 


Balanceof  I9l9and  1920,  taxes  99.744  85 

$429,889  61 

'?uSri0n..  627.488  50 
Investment  in  other  companies  and  properties 

written  dowii  3.551  82 

Donations  3.802  20 


$21,150,244    17 


$22,550,468   96 

6.042,794   46 

454,225.31 

99,040   47 

$29,146,529.20 


$24,600,000  on 


3,551.82 


$3,932,587  37 


3,960,779.50 
$29,146,529.20 


uplus 

Total  tonnage  milled  was  1,072,493  tons;  average  value 
per  ton,  $9.67;  net  value  recovered,  $10,031  050.57.  General 
charges  were  $0,429  per  ton;  mining,  $2,979;  milling,  $1,462; 
total,  $4,870.  Ore  reserves  are  given  as  1,571,980  tons  at 
$12.80  per  ton;  1.653,969  tons  at  $9.15  per  ton,  and  176,66' 
tons  at  $7.80,  making  a  total  gross  value  of  $36,644  154. 


United  States  Steel  Corporation 

A  combined  report  of  the  operations  and  affairs  of  the 
United  States  Steel  Corporation  and  subsidiary  companies 
for  1921,  together  with  a  statement  of  the  condition  of  the 
finances  and  property  at  the  close  of  that  year,  follows: 

INCOME  ACCOl  NT 

The  total  earnings  were,  after  deducting  all  expenses  incident  to 
operations,  iiieludine.  ordinary  repairs  and  maintenance 
(approximately  $92,000,000)  and  taxes  (including  reserves 
for  Federal  income  taxes),  per  general  profit  and  loss  account  $  1 00.79 1 .279  50 

Less,  interest  on  outstanding  bonds,  mortgages  and  purchase 

money  obligations  of  the  subsidiary  companies  8,065,221    58 

Balance  of  earnings  in  the  year  1921 $92,726,057.92 

Less  charges  and  allowance  for  depletion  and 
depreciation  applied  as  follows,  viz.: 

To  depreciation  and  replacement  fund  ami 
sinking  funds  on  bonds  of  subsidiary 

companies $27,905,045.44 

To  sinking  funds  on  bonds  of  U.  S.  Steel 

Corporation 8,863. 1 80  35 

v  36,768.225   79 

Net  income  in  the  year  1921 $55,957,832   13 

Deduct 

Interest  on  II.  S.  Steel  Corporation  bonds, 
outstanding,  viz.: 

Fifty-year  5  per  cent  gold  bonds $1  1,037,432  49 

Ten  to  sixty-year  5  per  cent  gold  bonds  8,642,150.00 

$19,679,582.49 
Premium  paid  on  bonds  redeemed 747.46 1 .  96 

20,427,044.45 

Balance  carried  forward $35,530,787.68 

Add:  Net  balance  of  sundry  charges  and 
credits,  including  adjustments  of  various 
accounts 1,086,229.51 

Balance $36,617,017.19 

Dividends  for  the  year  1921  on  V.  S  Steel 
Corporation  stocks,  viz.: 

Preferred.  7  per  cent $25,219,677.00 

Common,   5  per  cent  25.415,125  00 

50,634,802.00 
Balance  provided  from  undivided  surplus. .  $  1 4,0 1 7,784  8 1 

UNDIVIDED  SURPLUS  OF  UNITED  STATES  STEEL  CORPORATION 
AND  SUBSIDIARY   COMPANIES 
Since  April    I.    1901 

Surplus  or  working  capital  provided  in  organization    $25,000,000.00 

Balance  of  surplus  accumulated  by  all  com- 
panies from  April  I.  1901, to  Dec.  3],  1920, 
exclusive  of  subsidiary  companies'  inter- 
company profits  in  inventories,  per  annual 

report  for  year  1920 $498,454,890  89 

Less,  fur  the  following  items,  viz.: 

Adjustment  of  previous  years'  allowances  [or 
depreciation  and  of  other  accounts,   not 

applicable  to  1921  operations 510, 14849 

Provision   for  undivided  surplus  for  excess  <>l  „,,,„.    „, 

dividends  over  income  for  year  1 92 1,  as  above      14,017,784  81  ^  ^  ^ 

Total  undivided  surplus,  Dec.  31,  1921.  ezclui 
ive  of  profits  earned  by  subsidiary  com- 
panies on  inter-company  sales  of  products 
on  hand  in  inventories  at  that  date  (see 

note  below) $508,926,957   59 

Note:    Surplus    of    subsidiary    companies    amounting    to    $32, 1  14,777   56    and 

representing  profits: rued  on  sales  of  materials  and  product,  i„  other  subsidiary 

companies  which  are  in  hitters'  invent. Ties  Dec  31,  1921,  is  deducted  from  the 
amount  of  inventories  included  under  Current  Assets  in  Consolidated  General 
B  dance  S  beet  , 

Superior  Copper  Co. 

A  report  of  operations  of  the  Superior  Copper  Co.  for 
1921  states  that  no  copper  was  produced  during  the  year. 
Copper  sold  amounted  to  246,009  lb.,  at  12.64c.  per  lb.,  in- 
curring a  loss  of  $2,497.46.  Loss  for  the  year  was  $1,915.22. 
Balance  of  current  assets  on  Dec.  31,  1920,  was  $390,084.07; 
and  on  Dec.  31,  1921,  $388,168.85. 

Bohemia  Mining  Co. 

A  report  of  operations  of  the  Bohemia  Mining  Co.  for  the 
year  ending  Feb.  28,  1922,  states  that  cash  receipts 
amounted    to    $16,186.16    and    disbursements    to    $8,116.91. 
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Monthly  Average  Prices  of  Metals 


Silver 


1921 


Sorl . 

1922 
65  450 
65  290 
64   440 


1921 
39  985 
34  745 
32  479 
34   250 


-London ■  Sterling  Exchange 


1922 
35  035 
33  891 
33  269 


1921 
372 


January 65  950 

I  -  '  i  ..  ,rv     59   233 

March  56  023 

Ipril         59  337 

Mai 59  810 

June 58  510  .34  971 

July  60.260     37  481 

>«-.,<!        61.597      38  096      364   505 

September     66.160     40  082  371725 

October     70  970       .....      41   442  386  315 

November     68  234  38  750  396  315 

December 65  760  35  645  414  880 


185  932 
(89  806 

391  784 
196  580 
377  236 
362   565 


1922 
421    750 
415    511 
436    912 


Year 62  654 

New  York  quotations  cents  per  c 
sterling  silver,  925  fine. 


384   191 
London,  pence  per  ounce, 


Copper 


1921 

January 12  597 

February 12  556 

.March 1 1    97b 

April        12  438 

May      


1922 
13  465 
12  864 
12  567 


1921 

70  964 
70  925 
67  565 
69  381 


1922 
65  226 


Electrolytic 

1922 
72  321 


.In 
July 

August 
September 
October. . . . 


12  742   73  196 

12  697   71  852 

12  170  71  155 

II  634  68  6  14 

11  948  67  977 

12  673   67  327 

13  035   66  614 

13  555  66  706 


1921 
79  119 
75  925 
71  190 

71  786 

74  298 

75  682 
75  286 

72  705 

72  295 

73  476 

74  386 
74  525 


Year   12  502  69  356     74  223 

New  York  quotations,  cents  per  lb.  London,  pounds  sterling  per  1  <ng  t 


January. . 
February. 
March. . . 

April 

May    


Lead 


4  700 
4  700 
4.720 


October 

November. 

December 


New  York  and  St.  Louis  quotations,  cents  per  lb. 
per  long  ton. 

Tin 


1921     1922 
23  387   23  667 
20  650   20  681 
18  911   21.266 
20  589 
23  399 

22  563   

23.399 

23  489 

23. 148   

23  679 

24  483   

25  322 

22  752 

n,  pounds  sterling 


-New     York— 


. 99^;- 

1921  1922         1921 

January 31   470  31    480  36  000 

February 28.534  29  835  32   142 

March 27   296  28  426  28   806 

April 28  990  30   404 

May  31   431  32.500 

June 28   514  29  423 

.lulv     26  755  27  655 

lugust    25  662  26  301 

>i.!,.nher 26  280  26  680 

October     27  278  27  b55 

November         28  592  28  935 

December     .  .  32   1 06  32  486 

Year 


1922 
32    100 
30  767 
29.171 


1921 

190  464 

166  250 
156  024 

163  905 
177  411 

167  506 

164  530 

155  318 

156  750 
156  380 
158  898 
169  738 


1922 

163.065 
149  850 
143.152 


itar 28   576  29   916  165    265 

New  York  quotations,  cents  per  lb.     London,  pounds  sterling  per  long  ton. 


March 


4    737 


4  691 
4  485 
4   658 


. — London  — ~ 
1921 
25  262 
24  850 


1922 
26   321 


25  077 
530 


April  4  747 

May  4  848  26  923 

Jane  4  421  ...         26  750     

July  4  239  26  262     

August         4   186  25  068     

September   4  235  25  256     

October   4  605  26  315      

November     4  667         ..     25.949     

December 4  835  26.900 

Year    4.655  ~    ~~     25  845 

New  York  and  St.  Louis  quotations,  cents  per  pound.  London,  pounds  sterling 
per  long  ton. 


Antimony,   Quicksilver   and    Platinum 


\n. 


January. 
February 

March 

April 

May     .  .  . 

June 

Julj 

August 

Sept 

October     . . 

November 

I  >cceniber 


,-     N 
1921 
5  258 
5  250 
5  282 


iny  (a) 


bcr. 


1922  1921 

4  463  48  440 

4  416  49  545 

4  319  46  796 

5  137  45  423 

5  250  47  000 

5  087  46  846 

4  715  44  950 
4  597 
564 


York — ,  — Ne 


1922 

49  960 
48  295 

50  204 


1921 
73  400 
70  227 

72  463 

73  404 

73  740 

74  942 
70  440 


York — 
1922 
97  260 
89  545 
87   500 


5.085 
4  734 
4  500 


45  028     73  222 

42  660     75  960 

39  840  81   800 

39  804  82  609 

49  212  78    192 


Year         4  957  45  462  75  033 

<'?)  Antimony  quotations  in  cents  per  lb   for  ordinary  brands.   (**)  Quicksilver  in 
<lu liars  per  flask,  (c)  Platinum  in  dollars  per  ounce. 

Pig  Iron,  Pittsburgh 

Bessemer  No.  2  Foundry 

1922  1921  1922 

21    55        31    96  20    15 

21    46        26    96  19   71 

21.35       26  46  19  96 


January 
February . . . 

March 

April 

May 

June    

Julj 
August 
September 
October 


No 


rcber 


December 


In  dollars  per  long  ton. 


1921 
33  96 
28  96 
28  16 
26  96 
26  21 

24  96 
22  84 
21  96 
21  96 
21  96 
21  96 
21.96 

25  15 


1921 
33  88 
30  25 
27  85 
26  77 
25  56 
24  38 
22  36 

21  53 

22  82 
22  96 
22  74 
21  96 

5  26 


1922 
21  34 
20  88 
20  83 


Monthly  Crude  Copper  Production 


Alaska  shipments.. .  . 

Anaconda     

Arizona  Copper 

Calumet  &  Arizona.. 
Calumet  &  Hecla. . . . 
Other  Lake  Superior. 

Chino   

Con  Ariz.  Smelting. . 

East  Butte 

Inspiration 

Mil     ' 


February 
4.193.357 
9.503.000 


(a) 

(a) 

5,500,000 

(a) 


(a) 

5.500.000 

(a) 


(a) 

(b)   750.000 

(a) 


Nevada  Cons 

New  Cornelia 

( lid  Dominion 

Phelps  Dodge 

Ray..  

Shartuek  Arizona 

United  Verde 

United  Verde  Extension.. 
Utah  Copper 
Others,  estimated 


4,514.000         5,030.941         5.348,000         4,918.000 

(.il  (..)  (a)  (a) 

1,605,936  1,717,183  1602,909  1,459.063 


(a) 

(a) 
(a) 
(a) 


(a) 

(a) 

8.500,000 


11.400,000        10.200,000 


Total  United  States 
Imports:  Ore  and 

trates.  matte 
Imports  of  bliste: 

fined . .  

Imports  of  refined 


28,341,442       29,629.137      32.010.292       45,957,530 
7.297,583        14,844,641  7.136.976  5,081.497 


10,561.454 
2,139.144 


Grand  total     

Backus  &  Johnston 

Boleo 

Cananea         .    

Cerro  de  Pasco 

Chile    

Cons    M  &  S.  of  Canada.. 

F'alcon  Mines 

Furukawa 

Granby  Cons 

Hampden  Cloncurry 

Katanga    

Mount  Morgan. 

Mount  Lyell 

Phelps  Dodge  Mexican... . 


49,339,623 

900.000 

976.815 

(a) 

5,618.000 

4.000.000 

200.000 

518.600 

2,690.377 

2,365.017 


I 


61.652,888 

822.000 

954.765 

(al 

5.536,000 

4,000.000 

313.290 

550.800 

3.028.499 

2.215,403 


44.890.775 
1.1  18.000 
1.102.080 

4.726.000 
4,000  009 
97.985 
582.000 
2.357.258 
1,974.162 


69.120.829 
990.000 
954.765 


5,984.370    6.57ii,»00    6.772.600    5,785.920 


2.910.964 
835.700 
I  during  tlii 


ltl 


Estii 


■.,1 


January.  ■ 
February 
March. . . 

April 

May 

June 

July 


August  .  . 
September. 
October... 
November. 
December. 


Comparative  Annua!  Copper  Production 

1919         1920  1 Q2 1        1922 

135  733  511  121.903.744  90.596,597  32.010.292 

1II-649'5I2  117.540.000  86,682,941  47,417,530 

102  040, 460  120,309.316  91  046.345 

98.808,998  116.078.871  46.946.523 

92  652  975  114,964.207  25.310.511  

95  856  570  116.107.856  24.623,693  

100.369,247  109,729,610  22,033.739  

107  994,040  112.460,254  23,248.398  

108>03.075  104,919.562  23.855,316  

115.143.143  105.231,571  23,231.572  

117289735  106.700.178  28,341.442  

102  997  633     95.709.009  29,629,137  
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Mining  Stocks 


Week  Ended  April  1,  1922 


HlCh    Low 
COPPER 


Ahmeek 
Alaska-Br 
AUoui'l 
I 

! 

■ 
Bingham   ' 

Calumet   .'. 

,1 
■ 

pet 
I 

Columbus  Kexall 

'  •  n.i 

per  Mines.. 
Copper  Range 

:  ■  ly  

East  Bulb 

•nal 

Franklin 

'  i  pper 


Granby  < 

nanea 

I 

!i  -     .nd 

Inspiration  Consol... 
Iron  Cap  

1  Je 

: . 

B  ■   

Lake  ''"pper 

Magma  Copper 

Majestic 

.llev 

Miami  Copper 

Michigan 

Mohawk 

Mother  Lode  Coa. . . 

Nevada  Consol 

.•■lia 

North  Butte 

North  Lake, 

Ohio  Copper 

Old  Dominion 

Osceola       

Phelps  Dodge 



Ray  Consolidated 

Rav  Hercules 

St. 'Mary's  Min.  Ld.. 

Seneca  Copper 

Sha 


Shattuck  Ariz  .na..  . 

South  Lake 

Superior  .'. 

&  C.  cfs.. 

tisol 

liner 

Utah  Metal  &T.. 

Victoria 



Wolverine 


N.  1    Curl. 

Ne«  York 

Boston 

Boston 

N    1    Curb 

Boston 

N    \    Curb 
Boston 

New  York 

- 
Salt  Lake 
NY.  Curb 
N.  Y.  Curb 
Boston 
Boston  Curb 

Boston 
Boston  Curb 
Boston 

'urb 
New  York 
New  York 

N    '>    Curb 
New  York 
-  Curb 

New  York 

Boston 

Boston 

N    Y.  Curb 
Boston  Curb    t 

Boston 

New  York 
Boston 

N    Y    Curb 
New  York 

Boston 

Boston 

N    Y.  Curb 

Boston 

Boston 

Open  Mar. 

Ne«  Yr.rk 
N    V    Curb 
Boston 
1'.  rton 
Boat  >n 
New  York 

tl 

New  York 

i  Curb 
Boston 

Ne«  York 

Boston 
Boston 
Boston 


In.rrnat.  Nickel 

Internat.  Nickel,  pfd 


National  Lead 

National  Lead,  pfd.. 
St.  Joseph  Lead 


New  York 


NICKEL-COPPER 

,rk  I6{         I 

>rk  75  74       75 

LEAD 

91}   88    90S 
113   110}   no; 


'19, 
'22,  Q 


'22.  Q 
.  '22.  Q 


QUICKSILVER 

New  Idria Boston  2  2  2     

ZINC 

-.        7.    1     kS New  York  15!        14}        131    May '20, 

-Spfd..      New  York  401       39         39}  Nov.  -20, 0 

Z  Vrk  6}         6  6    J 

.m-rior New  York  271       25)       25.   Sept.  '20 

rk  t>!         6}         6     Dei    '20,  Q 

Zn N.  Tl    Curb         144       142       142     I  eb .'22,  Q  2  00 

Yellow  Pine Los  Angeles        *37       *37       »37     Sept.  '20,  Q        0.03 

♦Cents  per  share.     +Bid   or  asked.     Q,  Quarterly      .-A.  Semi-annually.   M, 

K.  Irregular     I    Initial     X,  Includes  extra. 
Toronto  quotations  courtesy  Hamilton  B.  Wills;  Spokane,  Poblman  Investment 
Stock  and  Mining  Exchange;  Los    Angeles,  Chamber  ot  Com- 
merce and  Oil;  Colorado  Springs,  The  Financial  Prese.  N.  Y. 


I.  00 


I    25 


Stock 


Exch. 


I  .  .Id  New  Y..rk 

Alaska  Juneau.  New  York 

Carson  Hill  New  York 

Consol.  G...  N.  Y.  Curb 

I>. tine    Kxiensiull  TurmitO 

Dome  Mines...  .  New  York 

Florence  Goldfield. . .  NY.  Curb 

Golden  Cycle Colo  Springs 

Goldfield  Consol  N.  Y   Curb 

Hollinger  Consul.....  Toronto 

Homestake  Mining..  New  York 

Kirkland  Lake Toronto 

Lake  Shore Toronto 

Mclntyre-  Porcupine.  Toronto 

Porcupine  Crown. . .  .  Toronto 

Porcupine  V.  N.  T.. .  Toronto 

Portland Colo.  Springs 

Schumacher Toronto 

Silver  Pick    N.  Y.  Curb 

Teck  Hughes Toronto 

Tom  Reed Los  Angeles 

United  Eastern N.  Y.  Curb 

Vindicator  Consol. . .  Colo. 


Hinh 
GOLD 


28}       25)        26     Jan. 


69}        62  69'  Mar 

*47       *40  *45J 

2.45     2  05  2  35  Nov. 

20  40   18  75  19  50  Jan. 


•22,  Q,X  $0    10 
'22.  Q  0  25 


0  02 
0  05 
0  05 
0.25 


•22, 

'22,  M 

•21.  K 
22,  K 
17, 

20,  Q 


0.02 
0.05 
0  03 


\  indicator  Consol.  .  .      Colo.  Springs 

White  Caps  Mining..     N.  Y.  Curb 

Yukon  Gold N.  Y.  Curb 


Batopilas  Mining New  Y'ork 

Beaver  Consol. Toronto 

Coniagas Toronto 

Crown  Reserve Toronto 

Kerr  Lake N.  Y.  Curb 

La  Rose Toronto 

McKinley-Dar.-Sav..  Toronto 

Mining  Corp.  Can. . .  Toronto 

Nipissing N.  Y.  Curb 

i  int.iri.i  Silver New  Y'ork 

Ophir  Silver N.  Y.  Curb 

Temiskaming Toronto 

Trethewey Toronto 


u 

SILVER 


1} 

*32} 
I    00 


3} 

*44 

*22; 

I   15 


b  1     Dec. 

I  HJan. 


1}  Ju 


1}  Dec. 

*33  May 

I   00  May 

*20  Jan.  ' 

3)  Jan. 

*43  Apr. 

*22  Oct. 

1.10  Sept. 

5}  Jan. 

71  Jan. 

*I2  Jan. 


•19, 
22,  Q 
20,  Q 


*35      Ja 


07,1 
20,  K 

■|^Q 
'22.  Q 
•18, 
'20,  Q 
'20,  Q 
'22.  Q.X 
'19,  Q 
'12, 
'20,  K 
'19, 


0  12} 
0  03 
0  12} 
0  05 
0.12! 
0  02 
0  03 
0  121 
0  30 
0  50 
0  10 
0  04 
0.05 


Boston  &  Montana.. 

Cash  Boy 

Dolores  Esperanza. 


Curb 
Curb 

El  Salvador N.  Y.  Curb 

Butler N.  Y.  Curb 


GOLD    AND    SILVER 

N.  Y.  Curb 


Jumbo  Extension.. 
MacNamara  M.&M. 
Tonopah  Belmont.. 

Tonopah  Divide 

Tonopah  Extension.. 
Tonopah  Mining. 
West  End  Consol.. . . 


.  Curb 
.  Curb 
.  Curb 
.  Curb 
NY.  Curb 
N.  Y.  Curb 
N.  Y.  Curb 


*9      Aug.  '18,  SA 


*67        *60        *67 


11 


I! 
1} 

I  A 


SILVER-LEAD 

.  Curb 


11  Apr. 
1}  Oct 
I  ADec. 

*6  Jan. 
*93  Dec. 
32  Aug. 
20  Oct. 
July 
2}  Dec. 
2'.    Apr. 

9}  Jan 

38!  Mar. 

*24}  Apr. 

'54'  Jan. 

5;    Mar 

Dec 


0  07 
0  05 

•10,'  0  02! 

•22,  Q  0.05 

•22.  Q  0  05 

'21, SA        0.05 
'19,  SA       0.05 


Caledonia 

Cardiff  M.&M Salt  Lake 

Chief  Consol Boston  Curb  3  J  3  J 

Consol.  M.&S.       .  Mi  unreal  201        I9J 

Daly  Mining Salt  Lake       f3.00tl.25 

Daly-Wesl  Boston  f2         fll 

Eagle  &  Blue  Bell. .  .  Boston  Curb  2\         2) 

Electric  Point Spokane  *7         *5} 

M    &  S.         .  New  York  10  9J 

Federal  M.  &  S.  pfd.  New  York  39         38} 

Florence  Silver Spokane  *245      *24 

,,.,,!  Salt  Lake  *54       *53 

Hecla  Mining N.  Y.  Curb  6  5J 

Iron  Blossom  Con...  N.  Y.  Curb 

Judge  M.  &S Salt  Lake 

Marsh  Mines N.  Y.  Curb 

Prince  Consol Salt  Lake  *8}        »8  *8      Nov. '17, 

Rambler-Cariboo....  Spokane  *5}        «5         *5     Feb. '19, 

Rex  Consol N.  Y.  Curb 

South  Hecla Salt  Lake 

;  Silver-Ld.  N.  i    Curb 

Stewart  Mines N.  Y.  Curb 

Tamarack-Custer Spokane 

Tintie  Standard Salt  Lake 

I'rah  Apex     .      ....  Boston 

Wilbert  Mining N.  Y.  Curb 

VANADIUM 

Vanadium  Corp New  York  ?9j       37!       38  J  Ja 

ASBESTOS 


;3.50  t2  75     3.00     s.pi 
*9         *6         *9     Jim 


21,  M 
'20, 
'21. Q 
'20,  Q 
'20.  Q 
•20,  Q 
•21.  K 
'20,  SA 
'09, 

22,  Q 
'19, 
•21.  K 

'22.  Q 
•21.  <J 

'20,  Q 

21.  I 


f*60     t*35 


2.25     2  25 

2.021    I    15 

3 ,'         3 ; 


Sepl 

In     Ocl    ' 

Ml     Dec. 

2  25     Jan. 

I    'i7     Dec 

3}   Nov. 


21.  K 
'21, Q 
■20,  K 
'17. 


56; 


54!       56!  Ja 


Asbestos  Corp Montreal 

Asbestos  Corp.  pfd...     Montreal  /o         /o 

SULPHUR 
Frecport.  Texas.    .  New  Y'ork  17  161 

Texas  Gulf New  York  42  J       40j 

MINING,  SMELTING  AND  REFINING 


0.0! 
0  15 
0.05 
0.62! 
0.10 
0.25 
0.05 
0.03 
1.50 
1.00 
0  01 } 
0  01 
0  15 
0  02! 
0  12! 
0.02 
0  02} 
0  01 

0  15 
0  05 
0  05 
0  04 
0  05 
0  25 
0.01 


17;.  No 


Amer.  Sm.  <fc  Ref...  . 
Amer.  Sm.&  Ref.  pf. 
Am.  Sm.  Sec.  pf.  A.. 
V    S.  Sm.  R.  &  M. 
U.S.  Sm.R.A  M.  pf. 


New  York 
New  )  <.rk 
New  Yurk 
New  Y'ork 
Ni  x  \    rk 


5  4 


501 


97}       95 


531 

Mar.  '21,  Q 

90 

M.ir  '22   Q 
Apr.  '22,  Q 

'■ 

Jan.    21,  Q 

4 

.1.,,,.  '22.  Q 

1.00 
I  75 
1.50 
0.50 

0.871 
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NEW  MACHINERY 
AND  INVENTIONS 


"Guniting"  a  225-Ft.  Flue 
Che  following  is  a  description  of  a 
Hue  that  was  constructed  by  the  Cala- 
veras Copper  Co.  to  connect  the  dust 
chamber  with  the  stack  at  the  com- 
pany's 300-ton  smelter  at  Copperopolis, 
Cal.  This  flue  is  225  ft.  long,  8  ft.  in 
diameter,  and  is  shown  in  photographs 
1  and  2,  the  reinforcing  steel  being  en- 
tirely assembled. 

The  vertical  supports,  slightly  in- 
clined, are  made  of  4-in.  boiler  tubes  set 
in  concrete  piers,  and  are  tied  together 
at  the  top.  The  reinforcing  for  the  main 
flue  consists  of  J-in.  rods,  spaced  hori- 
zontally circular  with  2-ft.  centers,  tied 
together,  and  welded  at  the  intersec- 
tions. On  top  of  these  rods,  as  shown 
in  photograph  2,  was  secured  7-A  tri- 
angular mesh  screening.  The  circular 
i-in.  diameter  ribs  were  bent  up  and 
welded  to  make  several  rings.  As  stated 
above,  all  this  steel  reinforcing  was  en- 
tirely assembled  and  was  self-support- 
ing. The  next  step  was  to  apply  heavy 
tarpaulin,  or  canvas,  to  the  outside  of 
the  steel  reinforcing,  and  "gunite"  was 
then  shot  on  the  inside,  the  lower  half 
of  the  flue  being  shot  first.  The  can- 
vas backing  was  moved  along  the  flue 
as  the  work  progressed.  After  the  in- 
terior of  the  flue  had  been  shot  (see 
photograph  3)  the  exterior  of  the  flue 
was  shot,  the  completed  flue  being 
shown  in  photograph  4.  A  three-to-one 
mixture  of  sand  and  cement  was  used. 
The  slope  of  the  flue  is  about  25  deg. 
from  the  horizontal,  and  the  average 
thickness  of  the  "gunite"  is  2  in. 
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is  done  by  turning  the  whole  end  shield, 
the  bolt  holes  being  drilled  large  enough 
to  allow  all  the  rotation  necessary. 
When  the  proper  brush  position  is  de- 
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forms  the  support  for  the  drum  and 
gear  shaft  bearings,  the  latter  being 
electric  steel  castings,  fitted  with  re- 
newable bronze  bushings  and  lubricated 


Motors  for  Mine  Pump  Service 

There  has  recently  been  developed 
a  direct-current  motor  especially  built 
for  operating  mine  pumps.  The  design 
and  construction  of  the  motor  is  the  re- 
sult of  investigation  of  conditions  under 
which  mine  pumps  operate. 

Six  different  sizes  and  ratings  are 
built,  but  the  design  and  construction 
is  standard  for  each  size.  They  are 
compound  wound  with  approximately 
15  per  cent  series  winding,  having  four 
main  field  and  two  commutating  field 
poles.  All  field  poles  are  laminated 
and  bolted  to  the  frame.  The  frames 
are  cast  steel,  octagonal  in  shape,  and 
provided  with  a  large  hole  in  the  bottom 
for  drainage  of  any  water  that  may  ac- 
cumulate inside  the  frame.  The  leads 
are  brought  out  through  heavy  insula- 
ting bushings  to  connection  plate  on  the 
side  of  the  frame.  Stamped  markings 
on  both  the  bushings  and  the  connection 
plate  above  each  lead  show  the  exter- 
nal connections  for  both  directions  of 
rotation. 

The  motors  are  not  designed  to  run 
totally  inclosed,  but  as  a  protection 
against  water  there  is  a  sheet-metal 
top  half  cover  on  the  commutation  end, 
the  end  shield  on  the  pinion  end  being 
cast  -olid  on  top.  A  new  feature  in 
this  motor  is  the  large  bearing  housings 
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Constructing  a  flue  at  Copperopolia,  Cal. 


termined.  the  end  shield  is  doweled  to 
the  frame,  and  its  bolts  are  tightened. 
The  brush  holders  are  specially  de- 
signed, and  so  constructed  to  prevent 
chattering  or  the  rocking  of  the  brushes 
in  the  holder.  The  design  is  a  devel- 
opment of  the  General  Electric  Co. 


A  Convenient  Small  Hoist 

A  self-contained,  small  portable  hoist 
which  is  suitable  for  light  hoisting  and 
hauling,  is  mechanically  dependable, 
safe  from  injury  to  its  mechanism  and 
protected  in  such  a  way  as  to  pi  event 
injury  to  workmen  finds  ready  applica- 


from  a  waste-packed  oil  reservoir.  The 
controller  box  and  resistance  panel  are, 
of  necessity,  mounted  on  the  exterior 
of  the  casing.  All  other  mechanism 
and  the  motor  are  entirely  inclosed. 

The  hoist  is  provided  with  a  clutch 
manipulated  by  a  lever  at  the  oper- 
ator's end  of  the  hoist,  which  lever  is 
automatically  locked  either  "in"  or 
"out."  Control  of  the  load  is  effected 
by  a  powerful  hand-brake,  whose  con- 
trolling hand-lever  is  conveniently 
placed.  This  brake-lever  is  normally 
'etched  in  an  "off"  position,  allowing 
the  hoist  drum  to  run  free.     A  remov- 
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able  door  or  cover   is  provided   on  the  handled.     The  years  are  hardened  and 

top   of   the   casing   to   give   easy    access  run    in    oil,    and    the    machine    can    be 

to    the    mechanism    within.      All    parts  furnished    for  operation   on   both  alter- 

the  barrel  of  the  rope  drum  are  natisg   and    direct    current.      The    New 

Jersej     Foundry    &     Machine    Co.,    90 

The   S    x    12    in    drum    has   a   capacity  West     St.,    New     York     City,     manufae- 

ti.    wire    rope   and    a  tures  the  hoist. 


Small  inclosed  hoist 

rated  hoisting  capacity  of  1,500  lb.  at 
a  speed  of  100  ft.  per  minute.  The 
standard  motor  employed  is  of  5  hp. 
operating  at  1,200  r.p.m.  The  entire 
hoist  measures  -  x  2  x  4J  ft.  over  all. 

This  new  product  has  been  developed 
by  the  Treadwell  Engineering  Co.,  at 
Easton,  Pa. 

An  Electric-Driven  Chain  Hoist 

Mine,  mill,  and  smelter  operators 
frequently  have  use  for  hand-power 
hoists  of  five  tons*  and  larger  capacity. 
The  following  is  a  description  of  a 
patented  electric  machine  that  may  be 
suspended  in  the  bight  of  the  operating 
chain,  and  has  a  capacity  to  overhaul 
■  jf  hand  chain  per  minute  and 
a  chain  pull  of  130  lb.  This  gives  a 
load-lifting  speed  of  approximately  four 
that    obtainable    by    hand    power 


Chain  hoixt  with  electric  drive 

and   requires  only  one  man   for  opera- 
tion. 

Current  may  be  supplied  by  a  flexible 
conductor  from  convenient  sockets  or 
suspended  from  the  hoist  if  more 
'lesirable  to  bring  feeders  to  that 
point.  The  machine  balances  itself. 
weighs    about    160    lb.,    and    is    easily 


An  Ingenious  Device  for  Filling 
Storage-Battery  Cells 

Bj  means  of  a  cleverly  devised  tool, 
the  exact  amount  of  water  necessary 
to  till  storage-battery  cells  is  permitted 
to  flow  into  the  cells  without  over- 
flowing or  causing  the  electrolyte  to 
slop  over.  In  addition  to  saving  time, 
tl  i  of  the  device  will  materially  aid 
in  keeping  the  battery  tops  dry,  and 
will  be  equally  useful  where  one  battery 
is  kept   or  where  a  fleet  is  maintained. 

The  barrel  end  of  the  filler  is  grasped 
with  the  index  finger  resting  upon  a 
trigger  on  the  lower  side.  The  nozzle 
end  is  inserted  in  the  filling  vent,  the 
trigger  is  then  held  down,  and  the 
water  flows  through  the  hose  into  the 
cell.  As  soon  as  the  level  of  the  liquid 
reaches  the  proper  height,  a  contact  is 
made   and   a   small   electric   bulb   signal 


Battery  cell-filling  device 

lights.  The  trigger  is  then  released, 
shutting  off  the  water,  and  the  opera- 
tion is   repeated   in  the  next  cell. 

The  device  is  known  as  the  Exide 
Cell  Filler  and  is  the  invention  of  and 
manufactured  by  the  Electric  Storage 
Battery  Co.,  of  Philadelphia,  Pa. 


TRADE  CATALOGS 


Traylor  Machinery — The  Traylor  En- 
gineering &  Manufacturing  Co.,  of 
Allentown,  Pa.,  and  with  branch  offices 
at  Xew  York,  Chicago,  Pittsburgh,  Los 
Angeles,  and  Spokane,  has  issued  Bul- 
letin 1,000,  which  consists  of  a  pocket 
edition  of  the  company's  general 
catalog.  Condensed  information  is 
given  concerning  crushing  and  grinding 
machinery,  furnaces,  classifiers,  jigs, 
mine  skips  and  cages,  pumps,  and 
compressors. 

Mine  Pumps— Catalog  No.  15,  issued 
by  the  Prescott  Co.,  Menominee,  Mich., 
covers  the  subject  of  mine  pumps — 
electric  and  steam — in  an  excellent 
manner.  The  illustrations  are  beauti- 
fully done  and  the  issue  does  credit  to 
the   company.     There    is    also    included 


a  number  of  tables  and  engineering 
data.  Prescott  pumps  need  no  intro- 
duction to  mining  men,  but  the  descrip- 
tions of  the  various  types  will  prove 
interesting  to  those  who  are  not 
familiar  with  all  of  them. 

Pump  Hearings  The  Oliver  Sher- 
wood Co.,  of  505  Market  St.,  San 
Francisco,  Cal.,  has  issued  a  bulletin 
bearing  the  title  "Gutless  Bearings," 
which  describes  the  uses  and  advan- 
tages of  an  "Olivite"  rubber  bearing 
for  pumps.  A  number  of  objections 
made  to  the  use  of  rubber  bearings 
are  given  in  the  pamphlet  and  argu- 
ments in  favor  of  their  use  are 
presented. 

Controllers — A  simple  description  of 
controllers  for  electric  motors  and 
definitions  of  the  terms  used  in  that 
connection  have  been  compiled  by  the 
Electric  Power  Club  and  published  in 
a  handbook.  Words  which  do  not  ap- 
pear in  the  regular  dictionaries  are 
here  explained  in  simple  language,  and 
in  addition  to  being  a  handbook  for 
users  of  electrical  control  apparatus, 
the  volume  gives  the  meaning  of  terms 
with  which  all  users  of  electrical  ap- 
paratus should  be  familiar.  The  hand- 
book may  be  obtained  from  leading 
manufacturers  of  electric  power  and 
control  apparatus,  or  from  S.  N. 
Clarkson,  executive  secretary,  1017 
Olive   St.,   St.   Louis,   Mo. 

Couplings  —  The  function  of  the 
Whitney  free-floating  coupling  is  to 
transmit  power  from  one  shaft  to  an- 
other, though  the  shafts  are  not  in 
alignment,  without  causing  strains  in 
the  shafts  or  bearings.  This  is  ac- 
complished by  the  power  being  trans- 
mitted through  the  free  floating  center 
link  which  fits  into  sockets  in  the  hubs 
so  that  it  is  free  to  rock  in  any  direc- 
tion and  float  laterally  and  yet  is  of 
such  design  as  to  give  a  positive  drive. 
The  action  of  these  couplings  is  in  no 
way  accomplished  by  the  bending  or 
otherwise  distorting  of  any  of  its 
members,  and  therefore  limited  by  the 
fatigue  of  material,  but  is  due  entirely 
to  the  geometric  design  of  the  center 
link.  Further  particulars  are  fur- 
nished in  Circular  No.  1922,  issued  by 
the  Kay  Manufacturing  Co.,  Norwalk, 
Conn. 

Compressors — Bulletin  No.  407,  issued 
by  the  Bury  Compressor  Co.,  of  Erie, 
Pa.,  describes  the  Bury  Universal 
three-cylinder,  two-stage  compressor. 
This  type  includes  among  its  special 
features  the  square  type,  rolling-mill 
style  frame;  broad,  deep  and  well  rein- 
forced with  heavy  ribs  with  ample 
support  under  its  entire  length  and 
breadth;  large  main  bearing  surfaces 
in  removable  shells,  easy  of  adjust- 
ment and  removal;  thorough  and  copi- 
ous automatic  lubrication;  automatic 
patented  pyramid  box  plate  intake  and 
discharge  valves  with  the  largest  areas, 
insuring  light  work,  low  velocity  of 
air  through  valves  and  low  power 
cost  with  high  efficiency,  noiseless  in 
operation,  and  most  simple. 
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Recognition  of  Mexico 

AMERICANS  who  are  mining  or  who  are  desirous  of 
L\  mining  in  .Mexico  would  like  u-.  have  all  possible 
X  A.  done  to  promote  stability.  They  would  like  to 
see  the  United  States  use  its  friendly  influence  to  that 
end.  Many  of  them  would  like  to  see  the  Government 
at  Washington  formally  recognize  that  at  Mexico  City, 
believing  that  President  Obregon  has  shown  capacity 
for  maintaining  a  stable  and  increasingly  orderly 
government.  The  reports  which  come  to  us  from  time 
to  time,  from  mining  men,  as  to  conditions  in  Mexico, 
are  moderately  favorable.  The  country  is  still  indus- 
trially almost  prostrate,  as  the  result  of  the  long 
years  of  internal  war  and  banditry;  but  it  is  agreed 
that  the  tendency  is  toward  improvement  and  that 
the  present  administration  is  doing  pretty  well. 

The  policy  of  the  Government  in  Washington  is  not 
that  of  a  few  years  ago:  we  do  have  a  foreign  policy; 
we  recognize  that  we  have  part  in  and  are  affected 
by  the  conditions  of  other  peoples  than  our  own.  Our 
Government  will,  therefore,  do  everything  that  it  can 
toward  aiding  the  prosperity  of  Mexico  and  in  assist- 
ing those  Americans  who  are  engaged  in  mining 
enterprises  there.  The  State  Department,  according 
to  trustworthy  reports,  is  willing  to  recognize  the 
present  government  in  Mexico,  provided  the  usual 
preliminaries  and  mutual  agreements  are  made,  pref- 
erably in  the  form  of  a  trea'y.  There  is  one  clause 
in  the  new  constitution  of  Mexico — Article  27 — which 
in  effect  confiscates  the  property  of  certain  Americans 
in  Mexico  by  declaring  that  the  oil  in  the  oil  lands 
is  the  property  of  the  state,  although  these  lands  have 
been  obtained  by  private  purchase  from  individual 
Mexican  owners.  No  real  attempt  has  been  made  to 
enforce  this  action:  nevertheless  it  stands  as  a  threat. 
It  is  admittedly  a  difficult  and  perplexing  problem  for 
the  Mexican  government,  whose  minerals  are  other- 
wise held  to  be  the  property  of  the  state,  and  are  held 
by  individuals  or  companies  only  so  long  as  they  pay 
the  stipulated  rental  in  the  form  of  taxes. 

Just  as  Mexico  is  puzzled  and  disturbed  over  the 
petroleum  situation,  which  must  look  to  President 
Obregon  as  if  foreign  capital  were  obtaining  sover- 
eignty over  one  of  Mexico's  greatest  sources  of 
wealth,  the  Government  in  Washington,  whose  min- 
ing law  gives  away  its  minerals  in  perpetuity,  is  unable 
to  see  any  foundation  for  the  Mexican  attitude.  It  is 
a  misunderstanding  that  could  be  cleared  up  and 
adjusted  by  frank  conversations,  not  by  stilted  diplo- 
matic notes.  With  these  matters  discussed  and  boiled 
down  to  a  common  agreement,  a  treaty  would  be 
possible  which  would  bind  the  friendship  of  the 
two  nations.  Such  overtures  should  come  from  the 
Mexican  government;  and  if  made  frankly  and  fairly, 
as  we  have  no  doubt  they  would  be,  there  is  no  ques- 
tion whatever  of  a  highly  satisfactory  outcome. 


Another  Assessment  Work 

SENATOR    STANFIELD,    of    On  d    have 

done  better  than  introduce,  as  he  did  on  Feb.  20,  a 
resolution  to  suspend  the  requirements  of  annua! 
assessment  work  on  mining  claims  during  "the  years 
1920  and  up  to  and  including  June  30,  1921. "  I 
were  nevermore  than  two  reasons  for  the  suspension  of 
the  assessment  law.  These  were,  briefly,  the  absence 
of  the  claim  holder  in  service  during  the  war,  and, 
second,  the  difficulty  in  securing  labor  to  perform  the 
work.  Neither  of  these  conditions  now  exists,  nor  have 
the  conditions  named  existed  for  some  time. 

The  question  has  been  well  debated  in  the  past  when- 
ever it  has  come  up  in  Washington.  Beginning  with  the 
years  1917  and  1918,  when  the  plea  that  the  law  be  sus- 
pended was  unanimously  granted  by  Congress,  the  mat- 
ter has  been  brought  up  for  discussion  year  after  year. 
The  law  was  again  suspended  in  1919,  when  at  first  only 
five  claims  held  by  an  individual  were  exempted,  this 
restriction  being  removed,  however,  before  the  year 
ended,  so  that  all  claims  were  then  exempt.  It  was 
promised  then  that  suspension  would  not  be  asked  again 
in  the  future.  The  matter,  nevertheless,  was  brought 
up  in  1920,  and,  as  a  compromise,  six  months'  extension 
of  the  time  within  which  the  work  must  be  done  was 
granted,  so  that  1920  assessment  work  was  being  per- 
formed until  July  1,  1921.  Then  last  August  a  bill  was 
passed  making  the  assessment-work  year  coincide  with 
the  fiscal  year  instead  of  the  calendar  year,  which  had 
the  effect  of  extending  the  period  for  1921  work  by  six 
months,  or  until  July  1  next  at  noon.  Thus  claim 
holders  had  eighteen  months  to  do  their  1920  work  and 
will  have  a  similar  period  for  that  required  for  1921. 

It  is  to  be  noted  from  the  foregoing  that  the  law  was 
completely  suspended  in  1917,  1918,  and  1919  and  that 
no  work  was  necessary  during  those  years  to  hold 
claims.  But  for  the  year  1920  the  stipulated  amount  of 
work  was  required,  and  likewise  for  1921,  the  time  in 
which  the  work  must  be  done  in  both  of  these  periods 
merely  having  been  extended  (in  the  latter  period  inci- 
dentally) by  six  months.  The  significance  of  Senator 
Stanfield's  bill,  then,  is  seen  in  that  it  provides  for  total 
suspension  of  the  requirements  during  the  years  1920, 
1921.  and  up  to  June  30.  1924.  It  is  thus  retroactive 
as  far  as  1920  is  concerned  and  is  a  violation  of  the 
promises  made  in  1919  that  further  suspension  would 
not  be  asked. 

Evidently  the  bill  was  drawn  in  the  interest  of  specu- 
lators, who  located  claims  as  they  desired,  without  ex- 
pense to  themselves  and  in  the  hope  of  turning  them 
over  at  a  profit.  The  longer  the  period  of  suspension, 
the  longer  will  birds  of  this  feather  flourish,  and  with 
no  resultant  benefit  to  mining.  There  is  one  bit  of 
comfort,  however,  in  all  of  this,  and  it  is  that  the  bill 
stands  little  chance  of  passing.  But  the  more  quickly 
it  is  killed  the  better. 
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The  Premier  Mine 

PAYMENT   OF   A    DIVIDEND   of   half   a   million 
dollars  is  announced  by  the  Premier  Gold  Mining 
This    is   on   account    of   the   quarter  ending 
March  SI  and  is  paid  on  a  capital  of  $5,000,000.     On 

".1  The  company  distributed  $400,000  to  its  share- 
holders, but  the  fact  was  not  made  known  until  recently. 
The  delay  in  publicity  was  caused,  we  understand,  by 

•  ations    for    the    purchase    of    additional    claims. 

Those  handsome  dividends  have  followed  upon  the  com- 
pletion of  the  sixteen  miles  of  tramway  from  the  mine, 
in  the  Salmon  River  district,  in  British  Columbia,  to 
tidewater  at  Hyder.  Alaska,  at  the  head  of  the  inlet 
known  as  the  Portland  Canal,  whence  the  ore  and  con- 
centrate are  shipped  to  the  smelters  at  Anyox  and 
Tacoma. 

The  original  claims,  located  in  June.  lino,  were  ac- 
quired bj  Mr.  O.  B.  Bush,  who  organized  the  Salmon- 
Bear  River  Mining  Co.  The  prospecting  that  was  then 
started  proved  unsuccessful,  and  nothing  was  done  until 
the  summer  of  1914,  when  some  promising  ore  was 
sed  along  the  outcrop.  In  the  winter  of  1915  the 
property  was  examined  by  Mr.  Henry  Krumb,  who  placed 
Mr.  R.  H.  Plate  in  charge  of  the  exploratory  work. 
These  engineers  represented  Mr.  William  B.  Thompson, 
lew  York.  Sundry  crosscut  tunnels  were  driven, 
without,  however,  striking  any  rich  ore,  whereupon  the 
bond  was  canceled,  after  about  $60,000  had  been  spent 
in  eighteen  months.    The  mine  became  idle  again. 

In  the  summer  of  1918  Mr.  R.  K.  Neill,  an  experienced 
operator  of  Spokane,  was  induced  by  Pat  Daly,  who  had 
been  foreman  for  Messrs.  Bush  and  Plate  successively, 
to  examine  the  mine.  The  result  were  so  satisfactory 
that  Mr.  Neill  bonded  the  mine  for  $100,000,  and  began 
work  in  the  spring  of  1919.  He  ascertained  that  the 
X".  1  tunnel,  225  ft.  long  and  250  ft.  below  the  surface, 
had  been  run  nearly  parallel  with  the  lode.  Cuts  of  only 
6  ft.  sufficed  to  disclose  a  veritable  bonanza,  the  assays 
running  into  hundreds  of  dollars  per  ton.  Shortly  after- 
ward, a  fifth  interest  was  bought  by  Mr.  Minor  C.  Keith, 
of  the  United  Fruit  Co.,  and  another  fifth  by  Guggen- 
heim Brothers.  Mr.  Neill  met  the  option  price  of 
$100,000  out  of  the  sales  of  ore. 

To  showT  the  richness  of  the  ore  it  can  be  stated  that 
286  tons  brought  a  return  of  $96,000,  of  which  40  per 
cent  was  in  gold  and  60  per  cent  in  silver.  At  one  time 
a  face  of  ore  7  ft.  high  and  6  ft.  wide  averaged  $1,000 
per  ton.  A  crosscut  showed  a  thickness  of  82  ft.  that 
averaged  $57  per  ton.  The  silver  is  in  the  form  of 
argentite,  proustite,  and  stephanite,  or,  as  a  miner  would 
say,  silver  glance,  ruby,  and  brittle  silver.  The  ore  is 
docile;  the  flow  sheet  of  the  new  mill  includes  concentra- 
tion, cyanidation,  and  flotation.  Most  of  the  silver  is 
recovered  in  the  flotation  froth.  The  grinding  is  done 
in  cyanide  solution.     Mr.  Dale  L.  Pitt  is  manager.     He 

•  be  congratulated  on  the  results  already  achieved, 
which  promise  to  place  the  Premier  among  the  great 
mines  of  the  American  continent. 


Caving  Systems  of  Mining 

IX  A  RECENT  NUMBER  of  Mining  and  Metcdlurgij, 
J.  Parke  Channing  discusses  in  an  interesting  manner 
che  subject  of  caving  systems  of  mining.  In  his 
opening  paragraph  he  defines  the  term  "caving  system  of 
mining"  as  "that  method  of  removing  the  ore  from  an 
underground  body  in  which  the  top  is  first  attacked 
and  mined  out  and  the  capping  or  roof  is  allowed  to 


fall  in  or  'cave'  and  fill  the  space  formerly  occupied  by 
the  mined  ore."  It  seems  to  us  that  this  definition  is 
not  specific  enough,  since  it  would  apply  broadly  to  all 
methods  of  mining  in  which  open  spaces  were  left,  as 
eventually  caving  of  some  kind  results.  The  illustra- 
tions which  Mr.  Channing  uses  to  carry  his  definition 
are  extreme  examples  of  the  same  kind.  It  is  desirable 
to  make  distinction  between  "cover  caving,"  meaning 
by  this  the  breaking  and  settling  down  of  the  overlying 
rocks  upon  existing  cavities,  and  "ore  caving,"  in  which 
the  ore  is  first  undercut  and  is  then  broken  (caved)  by 
the  weight  of  the  orebody  and  cap  rock  above. 

As  a  general  mining  term  "caving"  carries  with  it 
two  fundamental  ideas,  the  incidental  collapse  of  wall 
rocks  and  contiguous  rocks  and  a  systematic  caving  of 
the  cover  with  or  without  a  deliberate  attempt  to  make 
the  weight  of  the  ore  play  a  part  in  breaking  itself  from 
position  and  reducing  large  fragments  to  smaller  ones. 
Incidental  caving  is  consequential  upon  some  method  of 
mining.  Caving  as  used  to  signify  a  method  implies 
control  and  deliberate  planning. 

In  top-slicing,  there  is  the  mining  out  of  a  block  of  ore 
which  may  or  may  not  involve  undercutting.  Usually 
the  ore  is  broken  down  by  drilling  and  blasting.  After 
a  block  has  been  mined  out  the  supporting  timbers  of 
the  room  are  blasted  down  and  the  cover  caves.  This  is 
therefore  not  a  caving  method,  because  the  weight  of 
the  ore  is  not  used  in  mining.  According  to  our  distinc- 
tion, we  would  relegate  it  to  "cover  caving,"  but  prefer 
to  use  the  term  top-slicing.  We  admit  that  top-slicing, 
to  be  successful,  implies  the  regular  caving  of  the  cover 
as  the  slice  is  retreated. 

The  long-wall  method  of  coal  mining  is  without  much 
doubt  one  of  the  first  mining  methods  in  which  roof  pres- 
sures were  used  to  "mine"  the  coal.  Under  favorable 
conditions  little  undercutting  and  only  light  pickwork 
are  required  to  mine  the  coal,  as  the  pressure  put  upon 
the  coal  face  exceeds  the  compressive  strength  of  the 
coal  and  breaks  it  down.  From  this  extreme  we  can  find 
varying  degrees  up  to  the  point  where  the  coal  must 
be  fully  undercut  and  shot  down.  In  all  such  operations, 
however,  the  cover  is  dropped  a  short  distance  back  of 
the  face  being  mined.  Here  is  an  example  of  "ore  cav- 
ing" and  "roof  caving." 

We  believe  it  to  be  desirable  to  limit  the  term  "caving 
method"  to  those  methods  which  involve  more  or  less 
undercutting  and  the  action  of  the  weight  of  material 
and  cover  in  the  further  breaking  of  the  ore. 

Mr.  Channing  traces  out  an  interesting  sequence  in 
the  application  of  the  block-caving  method  at  Miami. 
It  represents  experimentation  with  thin  vertical  pillars 
and  then  with  a  slab  of  ore  in  a  horizontal  position.  A 
logical  consideration  of  block  caving  would  imply  the 
undercutting  horizontally  of  a  relatively  thin  (in  height ) 
block.  The  height  of  the  block  and  its  fall  through  a 
certain  distance,  together  with  the  weight  of  the  cap 
rock,  would  act  under  the  most  favorable  conditions  to 
break  up  the  ore.  It  seems  to  us  that  mining  engineers 
have  not  clearly  defined  the  conditions  under  which  block 
caving  is  effective.  The  undercut  space  should  be  suffi- 
ciently high  to  cause  a  definite  drop  and  the  volume  great 
enough  to  take  care  of  the  expansion  of  the  broken 
ore.  It  need  not  be  the  full  theoretical  amount  repre- 
sented by  the  difference  in  volume  between  broken  ore 
and  solid  ore,  but  it  should  be,  let  us  say  for  a  begin- 
ning, 50  per  cent  of  it.  Block  caving  is  undoubtedly 
more  or  less  gradual,  and,  during  the  process  of  draw- 
ing, the  upper  part  of  the  block  is  undergoing  progres- 
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Bive  breaking  down.  Hence  our  reason  for  saying  thai 
the  volume  of  undercut  maj  be  a  fraction  of  the  theorel 
ical  requirement. 

A  relatively  thin  slab  is  required,  as  a  thick  slab 
would  be  held  too  firmly  by  the  sides.  In  the  method 
as  applied  years  ago  in  the  Pewabic  mine,  end-cutting 

of  the  block  was  practiced,  and  this  released  it  tip  a 
considerable  degree,  but  in  the  method  d<  .   Mr. 

Channing  the  top  weight  must  be  sufficient  to  shear  the 
sides  of  the  block.  This  factor  acts  to  reduce  the  ver- 
tical thickness  of  the  block.  It  is  of  interest  to  note 
that  there  is  a  close  parallel  between  the  practice  at 
the  Ruth  mine  and  at  Miami  and  long-wall  mining.  At 
the  mines  mentioned,  the  thin  slab  is  not  dropped  as 
a  unit,  as  in  the  Ohio  and  Pewabic  practices,  but  is  sub- 
jected to  the  downward  thrust  of  the  broken  and  moving 
capping  and  the  broken  ore.  This  thrust  acts  upon 
the  end  of  the  thin  block.  By  sequentially  undercutting 
the  end  of  the  block  and  retreating,  the  end  of  the  block 
is  progressively  crumbled  off,  and  as  it  subsides,  due 
to  drawing  off  through  chutes,  the  irregular  ore  blocks 
are  gradually  reduced  in  size.  This  differs  from  the 
type  examples  of  block  caving  represented  by  the  prac- 
tice at  the  Pewabic  and  Ohio  mines  and  more  closely 
approximates  the  long-wall  mining  method.  We  suggest 
that  it  be  called  "progressive  block  caving,"  rather  than 
"block  caving." 

♦ 

Selective  Dredging 

AN  INTERESTING  outcome  of  the  present  struggle 
/-\  to  reduce  costs  in  mining  operations  is  taking  place 
X  A.  in  the  gold-dredging  industry.  Engineers  are 
resorting  to  a  close  scrutiny  of  their  drill  logs  and  are 
discriminating  in  their  selection  of  dredging  ground  on 
the  basis  of  its  gold  content  and  ease  of  dredging.  In 
a  general  way  gold  dredging  has  always  been  conducted 
with  a  reasonable  distinction  between  pay  and  non-pay 
ground,  but  the  lines  are  being  drawn  closer,  and 
dredge  engineers  are  now  discussing  selective  dredging. 
This  involves  the  drilling  of  additional  drill  holes  in 
uncertain  parts  of  given  areas  and  the  study  of  the 
vertical  distribution  of  the  gold,  with  the  object  of 
curtailing  the  depth  of  dredging  whenever  possible. 

In  one  instance  coming  to  our  attention  the  dredge 
engineer  has  graphically  represented  the  vertical  dis- 
tribution of  gold  content  upon  his  working  map  for 
each  test  hole  or  pit.  With  this  chart  he  is  laying  out 
the  course  of  his  dredge  and  specifying  the  digging 
depths  in  accordance  with  the  principle  of  making  every 
cubic  yard  dredged  carry  its  cost  and  yield  some  profit. 
It  is  precisely  by  methods  such  as  these  that  mining  can 
be  made  to  pay. 

Continuity  of  Operation 

CONTINUITY  in  the  operation  of  modern  cyanida- 
tion  machinery  is  an  essential  to  economy  and 
efficiency.  Equipment  is  arranged  usually  so  that 
stoppage  of  the  entire  mill  need  not  occur  in  consequence 
of  minor  breakdowns  or  normal  repairs.  In  some  opera- 
tions, however,  the  supply  of  power  is  not  dependable, 
and  extraordinary  provision  must  be  made  against  acci- 
dents that  may  occur  from  this  cause. 

At  the  Hollinger  cyanide  plant  a  number  of  slow- 
speed,  mechanical  agitators  are  used  to  assist  dissolution 
of  the  gold  before  subsequent  treatment  is  begun.  The 
need  for  a  reliable  supply  of  power  and  for  adequate 
provision   against   accident   will   be   apparent   to   those 


whose  experience  has  included  the  operatioi 

olved 
installation  of  compressors  of  a   novel  de  is 
arranged  thai   by  making  minor  changi  an  be 

converted  into  steam  engines,  the  induction  motors  then 
serving   as  ible    units    hav< 

found  to  constitute  an  insurance  agaii 
trouble  in  the  mill,  in  ■ 

was  in  service  during 
192]   for  current-generating  purposes  for  f< 

Thus    was    it    possible   to    cot  on    without 

interruption  through  a  period  during  which 
company  failed  to  meet  requirements. 

The  design  of  suitable  equipment  is  not   all  that   is 
I  in  mining  work;  numerous  unfavorable  contin- 
ies  must   be  foreseen  and  prevision  made  for  them. 
Although  thi  suffer  from  the  efl  broken 

machinery  and  unfilled  contracts  deserve  some  degree  of 
sympathy,  commendation  is  merited  by  others  who  make 
extraordinary  provision  against  the  ill-effects  of  accident 
or  delay;  for  uninterrupted  operation  is  the  keystone  of 
industrial  success. 


Industrial  Applications  of  the 
Flotation  Process 

MANIFOLD  are  the  uses  of  flotation,  and  inti 
ing  the  details  when  the  process  is  borrowed, 
often  unconsciously,  for  application  in  some 
phase  of  industry  other  than  as  a  sequel  to  the  mining 
of  metals.  Much  research  has  been  done  on  the  de- 
inking  of  printed  paper,  as  well  as  on  the  development  of 
an  ink  that  would  be  susceptible  to  bleaching  by  an 
economical  chemical  treatment.  However,  the  use  of  the 
carbon-base  ink,  which  is  unsusceptible  to  bleaching 
processes,  has  persisted;  and  now  comes  a  method  by 
which  it  may  be  removed  from  old  papers,  and  by  which 
many  economies  may  be  effected,  for  newspapers  may 
thus  be  used  almost  indefinitely.  In  this  process  the  old 
papers  are  shredded  and  macerated  in  water;  the  pulp 
is  then  heated  and  laundry  soap  is  added,  agitation 
being  maintained  until  the  oil  in  the  ink  is  thoroughly 
emulsified.  Cold  water  is  then  added,  with  the  result 
that,  as  the  heating  continues,  some  of  the  soap  is 
thrown  out  of  solution  and  rises,  with  the  oil  and  the 
pigment,  to  the  surface  as  bubbles.  These,  carrying 
their  load  of  carbon  from  the  printer's  ink,  are  then 
removed  by  an  appropriate  mechanism,  or  are  allowed 
to  overflow. 

This  invention  forms  another  example  of  the  separa- 
tion of  a  mineral  by  the  flotation  process;  but  a  long 
vista  of  legal  tangles  is  seen  ahead  if  an  attempt  be 
made  to  determine  whether  or  not  the  amount  of  oil  used 
in  the  ink  amounts  to  more  cr  less  than  one-half  of  1 
per  cent  of  the  carbon  contained  therein ! 


The  Technique  of  Mining 

RECENTLY,  a  mining  engineer  in  conversation  with 
us  remarked  that  in  mining  considerably  more  at- 
l  tention  to  technical  matters  was  needed.  How  is 
it,  he  said,  that  while  adequate  attention  is  given  to  the 
metallurgical  treatment  of  the  ore,  and  an  organization, 
the  metallurgical  staff,  is  considered  essential  in  impor- 
tant operations,  the  mine  itself  is  allowed  to  go  on  in 
humdrum  fashion  without  adequate  attention  to  many 
technical  details?  He  remarked  that  the  mine  super- 
intendent and  his  foremen  usual! v  have  their  time  so 
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occupied  that  they  are  unable  to  give  adequate  attention 
to  improvements  in  methods,  equipment,  and  operations. 
In  our  opinion  this  general  criticism   is   worth   the 
attention   of    mine    managers.      Not    enough    technical 
tants  are  directly  concerned  as  fact  finders  in  the 
production  operations  of  a  mine.     Neither  foremen  nor 
superintendents  have  sufficient  time  to  investigate  thor- 
oughly the  detail  of  the  ordinary  run-of-mine  work.    No 
attention   is  given  to  cost  analysis  and  sampling, 
and  surveying  and  even  geological  mapping  come  in  for 
a   fair  share  of  study.     These  are  very   important;    but 
of  importance  also  are  technical  studies  of  drilling  and 
blasting  operations,  of  mining  methods,  of  mucking,  of 
spoliation,  of  hoisting,  of  drainage,  of  ventilation 
and  of  wastes  both  in  labor  time  and  supplies. 


.     Price  and  Service 

IN  A  SMALL  GATHERING  in  one  of  the  engineering 
clubs,  an  experienced  mining  engineer  was  discussing 
the  power  problem  at  his  property.  He  stated  that 
the  present  power  requirement  of  the  property  in  ques- 
••.  as  approximately  1,000,000  kw.-hr.  per  month.  The 
cost,  let  us  say,  was  lc.  per  kw.-hr.,  or  $1,000  per  month. 
"Usually,"  our  engineer  friend  went  on  to  say,  "first 
consideration  is  given  to  cost,  but  this,  after  all,  is 
secondary.  It  is  the  service  that  counts.  Continuity  of 
service,  reliability,  is  a  far  more  important  considera- 
tion than  cost." 

There  is  a  good  point  to  this  engineer's  argument. 
How  often  do  we  really  consider  cost  details  in  the 
light  of  the  accessory  facts?  Cost  is  the  most  obvious 
factor,  but  when  we  are  buying  drill  hose  how  many  of 
us  have  the  facts  in  hand  on  the  durability,  weight  per 
foot,  and  efficiency  as  a  conduit  for  compressed  air? 
When  we  complain  about  power  costs  we  seldom  think  of 
the  twenty-four  hour  365  days  per  year  service  that  may 
be  attained  at  the  switchboard.  A  power  interruption 
of  an  hour  in  a  mine  employing  400  men  may  mean  a 
direct  money  loss  of  $200,  or  one-fifth  of  the  power  bill. 
A  day's  interruption  may  mean  a  relatively  large  loss  in. 
milling  capacity. 

Similarly,  it  is  not  the  day's  pay  that  looms  as  the 
important  limiting  factor  of  most  mining  operations, 
but  the  quality  of  the  service  rendered.  In  the  purchase 
of  supplies,  power,  equipment,  or  labor  we  are,  if  we 
are  logical,  under  the  necessity  of  having  the  facts  on 
service. 


The  Sucker  List 

DON'T  BELIEVE  that  the  promoter  who  is  direct- 
|  ing  the  destinies  of  fly-by-night  and  impossible 
mining  ventures  in  which  the  innocent  or  mer- 
cenary or  the  foolish  stock  buyer  puts  his  money  has 
■>mplete  disregard  for  this  trusting  buyer.    On  the  con- 
try,  he  studies  him  most  carefully,  and  if  we  are  to  be- 
eve  one  of  our  friends,  the  more  experienced  of  these 
"milkers  of  the  public"  have  introduced  modern  methods 
their  business  to  the  extent  of  classifying  prospect 
lists  into  distinct  strata.     In  one  instance  the  "milker" 
has  what  he  terms  his  Class  A  list.     This  list  contains  the 
names  of  "suckers"  who  come  through  all  the  time,  in 
amounts  of  from  $250  up  to  several  thousand,  and  on 
any  venture.    We  suppose  a  new  name  belonging  to  this 
designation  might  become  the  object  of  lively    bidding 
on  the  part  of  several  "milkers"  if  it   were  possible  to 
auction  it  off.     Next  to  Class  A  is  Class  B.     Tn  this  the 


owner  of  the  name  "comes  through"  all  the  time  on 
anything,  but  only  in  small  amounts.  Class  C  includes 
a  list  on  which  some  20  to  30  per  cent  of  the  names  will 
invariably  "come  through"  in  greater  or  less  amounts 
of  money.  Class  D  represents  a  list  which  yields  remit- 
tances from  only  10  per  cent  of  the  total  number. 

We  had  suspected  it  before,  but  now  we  know  it. 
There  are  various  degrees  of  this  "suckeritis"  disease. 
The  victims  may  range  from  the  high-grade  nugget 
type  to  the  low-grade  spotted  type.  Can't  you  see  the 
manager  of  this  unmoral  enterprise  weighing  the  vari- 
ous candidates  upon  his  delicate  balances  and  assigning 
them  to  the  different  divisions  of  his  mailing,  list?  We 
can  imagine  his  joy  and  satisfaction  when  he  discovers 
a  Class  A  name.  It  is  probable  that  he  handles  it  with 
reverent  care  and  with  secret  admiration  for  an  indi- 
vidual who  can  work  and  save  and  then  consistently  give 
his  money  away  to  him.  Picture  the  disdain  of  this 
crafty  individual  as  he  throws  a  name  into  the  Class  D 
list  and  the  utter  contempt  with  which  he  must  regard 
the  fellow  who  consistently  inquires  but  never  bites. 


Improving  Our  News  Service 

WHATEVER  VALUE  news  may  have  is  increased 
by  promptness  in  reporting  it.  Desirous  of  con- 
tinuing the  efficient  service  that  by  reason  of  its 
location  the  Mining  and  Scientific  Press  in  the  past  was 
able  to  give  its  subscribers  with  respect  to  happenings 
west  of  the  Rockies,  the  Engineering  and  Mining 
Journal-Press  has  arranged  to  receive  from  its  corre- 
spondents by  telegraph  the  news  of  important  events  that 
may  occur  in  the  Far  West.  Thus  will  be  saved  the  time 
that  may  hitherto  have  been  lost  in  mailing  such  reports. 
Western  subscribers  will  receive  a  service  practically  as 
prompt  as  any  rendered  by  the  Press  in  the  past,  and 
those  in  the  East  will  get  important  Western  news  with 
greater  dispatch. 

Use  of  the  telegraph  in  reporting  news  events  had 
long  been  the  practice  of  the  Engineering  and  Mining 
Journal.  In  a  recent  issue,  detailed  reports  were 
published  of  two  conventions  that  had  taken  place  at 
Spokane  and  Vancouver  but  a  short  time  before,  some- 
thing that  would  have  been  impossible  had  anything 
slower  than  the  telegraph  been  depended  on.  Many 
similar  instances  in  the  last  two  years  may  be  cited. 
For  some  months,  moreover  a  cable  service  for  foreign 
news  has  been  established. 

The  first  requisite  of  news  is  accuracy,  and  the  next 
speed.  In  judging  of  the  promptness  of  foreign  mining 
news,  however,  due  allowance  must  be  made  for  the 
possible  remoteness  of  certain  districts. 


Extended  Use  of  Electric  Furnaces  Will 
Stimulate  Production  of  Copper 

THE  EXTENDED  USE  OF  ELECTRICITY  as  a 
source  of  heat  is  of  interest  to  the  great  copper- 
mining  companies,  for  electric  equipment  and 
transmission  absorb  considerable  quantities  of  the  red 
metal.  We  learn  that  the  largest  electric  steel-melting 
furnace  designed  to  date  has  been  ordered  by  the  Ford 
Motor  Co.  It  will  be  of  the  Greaves-Etchells  type  and 
will  be  manufactured  by  the  Electric  Furnace  Construc- 
tion Co.  The  new  unit  will  have  a  capacity  of  sixty  tons 
of  steel,  and  will  be  used  in  conjunction  with  two  smaller 
furnaces  of  similar  design,  already  in  operation,  and  two 
others  on  order. 
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The  Functions  of  Institutes — I 


By  T.  A.  Rickard 


A  RECENT  bulletin  of  the  Canadian  Institute  of  Min- 
ing and  Metallurgy  contains  an  article  on  'Institute 
-Policy',  by  Mr.  G.  C.  Mackenzie,  who  is  secretary- 
treasurer  of  that  organization.  This  article  is  prompted, 
it  is  stated  frankly,  by  the  reluctant  conclusion  that  the 
Canadian  Institute  "lias,  perhaps  unconsi  iously,  been 
drifting  for  the  past  few  years,  lacking  a  sensi  oi  d 
tion,  and  without  a  definite  idea  of  voyage  in  the  interests 
of  the  allied  industries  it  represents  and  of  the  members 
of  the  society".  Later  in  the  same  article  Mr.  Macki 
says:  "There  is  a  strong  under-current  of  feeling 
within  the  Institute  that  it  is  not  functioning  along  the 
lines  laid  down  in  the  charter".  This  is  interesting 
because  it  recalls  the  comment  frequently  to  be  heard 
in  regard  to  the  policy  of  our  own  organization.  The 
American  Institute  of  Mining  Engineers  started,  as  its 
name  implies,  as  a  society  of  professional  men;  for 
many  years  it  was  such  a  professional  society;  then  it 
lowered  the  bars  and  admitted  almost  anybody  connected 
with  mining  affairs,  including  illiterate  foremen,  pro- 
moters of  mining  companies,  agents  of  machinery 
houses — indeed  almost  anybody  willing  to  pay  $10  per 
annum.  The  membership  became  so  nondescript  that  a 
group  of  professional  men  expressed  their  protest  by 
starting  a  rival  organization,  the  Mining  and  Metal- 
lurgical Society  of  America.  This  was  founded  in  1908 
with  the  idea  of  restricting  membership  to  mining  en- 
gineers, metallurgists,  and  geologists  of  good  repute. 
Unfortunately,  the  Society  set  forth  early  in  its  career 
to  be  exclusive  rather  than  representative;  it  was  un- 
American  in  spirit ;  its  membership  has  continued  to  be 
so  small  as  to  render  ridiculous  its  arrogation  of  a 
national  title;  today  it  is  essentially  a  delightful  dining 
club  in  the  city  of  New  York.  However,  it  has  done 
much  good  work  in  the  study  of  current  problems,  such 
as  the  licensing  of  engineers  and  the  revision  of  the 
mining  law;  it  has  been  a  pied-a-terre  from  which  the 
Institute  itself  was  reorganized  in  1911;  and  it  serves 
as  a  nucleus  of  unrest  to  which  any  dissatisfied  members 
of  the  Institute  can  turn,  for  its  members  almost  with- 
out exception  are  members  of  the  Institute  as  well. 
However,  the  Society  has  not  replaced  the  Institute; 
it  might  have  done  so  if  it  had  been  started  in  a  more 
generous  spirit;  it  has  helped  to  discipline  the  manage- 
ment of  the  Institute,  but  it  has  not  succeeded  in  giving 
the  mining  profession  the  kind  of  national  organization 
that  either  it  or  the  Institute  started  to  establish.  The 
one  is  a  mere  coterie;  the  other  is  nondescript.  Here 
I  ought  to  say  in  all  fairness  that  the  members  of  the 
Society  claim  to-  avoid  rivalry  with  the  Institute, 
especially  by  excluding  the  discussion  of  technology. 
In  the  latest  presidential  address,  that  of  Mr.  J.  E. 
Spurr,  the  idea  of  co-operation  between  the  two  organi- 
zations is  advocated,  including  a  joint  meeting  once  a 
year.  I  write  as  a  detached  critic.  Of  late  years  an 
effort  has  been  made  to  exclude  undesirables  from  the 
Institute;  and  for  a  time  the  qualifications  for  election 
were  more  closely  scrutinized;  but  the  edge  of  reform 
was  blunted  as  soon  as  a  sustained  effort  was  made  to 
increase  the  membership,  particularly  in  1920.  At  that 
time    a  campaign    of    solicitation    rendered    futile    any 


attempl  to  scrutinize  closelj  the  qualific  andi- 

dates  who  had  been  invited  to  join  in  response 
urging  of  the  membership  by   a 

president  who  was  one  of  the  most  distinguished  men 
of  this  generation.  Rarely  is  solicitation  compatible 
with  selection.     At  the  end  of   L920  th  i    had 

'.'".^:;  members,  whereas  the  Society  had  302.    The  com- 
parison  is   eloquent;    obviously   either   I  he    Institul 
nonde  'he   Society    is   non-representative;   ac- 

tually the  adjectives  apply, withoul  the  alternative.  The 
Canadian  Institute  may  have  avoided  both  extremes,  but 
it  also  has  been  generous  in  its  welcome  to  membership, 
so  that  it  includes  many  who  are  not  techniciai 
professional  mining  engineers,  metallurgists,  or  geol- 
ogists.  It  is  fair  to  say  that  to  be  a  member  of  the 
American  or  the  Canadian  institute  is  no  more  evidence 
of  professional  standing  than  to  be  a  subscriber  to  the 
'Engineering  and  Mining  Journal-Press'.  On  the  other 
hand,  membership  in  the  Mining  and  Metallurgical 
Society  does  connote  professional  respectability.  This 
is  true  also  of  the  Institution  of  Mining  and  Metallurgy, 
in  London,  which  has  1000  members,  1000  associates, 
and  350  students.  This  society,  started  in  1892,  has 
aimed  to  make  membership  a  voucher  for  gc-od  standing 
in  the  profession;  and  in  large  measure  it  has  succeeded 
in  doing  so,  because  it  has  never  engaged  in  a  campaign 
of  solicitation  or  tried  to  aggrandize  itself  by  mere 
numbers.  Like  all  such  societies,  it  includes  some  weak 
sisters  and  even  an  occasional  black  sheep,  whose  weak- 
ness or  blackness  has  developed  since  election  to  mem- 
bership, but  on  the  whole  it  does  mean  something  to  be 
a  member  of  the  Institution.  The  members  are  repre- 
sentative in  number  as  well  as  in  character.  Our 
Institute  with  10,000  members  and  the  Mining  and 
Metallurgical  Society  with  300  members  are  not  repre- 
sentative, because  an  American  mining  engineering 
society  that  aimed  to  be  representative  would  include 
about  3000  members;  if  it  included  many  less  it  would 
hardly  be  representative;  if  it  included  many  more  it 
would  hardly  be  selective. 

The  Institution  in  London  has  been  well  managed, 
thanks  largely  to  its  secretary,  Mr.  Charles  McDermid, 
who  has  been  wise  both  to  the  duties  and  to  the  limita- 
tions of  his  office.  Another  factor  favorable  to  the 
success  of  the  Institution  has  been  the  central  position 
of  London,  which  attracts  the  mining  fraternity  from 
every  part  of  the  British  empire.  The  leading  practi- 
tioners live  in  London,  and  have  their  offices  in  the  City ; 
the  mining  engineering  profession  of  Great  Britain  is 
concentrated  in  London,  and  tho-se  engaged  in  other 
parts  of  the  world  gravitate  to  London  at  frequent 
intervals.  Therefore  it  is  easy  for  the  Institution  to 
maintain  monthly  meetings.  These  are  well  attended 
and  are  rendered  pleasant  by  sundry  social  amenities. 
The  discussions  are  not  usually  of  a  high  technical 
standard,  because  many  of  the  British  engineers  stay 
in  London  too  much  and  are  therefore  out  of  touch  with 
the  technique  of  their  profession,  but  the  discussions 
are  conducted  in  an  agreeable  manner  and  serve  ad- 
mirably to  promote  good-fellowship.  That,  after  all,  is 
one  of  the  chief  purposes  of  such  an  organization. 
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Heat  Requirements  of  Chloridizing 
Volatilization 

Bureau  of  Minos  Official  Takes  Exception  to  Some 

of  the  Statements  Made  by  the  Late 

Harai  R.  Layng 

IN  THE  Mining  and  Scientific  Press  of  Feb.  25 
Harai  R.  Layng  presents  the  results  of  some  calcu- 
lations on  the  fuel  consumption  necessary  in  chlo- 
ridizing volatilization  as  practiced  in  the  horizontal 
rotating  kilns  tested  by  the  Bureau  of  Mines  and  in 
his  own  proposed  shaft  furnace.  Because  of  his  critical 
comments  on  the  work  done  by  the  Bureau  of  Mines 
investigators  I  feel  it  necessary  to  call  attention  to  the 
premises  on  which  Mr.  Layng  bases  his  arguments. 

Several  months  ago  Mr.  Layng  wrote  me  stating  that 
he  was  carrying  on  some  calculations  on  the  thermal 
efficiency  of  the  20-ft.  experimental  kiln  in  our  Salt 
Lake  laboratory,  using  such  data  as  he  had  been  able 
to  gather,  asking  for  more,  and  also  inquiring  whether 
we  had  ever  struck  a  heat  balance  on  this  kiln.  The 
metallurgists  at  the  Salt  Lake  laboratory  asked  me  to 
tell  Mr.  Layng  that  they  did  not  consider  extensive 
calculations  on  this  small  kiln  to  be  of  much  value. 
The  fuel  consumption  was  known  to  be  high  in  the 
laboratory  kiln,  but  tests  had  been  made  on  much 
larger  kilns,  and  it  was  felt  that  a  better  practical  cor- 
rection factor  was  available  for  the  small-scale  tests 
than  any  thermal  balance. 

From  Mr.  Layng's  calculations,  the  Salt  Lake  kiln 
used  the  equivalent  of  about  55  gal.  of  fuel  oil  per  ton 
of  ore.  This  is  due  to  the  small  size  of  the  kiln  and  the 
difficulty  of  keeping  out  excess  air.  Instead  of  dis- 
cussing this  small  kiln,  permit  me  to  present  some 
figures  from  the  operation  of  several  larger  kilns. 

A  kiln  operated  by  the  Yellow  Pine  Mining  Co.,  of 
Goodsprings,  Nev.,  afforded  the  following  figures: 
Treating  a  zinc-lead-silver  carbonate  ore  at  900  to  1,000 
deg.  C,  in  a  kiln  50  ft.  long  and  6  ft.  in  diameter,  set 
at  the  proper  slope  and  rotated  at  the  proper  speed  to 
let  35  tons  of  ore  pass  through  in  sixteen  hours,  the 
oil  consumption  was  12  gal.  per  ton.  A  Bruckner-type 
kiln,  16  ft.  long  and  4  ft.  in  diameter,  operated  by 
Morris  Kirk  in  a  semi-commercial  plant  at  Harbor  City, 
near  Los  Angeles,  treated  similar  ore  with  a  consump- 
tion of  up  to  16  gal.  of  oil  per  ton. 

In  the  chloride  volatilization  plant  of  the  Pope-Shenon 
Co.,  at  Salmon  City,  Idaho,  a  kiln  25  ft.  long  by  3  ft. 
internal  diameter  treated  forty  tons  of  oxidized  copper 
ore  in  twenty-four  hours  at  a  temperature  of  900  deg.  C. 
with  an  oil  consumption  of  10  gal.  per  ton,  and  when 
treating  thirty  tons  in  twenty-four  hours,  the  oil  con- 
sumption was  12  gal.  per  ton.  The  largest  kiln  yet 
operated  is  capable  of  treating  125  tons  daily  of  old 
patio  tailing  at  Pachuca,  Mexico,  and  is  operated  by  the 
Blaisdell  Coscotitlan  Syndicate.  I  am  informed  by  the 
manager,  P.  A.  Babb,  that  the  kiln  is  125  ft.  long  and 
8  ft.  internal  diameter,  heats  the  ore  to  nearly   1,000 


deg.  C.  and  uses  12  gal.  of  18,500  B.t.u.  oil  per  metric 
ton  when  treating  125  metric  tons  of  ore  daily.  This  is 
equivalent  to  10.1  gal.  of  20,000  B.t.u.  oil  per  short  ton. 

Mr.  Layng  calculates  that  his  stack  furnace  should  use 
only  the  equivalent  of  8  gal.  of  20,000  B.t.u.  oil.  I  am 
little  inclined  to  carry  on  a  discussion  over  the  differ- 
ence between  an  observed  figure  of  10  gal.  per  ton  in 
two  operations  in  actual  practice  and  a  calculated  con- 
sumption of  about  8  gal.  for  an  untried  furnace.  All 
I  wish  to  do  is  to  agree  that  Mr.  Layng's  calculations  for 
his  furnace  sound  reasonable. 

However,  with  these  figures  in  mind,  I  wish  to  dis- 
count the  indictment  which  Mr.  Layng  brought  against 
the  Bureau  of  Mines  work  in  the  following  words: 
"The  calculations  that  I  have  made,  as  well  as  other 
work  and  studies  that  I  have  done,  cause  me  to  be  firmly 
convinced  that  the  work  on  chloridizing  volatilization 
being  performed  by  the  Bureau  of  Mines  engineers  with 
the  experimental  kiln  has  done  and  is  doing  more  harm 
than  good  to  the  advancement  of  the  art  of  chloridizing 
volatilization."  I  feel  that  the  fuel  consumptions  ob- 
tained in  actual  practice  of  chloridizing  volatilization 
have  amply  justified  us  in  ignoring  the  fuel  consump- 
tions of  the  small  kiln.  The  whole  discussion  here 
should  merely  give  point  to  the  conclusion  that  roasting 
tests  in  the  laboratory  are  difficult  to  interpret,  particu- 
larly from  the  standpoint  of  heat  losses  and  fuel 
consumption. 

I  do  not  wish  to  condemn  the  work  of  any  man  as 
flatly  as  the  Bureau  of  Mines  work  has  been  condemned 
by  Mr.  Layng,  but,  while  we  are  handing  around  the 
bouquets,  it  might  be  well  to  say  that  the  Bureau  engi- 
neers have  looked  at  the  Layng  stack  furnace'  with  a 
great  deal  of  honest  skepticism  and  have  read  his  claims 
for  it  with  increasing  wonder.  The  superintendent  of 
the  Intermountain  Station  at  Salt  Lake  asks  me  to  call 
attention  to  the  fact  that  a  false  impression  exists 
about  the  fuel  economy  of  the  old  Stedefelt  stack  fur- 
nace for  chloridizing  roasting.  Although  the  literature 
reports  low  percentages  of  coal  and  coke  used,  the  ore 
is  described  as  "sulphurets"  and  contained  rather  high 
percentages  of  sulphur,  which  served  as  fuel.  Also, 
the  ore  was  dried  and  heated  to  200  to  300  deg.  F.  before 
it  was  dropped  through  the  furnace,  and  the  hot  mate- 
rial had  then  to  be  piled  in  heaps  to  finish  the  chloridiz- 
ing. Mr.  Layng  is  the  only  reported  witness  to  the 
efficiency  of  the  Layng  stack  furnace  for  chloridizing 
and  volatilizing,  and,  if  I  must  say  it,  we  have  been  so 
little  convinced  by  his  claims  that  we  have  never  felt 
justified  in  going  to  the  expense  of  checking  them. 

Mr.  Layng  also  gives  credit  to  us  for  "recommending" 
the  addition  of  15  per  cent  of  limestone  to  certain  ores 
to  prevent  sintering.  I  am  informed  by  Messrs.  Varley 
and  Stevensen,  authors  of  Reports  of  Investigations, 
Serial  No.  2,247,  that  what  they  actually  said  in  that 
paper  is,  "the  addition  of  5  to  15  per  cent  of  lime-rock 
will    prevent    sintering    in    some    of    the    worst    ores." 

'Mr.  Layng  described  this  furnace  in  Engineering  and  Mining 
Journal  of  Nov.   12,  1921. — Editor. 
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It  will  be  remembered  that  this  fact  was  patented  by 
C.  S.  Wigton  (U.  S.  Patent  1.264,586.  April  SO,  1918), 
the  metallurgist  of  the  Chief  Consolidated  Mining 
an  independent  and  able  inventor  in  chloride  volatiliza- 
tion. Messrs.  Varley  and  Stevensen  made  a  statement 
of  fact,  not  a  recommendation,  but  I  fancy  they  are 
willing  to  recommend  such  treatment  of  exceedingly  bad 
ores  when  it  is  necessary. 

With  regard  to  the  questions  on  latent  heats  of 
vaporization,  data  on  which  Mr.  Layng  is  unable  to  find, 
he  states  that  the  Bureau  engineers  informed  him  they 
had  no  data  on  the  subject  and  he  is  grieved  that  we  do 
not  accumulate  such  data.  He  feels  that  we  ought  to 
specialize  on  the  measurement  of  such  data  and  leave 
to  practicing  engineers  and  inventors  the  experimental 
engineering  work.  He  even  intimates  that  we  may 
"not  realize  the  importance  of  the  latent  heat  of  evapora- 
tion," although  he  does  acknowledge  that  we  have  de- 
voted considerable  time  to  determining  the  vapor 
pressures  of  lead  chloride  and  silver  chloride. 

These  accusations  were  unjustified.  Without  attempt- 
ing to  point  out  the  statutory  functions  of  the  Bureau 
of  Mines,  as  established  by  act  of  Congress,  nor  at- 
tempting to  explain  just  how  far  it  can  go  in  the 
measurement  of  physical  constants  without  getting  into 
the  fields  of  other  departments  of  the  Government,  I 
wish  in  reply  to  point  out  the  facts.  Mr.  Layng  has  in 
his  files  a  letter  written  to  him  by  me  under  date  of 
Dec.  5,  1921,  giving  him  the  only  available  data  we  had 
on  the  heats  of  vaporization  of  several  compounds.  It 
is  quite  difficult  to  measure  the  heats  of  vaporization  of 
these  compounds  in  the  range  of  temperatures  involved, 
but  it  is  easy  to  calculate  them  from  vapor-pressure 
curves  of  the  substances  by  using  the  so-called  van't 
Hoff  Isochore — not  Williamson's  formula.  This  method 
is  thermodynamically  sound  and  is  the  accepted  one  for 
calculating  latent  heats  if  no  direct  determinations  are 
available.  The  figures  which  I  gave  him  are  also  of 
interest  to  anyone  else  who  wishes  to  make  a  heat  bal- 
ance, and  I  therefore  give  them  as  follows: 

HEAT  EQUIVALENTS,   IN  CALORIES   PER  MOLECULE 

Heat  of  vaporization  of  lead  chloride 40,600 

-Heat  of  sublimation  of  lead  chloride l.">,7~i" 

Heat  of  vaporization   of  sodium  chloride 44.30'.' 

Heat  of  sublimation  of  sodium  chloride 51,500 

Heat  of  vaporization  of  potassium  chloride 40.500 

Heat  of  sublimation   of  potassium   chloride 46.900 

Heat  of  vaporization  of  sodium  hydroxide 31,500 

We  shall  soon  have  available  for  publication  data  on 
the  vapor  pressures  of  silver  chloride  and  also  of 
zinc  chloride,  and  from  them  can  be  calculated  the  cor- 
responding heats  of  vaporization  and  sublimation.  The 
important  metal  chlorides  for  which  we  still  lack  data 
are  those  of  copper  and  gold. 

Without  trying  to  check  Mr.  Layng's  calculations  in 
detail,  the  following  errors  have  been  apparent  to  myself 
and  my  co-workers :  Mr.  Layng  uses  1,337.50  B.t.u.  per 
lb.  as  the  heat  of  formation  of  calcium  carbonate  and 
seemingly  forgets  that  for  purposes  of  his  calculation 
he  must  subtract  the  heats  of  formation  of  C(X  and 
CaO.  The  correct  figure  for  his  purpose  was  only 
768  B.t.u.  He  speaks  of  the  Williamson  formula,  evi- 
dently meaning  that  of  P.  B.  Williamson  (Chemical  and 
Metallurgical  Engineering,  Vol.  22,  pp.  1151-55,  1920), 
with  its  accompanying  note  and  table  by  Wallace  Savage. 
Most  of  Mr.  Layng's  figures  on  the  heat  of  vaporization 
seem  to  be  derived  from  this  table,  and,  if  so,  he  has 
made  mistakes  in  calculating  the  heats  for  zinc  chloride 
and  hydrochloric  acid. 

What   I   wish  to  call  particular  attention   to   is   the 


criticism  ol  the  Williamson  formula  made  by  Savage  to 
the  effect  that  the  formula  is  accurate  for  temperatures 
higher  than  the  boiling  points  <>f  liquids,  hut  it  is  greatly 
in  error  at  lower  temperatures,  in  chloride  volatiliza- 
tion we  are  dealing  mainly  with  the  molten  chlorides 
below  their  boiling  points,  and  we  depend  mainly  on  the 
evaporation  of  these  compounds,  not  on  boiling  them. 
Consequently,  we  are  dealing  with  a  range  of  tempera- 
tures in  which  Williamson's  formula  is  not  accurate,  and 
this  supplies  another  reason  for  ignoring  the  oppor- 
tunity to  check  over  carefully  Mr.  Layng's  figures.  In 
this  connection,  however,  it  is  pathetic  to  see  Mr.  Layng 
calculate  his  chemical  analyses  to  four  decimal  places 
and  carry  out  his  thermal  calculations  with  similar 
thoroughness.  For  instance,  in  estimating  the  radiation 
from  a  100-ton  stack  furnace  he  feels  it  would  be  "about 
135.23  B.t.u.  per  sq.ft." 

It  would  be  interesting  to  know  if  Mr.  Layng  has 
made  any  analyses  of  his  furnace  gases  for  chlorine  and 
hydrochloric  acid,  or  whether  his  figures  given  in 
Table  3  are  likewise  estimates. 

I  have  read  Mr.  Layng's  various  letters  and  papers  on 
chloride  volatilization  with  the  impression  that  he  was 
carrying  out  the  very  justifiable  enterprise  of  calling 
attention  to  his  own  style  of  furnace,  which  he  has 
patented,  with  the  object  of  getting  its  advantages  be- 
fore the  public.  His  repeated  use  of  the  words  "my 
process"  in  various  contexts  makes  him  seem  to  be  the 
inventor  of  everything  that  is  good  in  chloride  volatili- 
zation. It  is  perhaps  well  to  call  attention  to  the  fact 
that  the  real  inventors  were  probably  Pohle  and  Croas- 
dale,  who  received  their  first  patents  in  1903.  The 
process  did  not  flourish,  for  lack  of  a  suitable  fume 
catcher,  and  it  was  not  till  the  Bureau  took  it  up  that 
the  process  was  resurrected  through  our  use  of  a  Cot- 
trell  electrical  precipitator  on  the  fume.  Mr.  Layng  has 
a  fume  catcher  all  his  own,  and  whether  it  is  any  better 
than  all  the  other  non-electrical  catchers  is  of  little  in- 
terest to  us  if  only  his  furnace  can  live  up  to  the  claims 
made  for  it.  We  ourselves  are  not  satisfied  with  the 
rotating  kiln  as  a  chloridizing  volatilization  furnace,  but 
so  far  it  has  proved  the  best  simple  furnace  for  carrying 
on  the  operation. 

I  record  the  fact,  as  a  matter  of  interest,  that  on 
the  basis  of  the  present  development  in  the  chloridizing 
volatilization  process  the  Western  Precipitation  Co.  has 
been  organizing  a  separate  company  to  exploit  it.  prob- 
ably hoping  thereby  to  find  more  customers  for  the  use 
of  that  company's  electrical  precipitation  process.  The 
four  present  commercial  installations  are  shut  down, 
owing  to  low  metal  prices  and  the  general  financial 
troubles  that  afflict  the  mining  industry,  but  are  re- 
garded as  metallurgically  successfully  and  will  ulti- 
mately be  resumed.  WTith  this  in  mind,  I  find  it  my  duty 
to  controvert  the  animadversions  of  Mr.  Layng  against 
the  work  done  by  the  investigators  of  the  Bureau  of 
Mines.  Oliver  C.  Ralston. 

Berkeley,  Cal. 


The  Webster  Process 

I  would  like  to  offer  some  comments  on  your  editorial 
on  the  Webster  process  of  treating  copper  ores  which 
appeared  in  the  March  18  issue  of  Engineering  and 
Mining  Journal.  In  the  first  place.  I  do  not  think  that  it 
can  properly  be  claimed  that  this  method  will  preferably 
be  adopted  for  the  treatment  of  straight  oxide  ores  of 
copper,  as  might  be  inferred  from  the  editorial,  except 
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I  when  such  ores  cany  gold  and  silver,  which  is 
not  usual.  The  problem  of  treatment  of  oxidized  ores  of 
r — that  is  to  say  those  which  carry  practically 
all  their  copper  in  acid-soluble  form — it  seems  to  me  can 
be  considered  as  settled.  We  have  at  least  two  large 
installations,  and  it  seems  quite  reasonable  to  expect 
that  improvements  in  details  of  these  methods,  which 
even  now  compare  favorably  in  cost  of  copper  produced 
with  the  costs  of  older  established  methods,  will  result 
in  economies  which  will  render  predictions  made  at  pres- 
ent unsafe.  In  my  opinion,  even  with  present  leaching 
practice,  there  seems  no  doubt  as  to  the  relative  econ- 
omy of  a  regenerative  leaching  method,  involving  elec- 
trolysis, for  straight  oxide  ores,  except  for  special  con- 
ditions. 

As  to  the  limitations  of  leaching  as  you  state  them 
with  ■  the  cost  of  the  acid,  iron,  power  for  pre- 

cipitation, and  the  necessary  degree  of  crushing,  I  think 
it  can  be  shown  that  the  cost  of  power  is  by  far  the 
most  important  of  these,  and  that  acid  cost  need  not 
-arily  be  a  factor  of  importance,  in  view  of  re- 
generative possibilities,  all  of  which  possibilities  have 
not  yet  reached  their  full  application. 

Though  I  would  not  consider  straight  oxide  ores  a 
part  of  the  field  of  the  Webster  method,  the  "mixed-ore" 
problem  is  a  large  one.  and  it  is  distinctly  unsolved  to 
date,  although  considerable  sums  are  being  spent  on  it 
veral  large  companies,  and  it  is  in  this  field  that  I 
think  future  application  of  the  Webster  process  will  lie, 
although  in  some  instances  possibly  not  a  complete  solu- 
tion of  it. 

I  think  you  are  correct  in  saying  that  the  process  as  a 
whole  will  find  definite  application  where  the  cost  of  acid 
and  of  finely  divided  iron  are  not  prohibitive,  provided 
you  make  the  above  limitation  of  the  statement.  This, 
however,  brings  up  another  question — that  of  the  neces- 
sary finely  divided  iron.  This  is  the  "sponge  iron,"  on 
the  production  of  which  much  work  has  been  done  for 
many  years,  but  which  is  so  far  not  a  commercially 
obtainably  commodity,  although  it  is  understood  that 
considerable  progress  has  been  made  toward  its  produc- 
tion in  the  Southwest. 

It  seems  to  me  evident,  therefore,  that  in  any  event 
the  large  development  of  the  Webster  method  will  have 
to  await  the  evolution  of  the  commercial  production  of 
finely  divided  iron  at  a  reasonable  cost. 

Though  not  wishing  to  be  unduly  critical,  I  do  not 
quite  agree  with  you  in  the  statement  that  flotation  is  a 
nominal  expense.  Even  the  flotation  royalty  that  must 
be  paid  can  hardly  be  called  nominal,  and  I  know  of  a 
number  of  large  applications  of  flotation  to  copper  ores 
where  the  reduction  of  its  present  cost  to  a  nominal 
figure,  outside  of  royalty,  would  be  welcomed  with  some 
enthusiasm.  G.  D.  Van  Arsdale. 

!.  a  Angeles,  Cal. 


Birthday  Congratulations 

Ac  .nling  to  the  announcement  in  the  Journal,  this 
birthday  of  the  Engineering  and  Min  <  Journal- 
at  d  even  if  it  is  born  under  such  adverse  signs, 
as  stated  in  the  last  issue  of  the  Journal,  let  us  hope 
for  the  best,  and  I  here  wish  it  the  greatest  success.  I 
have  mightily  enjoyed  the  Journal,  not  alone  for  the 
valuable  information  it  contains,  but  for  the  vein  of 
humor,  which  among  the  sterner  realities  helps  to  flux 
our  troubles  and  afford  encouragement. 

Gold  Hill,  X.  C.,  April  1, 1922.  Thomas  Smith. 


The  Westly  Electric  Furnace 

I  have  read  with  interest  the  article  on  the  "Westly 
Electric  Furnace  for  Copper  Smelting"  in  the  March  4 
issue  of  Engineering  ami  Mining  Journal. 

I  doubt  if  the  authors  take  their  claim  for  greater 
sulphur  conservation  seriously.  The  atmospheric  oxida- 
tion of  this  element  in  standard  reverberatory  smelting 
method  is  almost  nil,  the  30  to  40  per  cent  elimination 
occurring  in  practice  being  due  to  sulphide-oxide  reac- 
tions which  take  place  to  some  extent  in  the  electric 
furnace.  The  claim  for  lower  loss  due  to  a  cleaner  slag  is 
certainly  not  supported  by  data  in  the  table  on  page  357. 
In  Canada  or  the  United  States  the  production  of  a  slag 
containing  0.50  per  cent  copper  with  a  26  per  cent  matte 
would  be  just  and  sufficient  cause  for  the  dismissal  of 
three  shift  bosses  and,  perchance,  a  superintendent. 
One  quarter  of  1  per  cent  might  be  allowed,  in  which 
event  the  electric-furnace  method  would  have  to  cut 
the  quantity  of  slag  made  in  half  to  keep  the  pounds 
of  copper  lost  as  low  as  in  fuel  furnace  operation. 
This  would  mean  doubling  the  percentage  of  SiO,  in 
slag.  A  reverberatory  runs  nicely  on  a  40  per  cent 
SiO,  slag,  but  I  dislike  the  idea  of  an  80  per  cent  one, 
which  might  be  made,  but  concerning  which  one  could 
hardly  say,  "See  how  it  runs!" 

A  small  dust  loss  in  reverberatory  smelting,  even  with 
waste-heat  boilers,  is  admitted.  Some  loss  of  this  type 
would  also  take  place  in  the  electric  furnace,  even  if 
there  is  a  "thorough  quiet  settling  at  a  perfectly  con- 
trolled temperature."  And  is  the  temperature  control 
more  perfect  than  the  oil-  or  coal-dust  fired  reverbera- 
tory? This  loss  in  the  reverberatory  averages  less  than 
2  lb.  of  copper  per  ton  of  charge,  so  even  without  a 
dust  loss,  and  with  only  one-half  the  slag  production, 
the  estimated  copper  saving  of  6.6  lb.  is  exaggerated. 

That  higher  operating  labor  cost  would  be  offset  by 
cheaper  upkeep  is  entirely  unproved. 

In  the  table  on  page  360  the  gross  fuel  consumption 
per  ton  of  charge  appears  to  be  given.  The  net — i.e.,  the 
gross  minus  fuel  equivalent  of  steam  generated  in 
waste-heat  boilers — would  be  at  least  25  per  cent  less. 
For  example:  At  Clarkdale,  Ariz.,  0.62  bbl.  of  oil  is 
burnt  per  short  ton  of  charge.  (This  corresponds  to 
4.4  bbl.  per  6.5  metric  tons.)  In  addition  to  carrying 
on  the  smelting,  steam  is  generated.  The  production  of 
this  amount  of  steam  would  require  that  0.20  bbl.  of  oil 
be  burnt  under  power-plant  boilers.  In  this  case  the 
net  oil  consumption  per  short  ton  of  charge  is  only 
0.42  bbl.  (0.62  —  0.20  =  0.42),  or  about  0.46  bbl. 
per  metric  ton.  With  pulverized  coal  one  net  metric 
ton  will  smelt  at  least  eight  metric  tons  of  charge. 
This  would  make  coal  at  $12.40  per  metric  ton  corre- 
spond to  electrical  -energy  at  0.2c.  per  kw.-hr. 

The  above-noted  criticisms  may  seem  like  waste  of 
time  and  space.  For,  if  the  comparison  table  be  taken 
as  correct,  localities  with  0.2c.  per  kw.-hr.  energy  avail- 
able are  as  scarce  as  gulls  following  a  Scotch  ship. 
Plants  where  pulverized  coal  is  delivered  to  furnaces  at 
less  than  $10.08  per  metric  ton  are  common. 

My  reason  for  rushing  into  print  is  that  the  technical 
journals  contain  too  many  articles  of  this  nature  in 
which  the  side  of  fence  next  to  authors  is  given  several 
coats  of  paint  in  a  thorough  and  painstaking  manner. 
The  other  side  is  covered  imperfectly  with  daubs  ap- 
plied in  careless  style.  And,  whether  we  like  it  or  no, 
fences  have  two  sides.  H.  N.  THOMSON. 

Vancouver,  B.  C. 
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Asbestos  Mining  and  Milling  in  Quebec— I 

Understanding  of  Local  Geology  an  Essential  Aid  to  Proper  Working  of 
Deposits — Open-Pit  Operations  the  Rule— Object  of  Mining  To  Recover  Largest 
Possible  Amount  of  Crude  Asbestos — More  Efficient  Methods  Being  Introduced 

By  Walter  A.  RuKeyser 


ASBESTOS,  in  addition  to  being  a  non-metallic  in 
L\  which  only  a  limited  interest  was  long  taken, 
■L  A.  has  failed  of  full  appreciation  of  its  general  util- 
ity and  value,  for  want  of  suitable  publicity,  owing  to 
the  prevalent  attitude  of  the  operators  themselves.  This 
has  been  especially  true  in  the  important  Quebec  dis- 
trict, which  has  been  producing  from  80  to  90  per  cent 
of  the  world's  asbestos.  In  contradistinction  to  most 
mining  districts  of  the  world,  there  has  been  little 
exchange  of  information  among  the  asbestos  operators 
of  Quebec.  Flow  sheets  have  been  evolved  in  each  in- 
dividual mill;  cost  data  and  operating  results  have  been 
withheld  with  the  utmost  secrecy.  Admission  to  many 
mines  is  extremely  difficult  to  obtain,  and  most  mills 
refuse  absolutely  to  receive  visitors.  Operators  have 
in  the  past  shown  little  desire  to  co-operate  technically 
with  one  another — in  fact,  a  spirit  of  jealousy  has  made 
any  attempt  at  co-operation  ineffective. 

Until  1921  there  existed  no  organization  through 
which  the  mine  managers  and  heads  of  departments 
could  get  together  to  discuss  general  problems,  and 
this  condition  had  been  permitted  to  develop  in  a  district 
representing  a  capital  investment  of  well  over  $50,000,- 
000,  supporting  a  population  of  nearly  fifteen  thousand 
people,  and  with  over  twenty  mines  in  operation.  It  is  no 
great  wonder,  therefore,  that  the  mining  and  engineer- 
ing professions  at  large  have  little  if  any  accurate 
knowledge  of  what  has  grown  to  be  an  important  min- 
ing industry. 

Competition  Active  in  Asbestos  Industry 

There  are  definite  and  good  reasons  why  the  attitude 
above  noted  developed.  The  asbestos  industry  has  been 
highly  competitive,  more  so  than  almost  any  other 
mining  business.     Under  the  low  prices  prevailing  up 


to  1916,  many  asbestos  properties  were  subject  to  a  con- 
tinuous and  periodic  shutting  down  and  reopening.  The 
"marginal  producer"  during  the  periods  of  depression 
either  had  to  perfect  his  mining  and  milling  practice, 
reduce  costs,  and  increase  general  overhead  efficiency, 
or  drop  out  of  competition.  Before  the  war  supply  ex- 
ceeded demand — for  the  many  present  uses  for  the  prod- 
uct had  not  been  evolved.  It  therefore  behooved  each 
operator  to  withhold  as  his  "stock  in  trade"  any  details 
of  operating  practice  which  would  give  him  a  handicap 
over  his  competitor.  And  that  habit  of  business  se- 
crecy, once  formed,  is  difficult  to  eliminate.  Further- 
more, the  industry  in  Quebec  was  for  the  most  part 
established,  and  until  recently  carried  on,  by  the  owners 
themselves.  Prior  to  the  last  decade  it  was  seldom  that 
the  operating  heads  of  the  asbestos  mines  were  techni- 
cally trained  for  mining  asbestos,  or,  in  fact,  even  skilled 
in  other  mining  operations.  It  was  natural,  then,  that 
there  would  not  be  a  wide  dissemination  of  knowledge 
about  asbestos  mining  and  milling  or  a  stimulus  to  an 
interchange  of  ideas  and  technical  data. 

The  great  impetus  given  the  industry  by  the  war  has 
been  probably  the  largest  single  factor  in  effecting  a 
change  in  this  attitude  of  secrecy.  During  the  war,  de- 
mand exceeded  supply  for  the  first  time  since  asbestos 
had  been  mined.  Prices  prevailed  which  permitted  the  ac- 
cumulation of  substantial  reserve  and  replacement 
funds.  The  necessity  of  large-quantity  production  re- 
quired thorough  modernization  of  methods.  Standardi- 
zation of  product  became  essential.  This  in  itself  im- 
plied a  need  of  co-operation  on  the  part  of  the  various 
managements.  Labor  troubles,  too,  brought  the  oper- 
ators together  and  impressed  more  clearly  upon  them 
the  urgency  of  an  "open  shop"  in  technical  and  even 
business  matters.     Furthermore,  the  district  has  stead- 
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ily  been  attracting  a  class  of  technically  trained  mine 
tives  who  brought  with  them  the  experi- 
ence  and   methods   of  the   other   mining   fields  of   the 
world. 

This  is  the  background  of  Quebec  asbestos  mining 
and  shows  that  there  have  been  insidious  factors  exist- 
ing from  the  early  days  of  the  industry  with  which  the 

v.t-day  operators  have  had  to  cope.   Such  conditions 
as  placing  a  waste  dump  on  the  most  productive  part 

property,  or  finding  that  the  mill  had  been  located 
without  any  attention  to  geological  factors,  or  that  large 
expenditures    had    been    entailed    with    insufficient    pay 
rock  in  sight  to  establish  operations  on  any  satisfy 
scale,  cannot   in  any  way  be  attributed  to  the  present 


utfe    d    Fibre    Corporal 

Chrysotile  crude  or  cross-fiber 

generation  of  operators  in  the  district.  As  so  often 
happens  the  "doctor"  is  called  in  after  the  mischief 
is  done,  and  then  there  only  remains  to  make  the  best 
of  what  has  gone  before.  These  facts  have  been  men- 
tioned in  no  spirit  of  apology  for  the  methods  used  in 
the  district  today,  but  rather  to  explain  that  those 
methods  have  had  to  be  evolved.  The  advance  which 
has  been  made  since  the  industry  has  been  placed  in  a 
healthy  condition  financially,  the  low  operating  costs 
which  prevail  despite  the  manner  in  which  most  of  the 
properties  were  originally  opened  up  and  developed — in 
spite  of  the  tannage  which  has  already  been  removed — 
speak  well  for  what  is  being  done  today  in  that  dis- 
trict. Just  how  the  peculiarities  of  the  district,  with 
its  foreign  language,  its  peculiar  labor  conditions,  its 
climatic  factors,  affect  mine  operation  will  be  brought 
out  in  the  description  of  the  problem  of  asbestos  mining 
and  milling  which  follows. 

Occurrence  of  Asbestos  Widespread 

Asbestos  in  several  different  forms  has  been  found 
in  the  following  states:  Arizona,  California,  Idaho, 
Maryland,  Missouri,  New  York,  Nevada,  North  Caro- 
lina, Oregon,  South  Dakota,  South  Carolina,  Texas, 
Washington,  Wyoming,  and  Vermont,  and  among  the 
foreign  countries  reported  as  producing  it  are  Australia, 
Brazil,  British  India,  Cyprus,  China  f  Mongolia  and 
Shanghai).  Cuba,  Canada,  France,  India.  Italian  Alps, 
Japan,  Korea,  Newfoundland,  New  Zealand.  Mexico, 
Peru,  Persia,  Philippine  Islands,  Russia,  Spitzbergen, 
Syria,  and  South  Africa. 

Although  asbestos  is  widespread  in  occurrence,  a  fac- 


tor other  than  geographical  position  lias  made  the  Cana- 
dian deposits  so  pre-eminent  that  the  large  majority  of 
the  world's  supply  is  furnished  from  them — the  pecu- 
liar physical  properties  inherent  to  the  chrysotile 
variety  of  the  mineral  as  developed  in  the  Quebec  ser- 
pentine belt.  Typical  chrysotile  asbestos  from  that  dis- 
trict is  of  high  tensile  strength — a  fundamental  requi- 
site— yet  the  fibers  are  so  delicate  that  they  can  be  spun 
into  a  single  strand  of  thread  which  will  run  about 
32,000  ft.  to  the  pound,  and  cloth  can  be  woven  from 
that  thread  which  will  weigh  less  than  eight  ounces  to 
the  square  yard.  Canadian  chrysotile  has  a  hardness 
of  from  3.0  to  3.5  and  a  specific  gravity  of  2.2  to  2.3. 
Its  luster  is  resinous,  it  is  translucent  along  thin  edges, 
is  greasy  to  the  touch,  and  is  white  to  light  green  in 
color  en  masse. 

Chrysotile  is  normally  prismatic,  both  in  respect  to 
habit  and  cleavage,  and  fibrous  in  structure.  The  sepa- 
rate fibers  are  white,  lustrous,  and  extremely  silky — 
"silkiness"  being,  next  to  tensile  strength,  an  important 
commercial  asset,  permitting  facile  handling  in  the 
carding  process  which  precedes  the  manufacture  into 
finished  rope  or  fabric. 

In  the  Quebec  deposits,  the  fiber  occurs  largely  in 
commercial  lengths — the  "Crude  No.  1"  measuring  from 
1  in.  to  possibly  5  in.  or  6  in. — and  is  of  a  variety  of 
asbestos  which  easily  resists  a  temperature  of  2,000  to 
3,000  deg.  F.  Temperatures  as  high  as  5,000  deg.  F. 
have  produced  no  other  effect  than  a  dehydration,  with 
attendant  loss  of  tensile  strength.  Chrysotile  occurs  in 
three  distinct  types  of  deposits,  cross-fiber,  slip-fiber, 
and  mass-fiber. 

Cross-fiber  constitutes  a  network  of  veins  throughout 
the  mass  of  the  inclosing  or  parent  rock,  in  which  the 
growth  of  the  crystals  has  been  normal  to  the  walls. 
This  type  of  occurrence  gives  rise  solely  to  the  most 
valuable  product,  the  "Crudes,"  and  in  the  handling  of 
the  reck  all  other  grades  are  subordinate  to  them. 
The  fact  that  the  longer  fibers— milled  or  crude — com- 
mand such  a  higher  price  than  the  shorter  controls  the 
entire  process  of  mining  and  later  extraction  in  milling. 
The  deposits  at  Thetford  Mines,  Black  Lake,  Coleraine, 
and  Danville  are  primarily  of  the  cross-fiber  type. 

Slip-fiber  asbestos  is  the  type  found  disseminated 
throughout  the  rock  mass  in  a  form  in  which  the  fibers 
show  a  definite  tendency  toward  orientation  along  an 
original  vein  direction.  As  the  term  indicates,  this 
result  has  probably  been  produced  by  lateral  movement 
or  slickensiding.  As  applied  to  the  Quebec  deposits  it 
is  confused  with  the  third  mode  of  occurrence,  mass 
fiber,  but  the  term  is  so  generally  employed  in  describ- 
ing these  deposits  that  it  will  be  used  here  in  its  more 
colloquial  sense. 

The  deposits  at  Thetford  and  other  Canadian  places 
contain  a  considerable  percentage  of  slip-fiber,  and  as 
one  progresses  northeast  along  the  strike  of  the  belt 
one  sees  a  lessening  of  the  proportion  of  cross-fiber 
veins,  until  at  Robertson,  five  miles  distant,  the  slip- 
fiber  predominates.  At  East  Broughton  the  deposits  are 
practically  entirely  of  this  latter  type,  at  least  to  the 
present  depth  of  operations.  In  mass-fiber  there  is  no 
definite  orientation  of  the  fibers,  which  are  scattered 
irregularly  throughout  the  parent  rock. 

Following  is  a  list  of  the  asbestiform  minerals  after 
A.L.Hall: 

1.  The  Serpentine  Group. — Hydrated  magnesium  sili- 
cate with  a  theoretical  composition  2H,0,  3MgO,  2SiO,. 
Characterized  by  a  high   percentage  of  magnesia  and 
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water.    To  this  group  belong  the  Quebec  deposits,  chrya- 
otile,  and  picrolite. 

2.  The  Rhombic  Amphiboles. — Silicate  of  magi 
and  iron  with  the  composition     MgFe)0,SiO:.     Antho- 
phyllite. 

3.  The  Monoclinic  Amphiboles. — Tremplite,  a  silicate 
of  calcium  and  magnesium  of  the  composition  CaO, 
3MgO,  4SiO,;  actinolite,  a  silicate  of  magnesium,  cal- 
cium and  iron,  with  the  composition  CaO,3(MgFe)0, 
4SiO,;  crocidolite,  a  silicate  of  iron  and  sodium,  with  a 
composition  given  by  Dana  as  NaFe  (Si03)„FeSi(>;  and 
amosite,  a  new  variety  of  asbestos  identified  in  1918  and 
named  amosite  from  the  initials  of  the  "Asbestos  Mines 
of  South  Africa,"  the  company  chiefly  interested  in  its 
production.  This  variety  is  characterized  by  a  high 
percentage  of  iron,  with  considerable  and  variable 
amounts  of  aluminum,  magnesium,  and  calcium.  Soda 
may  or  may  not  be  present. 

The  following  analyses  bring  out  the  chemical  differ- 
ences between  the  three  main  varieties  of  asbestos: 

ile  (a)     Crocidolit 


40.49 

51.64 

50.24 

Alumina.    \ 

1.27 

ride,  Fet ' 

7.80 

Ferric  oxide,  Fe-03     .    . 

2.53 

34.38 

32.00 

Magnesia,  MgO. .  - 

41    41 

2.64 

3.96 

I.ime.  Cat  1 

0.05 

Tr. 

Soda,   \':i<  1 

7.11 

2.  12 

Carbon  dioxide,  ( "'  ' 

Water,  H20  (const.) 

14.06 

4.01    litTLi'i 

n)    3.00 

rage  of  eleven  analyses  given  by  Cirkel. 
(61  Dana.  "System  .if  Mineralogy,"  Sixth  Edition. 
test  quality,  white;  analysis  by  C.  Gardthausen. 

The  high  percentage  of  magnesia,  the  practically  total 
absence  of  lime,  and  the  high  water  content  characterize 
the  chrysotile.  As  here  used  the  generic  term  "asbestos" 
will  always  refer  to  the  chrysotile  variety  unless  other- 
wise noted. 

Chrysotile  Occurs  in  Two 
Geologic  Associations 

Chrysotile  is  found  in  one  of  two  modes  of  occur- 
rence. The  first  is  illustrated  by  the  asbestos  of  Ari- 
zona. Carolina,  and  Africa,  in  which  the  cross-fiber 
veins  of  chrysotile  are  associated  with  serpentine  in 
limestone  or  dolomite.  The  second  occurrence  is  in 
serpentine  derived  from  peridotite  or  pyroxenite.  This 
association  is  the  more  important  one  and  characterizes 
the  Quebec   deposits. 

The  geology  of  these  deposits  is  generally  not  com- 
plex, although  questions  of  origin  are  considerably  in- 
volved. The  so-called  "serpentine  belt"  which  gives  rise 
to  the  occurrences  of  the  mineral  extends  in  a  broken 
outcropping  from  northern  Vermont  to  the  Chaudiere 
River  in  Beauce  County,  Quebec.  Occurrences  of  the 
same  rock  north  of  the  St.  Lawrence  River  are  roughly 
along  the  same  line  of  strike  and  have  been  identified  as 
belonging  to  the  same  intrusion. 

The  belt  has  a  general  trend  of  approximately  north- 
east for  a  distance  of  nearly  150  miles.  The  main  pro- 
ductive area  centers  at  Thetford  mines  (Thetford), 
extending  sixteen  miles  northeasterly  to  East  Brough- 
ton  and  about  forty  miles  southwesterly  to  Danville, 
where  the  productive  zone  of  the  province  ends.  In 
the  Thetford-Black  Lake  district  the  serpentine  has  a 
maximum  width  of  about  15,000  ft.  (at  Black  Lake) 
and  narrows  down  to  approximately  5,000  ft.  as  far  as  is 
known,  four  miles  further  at  Thetford.  The  next  out- 
cropping, three  miles  northeast,  exposes  the  serpentine 
as  a  narrow,  inclined-sill  structure  with  a  maximum 
width  of  about  1,000  ft.  The  workable  belt  at  Robert- 
son is  between  300  and  500  ft.  wide,  and  this  width  is 


maintained   irregularly   to   Bast    Broughton,   ten    i 

distant,  where  the  furthermost   mining  operations  are 
to   be   found. 

Quebec  Serpkm  i  m  Derived  From  Peridotiti 
The  serpentine,  from  which  the  chrysotile  hs 
derived,  is  a  metamorphic  derivative  of  peridotite  and 
iated  basic  rocks  solidifying  from  a  molten  magma 
probably   in   the  form   of   batholithic   stocks  and 
The  structure  of  the  Thetford-Black   Lake  distrii 
represented   by  a  batholith   or  stock,   ami   that    ol 
Robertson-East    Broughton    by    sills,   the    initial    .1 
ence  in  structure  being  responsible  for  the  two  distinct 
types    of    economic    deposit    which    have    resulted — the 
"Thetford  Phase"  and  the  "Broughton  Phase." 
The  peridotite  is  closely  associated  with  allii 
particularly  pyroxenite  and  gabbro,  into  which  it  grades 
imperceptibly.    Diabase  is  found  on  the  outermost  mar- 
gins of  the  stocks  of  the  Thetford  phase  and  the  upper- 
most  portion   of   the   sills   of   the   Broughton.      Where 
I  have  observed  this  rock  in  the  field  it  has  been  a  hang- 
ing-wall rock,  fresh  and  unaltered,  with  sharply  defined 
contact,   and   in  some  places  capping  a  badly   foliated 
and  di-y -appearing  serpentine  which  carried  asbestos. 

Basic  Rocks  Intruded  by  Granitic  Dike* 
In  addition  to  the  series  of  rocks  from  basic  magmas, 
those  of  the  Thetford  phase  are  in  many  localities  in- 
truded by  dikes  and  sheets  of  white  or  pinkish  granite 
and  aplite.  The  dikes  may  vary  in  width  from  mere 
stringers  to  over  60  ft.,  and  the  sheets  often  become 
batholithic  in  character,  forming  some  of  the  main  topo- 


Chrysotile  asbestos  in  .-•<  rpt 

graphic  features  in  the  vicinity  of  Black  Lake.    The  dip 
is  usually  nearly  vertical. 

Dresser  believes  the  granite  to  be  the  most  acidic 
but  a  somewhat  later  phase  of  the  same  intrusion, 
which  began  with  the  ultra-basic  magmas  and  which 
became  more  and  more  acidic  in  character  as  the  in- 
trusive action  neared  an  end.  In  the  same  way  the 
chrome  ores  which  are  found  in  commercial  deposits 
near  Black  Lake  and  Coleraine  are  attributed  to  mag- 
matic  differentiation.  The  chromite,  like  the  pyroxenes, 
grades  imperceptibly  into  olivine-rich  peridotite,  and 
passes  from  almost  the  pure  mineral  through  a  series  of 
dunites  into  peridotite  and  pyroxenite  free  from  any 
chromite  whatsoever.  The  granite,  however,  forms 
sharp  contacts  with  the  peridotite,  and  occurs  always, 
as  far  as  I  have  observed,  in  well-defined  structures, 
with  attendant  contact  phenomena.  In  fact,  most  of  the 
rare  minerals  which  have  been  identified  in  the  locality, 
such  as  colerainite,  for  example,  seem  to  owe  their 
origin  to  contact  metamorphism  by  the  granite  or  aplite. 
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An  open-pit  operation  at  Tint  ford  in  winter 


Dresser,  in  his  classical  "Memoir  No.  22"  of  the  Cana- 
dian Geological  Survey,  on  page  27.  compares  the  igne- 
ous rocks  of  the  two  phases  as  follows: 


Broughton  Phase 

Soapstone 
Serpentine 

Greenstone  schists 

(Lacking) 


Thetford  Phase 
Peridot ite  partly  altered 

to  serpentine 
Pyroxenite 
Gabbro 
Porphyrite  ^ 
Granite  i- 

Aplite  J 

I  have  pointed  out  that  the  deposits  of  asbestos  in 
the  Province  of  Quebec  fundamentally  owe  their  origin 
to  a  series  of  basic  igneous  rocks  which  were  forced  up 
from  great  but  unknown  depths.  These  igneous  masses 
broke  through  a  series  of  stratified  rocks,  generally 
conceded  to  be  of  Cambrian  age,  consisting  of  slates, 
quartzites,  and  sandstones,  which  in  their  present  con- 
dition are  typical  products  of  regional  metamorphism. 

The  Cambrian  is  overlain  on  the  southeast  by  altered 
black  slates  of  Ordovician  age.  On  the  northwest,  or 
underlying  side,  the  gray  slates  and  quartzites  are  suc- 
ceeded by  quartzose  and  sericitic  schists.  In  the  ac- 
companying map  the  area  representing  rocks  of 
sedimentary  origin  is  shown  as  undifferentiated  Paleo- 
zoic. 

After  the  intrusion  of  the  Thetford  series  in  post- 
Devonian  times,  the  entire  district  was  further  sub- 
jected to  a  series  of  uplifts  and  depressions  accompanied 
by  lateral  pressure.  The  stratified  rocks,  as  already 
pointed  out,  were  greatly  deformed  and  altered  into 
their  respective  metamorphic  derivatives.  The  fact  that 
the  serpentine  and  asbestos  of  the  Broughton  phase  have 
been  subjected  to  regional  compression,  as  shown  by 
the  extreme  foliation  of  the  rock  at  Broughton,  leads  me 
to  believe  that  the  rocks  of  both  the  Broughton  and  the 


An  open-pit  mine  at  Black  Lake 


Thetford  series  were  subjected  to  such  regional  stress 
at  a  much  later  date  than  that  of  the  intrusion.  The 
larger  masses  of  the  stocks  and  batholiths  at  Thetford 
by  their  very  form  were  better  able  to  withstand  com- 
pression than  the  thin  sills  characterizing  the  Brough- 
ton phase.  Thus,  the  original  form  of  the  intrusion 
played  an  important  part,  determining  in  what  form 
the  asbestos  eventually  occurred.  As  further  evidence 
of  this  theory  we  find  the  sill  at  Broughton  to  have  an 
interstratified  appearance  with  the  metamorphic  deriva- 
tives of  the  sedimentary  formations.  It  dips  with  them 
approximately  65  deg.  to  the  southeast. 

Alteration  to  Serpentine  a  Deep-Seated 
Process 

Serpentinization  may  well  be  a  deep-seated  process, 
evidenced  by  the  fact  that  the  parent  rock  is  of  plutonic 
origin,  as  well  as  the  granite  which  in  turn  intruded 
the  massive  basic  series.  The  alteration  to  serpentine 
consists  simply  in  a  hydration  of  the  peridotite.  It  is 
more  logical  to  believe  that  this  hydration  has  been  ac- 
complished by  siliceous  magmatic  waters  rather  than 
that  it  was  produced  by  meteoric  (descending)  ones. 

Alteration  by  siliceous  magmatic  waters  is  expressed 
possibly  by  the  equation : 

Olivine  Serpentine 

3Mg,SiO,  +  4HX>  +  SiOs  =  2H4Mg,Si,O0; 
whereas  a  possible  alteration   by   descending  solutions 
carrying  water  and  carbonic  acid  might  be  represented 
by  the  following: 

2Mg,SiO<  +  2H20  +  C02  =  H.Mg.SLO,  +  MgCO,. 
However,  in  the  field  or  under  the  microscope,  I  cannot 
remember  seeing  any  evidence  of  the  presence  of  mag- 
nesite  (MgCO,)  associated  with  the  resultant  serpen- 
tine. In  which  event  one  would  further  suspect  the 
origin  of  the  circulating  waters  to  be  magmatic. 

Constant  Proportion  of  Asbestos  to  Serpentine 

It  is  interesting  to  note  that  the  olivine  of  peridotite 
gives  rise  to  serpentine,  the  pyroxene  of  the  pyroxenite 
being  altered  to  soapstone.  Under  the  microscope  the 
serpentine  in  thin  sections  reveals  a  fibrous  structure, 
although  without  orientation.  Serpentinization  occurs 
along  narrow  bands  in  the  peridotite,  at  the  center  of 
which  may  or  may  not  be  included  veins  of  asbestos. 
If  present,  these  veins  of  asbestos  always  seem  to  bear 
a  constant  relation  of  approximately  one-sixth  of  the 
width  of  the  serpentine  band.  The  band  of  pure  serpen- 
tine is  always  an  invariable  accompaniment  to  the  veins 
of  asbestos. 

The  two  outstanding  problems  in  the  genesis  of  as- 
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bestos  are  the  source  of  the  vein  material  and  whether 

the  veins  are  the  result  of  the  filling  <>!'  open  fissures 
in  the  rock  mass  or  a  crystallographic  outgrowth  begin- 
ning with  minute  cracks. 

Source  ok  Vein  Material  Generally  Con< 
To  Be  From  the  Serpentine 

The  consensus  of  opinion  at  the  present  time  is  that 
chrysotile  has  been  derived  by  a  solution  and  subsequenl 
crystallization  of  the  more  or  less  amorphous  serpentine. 
The  serpentine  is  thus  the  source  of  the  asbestos,  and 
there  has  been  little  if  any  migration  of  the  solutions. 

The  theory  becomes  well  supported  when  o :onsiders 

the  microscopic  evidence  of  serpentine  having  a  fibrous 
although  unoriented  structure,  as  well  as  that  the  chem- 
ical composition  of  both  serpentine  and  chrysotile  is 
practically  the  same.  This  is  brought  out  in  a  com- 
parison of  the  following  analyses,  taken  from  page  60 
of  Dresser's  "Memoir  No.  22" : 

Peridotite      Serpentioi 
SiOi  38.16  40  08  3"  62 

AJjOj  .  0.63  2   11  0.81 

Fe«0]  3.32  I    13  4.52 

.4.76  I    711  1.90 

MgO  41.84  37.90<a>  39.73 

CaO                                                        0.68  0.20  Trace 

i.  0.20  0.  10  Xot  determined 

HjOt— 110  0.47  1    35 

li;t  i  I  -  1  10") .9.63  13.89  13.32 

99.69  98  46  100.33 

(o)  Probably  low 

Field  evidence  usually  shows  the  increased  presence 
of  the  mineral — i.e.,  the  richest  ground — near  the  gran- 
ite dikes.  I  consider  this  due  not  necessarily  to  the 
action  of  the  magmatic  waters,  which  would  have  had 
undoubtedly  a  chemical  reaction  on  the  material,  but 
to  the  fact  that  these  intrusions  would  create  a  great 
increase  in  the  number  of  cracks  and  potential  fissures. 
The  loci  for  the  later  vein  formation  would  naturally 
result  from  shrinkage  of  the  rock  mass  due  to  dehydra- 
tion during  contact  metamorphism.  There  would  also 
be  a  shattering  action  on  the  rock  by  the  stresses  set  up 
upon  the  intrusion  of  the  granite. 

One  more  fact  substantiates  the  theory  of  the  forma- 
tion of  the  veins  of  asbestos  in  place.  I  have  frequently 
seen  in  the  granite  masses  of  the  Black  Lake-Thetford 
district,  and  in  the  siliceous  rocks  of  the  hanging-wall 
contact  in  the  Broughton  district,  veins  of  quartz  hav- 
ing the  appearance  of  pseudomorpTis  after  asbestos — 
i.e.,  having  a  crystalline  structure  elongated  at  right 
angles  to  the  vein  direction,  with  the  typical  asbestos 
"bundle"  appearance,  without,  of  course,  the  true  fibrous 
structure. 

Original  Fractures  Cracks  and  Not 
Open  Fissures 

The  conclusion  from  all  the  evidence  is  that  the  veins 
are  portions  of  serpentinized  bands  which  have  crystal- 
lized in  place,  a  view  by  no  means  original  and  expressed 
by  Dresser,  Diller,  and  others. 

Most  students  of  the  origin  of  asbestos  hold  to  the 
belief  that  the  great  number,  the  size,  and  the  position 
of  chrysotile  veins  in  the  ground,  which  may  run  as 
high  as  10  per  cent  in  mineral,  make  it  improbable 
that  the  spaces  now  occupied  by  the  asbestos  were  once 
open  fissures.  It  is  pointed  out  that  as  the  serpentiniza- 
tion  was  probably  a  deep-seated  process  at  such  depths 
as  were  involved  it  would  not  be  mechanically  possible 
for  10  per  cent  of  the  total  rock  mass  to  exist  as  open 
fissures,  some  of  which  are  100  ft.  long  and  an  inch 
or  two  wide. 


Ox-team  haulagi  still  used  in  district 

The  following  suggestions  have  been  made  as  to  the 
origin  of  the  cracks  or  fractures:  ( 1)  That  they  were 
contraction  joints  resulting  from  the  cooling  of  the 
peridotite  from  the  molten  magma.  (2)  That  they  re- 
sulted from  Assuring  of  the  rock  mass  under  the  stresses 
set  up  by  the  increase  of  volume  during  serpentinization 
— a  process  of  hydration.  (3)  That  they  are  the  results 
of  fracturing  upon  the  intrusion  of  the  granitic  masses, 
both  by  actual  compression  and  by  contact  metamor- 
phism (dehydration).  (4)  That  they  were  created  by 
straight  regional  metamorphism.  (5)  That  the  frac- 
tures were  caused  by  exfoliation  of  concentric  shells 
from  angular  blocks  already  formed  by  the  other 
factors. 

The  general  conclusion  is  that  the  veins  did  not  exist 
originally  as  open  fissures  but  rather  as  potential  fis- 
sures, partings  in  the  rocks,  cracks,  or  fractures  which 
acted  as  channels  for  the  permeating  waters,  the  asbestos 
being  crystallized  from  the  solution  of  the  serpentine. 

Slip-Fiber  Asbestos  Shows  Evidence  of 
Subsequent  Shear  Action 
The  slip-  (or  rather  mass-)  fiber  asbestos  of  the  sills 
at  Broughton  occurs  always  in  those  parts  of  the  struc- 
ture which  have  been  most  sheared  and  shattered.  This 
may  be  due  to  the  fact  that  the  shearing  action  has  evi- 
dently accentuated  the  microscopically  fibrous  nature  of 
the  serpentine  and  has  permitted  facile  permeation  of 
the  entire  rock  mass  by  circulating  waters.  The  paral- 
lel arrangement  of  the  asbestos  suggests  that  it  was 
formed  after  the  shearing  action  had  ceased.  In  pass- 
ing, I  consider  the  asbestos  of  the  Broughton  phase  to 
be  of  two  distinct  ages,  evidenced  (1)  by  the  veins  of 
cross-fiber  which  exist  and  which  appear  sheared  by  a 
later  movement  of  the  rock  mass,  and  (2)  by  the  slip-  or 
mass-fiber  which  it  is  clear  was  formed  at  the  same 
time  or  subsequent  to  the  shearing  movement. 

Mode  of  Origin  Indicates  Asbestos 
Continues  With  Depth 

The  fact  that  the  original  peridotite  is  a  plutonic 
rock  and  that  the  serpentinization,  the  fracturing,  and 
the  action  of  magmatic  waters  are  also  deep-seated 
processes  leads  to  the  conclusion  that  the  asbestos  de- 
posits may  extend  to  depths  below  those  of  economic 
mining.  The  deepest  actual  development  work  in  the 
Quebec  district  extends  well  over  500  ft.  below  the  sur- 
face, without  noticeable  change  in  the  quality  or  quan- 
tity of  the  asbestos.  Recent  diamond  drilling  has  proved 
reserves  to  continue  with  depth  for  all  purposes  of 
practicable  mining  for  a  generation  to  come. 

The  second  practical  deduction  refers  to  the  quicker 
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rate  of  erosion  of  the  softer  and  asbestos-bearing  rock. 
The  richer  ground  may  therefore  be   Found  at   lower 

.:.ms  than  the  harder  and  more  barren  and  at  the 
same  time  the  tendency  would  be  for  the  good  areas 
to  be  covered  with  glacial  drift  rather  than  by  a  cap- 
ping of  rock. 

In  late  geological  times  the  district  was  subjected  to 
a    major    glaciation    which    advanced    from    the    north- 
northwest    and  which   peneplained   the   region.     In   the 
these  ice  sheets  as  well  as  that  of  the  local 
glaciers   the  deposits  were  for  the  most  part   covered 
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An  outcrop  of  a  crude  asbestos  vein 

over  by  drift.  This  drift  forms  the  overburden,  which 
must  be  removed  before  open-pit  operations  are  at- 
tempted, and  comprises  one  of  the  chief  overhead  and 
development  charges  in  modern  asbestos  mining. 

The  present  methods  of  mining  the  Quebec  deposits 
have  sprung  from,  and  of  necessity  been  evolved  from, 
the  former  operations  dating  back  to  the  initial  exploita- 
tion of  the  district.  The  past  methods  were  directly 
influenced  by  the  geology  of  the  deposits  and  a  lack  of 
capital  in  the  hands  of  small  individual  owners.  The 
modern  tendency  has  necessarily  been  based  to  a  far 


greater  degree   on   considerations   of  climate,   size  of 
holdings,    type    of    labor,    and    several    other   technical 

factors. 

First  Commercial  Production  in  1862 

The  history  of  the  district  dates  back  to  1862,  at 
which  time  the  first  commercial  exploitation  of  asbestos 
was  attempted  on  a  large  scale  by  an  English  company. 
Cirkel  reports  that  at  this  time  the  first  asbestos  in 
the  Province  of  Quebec  was  discovered  near  the  village 
of  St.  Joseph,  on  the  River  Plante.  This  occurrence  is 
a  few  miles  beyond  East  Broughton,  the  end  of  the  com- 
mercially important  deposits;  and  though  the  fiber  was 
of  good  quality,  the  quantity  was  not  sufficient  to 
constitute  a  commercial  deposit.  In  1877,  however,  as- 
bestos w^as  discovered  near  Thetford.  Some  stories  re- 
late that  it  was  actually  the  cutting  of  the  right  of  way 
of  the  Quebec  Central  Ry.  which  resulted  in  the  un- 
covering of  the  deposits.  It  is  certain  that  the  railway, 
being  so  located  as  practically  to  follow  the  serpentine 
belt  throughout  its  strike,  was  the  greatest  factor  in 
the  immediate  development  which  followed,  aided  by  the 
outcropping  of  the  deposits  or  to  their  being  only 
slightly  covered  with  glacial  drift.  Furthermore,  the 
district  was  ravished  by  forest  fires,  which  greatly 
aided  in  the  uncovering  of  the  deposits. 

Operations  Carried  on  Only  for  the  "Crude" 

The  first  mining  operations  were  begun  in  1878.  At 
that  time  their  object  was  merely  to  get  into  the  richest 
fiber-bearing  rock  as  quickly  and  cheaply  as  possible. 
Owing  to  the  geology  of  the  deposits,  the  method 
adopted  was  feasible  and  practicable.  The  owners  of 
the  land  were  generally  the  operators.  At  that  time 
only  the  crude  fiber  had  any  value;  milled  fiber  was 
unthought  of.  Thus,  the  best,  the  longest,  silkiest  as- 
bestos was  cobbed  out;  and  what  would  today  consti- 
tute a  high  grade  of  mill  rock  was  thrown  out  on  the 
dump  with  whatever  waste  accumulated  during  the 
operations.  The  dumps  were  often  placed  without  any 
thought  for  the  future,  regardless  of  the  geology  of  the 
deposits,  and  without  consideration  of  the  fact  that  the 
industry  might  some  day  develop  to  such  an  extent  as  to 
necessitate  an  entirely  different  method  of  exploitation. 

For  the  next  twelve  years  or  more  the  district  de- 
veloped rapidly.  Villages  sprang  up  in  the  neighbor- 
hood of  the  mines,  the  properties  were  exploited  on  an 
ever-increasing  scale,  prospecting  was  conducted  ac- 
tively and  large  capital  was  attracted  to  the  industry. 
Thus,  in  1885  seven  mines  were  reported  as  producing 
an  annual  total  of  about  1,400  tons  of  asbestos — 
naturally  all  crude,  the  cream  of  the  deposit.  The 
industry  then  employed  350  men,  and  the  total  value  of 
the  product  could  not  have  far  exceeded  $75,000.  At 
that  time,  the  "first  quality"  brought  $80  per  ton  at  the 
mine ;  the  "second  quality,"  $60 ;  the  third,  $40,  and  the 
poorest,  $10.  During  the  peak  prices  of  early  1920,  the 
top  quality,  No.  1  Crude,  brought  from  $2,000  to  as  high 
as  $3,000  per  ton,  and  the  "sands,"  which  are  practically 
barren  of  fiber,  brought  as  high  as  $15  per  ton. 

From  1885  there  had  been  a  slow  but  steady  increase 
in  the  value  of  the  product,  until  in  1900  the  best 
quality  crude  brought  $300  per  ton.  This  so  stimulated 
production  that  an  oversupply  resulted,  and  a  diminu- 
tion in  prices  followed  during  the  succeeding  years. 
Thus,  at  the  beginning  of  the  war,  No.  1  crude  was 
bringing  about  $200  a  ton.  All  but  the  mines  producing 
the  best  quality  of  asbestos  had  been  forced  to  close 
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down;  and  many  properties  either  changed  hands,  were 
forced  to  reorganise,  or,  to  effecl  more  economical 
operation,  were  consolidated  under  one  mi 
Furthermore,  owing  to  the  increased  prices  of  the  bet- 
ter grades,  the  manufacturers  <>(  asbestos  had  been 
experimenting  to  develop  a  process  for  utilizing  the 
shorter  fibers.  Many  new  uses  for  these  shorter  grades 
were  found.  All  this  created  a  demand  for  what  is  now 
known  as  the  "milled  fibers,"  the  products  of  mechan- 
ical concent  rat  ion.  Mechanical  milling  methods  were 
first  attempted  on  an  experimental  scale,  about  1890, 
and  twenty  years  later  fifteen  mines  in  the  district 
were  sending  material  to  about  nineteen  mills,  with  a 
combined  total  daily  capacity  of  8.52(1  tons,  according 
to  Cirkel.  The  combined  output  of  these  mills  and 
mines  in  1909  was: 


Cru.li 
Fiber 
Fiber  No   -' 


The  average  price  of  the  crude  was  $187.22  per  ton 
and  for  the  fiber,  $28.35  per  ton.  The  year  1920  found 
asbestos  at  the  height  of  its  demand  and  the  peak  of 
its  market  value. 

Because  of  lack  of  capital  and  the  fact  that  the 
asbestos-bearing   deposits   outcropped,    the    early    oper- 


Prospecting  with  open  pits  and  shaft 

ators  found  it  feasible  and  economical  to  exploit  them 
by  means  of  small  open  pits.  The  pit  was  usually 
started  by  means  of  a  swinging-boom  derrick,  using 
boxes  which  held  perhaps  a  ton.  The  rock  was  drilled 
either  by  hand  or  by  heavy,  steam-driven,  tripod,  piston 
drills.  At  the  beginning  the  plant  of  an  asbestos  oper- 
ator consisted  primarily  of  one  or  more  derricks,  a 
hoist,  and  possibly  a  piston  drill  and  a  boiler.  The 
mine  would  be  worked  only  for  the  crude,  milling  not 
then  being  commercially  practicable. 

When  the  pits  became  30  or  40  ft.  deep,  the  derricks 
were  supplanted  by  a  cableway  or  by  two  or  more  cable- 
ways.  These  were  of  the  most  primitive  type  and  had 
a  capacity  of  about  100  tons  per  ten  hours.  This 
method  of  operation  has  persisted  in  principle  to  the 
present.  Even  in  respect  to  detail  there  has  not  been 
evolved  a  marked  change  in  method.  However,  during 
the  last  three  to  five  years  the  industry  has  found  itself 
at  the  beginning  of  a  new  era,  which  demands  output  on 
a  much  larger  scale,  with  costs  kept  at  a  minimum.  This 
is  largely  due  to  the  unrivaled  demand,  the  accumula- 
tion of  reserve  funds  which  permitted  of  costly  experi- 
mentation, and  the  attainment  of  depths  in  some  pits 
no    longer    safe    nor    economical    for    open-pit    mining 


Cableway  foi  working  asbestos  open  pit 

(especially  true  of  those  mines  whose  property  was 
hemmed  in  by  others)  ;  and  in  addition  the  mills  h. 
increased  in  capacity  that  the  problem  of  room  for  the 
waste  dumps  had  become  a  serious  one.  Mines  which 
had  been  "high-graded"  of  the  best  crude  had  to  be 
"trimmed-up"  so  as  to  permit  further  working.  The 
district  was  beginning  to  attract  a  type  of  technically 
trained  operator,  and  finally,  with  the  already  advanced 
stage  of  development  of  the  open  pits,  the  severe 
Canadian  winters  were  more  and  more  interfering  with 
efficiency  and  continuity  of  operation.  As  a  result  of 
such  considerations  there  is  today  a  distinct  trend 
toward  the  application  of  combined  or  underground 
metal-mining  methods,  and  the  most  recent  development 
has  been  with  that  end  in  view.  The  Thetford  mine  of 
Consolidated  Asbestos,  Ltd.,  is  thus  producing  its  entire 
output  from  such  workings.  Even  in  stripping  the  over- 
burden, it  has  now  become  necessary  to  employ,  in  Thet- 
ford at  least,  mechanical  or  semi-mechanical  methods. 
The  immediate  future  demands  that  ground  covered  by 
the  deepest  drift  be  no  longer  neglected. 

The  methods  used  in  stripping  the  overburden 
preparatory  to  open-pit  mining  vary  from  the  most 
primitive,  involving  hand  labor  and  slow  transporta- 
tion, to  those  processes  that  are  dependent  upon  a 
minimum  of  the  human  element.  The  overburden 
consists  of  unconsolidated  clays,  sands,  and  gravels 
containing  glacial  boulders  of  all  sizes.  There  is  con- 
siderable vegetation.  The  drift  varies  in  depth  from 
little  or  no  covering  to  as  much  as  60  ft.  Where  exces- 
sive, it  is  most  amenable  to  the  application  of  under- 
ground mining. 

The  choice  of  stripping  method  depends,  of  course, 
upon  the  depth  of  overburden,  facilities  for  handling 
and  disposing  of  the  cover,  and  a  balance  between  initial 


Calyx  drill  used  in  prospecting 
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outlay  and  operating  charges.  At  many  of  the  mines — 
and  this  is  especially  true  of  the  Broughton  deposits, 
where  the  drift  averages  but  5  to  10  ft.  thick — a  high 
initial  investment  is  not  warranted,  and  hand  methods 
are  nearly  always  used.  The  work  is  usually  contracted 
on  a  cubic  yardage  basis,  the  rate  varying  from  60  to 
90c.  per  cu.yd.,  depending  upon  the  nature  of  the  drift. 
Light  cars  on  portable  track  are  being  used  to  an 
increasing  degree,  instead  of  the  dump  carts  formerly 
employed  to  move  material,  but  it  is  extremely  difficult 
to  get  the  class  of  labor  which  is  available  to  adopt 
any  method  to  which  the  men  are  not  accustomed. 
Scrapers  and  drag-line  excavators  have  also  been  tried 
out,  but  with  no  great  success,  as  many  boulders  have 
to  be  handled.  Where  the  stripping  to  be  done  is  of 
larger  lateral  extent,  and  there  is  enough  yardage  to 
:y  the  first  cost  and  upkeep,  light  cableways  are 
used.  This  method  has  been  particularly  successful 
if  there  is  enough  material  within  the  length  of  the 
span  and  within  the  reaching  distance  of  each  set-up  of 
the  cableway  to  justify  the  installation.  With  this 
.  d  the  cost  can  be  reduced  to  as  low  as  30c.  per 
L  with  each  cableway  handling  about  200  cu.yd.  per 


shift.      The   boxes  commonly    used   hold   about    1   cu.yd. 
The  earth  is  loaded  by  hand  or  by  steam  shovel. 

Where  the  overburden  assumes  a  thickness  of  15  ft. 
over  a  sufficiently  large  area,  steam  shovels  are  used 
in  conjunction  with  side-dump  cars  of  the  Western 
type,  the  cars  being  hauled  by  contractors'  locomotives. 
Until  recently  this  was  the  method  generally  employed 
at  Thetford,  at  the  Bell  mine  of  the  Keasbey-Mattison 
Co.,  the  Bennett-Martin  mine,  and  the  Beaver  and  King 
mines  of  the  Asbestos  Corporation  of  Canada.  Although 
the  railroad  type  of  shovel  is  used  to  some  extent  the 
smaller,  more  flexible  caterpillar  or  tractor  type  has 
found  wider  application.  This  last  noted  machine  has 
a  1-  to  U-cu.yd.  dipper  and  handles  from  300  to  500 
cu.yd.  per  shift. 

Hydraulic  Stripping  Latest  Method  Adopted 

The  Asbestos  Corporation  of  Canada  decided  in  1920 
to  strip  a  large  area  at  its  King  mine,  at  Thetford, 
where  the  drift  reaches  a  thickness  of  over  60  ft.,  an 
area  approximately  1,300  ft.  by  1,000  ft.  requiring 
stripping  down  to  the  solid  serpentine — a  volume  of 
about  600,000  cu.yd.  being  involved.  Bids  were  asked 
for  from  several  contractors,  the  choice  of  method 
being  left  to  the  bidder.  The  Fraser-Brace  Co.  was 
awarded  the  contract,  and  that  company  decided  to 
adopt  hydraulic  methods.  Most  of  the  preparations, 
plant  erection  and  the  like,  were  completed  before  the 
end  of  1920,  but,  owing  to  severe  winter  conditions, 
the  actual  work  of  stripping  was  not  attempted  before 
the  spring  of  1921. 

The  plant  consists  of  a  3,500-gal.  centrifugal  pump, 
which  pumps  water  from  the  Thetford  River  through 
a  20-in.  pipe  line  3,000  ft.  long.  This  water  is  dis- 
charged through  giant  nozzles,  the  run-off  flowing  to  a 
specially  prepared  sump.  From  this  the  disintegrated 
overburden  is  pumped  out  by  means  of  a  6,000-gal.  pump 
through  a  pipe  line  4,000  ft.  in  length  to  a  point  beyond 
the  Thetford  River  at  the  end  of  the  dumping  grounds 
of  the  company.  Wooden  pipes,  reinforced  by  iron 
hoops,  are  used  for  both  the  clear  water  and  the  mud. 

I  am  told  that  difficulty  has  been  experienced  in  the 
use  of  the  method  described,  owing  to  the  extremely 
clayey  nature  of  the  material  to  be  handled.  Further- 
more, the  frequent  occurrence  of  boulders,  some  of 
which  weigh  many  tons,  necessitates  a  great  deal  of 
supplementary  work,  and,  finally,  the  work  must  be 
suspended  in  winter. 

By  any  one  or  a  combination  of  the  above-noted  sys- 
tems the  overburden  is  removed  from  the  deposits  which 
are  to  be  worked  by  open  methods.  The  stripping  is 
carried  on  sufficiently  ahead  of  mining  operations  to 
prevent  admixture  of  the  soil  with  the  mill  feed.  Under 
conditions  where  the  cover  becomes  excessive,  or  where 
the  dumping  facilities  are  limited,  underground  methods 
have  been  adopted.  Thus,  in  the  operation  of  the  Thet- 
ford mine  of  Consolidated  Asbestos,  Ltd.,  I  believe  this 
to  have  been  a  contributing  factor  in  the  decision  to 
change  from  the  open-pit  mining  to  underground. 

With  a  depth  of  cover  of  20  ft.  the  charge  per  ton 
of  mineral  developed  is  approximately  4c.,  with  the 
average  depth  of  the  pit  150  ft. 

Mining  Differs  in  Thetford  and  Broughton  Types 

Present-day  operations  differ  essentially  in  the  cross- 
fiber  and  the  slip-fiber  deposits.  Wherever  cross-fiber 
— or,  to  be  more  exact,  crude — is  to  be  mined,  the  con- 
trolling factor  of  the  method  adopted  is  that  the  entire 
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mass  of  broken  rock  must  be  fine-combed  for  the  crude 
before  being  sent  to  the  mill.     The  slip-nbei   deposits, 
on  the  other  hand,  do  not    necessitate  such   hand! 
for  the  liber  is  disseminated  throughout  the  entire  rock 
mass,  and  practically  the  entire  outpul  of  the  mini 
to  the  mill. 

By  "Crude  No.  1"  is  meant  all  hand  cobbed  veins  of 
unbroken  fiber-length  of  l  in.  or  over.  This  is  sold 
on  color  and  length,  the  Thetford  product  being 
extremely  silky,  white,  and  of  great  tensile  strength. 
The  Black  Lake  crude  is  darker  in  color,  slightly  harsher 
than  the  Thetford,  but  of  similar  tensile  strength. 
No.  'J  crude  averages  §  in.  and  refers  to  material  recoi 
ered  from  veins  between  J  in.  and  1  in.  long.  "Run-of- 
mine"  crude  refers  to  a  product  in  which  the  lengths 
have  not  been  carefully  sorted,  and  may  contain  mate- 
rial as  short  as   }  in. 

For  every  thousand  tons  of  rock  mined  approximately 
one  ton  of  crude  is  cobbed  out.  But  when  one  considers 
that  at  peak  prices  No.  1  crude  brought  from  $2,500  to 
$3,000  per  ton,  against  $500  to  $800  for  the  best  grade 
of  milled  fiber,  and  an  average  of  not  over  $100  per 
ton  for  the  latter,  it  is  easy  to  understand  why  so  much 
stress  is  placed  upon  the  recovery  of  the  crudes,  what- 
ever process  of  working  is  adopted.  This,  then,  is  the 
reason  why  so  much  hand  labor  is  used  in  the  Quebec 
asbestos  industry  and  why  the  methods  of  mining 
appear  inefficiently  planned  to  one  not  familial-  with 
the  problem. 

The  methods  by  which  asbostos  is  now  mined  in 
Quebec  may  be  broadly  classified  as  follows: 

1.  Open  pits. 

2.  "Glory  holes"  and  shrinkage  stopes. 

3.  Combined  open  and  underground  workings. 

In  open-pit  operations  involving  the  handling  of 
crude,  the  cableway  has  survived  throughout  the  life 
of  the  industry,  and  this  method  is  still  responsible  for 
the  greater  proportion  of  the  rock  hoisted.  All  of  the 
rock  mined  in  slip-fiber  deposits  comes  from  open  pits, 
but  the  steam-shovel  method  has  partly  supplanted  the 
cableway.  Where  the  pits  have  become  too  deep  for 
safe  and  economical  operation,  where  property  holdings 
are  too  restricted  to  allow  of  suitable  expansion,  or 
'  where  the  overburden  cannot  be  economically  removed, 
the  open  pit  has  been  developed  so  that  the  rock  is 
milled  down  to  a  lower  level  and  hoisted  through  a 
shaft.  A  typical  shrinkage  stoping  system  has  been 
developed  at  the  Quebec  Asbestos  Corporation  mine. 
This  method  permits  of  a  large  wet-rock  storage  in  the 
stopes  and  more  flexibility  in  operating  during  the 
severe  Canadian  winters.  Wet-rock  storage  on  the  sur- 
face is  restricted  in  winter  because  of  excessive 
freezing. 

The  "combined"  methods,  a  designation  that  I  have 
used  for  those  in  which  the  topography  permits  of 
development  by  means  of  a  tunnel  or  adit  driven  at  an 
elevation  above  that  of  the  mill  bins,  are  especially 
applicable  to  the  nature  of  the  ground  at  Black  Lake. 

The  pit  is  generally  carried  in  benches  varying  from 
20  to  as  much  as  75  ft.  in  height,  with  a  usual  average 
of  40  ft.  In  drilling,  preparatory  to  blasting,  the 
modern  tendency  has  been  distinctly  in  favor  of  the 
lighter  hammer  drills,  although  the  slow  piston  drill, 
both  steam  and  air  driven,  is  still  used.  Holes  were 
formerly  drilled  to  12  or  16  ft.  in  depth,  but  experience 
has  proved  the  efficacy  of  the  deep  hole.  For  this  pur- 
pose, the  Ingersoll-Rand  "88,"  the  I-R  "submarine,"  the 


Denver  Rock  Drill  Manufai  turing  Co  turbi  rotatoi ." 
and   similar   drills   have    found  excellei  ;'>n — 

drilling  holes  li  in.  in  diameter  as  deep  a-  In  ft.  In  an 
unusually    interest  me   operation,   a   Sulli  arine 

drill  is  used  at  the  Quebec  Asbestos  Corporati 

al    Last    BrOUghton,   drilling   a   "-in.    hole   to   a    dep 
7;.    It. 

The  drill  holes  are  generally  put  down  nearlj 
tically  in  a  series  1.".  to  :',(i  ft.  from  the  face,  and  an' 
spaced  1<>  or  12  ft.  apart.     "Lifter."  are  then  put   ii 
slight  angle  to  the  horizontal.   They  are  i  !  vily, 

usually  with  40  pel  cei  gelatine  dynamite,  bul  under 
difficult   conditions,   when'   gram:.  mtered,   as 

high  as  60  per  cent  is  used.  Ammonia  powder  also 
finds  considerable  favor  both  in  Thetford  and  at 
Broughton.  Series  firing  by  battery  is  almost  uni- 
versal. Block-holing  is  done  by  various  drills  of  the 
jackhammer  type  by  some  operators  in  the  district, 
though  often  "mud-capping"  is    prai 

Churn  drilling  has  not  been  found  economical,  owing 
to  the  fact  that  the  subsequent  operations  are  not  on 
a  sufficiently  large  scale  to  warrant  the  installation  of 
machinery  capable  of  handling  the  resulting  blasted 
rock  without  considerable  rebreaking.  This  is  especially 
true  at  East  Broughton,  where  the  mills  are  capable  of 
handling  only  up  to  1,000  tons  per  day  and  the  steam 
shovels  of  the  caterpillar  type  have  comparatively 
small  buckets. 

To  be  concluded 


Small  Canadian  Platinum  Production 

Previous  to  1919  no  attempt  was  made  in  Canada  to 
recover  metals  of  the  platinum  group,  according  to  the 
Canadian  Department  of  Mines.  The  principal  source 
of  these  metals  is  believed  to  be  the  nickel-copper  ores 
from  the  Sudbury  district,  the  matte  from  which  was 
previously  exported  for  refining  either  in  the  United 
States  or  Wales.  Both  the  International  Nickel  Co.  and 
the  Mond  Nickel  Co.  still  export  their  product  in  the 
form  of  residues  or  nickel-copper  matte  containing  pre- 
cious metals.  These  latter  are  recovered  at  the  re- 
fineries in  New  Jersey  and  Wales,  respectively. 

No  data  regarding  recovery  of  platinum  metals  at 
Swansea  have  recently  been  made  available,  and  as  a 
consequence  it  has  been  somewhat  difficult  to  determine 
the  quantity  of  platinum  contained  in  ores  produced  in 
1921.  The  British  America  Nickel  Corporation,  which 
began  operating  its  refinery  at  Deschenes,  Quebec,  early 
in  1920,  but  which  was  closed  down  early  in  1921,  will 
be  in  a  position  to  recover  platinum  and  related  metals 
when  operations  are  resumed.  A  few  ounces  of  native 
platinum  are  won  every  year  from  the  alluvial  sands  in 
the  Tulameen  district  of  British  Columbia,  but  to  date 
no  large-scale  working  of  these  deposits  has  been 
attempted. 

Taking  no  account  of  the  platinum  contents  of  the 
Mond  matte  which  was  exported  to  Wales,  regarding 
the  platinum  contents  of  which  no  data  were  available, 
the  platinum  production  from  Canadian  ores  in  1921 
amounted  to  269  oz.  Other  associated  metals  were  pal- 
ladium, 591  oz. ;  iridium,  rhodium,  ruthenium,  and  os- 
mium, 56  oz.  Only  8  oz.  was  reported  as  recovered  dur- 
ing the  year  from  the  alluvials  of  British  Columbia. 
The  Ontario  output  was  produced  in  part  by  the  Des- 
chenes plant  refining  Sudbury  matte,  and  was  partly 
recovered  in  New  Jersey  by  the  International  Nickel 
Co.,  treating  residues  from  the  Port  Colborne  refineries. 
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The  Trade  Association* 

Rapid  Development  of  This  Type  of  Organization  Stimulated  by  War  and  Post- 
War  Industrial  Activity — Large  and  Useful  Field  Open  to  Them — Secretary 
Hoover  Sees  Opportunity  for  Their  Employment  To  Help  Stabilize  Business 

By  Felix  Edgar  Wormser 

\  nl   Editor,  Engineering  and  MivAng  Journal-Press 


MIXING  ENGINEERS  are  perhaps  most  familiar 
with  the  trade  associations  through  the  activity 
of  these  organizations  in  their  own  industry, 
although  the  notoriety  which  the  disclosures  of  the 
Lockwood  Committee,  investigating  the  housing  short- 
age in  New  York  City,  have  heaped  upon  some  of  them 
in  the  building  trades  may  have  helped  to  make  the 
name  more  popular — and  unpopular.  The  American 
Iron  and  Steel  Institute,  the  American  Petroleum  Insti- 
tute, the  American  Zinc  Institute,  the  National  Coal 
iation,  the  Copper  and  Brass  Research  Association, 
and  the  Talc  and  Soapstone  Producers'  Association  are 
a  few  examples  of  the  organizations  covering  the  vari- 
ous branches  of  the  mining  industry,  and  although  they 
are  of  comparatively  recent  growth,  the  trade  associa- 
tion is  by  no  means  a  new  development.  The  old  English 
guilds  may  be  considered  direct  ancestors  of  the  present 
bodies.  However,  it  is  only  during  the  last  ten  years,  a 
period  for  the  most  part  of  intense  commercial  activity, 
that  the  trade  associations  have  multiplied  like  rabbits. 
Well  over  1,000  of  them  are  known  in  the  United  States 
alone,  and  they  cover  almost  every  industry  from  the 
manufacture  of  noodles  to  zinc.  The  zenith  has  been 
reached  in  an  association  of  such  associations. 

The  trade  association  is  organized  for  the  mutual 
benefit  of  the  companies  or  individuals  engaged  in  a 
particular  kind  of  business — competitors,  in  other  words. 
It  should  not  be  confused  with  commercial  associations, 
chambers  of  commerce  scattered  over  the  country, 
whose  membership  is  made  up  of  manufacturers  of  a 
variety  of  products.  Naturally,  trade  associations  must 
have  a  definite  objective  to  justify  their  expense  of 
maintenance,  but  the  sphere  of  activity  has  not  been  any 
too  strictly  defined,  although  the  courts  have  occasion- 
ally rendered  decisions  affecting  their  legal  boundary  of 
action.  In  general,  they  are  formed  to  tackle  problems 
of  common  concern,  perhaps  the  tariff,  or  fostering  the 
consumption  of  the  article  produced  and  manufactured 
by  an  industry,  or  some  kindred  problem.  Of  the  many 
important  activities  in  which  they  may  interest  them- 
selves a  few  are:  To  promote  a  friendly  feeling  among 
members,  to  discourage  unfair  competition,  to  encour- 
age high  standards  in  the  industry,  to  improve  com- 
merce and  trade,  to  establish  a  code  of  ethics  for  the 
guidance  of  members,  to  compile  statistics  of  the 
industry,  and  to  watch  legislation  affecting  the  industry. 
Each  trade  association  usually  has  definite  ideals  which 
are  carefully  set  forth  in  its  articles  of  incorporation. 

The  trade  association  has  a  great  opportunity  for  con- 
structive work  and  is  here  to  stay.  Several  trade 
associations  have  overstepped  the  bounds  of  legality  in 
their  actions,  not  without  severe  censure,  and  have  un- 
fortunately showered  uncalled-for  criticism  upon  the 
shoulders  of  the  law-abiding  ones.  The  respectable  as- 
sociations are  so  much  stronger  that  intelligent 
publicity,  which  they  are  only  now  beginning  to  receive, 

•The  first  ol  irtlcles  on  the  iciatlon  move- 

ment.    Tht  second  will  deal   with  th>-  work  of  the  trad     associa- 
tions in  the  raining  industries 


should  soon  eliminate  any  bad  impression  that  may  have 
been  created  by  others.  In  those  circumstances  in  which 
trade  associations  have  been  prosecuted,  collusion  has 
generally  been  shown  to  exist  between  members  to 
maintain  high  prices  and  restrict  competition.  They 
have  thus  followed  in  the  footsteps  of  the  old  guilds  in 
endeavoring  to  bring  about  set  prices  through  the  use 
of  force.  So  many  other  activities  are  distinctly  within 
the  range  of  activity  of  the  trade  association  that  it  is  a 
pity  that  some  have  taken  the  line  of  least  resistance 
and  brought  unwarranted  opprobrium  upon  others. 

The  Fields  of  Activity 

At  present  there  is  clearly  a  field  in  which  the  trade 
association  may  gambol  to  its  heart's  content,  another 
one  in  which  it  may  not  trespass,  and  a  contact  zone 
containing;  an  indistinct  dividing  line.  Any  step  taken 
collectively  which  is  intended  to  restrain  competition 
may  subject  the  association  to  criminal  action.  Trouble 
has  arisen  in  dealing  with  prices — a  subject  that  is  still 
in  d  twilight  zone,  but  which  the  courts  are  helping  to 
define  so  that  these  organizations  should  soon  know 
exactly  what  information  they  are  permitted  by  law  to 
collect  and  distribute  and  that  which  is  forbidden. 

A  few  groups  have  gone  so  far  as  to  collect  and 
disseminate  the  daily  prices  at  which  members'  business 
has  been  transacted,  maintaining  what  they  termed 
an  "open  competitive  price"  plan,  but  which  was  neither 
open  nor  competitive.  This  scheme  contemplated  the 
daily  collection  from  each  member  of  information  re- 
garding bids  made  in  competition,  prices  received  for 
the  product  sold,  together  with  data  covering  production 
and  stocks.  All  this  information  was  collected  by  a 
central  agency  and  distributed  to  the  individual  members 
of  the  trade  association.  The  plan  was  openly  competi- 
tive only  as  far  as  the  producer  was  concerned,  for  the 
information  was  not  available  to  both  buyer  and  seller 
alike.  Much  harm  has  been  done  by  the  use  of  this 
misleading  designation.  Most  of  the  bodies  adopting 
this  practice  have  got  into  serious  trouble.  The  ex- 
change of  price  information  among  members  places  a 
weapon  in  their  hands  which  can  readily  be  used  for 
abuse  in  restraining  production,  raising  prices,  and  for 
other  objectionable  activities.  Secretary  Hoover,  who  is 
rendering  inestimably  valuable  service  to  the  honest 
trade  association,  has  intimated  that  publication  of  the 
statistical  records  of  these  bodies,  whether  past  prices, 
stocks,  or  production,  will  place  both  consumer  and  pro- 
ducer on  the  same  footing,  enabling  them  to  plan  opera- 
tions according  to  market  indications  and  discouraging 
one  from  taking  undue  advantage  of  the  other. 

Publicity  the  Greatest  Stumbling  Block 

Much  persuasion  will  no  doubt  be  required  to  induce 
trade  associations  to  make  their  statistical  compilations 
public.  Some  of  them  have  already  wholeheartedly 
turned  their  records  over  to  the  Department  of  Com- 
merce, which  has  used  them  in  its  new  monthly  publica- 
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tion,  Current  Survey  of  Business.    The  American  Zinc 

Institute  is  issuing  valuab'o  figures  every  month  to  the 
Government  and  the  public. 

Some  groups  are  fearful  of  the  result  of  publishing 

their  statistical  records.  Their  attitude  is  well  illus- 
trated by  the  remarks  a  metal  producer  made  to  me 
recently,  who  maintained  that  the  former  publication  of 
certain  metal  statistics  covering'  production,  consump- 
tion, and  stocks  worked  satisfactorily  while  the  statis- 
tical position  was  good,  but  that  as  soon  as  stinks  began 
to  accumulate  consumers  became  unduly  influenced  bj 
the  reports.     Hence  the  service  was  abandoned. 

The  fear  that  the  consumer  will  profit  to  a  greater  or 
even  an  equal  extent  by  the  publication  of  trade  statis- 
tics doubtless  restrains  some  associations  from  making 
their  compilations  generally  known.  Education  is 
needed  to  convince  many  that  group  publicity  is  for 
their  best  interests.  Trade  associations  covering  the 
raw  materials  will  profit  by  the  information  gathered  by 
manufacturers'  associations  using  the  raw  materials, 
and  vice  versa.  It  is  difficult  to  see  how  Mr.  Hoover's 
admirable  object  of  achieving  stability  in  production 
and  distribution  can  be  attained  unless  both  producers 
and  consumers  are  advised  of  the  actual  market  condi- 
tions, so  that  they  may  act  intelligently  and  not  upon 
hearsay  and  rumor. 

The  intensity  of  world  competition  makes  it  absolutely 
imperative  that  American  business  men  should  exert 
every  effort  to  improve  their  costs  of  production.  Not 
an  unimportant  byproduct  of  the  successful  use  of  the 
trade  association  will  be  easier  competition  with  foreign 
trade,  the  elimination  of  waste  in  industry,  and  the 
lowering  of  the  cost  of  living,  objects  which  Mr.  Hoover 
has  in  mind  in  endeavoring  to  bring  about  a  broader 
development  of  the  trade  association.  If  these  are  not 
desirable  ends  there  is  little  use  in  bothering  with  the 
organizations. 

Wide  Field  Open  to  the  Trade  Association 

The  industries  which  have  been  the  most  competitive 
are  the  ones  which  have  been  the  quickest  to  see  the 
advantages  of  the  trade  association.  They  have  turned 
to  it  rather  than  to  the  other  alternative,  consolidation 
or  amalgamation  of  the  various  units  of  the  industry. 
After  becoming  federated  in  a  trade  association  each 
member  can  co-operate  with  his  fellows  in  establishing 
relations  whereby  the  many  problems  which  face  the 
industry  may  be  collectively  attacked. 

The  collection  of  statistical  information  is  only  one 
of  the  important  functions  of  a  trade  association.  The 
other  activities  have  doubtless  been  obscured  by  the 
notoriety  achieved  by  unscrupulous  societies  tampering 
with  prices  and  competition.  Standardization  offers 
great  possibilities,  to  mention  but  one  field.  The  unnec- 
essary variety  of  products  produced  by  some  industries 
and  the  complete  lack  of  a  uniform  standard  in  others — 
witness  some  of  the  non-metallics — are  fertile  fields. 
If  intelligently  directed  there  should  be  no  harmful 
effect  because  of  over-standardization,  stifling  of  origi- 
nality and  initiative.  The  work  of  the  National  Paving 
Brick  Manufacturers,  upon  which  editorial  comment  in 
Engineering  and  Mining  Journal  was  made  several 
months  ago,  was  surely  worth  while.  In  but  a  short 
session  the  number  of  different  sizes  of  paving  brick 
was  reduced  from  sixty-six  to  seven. 

Disregarding  for  the  present  the  collection  of  statis- 
tical information  concerning  prices  and  costs,  the  trade 


association  is  fitted  to  colled  promptlj  and  efficiently 
other  data  of  great  practical  value  in  industry — in- 
formation regarding  production,  consumption,  and 
stocks.  Frequently,  trade  associations  have  felt  thai 
the  consumer  receives  an  advantage  for  which  he 

not   pay   if  these  figures  are  made  public,  leaving  out   of 

consideration  the  advantage  derived  by  companie 
affiliated  with  the  trade  association  but  in  the  same 
business.  Publicity  in  statistical  compilations  will  do 
more  to  give  the  trade  association  a  good  name  in  the 
public  mind  than  any  other  step.  The  definite  trend 
is  in  that  direction,  which  is  due  largely  to  Mr. 
Hoover's  efforts  and  the  work  of  the  judiciary. 

Competitors  Given  Equal  Opportunities 

Were  a  trade  association  to  do  away  with  competition 
no  fate  would  be  too  hard  for  it.  On  the  contrary,  it 
promotes  rather  than  restrains  trade;  it  gives  com- 
petition intelligent  direction  and  can  help  eliminate 
great  waste  in  industry.  One  of  the  great  advantages 
possessed  by  a  large  industrial  organization  is  its 
ability  to  profit  by  information  which  it  is  in  a  superior 
position  to  acquire  with  the  aid  of  a  well-spread-out 
business.  Trade  associations,  in  distributing  informa- 
tion to  members  regardless  of  size  or  importance,  place 
them  all  on  the  same  footing  and  eliminate  a  tendency 
to  consolidation  and  the  formation  of  trusts. 

Last  December  the  Supreme  Court  of  the  United 
States,  in  the  now  popularly  known  "Hardwood  Deci- 
sion" ( American  Column  &  Lumber  Co.  et  al.  vs.  the 
United  States  of  America),  decided  that  the  "open 
competition  plan"  as  interpreted  and  administered  by 
the  American  Hardwood  Manufacturers'  Association 
was  intended  to  and  did  restrict  production  and  restrain 
competition  and  increased  rather  than  stabilized  prices. 
The  plan  required  members  to  make  daily  reports  of 
sales,  shipments,  copies  of  orders  and  invoices,  monthly 
production,  stocks,  and  any  changes  in  prices  as  soon 
as  made.  This  information  was  gathered  and  dis- 
tributed by  skilled  employees  of  the  association  to  the 
members  only  and  was  supplemented  by  a  regular 
monthly  meeting  for  a  discussion  of  subjects  of  interest 
to  members.  The  court  held  that  this  arrangement 
afforded  an  opportunity  for  combining  upon  agree- 
ments expressed  or  implied,  and  that  the  evidence 
showed  beyond  discussion  that  the  purpose  of  the  organ- 
ization, and  especially  of  the  frequent  meetings,  which 
were  held  several  times  a  month,  was  to  bring  about  a 
concerted  effort  to  raise  prices. 

The  Hardwood  Manufacturers'  Association  main- 
tained in  its  defense  that  the  data  distributed  among 
its  members  were  of  the  same  nature  as  the  reports 
contained  in  newspapers  regarding  commodities  bought 
and  sold  upon  the  organized  exchanges.  The  court, 
however,  called  attention  to  the  "distinguishing  and 
sufficient  difference"  that  the  reports  in  the  press  go 
to  the  buyers  and  sellers  alike;  the  trade  association's 
compilations  were  confined  to  its  members  and  subject 
to   interpretation  by   skilled  officials. 

At  first  it  was  thought  that  this  decision  would  have 
an  adverse  effect  on  the  existence  of  trade  associations, 
but  it  is  now  realized  that  it  applied  only  to  that 
particular  case,  and  referred  to  a  trade  association 
organized  to  exploit  the  "open-price"  plan  and  to  use  its 
statistical  information  for  its  own  ends.  It  has,  how- 
ever, been  a  lesson  to  some  bodies  to  steer  clear  of  any 
steps  that  would  tend  to  restrict  competition. 
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ver's  interest   in  the  trade  association 

has  p   that    he   has  corresponded    with   the 

..'.  to  leam  definitely  those  activities  in 

which  the  I  at  ion  may  engage  without  being 

The  Attorney  General  was  careful  to  make 

the   important    reservation    in    his   reply    to    Secretary 

•  r,   that   whatever   is  done   must    not   be  a   scheme 

•     production,    enhance    prices,    or    suppress 

competition.      There    is    no   objection   to    a    trade    asso- 

•1   furnishing   a   standard   system   of   accounting, 

provid  ire  not  exchanged  by  the  members.    The 

ciation   max    advocate   uniformity   in  the  use 

ide  names,  provide  for  the  standardization  of  qual- 
standard  forms  for  contracts, 
and  standardize  machinery  and  processes.     It  may  deter- 
mine  means    for   eliminating   waste,    raise    the   ethical 
be    trade,     collect    credit     information, 
handle  the  insurance  of  its  membeis.  engage  in  collective 

:ising  welfare  work,  and  urge  legislation  affecting 

the    industry    such    as    tariffs,    taxes,    transportation 

-    liability  acts  and  other  similar  ques- 

.    tremendous    activities    in    themselves.      It    may 
from  each  member  showing  the  volume 

.oductic-n,  capacity  to  produce,  wages  paid,  con- 
sumption and  distribution,  and  stocks.     This  informa- 

may  be  compiled  by  the  trade  association  into  a 
consolidated  statement  showing  total  volume  of  produc- 
tion, wages  by  districts,  consumption  in  foreign  and 
domestic  trade,  distribution,  and  stocks.  After  compil- 
ing this  information  the  trade  association  may  file  the 
statement  with  the  Secretary  of  Commerce  for  dis- 
tribution by  him  to  the  members  of  the  association 
through  the  public  press  and  to  the  public  generally. 
There  seems  to  be  no  objection  to  a  trade  association 
collecting  statistics  of  prices  received  for  past  sales 
data  which  may  be  consolidated  into  one  report,  with- 
out, however,  giving  individual  information  to  any 
member  of  the  association.  The  consolidated  report 
may  be  sent  to  the  Secretary  of  Commerce  for  public 
distribution. 

Engineers  have  frequently  been  indicted  as  poor 
business  men  and  narrowly  technical.  It  is  not  with- 
out some  measure  of  pride  that  they  can  point  to  the 
efforts  of  Secretary  Hoover  to  introduce  an  engineering 
search  for  the  facts  on  which  trading,  prices,  pros- 
perity, and  other  business  elements  are  built.  One  of 
his  steps  in  that  direction  is  to  make  better  use  of  the 
trade  association  in  what  he  has  characterized  as 
"groping  for  stability" — a  vivid  expression.  The  min- 
ing industries  need  not  be  told  what  a  great  aid  it 
would  be  to  eradicate  the  plunges  from  capacity  pro- 
duction to  complete  closure — from  phenomenally  high 
prices  to  unusually  low  ones. 


Bureau  Calcining  Dolomite 

The  investigation  of  dolomite  cements  will  be  con- 
tinued at  Columbus.  Ohio,  by  the  U.  S.  Bureau  of  Mines. 
Free  lime  in  dolomite  cements,  calcined  above  800 
deg.  C.  causes  excessive  shrinkage  and  cracking  in  the 
finished  cements.  Dolomite  cements,  containing  prac- 
tically no  free  lime,  may  be  prepared  by  calcining  the 
reck  at  a  sufficiently  low  temperature  i  belo-w  800 
deg.  C.  i  to  decompose  the  magnesium  carbonate  but  not 
the  calcium  carbonate.  The  investigation  will  consist 
of  calcining  dolomite  at  a  temperature  high  enough  to 
decompose  both  the  magnesium  and  calcium  carbonates 
and  adding  suitable  agents  to  react  with  the  lime. 


Investigation  in  Wisconsin  Zinc  District 

Since  the  beginning  of  the  milling  to  recover  zinc, 
the  Wisconsin  field  has  borne  an  undesirable  reputation 
on  account  of  the  marcasite  which  is  associated  with 
the  sphalerite.  The  separation  has  been  difficult.  A 
fairly  satisfactory  process  of  magnetic  separation  for 
grading  up  jig  concentrates  which  are  contaminated 
with  marcasite  was  finally  developed  and  has  for  some 
time  been  in  operation,  but  the  fines  are  not  amenable 
to  this  process  and  have  been  wasted.  The  purpose  of 
an  investigation  conducted  by  the  U.  S.  Bureau  of  Mines 
at  the  Wisconsin  State  Mining  School,  Platteville,  is  to 
utilize  the  fines.  Since  the  year  1911  some  of  the  min- 
ing companies  have  made  an  earnest  effort  to  use  the 
fines  in  the  tailings  but  without  satisfactory  results 
being  achieved. 

Examination  of  the  current  mill  tailings  show-s  that 
the  minus  20-mesh  material  therein  is  the  most  amen- 
able to  profitable  re-treatment.  The  evidence  so  far 
gained  is  that  by  screening  the  tailings  on  20  mesh, 
65  per  cent  of  the  zinc  content  will  be  concentrated  in 
the  fines.  The  fines  will  amount  to  25  per  cent  of  the 
whole;  that  is,  the  ratio  of  concentration  will  be  four 
to  one  and  the  recovery  65  per  cent. 

Laboratory  tests  indicate  that  concentrating  tables 
placed  in  the  mills  to  treat  the  fines  will  recover  90  per 
cent  of  the  zinc  content  in  a  low-grade  concentrate  as- 
saying about  20  per  cent  zinc,  and  that  this  concentrate 
can  be  graded  up  to  62  per  cent  in  central  plants  where 
flotation  and  gravity  concentration  are  combined.  An 
estimate  has  been  made  that  this  practice  would  have 
added  about  one  million  dollars  annually  to  the  revenue 
for  zinc.  In  some  instances  the  lead  recovered  would 
have  been  appreciable.  Two  byproducts,  marcasite  and 
ground  limestone,  would  have  been  available  for  sul- 
phuric acid  and  agricultural  purposes,  respectively. 

The  work  is  conducted  through  a  quadrangular  co- 
operative agreement  among  the  operators,  the  Wisconsin 
Mining  School,  the  local  assayer,  and  the  Bureau  of 
Mines.  The  laboratory  results  are  encouraging  and  will 
probably  lead  to  a  commercial  try-out  of  the  process  as 
scon  as  the  zinc  market  encourages  the  operators  to 
reopen  their  mines. 


Georgia  Kaolin  in  Pottery 

English  china  clay  is  preferred  to  Georgia  kaolin  by 
many  American  potters.  In  comparing  the  two  it  is 
found  that  the  English  clay  disintegrates  in  water  more 
readily,  produces  a  body  which  casts  more  satisfactorily, 
gives  lower  drying  and  bisque  losses,  requires  less  lin- 
seed oil  to  produce  a  spreading  condition  for  oilcloth, 
and  produces  a  paper  of  better  finish  and  more  resistent 
to  moisture. 

In  the  preliminary  work  by  the  Bureau  of  Mines  it 
was  found  that  after  calcining  Georgia  kaolin  to  low 
temperatures  (500  to  600  deg.  C.)  it  possesses  proper- 
ties similar  to-  the  English  china  clay — i.e.,  its  adsorp- 
tive  properties  are  decreased  to  that  of  the  English 
china  clay  and  the  rate  of  capillary  flow  and  the  perme- 
ability of  water  is  increased.  Further  tests  are  to  be 
made  to  determine  its  commercial  feasibility.  The  ef- 
fects of  aging  the  calcined  clay  in  air  and  water  are  to 
be  studied  to  determine  how  far  the  calcined  clay  will 
revert  to  its  original  condition  and  also  to  determine  the 
varieties  produced  by  different  calcination  temperatures. 
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Sulphatizing  Roasting  of  Semi-Oxidized  Copper  Ores 

Process  So  Conducted  as  To  Produce  Maximum  Content  of  Water-Soluble  Copper- 
Close  Temperature  Regulation  Necessary 

By  Percy  R.  Middleton 

Consulting   Metallurgist,   New   York 


THE  PRESENCE  of  oxidized  copper  minerals  is 
one  of  the  stumbling  blocks  in  the  efficient 
application  of  the  flotation  process  to  many  copper 
ores.  Although  excellent  recoveries  of  the  sulphide  are 
made,  the  greater  part  of  the  oxidized  mineral  is  lost 
in  the  tailing.  Numerous  processes  have  been  devised 
for  the  treatment  of  semi-oxidized  copper  ores,  and 
they  may  be  classified  as  follows: 

1.  Sulphiding,  or  filming  the  oxidized  mineral  with 
a  sulphide,  to  make  the  particles  more  adaptable  to 
the  flotation  process. 


View  of  furnace  during  erection,  showing  Dutch  oven 
and  ports  for  oil  burners  on  lower  hearths 

2.  Combined  flotation  and  leaching,  the  oxidized  cop- 
per being  leached  with  acid  either  before  or  after  the 
flotation  of  the  sulphides. 

3.  Solution  of  the  acid-soluble  copper,  precipitation 
of  the  copper  in  the  pulp,  and  the  recovery  of  both 
metal  and  sulphide  by  flotation. 

4.  Roasting  the  ore,  whereby  a  large  percentage  of 
the  copper  minerals  is  converted  into  the  sulphate,  and 


leaching  the  calcine  with  arid.     The  copper   is   n 
ered  by  any  known  method  of  precipitation. 
This  article  will  deal  only  with  the  last-named  n 
The   idea  of  the  sulphatizing   roast   is   by    no  means 
new,    but    hitherto    has    not    met    with    much    so. 
After    considerable    experimental    work    in    both    the 
United   States   and   Australia.    I   patented    (U.   S.    No. 
1,376,025)    a    method    of    roasting    which    has    given 
satisfactory   results   on   both   semi-oxidized   and    heavy 
sulphide  copper  ores.     This    method   of   roasting   does 
not  require   special   apparatus,    and  may   be  conducted 
in  any  standard  type  of  roasting  furnace.     The  re 
obtained  depend  on  temperature  control,  and  the  opera- 
tion may  be  divided  into  two  stages  as  follows: 

1.  The  ore  is  heated  to  a  reacting  temperature,  be- 
low the  ignition  point  of  the  sulphur  in  the  ore. 
ignition  point  is  meant  the  temperature  at  which  a 
blue  flame  is  distinctly  visible  over  the  surface  of  the 
ore;  this  flame  is  due  to  the  rapid  oxidation  of  the  sul- 
phur and  is  accompanied  by  a  rapid  rise  in  temperature 
of  the  charge  which  prevents  the  desired  react  ion- 
taking  place.)  During  this  stage  of  the  roast  the 
direct  oxidation  of  the  copper  and  iron  sulphides  o< 
presumably  in  accordance  with  the  equation 

3CuFeS:  +  0„  =  Cu2S  +  3FeSO,  -f  CuSO,  +  S02. 

2.  Following  the  completion  .of  this  direct  oxidation. 
the  temperature  is  gradually  elevated  to  about  1,100 
deg.  F..  further  reactions  occurring  which  may  be  ex- 
pressed as  follows : 

Cu,S  +  Os  =  CuSO,  -4-  CuO. 
2Cu,S  +  2FeSO;  +  0„  =  4CuSO,  -+-  Fe_0, 

From  the  above  reactions  it  will  be  seen  that  the 
greater  part  of  the  sulphatizing  action  is  due  to  the 
iron  sulphate  formed  during  the  first  stage  of  the 
roast,  and  it  has  been  found  that  this  compound  also 
reacts  with  the  oxide  of  copper,  forming  copper 
sulphate. 

The  possibilities  of  this  method  of  roasting  were 
demonstrated  in  a  series  of  laboratory  tests  on  vai 
ores,  the  sulphur  contents  of  which  varied  from  1.5  to 
40  per  cent  sulphur.  These  small  tests  were  so  satis- 
factory that  the  manufacturers  of  the  Herreshoff 
furnace  supplied  a  small  ten-hearth  furnace  for  experi- 
mental work  on  a  larger  scale,  and  the  following  are 
particulars  of  a  test  conducted  on  a  sample  of  ore  from 
the  Burro  Mountain  Branch  of  the  Phelps  Dodge 
Corporation. 

The  ore  was  crushed  in  a  standard-type  ball  mill.  An 
analysis  of  the  crushed  product  gave  the  following 
results : 


Sized 

Cumulative 

Products: 

Total  Cu, 

Oxide  Cu, 

Weight, 

Weight, 

Mesh 

Per  Cent 

Per  Cent 

Per  Cent 

Per  Cent 

On                35 

1.4 

48 

2.09 

0   1 1 

4.0 

5  4 

65 

2.16 

0.  II 

5.8 

11.2 

100 

2.39 

0.  19 

6.4 

17.6 

150 

2.57 

0  20 

5   6 

23.2 

200 

2   65 

0  33 

12.0 

35.2 

Through   200 

2.47 

1.32 

64.8 

100.0 

Copper.  2.49  t 

er  cent;  oxide  i 

•pper,  0   73  per  cent;  sulphur 

.   7  8  per  cent; 
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such  a  manner  that  the  actual  temperature  of  the  ore 
bed  was  recorded.  Fig.  1  is  a  graphic  illustration  of 
the  temperature  throughout  the  furnace  under  the  most 
favorable  roasting  conditions.  The  temperature  of 
each  hearth  was  recorded  every  fifteen  minutes  and 
entered  in  a  log  book  for  reference.  Samples  from  the 
furnace  discharge  were  taken  every  fifteen  minutes  and 
a  composite  for  each  four  hours  was  assayed  for  total 
and  soluble  copper.  In  addition  to  these  discharge 
samples,  a  daily  sample  was  taken  from  each  hearth, 
to  show  the  progress  of  the  roast;  Fig.  2  shows  the 
soluble  copper  content  of  a  series  of  hearth  samples  and 
also  the  temperature  throughout  the  furnace  at  the  time 
of  taking  the  samples. 

The  experiments  extended  over  a  period  of  eleven 
days,  and  the  total  amount  of  ore  treated  was  17,272  lb. 
The  amount  of  ore  roasted  per  day,  together  with  the 
results  of  the  daily  assays  of  water-  and  acid-soluble 
copper,  is  shown  in  Fig.  3.  Analyses  of  sized  composite 
samples  of  the  calcines  produced  during  the  test  are 
as  follows: 


Burner-off 


700  800  900 

Temperature  Deg.F. 


Fig.  l.     Temperature  range  on  various  hearths 

This  crushed  product  was  roasted  in  a  ten-hearth 
Herreshoff  furnace,  3  ft.  hearth  diameter.  The  second, 
third,  fourth,  and  fifth  hearths  were  heated  by  a  Dutch 
oven,  fired  with  an  oil  burner;  the  eighth,  ninth,  and 
tenth  hearths  were  each  provided  with  a  burner,  and  in 
this  manner  heat  could  be  applied  to  any  part  of  the 
furnace.  In  operation,  only  one  burner  was  used  on  the 
lower  hearths,  which,  together  with  the  Dutch  oven, 
brought  the  temperature  of  the  upper  hearths  up  to  the 
reacting  point  of  the  first  stage  of  the  roast.  Each 
hearth,  with  the  exception  of  the  first,  was  fitted  with 
a  thermocouple,  connected  through  a  multi-point  switch 
with   a   Brown   indicating  pyrometer  and  arranged   in 
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ANALYSIS  OF  SEVEN-DAY  COMPOSITE 

CALCINES 

10,052  lb.  Ore 

Roasted 

Total 

Water- 

lative        Total 

3oluble 

Soluble 

Per  Cent  Cu 

Weight,    Weight,         Cu, 

I  lu, 

Cu. 

Soluble  in 

Mesh 

Vr  Cent    Per  Cent    Per  (  lei  1 

Per  (  <■" 

Per  Cent 

Water    Acid 

Oil            35 

1.6            

48 

3.6            5.2           1.89 

1.51 

0.86 

35.5     79.8 

65 

10.2           15.4          2.62 

2.37 

1.32 

50.4     90.5 

100 

8.8          24.2          2.62 

2.50 

1.61 

61.5     95.4 

150 

8  2          32.4          2.81 

2.60 

2.40 

85.4     92.5 

200 

7.8          40.2          2.78 

2  75 

2.42 

87.0     99  0 

Through  200 

59.8         100.0          2.47 

2  3/ 

2.09 

88.2     96.0 

Cu,   2  52   per  cent;  soluble  Cu.  2.39  per   cent;  wat 

er-soluble 

Cu,  2.02  per 

cent ;  per  cent 

of  Cu  soluble  in  water,  80.  2;  ii 

acid,  94.9. 

ANALYSIS  OF  FOUR-DAY  COMPOSITE  CALCINES 

7,220  lb.  Ore  Roasted 

Total 

Water  - 

§jzed 

lative         Total 

Soluble 

.Soluble 

Per  Cent  Cu 

Weight,     Weight,        Cu, 
Per  Cent  Per  Cent  Per  Cent 

Cu, 

Cu, 

Soluble  in 

Mesh 

Per  Cent 

Per  Cent 

Water  Acid 

On          35 

2.0           ....            1.54 

0.68 

0.13 

8.5     45.0 

48 

4.4             6.4            1.97 

1.31 

0.70 

35.6     66.5 

65 

7.0           13.4          2.42 

1.80 

0  83 

34.3     74.4 

5.6           19.0          2.77 

2.18 

1.03 

37.2      78.8 

150 

12.8          31.8          2.87 

2.32 

2.12 

74.0     81.0 

200 

7.8          39.6          2.89 

2.62 

2.39 

82.7     90.7 

Throuuh  200 

60.4          100.0           2 .53 

2.30 

2.14 

84.6     91   0 

.    Copper  content  and  temperature  of  material 
on  different  hearths. 


Cu,  2.65  per  cent;  soluble  Cu,  2.26  per  cent;  water-soluble  Cu,  1  79  per 
cent;  per  cent  of  Cu  soluble  in  water,  67  6;  iu  acid,  85  3. 

The  following  methods  were  used  in  estimating  total 
and  water-soluble  copper: 

Total  Soluble  Copper.  Two  grams  of  the  sample  were 
weighed  out  and  boiled  for  five  minutes  in  50  c.c.  of 
a  3  per  cent  solution  (by  volume)  of  sulphuric  acid. 
After  filtering  and  washing  with  hot  water,  the  copper 
was  estimated  in  the  filtrate  by  the  electrolytic  method. 

Water-Soluble  Copper.  Two  grams  of  the  sample 
were  weighed  out  and  boiled  for  five  minutes  with  50 
c.c.  of  water,  filtered  and  washed  with  hot  water  and 
copper  estimated  in  the  filtrate  by  the  electrolytic 
method. 

Easy  Temperature  Control 

No  difficulty  was  experienced  in  the  operation  of  the 
furnace,  and  it  was  found  possible  to  hold  any  hearth 
within  25  deg.  F.  of  the  desired  temperature.  In 
actual  practice  it  would  be  advisable  to  use  automatic 
temperature-control  pyrometers,  which  operate  the  oil 
burners  and  keep  the  temperature  within  a  few  degrees 
of  that  desired.  Owing  to  the  small  hearth  area  of  the 
furnace  used  on  this  experimental  work,  no  actual 
figures  were  obtained  as  to  the  capacity  of  a  large-size 
furnace,  but  it  is  estimated  that  a  ten-hearth  21  ft. 
6  in.  diameter  furnace  would  treat  from  200  to  250 
tons  of  ore  per  day  of  twenty-four  hours. 
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The  above-outlined  experimental  work  was  conducted 

on  tlic  assumption  that  either  sponge  or  scrap  iron 
would  be  available  for  precipitation.  With  this  in  view 
the  furnace  was  operated  to  produce  a  calcine  contain- 
ing as  much  water-soluble  copper  as  possible,  so  as 
to  reduce  the  acid  consumption  to  a  minimum.  How- 
ever, if  the  electrolysis  of  the  leach  solutions  had  been 
contemplated,  the  furnace  product  from  the  above  tost 
would  not  have  been  suitable,  on  account  of  the  large 
amount  of  copper  sulphate  in  the  calcine,  which  would 
result  in  the  regeneration  of  an  excess  of  sulphurii 
over  the  requirements  of  the  process  and  the  discarding 
of  a  large  quantity  of  solution  at  each  cycle  in  order 
to  keep  the  acid  contents  of  the  circuit  constant.  High 
water-soluble  copper  is  not  desirable  in  a  calcine  when 
electrolysis  is  the  means  of  precipitation  to  be  empl< 

Roasting  experiments  show  that  to  obtain  a  high  total 
solubility  it  is  necessary  to  sulphatize  practically  all 
the  sulphide  copper;  in  other  words,  the  roasting  of 
the  sulphide  direct  to  the  oxide  does  not  give  satisfac- 
tory results.  However,  when  the  sulphate  has  been 
formed  it  can  readily  be  converted  to  the  oxide  by 
increasing  the  temperature  on  the  lower  hearth  of  the 
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Fig  3.    Copper  content  and  tonnage   treated  each 


furnace  to  the  decomposition  point  of  copper  sulphate, 
which  begins  at  1,200  deg.  F.  and  is  practically  com- 
plete at   1.300  deg.  F..  the  following  reactions   taking 
place : 
At  1,200  deg.  F. 


to  the  slime  only,  after  making  a  separation   of  sand 

and    slime.       In    the    latter    operatlOl      th(     -and    would    he 

treated  bj  percolation  in  tanks  fitted  with  filter  botl 

The  applicati if  electrol) 

per   from   leach   solutions   has    bei  ■     ful    in   two 

plants,   and   there    IS   no   do  this   feature 

of   the    pro,, 

Looking  at  the  matter  from  the  commen  ia!  stand- 
point, the  following  working  costs  have  Keen  compiled, 
and  for  comparison  an  estimate  has  been  made  of  the 
cost  of  treating  the  same  ore  by  dotation  and  smelting. 
The  relative  cost  of  plants  is  not  considered: 

OSTS  PEB   l"\ 
BASIS:  200  TONS  P tl    VCE  PER  DA\ 

a,  man  per  furnace  per  shift  (5  $4 
Power,  repairs  a 


2CuSO, 


2CuO.SOr 


2CuSO,  =  CuO    +    CuS04   +   SO, 
At  1,300  deg.  F. 

CuSO,  ==  CuO    +    S03 

It  has  been  found  possible  so  to  control  the  decom- 
position of  the  copper  sulphate  that  the  calcine 
produced  will  contain  practically  any  desired  percentage 
of  the  total  copper  in  the  water-soluble  form  and  in  this 
way  regulate  the  regeneration  of  acid  to  the  require- 
ments of  the  process. 

The  treatment  of  the  calcine  for  the  recovery  of  the 
soluble  copper  will  not  present  great  difficulty;  in  fact, 
the  latest  methods  used  in  cyanide  plants  may  be 
applied  with  a  few  minor  modifications.  For  example, 
the  Dorr  counter-current  system  of  decantation  may  be 
applied  either  to-  the  whole  of  the  furnace  product  or 


S'T  COSTS,  ROASTING   IND  LEACHING 
PI  RDAY.  ORE  CONTAINING  2  PER  CENT  CI    (0  75PERCEN1  OXIDE) 
Assume  Recover}  ol  90  t  ■  i  '  ■  di  or  H  Lb  Cu  per  Ton 

JO 

A 

Reaching  2" 

Precipitation  <■>   ie  pi  t  lb  Cu  108 

i  •                                                             36 

-.i  lliu«  ,\|.r!).,  ^,  i<i  o  1 5c.  pel  Ib.Cu  5 


244 
6.79 


b.of  I  lu. 

II;!   ITMENT  COSTS    PI  H    TON       II"!  ITION     \\I>  SMELTING 
Assume  Recovery'  of  70  per  Cent  or  28  Lb.  Cu  per  Ton 
Milling,  including  crushing,  flotation  and  miscellaneous  $1   50 


Freight  on  concent  I 

• 

Freight  and  refining  blister  <§   I    5c.  per  lb.  Cu. 
Selling  expenses  <§  0   I  ><■  perlb  Cu 


0. 15 

0  50 
0.42 
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Flotation  and  smelting 

Roasting  and  leaching. . .  h   7'' 

Balance  in  favor  of  roasting  and  leaching,  2.  52c.  per  II 

The  experiments  conducted  on  Burro  Mountain  ore 
indicate  that  this  class  of  material  may  be  roasted  and 
a  calcine  produced  containing  at  least  90  per  cent  of  the 
copper  in  soluble  form,  which  may  be  extracted  by  a 
modification  of  the  apparatus  used  in  modern  cyanide 
work,  and  the  copper  recovered  from  the  leach  solu- 
tions either  by  electrolysis  or  by  precipitation  on  scrap 
or  sponge  iron.  The  only  novelty  in  the  process  is 
roasting,  which  can  be  conducted  in  any  standard  type 
of  ore-roasting  furnace. 


Investigation  of  Georgia  Clays 
By  Bureau  of  Mines 

The  kaolins  and  bauxites  of  Georgia  occur  principally 
in  the  coastal  plain,  the  belt  running  diagonally  across 
the  state  from  east  to  west.  The  lines  of  the  Central 
of  Georgia  R.R.  reach  about  80  per  cent  of  the  white 
clays  and  bauxites  of  the  coastal  plain.  The  white 
clays  are  being  mined  at  a  few  points,  principally  at 
Gordon,  Claymont,  Mi  !  I  r<  d  Butler,  and  are  sold 
principally  to  the  filler  ade.  Bauxite  mining  has  been 
carried  on  in  the  Cuthbert.  Toomsboro  and  Anderson- 
ville  districts. 

The  mvestigation  undertaken  by  the  Ceramic  Station 
of  the  Bureau  of  Mines,  at  Columbus,  Ohio,  in  co-opera- 
tion with  the  Central  of  Georgia  R.R..  will  consist  in 
experiments  to  devise  better  refining  methods  and  to 
test  the  physical  properties  of  the  different  separations 
obtained. 
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Philip  Argrall 
An  Appreciation  by  T.  A.  Rickard 

P Hll. IP  ARGALL  died  on  March  L9  at  Denver,  Col. 
IK  was  the  son  of  a  Cornish  mining  engineer.  His 
life  of  sixty-eight  years  was  full  of  useful  work  and 
persistent  study.  As  a  boy  he  had  few  educational 
opportunities,  but  he  made  the  most  of  those  that  of- 
fered. At  the  age  of  sixteen  he  was  working  ten  hours 
per  day  in  the  ore-dressing  plant  of  an  Irish  copper 
mine  and  learned  the  first  principles  not  only  of  con- 
centration but  of  the  leaching  of  copper  ore.  A  Dublin 
professor  gave  him  a  blow-pipe  and  a  few  books.  With 
these  he  started  to  study  minerals  and  rocks.  He  grew 
up  among  mines  and  metallurgical  plants,  and  used  his 


lie  designed  several  successful  mills,  including  the 
Metallic  plant  at  Florence.  Later,  when  the  flotation 
process  came  into  use,  he  played  a  conspicuous  part  in 
adapting  it  to  the  treatment  of  zinc  ore  in  New  Mexico. 
In  1903  the  Institution  of  Mining  and  Metallurgy  (Lon- 
don) awarded  him  a  gold  medal  for  his  paper  on 
"Sampling  and  Dry  Crushing  in  Colorado."  During  the. 
last  years  of  his  life  he  was  engaged  in  the  microscopic 
study  of  free  gold  in  quartz  and  in  sulphides  from  all 
over  the  world,  and  spent  some  time  in  the  laboratory 
of  the  U.  S.  Geological  Survey  at  Washington,  where  he 
conducted  an  interesting  research,  the  result  of  which 
will  be  published,  1  hope,  by  one  of  his  sons.  He  was 
the  father  of  five  sons,  two  of  whom — Philip  and  George 
— were  in  partnership  with  him.  On  them  he  bestowed 
a  much  better  education  than  he  had  been  able  to  obtain 
for  himself,  so  that  he  left  the  United  States  five  gooa 
citizens — nay  eight,  for  his  three  daughters  also  are 
citizens  of  the  best  type.  Philip  Argall  would  have  won 
the  warm  regard  of  Theodore  Roosevelt,  because  he 
reared  and  educated  a  large  family  of  capable  sons  and 
daughters;  he  and  his  wife  gave  the  United  States  the 
best  return  that  a  citizen  can  give  to  his  adopted  coun- 
try. Although  born  in  Ireland,  he  was  of  Cornish 
origin,  but  he  exercised  his  privilege  of  becoming  an 
American  citizen  as  soon  as  he  established  his  residence 
in  Colorado.  He  was  a  notable  example  of  a  man  that 
makes  the  most  of  his  opportunities;  he  was  an  eager 
student  throughout  his  life;  he  was  keen  to  devise  new 
metallurgical  methods;  he  made  many  notable  contribu- 
tions to  technical  science;  he  was  willing  always  to  take 
part  in  the  public  discussion  of  technical  affairs;  he  was 
a  helpful  man,  and  therefore  a  highly  civilized  ma  i. 
He  said  that  his  "best  achievement"  was  the  inti'oduc- 
tion  of  the  eight-hour  shift  in  the  cyanide  mills  of  Colo- 
rado. That  bespeaks  his  humane  feeling  for  his  fellow- 
workers.  It  would  be  well  if  such  a  sentiment  could  be 
labeled  American.  At  any  rate,  Philip  Argall  was  a 
splendid  American  in  spirit,  in  initiative,  in  capacity 
for  hard  work.  The  mining  profession  in  the  United 
States  has  reason  to  be  proud  of  him,  and  to  hold  his 
memory  in  honor. 


Philip  Argall 

-cientific  curiosity  to  good  purpose.  When  twenty-one 
he  was  a  shift  boss  in  another  Irish  mine,  and  soon 
became  superintendent.  He  had  begun  already  to  write 
on  geology,  and  throughout  his  life  he  was  as  willing 
to  give  information  as  he  was  eager  to  gather  it.  When 
ty-five  he  was  given  charge  of  a  detinning  plant 
at  Swansea,  in  Wales,  and  showed  his  metallurgical 
ingenuity  by  devising  a  new  way  of  smelting  the  slag. 
Then  he  went  to  Cornwall,  and  formed  professional 
-  ith  the  firm  of  Rickard  Bros.,  for  whom  later  he 
traveled  in  Australia  and  elsewhere.  He  was  manager 
of  the  Kapanga  mine,  in  New  Zealand,  for  a  year.  In 
1887  he  became-  manager  of  the  La  Plata  smelter  and 
began  his  long  association  with  the  mining  industry  of 
Colorado.  When  the  -ulpho-telluride  ores  of  Cripple 
Creek  presented  a  new  metallurgical  problem,  he  set 
it  to  devise  a  method  for  their  successful  reduction; 
and  he  succeeded  in  adapting  cyanidation  to  this  pur- 
pose, by  aid  of  fine  crushing  and  preliminary  roasting. 


Briquetting  Zinc-Bearing  Material 
For  Distillation 

Asa  step  in  the  electrothermic  smelting  of  zinc  ores, 
some  large-scale  briquetting  tests  were  initiated  on 
roasted  ore  and  on  a  zinc  residue  concentrate  at  the 
Mississippi  Valley  Experiment  Station  of  the  U.  S. 
Bureau  of  Mines  at  Rolla,  Mo.  Briquets  were  made  of 
are,  coke,  and  pitch,  and  were  shipped  to  a  smelter  at 
Fort  Smith,  Ark.,  for  distillation  in  the  retorts  of  a 
natural  gas  fired  furnace.  Ordinary  retort  distillation 
on  the  residue  concentrate  (containing  36.0  per  cent  Zn, 
9.5  per  cent  Fe,  21  per  cent  Pb,  3.1  per  cent  CaO,  and 
3.2  per  cent  S)  results  in  a  low  recovery  of  zinc  and 
rapid  destruction  of  retorts.  The  distillation  of  this 
material  in  briquet  form  resulted  in  97  per  cent  zinc 
extraction,  although  only  70  per  cent  was  recovered, 
owing  to  cold  furnace  fronts  on  account  of  a  low  firing 
of  the  furnace  for  the  experimental  work.  Retort  de- 
struction is  practically  nil  with  the  briquets,  and  a 
larger  charge  can  be  handled  in  retorts  when  in  briquet 
form.  This  work  is  to  be  continued  on  a  practical  scale 
at  Fort  Smith,  and  the  installation  of  an  electrothermic 
unit  to  handle  blue  powder  and  dross  is  under  con- 
sideration. 


April   15.   1922 


Engineering  and  Mining  Journal  I 


688 


Improved  Automatic  Mine  Car 

Body  Latch  Operated  by  Foot,  Remaining  Open 

— Tilting  Thirteen  Degrees  Releases  Door — 

Both  Devices  Positively  Locked 

By  L.  S.  Farnham 

AS  A  RESULT  of  observed  deficiencies  and  need  of 
k  improvement  in  the  usual  type  of  mine  car  in  Butte 
and  most  Rocky  Mountain  mining  districts,  the  Davis- 
Daly  Copper  Co.'s  engineering  and  mechanical  force 
has  designed,  built,  and  placed  in  operation  an  auto- 
matic latching  and  unlatching  mine  car.  which  bids  fair 
to  displace  the  standard  type  of  lever-latched  cars  now 
in  use  in  the  company's  properties. 

The  typical  Western  mine  car  has  a  lever  at  its  rear 
end  which  releases   successively   the  body,   for   tilting, 


Automatic  mine  car  developed  and  used 
by  Davis-Daly  Copper  Co. 

and  the  door  for  dumping  its  contents.  The  failure  of 
this  lever,  with  its  attached  hook  rod  and  the  co-acting 
body  and  door,  to  function  effectively  is  the  principal 
cause  of  accident,  delay,  and  annoyance  with  the  car. 
The  lever  is  often  hard  to  move,  on  account  of  its 
hook  or  latch  rubbing  the  door,  which  is  pressed  against 
the  latch  by  its  load  of  rock.  When  the  car  is  to  be 
dumped  at  the  side  of  the  track,  turning  the  body 
90  deg.  on  the  bolster  or  turntable  on  top  of  the  truck, 
the  lever  must  be  moved  far  enough  to  unhook  the 
body  from  the  truck,  but  not  sufficiently  to  unlatch  the 
door  until  the  car  has  been  turned.  Sometimes  the  lever 
sticks  and  then  lets  go  with  a  jerk,  opening  the'  door 
too  soon  and  dumping  part  of  the  load  on  the  track. 
Often,  when  dumping  straight  ahead  into  a  chute 
or  skip  or  over  the  edge  of  a  dump,  the  car  is  run 
against  the  stop  at  sufficient  speed  to  tip  by  its  mo- 
mentum, but,  by  the  lever  sticking,  the  operator  fails 
to  unlatch  either  body  or  door,  and  the  car,  with  load  and 
truck,  is  tipped  into  the  chute  or  skip  or  over  the  dump, 
with  the  door  closed.  It  is  then  a  laborious  and  trouble- 
some job  to  get  the  car  righted.  A  man  has  some- 
times been  taken  over  with  the  car  and  seriously  in- 
jured.    The  lever,  being  placed  at  the  rear  end  of  the 


car.  is  subject  to  bumping  from  other  cars  and  requires 
more  repairs  than  any  other  part.  It  not  infrequently 
catches  the  operator's  fingers  and  injures  them.  The 
improved  car  eliminates  this  lever  entirely  and  utilizes 
the  tilting  movement  of  the  car  to  release  the  door. 

Experience  has  shown  that,  to  be  serviceable  and 
"fool  proof,"  a  ear  with  automatic  door  release 
body  latch  must  have  positive  locking  devices  on  both 
of  these  pieces  of  mechanism.  With  this  purpose  in 
mind,  the  car  embodying  this  feature  has  been  designed 
and  is  now  in  operation.  This  combines  mechanism 
which  will  unlatch  the  rear  of  the  car  body  from  the 
truck,  independently  of  the  car  door  latch;  keep  the 
catch  unlocked  as  long  as  desired,  and  latch  the  same 
automatically  after  dumping  the  car.  It  will  also  un- 
latch the  car  door  automatically  for  either  end  or  side 
dump,  whenever  the  bottom  of  the  car  has  been  raised 
to  an  inclination  of  13  deg.  from  the  horizontal,  and 
not  before;  latch  the  door  again  upon  returning  the 
body  to  the  horizontal,  and  positively  lock  the  door  in 
such  position  as  to  insure  against  the  latch  opening  acci- 
dentally by  knock  or  jar  which  might  cause  the  door  to 
be  opened  and  the  contents  to  be  discharged  in  such  a 
manner  as  to  cause  a  wreck  in  drift,  crosscut,  or  hoist- 
ing shaft.  The  locking  device  for  the  door  latch  is 
so  arranged  that  it  cannot  lock  until  the  door  is  fully 
in  place,  so  that  should  the  door  fail  to  latch  auto- 
matically by  its  own  weight,  after  dumping,  it  can 
readily   be  kicked  back  into  place.  * 

The  door  is  positively  released  by  a  lever  (A)  con- 
nected to  the  turntable  at  *  B )  eccentric  with  the  pivot 
'  of  the  car  body,  releasing  the  latch  (D)  when  the 
body  has  been  tilted  at  an  angle  of  about  13  deg.  In 
closing,  the  door  automatically  latches,  and  is  positively 
locked  by  a  secondary  latch  (E),  auxiliary  to  latch  I  D  , 
The  latches  fl  and  E)  are  free  to  open  independent 
of  the  lever  (A),  except  when  the  door  is  closed:  then 
the  latch  <D)  is  positively  locked  by  its  auxiliary  latch 
E  .  which  acts  on  the  end  of  the  lug  (K),  attached 
to  the  door,  to  prevent  latch   <D)  from  being  raised. 

The  latching  mechanism  is  composed  of  six  simple 
forgings  and  four  light  coil  springs,  mounted  on  a 
pair  of  3J  in.  angles  ( F  i  riveted  to  the  bottom  of  the 
car  body.  The  forgings  are  of  simple  shapes,  and  can 
be  made  and  repaired  by  the  ordinary  blacksmith.  They 
are  assembled  almost  entirely  by  use  of  pins  and  cot- 
ters, and  can  easily  be  changed,  without  special  tools, 
when  worn  out  or  accidentally  broken,  and  without  tak- 
ing the  car  to  the  shops.  The  working  edges  of  latches 
are  case-hardened. 

The  car  body  is  secured  in  the  rear  to  the  truck 
frame  by  a  latch  >  G),  which  is  released  by  a  foot  treadle. 
This  latch  is  held  open  by  a  pawl  iH)  until  the  body 
is  tilted,  and  latches  automatically  when  the  body  is 
returned  to  its  original  position.  This  feature  of 
holding  the  latch  open  has  the  advantage  of  allowing 
the  operator  to  release  the  latch  w-hile  the  car  is 
approaching  the  dump,  thus  permitting  him  to  stand 
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with  tuuh  feet  on  the  ground  or  with  one  foot  on  the 
wheel,  in  the  most  convenient  position  for  him  while 
dumping  the  car.  Dumping  the  car  straighl  ahead. 
where  the  wheels  strike  a  stop,  is  extremely  convenient. 
The  treadle  is  pressed  by  the  foot  when  the  car  neara 
the  stop,  and,  moving  with  slight  impetus,  the  car  dumps 
without  any  effort  by  the  operator,  the  door  never 
failing  to  release  positively. 

The  typical  car.  if  it  has  any  form  of  bumper,  usually 
has   it   so  placed  as  to  strike  the  door  of  a  contacting 


I ><><>,■  releasing  and  locking  <l>  vice. 


car.  inside  of  its  edge,  so  as  to  bend  it  inward  when 
cars  come  together  with  some  force.  This  is  one  of 
the  most  common  accidents  and  necessitates  frequent 
repairs,  which  are  avoided  by  the  improved  car  here 
described.  The  bumpers  are  2\  in.  angles  (/),  riveted 
across  the  lower  corners  of  the  door,  and  extending 
beyond  the  sides  and  bottom  plates  and  reinforcing 
bands  (/)  of  the  body  of  the  car,  thus  insuring  that 
all  the  bumping  strains  will  be  taken  up  by  the  sides 
and  bottom,  rather  than  by  the  door  and  the  end  plates. 

The  car  dumps  equally  as  well  over  the  side  as  on 
the  end,  the  door  release  being  so  constructed  that  the 
body  can  be  tilted  sufficiently  to  give  ample  clearance 
in  revolving,  without  the  door  opening.  It  is  adaptable 
to  either  center  draw-bar  or  side-chain  pull. 

These  cars  hav£  been  in  test  operation  for  five 
months,  under  actual  working  conditions,  and  are  giving 
taction.  Patent  has  been  applied  for  by  the  in- 
ventors, J.  L.  Bruce,  S.  A.  Worcester  and  L.  S.  Farnham. 


Buckets  and  Bucket  Accessories 

Buckets  are  used  in  prospecting,  sinking,  and  to  a 
small  extent  in  ore  hoisting.  The  commonest  type  is 
cylindrical,  with  the  bail  attached  close  to  the  upper 
edge.  Barrel-shaped  buckets  are  also  employed  under 
some  conditions.  In  the  former  type,  the  bucket  edges 
are  rounded  in  to  prevent  catching  under  the  shaft 
timbers.  The  barrel  type,  on  account  of  the  larger  mid- 
dle diameter,  is  less  likely  to  catch  timbers.  To 
facilitate  dumping,  bucket  bails  are  sometimes  attached 
below  the  middle  part  of  the  bucket,  and  a  locking 
device  to  prevent  overturning  when  hoisting  is  attached 
either  to  the  bucket  or  to  the  bail.  A  safety  shackle, 
or  "sister  hooks,"  is  necessary  for  the  rope  attach- 
ment. Bucket  sizes  range  from  several  hundred  pounds' 
capacity  up  to  one  or  two  tons. 

As  ordinarily  used,  buckets  are  likely  to  sway  from 
side  to  side,  and  to  prevent  this  crossheads  and  guides 
are  preferably  used.  The  crosshead  is  a  simple  tim- 
ber frame  through  which  the  rope  passes  and  which  is 
raised  and  lowered  with  the  bucket.  A  type  of  "safety 
crosshead"  with  automatic  safety  catches  is  also  used 
to  some  extent  and  is  to  be  preferred  to  the  ordinary 
f  ,rms.  Hoisting  buckets  weigh  from  30  to  40  lb.  per 
u.ft.  of  .  apacity. 


Value  of  Diamond  Drill  in  Prospecting 
for  Oil  and  Gas 

The  experience  of  YV.  K.  Gordon  in  using  the  diamond 
drill  for  oil  and  gas  prospecting  in  Texas,  according  to 
the  California  State  Mining  Bureau,  has  led  him  to 
conclude  that 

1.  The  diamond  drill  can  be  operated  at  less  cost 
than  the  percussion  drill  to  depths  less  than  1,000  ft. 
At  greater  depths  the  time  consumed  in  removing  cores 
and  running  tools  back  into  the  hole  cuts  down  the 
footage  per  day. 

2.  Quicksands,  surface  waters,  and  caves  necessitate 
reducing  the  diameter  of  the  hole  from,  say,  three 
inches  to  smaller,  to  case  off  water  and  sand.  This 
reduction  of  hole  soon  eliminates  any  practical  value 
of  tlie  diamond  drill  in  testing  for  oil. 

3.  Gas  will  show  in  diamond-drill  holes,  but  oil  will 
not.  Oil-stained  cores  of  an  oil-bearing  formation  have 
been  taken,  but  they  gave  no  indication  of  the  quantity 
of  oil  in  the  stratum. 


Protecting  Shield  for  Shaft  Repair  Men 

A  circular  steel  shield  for  the  protection  of  repair 
men  working  in  a  shaft  has  been  devised  by  the  Ivanhoe 
Gold  Corporation,  of  Kalgoorlie,  Western  Australia. 
This  is  a  shallow  cone  made  in  halves  to  facilitate  its 
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Steel  shield  used  by  Ivanhoe  Gold  Corporation 
to  protect  shaft  repair  men 

removal,  as  shown  in  the  accompanying  sketch,  which  is 
reproduced  from  the  report  of  the  Department  of  Mines 
of  Western  Australia.  A  device  of  this  kind,  varied  to 
suit  different  shaft  conditions,  is  desirable  in  shafts 
where,  by  reason  of  their  depth,  the  velocities  of  the 
smallest  falling  bodies  cause  them  to  become  dangerous 
to  the  life  of  the  workmen  who  may  happen  to  be  em- 
ployed in  the  shaft. 
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Immediate  Oil-Weil  Drilling  Advocated 
by  Bureau  of  Mines 

Delay  in  drilling  into  an  oil  structur sands 

they  have  been  opened  up  may  cause  losses  of  from  5 
to  50  per  cent  in  the  ultimate  amount  of  oil  produced 
from  the  well,  according  to  a  statement  issued  by  thi 
U.   S.   Bureau   of  Mines. 

Oil  is  an  underground  nomad.  It  moves  through  the 
deep  sand  layers,  propelled  by  the  gas  pressure  behind 
it.  ever  searching  for  the  opening  through  which  it  may 
spout  or  be  pumped  to  the  surface.  The  first  wells 
penetrating  the  sand  operate  under  high  pressure,  but 
those  drilled  after  the  gas  pressure  has  been  reduced 
almost  without  exception  come  in  for  a  much  smaller 
initial  production. 

In  fields  where  small  tracts  form  a  "checker-board," 
drilling  in  any  one  tract  forces  the  owner  to  the  adjoin- 
ing tract  to  begin  an  immediate  drilling  program.  If 
he  delays  drilling,  he  will  see  oil  which  might  have 
been  his  coming  from  his  neighbor's  well,  and  the 
longer  he  delays  drilling  his  offset  well  the  less  oil  will 
his  well  yield.  It  is  only  when  a  structure  has  not  been 
"tapped"  and  has  no  faults  along  the  edges  through 
which  the  oil  may  seep  that  it  is  possible  to  conserve 
oil  underground. 

One  of  the  "game  laws"  of  the  oil  fields  corresponds 
to  an  English  law  regarding  deer  which  provided  that, 
no  matter  how  many  differently  owned  pieces  of  land 
the  deer  crossed  in  its  flight,  it  was  the  property  of  the 
owner  of  the  land  on  which  it  was  killed.  Regardless 
of  the  number  of  tracts  under  which  the  oil  may  pass 
in  a  structure,  it  belongs  to  the  owner  of  the  well 
through  which  it  leaves  the  ground. 

The  men  in  the  oil  fields  know  this  and  knew  also 
that  the  early  driller  gets  the  most  oil.  If  an  owner  of 
a  tract  neglects  to  drill  and  thereby  loses  the  oil  which 
passes  under  his  land  to  another  well,  he  must  accept 
his  loss  without  complaint.  It  is  an  axiom  of  the  oil 
fields  that,  if  a  man  wants  oil,  he  must  drill- 
Studies  made  by  an  engineer  of  the  Bureau  covering 
a  great  many  wells  in  Oklahoma,  Louisiana,  and  Cali- 
fornia show  that  the  loss  due  to  delay  in  drilling  is 
in  places  as  much  as  50  per  cent.  The  seriousness  of 
this  loss  is  shown  in  the  following  extracts  from  his 
report,  now  in  manuscript  form  and  to  lie  published 
in  the  future  as  a  Bureau  of  Mines  bulletin: 

"During  the  early  life  of  a  pool,  wells  are  brought 
in  with  large  initial  production.  As  the  pool  becomes 
older,  there  is  a  marked  decrease  in  initial  production 
of  new  wells,  due  to  a  fall  in  gas  pressure.  Naturally, 
a  loss  in  recovery  per  acre  results,  being  due  to  drain- 
age of  gas  and  also  in  some  cases  to  drainage  of  oil. 
The  drainage  factor  is  important  to  the  operator  if  his 
property  has  not  been  protected  properly  by  line  wells. 
In  order  to  obtain  the  maximum  amount  of  oil  from  a 
tract  in  a  pool  w'here  there  are  other  operators,  a  fast 
drilling  program  is  necessary,  thus  obtaining  wells  of 


large  initial  production  and  tly   large  uh 

production." 

In  three  typical  fields  of  Oklahoma,  the  Adair  pool. 
the  Bartlesville-Dewey  districl  and  the  Nowata  district, 
losses  in  total  recovery  of  oil  from  adjoining  wells 
varied  from  5  to  53  per  cent  when  all  conditions  were 
apparently  similar  except  time  of  drilling.  The  greatest 
difference  was  between  two  adjoining  wells,  on 
which  was  drilled  in  1905  and  had  an  ultimate  produc- 
tion of  5,785  bbl.  per  acre  and  the  other  drilled  in 
1906  for  an  ultimate  production  of  2,700  bbl.  per  acre. 
Delay  of  one  year  in  drilling  caused  a  loss  of  3,085  bbl. 
per  acre  to  the  second  driller. 

Another  example  cited  is  in  Buena  Vista  Hills.  Mid 
way  field,  California.  Here  the  ultimate  recovery  for 
a  certain  drilled-up  tract  which  is  at  least  as  favorably 
situated  as  an  adjoining  drilled-up  tract  is  estimated 
to  be  24  per  cent  less  per  acre,  due  apparently  to  a 
delay  of  two  years  in  drilling. 

In  the  Hewitt  field  of  Oklahoma,  four  wells  on  ten 
-  all  came  in  for  more  than  500  bbl.  per  day  initial 
production.  One  and  one-half  months  later  a  neighbor- 
offset  well  came  in  for  220  bbl.  the  first  twenty-four 
hours,  and  four  months  later  an  offset  well  made  only 
120  bbl.  the  first  twenty-four  hours. 

"It  is  evident  from  the  records,"  the  Bureau  of  Mines 
report  says,  "that  the  production  of  oil  from  these 
wells  is  directly  dependent  upon  the  gas  pressure  in- 
cluded in  and  associated  with  the  oil.  The  loss  in  the 
initial  production  of  wells  due  to  delay  in  drilling 
reflects  the  loss  in  pressure,  and  varies  with  the  number 
and  proximity  of  producing  wells  in  the  same  pool,  the 
size  of   the  pool,  and  the   time  of   delay   in   drilling." 


Petroleum  Notes  From  Texas 

Special  Correspondence 

Several  interesting  oil  developments  have  been  made 
recently  in  Texas.    In  Young  Count1,    the  Ra 
has  completed  its  No.  1  Roark  well,  making  2,000  bbl. 
of  oil   from  3,780  ft.      This   production   is    made  from 
the  top  of  the  gray  lime.   •  ■    to-  that   in  Stephens 

County  but  at  greater  depth.  The  well  is  situated  south- 
east of  the  Bunger  district,  in  the  southern  part  of  the 
county  and  north  of  the  Stephens-Palo  Pinto  County 
line.  The  Pioneer  district.  Eastland  County,  was  ex- 
tended about  one  mile  east  by  the  completion  of  the 
Diamond  Drilling  Co.'s  well,  making  about  450  bbl.  of 
oil  and  much  gas  from  2.475  ft.  Ten  wells  are  produc- 
ing in  this  district,  drilling  is  increasing,  and  leasing 
is  active.  Prices  for  outlying  acreage  have  increased 
greatly.  Both  the  shallow  and  deep  proved  areas  of 
the  Electra  field,  Wichita  County,  have  been  extended. 
Many  new  wells  would  now  be  drilling  if  the  water  sup- 
ply were  sufficient. 

In  the  coastal  fields.  Orange  is  the  most  actively  de- 
veloped. On  March  29  the  Gulf  Production  Co.  brought 
in   its   Lee   Hager  well,   making   4,000   bbl.  through   a 


Engineering  and  Mining  Journal-Press 


Vol.   113,  No.  15 


choker  from  3,940  ft.    This  well  is  of  much  int.  rest .  as 
:'  Cow    Hay, hi.     The  plank   road   to  the  field 
impleted,  making  LI  possible  to  haul  in  five- 
ton    loads      A-    Barbers    Bill,   Chambers    County,    the 
has  acquired  leases  on  1,600  acres  around  the 
north,    and    northeast    sides    of    the    dome. 
Drilling  on   this   block   must   begin   within   sixty    days. 
The  White  Point  Development   Co.,  drilling  a  deep  test 
I   in  the  White  Point   gas  held,  passed  through  a 
gas-bearing  stratum  in  its  new    well  at    1,430  ft.     The 
pressure  was  strong.     Pierce  Junction   received  a  tem- 
porary   setback    when    a    tornado    blew    down    seventeen 
derricks. 

It  is  believed  that  two  new  salt  domes  in  the  coastal 
belt  have  been  discovered  recently.  Eight  miles  south 
of  Richmond,  in  Fort  Bend  County,  the  Gulf  Production 
ruck  what  is  believed  to  be  the  cap  rock  of  a  dome 
in  its  No.  1  Wheat  well  at  GOO  ft.  A  later  report  stated 
that  the  well  was  standing  full  of  oil.  The  second 
dome  is  in  Jackson  County,  where  the  Jackson  County 
Syndicate  is  drilling  near  Horseshoe  Lake,  six  miles 
northwest  of  Edna.  Here  the  No.  1  Drushel  well 
developed  gas  pressure  at  2.600  ft.  sufficient  to  blow  the 
drill  stem  from  the  hole,  and  a  second  blowout  stuck 
the  drill  stem  in  the  well  and  necessitated  its  abandon- 
ment. No.  2  well,  a  short  distance  to  the  east,  is 
drilling  below  1,300  ft.  with  strong  gas  pressure  at  900 
ft.  A  surface  dome  at  Horseshoe  Lake  is  additional 
evidence  of  the  possibility  of  this  being  a  salt  dome. 


Analysis  of  Louisiana  Crude  Oil 

A  representative  sample  of  crude  oil  from  the  Haynes- 
ville.  La.,  field  has  been  analyzed  by  the  Bureau  of  Mines 
with  the  following  results: 

Gravity 34.7     deg.  Be. 

Sulphur 0.42  per  cent 

Carbon  residue  of  residuum.  . .  .     7.26  percent 

Distillation  by  the  Bureau  of  Mines,  Hempel  method, 
■  <1  approximately,  the  following  results: 

Gasoline  and  naphtha 21   per  cent 

Kerosene 16  per  cent 

Gas  oil 15  per  cent 

Light  lubricating  distillate 16  per  cent 

Medium  lubricating  distillate 6  per  cent 

The  gravity  of  the  crude  is  comparable  with  that  of 
the  crudes  obtained  from  the  Rocky  Mountain  district, 
and  the  sulphur  content  is  not  unusually  high.  The  gaso- 
line and  naphtha  content  is  moderate,  and  the  percentage 
of  gas  oil  is  large.  The  magnitude  of  the  figure  for  the 
carbon  residue  of  residuum  probably  indicates  that  the 
residuum  can  be  worked  up  into  cylinder  stock  by  proper 
chemical  treatment. 


Petroleum  Refineries  Show  Large  Increase 

Petroleum  refineries  in  the  United  States  on  Jan.  1, 
1!»L"2,  numbered  479  completed  plants,  with  30  additional 
plants  in  process  of  construction,  according  to  a  statis- 
tical summary  prepared  by  H.  J.  Lowe,  petroleum 
economist  of  the  U.  S.  Bureau  of  Mines.  The  indicated 
daily  refining  capacity  of  these  plants  is  2,164,050 
bbl.  of  crude  oil. 

Texas  at  present  leads  all  other  states  in  the  volume 
of  oil  refining  business,  with  63  operating  plants,  with 
a  daily  capacity  of  345,150  bbl.;  in  addition,  the  state 
had  on  Jan.  1,  46  refineries  shut  down  and  9 
other  plants  were  being  built.  Oklahoma  is  the  second 
state  in  number  of  refineries,  with  54  operating  and  43 
shut  down;  operating  plants  in  this  state  had  a  daily 
capacity  of  234,650  bbl.  California,  with  34  operating 
plants,  was  refining  314,360  bbl.  daily.  Pennsylvania 
had  in  operation  48  plants,  with  a  daily  refining  capac- 
ity of  114,930  bbl.  New  Jersey,  with  but  5  refineries, 
treats  224,000  bbl.  of  oil  daily. 

The  importance  recently  attained  by  the  State  of 
Louisiana  in  this  industry  is  indicated  by  the  fact  that 
14  refineries  were  treating  114,350  bbl.  daily,  and  11 
plants  were  shut  down.  Kansas,  with  19  operating 
plants,  was  refining  57,650  bbl.  daily;  Illinois,  with 
12  plants,  was  handling  62,050  bbl.;  Wyoming,  with 
11  plants,  was  refining  89,900  bbl.;  and  Indiana,  with  5 
plants  operating,  was  reported  to  be  handling  54,300 
bbl.  daily. 

Copies  of  the  directory  of  petroleum  refineries  in  the 
United  States  may  be  obtained  from  the  Bureau  of 
Mines,  Washington,  D.  C. 


Red  River  Bed  Ownership  in  Doubt 

Special  Correspondence 

The  State  of  Arkansas  has  entered  the  list  of  claim- 
ants to  the  bed  of  Red  River.  This  matter  is  now  under 
suit  before  the  Supreme  Court  between  the  Government, 
the  states  of  Texas  and  Oklahoma,  and  private  indi- 
viduals. Arkansas,  under  a  motion  for  permission  to 
intervene  in  the  dispute,  filed  by  Attorney  General 
Utley  of  Arkansas,  also  asserted  its  title  to  a  large  por- 
tion of  Texas.  In  this  petition  declaration  is  made  that 
the  boundaries  of  Arkansas  laid  down  in  the  act  of 
admission  to  statehood  extend  not  only  to  the  bed  of 
Red  River  but  over  that  part  of  Texas  lying  between 
the  Louisiana  boundary  and  the  100th  degree  of  longi- 
tude and  north  of  the  thirty-second  parallel.  The 
Supreme  Court  has  not  yet  decided  whether  it  will 
consider  this  claim  in  connection  with  the  Texas- 
Oklahoma  Red  River  boundary  case. 


Syndicate  To  Drill  in  British  Columbia 

Special  Correspondence. 

A  syndicate  of  Vancouver  and  Seattle  business  men, 
which  owns  350  acres  of  natural  gas  and  petroleum 
leases  at  Hall's  Landing,  near  Revelstoke,  B.  C,  has 
made  arrangements  to  drill  the  area,  and  work  will  be 
started  as  soon  as  the  necessary  machinery  can  be  pro- 
cured. Considerable  excitement  was  created  in  this 
district  last  year  by  the  discovery  of  natural  gas  issuing 
rom  the  surface,  and  a  large  amount  of  ground  was 
covered  by  gas  and  oi!  leases. 


Oil-Shale  Plant  Starts  Operation 

The  $300,000  oil-shale  extraction  plant  of  the  Index 
Oil  Shale  &  Refining  Co.,  at  De  Beque,  Col.,  is  making 
its  initial  try-out  with  apparent  success,  treating  about 
250  tons  every  twenty-four  hours,  from  which  the 
extraction  is  approximately  60  gal.  of  crude  oil  per  ton 
of  shale. 

Operations  of  the  plant  have  demonstrated  the  neces- 
sity of  minor  changes  in  equipment,  and  the  manage- 
ment announces  that  as  soon  as  the  required  machinery 
can  be  installed  the  plant  will  be  operated  continuously. 
Contracts,  it  is  reported,  have  been  let  for  two  other 
plants  in  this  field. 
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Trade  Associations'  Work  Vital  to  Industry 

Hoover  Advocates  Publicity  in  Statistics — Chairman  Gaskill 

of  Federal  Trade  Commission  and  Senator  Edge 

Outline  Government's  Views 


Br  Felix  Edgar  Wormser 


ALTHOUGH  it  was  Secretary  Hoov- 
er's plan  to  hold  the  Washington 
conference  on  trade  association  activi- 
ties in  the  Department  of  Commerce 
building  on  April  12,  the  attendance 
was  so  large  that  it  was  necessary  to 
adjourn  to  the  larger  auditorium  of 
the  Department  of  the  Interior.  Sev- 
eral hundred  trade  association  execu- 
tives listened  to  Secretary  Hoover's 
opening  address,  in  which  he  outlined 
the  useful  field  of  the  association  in 
foreign  trade,  simplification  of  trade 
products  and  practices,  and  the  elim- 
ination of  waste  in  industry.  It  was  his 
duty  under  the  law,  he  said,  to  promote 
trade,  and  one  of  the  methods  of  doing 
so  was  presented  by  closer  co-operation 
with  the  trade  association.  "Contact 
can  only  be  secured  through  trade  and 
industrial  organizations,  for  without  or- 
ganization there  can  be  no  representa- 
tion. We  hold  that  the  legitimate  trade 
association  work  is  vital  and  should  be 
encouraged."  Only  a  small  minority 
were  engaged  in  activities  which 
brought  them  under  suspicion.  Activi- 
ties on  the  border  line  of  legality  or  in 
the  twilight  zone  were  secondary.  Mr. 
Hoover  emphasized  the  importance  of 
making  public  statistical  compilations 
covering  production,  consumption  and 
stocks. 

Dr.  Julius  Klein,  director  of  the  Bu- 
reau of  Foreign  and  Domestic  Com- 
merce, and  Mr.  Durgan,  of  the  Division 
of  Simplified  Practice,  expressed  a  will- 
ingness on  the  part  of  their  bureaus  to 
work  with  the  legitimate  trade  asso- 
ciations. Dr.  Stewart,  of  the  Census, 
said  that  it  was  a  tremendous  job  to 
gather  and  publish  promptly  statistics 
of  all  the  country's  industries. 

Secretary  Hoover  called  upon  many 
of  the  representatives  the  trade  asso- 
ciations present  to  get  their  viewpoint. 
Some  of  them  said  that  they  were 
already  furnishing  the  Department  of 
Commerce  with  a  complete  record  of 
their  statistics  and  advocated  the  full- 
est publicity  in  that  matter.  Secretary 
Hoover  urged  the  trade  associations  to 
get  out  of  the  twilight  zone,  to  quit 
skating  near  thin  ice,  and  to  take  a 
broad  view  of  their  functions.  He 
believed  that  the  war  has  brought  about 
a  fundamental  difference  in  our  eco- 
nomic life.  Standards  of  living  in  other 
countries  have  been  lowered  and  intense 
competition  must  be  met. 


Chairman  Gaskill  of  the  Federal 
Trade  Commission  suggested  that  the 
trade  associations  give  closer  attention 
to  the  competitive  system  under  which 
society  was  organized,  a  system  whose 
purpose  was  to  give  the  greatest 
measure  of  social  justice  to  all.  Mon- 
opoly was  destructive  to  competition, 
and  all  things  tending  toward  monopoly 
must  be  weeded  out.  It  was  not  a  ques- 
tion of  too  much  government  in  busi- 
ness or  vice  versa,  but  of  the  closer  co- 
operation of  both,  to  mutual  advantage. 

Secretary  Hoover  called  upon  Senator 
Edge,  who  said  that  he  felt  business 
should  know  where  it  is  at,  and  to  that 
end  had  introduced  a  bill  designed  to 
aid  the  trade  associations  in  defining 
their  activities.  Co-operative  help  from 
Congress  is  as  necessary  to  business 
as  it  is  to  agriculture,  he  declared. 

A  representative  of  a  Southern  trade 
association  said  that  the  conference 
writes  a  new  page  in  the  history  of 
American  business  and  would  make 
April  12  memorable  for  that  fact. 
Another  said  it  afforded  a  golden  op- 
portunity to  organize  industry  in  har- 
mony with  the  law  and  that  each  trade 
association  should  consult  frankly  with 
the  Department  of  Commerce  as  to  its 
activities.  In  fact,  the  discussion  showed 
that  each  association  had  its  own  prob- 
lems to  contend  with  and  that  a  general 
solution  of  all  of  them  was  not  feasible. 

The  solicitor  of  the  Departmtent  of 
Commerce  emphasized  the  voluntary 
nature  of  the  support  from  trade  asso- 
ciations, and  that  the  department  had 
no  means  of  compelling  or  desire  to 
compel  them  to  give  their  aid  or  con- 
form to  certain  regulations.  Secretary 
Hoover  in  his  closing  remarks  said  that 
the  conference  was  merely  a  meeting  of 
information  and  education  and  was  not 
sufficiently  organized  to  go  into  details. 
He  was  ready  to  meet  each  association 
with  its  individual  problems  and  to  go 
into  details  with  it.  He  stated  that 
only  about  one-third  of  the  associations 
compiled  trade  statistics  and  that  the 
Department  of  Commerce  has  never  at- 
tempted to  impose  a  statistical  service 
upon  the  associations.  The  voluntary 
statistical  contributions  of  trade  asso- 
ciations were  gladly  received  and  used. 

Secretary  Hoover  said  that  the  vital 
function  of  the  trade  association  was  as 
an  educational  body.  Education  is  the 
foundation  of  business  and  the  life  of 


the  country,  he  declared.  The  prob- 
lems of  business  practices,  ethii 
business  contact  with  other  activities 
were  practically  all  educational.  Trade 
associations  might  be  considered  as  col- 
leges of  business  in  their  own  fields. 
When  they  stepped  out  of  their  edu- 
cational work  into  the  twilight  zone  of 
questionable  practices  the  first  step  out 
was  publicity — the  elimination  of 
secrecy. 

Brass  and  Copper  Officials 
To  Eliminate  Overlap 

It  was  intimated  by  one  of  a  party 
of  operating  officials  of  the  American 
Brass  Co.,  who  recently  visited  Butte, 
at  a  session  of  the  Butte  Section  of  the 
A.I.M.E.,  that  their  coming  to  Butte 
was  for  commercial  purposes  and  that 
the  Anaconda  officials  would  return  the 
visit.  The  plan  is  to  eliminate  any 
duplication  of  effort  from  the  produc- 
tion of  copper  to  the  manufacture  of 
finished  brass  products,  and  thus  effect  a 
considerable  saving  in  cost.  The  Anacon- 
da Copper  Company  has  in  mind  a  cost 
reduction  in  a  number  of  brass  articles, 
such  as  nails,  to  promote  their  more 
general  use,  and  plans  are  being  de- 
veloped with  a  view  to  widening  the 
merchandising  field.  Anaconda  now  has 
its  copper-shingle  propaganda  under 
way,  and  the  inquiries  which  it  is  re- 
ceiving indicate  the  awakening  of  a 
widespread  interest  in  this  venture. 
There  appears  to  be  little  doubt  as  to 
the  success  which  the  copper  shingle 
will  attain  once  its  merits  properly  are 
brought  before  the  building  trades  and 
home  constructors. 


Labor  Conditions  in  Tin  Mines 
Of  Nigeria 

W.  E.  Thome,  consulting  engineer  for 
the  Consolidated  Goldfields,  South  Afri- 
ca, entertained  the  San  Francisco  Engi- 
neers' Club  on  March  30,  with  an 
interesting  description  of  the  conditions 
under  which  mining  work  is  effected  in 
West  Africa,  under  British  control.  Mr. 
Thorne  said  that  in  the  working  of  the 
alluvial  tin  deposits  natives  were  em- 
ployed and  had  to  be  trained  by  the 
white  men  who  went  in  to  take  charge 
of  the  properties.  When  properties 
were  first  opened  transportation  was 
effected  by  natives,  who  could  each 
carry  a  head  load  of  75  lb.  Heavy 
weights  were  loaded  upon  four-wheeled 
trucks  pulled  by  men.  Bun-os  and 
camels  were  next  used.  Camel  loads 
were  limited  to  800  lb.  At  present  mo- 
tor cars,  power  trucks,  and  caterpillars 
are  used.  White  operators  are  judge, 
jury,  and  father  to  the  natives,  who 
are  superstitious  and  childlike. 
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men  You  Should 

KNOW  ABOUT 


I      I      Miller,    Jr..    has     joined     the 
M     -  •an  School  of  Mini's. 

J.  I.  \.»vim  left  San  Francisco  on 
March  15  for  the  Federated  .Malay 
States. 

I  I  Warrener,  of  New  York,  is  visit- 
ing the  Kirkland  Lake  and  Porcupine 
camps. 

James    M.    Davis,   superintendent    of 
Pickands,   Mather  & 
-rned. 

John  Power  Hutching  is  in  Berlin. 
engaged  in  a  study  of  German-Russian 
commercial  relations. 

Lee  Frasier  and  E.  Norris  Hubert,  of 
'he  A.  S.  &  R.  Co.,  are  in  Mc\ 
on  company  business. 

K.ueman.  general  manager  of 
the  La  Rose  Mines.  Cobalt,  has  been 
made  a  director  of  the  company. 

K.  R.  Short  left  San  Francisco  on 
March  16  for  Mayo,  Yukon  Territory,  to 
take  charge  of  the  Keno  Hill,  Ltd. 

W.  H.  Wiley,  of  Los  Angeles,  is 
making  an  examination  of  the  prop- 
erties of  the  Jib  Mining  Co.  at  Basin, 
Mont 

J.  M.  Shiner,  of  Los  Angeles,  is  in- 
stalling an  experimental  leaching  plant 
on  the  property  of  the  Anita  Copper  Co. 
at  Lordsburg,  N.  M. 

3.  I.  Kelsey,  who  has  represented  the 
International    Sociel  Forestry   and 

Mining  in  the  Belgian  Congo  for  several 
years,  is  visiting  Ferndale,  Cal.,  where 
he  will  remain  for  several  months. 

Henry  S.  Burnholz  has  been  appointed 
mining  engineer  with  the  drill-steel  in- 
vestigations which  are  conducted  under 
the  joint  supervision  of  the  U.  S.  Bureau 
of  Mines  and  the  Bureau  of  Standards. 

B.  M.  Concklin,  chief  engineer  of  the 
Arthur  Iron  Mining  Co.,  at  Hibbing, 
Minn.,  has  returned  from  Washington, 
D.  C,  where  he  was  attending  to  taxa- 
tion matters  relative  to  the  properties 
of  his  company. 

Glen  Brandow,  who  has  been  in 
charge  of  the  flotation  plant  of  the 
Butte  Copper  Mining  Co.,  has 
left  for  Silver  Plume,  Col.,  where  he 
will  be  associated  with  the  operation  of 
the  East  Butte's  Pelican  mill. 

B.  V.  Hewett  is  making  a  geological 
reconnaissance  of  the  Atlanta  and 
Pioehe  districts,  in  Xevada.  Before  re- 
turning to  Washington  he  will  reporl 
on  the  underground  water  supply  in 
the  immediate  vicinitv  of  Searchlight, 
Nev. 

H.  I  Hi\i>n,  a-.-istant  general  man- 
ager of  the  Mineral  Point  Zim 
Chicatro,  is  visiting  zinc  properties  in 
New  Mexico.  He  responded  to  a  re- 
quest from  the  State  School  of  Mines 
>rro  and  delivered  a  comprehen- 
sive lecture  on  the  subject  of  zinc. 

Albert  Burch.  of  San  Francisco,  chair- 


man of  the  California  Section  of  the 
A.  1.  M.  K.,  addressed  the  Montana  Sec- 
its  annual  meeting  in  Butte, 
w  eek.  Mr.  Burch,  who  is  emi- 
nent in  ■  il  field,  is  in  Butte 
in  the  interests  of  the  Davis-Daly  Cop- 
per Mining  Co. 

C.  \V.  Wright,  manager  of  the  Soc. 
per  Esplorazioni  Minerarie, 
Ri  ne,  Italy,  has  been  appointed  by  Dr. 
I '.  \\  .  McNair,  president  of  the  Michi 
gan  College  of  Mines,  to  represent  that 
fcion  at  the  celebration  of  the 
seventh  centenary  of  the  Royal  Uni- 
versity.   Padua,    Italy. 

E.  C.  Reeder,  for  the  last  five  years 
ngineer  of  the  Rosiclare  Lead 
and  Fluorspar  Mining  Co.,  in  charge  of 
exploration,  development,  and  const ruc- 
ik  at  Rosiclare,  111.,  resigned  on 
March  1  to  enter  the  employ  of  the 
Hillside  Fluor  Spar  Mines,  of  the  same 
place,  in  a  similar  capacity. 

R.  T.  Stull,  who  has  been  superin- 
tendent of  the  Columbus,  Ohio,  Experi- 
ment Station  of  the  Bureau  of  Mines, 
has  been  appointed  assistant  chief  of 
the  Bureau's  mineral  technology  divi- 
sion. In  that  position  he  will  have 
technical  supervision  over  the  work  in 
non-metallics  and  in  ceramics. 

I'.  I).  Foley,  a  Bureau  of  Mines  metal- 
lurgist, who  has  been  in  charge  of  iron 
and  steel  investigations  at  the  Minne- 
apolis Experiment  Station,  has  been 
selected  to  take  immediate  charge"  of 
the  investigation  of  breakage  and  heat 
treatment  of  rock-drill  steels  and  other 
steels  and  alloys  subjected  to  similar 
impact  stresses. 

William  B.  Daly,  assistant  manager 
of  the  Anaconda  mines,  was  elected 
chairman  of  the  Montana  Section  of  the 
A.  I.  M.  E.  at  its  ninth  annual  meeting 
held  at  Butte,  Mont.,  on  March  25. 
officers  chosen  were:  L.  V.  Bender, 
of  Anaconda,  vice-chairman;  E.  B. 
Young,  of  Butte,  secretary-treasurer; 
George  T.  McGee,  of  Helena,  and  E.  N. 
Norris.  of  Butte,  members  of  the  exeeu- 
committee. 

Mining  and  metallurgical  engineers 
visiting  New  York  City  last  week  in- 
cluded: Dwight  E.  Woodbridge,  of  Du- 
luth,  Minn.;  George  A.  Packard,  of 
Mass.;  S.  A.  Ionides,  of  Denver, 
Col.;  A.  C.  Bunker,  of  El  Paso,  Tex.;  J. 
\1.  Sickler,  of  Denver,  Col.;  Ernest  G. 
Robinson,  of  Moore,  Mont.;  John  Daven- 
port, of  Wausau,  Wis.;  and  H.  S.  Mulli- 
kcn.  of  Washington.  D.  C. 


United  States  several  times.  He  was 
a  member  of  the  A.  1.  M.  K.  and  the 
author  of  several  papers  which  have 
appeared    in    the    Transactions. 

George  J.  Salmon  died  of  pneumonia 
or  March  2  in  Philadelphia.  Mr.  Sal- 
mon was  graduated  from  the  Pennsyl- 
vania State  College  in  1914,  and  was 
first  engaged  as  engineer  for  the  New 
Rivers  Collieries  Co.,  at  Eccles,  W.  Va. 
In  L920,  he  worked  with  War  Mineral 
Resources  Commission  in  Washington, 
and  at  the  time  of  his  death  was  super- 
vising engineer  with  the  U.  S.  Bureau  of 
Mines,  engaged  in  the  leasing  of  public 
coal  mines. 

Knox  Taylor,  president  of  the  Taylor- 
Wharton  Iron  &  Steel  Co.,  died  on 
April  4  at  his  home  at  High  Bridge,  N. 
J.  Mr.  Taylor  was  the  fifth  generation 
of  his  family  to  manage  the  company, 
which    was    founded    in    1742.      He   was 


OBITUARY 


Edward    F.   Russell   was    killed   by   a 
fall  in  the  shaft  of  the  Helen  Ray  mine, 
.1    X.  M.,  on  March  29. 
I'rof.    ilialmar    Sjogren,     director   of 

M tl    Department   of   the    State 

Xatura!  History  Museum,  Academy  of 
Science,  Stockholm,  Sweden,  died  re- 
cently.     Dr.    Sjogren    had    visited    the 


Knox  Taylor 

born  at  High  Bridge,  Oct.  19,  1873,  son 
of  the  late  William  Johnston  Taylor 
and  of  Mary  Alward  Taylor.  He  began 
his  education  at  Chester,  N.  J.,  where 
for  a  time  his  father  operated  an  iron 
blast  furnace.  Later  he  attended  the 
Hill  School  at  Pottstown,  Pa.,  the  Model 
School  at  Trenton,  and  was  graduated 
from  Princeton  University  with  the 
degree  of  Bachelor  of  Science  in  1895. 
In  college  he  was  a  member  of  the  track, 
athletic  and  football  teams,  and  was 
selected  as  all-Ameriean  guard.  Mr. 
Taylor's  love  of  outdoor  life  led  him  to 
engage  in  mining  engineering  work  in 
the  Rocky  Mountains  for  seven  years 
after  leaving  college.  He  was  a  member 
of  several  clubs  and  associations,  among 
them  being  the  Engineers'  Rocky 
Mountain  and  University  clubs,  Ameri- 
can Society  for  Testing  Materials, 
American  Institute  of  Mining  and 
Metallurgical  Engineers,  American 
Chemical  Society,  American  Society  of 
Mechanical  Engineers,  Society  for  Pro- 
motion of  Engineering  Education  and 
lion  and   Steel   Institute   (England). 


April    15,   L922 


Engineering  mul  Mining  Journal  /'<■ 


The  Mining  News  of  I  N'GINl  1  RING  \ND  MINING  [01  KNAI.-PRESS  is 
obtained  exclusively  from  its  own  staff  and  correspondents,  both  in  the  United 
States  and  in  foreign  fields.  If,  under  exceptional  conditions,  material  emanating 
from  other  sources  is  published,  due  acknowledgment  and  credit  will  be  accorded. 


Leading  Events 


THE  FORDXEY  TARIFF  BILL  was  finally  reported 
to  the  Senate  on  April  10.  A  full  account  i.;  given 
in  this  issue  in  News  from  Washington  on  pages  640-2. 

The  hearing  on  the  accounting  between  the  Butte  & 
Superior  and  Minerals  Separation  companies,  set  for 
April  11,  was  again  postponed. 

Sale  of  Consolidated  Arizona's  holdings,  scheduled 
for  April  7.  was  negotiated  in  spite  of  the  Treasury 
Department's  lien  for  excess  profits  taxes  which  was 
filed  last  week. 


Legislation  effecting  trade  associations  has  been 
proposed  in  Congress.  Such  organizations  would  be 
brought  under  the  Federal  Trade  Commission  should 
the  present  bills  become  law. 

Operators  in  the  Coeur  d'Alenes,  Idaho,  are  en- 
couraged  by  the  recent  advance  in  the  price  of  lead. 
Two  companies  now  shut  down  may  resume. 

The  number  of  companies  active  in  the  Joplin-Miami 
district  continues  to  increase,  but  production  remains 
stationary. 


Arizona  Hercules  Property  Sold 
at  Sheriff's  Sale 


Florence.  Ariz.,  April  10 — The  prop- 
erty of  the  Arizona  Hercules  Copper  Co. 
has  been  sold  at  sheriff's  sale  at  Flor- 
ence for  $3,600,000  to  representatives 
of  the  Empire  Trust  Co..  of  New  York, 
acting  as  agents  for  the  reorganization 
bondholders.  The  reorganization  re- 
ferred to  is  that  of  the  subsidiary  Ray 
Hercules  Copper  Co.,  now  the  Ray 
Hercules  Mines,  Inc. 


Poland  To  Open  State  Oil  Fields 


London.  April  10 — According  to  a 
dispatch  received  from  Warsaw,  the 
government  has  decided  to  open  the 
state  oil  fields  in  southern  Poland  to 
private  exploitation.  The  production  of 
petroleum  in  Poland  last  year  declined 
approximately  one-third,  as  compared 
with  the  output  for  1920. 


Consolidated  Arizona  Holdings 
Sold  Despite  Tax  Lien 

By    / 
"Engineering  and  Mining-Journa 

Prescott,  \riz.,  April  10  -The  proper- 
ty of  the  Consolidated  Arizona  Smelt- 
ing Co.  at  Humboldt,  Ariz.,  was  sold 
at  Prescott  on  April  7  to  J.  L.  McNeil. 
a  Colorado  banker  representing  the 
Southwest  Metals  Co.,  for  $1,000,000. 
This  was  the  only  bid  made  at  the 
sale.  Robert  M.  Thompson,  of  New 
York,  was  also  one  of  the  leading 
backers  of  the  new  corporation.  G.  M. 
Colvocoresses,  who  has  been  receiver, 
will  be  general  manager  of  the  new 
corporation.  He  says  that  the  $600,000 
claim  of  the  Government  for  excess 
taxes  is  not  warrantable,  and  can  be 
settled  satisfactorily.  It  is  planned  to 
start  the  smelter  about  June  1. 


Replogle  Acquires  Empire  Steel 
and  Iron  Co. 

The  Replogle  Steel  Co.  has  acquired 
the  Empire  Steel  &  Iron  Co.  The 
former  controls  the  Wharton  Steel  Co., 
which  owns  the  Replogle  or  Scrub  Oak 
mine  near  Wharton,  N.  J.,  as  well  as 
two  modern  furnaces  at  Wharton.  The 
Empire  company  operates  the  Mt.  Hope 
and  Washington  mines  in  the  same 
state.  The  purchase  will  add  250,000 
tons  to  the  producing  capacity  of  the 
Replogle  company.  The  latter  has  also 
secured  control  of  the  Mt.  Hope  Min- 
eral Railroad.  Leonard  Peckitt,  presi- 
dent of  the  Empire  Steel  &  Iron  Co., 
will  be  elected  president  of  the  Replogle 
Steel  Co. 


Magma  Copper  Bonds  Offered 

Directors  of  the  Magma  Copper  Co. 
have  authorized  the  issue  of  $3,600,- 
000  ten-year  7  per  cent  convertible  de- 
benture bonds,  convertible  into  stock  on 
the  basis  of  thirty  shares  for  each 
$1,000  bond  or  fifteen  shares  for  each 
$500  bond.  The  bonds  will  be  offered  to 
stockholders  for  subscription  and  ar- 
rangments  to  underwrite  the  issue  have 
been  made. 


Anaconda  Co.'s  Tailings  Plant 
About  to  Resume 

By  Telegraph  to 
■  ■!  and  Mining-Journal  Press" 

Butte,  Mont.,  April  11 — The  Anaconda 
Copper  Mining  Co.  will  ship  sixteen 
carloads  of  copper  wire  and  rods  to 
London,  beginning  April  12,  on  a  rush 
order.  The  company's  slime  and  tail- 
ings plant  is  preparing  to  resume  and 
will  treat  3,200  tons  daily. 


Argument  Heard  in  Tom  Reed 
Apex  Case 

By  Telegraph   to 

I : 

Phoenix.  Ariz.,  April  10— The  Su- 
preme Court  of  Arizona  has  heard  the 
argument  in  the  apex  case  of  the  Tom 
Reed  Gold  Mines  Co.  against  the  United 
Eastern  Mining  Co. 


Japan  Increases  Duty  on  Copper 

Japan  has  put  into  effect  decided  in- 
creases in  the  rates  of  duty  applying 
to  copper,  according  to  cable  advices  to 
the  Department  of  Commerce.  The 
rate  on  copper  ingots  and  slabs  has  been 
increased  from  60c.  a  picul  (133  lb.)  to 
$3.50  per  picul.  The  increase  on  copper 
bars  and  rods  is  from  $4.45  to  $7.50  a 
picul.  The  increase  on  copper  plates 
and  sheets  is  from  $4.98  to  $8  a  picul. 
The    cable     disj  at    the 

action  is  necessary   to   protect   Japan's 
domestic  copper  industry. 


Calumet  &  Jerome  Defendants 
Make  Answer 

Answer  has  been  made  by  the  de- 
fendants in  the  Superior  Court  at  Pres- 
cott, Ariz.,  in  the  case  of  J.  O.  Brown 
against  the  Calumet  &  Jerome  Copper 
Co.,  George  W.  Avery,  George  H.  Avery, 
and  Joe  Lars  '  It  is  asserted  that 
Brown  i  merelj  a  dummy  stockholder, 
representing  brokers,  that  the  Averys 
have  been  directors  ever  since  organiza- 
tion of  the  corporation  in  1907,  that 
much  development  work  has  been  done, 
that  there  are  no  debts  or  bonds  out- 
standing, and  that  the  suit  was  insti- 
tuted at  the  instance  of  certain  New 
Y'ork  brokers  who  became  incensed 
when  they  were  not  given  a  contract 
to  refinance  the  company. 
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News  from  Washington 

By  PAUL  WOOTON 
Special  Correspondent 

Senate  Committee  Reports  Tariff  Bill  With  Many  Changes 

Elasticity  Secured  by  Powers  Granted  to  President — 
American  Valuation  Abandoned — Bonded  Warehouse 
Provision  Rewritten — 10  Per  Cent  Duty  on  Cyanide 


IN  AN  EFFORT  to  meet  an  unprece- 
dented economic  situation,  the 
Senate    Finance    Committee,    after 

nearly  nine  months  of  study,  has  re- 
out  an  elastic  tariff.  To  give 
the  final  draft  of  the  measure  the  flexi- 
bility which  the  Senate  committee  be- 
ssary,  fundamental 
changes  had  to  be  made  in  the  bill 
which  was  passed  by  the  House  of 
Representatives  last  July. 

Ad  Valorem  Duties  Based  on 
Foreign  Value 

The  Finance  Committee  based  ad  va- 
lorem rates  on  the  foreign  values  of 
imported  merchandise.  The  American 
valuation  plan  as  embodied  in  the  bill 
by  the  House  was  abandoned 
because  of  the  limited  number  of  exact- 
ly comparable  domestic  and  foreign 
products  and  the  difficulty  and  probable 
litigation  involved  in  defining  compara- 
bility to  the  satisfaction  of  importers, 
domestic  manufacturers,  and  customs 
officials.  The  committee  feared  dis- 
turbance to  business  while  these  diffi- 
culties were  being  adjusted. 

Chairman  McCumber  states  that  the 
plan  of  assessing  ad  valorem  duties  on 
the  American  selling  price  of  the  im- 
ported articles  was  abandoned  largely 
because  of  the  unstable  basis  for  assess- 
ing duties  growing  out  of  the  importers' 
profits  when  selling  in  the  American 
market.  In  many  instances,  he  states, 
the  importer's  margin  was  over  100 
per  cent  of  the  foreign  cost  price.  A 
painstaking  investigation  of  the  ques- 
tion of  margins  between  the 
price  of  an  article  and  the  importer's 
selling  price  in  this  country  was  con- 
ducted for  the  benefit  of  the  commit- 
tee. In  the  light  of  the  information 
thus  disclosed  it  was  decided  to  be  far 
better  to  use  the  time-tried  method  of 
foreign  valuation. 

Elasticity  in  the  tariff  has  been  pro- 
vided, the  committee  believes,  by  au- 
thorizing the  President  to  modify  rates 
within  prescribed  limits;  to  change  the 
basis  of  ad  valorem  duties  on  certain 
items  from  the  foreign  value  to  the 
value  of  the  domestic  article  in  tlv 
American  market;  to  impose  penalty 
duties  and  prohibit  the  importation  of 
particular  goods;  and  to  impose  addi- 
tional duties  against  any  country  which 
discriminates  against  the  United  States. 

Never  before  in  the  history  of  tariff 
making  has  there  been  such  acute  con- 
flict between  the  domestic  mining  in- 
dustries and  the  consumers  of  mineral 
raw  materials.  The  Senate  commit- 
tee made  a  large  number  of  important 
changes  in  the  House  bill.    Tin  was  put 


1  ack  on  the  free  list.  Arsenic,  bismuth 
and  cadmium,  which  formerly  were  on 
list,  were  made  dutiable.  The 
duty  on  magnesium  metal  was  reduced 
by  one-half.  The  quicksilver  duty  was 
reduced  from  35c.  to  25c.  per  lb.,  but 
a  corresponding  compensatory  duty  was 
placed  on  fulminate  of  mercury  and 
other  products  containing  quicksilver. 
The  rates  on  zinc  metal  were  increased 
slightly  by  the  Senate  committee  so  as 
to  make  them  higher  than  the  rates 
applying  to  the  ore.  Manganese  ore 
and  iron  pyrites  were  placed  on  the 
free  list.  The  House  rates  on  tung- 
sten ore  were  retained,  but  the  specific 
rate  on  ferrotungsten  was  reduced. 
The  rate  on  magnesite  was  fixed  at 
four-tenths  of  a  cent  a  pound  in  an 
effort  to  place  the  domestic  product  on 
an  equal  basis  with  the  material  im- 
ported from  Central  Europe  at  the  chief 
steel-producing  centers  in  the  United 
States. 

10  Per  Cent  Duty  on  Cyanide 

One  of  the  surprises  of  the  bill  was 
the  action  of  the  Senate  committee  in 
making  cyanide  dutiable  at  10  per  cent 
ad  valorem. 

The  rates  of  duty  on  metals  and  ores 
and  other  articles  of  concern  to  the 
mining  industry,  as.  contained  in  the 
bill,  are  as  follows  (the  items  are  men- 
tioned in  the  order  in  which  they  ap- 
pear in  the  bill) : 

Refined  bauxite,  ic.  per  lb.;  potas- 
sium, aluminum  sulphate,  %c.  per  lb. 

Antimony  oxide,  lie  per  lb.  and  25 
per  cent  ad   valorem. 

Chemical  compounds,  mixtures  and 
salts,  of  which  gold,  platinum,  rhodi- 
um, or  silver  constitute  the  element  of 
chief  value,  25  per  cent  ad  valorem. 

Cobalt  oxide,  20c.  per  lb. 

Potassium  cyanide,  sodium 'cyanide, 
all  cyanide  salts,  and  cyanide  mixtures, 
combinations,  and  compounds  contain- 
ing cyanide,  10  per  cent  ad  valorem. 

White  acetate  of  lead,  2ic.  per  lb.; 
brown,  gray  or  yellow  acetate,  2c.  per 
lb.;  nitrate,  arsenate  and  resinate,  3c. 
per  lb.  All  other  lead  compounds  not 
provided  for,  30  per  cent  ad  valorem. 

Morate,  resinate,  sulphate  and  all 
other  manganese  compounds  and  salts 
lecially  provided  for,  25  per  cent 
ad  valorem. 

Calcined  magnesia,  not  suitable  for 
medical  use,  2c.  per  lb. 

Phosphorus,  8c.  per  lb. 

Earyics  ore,  crude  or  unmanufac- 
tured, $5  per  ton;  ground  or  otherwise 
manufactured,  $10  per  ton;  precipitat- 
ed barium  sulphate,  ljc.  per  lb. 

Litharge,  2Jc.   per   lb.;    orange    min- 


eral, 3c.  per  lb.;  red  lead,  23c.  per  lb.; 
white  lead,  2ic  per  lb. 

Zinc  oxide  and  leaded  zinc  oxides, 
containing  not  more  than  25  per  cent  of 
lead,  li,'e.  per  lb.;  mixed  with  oil  or 
water,  21c.  per  lb.;  lithopone  and  other 
combinations  or  mixtures  of  zinc  sul- 
phide and  barium  sulphate,  13c.  per  lb. 

Strontium,  carbonate,  nitrate  and 
oxide,  50  per  cent  ad  valorem. 

Thorium  nitrate,  oxide  and  other 
salts  of  thorium,  cerium  nitrate,  ceri- 
um fluoride  and  other  salts  of  cerium, 
45  per  cent  ad  valorem. 

Magnesite  brick,  Arc.  per  lb.,  and  10 
per  cent  ad  valorem.  Chrome  brick,  not 
glazed,  25  per  cent  ad  valorem;  glazed, 
35  per  cent  ad  valorem. 

%c.  Per  Lb.  on  Calcined  Magnesite 

Crude  magnesite,  Ac.  per  lb.;  caustic, 
calcined  magnesite,  1c.  per  lb.;  dead- 
burned  and  grained  magnesite,  not 
suitable  for  manufacture  into  oxy- 
chloride   cements,   fVc.   per  lb. 

Crude  gypsum,  25c.  per  ton;  ground 
or  calcined,   $1.40  per  ton. 

Pumice  stone,  unmanufactured,  val- 
ued at  $15  or  less  per  ton,  Ac.  per  lb.; 
valued  at  more  than  $15  per  ton,  Jc. 
per   lb. 

Mica,  unmanufactured,  valued  at  not 
above  15c.  per  lb.,  4c.  per  lb.;  valued 
above  15c.  per  lb.  25  per  cent  ad  va- 
lorem; cut  or  trimmed  and  mica  split- 
tings, 30  per  cent  ad  valorem;  mica 
plates  and  built-up  mica,  40  per  cent 
ad  valorem;  ground  mica,  20  per  cent 
ad  valorem. 

Talc,  crude  and  unground,  3c.  per  lb. 

Graphite  or  plumbago,  crude  or  re- 
fined: Amorphous,  10  per  cent  ad  va- 
lorem; crystalline,  crystalline  lumpr 
chipped  or  dust,  20  per  cent  ad  va- 
lorem; crystalline  flake,  2c.  per  lb.  The 
term  "crystalline  flake"  as  used  by  the 
Senate  committee  is  specified  to  mean 
"graphite  or  plumbago  which  occurs 
disseminated  as  a  relatively  thin  plate 
throughout  its  containing  rock,  decom- 
posed or  not,  and  which  may  be  or  has 
been  separated  therefrom  by  ordinary 
crushing,  pulverizing,  screening  or 
mechanical  concentration  process,  such 
flake  being  made  up  of  a  number  of 
parallel  lamina;,  which  may  be  separated 
by  mechanical  means." 

Metallurgical  and  chemical  articles 
and  utensils  of  all  kinds,  finished  or 
unfinished,  composed  wholly  or  in  chief 
value  of  glass  or  paste,  75  per  cent  ad 
valorem. 

Spiegeleisen  containing  more  than  1 
per  cent  of  carbon,  $1.25.  Spiegeleis- 
en for  the  purpose  of  the  act  is  speci- 
fied to  be  "an  iron-manganese  alloy  con- 
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tabling   less   than   ;iO    per    cent   man- 
ganese." 

Molybdenum  ore  or  concentrat. 
per   lb.   on   the    metallic    molybdenum 
contained  therein. 

45c.  Duty  on  Tungsten  Ore 

Tungsten   ore    or    concentrates,    46c. 

per   lb.   on   the    metallic    tungsten   con- 
tained therein. 

Ferromanganese  containing  more 
than  1  per  cent  carbon,  $2.50  per  ton. 
Ferromanganese  for  the  purpose  of  the 
act  is  specified  to  be  "such  iron-man- 
ganese alloys  as  contain  30  per  cent 
or   more   of   manganese." 

Manganese  metal,  manganese  sili- 
con, manganese  boron,  and  ferroman- 
ganese  and  spiegeleisen  containing  not 
more  than  1  per  cent  of  carbon,  20  per 
cent  ad  valorem. 

Ferrotungsten,  metallic  tungsten,  mo- 
lybdenum, molybdenum  powder,  calci- 
um molybdate  and  all  other  compounds 
and  alloys  of  molybdenum,  $1  per  lb.  on 
the  molybdenum  contained  therein  and 
15  per  cent  ad  valorem. 

Ferrotungsten,  metallic  tungsten, 
tungsten  powder,  tungstic  acid,  and  all 
other  compounds  of  tungsten,  60c.  per 
lb.  Oil  the  tungsten  contained  therein 
and  25  per  cent  ad  valorem. 

Ferroehromium-tungsten,  chromium- 
tungsten,  chromium  -  cobalt  -  tungsten, 
tungsten-nickel  and  all  other  alloys  of 
tungsten  not  specially  provided  for,  60c. 
per  lb.  on  the  tungsten  contained  there- 
in and  25  per  cent  ad  valorem. 

Ferrosilicon,  containing  8  per  cent  or 
more  of  silicon,  and  less  than  60  per 
cent,  2c.  per  lb.  on  the  silicon  contained 
therein;  containing  60  per  cent  or  more 
of  silicon,  and  less  than  80  per  cent, 
3c.  per  lb.  on  the  silicon  contained  there- 
in; containing  80  per  cent  or  more  of 
silicon,  and  less  than  90  per  cent,  4c. 
per  lb.  on  the  silicon  contained  therein; 
containing  90  per  cent  or  more  of  sili- 
con, and  silicon  metal,  8c.  per  lb.  on 
the   silicon   contained   therein. 

Ferrochrome  or  ferrochromium  con- 
taining 3  per  cent  or  more  of  carbon, 
3ic.  per  lb.  on  the  chromium  con- 
tained therein;  containing  less  than  3 
per  cent  of  carbon,  and  chrome  or 
chromium  metal,  30  per  cent  ad  va- 
lorem. 

Ferrophosphorus,  ferrotitanium,  fer- 
rovanadium,  ferro-uranium,  ferro- 
zirconium,  zirconium-ferrosilicon,  ferro- 
boron,  titanium,  zirconium,  tanta- 
lum, chromium-nickel,  vanadium-nickel, 
zirconium-nickel,  chromium-vanadium, 
chromium-silicon,  zirconium-silicon,  cal- 
cium-silicon, and  all  alloys  used  in  the 
manufacture  of  steel  not  specially  pro- 
vided for,  30  per  cent  ad  valorem. 

Cerium  metal,  $2  per  lb.;  ferrocerium 
and  all  other  cerium  alloys,  $2  per  lb. 
and  25  per  cent  ad  valorem. 

Steel  containing  more  than  six- 
tenths  of  1  per  cent  of  nickel,  cobalt, 
vanadium,  chromium,  tungsten,  molyb- 
denum, or  any  other  metallic  element 
used  in  alloying  steel,  10  per  cent 
ad  valorem,  in  addition  to  other  rates 
prescribed.  An  additional  cumulative 
duty  of  $1.25  per  lb.  on  the  molybdenum 
content  in  excess  of  six-tenths  of  1  per 


cent  is  1  sd  and  72c.  per  lb.  on 

the   tuiiL'  t<  n    i  miiI, 'lit    in   excess    Of   six- 
tenths   of    l    per  cent. 

ON    I.  UBORATOm     1  N  SI  1(1   MKNTS 

Scientific  and  laboratory  instruments, 
apparatus  and  utensils,  not  specially 
provided  for,  66  per  cent  ad  valorem. 

Aluminum,  aluminum  scrap  and  al- 
loy- of  any  kind  in  which  aluminum  is 
the  component  material  of  chief  value, 
in  crude  form,  6c.  per  lb.;  in  coils, 
plates,  sheets,  bars,  rods,  circles,  disks, 
blanks,  strips,  rectangles  and  squares, 
9      per  lb. 

Metallic  magnesium,  50c.  per  lb.; 
urn  alloys,  50c.  per  lb.,  and  20 
per  cent  ad  valorem. 

Antimony,  as  regulus  or  metal,  2c. 
per  lb.;  needle  or  liquated  antimony, 
3c.  per  lb. 

Bismuth,  7J  per  cent  ad  valorem. 

Cadmium,   15c.  per  lb. 

Metallic  arsenic,  6c.  per  lb. 

German  silver,  or  nickel  silver,  un- 
manufactured, 20  per  cent  ad  valorem; 
nickel  silver  in  sheets,  strips,  rods,  and 
wire,  30   per  cent  ad  valorem. 

Duty  on  Copper  Products 

Copper  in  rolls,  rods  or  sheets,  2Jc. 
per  lb.;  copper  engravers'  plates,  not 
ground,  and  seamless  copper  tubes  and 
tubing,  7c.  per  lb.;  copper  engravers' 
plates,  ground,  and  brazed  copper  tubes, 
lie.  per  lb.;  brass  rods,  sheet  brass, 
brass  plates,  bars,  strips,  etc.,  4c.  per 
lb.;  seamless  brass  tubes  and  tubing, 
8c.  per  lb.;  brazed  brass  tubes,  brass 
angles  and  channels,  12c.  per  lb.; 
bronze  rods  and  sheets,  4c.  per  lb.; 
bronze  tubes,  8c.  per  lb. 

Aluminum  or  tin  foil,  less  than  six 
one-thousandths  of  an  inch  in  thickness, 
35  per  cent  ad  valorem;  bronze  powder, 
aluminum  powder,  powdered  foil,  pow- 
dered tin,  brocades,  flitters  and  metal- 
lies,  manufactured  in  whole  or  in  part, 
16c.  per  lb.;  bronze  or  Dutch  metal,  or 
aluminum  in  leaf,  8e.  per  100  leaves. 

Gold   leaf,  60c.  per  100  leaves. 

Silver  leaf,  5c.  per  100  leaves. 

Quicksilver,  25c.  per  lb. 

Azides,  fulminates,  fulminating  pow- 
der and  other  like  articles  not  specifi- 
cally provided  for,  12ic.  per  lb. 

Uc.  Duty  on  Lead  Ores 

Lead-beai-ing  ores  and  mattes  of  all 
kinds,  ljc.  per  lb.  on  the  lead  contained 
therein:  Provided.  That  such  duty 
shall  not  be  applied  to  the  lead  con- 
tained in  copper  mattes  until  after 
2,000  tons  of  such  lead  shall  have  been 
imported  in  any  one  year,  to  be  allo- 
cated under  rules  and  regulations  to 
be  prescribed  by  the  Secretary  of  the 
Treasury:  Provided  further.  That  on  all 
importations  of  lead-bearing  ores  and 
mattes  of  all  kinds  the  duties  shall  be 
estimated  at  the  port  of  entry  and  a 
bond  given  in  double  the  amount  of 
such  estimated  duties  for  the  transpor- 
tation of  the  ores  or  mattes  by  common 
carriers  bonded  for  the  transportation 
of  appraised  or  unappraised  merchan- 
dise to  properly  equipped  sampling  or 
smelting  establishments,  whether  desig- 
nated  as   bonded  warehouses  or  other- 


wise.    On   the   arrival   of   the 

.it      such      establishments      they 

shall    lie    sampled    according    I m 

mercial  methods  under  the  supervision 
of  Government   officers,   who    shall    be 

ibmit  the  sample  thus  ob- 
tained to  a  i io\ eminent  assayei 

ity  of  the  Treasury, 
who  shall  make  a  proper  assay  of  the 
sample  and  report  the  result 
proper  customs  officers,  and  the  import 
entrii  shall  be  liquidated  thereon. 
And  the  Secretary  of  the  Treasury  is 
authorized  to  make  all  necessary  regu- 
lations to  enforce  the  provisions  of  this 
paragraph. 

2lc.  Per  Lb.  on  Lead  in  Bullion 

Lead  bullion  or  base  bullion,  lead  in 
pigs  and  bars,  lead  dross,  reclaimed 
lead,  scrap  lead,  antimonial  lead,  anti- 
monial  scrap  lead,  type  metal,  babbitt 
metal,  solder,  all  alloys  or  combinations 
of  lead  not  specially  provided  for,  2lc. 
per  lb.  on  the  lead  contained  therein; 
lead  in  sheets,  pipe,  shot,  glazier's  lead, 
and  lead  wire,   2ik.  per  Lb. 

Zinc  Ores  Under  10  Per  Cent  Free 

Zinc-bearing  ore  of  all  kinds,  con- 
taining less  than  10  per  cent  of  zinc, 
shall  be  admitted  free  of  duty;  contain- 
ing 10  per  cent  or  more  of  zinc  and 
less  than  20  per  cent,  Jc.  per  lb.  on  the 
zinc  contained  therein;  containing  20 
per  cent  or  more  of  zinc  and  less  than 
25  per  cent,  lc.  per  lb.  on  the  zinc- 
contained  therein;  containing  25  per 
cent  of  zinc,  or  more,  lie.  per  lb.  on  the 
zinc  contained  therein:  Provided,  That 
on  all  importations  of  zinc-bearing  ores 
the  duties  shall  be  estimated  at  the  port 
of  entry,  and  a  bond  given  in  double 
the  amount  of  such  estimated  duties 
for  the  transportation  of  the  ores  by 
common  carriers  bonded  for  the  trans- 
portation of  appraised  or  unappraised 
merchandise  to  properly  equipped 
sampling  or  smelting  establishments, 
whether  designated  as  bonded  ware- 
houses or  otherwise.  On  the  arrival  of 
the  ores  at  such  establishments  they 
shall  be  sampled  according  to  commer- 
cial methods  under  the  supervision  of 
Government  officers,  who  shall  be  sta- 
tioned at  such  establishments,  and  who 
shall  submit  the  samples  thus  obtained 
to  a  Government  assayer,  designated  by 
the  Secretary  of  the  Treasury,  who 
shall  make  a  proper  assay  of  the  sam- 
ple and  report  the  result  to  the  proper 
customs  officers,  and  the  import  entries 
shall  be  liquidated  thereon.  And  the 
Secretary  of  the  Treasury  is  authorize  1 
to  make  all  necessary  regulations  to 
enforce  the  provisions  of  this  para- 
graph. 

Zinc  in  blocks,  pigs,  or  slabs,  and  zinc 
dust,  lgc.  per  lb.;  in  sheets,  lie.  per 
lb.:  in  sheets  coated  or  plated  with 
nickel  or  other  metal  (except  gold, 
silver,  or  platinum),  or  solutions,  2c. 
per  lb.;  old  and  worn-out,  fit  only  to  be 
remanufactured,  lc.  per  lb.:  Provided. 
That  for  a  period  of  two  years  begin- 
ning on  the  day  following  the  enact- 
ment of  this  act  the  rates  of  duty  shall 
be  as  follows:  On  zinc  in  blocks,  pigs. 
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old  and  worn-out  «inc  lit 

:>c  remanufactured,  2c.  per  lb.; 

zinc  in   sheets,   plates,  Btrips,  or  coils, 

with  nickel  or  other  base  metals, 

or  in   i'..  orm,  and   line   dust. 

r  lb. 

Emory,      corundum.      and      artificial 

.   .  round,    pulverized,    refined 

inufactured,  Ic.  per  lb. 

M  \m  Products  on  I 

Among  the  articles  on  the  free  list 
are    the  following:     Agates,    unmanu- 
factured;   antimony    ore;     sulphide    of 
arsenic;    quicksilver   flasks   which   have 
cported  from  the  United 

unmanufactured;  borax, 
crude;  brass,  tit  only  for  remanufac- 
ture;  Brazilian  pebble;  bullion, 
silver;  cerite  or  cerium  ore;  chalk, 
crude;  chromite,  or  chrome  or< 
and  coke;  cobalt  and  cobalt  ore;  com- 
metal  of  which  copper  is  the 
component  material  of  chief  value. 

Also  copper  ore,  regulus,  black  or 
coarse  copper,  copper  cement,  old  cop- 
per and  copper  in  plates,  bars,  in- 
gots,  or  pigs   not    manufactured. 

Also    metallic   mineral   substances   in 

a  crude  state,  and   metals   unwrought, 

whether  capable   of  being   wrought   or 

orundum   and   crude 

artificial  abrasives. 

Explosives  on  Free  List; 
Also  Petroi 

Gunpowder  and  all  other  explosive 
substances  used  for  mining,  blasting 
or  artillery  purposes. 

Iridium,  osmium,  palladium,  rhodium, 
and  ruthenium  and  native  combinations 
thereof  with  one  another  or  with 
platinum. 

Iron  ore,  including  manganiferous 
iron  ore  and  the  dross  or  residuum  from 
burnt  pyrites. 

.Manganese,  oxide  and  ore  of. 

.Minerals,  crude,  or  not  advanced  in 
value  or  condition  by  refining  or  grind- 
ing. 

Monazite  sand  and  other  thorium 
ores. 

roleum,  crude,  fuel  or  refined. 

Ores  of  gold,  silver  or  nickel;  nickel 
matte;  ores  of  the  platinum  metals; 
sweepings  of  gold  and  silver. 

Platinum,  unmanufactured  or  in  in- 
gots, bars,  sheets  or  plates,  not  less 
than  i  in.  in  thickness,  sponge  or  scrap; 
potassium,  nitrate,  crude. 

Sulphur    in    any    form,    and    sulphur 

ore,    such    as    pyrites   or   sulphuret    of 

iron  in  its  natural  state,  and  spent  oxide 

■>f    iron    containing   more   than   25    per 

ent  'if  sulphur. 

Tin  ore  and  black  oxide  of  tin;  tin 
in  bars,  blocks  or  pigs  and  grain  or 
granulated  and  scrap  tin. 

urn,  oxide  and  salts  of. 

Duty  on  Potash  for  Five  Years 

Potash  is  grouped  with  the  free  list 
articles  but  carries  a  provision  for 
duties  during  a  period  of  five  years. 
The  paragraph  reads  as  follows: 

"Potassium  chloride  or  muriate  of 
potash,  potassium  sulphate,  kainite. 
■wood  ashes  and  beet-root  ashes,  and  all 
crude    potash    salts    not    specially   pro- 


vided for:  Provided,  Thai  for  a  period 
of  rive  years  beginning  on  the  day  fol 

lowing    tile    passage    of    this    act    there 
levied,    collected,    and    paid,    oil 
the  actual  potash  (potassium  oxide)  con- 
tent of  all  the  foregoing  a  duty  of  21c. 

per  lb.  for  the  tirst  two  years;  Lie.  per 
lb.  for  the  third  year;  Lie.  per  lb.  for 
tlu  fourth  year;  and  lc.  per  lb.  for  the 
fifth  year:  Provided  further,  That  there- 
after the  said  potash  content  shall  be 
fi  ei    of  duty." 

Dun   o\  Tin  When  U.  S.  Mines 
Produce  1,500  Tons  Per  Year 

Tin  ore  is  put  on  the  free  list  with 
the  following  proviso:  Provided,  That 
there  shall  be  imposed  and  paid  upon 
cassiterite,  or  black  oxide  of  tin,  a  duty 
of  4c.  per  lb.  and  upon  bar,  block,  pig 
tin  and  grain  or  granulated,  a  duty  of 
6c.  per  lb.  when  it  is  made  to  appear  to 
the  satisfaction  of  the  President  of  the 
United  States  that  the  mines  of  the 
United  States  are  producing  1,500  tons 
of  cassiterite  and  bar,  block,  and  pig  tin 
per  year.  The  President  shall  make 
known  this  fact  by  proclamation,  and 
thereafter  said  duties  shall  go  into 
effect. 

Bonded  Warehouse  Provision 
Changed 

The  Senate  committee  rewrote  the 
provision  in  the  House  bill  with  regard 
to  bonded  smelting  warehouses.  As 
altered  by  the  Senate,  a  commercial 
assay  rather  than  a  wet  assay  is  pro- 
vided. The  text  of  the  Senate  provision 
is  as  follows: 

"That  the  works  of  manufacturers 
engaged  in  smelting  or  refining,  or  both, 
of  ores  and  crude  metals,  may  upon  the 
giving  of  satisfactory  bonds,  be  desig- 
nated as  bonded  smelting  warehouses. 
Ores  or  crude  metals  may  be  removed 
from  the  vessel  or  other  vehicle  in  which 
imported,  or  from  a  bonded  warehouse, 
into  a  bonded  smelting  warehouse  with- 
out the  payment  of  duties  thereon,  and 
there  smelted  or  refined,  or  both,  to- 
gether with  ores  or  crude  metals  of 
home  or  foreign  production:  Provided, 
That  the  bonds  shall  be  charged  with  a 
sum  equal  in  amount  to  the  regular 
duties  which  would  have  been  payable 
on  such  ores  and  crude  metals  if  entered 
for  consumption  at  the  time  of  their 
importation,  and  the  several  charges 
against  such  bonds  shall  be  canceled 
upon  the  exportation  or  delivery  to  a 
bonded  manufacturing  warehouse  es- 
tablished under  the  preceding  section  of 
this  title  of  a  quantity  of  the  same 
kind  of  metal  equal  to  the  quantity  of 
metal  producible  from  the  smelting  or 
refining,  or  both,  of  the  dutiable  metal 
contained  in  such  ores  or  crude  metals, 
due  allowance  being  made  of  the  smelter 
wastage  as  ascertained  from  time  to 
the  Secretary  of  the  Treasury: 
<l  further,  That  the  said  metals 
so  producible,  or  any  portion  thereof, 
may  be  withdrawn  for  domestic  con- 
sumption or  transferred  to  a  bonded 
customs  warehouse  and  withdrawn 
therefrom  and  the  several  charges 
against  the  bonds  canceled  upon  the 
payment  of  the  duties  chargeable 
equivalent  amount  of  ores  or 
crude  metals  from  which  said  metal 
would  be  producible  in  their  condition  as 
imported:  Provided  further,  That  on 
the  arrival  of  the  ores  and  crude  metals 


at  such  establishments  they  shall  be 
sain  pled  ami  assayed  according  to  com- 
mercial methods  under  the  supervision 
of  Government  officers:  Provided 
further,  That  all  labor  performed  and 
services  rendered  pursuant  to  this  sec- 
tion shall  be  under  the  supervision  of  an 
officer  of  the  customs,  to  be  appointed 
by  the  Secretary  of  the  Treasury  and 
at  the  expense  of  the  manufacturer: 
Provided  further,  That  all  regulations 
for  the  carrying  out  of  this  section  shall 
be  prescribed  by  the  Secretary  of  the 
Treasury:  And  provided  further,  That 
the  several  charges  against  the  bonds  of 
any  smelting  warehouse  established 
under  the  provisions  of  this  section  may 
be  canceled  upon  the  exportation  or 
transfer  to  a  bonded  manufacturing- 
warehouse  from  any  other  bonded  smelt- 
ing warehouse  established  under  this 
section  of  a  quantity  of  the  same  kind 
of  metal,  in  excess  of  that  covered  by 
open  bonds,  equal  to  the  amount  of 
metal  producible  from  the  smelting  or 
refining,  or  both,  of  the  dutiable  metal 
contained  in  the  imported  ores  and 
crude  metals,  due  allowance  being  made 
of  the  smelter  wastage  as  ascertained 
from  time  to  time  by  the  Secretary  of 
the  Treasury." 


I.  C.  C.  Members  Differ  on  Freight 
Rate  Reductions 

Decided  differences  of  opinion  exist 
among  the  members  of  the  Interstate 
Commerce  Commission  in  the  matter 
of  the  proposed  reduction  in  rates. 
Rumor  has  it  that  certain  members  be- 
lieve that  the  railroads  can  afford  no 
reductions  at  this  time.  Some  believe 
rates  can  be  reduced  on  basic  commod- 
ities and  others  believe  there  should  be 
a  general  reduction  on  all  commodities. 
With  such  a  situation  existing  it  is  ob- 
vious that  a  considerable  delay  may  en- 
sue. So  far  as  coal  is  concerned,  the 
psychological  moment  was  passed  when 
the  decision  was  not  handed  down  on 
April  1.  Had  it  not  been  for  the  strike, 
the  delay  in  handing  down  this  opinion 
would  have  had  a  serious  effect  on  the 
coal  industry.  The  delay  is  discourag- 
ing buying  of  a  large  number  of  com- 
modities. 

It  may  be  that  the  Interstate  Com- 
merce Commission  will  await  the  action 
of  the  Railroad  Labor  Board,  as  the 
decision  in  regard  to  wages  has  an 
important  bearing  on  rates. 


Colorado  River  Commission 
To  Meet  Aug.  1 

The  Colorado  River  Commission,  of 
which  Mr.  Hoover  is  chairman,  and 
whose  business  is  responsible  for  his 
recent  trip  to  the  West,  will  meet 
again  Aug.  1  at  Santa  Fe,  N.  M.,  to 
sum  up  details  and  report  on  the 
development  project. 


Government's  Silver  Purchases 

Purchases  of  silver  by  the  Bureau  of 
the  Mint  during  the  week  ended  April 
8  amounted  to  123,000  fine  ounces. 
This  brings  the  total  purchases  under 
the    Pittman    Act   to     101,608,608,    fine 


April   15,  L922 

Joint  Kales  to  Foreign  Points 

Considered  by  1.  C.  C. 

Decision    in    International    Nickel   Case 

of    Interest    i»    Shippers    Between 

l  .  s.  ;iik1  Mexico. 

A.a    there    is    difference    of    opinion 
among  members  of  the  Interstate  Com- 
merce Commission  as  to  the  interprets 
the  Transportation  Act  with  re- 
gard   to    jurisdiction    over    rates    when 
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mission  to  determine  th< 

■ 
exam  i  re 

i  lj ,  v.,'  have  no  authoril 

tablish    a     rate    ol  l " 

,i  ordei    '  hi    maintenance 
of  a  i  .i  poinl  in 

the  Uniti  d  SI 

but    we    may    require    the     \ 
carriei  •  ' '  ''"" 


Trade  Association  Legislation 

Proposed  in  Congress 

Edge    and    McArthur    Bills    Pul    Such 

Bodies   I  iidi  r   Federal  Commission 

— Prosecution  of  Some  Possible 
Legislation 

Congress    by    Senator    Edge,    of    Nov. 


tinuing  i-    applj    a  joinl   through   rate,  Jersey,   and    I:  ■    McArthur, 

or   any    rule,   I  I  "  '     ">  of    Oregon.     'I  I 

ction  with  that  joint  through  rate,  nation  bv   a    I  aal    commission 

part  of  the  transportation   takes   place     .^  wg  niay    uluiv  sU(.h   raUl  has  bl.eI1  composed   (jf   lhrt,c.  Senato, 


within  a  foreign  country,  the  commis-    voiuntarily "maintained,  inquire  whether 

sion  itself,  in  a  decision  rendered  m  th.  ,i  if  found  un- 


case of  the  International  Nickel  Co.  vs 
the  Director  General  of  Railroads,  ex- 
presses the  desire  that  the  question  be 
reviewed  by  the  courts,  so  that  they 
may  establish  judicially  the  extent  of 
the  commission's  jurisdiction. 

In   the  decision  mentioned,  the   com 


reasonable, 

behalf." 


award     damages     in      that 


Three  War  Mineral  Awards  Made 

Awards  recommended  by  the  War 
Minerals  Relief  commissioner  during 
the  week  ended  April  8  were  as  follows: 

mission  "ordered  reparation  paid  to  the    Frank    Rose,    $593.24;    C.    B.    Parrott, 

International    Nickel    Co.   to   cover  un-    $287.90    and    Mrs.     Maude    E 

reasonable     rates     charged     on    blister    widow  of  I 

copper,  in  carloads,  from  Port  Colborne, 


Sisson, 


Ont.,  to  Constable  Hook  and  Chrome 
N.  J.  "The  Grand  Trunk  hauled  the 
shipments  a  little  more  than  twenty 
miles,  or  less  than  5  per  cent  of  the 
total  distance,  but  received  as  its  divi- 
sion 35  per  cent  of  the  total  revenue," 
says  the  opinion.  "We  must  consider 
the  reasonableness  of  the  joint  rate  as 
a  whole.  We  find  that  the  charges 
assailed  were  unreasonable  to  the  ex- 
tent that  they  exceeded  those  that 
would  have  accrued  at  a  rate  of  23.5c 
per  100  lb."  Commissioner  Esch, 
dissenting,  says,  "It  is  clear  from  the 
report  of  the  majority  that  the  unrea- 
sonableness of  the  through  rates 
assailed  inhered  in  the  divisions  re- 
ceived for  that  part  of  the  transporta 


Representatives  of  exist  in 
of  industry  and  commerce,  requiring  il 
in  report  by  December  next  legislation 
defining  the  rights  and  limitatii 
co-operative  organizations  as  distin- 
guished from  illegal  combinations  in  re- 
straint of  trade.  Such  legislation  would 
be  designed  to  limit  monopolies;  elimi- 
nate waste  in  production  and  distribu- 
tion; lower  costs;  simplify  and  stand- 
ardize methods,  and  increase  efficiency. 
The  resolution  proposing  the  investi- 
gation points  out  that  business  is  now- 
hesitating  because  it  is  unable  to  secure 
guidance  which  will  clearly  indicate 
proper  lines  of  conduct. 

The  Edge  and  McArthur  bills  propose 
that  trade   associations   shall   be   under 


Foreign  Trade  Increase  Due  to 
Mineral  Shipments 

An  analysis  of  the  increases  in  our 
foreign  trade,  Director  George  Otis 
Smith,  of  the  U.  S.  Geological  Survey, 

points  out,  shows  them  to  be  composed  the   jurisdiction   of   the   Federal   Trade 

almost  entirely  of  shipments  of  mineral  Commission.     Exception     is     made     of 

products.     Exports  of  agricultural  and  labor  unions,  associations  of  bankers  or 

forest   products    contribute    nothing    to  of  railroads,  or  organizations  for  social, 

the  increase.    This  leads  Director  Smith  charitable  or  scientific  purposes.  Unless 

to  ask  if  we  are  not  basing  our  foreign  excused   by   it,   each   association   would 

trade  too  much  on  those  crops  of  which  be    required    to    file    with    the    Federal 


there  can  be  but  one  harvest. 


Has  Flotation  Gone  Too  Far? 

In  view  of  suggestions  and  observa 
tions   from   various   quarters,  the  ques 

leiVCU     1UI      LIlrtL      Uitll     Ul      lilt:      UUIiaULriia-  "  .it-.  £     TUT*  '£ 

tion  which  took  place  within  Canada  and    tion  is  asked  atjhe Bureau  ^Mmesrf 
that  the  charges  received  for  that  part 
of  the  transportation  within  the  United 


Trade  Commission  a  statement  of  its 
general  character  and  proposed  activi- 
ties, the  names  and  addresses  of  its 
members,  officers,  minutes  of  meetings 
and  resolutions  or  agreement,  express 
or  implied,  whether  between  members 
of  the  association  or  between  the  asso- 


States  were  not  unreasonable." 

The  majority,  however,  bases  its  con- 
tention on  previous  decisions  in  which 
the  position  was  taken  that  parties  to 
a  through  rate  are  jointly  and  severally 
responsible  for  any  damage  that  may 
result  to  a  shipper  on  account  of  un- 
reasonable charges.  As  the  commission 
is   without   power   to   enforce   an   order- 


flotation  has  not  gone  too  far  in  sup 

planting  other  methods  of  treating  ciation  or  its  members  and  others. 
certain  ores.  There  is  a  feeling  that  The  bills  would  also  require  trade 
it  is  being  overdone  in  some  operations  associations  to  file  with  the  commission 
where  good,  clean  mill  work  under  the  statistics  collected  by  it  as  to  produc- 
ed system  would  result  in  greater  tion,  shipments,  stocks,  contracts,  prices, 
profits  Though  there  is  no  tendency  to  credit  information,  and  all  others  re- 
dispute  the  important  place  that  flota-  specting  the  trade.  The  commission 
tion  holds,  attention  is  directed  to  the  may,  if  it  sees  fit,  give  publicity  to  such 
fact  that  it  is  not  the  sole  method  of  statistics  for  the  public  interest,  and 
ore  beneficiation.  unless  prohibited  by  the  commi 

association    may    distribute    among    its 


against  a  Canadian  or  a  Mexican  rail-  ]yjonev  Sou«-ht  for  Road  Building-  members  statistics  which  have  been  filed 
road,  it  can  hold  the  American  partici-  .  Ajas[ia  with  the  commission.  The  bills  would 
pants  in  the  rate  severally  responsible.  "  also  authorize  the  commission  to  have 
Owing  to  the  amount  of  the  traffic  in  To  expedite  the  construction  of  roads,  one  of  itg  rc,presentatives  at  any  meet- 
metals  and  ores  between  Mexico  and  the  bridges,  and  trails  in  Alaska  during  the  jngg  Q^  tjle  associations. 
United  States,  the  following  excerpt  remainder  of  the  current  fiscal  year,  Representatives  of  the  Department  of 
which  was  cited  by  the  commission  in  an  effort  is  being  made  to  put  through  justjce  reCently  told  the  House  Appro- 
the  International  Nickel  case  is  of  perti-  legislation  which  will  allow  the  board  priations  Committee  that  a  large  per- 
nent  interest:  of  Road  Commissioners  of  the  Territory  centage  0f  the  business  of  the  country 
"If  the  American  line  saw  fit,  it  to  incur  obligations  prior  to  July  1  and  is  carried  on  by  business  men  who  be- 
might    doubtless    name    a    rate    to    the  make  the  payments  out  of  the  appro-  ]ong.  to  varjous  trade  as-ociations.  They 

priations  for  the  next  fiscal  year. 


Mexican  border,  and  in  that  event  we 
could  deal  only  with  the  service  up  to 
the  Mexican  line.  Instead  of  adopting 
that  course  the  American  carriers,  in 
connection    with    the    Mexican    carrier. 


said  that  the  high  cost  of  living  is  due 
n  large   measure  to  activities  of 

these  associations.  The  department  is 
investigating  these  associations  on  the 
theory  that  the  recent  Supreme  Court 
decision   in   the   lumber   case   does    not 


Mine  Rescue  Cars  to  Oil  Fields 

Owing  to  the  demand  in  the  oil  fields 
established  a'jomtcnarge  for  the  "entire  and  at  the  refineries  for  first-aid  train- 
service  from  the  point  in  the  United  ing,  the  Bureau  of  Mines  has  taken  ad- 
States  to  the  point  in  Mexico,  and  gave  vantage  of  the  idleness  of  coal  mines  in  close  the  door,  and  members  represent 
no  information  as  to  the  part  of  that  un;on  territoryT  to  send  several  mine  ing  associations  consider  that  it  does 
charge  which  would  accrue  to  the  rescue  ca,s  into  the  oil  fields.  Another  not  apply  to  them.  If  given  sufficient 
American  roads.     This  does  not  relieve        _  .     bd        sent  into  the  lead  district    funds    the    department    representatives 

toein^o\eerlaareaCsaonab'ie  chargelor^thdr    of   southeastern   Missouri   on  a   similar    said   they  would   proceed   energetically 
to  impose  a  reasonable  charge  lor  tneir  against  some  associations, 

service;   it  does  make  it  impossible  for    mission. 
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Globe  A  Phoenix'  Report  Shows  Poorer 

Position — Mysore  Gold  Mining  Co.'s 

1921  Output  Smallest  Since  1903 
Bl     W.    A      l'OMAN 

1  ..ndon    March  SI— On  more  than  one 
1  have  referred  to  the  techni- 
cal   position    of  the    Globe    ..v.    Phoenix 
Gold  Mining  Co.  (in  Rhodesia),  pointing 

out  that  with  each  development 
the  position  appeared  to  become  less 
satisfactory.  The  annual  report  and 
accounts  have  now  been  issued,  and  the 
.  have  taken  is  fully  corrobo- 
rated. If  one  looks  at  the  ore-reserve 
position,  it  is  seen  that,  though  the  total 
ore  developed  as  at  Dec.  31  last  shows 
a  fairly  substantial  increase  over  the 
quantity  developed  twelve  months  ago, 
This  will 
be  apparent  from  the  follow' 
December,  1920,  the  total  ore  was  93,- 
os,  containing  145,321  oz..  or  an 
average  of  1.548  oz.  per  ton.  whereas  at 
the  end  of  December  last  the  aggregate 
'.000  tons,  containing  140,100  oz.. 
eo.ual  to  1.273  oz.  per  ton.  Taken  as 
an  average,  this  last-mentioned  value  is 
good,  but  the  position  alters  when  we 
look  at  the  available  ore. 

At  the  end  of  1920  the  available  ore 
17,380  tons,  containing  62,753  oz. 
of  gold,  equal  to  1.324  oz.  per  ton,  and 
in  the  latest  report  the  available  ore  has 
risen  to  62,000  tons,  containing  58,300 
oz.,  or  only  .940  oz.  per  ton.  The  ore  in 
pillars,  and  therefore  unavailable 
000  tons,  containing  81.800  oz. 

Last  year  the  new  tonnage  brought 
in  was  82,935,  or  approximately  16,000 
tons  above  the  quantity  milled.  The 
cost  of  this  new  ore  was  £27,728,  or 
which  £19,723  was  redeemed,  leaving 
£8,000  added  to  the  previous  figure  in 
the  balance  sheet,  so  that  the  total  of 
development  is  now  valued  at    £31,131. 

Owing  to  a  strike  on  the  mil 
in  the  year,  and  to  heavy  taxation,  plus 
a  fall  in  the  gold  premium,  profits  were 
reduced  considerably,  for  the  net  amount 
last  year  was  only  £82,121,  as  against 
1  in  1920.     For  1921  two  interim 
dividends    totaling    £80,000    were    paid, 
and  this  would  not  have  been  possible 
had  it  not  been  for  the  gold  premium 
>t   £77,250.     At  the   standard   price   of 
the  output  realized  £289,437,  and 
as   the  total   available  ore  has  a  value 
•   standard  price  of  only  £244,860. 
it    follows    that   no     final    dividend     is 
mended.    In  point  of  fact,  it  was 
jary,   to   show   a   good   liquid   po- 
.    to    transfer    VI 0,000     from     the 
tl  development  reserve  of  £100,000 
to  profit  and  loss  account. .  This  special 
development     reserve     was      for      the 
purpose  indicated  by  the  title,  and  the 
fact  that  10  per  cent  of  it  has  had  to 
be    taken    for    general    purposes    is    re- 
garded as  rather  discouraging.     A  con- 
siderable arr>ount  of  development  work 
was  accomplished,  but.  generally  speak- 
I     it   was  unsatisfactory. 
The  principal  operations  were  on  the 


i  level  drive,  in  which,  both 
north  and  south.  395  ft.  were  driven, 
oi  which  160  ft.  were  payable.     David 

P.  Mo  Donald  does  not  despair  alto- 
gether, for  he  states  that  "at  the  bottom 
of  the  mine  the  reef  maintains  its  patchy 
character,  occasional  good  patches  en- 
couraging the  hope  that  a  new  shoot 
may  be  near.  From  the  appearance  of 
and  its  walls,  the  much-desired 
improvement  in  value  may  well  be 
ed." 
Ihaing  1921  the  Mysore  Gold  Mining 
Co.  crushed  a  smaller  tonnage  than 
in  any  year  since  1903,  the  quantity 
being  202,289  tons,  against  233,503  tons 
0,  and  the  yield  129,686  oz.,  in 
.  omparison  with  156,800  oz.  The 
revenue  expenses  per  ton  were  45s.  lid., 
or  3s.  7d.  above  the  previous  year's 
fi  jure.  The  decline  in  the  yield  was 
due  partly  to  a  falling  off  in  the  gold 
content  of  the  ore  from  9  dwt.  to  8.4 
dwt.  A  favorable  factor  in  working 
costs  was  the  lower  value  of  the  rupee, 
the  average  of  the  exchange  quotation 
during  the  year  having  been  is.  4id. 
while  costs  were  increased  owing  to 
the  greater  amount  of  development 
work  done,  the  addition  being  6,691  ft. 
.'  18,428  ft.  The  reserves  of  ore  were 
estimated  at  the  end  of  the  year  at 
837  000  tons,  as  compared  with  841,000 
tons  twelve  months  earlier. 

SCANDINAVIA 

Inquiry    Into   Kristianssand    Company's 

Relation  With  British  America 

Nickel  Co.  Ended 

g  pecia    •  ot  •  t  wondt  nt 

Christiania — With  the  end  of  March 
the  labors  of  the  Government  com- 
mittee of  inquiry  into  what,  in  Scandi- 
navian circles,  is  termed  the  "nickel 
affair"  provisiona'ly  came  to  an  end. 
The  documents  in  the  case  have  under- 
gone scrutiny  and  the  parties  alleged  to 
have  been  implicated  have  been  granted 
time  to  furnish  their  statements  in 
writing,  after  which  the  committee  will 
resume  its  sittings. 

The  committee,  after  a  cabinet  meet- 
ing, was,  by  royal  decree,  on  March  8 
appointed  to  make  searching  inquiry 
into,  and  pronounce  its  critical  judg- 
ment on  the  Kristianssand  Nikkei  Raf- 
>  Verk's  and  its  trusted  agents' 
relations  with  the  British  America 
Nickel  Corporation,  and  the  financing 
of  the  latter  with  the  help  of  Norwe- 
gian capital. 

The  presence  in  the  Norwegian  par- 
liament (Storthing)  of  twenty-nine 
Communist  members  plus  eight  Social- 
ists renders  the  government  one  of 
compromise,  and  accounts  for  the  haste 
of  the  ministry  to  take  up  the  nickel 
affair,  and,  if  necessary,  throw  any  pos- 
sible delinquents  to  the  wolves. 

The  production  of  the  Kongsberg 
Silver  Mine-,  in  Norway,  in  January, 
was:  Kon^rens  mine  543  kg.;  Gottes 
Hiilfe  mine,  535  kg.;  Gottes  Gabe  mine, 
197  kg.,  and  Samuel  mine  1,017  kg. 
Total,  2.292  kg.  of  silver. 
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Queensland 

Mount  Morgan  Working  I'nder  Subsidy 

— New   York   Money   Not  for 

Steel  Project 

from  Our  Special  Correspondent 

Brisbane,  Feb.  18 — Work  has  been 
resumed  at  Mount  Morgan  mine.  It  will 
be  two  or  three  weeks  before  opera- 
tions are  in  full  swing.  The  govern- 
ment has  increased  from  £1,000  to 
£1,100  per  week  the  subsidy  which  it 
had  promised  to  contribute  to  lessen  the 
reduction  in  wages  asked  for  by  the  com- 
pany, and  this  has  permitted  the  sub- 
sidy to  be  distributed  among  all  em- 
ployees instead  of  being  limited  to  those 
coming  under  the  industrial  award,  as 
had  previously  been  insisted  on  by  the 
labor  unions.  The  company  at  first 
asked  for  a  20  per  cent  reduction  in 
wages.  The  government  subsidy  will 
enable  it  to  secure  practically  this  re- 
duction, but  the  men's  wages  will  be 
actually  reduced  by  an  amount  ranging 
from  only  5  to  8  per  cent.  The  govern- 
ment is  also  spending  money  at  Chil- 
lagoe  unprofitably  to  provide  men  with 
work,  and  as  a  result  some  people  are 
demanding  that  it  shall  also  bolster 
up  other  big  companies,  such  as  Mount 
Cuthbert,  Hampden-Conclurry,  and 
Mount  Elliott,  so  that  they  also  may  re- 
sume operations,  even  with  the  price  of 
copper  down  to  a  point  as  low  as  £58 
per  ton. 

Some  time  ago  the  state  government 
took  over  the  copper  mines  known  as 
the  Mungana  group,  near  the  Chillagoe 
state  smelter,  paying  a  royalty  on  the 
output  and  having  the  option  of  pur- 
chase if  developments  proved  satisfac- 
tory. These  mines,  with  the  Einasleigh 
copper  mines,  have  been  the  chief  source 
of  ore  supplies  for  the  smelter.  The 
Mines  Department,  on  behalf  of  the 
government,  has  now  purchased  the 
mines  outright  and  increased  the  force 
so  that  there  may  be  ore  enough  to  keep 
the  furnaces  running  continously  once 
they  start. 

Although  the  Queensland  goveiTiment 
has  secured  a  second  loan  from  New 
York,  (£2,000,000),  it  is  not  intended  to 
spend  any  of  it  on  the  proposed  iron  and 
steel  works  at  Bowen,  as  it  was  thought 
would  be  done.  Instead,  the  money  is 
to  be  devoted  to  a  big  land  settlement 
scheme  and  to  the  construction  of  rail- 
ways, which  will  give  work  for  the  un- 
employed, who  are  far  too  numerous 
just  now. 

KOREA 

Oriental  Consolidated's  March  Clean-up 
Shows  Improvement 

Unsankinko — The  March  clean-up  of 
the  Oriental  Consolidated  Mining  Co. 
was  $91,000.  A  total  of  $73,703  was 
obtained  in  February,  the  mill  tonnage 
being  14,428.  The  new  Tabowie  shaft 
was  deepened  150  ft.  in  February  and 
now  lacks  400  ft.  of  reaching  its  ob- 
jective. 
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British  Columbia 

i  .  rk    Province    May     Resume    Soon — 

Silversmith      Running      Steadily — 

Operators   iah  Duty  on 

Copper  I'roduct 

Kaslo  The  Cork-Province  Minos, 
Ltd.,  owning  extensive  holdings  on  the 

Smith  Fork  of  Casio  Creek,  plans  re- 
sumption of  operations  about  May  1. 
The  property  is  equipped  with  a  modern 
mill,  anil  after  some  cleaning  up  and  a 
little  development  will  be  in  shape  to 
make  shipments.  It  has  been  on  the  in- 
active  list  for  over  two  years. 

Revelstoke— This  season  promises  a 
decided  revival  of  mining  in  the  Big 
Ben  country,  north  of  this  point.  San 
Francisco  capital  is  interested  in  leases 
of  placer  ground  on  what  is  known  as 
Goldstream.  Extensive  tests  made  in 
1916  are  reported  as  being  sufficiently 
encouraging  to  warrant  undertaking 
dredging  operations.  Lode-mining  ac- 
tivities in  and  around  Revelstoke  also 
promise  interesting  developments  this 
season. 

Trail — One  of  the  chief  hindrances  to 
profitable  handling  of  the  Rossland 
ores  at  the  Trail  smelter  is  the  high 
price  of  coke,  which  now  costs  $14  per 
ton,  as  against  $7  per  ton  in  pre-war 
times. 

Ore  shipments  received  by  the 
Consolidated  smelter  March  22  to  31 
totaled  13,168  tons,  of  which  the  com- 
pany mines  produced  13,151  tons,  the 
Anna  mine,  Sloean  City,  6  tons,  and  the 
Ottawa,  at  Sloean  City,  11  tons. 

Sandon — Since  starting  operations 
with  the  new  mill  early  in  the  year,  the 
Silversmith  has  had  no  difficulty  in 
maintaining  an  output  of  approxi- 
mately 400  tons  per  month.  The  con- 
centrate is  of  high  grade.  Develop- 
ment of  the  mine  is  showing  an  addi- 
tional increase  in  ore  reserves.  Up  to 
the  end  of  March  the  mill  had  not  been 
operated  to  capacity,  but  it  is  likely 
that  during  the  spring  and  summer  a 
monthly  production  of  around  500  tons 
of  crude  ore  and  concentrate  will  be 
maintained. 

New  Denver — Petitions  are  being  cir- 
culated throughout  the  Sloean,  and  re- 
ceiving numerous  signatures,  request- 
ing the  dominion  government  to  abolish 
the  lc.  per  lb.  duty  on  lead  returned  to 
Canada  after  being  smelted  from 
Canadian  ores  at  American  smelting  and 
refining   plants. 

Grand  Forks — An  investigation  has 
been  made  recently  of  the  Granby 
smelter  dam,  on  behalf  of  the  Granby 
company  and  the  provincial  govern- 
ment. 

Victoria — The  Associated  Boards  of 
Trade  of  British  Columbia,  represent- 
ing 40  boards  of  trade  of  every  part  of 
the  province,  at  the  annual  meeting 
held  March  30  passed  a  resolution  re- 
questing the  dominion  government  to 
impose  adequate  duties  on  copper  bars, 
copper  rods,  scrap  copper  and  brass, 
sheet  zinc  and  sulphate  of  lead. 

Nelson — Completion  of  the  raise  be- 
tween No.  2  and  No.  3  levels  of  Cali- 


fornia   mine,   on    Giveoul    Creek,   three 
miles    from    this    city,    by    the    end    oi 

the  property  in  good  con- 
dition for  continuous  production.  The 
California  company  has  been  develop 
ing  since  L917    and  lease  oi 

abases  mill,  which  has  i 
modeled.  The  plant  has  a  capacity  of 
50  tons  per  day,  and  the  ore  will  con- 
centrate 5  to  1,  mill  heads  averaging 
about  ¥20  per  ton.  It  is  planned  to 
start  milling  early  in  U 

Three  Forks — Several  of  the  towers 
of  the  aerial  tramway  connecting  the 
Queen  Bess  and  Idaho-Alamo  mines 
with  the  Cunningham  mill  at  Alamo 
were  taken  out  by  slides  the  latter  part 
of  March. 

Britannia  Beach  N.  J.  Quigley, 
vice-president  of  the  Britannia  Mining 
&  Smelting  Co.  has  been  inspecting  the 
company's  properties  on  Howe  Sound. 
Rebuilding  operations  are  in  progress 
at  Britannia  Beach.  A  new  concen- 
trator is  being  constructed,  and  the 
town,  which  was  wiped  out  by  a  flood, 
is  being  rebuilt  on  a  different  site.  C. 
T.  Browning,  general  manager,  states 
that  the  new  equipment  should  all  be  in 
place  and  ready  for  use  by  fall. 

Alice  Arm  No  announcement  has 
yet  been  made  as  to  the  plans  of  the 
Taylor  Engineering  Co.  for  1922  with 
reference  to  the  Dolly  Varden  mine 
and  railroad.  The  assumption  is  that, 
if  development  is  not  continued  on  the 
former,  the  railroad  will  operate  at 
least  to  the  extent  necessary  to  handle 
the  ore  offering  from  properties  of  the 
district.  There  is  a  probability  that 
work  will  be  done  on  the  Wolf  group, 
north  of  the  Dolly  Varden,  with  a  view 
to  the  proving  of  orebodies  believed  to 
belong  to  the  same  formations  as  those 
of  the  Dolly  Varden. 

Ontario 

La     Rose     Directors     Re-elected — Lake 
Shore  to  Enlarge  Main  Shaft 

Cobalt — At  the  adjourned  annual  gen- 
eral meeting  of  the  La  Rose,  the  old 
board  of  directors  were  re-elected.  The 
Toronto  element,  which  put  up  a  stren- 
uous fight  for  control  of  the  company, 
received  only  about  half  as  many  prox- 
ies as  the  present  board.  The  company 
will  reopen  the  old  La  Rose  Extension 
workings,  where  a  shaft  400-ft.  deep 
was  sunk,  but  no  ore  found.  This  work 
is  being  undertaken  as  a  result  of  the 
geological  re-survey  of  the  Cobalt 
camp  by  C.  W.  Knight  of  the  Provin- 
cial Geological  Staff. 

Good  results  are  being  obtained  in 
the  development  of  the  Castle  Trethe- 
wey  since  it  was  reopened  recently.  If 
the  260  level  is  as  good  as  the  upper 
levels  a  mill  will  be  built. 

The  Dominion  Reduction  mill  will 
not  be  reopened  for  the  treatment  of 
the  Peterson  Lake  tailings,  as  the  two 
companies  find  it  difficult  to  come  to 
terms. 

Kirkland — The  Lake  Shore  is  prepar- 
ing to  enlarge  the  main  shaft  between 
the  surface  and  the  400  level.  Be- 
low 400  ft.  it  has  three  compartments, 
and  another  compartment  will  be  add- 


ed between   the  400  level   and   r 

Underground    mining     will     be 
stopped    until  mpleted, 

but  there  is  sufficient   ore  on   th 
ail]  running. 

\\  :  ghl  Hi 
one  of  the  principal  mines  of  Kirkland. 
with   a   capital   of   $2,760,000,    I 

on   the  Toronto  exchange        It    i 
largely    owned   in    Buffalo.        I'i. 
pany  has  paid  dividends  of  7J   t 
this  year. 

Porcupine — During  the  eleven  months 
ended  Feb.  28,  the  Dome  profits  were 
$1,145,000.  Production  is  about  900 
tons  a  day.  The  capital  has  bi 
duced  by  reducing  the  par  value  of  the 
shares  from  $10  to  $9  and  by  the  pay- 
ment of  that  amount  to  the  sharehold- 
ers as  capital  return. 

Stock  of  the  Davidson  is  being  ex- 
tensively offered  and  advertised  in  Lon- 
don. The  offer  embraces  800,000  5s. 
preference  shares  entitled  to  two-thirds 
of  the  annual  profits  until  100  per  cent 
has  been  paid  and  thereafter  20  per 
cent  non-cumulative  dividends  in  prior- 
ity to  ordinary  shares.  English  finan- 
cial papers  look  upon  this  flotation  with 
considerable  reserve. 

MEXICO 

Mexico — The  Pasadena  El  Monte  Sil- 
ver Mines  Corporation  will  hold  a  meet- 
ing in  Mexico  City  on  April  27,  to 
ratify  the  acts  of  the  board  of  directors. 


Broken  Hill  Co.'s  Steel  Project 
in  Need  of  Protection 

When  the   Broken    Hill     Proprietary 
Co.,    Ltd.,    of    Broken    Hill,    Australia, 
launched  its  iron  and  steel  works  enter- 
prise in  1915,  the  general  manager,  G. 
D.  Delprat,  stated  that  there  would  be 
no  need  for   protection.     The   position 
now,  however,  has  greatly  changed,  due 
primarily   to   the   large   increases   paid 
for  labor  and  supplies.     In  other  words 
post-war  conditions  are  quite  different 
from  those  ruling  in  pre-war  times.     H. 
V.  McKay,  one  of  the  directors  of  the 
company,   and   widely    known     as     the 
manufacturer    of    the     Sunshine     Har- 
vester,  recently   reviewed   the    position 
of    the    iron    and    steel    industry.      He 
said  that  the  Broken  Hill  company  had 
a  certain  number  of  orders  to  complete, 
but  that  as  no  further  orders  were  be- 
ing received  the  probabilities  were  that 
the  works  would  be  closed  down  in  the 
course  of  a  few  weeks.     He  explained 
that   a   considerable  proportion   of   the 
country's  output  was  in  merchant  bars, 
for  which  the  company's  present  price 
was  £16  10s.  per  ton,  whereas  the  same 
steel  could  be  landed  in  Australia  from 
Great  Britain  at  £14  14s.  per  ton.     The 
closing  down  of  such  an  industry  is  an 
indication  that  a  reduction  in  the  cost 
of  manufacture  is  the  prime  necessity, 
if  the   country's    secondary    industries 
are  to  compete  with  importations.    This 
view  of  the  situation  is   evidenced   by 
the    slump    in    B.    H.    P.    share   value-, 
prices  having  dropped  from  65s.  a  few- 
months     ago     to     approximately     25s. 
recently. 
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Jn  K.ind  Smelting    Projecl    Considered 

Impracticable — Drainage    \iln   at 

i.r.i-^  Vallej  Talked  of   Vgain 

^.in    Francisco — Snowfall    conditions 

in  the  uj  -  ach  as  to  pre- 

.  ntiful  water  supply  during  the 

year.    The  total  snow  at  Sum- 

n.,  with  eorrespond- 

ounts    along    the 

5 

\  alley,  the  pi 

a    long    adit    from    the    Boar    or    Yuba 

river     for    drainage     and     prospecting 

S    are    under    discussion    again, 

but  an  engineer  long  familiar  with  the 

conditions    in    that   district    doubts    the 

economic    need    for    such    an    adit    an  1 

•  hat  the  subject  has  been  under 

n    many    times   before   without 

tangible    results.       Until   more  definite 

takes    place    the    project     must 

be  looked  upon  as  improbable. 

The  announcement  of  the  incorpora- 
tion of  a  new  company  in  California, 
the  Jo  Rand  Smelting  Co.,  which 
purposes  building  a  custom  smelter  at 
Mohave.  Cal..  has  been  followed  by  the 
statement  that  Bela  Kadish  is  president 
of  the  company  and  that  the  office  of 
the  company  will  be  in  Bakersfield,  Cal. 
Mining  men  are  not  impressed  with  the 
practicability  of  a  custom  smelter  at 
Mohave.  The  restricted  water  supply, 
the  difficulty  of  securing  a  supply  of 
and  the  absence  of  sufficient 
amounts  of  lead  ore.  as  well  as  the 
relatively  small  ore  tonnage,  available, 
are  pointed  out  as  difficulties.  The  fact 
that  a  custom  smelter  at  Needles,  Cal., 
was  not  a  particular  success  casts  doubt 
upon  the  future  of  the  new  project. 

The  Lewiston  Gold  Dredging  Co.  has 
been  recently  incorporated  to  work  the 
Martin  property  near  Lewiston.  It  is 
stated  that  the  Valdor  dredge  recently 
shut  down  will  be  dismantled  and  moved 
to  the  property  of  the  I 
Dredg  • 

From  the  Mother  Lode  region  reports 
emanate  that  the  Maloney  .Mining  & 
Milling  Co.  is  to  begin  opei 
kelumne  Hill,  and  that  the  Easy  Bird 
mine,  in  the  same  district,  will  be  re- 
opened within  a  few  weeks.  The  Moore 
mine,  as  recently  announced,  will  con- 
struct a  twenty-stamp  mill  and  erect  an 
electric  hoist.  A  report  is  current  that 
the  Hardenburg  mine  is  to  be  reopened 
under  a  lease  and  bond. 

At  Randsburg,  the  Yellow  Aster  is 
diamond  drilling  with  a  view  to  finding 
ons  and  new  ore  horizons.  Five 
-•amps  are  being  operated  for  leasers, 
and  thirty  stamps  are  on  ore  from  the 
vicinity  of  old  workings.  The  Cali- 
fornia Rand  is  shipping  six  tons  of  con- 
centrates and  100  tons  of  ore  daily.  At 
the  neighboring  Coyote  mine,  encourag- 
ing ore  shipments  have  been  made. 

The  Union  Hill  mine,  a  hydraulic  mine 
at  Douglas  City,  Trinity  County,  will 
resume  work  when  the  snow  is  off  the 
ground. 

Portola— The  Walker,  Berdsley,  and 
Grus-  mines  are  planning  to  resume. 


NEVADA 

Tonopah  Divide  Resumes  Shalt  Sinking 

— West   End  Announces  Dividend — 
Blue  Bird,  at  Hornsilver  Sold 

/'/,.  i  ond(  m 

Argentite  —  Despite  deep  snows, 
some  development  work  has  been  ac- 
complished at  both  the  Francis  and  the 
:  mines  in  the  last  few  months. 
Each  property  now  has  a  200-ft.  shaft, 
and  drifts  on  the  veins  show  good  corn- 
ore.  Preparations  are  being 
r  more  active  work  during  the 
spring  and  summer.  The  veins  are  large 
ami  well-defined  and  the  district  is  re- 
garded as  one  of  promise. 

Hornsilver — It  is  reported  that  the 
Blue  Bird  group,  situated  about  800 
ft.  from  the  Orleans  Hornsilver  mine, 
owiud  by  Goldfield  men,  has  been  sold 
to  Pittsburgh  operators  and  that  active 
development  will  be  started  before  the 
end  of  April. 

Divide — Shaft  sinking  has  been  re- 
sumed at  the  Tonopah  Divide  mine  and 
the  shaft  is  now  1,350  ft.  deep.  No 
water  has  been  encountered.  During 
the  week  ended  March  29,  134  ft.  of 
development  work  was  accomplished. 
March  production  was  heavier  than 
usual,  and  was  about  1,800  tons  of 
$30  ore. 

Eureka — Owing  to  prompt  action  by 
J.  F.  Shaughrtessy,  chairman  of  the 
Public  Service  Commission,  the  washout 
on  the  road  between  Palisade  and 
Eureka  has  been  repaired,  and  train 
service  will  be  resumed  at  once. 

Tonopah— The  West  End  Consoli- 
dated Mining  Co.  in  a  letter  to  stock- 
holders dated  March  31,  has  announced 
that  dividends  of  20c.  per  share  will  be 
paid  the  coming  year.  The  letter  states 
that  the.  dividend  is  made  possible  by 
the  improvement  in  general  conditions 
and  the  company's  important  reserves 
of  ore.  The  MacNamara  Crescent 
Mining  Co.,  owning  ground  to  the  south 
of  the  West  End,  is  resuming  work  on 
its  1200  level. 

Ely — Gradual  resumption  of  mining, 
milling  and  smelting  by  the  Nevada 
Consolidated  Copper  Co.  is  definitely  as- 
sured. There  are  many  idle  men  now 
in  Ely,  and  a  further  influx  of  labor 
is  being  discouraged. 

Operations  in  Pioche  District 

By  E.  C.  D.  Marriage 

Pioche — Settlement    assays,    received 
"0   April   4,  on   shipments   of  ore  from 
the    Comet    district    were     as  follows: 
Lyndon   mine,  first-class  ore,  222.6  oz. 
silver   and   9.4   per   cent  lead;    second- 
er, 49.5  oz.  in  silver  and  3.7  per 
cent   in   lead.      Stella    mine,   first-class, 
oz.   in   silver,  18.9  per  cent  lead; 
second-class,  64.1  oz.  in  silver  and  16.2 
en1    lead.      The    shipment    totaled 
o  tons  and  will  bring  a  substan- 
tial return. 
The  Bristol  Silver  Mines  Co.  and  the 
Black  Metals,  Inc.,  both  controlled  by 
the  Snyder  interests,  of  Salt  Lake  City, 
continue  to  ship  two  cars  daily.     Mine 
conditions  are  satisfactory. 


\ i)  i  h.c  "i!.  panics  recently  in- 
corporated is  the  Ailra  .Mines  Co., 
formed   for   the   purpose  of  developing 

ilver  properties  in  the  Silver  Park  dis- 
trict, forty  five  miles  north  of  Pioche. 
Twenty-three  claims  are  owned  by  the 
company,   three  of  which   are  patented. 

I  hrei  more  patented  claims  are  held  by 
I  he  company  under  lease  and  bond. 

The  Prince  Consolidated  Mining  & 
Smelting  Co.  still  continues  to  ship  oxi- 
dized lead-silver  ore  from  its  upper 
levels.  The  company's  railroad  is  not 
being  operated,  the  ore  being  hauled  by 
trucks  to  the  main  line  at  Pioche,  a 
distance  of  about  five  miles. 

UTAH 

Bingham  Canyon  More  Active — Magna 

Plant   to  Stay    Down — Shipments 

From  Park  City  and  Tintic 

From.  Our  Special  Correspondent 

Salt  Lake  City — With  the  resumption 
of  operations  by  the  Utah  Copper  Co. 
the  camp  of  Bingham,  almost  deserted 
for  a  time,  is  beginning  to  take  on  a 
new  aspect.  Production  by  the  company 
is  starting  on  a  small  scale  and  will 
probably  gradually  be  brought  up  to 
the  output  of  the  period  immediately 
prior  to  the  shutdown,  or  about  50  per 
cent  of  capacity.  The  Arthur  mill  alone 
will  be  used  as  it  was  during  the  last 
months  of  production.  The  highest 
capacity  of  this  plant  is  10,000,000  to 
11,000,000  lb.  of  copper  monthly,  and  at 
the  time  of  the  shutdown  it  was  pro- 
ducing 8,000,000  lb.  a  month.  The  Mag- 
na mill  of  the  Utah  company  at  Gar- 
field, a  table  concentrating  plant  and 
not  as  modern  as  the  Arthur  mill,  in 
which  flotation  has  been  installed,  will 
not  resume   operations   at  present. 

Alta — The  Alta  Tunnel  and  Transpor- 
tation Co.  is  hauling  its  ore  part  of  the 
way  down  the  canyon  by  means  of  sleds, 
and  stockpiling  until  such  a  time  as  the 
roads  are  open  to  teams  the  rest  of 
the  way  down  the  canyon  to  the  smelter 
at  Murray. 

Eureka — Ore  shipments  from  the 
Tintic  district  for  the  week  ended  March 
31  were  150  cars.  Shippers  were:  Chief 
Consolidated,  44  cars;  Tintic  Standard, 
38;  Iron  Blossom,  15;  Colorado,  12; 
Eagle  &  Blue  Bell,  12;  Victoria,  12; 
Swansea,  4;  Centennial-Eureka,  4; 
Alaska,  3;  Bullion  Beck,  2;  Gemini.  2; 
Dragon,  3 — two  cars  of  ore  and  one  car 
of  fuller's  earth;  Grand  Central,  1. 

Park  City — Shipments  for  the  week 
ended  March  25  amounted  to  2,368  tons. 
Shippers  were:  Judge  companies,  1,24S 
tons;  Silver  King  Coalition,  645;  On- 
tario, 475. 

Shipments  for  the  week  ended  April 
1  were:  2,285  tons.  Shippers  were: 
Judge  companies,  1,027  tons;  Silver 
King  Coalition,  570  tons;  and  Ontario, 
688  tons. 

WASHINGTON 

Northport  —  Since  resumption  of 
operations  at  the  property  of  Glad- 
stone Mountain  Mining  Co.,  ore  is  be- 
ing taken  out  from  No.  5  chimney  of 
the  mine. 
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Inaconda   Starts    Hi^h   On    and    Ana- 
conda Mines     1 1  <>i- 1  Breakage  shuts 
Down  Steward  Mine 

\w  a.  B.  Keith 

Butte  The  High  Ore  mine  of  the 
Anaconda,  one  of  the  larger  copper 
properties  of  the  Butte  district  and  the 
deepest  mine  in  Butte,  lias  resumed 
production  together  with  the  Ana- 
conda mine,  the  resumption  following 
rapidly  upon  the  temporary  suspension 
of  activities  at  the  Steward  mine  in 
consequence  of  the  shafting  of  the 
hoisting  engine  breaking,  which  will 
necessitate  a  shutdown  for  five  or  six 
weeks.  About  400  men  were  afforded 
employment  at  the  Steward,  and  they 
were  transferred  to  the  High  Ore  and 
the  Anaconda.  The  supply  of  experi- 
enced miners  still  continues  lamentably 
small,  and  the  wonder  is  where  they  all 
have  gone.  Nevertheless,  it  is  said 
that  there  are  employed  at  present  in 
the  Butte  district  more  men  than  be- 
fore the  shutdown  of  the  copper  mining 
industry  more  than  thirteen  months 
ago.  But  many  of  the  present  employ- 
ees are  inexperienced  men  sandwiched 
in  between  old-timers. 

The  North  Butte  has  not  resumed, 
and  neither  has  the  Davis-Daly,  nor  the 
Tuolumne,  and  the  East  Butte  is  work- 
ing approximately  the  same  number  of 
men  it  always  had.  The  Anaconda  is 
making  all  preparations  to  get  back  to 
a  normal  output  of  copper  as  quickly 
as  is  possible,  and,  furthermore,  when 
that  normalcy  has  been  regained,  to 
embark  upon  a  program  of  ore  develop- 
ment in  the  Butte  district  of  materially 
greater  extent  than  has  been  the  rule. 
It  is  quite  possible  that  this  program 
may  be  launched  before  the  copper- 
metal  markets  have  regained  their 
equilibrium. 

More  than  900  men  are  working  in 
Anaconda's  B.  &  M.  smelter  at  Great 
Falls,  and  this  number  will  continue  to 
be  increased  as  business  justifies,  until 
the  entire  works  are  running  full  blast. 
The  zinc  plant  is  reported  operating  at 
capacity  now,  turning  out  between 
9,000,000  and  10,000,000  lb.  of  zinc 
monthly,  this  output  having  been 
reached  within  the  last  few  days.  The 
copper  refinery  is  working  at  about  60 
per  cent,  and  is  turning  out  12,000,000 
lb.  of  copper  monthly,  as  against  a  ca- 
pacity of  18,000,000  lb.  The  rod  and 
wire  mill  is  running  at  50  per  cent  of 
capacity,  and  operations  here  will  be 
increased  steadily.  The  output  of  this 
plant  is  being  put  out  over  the  West. 
About  11,000,000  lb.  of  Great  Falls  cop- 
per wire  has  gone  to  Chile  and  Peru. 

The  Washoe  smelting  works  at  Ana- 
conda have  coal  stocks  ample  to  care 
for  the  needs  of  plant  for  more  than 
sixty  days,  and  the  works  at  Great 
Falls  have  a  three  months'  stock. 

The  Hesperus  Mining  Co.  has  been 
refinanced,  and  the  unwatering  of  its 
shaft  on  the  Hesperus  claim,  south  of 
the  Davis-Daly's  Colorado  mine,  has 
begun.  Active  development  work  will 
be  undertaken.  The  company  has 
opened  more  than  1,000  ft.  of  drifts. 


ID  \ll() 
<  our  d'  Mene  District 
Advance    in    Lead    Causes    Optimism 

Tamarack   ,\.   Custer  and  Gold    Hunter 

Maj    Resume     Stewart  To 
He  Worked 

Bi    \     i     Di 

Wallace     i  in  the 

price  o  1.70c.  to    1.90c.  ha 

had  a  most  stimulating  effect  upon  the 
mining   situation    in    the    I 
district.     Though   three   of   th< 

>  g  mines  ha  d  in  un- 

interru]  ion    throughout    the 

I  of  depression,  the  credit 

line  to  t  lie  fixi  Ivei  and  to  a 

commendable  disposition  on  the  part  of 
these  companies  to  give  consideration 
to  the  walfare  of  the  people  of  the 
community  in  which  they  operate. 
With  a  strong  market,  for  lead  and  with 
an  upward  movement  of  the  price  that 
promises  to  reach  5c.  soon,  and  possibly 
better,  at  least  two  other  mines  are  ex- 
pected to  be  on  the  active  list  again 
after  being  down  for  more  than  a  year. 
These  are  the  Tamarack  &  Custer  and 
the  Gold  Hunter.  Though  no  official 
information  has  been  given  out,  appar- 
ently reliable  reports  indicate  that  the 
first  will  be  in  operation  before  May  10. 
The  Gold  Hunter  will  probably  wait  for 
lead  to  reach  5c.  This  will  leave  the 
Hercules  and  Callahan  the  only  big 
producers  still  idle.  There  are  no  indi- 
cations of  a  resumption  at  the  Hercu- 
les, and  the  future  of  Callahan  is  even 
more  uncertain,  as  its  chief  product  is 
zinc. 

A  recent  announcement  by  the  presi- 
dent of  the  Stewart  Mining  Co.  states 
that  the  old  Stewart  mine  will  be  fur- 
ther developed.  Expectation  of  un- 
covering sufficient  ore  to  warrant  con- 
tinuous operation  is  expressed,  and  also 
hope  that  by  the  time  the  metal  mar- 
kets have  recovered  the  company  will 
be  shipping  ore.  The  Stewart  is  near 
Kellogg,  and  for  many  years  was  a 
steady  dividend  payer.  The  announce- 
ment also  stated  that  the  Nabob,  on 
Pine  Creek,  which  is  controlled  by  the 
Stewart,  would  also  be  active,  and  that 
negotiations  were  pending  for  the  con- 
solidation of  some  of  the  adjoining 
properties  and  handling  all  ore  by  the 
Nabob  mill. 

The  Western  Union  Mining  Co.,  oper- 
ating near  Wallace,  is  installing  a  five- 
drill  Ingersoll-Rand  compressor  to  be 
driven  by  electric  power,  preparatory 
to  carrying  out  an  extensive  plan  of 
development.  Since  striking  a  rich 
lead-silver  ore  shoot  in  November,  1920, 
steady  shipments  have  been  made  by 
leasers,  the  aggregate  value  of  ship- 
ments to  date  as  showTi  by  smelter  re- 
turns being  $90,000. 

The  Federal  Mining  &  Smelting  Co. 
has  purchased  from  X.  C.  Sheridan, 
mining  engineer  of  Wallace,  the  Mid- 
night claim,  which  is  practically  sur- 
rounded by  the  Morning  group  of 
claims,  owned  by  the  Federal.  Besides 
the  known  and  prospective  mineral 
value  of  the  Midnight,  the  purchase  re- 
moves a  possibility  of  apex  litigation. 
The  price  paid  was  $25,000  cash. 


COLOR  \D«) 

<  oal   Production    Bxeeda   Sales   Despite 

Strike— River  Smelting  ^   Refining 

Co.  to   Resume 

Denver  —The  end  "f  I  hi 

Snds     Colorado     operator       producing 
•al   than  can  be  sold  within   the 
ie  market   can 
soon  be  found,  production  must 

tailed. 

The      properties     of     the     An 
g  i  Refining  Co.,  and  I 
rado   Fuel  &   Iron   < 
non-union    mines    and    were    not    appre 

ciably  affected  by  the  walk-out  on  April 
1.  There  are  at  present  more  miners 
than  jobs,  and  operators  say  that  they 
are  in  a  position  to  supply  all  the  coal 
necessary  for  the  mid-mountain  terri- 
tory as  well  as  the  plains  region  ex- 
tending to  the  Missouri  River. 

The  lack  of  orders  is  due  chiefly  to 
the  fact  that  most  of  the  large  consum- 
!  in  a  large  supply  of  coal  in 
anticipation  of  the  strike,  and  the  warm 
weather  has  greatly  reduced  domestic 
consumption,  and  in  many  instances 
operators  are  faced  with  accumulating 
demurrage  charges  on  account  of  a  lac:. 
of  market  for  the  coal  in  cars. 

Officials  of  the  Colorado  Fuel  &  Iron 
Co.  announce  that  operations  at  the 
steel  mill  have  been  increased  30  per 
cent  during  the  week,  so  as  to  make 
profitable  use  of  the  surplus  coal  pro- 
duced by  the  company. 

Florence — The  River  Smelting  &  K. 
fining  Co.,  which  operates  a  zinc-oxide 
plant  near  this  city,  announces  that  it 
will  at  once  resume  operations,  furnish- 
ing employment  to  150  men.  The  plant 
has  been  closed  for  more  than  a  year, 
and  during  this  time  has  been  over- 
hauled and  remodeled.  It  will  treat 
about  100  tons  of  ore  daily,  obtained 
principally  from  Leadville.  The  prod- 
uct will-  be  a  zinc  oxide  and  a  matte 
carrying  silver. 

Cripple  Creek — Development  wi 
increasing  throughout  the  Cripple 
Creek  district  and  labor  is  be' 
more  plentiful.  Among  the  more  im- 
portant projects  under  way  is  the  lat- 
eral from  the  Vindicator  mine  to  the 
Roosevelt  tunnel,  which  is  nearin-4' 
completion.  The  United  Gold  Mines  Co. 
is  continuing  its  diamond  drilling  cam- 
paign from  its  lower  levels,  with  prom- 
ising results.  The  tonnage  shipped 
the  past  few  weeks  is  increasing. 

Ouray — The  Welch-Worland  Mines 
Syndicate,  operating  the  old  Wanakah, 
is  driving  a  raise  from  the  upper  or 
third  contact,  exploring  for  a  possible 
fourth  contact  above  the  large  stopes 
which  made  the  chief  production  of  the 
mine.  A  3  by  8-ft.  Marcy  roller  mill 
has  been  ordered  to  increase  the  mill 
capacity  and  allow  fine  grinding  for  flo- 
tation. 

Sam  Fellin  &  Co.  have  abandoned 
leasing  operations  on  the  Neodesha, 
after  more  than  two  years  of  steady 
work.  During  that  time  some  high- 
grade  ore  was  extracted. 


\Rl/tl\  \ 


General   Engineering  Co.  i"  Erecl   Mill 
u  Stargo  Mine 

Phoenix— The    Bownrd    Silvei 
which  ha?  property  in  the   Black  Can 
yon  district,  about  forty-five  miles 
of  Phoenix,  is  to  sink  to  500  ft.  and  to 
i-  u>n     and     concentration 
mill.    The-  vein  under  exploration 
to  samp  i  shipments  in  car- 

-  have  averaged  250  oz.     H    0 
Howard  is  in  charge. 
Jerome — Two      stringers      of 

have  been  struck  in  the  south- 
ft  from  the  I  it  ion  of 

entral.     The   shaft   now   is 
lepth  below  the  sta- 
tion.   1- 

•  ■    sinking,    and    the 
equipment  is  ned. 

The  lower  workings  of  the  Shea  have 
been  unwatered,  and  the  property  has 
had  close  inspection  by  Assistan 

mager  I.  B.  Joralemon  of  the 
Columet  &  Arizona  Mining  Co.  It  is 
believed  that  the  C.  &  A.  will  include 
the  Shea  in  its  local  scheme  of  develop- 
ment, which  already  embraces  the  Verde 
Central  and  Gadsden. 

(  lifton — General  Manager  J.  P. 
Hodgson  of  the  Phelps  Dodge  Corpora- 
tion's Morenci  branch  states  that  Ar- 
thur Crowfoot  and  four  other  members 
of  his  staff  have  been  working  for  two 
months  on  plans  for  remodeling  No. 
6  concentrator  so  as  to  handle  an  addi- 
tional 1,000  tons  of  ore  a  day.  These 
plans,  now  largely  in  the  pencil  stage, 
will  be  forwarded  the  New  York  offices 
soon.  Whether  authority  for  starting 
work  on  the  improvement  will  be  forth- 
coming soon  depends  entirely  on  the 
copper  situation.  A  force  of  expert 
masons,  sent  by  Kellog  &  Co..  of  New 
York,  has  started  on  repairs  of  the  big 
brick  stack  at  the  Arizona  smell 
low  Clifton.  The  first  of  the  cracks  ap- 
peared at  the  time  of  the  big  strike,  in 
1916,  and  is  assumed  to  have  come  from 
too  rapid  cooling. 

The  General  Engineering  Co.,  of  Sail 
Lake  City,  has  been  awarded  a  contract 
for  erection  of  a  100-ton  silver-gold  mill 
on  the  Stargo  mine,  near  Morenci.  The 
property  is  managed  by  Michael  Han- 
non,  for  years  a  prominent  miner  at 
Bisbee. 

Miami — The  International  smelter 
has  its  three  reverberatories  working 
-  eadily,  mainly  on  concentrates,  and  is 
1  to  be  making  a  larger  produc- 
monthly  than  any  other  copper- 
reduction  works  in  America  at  present. 
It  is  more  than  equaling  its  maximum 
product  of  the  past.  There  remain  in 
the  bins  much  of  the  concentrate  sup- 
ply of  the  Miami  company,  and  a  large 
concentrate  tonnage  is  coming  from  the 
Inspiration  mill,  in  which  fourteen  of 
the  twenty  sections  are  being  operated. 
Old  Dominion  and  Iron  Cap  are  sending 
concentrates  from  Globe,  and  ore  is  be- 
ing received  from  the  Superior  &  Bos- 
..spiration  has  avoided  litigation 
and  ha=  secured  a  clear  right  of  way  up 
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Webster  Gulch  a  mile  to  the  new  Por- 
phyry shaft. 

Bisbee— Calumet  &  Arizona,  which 
has  been  shipping  about  300  tons  of  ore 
a  day  to  its  Douglas  smelter,  is  in- 
creasing the  tonnage  as  the  smelter 
ore  pits  are  being  cleared  out.  Soon 
it  will  be  sending  1,300  tons  a  day. 
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rOPLIN-MIAMI  DISTRICT 

Missouri-Kansas-Oklahoma 

Number   of    Mines   Increasing,   but    Ore 

Output    Is    at    Standstill    —    Eagle 

Picher  Starting  Three  Mines 

By  P.  R.  Coldren 

Joplin — One  of  the  significant  fea- 
tures in  this  district  just  now  is  that 
the  number  of  operating  mines  is  in- 
creasing steadily,  yet  the  district's  zinc 
and  lead  ore  pi-oduction  is  apparently  at 
a  standstill. 

Since  March  1.  at  least  ten  concen- 
trator.- have  started  operation,  some  of 
which  had  been  idle  for  more  than  a 
year,  yet  the  weekly  production  of  the 
district  in  zinc  concentrates  remains 
around  7,200  tons,  and  is  even  being 
ed  as  lower  than  this  figure. 
At  one  time  about  two  years  ago 
the  weekly  production,  which  is  not  to 
be  confused  with  shipments,  was  re- 
ported as  high  as  17,000  tons.  This 
was  the  peak,  and  it  compared  with  an 
average  of  about  5,000  tons  previous  to 
the  war.  That  production  should  now 
be  only  about  7,200  tons  per  week  with 
more  than  eighty  mines  operating  is 
considered  locally  as  explainable  only 
in  one  way — namely,  that  the  poor 
prices  of  the  past  months  have  made 
it  so  necessary  for  operators  to  mine 
the  cream  of  their  ore  that  this  cream 
has  been  virtually  exhausted.  They 
believe  that  it  would  be  altogether  im- 
possible at  present  to  run  production 
up  above  10,000  tons;  that  it  would 
probably  be  extremely  difficult  to  make 
it  exceed  8,000  tons  weekly. 

In  the  last  three  months  only  three 
new  mines  of  any  consequence  have  been 
developed  in  this  field,  and  beyond 
doubt  many  more  than  this  number  have 
been   badly   depleted. 

For  the  first  time  in  many  months 
there  are  rumors  of  a  shortage  of 
miners  in  the  district  during  the  last 
week.  Even  if  production  has  not 
materially  increased,  the  greater  activ- 
ity of  mines  indicates  that  more  men 
are  employed.  The  Bank  of  Picher 
cashed  checks  for  miners  to  the  extent 
of  $65,000  on  April  1,  which  is  more 
than  for  anv  other  Saturday  since  early 
in  1920. 

The  Eagle-Picher  Lead  Co.  will  place 
three  mines  in  operation  in  the  near 
future  that  have  been  idle  for  more 
than  a  year.  This  will  give  this  com- 
pany four  going  mines  out  of  the  eight 
which  it  owns.  The  St.  Joe  and  Van- 
tage properties  will  also  resume 
operations  as  soon  as  they  succeed  in 
obtaining  leases.  Only  one  or  two 
companies  have  as  yet  received  new 
leases  from  the  government  on  Indian 
lands  in   Ottawa  County. 


NEW  MEXICO 

Operations   Resumed   by   the  Chino 
Copper  Co. 

Santa  Rita— The  Chino  Copper  Co. 
resumed  operations  April  1  upon  re- 
ceipt of  telegraphic  instructions  by 
General  Manager  John  M.  Sully  from 
Charles  Hayden,  New  York,  chairman 
of  the  board  of  directors.  About  ten 
days  will  be  required  for  clean-up  work 
preparatory  to  beginning  actual  mining 
operations.  These  will  start  April  10, 
when  a  unit  of  the  mill  at  Hurley  will 
resume.  More  than  enough  labor  is 
available  at  present  for  all  require- 
ments. About  500  men  will  be  put  to 
work  at  Hurley  and  Santa  Rita.  This 
force  will  be  increased  gradually  until 
the  output  has  reached  a  50  per  cent 
capacity.  Preference  will  be  given  to 
old  employees  in  recruiting  the  working 
forces. 

The  Lordsburg  district  was  the  only 
one  to  ship  copper  ores  in  March.  Dur 
ing  January  and  February  no  copper 
ores  were  shipped.  They  began  to  move 
about  the  middle  of  March,  and  a  total 
of  2,667  tons  was  shipped.  Most  of  this 
was  from  the  Eighty-five  mine  to  the  C. 
&  A.  smelter  at  Douglas,  Ariz. 

The  El  Paso  &  Southwestern  rail- 
road, which  is  controlled  by  the  Phelps 
Dodge  Corporation  and  which  recently 
took  over  the  Arizona  &  New  Mexico 
R.  R.,  running  from  Clifton,  Ariz.,  to 
Hachita,  N.  M.,  has  put  into  effect  new 
rates  on  crude  ores  from  the  Lordsburg 
district  of  New  Mexico  to  the  smelters 
at  El  Paso,  Texas  and  Douglas,  Ariz. 
The  new  rates  became  effective  March 
30,  1922. 

MINNESOTA 

Iron-Ore   Prices  To  Be  Fixed   Soon,   It 
Is  Anticipated 

Duluth — Iron-ore  prices  for  the  1922 
season  have  not  as  yet  been  set,  but  in- 
dications point  to  an  announcement  in 
the  near  future.  Many  of  the  blast 
furnaces  are  pressing  the  iron-ore  oper- 
ators for  quotations  for  this  coming 
season,  but  it  has  been  the  desire  of 
producers  to  await  the  decision  of  the 
Interstate  Commerce  Commission  rela- 
tive to  the  adjustment  of  freight  rates 
from  mines  to  the  dock.  It  is  antici- 
pated that  this  decision  will  be  rendered 
by  the  middle  of  April,  and  that  soon 
thereafter  the  producers  will  be  in  a 
position  to  quote  prices  on  iron  ore, 
which  should  not  be  later  than  May  1. 
It  is  also  anticipated  that  the  Lake 
freight  rate  this  coming  season  will  also 
be  quoted  at  a  lower  figure. 

MICHIGAN 

Gogebic  Range 

Ironton  and  Colby  Mines  Preparing  to 
Reopen  Soon 

Ironwood — The  Ironton  mine,  at  Bes- 
semer, is  preparing  to  reopen  soon  with 
a  large  force  of  men.  The  Colby  mine 
likewise  will  probably  be  reopened. 
Both  mines  are  operated  by  the  McKin- 
ney  Steel  Co.  and  were  recently  visited 
by   Mr.   McNeil,   the   district   manager. 
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Daily  Prices  of  Metals 

Copper.  N.  Y.. 

Tin 

Lead 

Zinc 

Apr. 

Electrolytic 

99  Per  Cent 

Straits 

N.  Y. 

St.  L. 

St.  L. 

6 

&12.50 

28.625 

29.375 

4.90 

4.70 

4.825@4.90 

7 

■  12  625 

29.25 

30.00 

4  90@5.00 

4.70@4.80 

1  ••'(,.•  L90 

8 

12.625 

29.50 

30.375 

5.00 

4.80@4.85 

4.90 

10 

12.625 

30  125 

5.00@5.10 

11 

12  625 

29.75 

5  00@5.10    4.S()@4.90 

4.90 

12 

12.625 

29.50 

5  00@5.15    4.85@4.90 

4.90 

•These  prices  correspond   to  the  following    quol  April 

€th,    12.65  g    1 2.75c. ;    7th,    L2.75  <g   L2.875C. ;    Bth   to   12th,    ii 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  Judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York  cash,  except  where  St.  Louis 
is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered,"  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  Is  quoted  on  the 
basis  of  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin.  Quotations  for  lead 
reflect  prices  obtained  for  common  lead,  and  do  not  include  grades  on  which  a  premium 
Is  asked. 


London 


Copper 

Tin 

Lead 

Apr. 

Standard 

Electro- 

lytio 

Spot 

3M 

Spot 

3M 

Spot 

3M 

Spot 

3M 

6 
7 
8 
10 
11 
12 

58f 
58J 

59f 
59 

58| 

59| 

59| 

60! 
59f 

59i 

63| 
64| 

64! 
64| 
64! 

144! 
147 

i52J 
150! 
148! 

145! 
148! 

1535, 
151! 
149! 

21! 

22 

22f 

22f 

211 
21J 

2ij 

22! 
22! 

26 
26! 

26f 
26! 
26! 

26 
26! 

26f 
26! 
26! 

The  above  table  gives  the  closing  quotations  on   the  London  Metal  Exchange, 
prices  in  pounds  sterling  per  ton  of  2.240  lb. 


Silver  and  Sterling  Exchange 


Sterling 
Exchange 
"Checks" 

Silver 

Apr. 

Sterling 
Exohange 
"Checks" 

Silver 

Apr. 

New  York 

Domestic 

Origin 

New  York 
Foreign 
Origin 

London 

New  York 

Domestic 

Origin 

New  York 

Foreign 
Origin 

London 

6 

7 

S 

438 
458| 
439! 

99| 
99! 
99f 

65! 
65! 
65! 

33f 
33| 
33! 

10 

11 

12 

441! 
440J 

441 

99!            65! 
99!            65| 
99!            65! 

33! 
33! 
33! 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  in  cents  per 
troy  ounce  of  bar  silver,  999  fine.  London  quotations  are  in  pence  per  troy  ounce  of 
sterling  silver,  925  fine.  Sterling  quotations  represent  the  demand  market  in  the  forenoon. 
Cable*  command  three-eighths  of  a  cent  premium. 


Metal  Markets 

New  York,  April  12,  1922 

A  much  more  optimistic  feeling  is 
noticed  among  the  metal  producers  and 
selling  agencies.  Demand  for  almost 
all  of  the  metals  has  improved  recent- 
ly, and  there  is  less  of  a  tendency  for 
weakly  held  stocks  to  appear  on  the 
market.  Manufacturing  interests  gen- 
erally are  finding  business  better,  and 
these  improved  conditions  are  being  re- 
flected in  the  raw-material  markets. 
The  advance  in  the  stock  market  seems 
definitely  established,  and  this  has  also 
made  for  optimism,  though,  of  course, 
it  is  only  a  reflection  of  better  business 
prospects.     The   coal   strike  is  not  yet 


taken  seriously,  though  it  seems  to  be 
slowly  spreading  to  non-union  ranks. 
Copper 
The  copper  market  took  a  rather  vio- 
lent turn  for  the  better  last  Thursday; 
in  fact,  it  seems  that  the  cheap  sup- 
plies had  been  pretty  well  absorbed  by 
Wednesday  morning.  Producers  began 
taking  orders  at  the  advanced  prices 
the  next  day,  and  soon  all  of  the  avail- 
able metal  for  sale  at  12.75c.  delivered 
had  been  taken  up,  the  larger  producers 
meanwhile  generally  advancing  from 
12.75  to  121  and  13c.  During  the  last 
three  days  two  or  three  producers  have 
been  willing  to  book  desirable  business 
at  12lc.  delivered,  but  there  is  a  marked 
tendency  io  eome  to  the  13c.  price;  in 


e  higher 
On  the  other  hand,  one  producer 
offered  a  large  block  of  copper  today 
at  12.75c.  June  to  August  deliveries 
have  been  in  the  greatest  demand,  not 
a  great  deal  of  prompt  copper  having 
been  marketed  Sales  have  not  been 
large,  though  a  fair  domestic  business 
has  been  done. 

Export  demand  has  been  moderate  at 
advanced  prices,  The  general  quotation 
by  the  Copper  Export  Association  for 
European  delivery  is  now  reported  to 
be  13ic,  although  outside  interests 
report  difficulty  in  getting  so  high  a 
price.  The  import  duty  on  copper  to 
Japan  was  raised  from  0.4c.  to  2.5c.  on 
March  29,  so  that  exports  to  that  coun- 
try  have    temporarily   ceased. 

Lead 

On  Friday,  April  7,  the  official  con- 
tract price  of  the  American  Smelting 
&  Refining  Co.  was  raised  from  4.90  to 
5c,  New  York. 

The  lead  market  has  been  decidedly 
unsettled  during  the  last  week,  with  a 
big  demand,  which  most  producers  have 
been  unwilling  to  meet.  The  recent  ad- 
vance seems  to  have  scared  consumers 
into  a  desire  to  provide  for  future  re- 
quirements, and  as  producers  are  not 
in  the  habit  of  selling  for  more  than 
thirty  to*  forty-five  days  in  advance, 
these  consumers  have  been  anxious  to 
buy  prompt  lead  and  hold  it  for  future 
use.  Some  has  no  doubt  been  so  sold 
against  producers'  wishes  and  has  cre- 
ated an  embarrassing  shortage  of  April 
metal.  It  is  felt  that  an  undue  advance 
in  prices  at  this  time  would  be  bad 
for  the  trade,  especially  if  much 
forward  metal  were  sold,  for  it  would 
likely  be  followed  by  a  reaction  later. 
However,  there  is  no  denying  the  ex- 
istence of  an  improved  demand  for 
lead  products,  and  if  the  price  advance 
can  be  held  within  bounds,  lead  pro- 
ducers seem  destined  for  an  excellent 
spring  and  summer  business. 

Sales  have  been  large  during  the  last 
week,  and  practically  all  of  those  made 
by  producers  have  been  within  the 
range  of  prices  shown  in  the  table  on 
this  page.  However,  there  have  been 
some  quotations  on  a  higher  basis  by 
unwilling  sellers  and  by  those  who  have 
been  guided  by  what  they  believe  the 
market  might  be  rather  than  by  facts. 
Quotations  as  high  as  5c,  St.  Louis  for 
common  lead,  have  been  made;  in  fact, 
desilverized  has  actually  been  sold  at 
this  price,  a  slight  premium  still  being 
obtainable  for  that  grade.  In  Xew 
York,  old  customers  are  able  to  obtain 
lead  at  5c  for  prompt  shipment  from 
the  West,  but  buyers  of  odd  lots  from 
various  producers  are  having  great  diffi- 
culty finding  any  metal  for  less  than 
5  15   to  5.25c. 
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.  alvanisers    has    been 
■•c.  and  the  price  has  stiffened 
understood   that    - 
-    1  by  the  American  Zinc 
-  iturday  are  highly  favor- 
shipments  daring  March 
tonnage  on  hand.     This  lias 
:  producers  and  helped  to  es- 
tablish the   stronger  prices.     The  only 
is   :hat    the  coal   strike   may. 
it  down  steel  activities  in  the 
vania.    Ohio    and     Indiana    dis 
!  I(  mand  in  the  last  few  days  has 
for   forward    zinc.    .May 

series    being  particularly 

alar.      Premiums    of   from    21    to    5 

c    month   are   being   asked    on 

business.         Export    business    has 

been  placed  with  Japan. 

High-grade  zinc  has  been  in  good  de- 
mand at  unchanged  prices — viz.,  6c.  de- 
a  nere  the  delivery  charge  does 
not    exceed    30c.    per    hundred    pounds. 
ome    interests    seem    dis- 
i    to   cut    this   price,    but    it    is    re- 
hold     for     most     business, 
nevertheless.     The   spiegeleisen   market 
has  been  active  at  unchanged  prices. 
Tin 
The  price  of  tin  advanced  on  Friday 
after  an  active  demand.    At  the  higher 
levels  prevailing  since  that  day,  demand 
has    fallen    off    perceptibly,    and     there 
ms  to  be  a  gradual  softening  of  the 
market.     It  is  reported  that  the  advance 
in  London  was  due  partly  to  a  desire  to 
leeze  the  shorts.     Large  arrivals   re- 
cently   have    not     had     a     particularly 
bullish  effect.     American  electrolytii 

what  freer  supply  than  for  a 
Id  on   the  same  basis  as 
the  best  grades  of  Straits. 

Tin  for  forward  delivery  is  also  quiet 
at   practically   the   same   prices   as    are 
asked  for  spot.     In  some  instance 
premium  has  been  charged  for  July  de- 
liveries. 

Arrivals  of  tin  in  long  tons:   April  4, 
China.  150;  Straits,  5;  5th,  Strait.-.   15; 
7th,    Straits.    600:    10th.    Liverpool 
London,  50;  Straits.  75. 

Gold 

G   Id   in  London:  April  6th.  05s.;  7th, 
:»d.;   10th,  93s.  9d.;   11th.   93s.   5d.; 
12th.  93s.  5d. 

Silver 

T**e   market  has  been  quiet  recently, 

with  a  somewhat  weak  tendency.     This 

lue  undoubtedly   to   the   approaching 

r    holidays,    with    the    consequent 

of  business  in  London  and  the  Far 

Fundamental   conditions    remain 

anged.  with  the   market  dependent 

China. 

Mexican  Dollars— April  6th,  501;  7th, 

••       0J;  10th,  50J;  11th.  501,  12th, 

Foreign  Exchange 
Political    developments    in    their    rela- 
te   the    Genoa    Economic    Confer - 
-'i     the      foreign 
exchane-f  market  during  the   last   week, 
gi  ■      ally  been  firm.     On 
-day.   April   11,   francs   were  9. 

ark  525c.;   and  Cana- 

an dollars,  97.6j 


Other  Metals 

yuotatlons  cover  large  wholesale  lots  unless 
otherwise   specified. 

Aluminum — 20c.    per    lb.    for   99    per 
cent    grade;    19c.   for  98(3)99   per  cent; 
■   94@98  per  cent.     Outside  mar- 
ket nominal  at  17@18c.  for  98@99  per 
cent   virgin  grades. 

Antimony  —  Chinese     and    Japanese 
brands.  4.50@5c.  for  the  week.     Market 
has  improved  steadily,  and  it  is  difficult 
n  metal  under  5c.  today. 

W.C.C  brand,  51@51c.  Cookson's 
ide.  spot,  9c.  Chinese  needle  an- 
timony,  lump,  nominal  at  4c.  per  lb. 
Standard  powdered  needle  antimony 
(200  mesh  I  nominal  at  51c.  per  lb. 
White  antimony  oxide,  Chinese,  guaran- 
1  per  cent  SbiOs,  wholesale  lots, 
6J@7c. 

Arsenic — Somewhat  weaker  at  6.5@ 
7c.     Some  dealers  asking  up  to  7.5c. 

Bismuth— $2@$2.10   per   lb. 

Cadmium— $1@$1.10  per  lb.,  in  1,000- 
lb.  lots.  Smaller  quantities,  $1.10@ 
$1.25  per  lb. 

Iridium — Nominal,  $160@$170  per  oz. 

Nickel — Standard  market,  ingot  and 
shot,  41c;  electrolytic,  44c.  Small  ton- 
nages, spot,  nominal  at  32c. 

Palladium — Nominal,  $55@$60  per  oz. 

Platinum— $85@$90  per  oz. 

Quicksilver— $50  per  75-lb.  flask.  San 
Francisco  wires  $50.    Firm. 

The  prices  of  Cobalt,  Molybdenum, 
Monel  Metal,  Osmium,  Rhodium,  Sele- 
nium, Thallium  and  Tungsten  are  un- 
changed from  the  prices  in  the  issue 
of  April  8. 

Metallic  Ores 

The  prices  of  Bauxite,  Chrome,  Man- 
ganese, Tungsten,  Molybdenum,  Tan- 
talum. Uranium,  Vanadium,  Titanium, 
and  Iron  Ore,  Zircon  and  Zirkite  are 
unchanged  from  the  prices  in  the  issue 
of  April  s. 

Zinc  and  Lead  Ore  Markets 
Joplin,  Mo.,  April  8 — Zinc  blende,  per 
ton,  high,  $31.10;  basis  60  per  cent 
zinc,  premium,  $29;  Prime  Western 
$29.50@$28;  fines  and  slimes,  $27@$25; 
average  settling  price,  all  grades  of 
blende,  $26.85. 

Lead,  high,  $65.95;  basis  80  per  cent 
lead,  $68@$70;  average  settling  price, 
all  grades  of  lead,  $63.92  per  ton. 

ints     for     the     week:     Blende, 
9,493;  lead,  2,083  tons.     Value,  all  ores 
ek,  $387,410. 
Blende  with  iron  content  received  the 
highest  basis  offering  for  the  week.   Ore 
production    has    been    purchased    ahead 
of    production  for  the  past  two  weeks. 
Lead  demand  became  acute  late  today, 
•with  ore  selling  up  to  $70  basis,  in  com- 
petition   to   secure   a   few   ore   reserves 
dated  recently. 
Platteville,     Wis.,     April     8— Blende, 
lei  cent  zinc,  $29.     Lead,  basis 
a t  lead,  $66  per  ton.   Shipments 
week:  Blende,  702;  lead  39  tons. 
Shipments    I    r  the  year:  Blende,  4,024; 
lead,    680    tons.     Shipped    during     the 
week    to     separating    plants,    345    tons 
blende. 


Non-Metallic  Minerals 
Prices  are  unchanged  from  those  in 
the  issue  of  April  8,  on  Asbestos, 
Barytes,  Borax,  Chalk,  China  Clay, 
Emery,  Feldspar.  Fluorspar,  Fuller's 
Earth,  Graphite,  Gypsum,  Limestone, 
Magnesite,  Mica,  Monazite,  Phosphate, 
Pumice,  Pyrites,   Silica,    Sulphur,    Talc. 

Mineral  Products 
The   prices    of   Copper   Sulphate,    So- 
dium   Nitrate,    Potassium   Sulphate  and 
Sodium    Sulphate    are    unchanged   from 
the  issue  of  April  8. 

Ferro-AIloys 
I'erromanganese  —  Domestic     prices 
have    advanced    $5    to    $67@$69,    f.o.b. 
furnace. 

The  prices  of  Ferrotitanium,  Ferro- 
cerium,  Ferrochrome,  Ferromolybdenum, 
Ferrosilicon,  Ferrotungsten,  Ferro- 
vanadium  and  Ferro-uranium  are  un- 
changed from  the  issue  of  April  8. 

Metal  Products 
The   prices    of   Copper    Sheets,    Lead 
Sheets,  Nickel  Silver,  Zinc  Sheets,  and 
Yellow  Metal   are   unchanged  from   the 
issue  of  April  8. 

Refractories 
The  prices  of  Bauxite  Brick,  Chrome 
Brick,  Chrome  Cement,  Firebrick,  Mag- 
nesite Brick,  and   Silica   Brick  are  un- 
changed from  the  issue  of  April  8. 

The  Iron  Trade 
Pittsburgh,  April  11,  1922 

The  coal  strike,  chiefly  by  reason  of 
its  extension  into  the  Connellsville 
region,  non-union  during  its  entire 
existence,  has  brought  about  an  almost 
complete  suspension  of  trading  in  pig 
iron  and  steel.  The  steel  mills  are 
well  stocked  with  coal  and  operations 
would  not  be  impaired,  at  least  for  a 
while,  on  account  of  coal  shortage,  but 
the  sharp  decrease  in  Connellsville  coke 
supply  is  a  factor  that  was  largely  un- 
expected. 

The  looked  for  $3  a  ton  advance  in 
sheets  is  now  effective,  with  black  at 
3.15c,  galvanized  at  4.15c,  blue  annealed 
at  2.40c,  and  automobile  sheets  at  4.50c. 
Wire  nails  are  up  10c.  a  keg  to  $2.50, 
a  corresponding  advance  being  made  in 
staples  and  barb  wire,  but  none  in  plain 
wire  or  fencing.  Bars,  shapes  and 
plates  are  generally  quotable  at  1.50c 

Pig  Iron — Sellers  are  hard  to  find, 
and  the  market  is  up  at  least  $1  on 
foundry  and  basic  and  50c  on  bessemer, 
producers  hoping  that  prices  will  ad- 
vance to  what  they  consider  their  cost, 
against  the  time  when  they  will  feel 
free  to  sell.  We  quote  the  market  as 
not  under  $20  for  bessemer  and  foundry 
p.r.d  $19  for  basic,  f.o.b.  Valley  furnaces. 

Steel  Corporation — The  Steel  Corpo- 
ration's unfilled  obligations  increased  by 
353,079  tons  during  March,  which,  with 
heavier  shipments,  indicates  bookings 
at  close  to  capacity,  the  largest  book- 
ings since   May,  1920. 


Connellsville — 
ry,  $4.25@$4.75. 


Coke 

Furnace,  $3.50;  found- 
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Conditions  in  the  World's  Zinc  Industry  Improving 


SINCE   mj    last   review,  quotations  of  the  Londoi 
nge  have  varied  between  £27  and  £24 
a1  time  of  writing  the  London  marke  £26  7b. 

6d.  foi  spot  and  £26  10s.  for  three  months.  For  reasons  set 
out  m  lain-  paragraphs  1  consider  slab  zinc  to  be  cheap  at 
anything  below  £26  for  the  next  few  months. 

r,  \tt,'i    negotiations  between  the  Board 

of  Trade  and  the  representatives  of  the  British  smeltei 
fi  unci   agreed  to  make  40,000  tons  of  Australian  zinc  con- 
centrates available  to  the  British  work 

per  ton  C.i.f.  As  the  grade  of  the  Broken  Hill  material  is 
/.n,  6  per  cent  Pli,  and  10  oz.  Ag,  the  price  men- 
tioned is  equivalent  to  a  government  subsidy  to  the  British 
zinc  industry  and  is  more  than  20s.  per  ton  below 
market  value  of  other  zinc  ores  in  Europe.  As  the  ocean 
freight  for  cargoes  has  ranged  between  45s.  and  51s.  3d. 
on,  it  follows  that  the  Board  of  Trade  has  incurred  a 
heavy  loss  in  agreeing  to  supply  the  40,000  tons  at  the 
mentioned.  Part  of  this  lot  has  already  been  delivered  and 
the  remainder  is  on  the  water. 

Subsequent  negotiations  between  the  British  smelters  and 
the  government  have  been  for  the  supply  over  a  term  of 
eight  years.  The  terms  upon  which  the  Board  of  Trade  are 
prepared  to  sign  these  long-term  contracts  with  British 
works  are  highly  attractive  when  compared  with  the  gov- 
ernment contract  price  with  the  Australian  producers  and 
also  in  comparison  with  the  pre-war  selling  price  of  the 
Broken  Hill  material.  The  Board  of  Trade,  however,  is  only- 
prepared  to  deal  on  an  f.o.b.  Port  Pirie,  (Australia)  basis, 
and  as  existing  ocean  freights  are  double  the  pre-war 
rates,  the  price  concession  is  at  least  counterbalanced  from 
the  smelters'  viewpoint.  The  first  of  such  long-term  con- 
tracts has  already  been  signed,  and  notwithstanding  the 
high  freight.  Broken  Hill  material  imported  under  this  con- 
tract is  easily  the  cheapest  source  of  zinc  ore  supply. 

Several  of  the  British  smelters  are  running  at  part  ca- 
pacity, but  for  the  time  being  the  aggregate  output  hardly 
exceeds  2,000  tons  per  month.  This  will  expand,  however, 
and  I  fully  expect  to  see  the  large  plant  at  Avonmouth 
brought  into  operation  before  the  end  of  the  current  year. 
Having  regard  to  the  good  lead  and  silver  contents  of 
Broken  Hill  concentrates,  it  is  essential  for  the  British 
works  to  install  a  tabling  plant  to  wash  their  retort  residue, 
as  the  resultant  washed  residue-concentrate  is  easily  salable 
on  satisfactory  terms.  In  my  opinion  the  revenue  accruing 
from  the  sale  of  this  byproduct  will  represent  the  difference 
between  profit  and  loss  to  several  of  the  British  smelters 
with  low  zinc  markets. 

Belgium. — The  Belgian  production  is  on  a  slightly  higher 
plane  than  the  average  of  1921,  as  it  is  now  in  the  neigh- 
borhood of  9,000  tons  per  month.  Not  more  than  2,000  tons 
of  this  will  find  its  way  to  the  British  market,  and  the  rest 
will  go  to  meet  local  demand,  which  is  mainly  for  the  rolling 
mills.  The  stock  of  sheet  zinc  in  Belgium,  which  at  one 
time  during  the  last  two  years  was  of  such  huge  dimensions, 
is  now  within  ordinary  limits  and  is  no  longer  disturbing  to 
the  zinc  situation. 

The  Belgium  zinc  smelters  are  not  waxing  rich  and  have 
been  content  to  pay  their  way  and  make  what  little  profit 
is  possible  on  rolling.  Their  average  cost  of  producing  zinc 
is  about  £26  per  ton,  as  compared  with  £19  10s.  in  pre-war 
days.  Today's  higher  cost  is  due  to  the  smelters  being  oper- 
ated at  only  half  capacity  and  to  high  wages  and  raw 
materials.  Owing  to  the  vagaries  of  the  international  ex- 
changes, it  is  only  practicable  to  make  comparisons  in  terms 
of  English  sterling.  Thus,  today  Belgian  wages  are  20  fr. 
as  comoared  with  lis.  in  Britain  and  75  marks  (actually 
Is.  at  today's  exchange,  1,500  M  =  £l)  in  Germany.  Against 
this,  however,  must  be  set  the  greatly  increased  efficiency 
of  Belgian  workers  compared  with  the  labor  employed  at 
British   works   and   at   the   German   and   Silesian   smelters. 

•A  report  by  A.  J.  Jr.  Sharpe,  honorary  member,  to  the  Amer- 
ican Zinc   Institute. 
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ores.     Coal  in  Belgium  is  about   78  fr.,  or  four 
times  the  pre-war  price  of  18  fr.,  hut  ha 

franc  '  lie  pi  is  equal  to    . 
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dasize  their  inability  of  competing  with  German  smelt- 
i;h   German  coal  costing  only   TOO  marks   (say    LO 
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an  entirely  wrong  perspective,  for  though  it  is  true  that  the 
official  price  of  German  coal  is  only  10s.  a  ton,  if  reckoned 
at  today's  exchange,  the  fact  remains  that  there  is  a 
shortage  of  industrial  coal  for  German  industries.  More- 
over, the  German  and  Silesian  smelters  find  it  uneconomical 
to  import  zinc  ores,  and  the  low-grade  local  material  on 
which  they  have  to  rely  makes  for  costly  treatment  and 
poor  metallurgical  recoveries.  The  factor  which  governs 
the  whole  situation,  however,  from  a  comparison  point  of 
\  lew,  is  the  over-all  cost  of  producing  a  ton  of  zinc,  and  this 
is  today  £22  in  Germany  as  compared  with  £2G  in  Belgium. 
France,  and   Britain. 

The  disability  of  the  Belgian  zinc  industry  as  I  see  it  is 
its  future  restricted  outlet  for  its  metal.  It  must  be  remem- 
bered that  before  the  war  England  took  150,000  tons,  oi 
l~i  per  cent  of  the  Belgian  production  of  200,000  tons.  To- 
day the  British  consumption  of  zinc  is  only  45  per  cent  of 
1913,  and  when  normality  is  restored  the  English  market- 
will  be  almost  entirely  met  by  the  40,000  tons  of  elei 
lytic  zinc  acquired  by  the  British  government  from  Aus- 
tralia plus  the  production  of  the  zinc  smelters  in  Britain. 
Taking  a  long  view  of  this  position.  I  foresee  such  market- 
ing difficulties  for  the  Belgian  producers  as  to  throw  them 
into  the  arms  of  a  revived  German  Zinc  Convention. 

France. — The  French  smelters  are  operating  at  a  capac- 
ity merely  sufficient  to  meet  domestic  requirements,  and 
the  output  does  not  exceed  30,000  tons  per  annum.  These 
smelters  in  northern  France  are  experiencing  the  same  dis- 
abilities as  the  Belgian  works,  except  that  France,  being  a 
tariff  and  consuming  country,  can  always  adjust  its  duty 
to  protect  its  own  industries.  Obviously,  when  Belgium  at 
seme  future  date  is  fighting  for  a  marketing  oul 
slab  zinc,  the  French  smelters  will  be  happier  placed  and, 
if  pressed,  will  be  granted  readjustment  of  duty  on  im- 
ported metal,  notwithstanding  that  to  a  I  the 
interests  which  control  the  French  works  are  also  directly 
interested  in  Belgian  zinc  smelters. 

Germany. — The  German  situation  is  unchanged,  and  the 
production  of  zinc  at  the  German  works  and  at  the  smelters 
in  Silesia  now  within  Polish  territory  is  not  more  than  the 
present  consuming  capacity  of  the  country.  The  outlook  at 
the  Silesian  works  is  still  unsatisfactory,  and  production  at 
that  centre  is  on  a  small  scale  compared  with  the  rated 
capacity. 

Scandinatna, — The  output  of  zinc  in  Norway  and  Sweden 
is  today  little  more  than  the  requirements  of  Scandinavian 
consumers.  The  electrothermic  pr  ess  ha?  been  developed 
to  such  a  state  of  perfection  that  I  place  it  next  to  the 
electrolytic  process  in  economy  of  production,  compared 
with  the  ordinary  distillation  methods  which  have  to  be 
employed  where  cheap  hydro-electric  power  is  unobtainable. 
tralia. — The  small  distillation  works  at  Port  Pirie  re- 
main closed  and  are  unlikely  ever  again  to  produce,  con- 
sidering the  ability  of  the  same  interests  to  turn  out  high-  , 
grade  zinc  so  much  cheaper  at  the  Risdon  Electrolytic- 
Works.     The  first  half  of  the  electrolytic  plant  in  Tasmania 
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,  nj   purity 
nhen  the  full  plant   is  operating  in  six  months' 

'.!,!>•  output  will  be  120  tons.     As  indicated  in  a 

n    y,  ]  ison  to  doubt  the  ability  ol    hi 

■  i  its  cheap  hydro-electric  power  and  other 

produce  zinc  for  £21   per  ton  when 

t'ull  capacity,  and  the  company  is  in  an  advan- 

sition,  inasmuch  as  it   lias  sold   its  entire  output 

.    mi    tons   per   annum    to    the    British    government 

until  .1  sal  premium  over  the  London 

market    price   of   g.0.b.    zinc.      Moreover,    it    is    protected    by 

a  minimum  price  for  its  zinc  in  the  government 

d  would  be  capable  of  making  satisfactory  profits 

rinc  market   necessitated  every  other  zinc  smelter  in 

j   down. 

It  is  curious,  but  nevertheless  a  fact,  that 
the  unsold  stock  of  zinc  in  the  United  States  is  the  primary 
■  for  the  London  price  of  zinc  being  I'l  or  £2  lower  than 
it  otherwise  would  be.  When  the  American  dollar  began 
predate  and  certain  zinc  interests  looked  to  Europe 
as  an  outlet  for  part  of  their  stocks  the  London  metal  peo- 
ple were  confronted  by  American  selling  on  an  unwilling 
market.  This  has  been  the  bogey  of  all  optimistic  dealers, 
who  are  afraid  to  back  zinc  for  a  rise  if  the  improved  ster- 
ling exchange  in  New  York  should  tempt  further  selling 
by  American  holders.  Similarly,  the  bears  are  unable  to 
operate  with  any  degree  of  safety  with  the  market  price 
..ng  below  cost  of  production  for  fear  of  being  caught 
short,  and  it  is  consequently  the  stock  of  United  States  zinc 
which  is  responsible  for  the  absence  of  professional  dealing 
in  the  metal  on  the  London  Metal  Exchange.  Though  the 
American  stocks  are  steadily  diminishing,  the  monthly 
diminution  is  much  smaller  than  the  rate  at  which  European 
stocks  are  disappearing,  and  as  will  be  seen  from  a  later 
paragraph  I  estimate  the  United  States'  unsold  accumula- 
tion of  zinc  to  amount  to  nearly  60  per  cent  of  existing  world 
stocks. 

World  Stocks  of  Zinc.—  .My  estimate  of  virgin  zinc  stocks 
on  March  31,  1922,  is  97,000  tons,  made  up  as  follows: 

Metric  Tons 

ITnttc        -  57.f>ini 

'lermany   and    Polish    Silesia    17,500 

Britain      7,500 

T3elg-ium         3  Sim 

Scandinavia      1,500 

France     1,500 

Australia   fini-ludlng-  quantities  afloat  to  Great  Britain 

and    Japan)     4,000 

Other  Countries    4,00" 

Total     97.000 

limated  World  Production  for  1922. — At  the  beginning 
of  January  I  prepared  my  usual  annual  estimate  of  world 
production  of  zinc  and  the  details  for  1922  were  as  follows: 

Metric  Tons 

United   States    300.000 

.'la      15,000 

Belgium     100,000 

France     30.000 

Poland-Germany     1  25,000 

<;r<at   Britain    45.000 

•ria-Hungary,  Jugo-SIavia  and   Czecho-Slovakia .  .  .    12.000 

1.000 

ft., Hand      3. (mmi 

Scandinavia     1 2,000  ' 

ri      5,000 

Australia      25.000 

m 7,000 

Total      OSi'.ofifi 

Prophecy  is  more  dangerous  today  than  it  has  ever  been 
in  the  metal  industry,  owing  to  the  collapse  in  world  trade 
which  followed  the  Armistice  boom.  The  above  estimate  has 
been  based  upon  an  anticipation  of  better  conditions  in  the 
second  half  of  this  year,  and  should  the  industrial  revival 
exceed  expectations,  and  the  world  consumption  prove 
iter  than  my  estimated  production  of  680,000  metric 
tons,  it  will  be  an  easy  task  for  the  most  favorably  placed 
s.-nelters  to  increase  their  output  accordingly.  With  one 
quarter  of  the  year  gone,  I  cannot  but  feel  that  I  have  been 
ultra-liberal  in  forecasting  a  production  of  680,000  tons,  par- 
v  having  regard  to  existing  stocks. 


Movements  of  Metals  and  Ores  in  February 

Import's  and  exports  of  the  more  important  metals  and 
"lis  during  February,  as  reported  by  the  Department  of 
Commerce,  ami  the  figures  for  February  of  last  year,  as 
finally  revised,  are  as   follows: 

!  SPOK  rS  I  'i    i  "I'M  i;     I  I   \l>    \\I>  ZINC 


In  Pounds 

i  <  i.i  uarj 

Pebruai  \ 

■ 

1021 

1922 

iii>l  rvjiulua  (coppei 

contents)         (n) 

1.180 

6.042 
60,147,053 

ed,  in  niL'-its  Mini  bars 
Exported  t<> 
United  Kingdom 

48.67h.H79 

18,970,135 

3.799.420 

Belgium  

5,444.807 

4,466.146 

10.242.746 

10.494,459 

■n\ 

20,725,169 

14.302.424 

Italv 

726,715 

3,083,672 

Metherlande. . 

1,098,607 

2,969,089 

1,125, 681 

392.818 

I  omposition  metal,  copper  -ohief  value 

2.187 

1,840 

106.234 
207,017 
498,113 

Plates  and  sheets. 

1.320,290 

Wire,  exoept  insulated 

!  ead 

Pics  and  bars 

1.51  5,760 

447.081 

Produced  from  domestic  ore 

198,155 

2,091,358 

Pin  duoed  from  Foreign  "re 

2.131,138 

7,140,499 

Exported  to 

2.240.972 

United  Kingdom. 

1,574.998 

1.572.766 

102.985 

78.790 

224,000 

120,878 

280.141 

4,076 
224,051 

Zinc 

Dross 

448,125 

Spelter 

Produced  from  domestic  ore 

263.460 

593.286 

Produced  from  foreign  ore 

o.) 

(a) 

Exported  to 

United  Kingdom 

(6) 

131,075 

Japan 

112,039 

224,055 

Canada 

6,969 

10.206 

Mexico 

118.027 

3,892 

In  sheets  and  strips 

498,225 

399,428 

IMPORTS 

In  Pounds,  Unless  Otherwi; 


Antimony  ore,  contents 149,507 

Antimony  matte,  regulus  or  metal 269,696  1,569.061 

Copper 

Ore,  contents 4,771,755  4,461,569 

Concentrates,  contents 5.065.744 

Matte  and  regulus,  contents 743,112  619,928 

Imported  from 

Spain 5,795  746,799 

Canada 81,833 

Mexico 3,319,340  49,807 

Cuba 1.620,063  2.214,340 

Chile 4,497,516  734,736 

Venezuela 506,676 

Peru 218,651 

Other  countries 1,058,064  610,488 

Unrefined,  black,  blister  and  converter  copper  in 

bars  and  plates 19,424,907  18,081,802 

Lead 

Ore.contents 440.197  1,129,523 

Bullion  and  base  bullion 47,350  6,767,282 

Imported  from 

Canada 239,687  174,818 

Mexico 169,944  7.083,782 

Chile 18,248  441,051 

Other  countries 59,668  197,154 

Pigs,  bars  and  old 2.000,895  111,963 

Manganese  oxide  and  ore.  long  tons 53,874  7,204 

Imported  from 

Brazil,  long  tons 36,450         

British  India,  long  tons 14.800          

Other  countries 2,624  7,204 

Tungsten  ore,  long  tons 50  8 

Pyrites,  long  tons 3.600  25,970 

Imported  from 

Spain,  long  tons 24,970 

Other  countries 3,600  1,000 

Tin  ore  and  oxide,  long  tons 1,167  2,757 

Bars,  blocks  and  pigs 5,269,969  9,294,901 

Imported  from 

United  Kingdon 2,576,894  3.540.382 

British  Straits  Settlements 2,316.937  5,236,649 

Hongkong 126,207  40,305 

Australia '  1,200  40,320 

Other  countries 238.731  436,945 

Z'ore,  contents 2.968,835  63,480 

Impoi  ted  from  

Canada 452,687  28.500 

Mexico 2,515.065  :.... 

Other  countries 34. 980 

Blocks,  or  pigs,  and  old 909.777  11.000 

oil   Mo  production,  lb)  No  exports. 
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Calumet  &  Arizona  Mining  Co. 

A  report  of  operations  of  the  Calumet  &    \\    ona  Mining 
Co.  for  192]   states  that  dividends  totaling  ¥1,285,043  were 
paid  in  that  year.    Net  deficit  was  $694378.81.     Production 
mted  to  17,872,743  lb.  .if  copper,  594,462.7  oz.  of  silver, 
ami   14.000.6  oz.  of  gold.     Statement  of  income  and  expen- 
ds follows: 

[NCOME 
["otal  earnings  on  metals  S3. 321. 764  85 

[ntereel  257,784    10 

Other  income.  97.705.58 

-      $3,677,254  53 
EXPENDITURES 
.:  expenses,  depreciation  $2,432,149.66 

Salaries,  offioe,  general  expenses.  ...  201.014.09 

Freight,  refining  and [marketing.  446,715  88 

id  Federal  taxee  692.247.35         3.772.126  98 

Operating  deficit $94,872.  45 

Less  ore  depletion  600,006.36 

Net  deficit $694,878.81 

Balance  sheet  follows: 

ASSETS 

Mining  property  account $29,497,091.00 

Less  reserve  tor  ore  depletion 7,987.205.96 

$21,509,885  04 

Options  11,000.00 

Smelting  plant $3,099,079.  39 

Less  reserve  for  depreciation 1.530,475.  50 

1.568,603  89 

Sulphuric-acid  plant  $998,909.83 

Less  reserve  for  depreciation. ..  .  416.581    27 

582.328  56 

Other  construction $922,597.85 

Less  reserve  for  depreciation 411 ,000 .  00 

511.597  85 

Construction  at  85  Branch $350,102   18 

Less  reserve  for  depreciation 38,500  00 

311.602   18 

Investments  tat  cost) 

New  Cornelia  Copper  Co    stock   1 1,229,741 

shares) $4,731,555.12 

Tucson,  Cornelia  &  Gila  Bend  R.H   stork  425,000.00 

Gadsden  Copper  Co.  stock 664,044.  39 

Warren  Co.  stock 290,000  00 

Cochise  County  highway  bonds 140,000  00 

Liberty  Bonds 1,266.900.00 

I".  S.  Treasury  certificates   200,000.00 

i  uIi.t  securities 559,733   54 

8.277,233  05 

Notes  and  accounts  receivable 1.461.591    29 

Supplies  at  mines  and  smelter 917,339.  77 

Cash  759,122  76 

Metals  on  hand  and  in  process 3.377,480  28 

Items  in  suspense 141,54333 

Deferred  charges  to  operations 523.404  23 

$39,952,732  23 
LIABILITIES 

Capital  stock  authorized    $6,500,000.00 

Less  unissued  stock 74,780.00 

Outstanding  stock 6.425.220  00 

Notes  and  accounts  payable.  .  .  .  1,887,769  27 

Reserveitems ' 471.537  33 

Surplus  31,168,205   63 
Earned  Surplus.  Dec.  31,  1920.                              $5,096,187.38 

Deficit  year  1921 694,878.81 

$4,401,308.57 
Less  dividends  paid  in  1921 1,285.043.00 

Earned  surplus,  Dec.  31,  1921 $3,116,265.57 

Paid-in  surplus,  Dec.  31.  1921  28,051.940.06 

$39,952,732  23 

Copper  on  hand  estimated  at  12hc.  per  lb.  Copper  on 
hand  Feb.  1,  1922,  amounted  to  5,881,995  lb.,  exclusive  of 
copper  pledged  to  Copper  Export  Association. 


Osceola  Consolidated  Mining  Co. 

A  report  of  operations  of  the  Osceola  Consolidated  Mining 
Co.  for  1921  states  that  no  copper  was  produced  during  the 
year.  Loss  for  the  year  amounted  to  $426,440.24.  On  Jan. 
1,  1921,  5,533,927  lb.  of  copper  was  on  hand  and  on  Dec.  31, 
1921,  408,263  lb.  Balance  of  current  assets  Dec.  31,  1920, 
was  $2,796,232.10  and  on  Dec.  31,  1921,  $2,314,003.57. 


Ahmeek  Mining  Co. 

A  perations  of  Ahmeek   .Mutiny  Co.  for   1921 

i     ..  ...      h.i  iL.     ear  of  $457,0  owing 

-  i  s  show : 

11  'an.   I  t..  Mar    11  .  .    6.255.200  lb. 

PRODI  CTII  >\   COSTS 


Mining 

Depreciation  and  depletion. 


2  02 
68 

4  27 

'  6.255.200  Ib.ei  14   56 

On  hand  Jan.  1.  1921      .    .  17,003,646  lb.®  13.00 


474.570  0" 
126.559  83 
42,551    III 

267.127    14 


9.892.100  I 


Add  to  bring  to  market  value 

•  hi  hand  Dee.  31,  1921 9,892.100  lb.<»  14  00     $1,384,894  00 

EARNINGS  STATEMENT 

Id  13,366.746  lb.Cu  12  86  $1,718,341  58 

ppei  --- ild 

Production  com  at  13c.  perlb $1,737,676.98 

Selling  and  delivery  coat  at  .57c.  per  lb...  76.008.57     13.57       1,813,685  55 


....      Lsi  \|.nl  I  to!  tec.  31 ) 
Mine  $186,283  71 


ffice  taxes 
I  lepreeiation. 


.1.   of  Liberty  Loan  bonds  and  Go 
ment  copper 
Miscellaneous  credits 

Interest  and  silver 


98.704   29 
75.519.45 


Capital  assets  increased 

Plant — New  construction $6,176.40 

<  ibsolescence 1 00 .  00 


I  ncrease  in  reserves  for  depreciation  anc 

........        .    .■!.-.  .].•!..  ..: .  .ii-i  run  i     n 


$    464,312.23 
288,109   30 


Decrease  in  balance  of  current  assets $    176  202  93 

Balanceof  current  assets  Dec.  31,  1920  3,255.677.97 

Balanceof  current  assets  Dec.  31,  1921 $3,079,475.04 


Engels  Copper  Mining  Co. 

The  annual  report  of  the  Engels  Copper  Mining  Co.  for 
1921  gives  output  of  copper  as  11,500,993  lb.,  valued  at 
$1,440,319.99;  of  silver  as  168,699  oz.,  valued  at  $167,692.22, 
and  of  gold  as  1,422.7  oz.,  valued  at  $27,043.49.  The  net 
cost  of  copper  production  was  14.69c.  per  lb.  The  net 
receipts  from  concentrates  delivered  to  and  in  transit  to 
smelter,  together  with  other  earnings,  was  .$1,037,388.97. 
The  total  operating  expense  was  §1,088,555.34,  leaving  an 
operating  deficit  of  $51,166.37.  Reserves  for  depreciation 
and  liability  for  compensation,  less  profit  and  loss,  Dec.  31, 
1920,  and  stock  premium  bring  the  total  deficit  up  to  $119,- 
616.73  for  the  year.  Capital  expenditures  for  1921  totaled 
$275,468.86.  Ore  reserves  total  3,342,118  tons  in  the  Engels 
and  Superior  mines.  Development  footage  was  6.687.53  ft. 
(including  diamond  drill  footage)  in  the  Engels  mine  and 
1,949.53  in  the  Superior  mine.  The  ore  tonnage  milled 
totaled  306,024,  averaging  2.224  per  cent  copper.  The  mill 
output  was  19,829.9  tons  of  concentrates,  assaying  29  per 
cent    copper. 
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Schumacher Toronto  *57        *53  *53  

Silver  Pick    N.  Y.  Curb  *2I       *I6  *I6  

Teck  Hughes Toronto  *56       *40  *52  

Tom  Reerl Los  Angeles  *60       '51  *60  Dec.  '19,              0.02 

United  Eastern.     ...  N.  Y.  Curb  If}       l(  15  Jan.  '22,  Q         0.15 

Vindicator  Coiim.1  Colo    Springs  *I6        *I2  *I2  Jan.  '20,  Q           0.01 

White  Caps  Mining..  N.  Y   Curb  *8         *4  *4  

YukonGold N.  Y.  Curb  IJ         li  IJ  June '18,             0.02} 


I  I  Dec. '07,  I  0.I2J 

«56       *33!  *35  May  '20,  K  0  03 

I  00  Mav  '21,  Q  0.  121 

*2I        "18  *20  Jan.  '17,  0  05 

31          3=  3!  Jan.  '22.  Q  0   12; 

*40       *3I  *33  Apr.  '18,  0  02 

*24       *2I  *22  Oct.  '20.  Q  0  03 

1.15      I    00  I  .05  Sept.  '20,  Q  0    12' 

61         5;  6}  Jan.  '22,  Q.X  0  30 

t8         17  7j  Jan.  '  1 9,  Q  0.50 

*I2  Jan.  '12,  0.10 

*40       *34)  *38  Jan.  '20,  K  0.04 

*4         *3J  *3j  Jan. '19,  0.05 


GOLD  AND    SILVER 

Boston  &  Montana...  N.  Y.  Curb  *31        *20  *25      

Cash  Boy N.  Y.  Curb  *5         *4  *4     

Dolores  EsperaMa...  N.  Y.  Curb  H         11  1}    

El  Salvador N.  Y.  Curb  *5         *4  *4 

Jim  Butler N.  Y.  Curb  *8         *8  *8     Aug.  '18,  SA  0.07 

Jumbo  Extension...  .  N.  Y.  Curb  .  ...      .  *4     June  '16,  0.05 

MaeNamara  M.&.M.  N.  Y.  Curb  *9          *6  *9      Mav  '10,  0.021 

Tonopah  Belmont..  N.  Y.  Curb  If          I  ft        I J   Apr.  '22,  Q  0.05 

Tonopah  Divide.  N.  V.Curb  *69       *60  *68 

Tonopah  Extension..  N.  Y.  Curb  IS          I  ft       IJApr.  '22,  Q  0.05 

Tonopah  Mining. ..  .  N.  Y.  Curb  1}          1}  IJOct.'2l,SA  0  05 

West  End  Consol....  N.  Y.  Curb  Ift        li  lftDec.'l9,SA  0.05 

SILVER-LEAD 

Caledonia N.  Y.  Curb  *6         *6  *6     Jan.  '21,  M  0.01 

Cardiff  M.  &  M Salt  Lake  fl  .00     t*93  *93     Dec. '20,  0  15 

Chief  Consol Boston  Curb  3  U       3f  3ftAug.'2l,Q  0.05 

Consol.  M.  &S   .  ...  Montreal  20         ^0  20     Oct.  '20,  Q  0.62) 

I). Iv  Mining Salt  Lake  12.50+1, 50  ...     July  '20.  Q  0.10 

Daly-West Boston  21         II  11  Dec.  '20,  Q  0  25 

Eagle  &  Blue  Bell. . .  Boston  Curb  t3         t2!  2)   Apr.  '21,  K  0  05 

Electric  Point     Spokane  *6         *5{  *6     Mav '20,  SA  0.03 

Federal  M    .V-  S  New  York  II           II  II      Jan.  '09,  1.50 

Federal  M.  &  S.  pfd.  New  York  40j       38',  40     Mar.  '22,  Q  1.00 

Florence  Silver Spokane  *24J      *24|.  *24JApr.  '19,  0.01  J 

Grand  Central..  Salt  Lake  *54       *53  *54     Jan.  '21,  K  0.01 

Hecla  Mining      ..  NY   Curb  H         5;  5;   Mar. '22,  Q  0.15 

Iron  Blossom  Con. . .  N.  Y.  Curb  *2I       *2 1  *2I     Dec. '21,  Q  0.  021 

Judge  M.&S Salt  Lake  2.60     2.60  2.60     Sept.'20,Q  0.121 

Marsh  Mines N.  Y.  Curb  *I0        *6  *6     June '21,  I  0.02 

Prince  Consol Salt  Lake  *9         *8  *8JNov.  '17.  0  02) 

Rambler-Cariboo....  Spokane  *5         *4  *4     Feb.  '19,  0.01 

Rex  Consol N.  Y.  Curb  *I0         *9  »I0 

South  Heel:,  Salt   Lake  t*60     +*35  .      Sept.  '19,  K  0.15 

Standard  Silver-I.d..  N.  Y.  Curb  *I7       *I5  *I7     Oct. '17,  0.05 

Stewart  Mines   .  N.  Y.  Curb  *I2        *I0  *ll      Dec.  '15,  0.05 

linirack-Custer....  Spokane  2.25     2  25  2.25     Jan.  '21,  K  0.04 

I'm tic  Standard Salt  Lake  1 .971    I  .92!  I  .921    Dec.  '21,  Q  0.05 

UtahApex     Boston  3J         3}  31  Nov. '20.  K  0.25 

Wilbert  Mining N.  Y.  Curb         *2     Nov. '17.  0.01 

VANADIUM 

VanadiumCorp New  York  45         39  441  Jan. '21,  Q  100 

ASBESTOS 


Montreal  78;       77; 

SULPHUR 

18}        I6J  181    Nov.  '19,  Q  1.00 

42         40;  41  i   Mar.  '22,  QX  1.00 

MINING,  SMELTING  AND  REFINING 

vl;,.f,.        \,w  York  571       53]  57;    Mar.  '21,  Q  1.00 

..   Ref.  pf       New  York  981       971  Q71   Mar '22  Q  1 .75 

pi    A.,      New  York  91  91  91      Apr.  '22,  Q  1.50 

i  New  York  38}       36!  38     Jan.  '21.  Q  0.50 

U.S.  Sm.R.4  M.  pf..     New  York  47         46>  47     Jan.  '22,  (2  0.87} 
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New  Machinery 
and  inventions 


Suspending  Temporary  Electric 
Wires  in  Pit  and  Quarry 

An  Ohio  stone  tjuarry  is  making  use 
of  portable  racks  or  standards  for 
carrying  electric  wires  used  in  blasting. 
The  rack  is  about  six  feet  high,  weighs 
less  than  one  hundred  pounds  and  can 
easily  be  handled  by  one  man.     Where 
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The  Hundrieser  Rock  Drill 
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Portable  rocks  fot  electric  wires 

Placing  standard  for  use.     ::.    Wires  suspended  fro 
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several  are  used  they  are  placed  from 
fifty  to  seventy-five  feet  apart. 

The  rack,  consisting  of  three  uprights 
that  are  braced  at  the  base,  is  con- 
structed of  black  iron  pipe  with  a  coating 
of  black  insulating  paint,  or  of  gal- 
vanized pipe.  At  the  top  the  up- 
rights are  bolted  together  so  as  to  form 
a  tripod.  Each  upright  is  equipped  with 
a  short  insulating  sleeve  and  a  porce- 
lain knob  insulator.  The  bolts  holding 
these  knobs  in  place  are  carefully  insu- 
lated from  the  upright  metal.  A  ballast 
plate  is  fitted  on  each  base  angle  of  the 
triangle  so  that  boulders  or  other 
weights  may  be  used  for  keeping  the 
rack  from   being  upset  or  blown  over. 

Wires  as  large  as  No.  4  stranded  can 
be  wrapped  once  around  the  porcelain 
knob,  thus  avoiding  the  necessity  of 
tie  wires. 

For  the  amount  of  current  required 
by  a  blast  drill  hole  of  220  or  240  v., 
the  Hubbell  weatherproof  composition 
attachment  plug  has  proven  satisfac- 
tory. Both  wires  of  an  attachment 
plug  base  are  soldered  to  each  of  the 
power  wires.  Likewise,  both  poles  of 
an  attachment  plug  "cap"  are  attached 
to  each  wire  of  the  cable  leading  to  the 
portable  electrical  machine.  The  racks 
are  made  by  the  France  Foundry  & 
Machine  Co.,  of  Toledo,  Ohio. 


mast  head  at  the  top  of  the  boom.  This 
rope  varies  the   angle   of  the  boom. 

The  hoisting  rope  is  connected  with 
the  lower  hoist  and  passes  under  a 
sheave  on  the  mast,  over  another 
sheave  on  the  boom,  and  through  two 
pulleys,  one  attached  to  the  end  of  the 
boom  and  the  other  suspended  from  it. 
This  is  the  rope  which  suspends  the 
load. 

The  derrick  is  swung  by  hand,  al- 
though if  a  bull-wheel  were  furnished 
another  "Little  Tugger"  could  do  this 
work  also. 

The  photograph  shows  the  derrick  in 
action.  One-half  of  a  Marcy  mill  has 
just   been    lifted    clear   of   the    ground. 


Mill  Wreckage  Cleared  With 
"Little  Tugger"  Derrick 

An  inexpensive  derrick  was  con- 
structed and  successfully  used  to  clear 
away  the  debris  caused  by  a  fire  that 
partly  destroyed  the  600-ton  mill  of 
the  Silver  King  Coalition  Mines  Co.  at 
Park  City.  Utah  recently.  Two  "Little 
Tugger"  hoists  were  utilized  in  the  con- 
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eccentrically,  thus  insuring  a  partial 
breaking  of  the  material  to  be  drilled. 
About  60  per  cent  of  the  boring  dust 
is  made  up  of  small  grainy  fragments, 
whereas  that  of  standard  drills  is  of  a 
mealy  consistency'.  Owing  to  this 
breaking  effect,  the  amount  of  energy 
expended  for  a  given  length  of  bore 
hole  is  less  than  in  the  operation  of  the 
usual  type  of  edge,  savings  up  to  50 
per  cent  being  obtained.  Moreover,  the 
bore  hole  becomes  perfectly  cylindrical, 
with  smooth  walls,  there  being  no  de- 
viation of  bore  holes. 

When  using  the  new  type  of  drill,  it 
is  quite  essential  that  any  dulled  drills 
should  be  properly  reground.  Special 
wet  grinding  machines  are  designed 
for  this  purpose,  equipped  with  emery 
disks  of  proper  shape.  Inasmuch  as 
the  drill  is  made  of  high-grade  16  to 
18  per  cent  tungsten  steel,  water  cool- 
ing is  of  the  utmost  importance.  The 
following  data  show  the  economical 
advantages  to  be  derived  from  the  use 
of  the  new  drill: 

In  a  potash  mine  about  1,052  meters 
of  hard  salt  were  drilled  with  twenty- 
four  drills  of  the  usual  type.  During 
the  operation  the  drills  were  used  up 
completely,  their  edges  representing  a 
purchasing  value  of  about  800  marks. 
Fifteen  Hundrieser  drills  were  used  in 
drilling  1.S26  meters  in  the  same  hard 
salt  and  only  one-third  of  the  drills 
were  worn  out.  corresponding  to  an 
outlay  of  475  marks.  The  total  cost  in 
drilling  1,052  meters  with  the  old  type 
of  drill  amounted  to  1,681  marks, 
whereas  the  outlay  for  the  new  type  of 
drill  (despite  the  greater  boring  length 
of  1.^52  meters)  was  only  -">00  mark-. 
One  meter  of  bore  hole,  in  using  drills 
with  the  old  type  of  edge,  thus  averaged 
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Fig.  1.    Cutting  edge  of  Hundrieser  drill.    Fig.  S.   Drill  in  conjunction  with 
Intermediate  piece  for  use  in  conjunction  with 
drill.    Fig.  i.  End  of  boring  rod  prepared  to  be  fitted  direct 


a  cost  of  1.70  marks  and  with  the  Hun- 
drieser breaking  edge,  0.28  mark.  To 
this  should  be  added  the  further  advan- 
tage of  about  50  per  cent  saving  in  elec- 
trical energy.  Moreover,  the  Hundrieser 
drill  insures  a  higher  speed  of  working. 
With  the  old  type  of  drilling  edge 
twenty-three  holes  of  29.60  m.  total 
boring  depth  and  45-42  mms.  diameter 
were  drilled  in  five  hours  and  ten  min- 
utes, whereas  with  the  Hundrieser  drill 
twenty-three  holes  of  29.80  m.  total 
depth  and  42  mms.  diameter  were 
put  down  in  three  hours  and  twenty-five 
minutes.  The  drilling  time  per  meter 
of  hole  when  using  the  old  type  of  drill 
averaged  ten  minutes  and  thirty  seconds, 
and  with  the  Hundrieser  drill  the  aver- 
ts seven  minutes. 

The  advantages  afforded  by  the  Hun- 
drieser breaking  drill  can  readily  be 
made  use  of  anywhere,  as  most  drilling 
rods  can  without  difficulty  be  adapted  to 
the  new  drilling  edge. 

Fig.  2  shows  the  drill  in  conjunction 
with  an  intermediate  piece,  the  latter 
alone  being  shown  in  Fig.  3.  The  end 
of  a  boring  rod  of  sufficient  thickness, 
prepared  for  a  Hundrieser  drill  to  be 
fitted  direct,  is  represented  in  Fig.  4. 


INDUSTRIAL   NOTES 


The  Combustion  Engineering  Corpo- 
ration announces  the  opening  of  a 
new  branch  office  at  1,137  Guardian 
Building,  Cleveland,  Ohio.  This  office 
will  be  in  charge  of  Frank  Henderson. 

The  Electric  Furnace  Co.  has  moved 
its  general  and  sales  offices  from 
Alliance,  Ohio,  to  Salem,  Ohio.  By 
this  action  all  departments  of  the  com- 
pany will  be  consolidated  at  its  works, 
Wilson  St.  and  Pennsylvania  Railroad, 
Salem,  Ohio. 

The  Aztec  Gold  Mines  Co.,  Baldy, 
X.  M  will  remodel  its  present  milling 
plant  and  other  equipment  at  an  early 
date,  and  would  be  pleased  to  receive 
catalogs  from  manufacturers  of  erush- 
.nalgamating,  concentrating, 
cyaniding  and  flotation  machinery.    The 


post-office  address  of  the  company  is 
Ute  Park,  Colfax  County,  N.  M. 

The  Metals  Coating  Co.  of  America, 
manufacturers  and  distributors  of  the 
Schoop  Metal  Spraying  Process,  by 
means  of  which  metallic  coatings  of  any 
kind  may  be  sprayed  on  to  any  surface, 
is  in  full  operation  at  its  new  plant, 
495-497  N.  3d  St.,  Philadelphia,  having 
removed  from  the  company's  former 
Boston,  Mass.,  and  Woonsocket,  R.  I., 
locations. 

In  the  Journal-Press  of  April  1,  on 
p.  552,  our  correspondent  stated  that 
an  installation  of  rotary  car  dumpers 
was  being  placed  at  the  Odgers  mine 
of  the  McKinnery  Steel  Co.,  Iron 
Mountain,  Mich.,  and  that  the  work  was 
being  done  by  the  "Chicago  Car  Dump- 
ing Equipment  Co."  The  correct  name 
of  the  latter  concern  is  the  Car-Dumper 
&  Equipment  Co. 

Sandvik  Steel,  Inc.,  announces  the 
consolidation  of  the  company's  general 
steel  and  steel-belt  conveyor  depart- 
ments in  Suite  2,001,  Woolworth  Build- 
ing, 233  Broadway,  New  York  City. 
The  following  are  the  officers  of  this 
company:  W.  D.  Thomas,  president  and 
general  manager;  Anders  Johnson,  vice- 
president;  Garrick  M.  Spencer,  secre- 
tary, and  Harry  Carlson,  sales  manager. 

The  Freeport  Sulphur  Co.,  of  New 
York  and  Freeport,  Tex.,  awarded  a 
contract  on  March  24  to  Dwight  P. 
Robinson  &  Co.  for  the  design  and 
construction  of  a  complete  sulphur- 
mining  plant  at  Hoskins  Mound,  Tex. 
Cloyd  M.  Chapman  has  been  retained 
by  the  Freeport  Sulphur  Co.  as  con- 
sulting engineer.  The  company  now 
operates  a  large  sulphur  mining  plant 
at  Freeport,  Tex.,  consisting  of  four 
units  which  were  built  by  Westinghouse, 
Church,  Kerr  &  Co.  (which  has  been 
merged  into  Dwight  P.  Robinson  &  Co.) 
in  the  period  from  1913  to  1918.  This 
plant  contains  one  of  the  largest  instal- 
lations of  oil-burning  boilers  in  the 
world. 

The  new  plant  is  one  of  several  in- 
dustrial undertakings  recently  award- 
ed to  Dwight  P.  Robinson  &  Co.,  and 
indicates  the  renewed  activity  that 
seems  to  be  generally  apparent  in  indus- 
trial construction. 


.Mineral  Specimens — George  S.  Scott, 
oi  20  Nassau  St.,  New  York,  has  issued 
a  twelve-  page  pamphlet  which  describes 
the  characteristics  of  125  mineral  speci- 
mens included  in  collections  for  sale. 

Steam  Turbines — The  Allis-Chalmers 
Manufacturing  Co.,  of  Milwaukee,  Wis., 
has  issued  Bulletin  No.  1,119  on  "Steam 
Turbine  and  Alternator  Units,"  cover- 
ing high-pressure  condensing  units  of 
1,500  and  1,800  r.p.m. 

Industrial  Diamonds — J.  K.  Smit  & 
Zonen,  Amsterdam,  Holland  (U.  S. 
agents,  I.  C.  Van  Itallie  Co.,  90  West 
St.,  New  York),  have  issued  an  at- 
tractive fifteen-page  pamphlet,  which  in- 
cludes information  on  Brazilian  carbons 
and  borts  (bortz)  used  for  diamond 
drilling   and   other   industrial   purposes. 

Recorders — The  Uehling  Instrument 
Co.,  of  Paterson,  N.  J.,  has  recently 
issued  Bulletin  112,  "Uehling  C02  Equip- 
ment." Attention  is  called  to  the  re- 
cently developed  Pyro-porus  filter, 
which  is  efficient  in  keeping  the  gas 
sampling  lines  clean.  Other  note- 
worthy features  are  the  separate  re- 
corder for  the  engineer's  office,  an  in- 
dicator for  the  boiler  front  continuous 
(not  intermittent)  chart  record,  and 
dry  method  of  absorption. 

Hammer-Weld  Pipe — Until  now  not 
much  hammer-welded  steel  pipe:  has 
been  manufactured  in  this  country,  in 
comparison  with  the  established  types 
of  welded,  cast,  riveted,  and  fabricated 
pipes.  Considering  the  wide  field  for 
this  material,  and  the  particular  ad- 
vantages offered,  Bulletin  No.  13  of 
the  National  Tube  Co.,  of  Pittsburgh, 
Pa.,  will  consequently  be  of  interest. 
Hammer-weld  pipe  is  particularly  effi- 
cient for  water  lines,  and  offers  dis- 
tinct advantages  where  corrosive 
tendencies  obtain,  low  friction  loss, 
freedom  from  leakage,  and  ease  of 
construction. 

Reducing  Valves — Most  reducing 
valves,  according  to  the  Atlas  Valve  Co., 
of  Newark,  N.  J.,  are  needlessly  large. 
Consequently,  they  are  unduly  expen- 
sive. The  whole  matter  of  reducing 
valve  economics  is  fully  covered  in  a 
new  handbook  just  issued  by  the  above- 
named  manufacturer.  The  handbook 
goes  into  complete  detail  on  all  points 
that  are  closely  connected  with  and 
vital  to  reducing  valves.  The  flow  of 
steam  through  pipes  is  handled  in  a 
simple  manner.  Charts  and  formulas 
are  entirely  eliminated.  Handy  tables 
make  it  possible  for  the  user  to  de- 
termine at  a  glance  just  what  a  given 
pipe  size  will  do.  Also,  the  tables  will 
enable  the  user  to  select  the  proper 
size  of  pipe  needed  for  a  given  weight 
of  steam  per  minute.  Other  features 
cover:  Superheated  steam;  heavy  pipe; 
pipe  fittings;  leaders  to  heating  sys- 
tems; pipe  friction  allowances  and 
steam  velocities.  The  manufacturers 
will   send   a    copy   upon    request. 
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A  Russian  Opportunity 

GOLDEN  OPPORTUNITIES  are  scarce  these 
days,  so  perhaps  the  one  revealed  to  us  by  a 
caller  recently  may  be  interesting.  Our  caller 
said  that  ten  thousand  American  engineers  and  workers 
would  open  up  at  once  in  Russia — in  Siberia — the 
"greatest  -industrial  region  in  the  world."  Volunteers 
are  asked  for,  to  take  charge  of  a  mighty  territory  with 
every  conceivable  industry  already  established,  but  badly 
neglected.  If  you  are  interested,  we  will  gladly  furnish 
the  New  York  address  w-here  you  can  make  application. 
You  must  pass  a  severe  examination  as  to  physical  fit- 
ness; you  must  have  $300,  one-third  each  for  transpor- 
tation, food,  and  tools;  and  you  must  turn  this  money 
over  to  the  organization  committee.  You  must  pledge 
yourself  to  submit  to  discipline,  and  in  the  last  analysis 
to  accept  as  final  "the  highest  Soviet  authority  in 
Russia."  You  pledge  yourself  "to  take  into  considera- 
tion the  extreme  nervousness  of  the  hungry  and  ex- 
hausted Russian  workers  and  peasants,  and  to  try  by  all 
means  to  avoid  friction,  jealousy,  and  misunderstand- 
ings, and  to  attempt  by  all  means  to  establish  friendly 
and  amicable  relations."  (We  are  quoting  the  promotion 
pamphlet,  issued  in  February,  1922.)  The  applicant 
must  pledge  himself  "to  work  at  least  two  years  in 
Soviet  Russia  and  to  pay  his  own  traveling  expenses 
thereto,  for  clothes  for  two  years,  $100  for  food,  and  in 
addition  $100  or  more  for  necessary  tools  and 
machinery." 

Why  are  the  workers  in  Russia  "hungry  and  ex- 
hausted"? Why  are  the  factories  closed  and  the 
machines  idle,  as  the  pamphlet  explains,  despite  the 
glorious  fact  that  the  Russian  Revolution  "gave  the  land 
to  the  peasants  and  the  factories  to  the  working  man"? 
The  artless  promotion  literature  explains  all.  "The  in- 
dustrial workmen  started  production  under  revolu- 
tionary control,  and  the  demands  of  the  revolution  called 
them  from  the  factories."  .  .  .  "Some  went  to  the 
front  in  charge  of  the  Red  Army."  .  .  .  "Others 
became  administrators  of  the  government.  Less  con- 
scious workers  returned  to  the  villages  to  till  their 
acreage  of  free  land.  These  three  movements  from  the 
factories  continued  until  at  last  the  factory  had  to  close 
down  for  want  of  skilled  proletarian  labor."  Therefoi-e, 
ten  thousand  Americans  are  wanted  at  once  to  reopen 
the  factories. 

What  will  they  get  ?     "The  workers  will  receive  from 

their    production    a    satisfactory    standard    of    living. 

.     .     .     The  remaining  product   (except  the  customary 

Soviet  taxes)  will  be  used  to  extend  the  industrial  equip- 

■  ment  of  the  enterprise." 

Are  you  equipped  for  the  enterprise?  The  organiza- 
tion must  have  "full-chested,  open-air  men;  men  who 
can  do  things,  while  they  get  their  dinner  from  the  river 
and  snap  it  on  the  wing;  men  who  can  stand  lonely 
nights  on  the  edge  of  the  earth  and  do  it  willingly, 
because  of  the  big  thing  that  stands  as  a  beacon  light 
before  them." 


"Why  go  at  all?"  you  may  ask.  Even  this  ma; 
found  in  the  promotion  pamphlet.  Each  member  "under- 
takes  i"  work  at  his  os  her  highest  capacity,  in  order  to 
create  the  highest  form  of  production,  so  that  they  will 
prove  by  deeds  that  the  workers  are  more  capable  of 
operating  industry  than  the  capitalists." 

We  have  had  many  illuminating  close-ups  of  Russia, 
but  these  extracts  from  a  Soviet  pamphlet  carry  a  pecu- 
liar conviction. 

O  foolish  and  dreamy-eyed  children!  Where  is  the 
merciful  Providence  that  watches  over  children,  drunk- 
ards, and  fools?  They  die  like  sheep  in  a  Wyoming 
blizzard,  back  on  the  Russian  steppes,  or  huddled  into 
the  ruined  houses  of  Petrograd  and  Moscow.  The  great- 
est tragedy  of  all  national  tragedies  is  being  enacted 
day  by  day;  yet  the  vague-eyed  Marxian  philosopher 
and  foe  of  capital  and  profit,  with  a  full  New  York  capi- 
talistic meal  beneath  his  vest,  is  dreaming  of  recruiting 
ten  thousand  enthusiasts  with  two  years'  capital  each, 
whose  capital  shall  prove  that  capital  is  unnecessary 
and  money  undesirable.  He  came  to  us  to  ask  to  serve 
as  our  correspondent  in  Russia,  for  money,  and  was  dis- 
appointed at  the  smallness  of  our  rates  of  pay. 


Proposed  Congressional  Action 
on  Trade  Associations 

THE  ENCOURAGEMENT  and  wise  regulation  of 
trade  associations,  and  a  stated  modification  of  the 
so-called  anti-trust  laws,  which  we  referred  to 
editorially  on  April  1  as  having  been  under  investigation 
by  the  Department  of  Commerce  under  Mr.  Hoover,  has 
been  further  sought  after  through  the  legislative 
branch,  in  a  resolution  introduced  on  April  3  in  the 
Senate  by  Senator  Edge,  of  New  Jersey,  and  in  the 
House  by  Representative  McArthur,  of  Oregon.  The 
resolution  provides  for  the  appointment  of  a  committee 
of  three  Senators  and  three  Representatives  to  make  a 
study  of  the  subject  and  recommend  legislation  "to  de- 
fine the  rights  and  limitations  of  co-operative  organi- 
zations, as  distinguished  from  illicit  combinations  in 
restraint  of  trade." 

In  commenting  on  his  resolution.  Senator  Edge  said: 
"These  are  days  of  necessary  business  organization  in 
order  to  cut  overhead  and  assist  in  minimizing  costs  of 
production  and  distribution.  To  accomplish  this, 
co-operation,  of  course,  is  essential  and  necessary.  The 
distinction  between  monopoly  and  illegal  restraint  of 
trade  and  co-operation,  which  should  lower  costs  to  the 
consuming  public  and  thus  encourage  activity  in  mar- 
kets, should  be  clearly  defined,  and,  in  my  judgment, 
can  be.  Certainly,  the  present  situation  is  intolerable 
and  must  be  remedied." 

We  have  several  times  editorially  cited  the  Govern- 
ment action  in  aid  of  the  farmers  as  an  example  of 
what  should  be  extended  to  the  miners. 

Senator  Edge  also  called  attention  to  the  analogy 
between   the   necessity   for   co-operative   action  by  the 
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farmer,  already  granted  by  Congress,  and  that  existing 
in  other  great  industries:  "The  policy  of  the  present 
ess  in  this  direction  has  been  well  demonstrated 
through  the  legislation  already  enacted  authorizing 
rative  marketing  by  agricultural  associations. 
This  legislation  received  practically  the  unanimous  £up- 
tf  Congress,  and  if  a  method  can  he  devised  which 
will  give  industry  a  similar  opportunity,  and  still  pre- 
vent monopoly  and  restraint  of  trade,  as  already  pro- 
hibited under  existing  statutes,  Congress  will  certainly 
be  contributing  towards  the  solution  of  existing  eco- 
.11s." 

The  committee  suggested,  if  the  proposed  resolution 
shall  pass,  will  make  its  report  to  Congress  not  later 
lee.  -1.  1922. 

We  recommend  support  of  the  Edge  resolution.  We 
assume  it  has  the  support  of  Mr.  Hoover. 

The  Chamber  of  Commerce  of  the  United  States  has 
also  appointed  i  April  3)  a  committee  to  study  and  re- 
port on  trade  associations,  this  committee  representing 
various  important  industries,  including  agriculture  and 
the  coal  industry,  but,  unfortunately,  not  the  other 
mining  industries. 

The  miners  ( we  refer  to  them  collectively,  in  the  same 
as  we  denominate  those  interested  in  the  agricul- 
tural industry  "the  farmers")  will  be  interested  in  an 
extract  from  the  bill  whereby  Congress  granted  the 
rights  of  co-operative  action  to  the  farmers,  on  Feb.  18: 
"That  persons  engaged  in  the  production  of  agricultural 
products  as  farmers,  planters,  ranchmen,  dairymen,  nut 
or  fruit  growers  may  act  together  in  associations,  coi-- 
porate  or  otherwise,  with  or  without  capital  stock,  in 
collectively  processing,  preparing  for  market,  handling, 
and  marketing  in  interstate  and  foreign  commerce,  such 
products  of  persons  so  engaged.  Such  associations  may 
have  marketing  agencies  in  common;  and  such  associa- 
tions and  their  members  may  make  the  necessary 
contracts  and  agreements  to  effect  such  purposes." 

It  is  further  provided  that  the  Secretary  of  Agricul- 
ture may  restrain  associations  which  use  their  functions 
to  "unduly  enhance"  prices,  and  that  he  shall  have  final 
recourse,  if  necessary,  to  the  courts,  to  sustain  his 
decision. 


Industrial  Information         , 

MR.  HOOVER  said  in  Washington,  at  the  meeting 
with  trade  association  representatives,  that  if 
the  accumulation  and  publication  of  trade  statis- 
tics were  in  themselves  illegal,  then  the  statistical  in- 
formation published  in  the  newspapers  concerning  the 
industries  must  be  abolished,  and  the  industries  would 
have  to  work  on  in  the  dark.  "And  in  this  case,"  he 
i  ved,  "the  United  States  would  be  bankrupt  in  ten 

Mr.  Samuel  Untermyer,  of  New  York,  a  distinguished 
attorney,  made  public  a  letter  to  Mr.  Hoover,  which  was 
printed  in  the  papers  at  the  same  time  as  the  report 
of  the  conference  of  trade  associations  with  officials  of 
the  Department  of  Commerce.  In  this  letter  he  took 
Mr.  Hoover  to  task  for  his  attitude  toward  the  encour- 
agement of  trade-association  activities,  and  makes  the 
argument  that  as  Mr.  Hoover  is  not  a  lawyer  he 
is  not  fitted  to  deal  with  the  question.  We  understand 
that  Mr.  Hoover  had  replied  to  Mr.  Untermyer's  letter, 
with  the  request  that  no  publicity  should  be  given  to 
ne  letter  unless  his  reply  also  was  printed;  but  Mr. 
Untermyer  did  not.  apparently,  take  note  of  this  fair 


and  sportsmanlike  request.  But  in  Mr.  Hoover's  speech 
in  Washington  to  the  trade-association  representatives 
he  observed  that  the  problem  of  trade  associations  was 
not  exclusively  or  even  chiefly  a  legalistic  one,  but  was 
an  economic  and  industrial  problem,  and,  therefore, 
within  the  scope  of  the  duties  imposed  on  the  Depart- 
ment of  Commerce  by  its  organic  act.  Well  said!  Who 
gave  the  lawyers  universal  prescience  and  an  exclusive 
right  to  maintain  government  by  their  querulous  in- 
terpretation of  obscure,  hasty,  and  often  unintelligent 
legislation?  In  Russia,  in  the  gigantic  experiment 
there,  they  scrapped  the  lawyers  and  the  engineers  and 
the  merchants  all  together:  but  they  have  had  to  come 
back  and  beg  for  the  engineer  and  the  merchant  to 
return ;  but  so  far  they  have  not  yearned  a  bit  to  have 
the  lawyer  back.  In  other  words,  in  the  category  of 
prime  necessities,  they  have,  to  say  the  least,  not 
reached  him  vet. 


Industrial  Uses  of  Zinc 

WHAT  OF  ZINC?  Three  or  four  years  and  more 
ago  almost  everyone  knew  of  the  campaign  to 
"Make  It  of  Zinc."  Now,  however,  the  ruling 
idea  seems  to  be  to  make  it  of  copper.  Is  the  zinc  cam- 
paign still  on,  and  how  far  has  it  been  carried?  What 
new  uses  of  zinc  have  been  perfected?  How  do  fabri- 
cators feel  about  the  zinc  situation? 

Zinc  is  a  young  metal  compared  to  copper  and  iron. 
It  was  not  until  the  eighteenth  centurj  that  the  art  of 
smelting  zinc  ores  was  known  to  Europeans  and  it  was 
not  until  the  nineteenth  century  that  the  metal  was  used 
in  the  arts  extensively.  Galvanizing  was  not  invented 
until  about  1837.  Apparently,  no  great  efforts  were 
made  to  push  the  metal  until  the  last  decade.  In  the 
last  few  years,  however,  the  American  Zinc  Institute 
has  instituted  an  active  campaign  on  behalf  of  the 
metal,  and  several  individual  companies  have  done  even 
more  than  their  share  to  advertise  its  merits.  Chief 
of  these  is  the  New  Jersey  Zinc  Co.,  and  it  is  possibly 
owing  to  the  fact  that  its  advertising  appropriation 
has  been  cut  about  75  per  cent  during  the  last  two  years, 
while  that  of  certain  copper  interests  has  been  aug- 
mented, that  the  public  feels  that  something  must  have 
happened  to  the  zinc  campaign. 

The  principal  uses  of  zinc  are  for  galvanizing,  for 
zinc  oxide  (used  in  rubber  and  paint),  and  for  brass 
making.  These  outlets  for  the  metal  are  well  known. 
They  take  possibly  80  per  cent  of  the  quantity  produced. 
Definite  figures  are  not  available,  but  it  is  understood 
are  being  compiled  by  the  American  Bureau  of  Metal 
Statistics.  The  other  15  or  20  per  cent  goes  into  varied 
industries,  but  a  fairly  large  part  of  it  is  rolled  into 
plates  and  sheets,  and  it  is  in  the  use  of  these  in  the 
building  industry  that  the  principal  chance  for  expan- 
sion lies. 

To  the  layman,  zinc  is  known  chiefly  through  its  use 
for  galvanizing  iron  to  prevent  rust.  The  term  "gal- 
vanizing," by  the  way,  is  unfortunate,  for  it  conveys 
no  hint  of  the  name  of  the  metal  actually  used.  Between 
"galvanizing"  and  "spelter"  zinc  has  had  to  -struggle 
against  a  peculiar  handicap — against  aliases  which  are 
commonly  used  to  cover  up  an  undesirable  career.  But 
now  that  the  public  and  zinc  are  becoming  better  ac- 
quainted there  seems  to  be  a  greater  tendency  for  the 
metal  to  come  out  and  be  known  by  its  real  name.  Gal- 
vanizing, however,  will  be  hard  to  replace.  We  might 
say  zincking  or  zinc  plating,  or  we  might  copy  an  idea 
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from  the  jeweler's  use  of  "gold  tilled.'*    This  has  always 
seemed  illogical  to  us.  however,  for  one  would  think  a 
gold-filled  article  was  tilled  with   gold   instead   of 
plated  with  that  metal.    Galvanizing  will  no  doubt  con- 
tinue in  favor  for  some  time. 

Although  the  use  of  galvanized  pails  and  otl 
demonstrated  the  value  of  zinc,  we  are  not  at  all  sure 
that  familarity  with  galvanized  iron  has  increased  the 
respect  in  which  the  non-ferrous  metal  is  held.  Galvan- 
izing, particularly  in  this  country,  is  all  too  often 
done  down  to  a  price  rather  than  up  to  a  standard.  The 
iron  is  given  an  extremely  thin  coatinp,  and,  what  is 
worse,  an  uneven  one.  sometimes  small  spots  being  en- 
tirely missed.  As  a  result,  durability  is  not  greatly 
increased,  and  the  buyer  gets  the  impression  that  zinc, 
although  rustless,  does  not  wear  long.  The  zinc  in- 
dustry has  a  real  problem  in  persuading  galvanizers  to 
turn  out  an  honest  product.  The  difficulty  is,  of  course, 
that  a  poorly  galvanized  article  looks  just  the  same  as 
the  best,  and  unless  a  manufacturer  establishes  a  repu- 
tation and  a  demand  for  a  certain  brand  he  will  have  a 
hard  time  marketing  his  somewhat  higher  priced 
product. 

Increased  use  of  automobiles  has  greatly  enlarged  the 
demand  for  zinc  oxide  as  a  filler  to  improve  the  resiliency 
and  durability  of  automobile  tires,  for  which  its  only 
competitor  of  impoi'tance  is  carbon  black.  It  is  also  a 
valuable  paint  pigment,  sharing  the  field  with  lead. 
Should  the  demand  for  rouge  continue  unabated  we  may 
come  to  speak  of  the  "tonnage"  going  into  this  field,  for 
the  basis  of  many  kinds  of  rouge  is  understood  to  be  the 
common  zinc  oxide  of  the  medicine  shelf! 

Brass  contains  varying  percentages  of  zinc,  and  the  de- 
mand from  this  industry  is  beginning  to  be  more  ap- 
parent, owing  to  the  fact  that  the  large  tonnages  of  war 
scrap  are  practically  exhausted.  Some  of  the  copper 
propaganda  will  affect  zinc  favorably  in  the  brass  field. 

The  newest  and  most  interesting  outlet  for  zinc  is  as 
a  roofing  and  siding  material,  and  for  leaders  and  eaves- 
troughs.  This  might  be  called  largely  a  war  develop- 
ment, for  during  the  period  of  hostilities  the  zinc- 
rolling  capacity  of  the  country  was  largely  augmented, 
and  when  peace  came  this  equipment  and  experience 
went  begging.  However,  the  New  Jersey  Zinc  Co.,  the 
Illinois  Zinc  Co.,  the  American  Zinc  Products  Co.,  the 
Anaconda  Copper  Mining  Co.,  and  others,  in  co-opera- 
tion with  the  American  Zinc  Institute,  determined  upon 
an  active  campaign  of  public  education  to  the  merits  of 
sheet  zinc.  They  were  aided  in  this  by  the  recent  pro- 
duction of  a  larger  proportion  of  the  more  desirable  elec- 
trolytic and  high-grade  zinc,  and  by  the  fact  that  many 
Americans  had  become  cognizant  of  the  advantages  of 
zinc  as  a  building  material  through  war-time  observa- 
tion in  Europe,  where  the  metal  has  been  used  on  roofs 
for  nearly  a  hundred  years  without  replacement. 

To  succeed,  it  is  not  sufficient  to  make  a  better  mouse 
trap  than  one's  neighbor,  as  Emerson  suggested.  The 
possible  buyer  must  be  taught  that  it  actually  is  a  better 
trap,  how  to  set  it,  and  the  proper  kind  of  cheese  to  use. 
Manufacturers  of  zinc  building  materials  have  had  to 
combat  not  only  ignorance  and  indifference  as  to  the 
method  of  application  and  the  efficiency  of  their  product, 
but  have  also  had  to  fight  against  an  insidious  attitude 
on  the  part  of  jobbers  and  roofers,  inspired  by  the  fact 
that  repair  work  would  not  be  so  necessary  or  profitable 
where  zinc  had  been  used.  However,  much  progress 
has  been  made,  and  inquiries  are  being  received  in  a 
constantly  increasing  volume.     Zinc  shingles  for  houses 


an-  as  pei  mam  nl  as  the  house  it  self,  and  in  the  pi  ■ 
designs  the  butt-shingled  effect  of  wood  is  secured.     An 
oxidized  surface  of  a  slate  gray  color  has  been  perfl 
which  harmonizes  well  with  ordinary  fi  (ruc- 

tion and  finish.  To  be  sure,  the  colored  effects  possible 
with  copper  cannot  be  secured,  except  by  painting.,  but 
tli.-  cost  is  only  half  that  of  copper;  in  fact  it  is  little 
if  any  more  than  that  demanded  for  a  good  wooden 
shingle. 

An   objection   offered  to  the  use  of  zinc   for  ea 
troughs  and  leaders  is  the  high  coefficient  of  expansion 

it  is  about  2.6  times  that  of  iron.    This  has  been  so 
by  the  use  of  corrugations,  slip  joints,  and  imp: 
methods  of  hanging.     It  only  remains  to  make  the  buy- 
ing public  understand  that  old  objections  no  longer  hold. 

As  an  industrial  sheathing  and  roofing,  corrugated 
zinc  should  have  a  wonderful  future.  By  using  a  some- 
what heavier  gage  and  by  making  the  corrugations 
deeper,  a  corrugated  sheet  has  been  developed  only  re- 
cently which  can  be  laid  on  iron  purlins  spaced  at  con- 
ventional distances,  without  danger  of  collapse.  By  thor- 
oughly painting  the  purlins  before  the  sheets  are  laid,  or 
by  separating  the  zinc  from  the  iron  by  pieces  of  asbes- 
tos, galvanic  action  is  avoided  and  the  roof  will  last  in- 
definitely. Where  corrosive  gases  are  present,  as  at 
smelters,  refineries,  and  chemical  plants,  the  advantages 
of  a  properly  laid  corrugated  zinc  roof  and  siding 
should  be  great,  but  have  hardly  been  considered  as  yet. 
In  fact,  in  the  chapter  on  "Roof  Coverings"  in  Professor 
Ketchum's  authoritative  book  on  "Steel  Mill  Buildings," 
1921  edition,  the  use  of  zinc  is  not  even  mentioned. 
However,  the  following  statement  does  appear :  "In  1898, 
the  author  saw  at  the  Trail  smelter,  Trail.  B.  C,  a 
corrugated  steel  roof  made  of  No.  22  corrugated  steel 
and  painted  with  oxide  of  iron  paint,  that  had  corroded 
so  rapidly  in  one  year  that  one  could  stick  his  finger 
through  it  as  easily  as  through  brown  paper." 


Remarks  by  the  Editor 

COMMENTS   on   the   journalistic    "event"    of   the 
consolidation  of  Engineering  and  Mining  Journal 
and  Mining  and  Scientific  Press  continue  to  drift 
in  from  day  to  day. 

The  Arizona  Mining  Journal  prints  a  little  of  the 
usual  rubbish: 

"The  unfortunate  part  is  that  the  Western  country  is  now 
without  a  so-called  national  mining  publication,  one  that  is 
close  to  its  problems;  and  that  the  national  publication  must 
now  be  published  from  Xew  York  City  and  imbued  with  the 
Xew  York  City  idea  of  the  Western  mining  industry  and 
its  general  feeling  that  we  are  still  in  an  uninhabited  and 
wild  country,  and  that  we  should  be  dominated  by  the 
financial  interests  of  New  York  City." 

Comment  is  obvious  and  therefore  unnecessary. 


The  Mining  Journal,  of  London,  is  owl-like  in  its  ability 
to  draw  conclusions,  saying,  with  the  British  preroga- 
tive of  passing  final  judgment  on  the  United  States: 

"The  development  illustrates  strongly  the  centralizing 
tendencies  operating  at  present  in  the  United  States,  where 
the  standardization  of  material  is  obviously  begetting  a 
corresponding  tendency  in  the  standardization  of  ideas." 

A  Daniel  come  to  judgment — yea.  a  Daniel! 


The  Financial  News, of  London,  however,  helps  to  give 
us  greater  faith  in  Lloyd  George  as  a  Europe-doctor. 
It  is  businesslike  and  kind: 

"The  Mining  and  Scientific  Press  was  founded  in  1860; 
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ittd  Mining  Journal   in   lStli!.     The  papers 

-.  but  they  have  pursued  the  same  policy  in 

ssentials,  and  both  have  been  spokesmen  for  the  highest 

-    of   the    mining    profession    ami    the   best    interests   of 
the  mining  industry." 


And  the  Iron  Agt  .  of  New  York,  regarded  by  many  as 
the  leading  iron  and  steel  journal,  takes  cognizance  of 
the  union   in   a   really   critical  and   able  editorial.     Re- 
ferring to  the  competition  of  technical  journalism  with 
ty-subsidized  publications,  like  Mining  and  Metal- 
.  it  says : 

t»f  the  engineering  societies,  after  gaining  numer- 
ical strength,  in  part  by  the  help  of  technical  and  industrial 
publications  which  have  been  built  up  on  their  merits,  have 
:lize  the  buying  power  of  their  member- 
ships by  going  into  the  publishing  business.  Call  it  endow- 
ment or  subsidy  or  whatever  else,  this  use  of  the  resources 
■  >f  such  societies  to  establish  a  competitive  business  was 
never  contemplated  in  their  charter  grants.  It  is  a  ques- 
tion, moreover,  how  far  membership  sanction  would  be  given 
to  these  publishing  enterprises  if  they  were  made  the 
■  a  referendum.  What  has  just  taken  place  in 
the  mining  field  may  start  some  thinking  on  aspects  of  the 
matter  that  have  not  had  much  attention." 


A-  for  Mining  and  Metallurgy  itself,  its  advertising 
agents,  at  least,  were  not  slow  in  striving  for  a  com- 
mercial advantage,  and  of  our  consolidation  they  write 
to  engineers  under  date  of  March  18: 

and  Metallurgy  has  taken  on  greatly  added 
importance  since  the  announcement  of  the  consolidation  of 
Mining  and  ering   and  Mining 

This,  together  with  the  pronounced  improvement 
in  the  make-up  and  editorial  policy  of  Mining  and  Metal- 
lurgy, and  the  fact  that  it  is  the  official  organ  of  the 
Institute  and  is  owned  and  published  by  it,  will,  we  feel 
certain,  cause  you  to  agree  that  its  sphere  of  usefulness 
and  influence  would  be  greatly  enhanced  were  we  to  include 
in  it  a  comprehensive  Professional  Directory  service.  The 
charge  for  this  service  will  be  $36  per  annum." 

Ha-ha  i  sardonic  laughter;  !  Here's  to  the  money- 
making  Institute!  Why,  we  publish  a  professional  card 
fifty-two  times  for  §25  a  year,  friend  Perlmutter?  A 
topsy-turvy  world!  When  the  Institute  is  out  after 
profits,  and  the  Journal-Press  after  increased  service  at 
a  lower  upkeep,  where,  then,  are  our  old-time  notions? 


A  subscriber  in  the  San  Juan  (Colorado),  writing,  not 
for  publication,  to  the  editor,  thus  comments  on  the  use 
of  the  wireless  to  miners: 

"Your  editorial  in  the  issue  of  Feb.  25  regarding  the 
possible  application  of  wireless  to  broadcasting  Journal 
matter  interests  me,  and  I  am  prompted  to  write  you  about 
it.  I  have  become  a  'Radio  Fan'  myself  to  some  extent,  and 
perhaps  my  observations  will  be  of  some  int< 

'I  have  placed  in  my  home  a  first-class  receiving  set, 
Westinghouse  make,  and  have  taken  an  agency  for  the 
stuff  as  a  side  line  during  dull  times  and  fur  the  purpose 
of  familiarizing  myself  with  the  possibilities,  for  I  believe 
this  will  soon  become  a  valuable  adjunct  to  mining  opera- 
tions. 

"My  ixperience  is  probably  typical  of  what  would  be  that 
of  the  average  individual  in  a  mining  district.  I  have  not 
been  at  it  long  enough  to  determine  many  things,  but  I  have 
learned  the  essentials.  Nightly,  I  receive  the  day's  news 
from  Denver,  a  day  ahead  of  our  papers;  I  get  the  day's 
market  reports  and  quotations;  a  great  deal  of  music  is 
broadcasted,  some  of  it  first-class  music  by  regular  artists. 
I  do  this  with  ease  and  in  comfort — simply  sit  down  in  my 
home  at  a  neat  little  table  and  outfit,  turn  the  dial,  and 
listen     in.'       It    is    marvelously    -imple    and    a    fascinating 


study — offers  plenty  of  scope  for  the  man  with  the  experi- 
menting turn  of  mind,  yet  is  compact  and  ready-made  for 
the  man  who  doesn't  want  to  experiment.  You  can  readily 
understand  what  an  appeal  this  has  for  the  dweller  in  a 
mining  camp.  I  receive  also  other  stations,  but  less  satis- 
factorily; I  receive  innumerable  telegraph  stations,  and 
their  messages  will  become  of  much  interest  when  I  have 
learned  to  receive — understand — telegraph  signals.  As  the 
thing  progresses,  I  will  get  more  and  more  things  of 
interest,  and  from  still  other  stations." 

Somehow  or  other,  by  a  kind  of  wireless  telepathy, 
this  puts  us  back  in  San  Juan. 


Our  special  European  correspondent,  Mr.  Jacques 
Negru,  mining  engineer  and  graduate  of  the  University 
of  Liege,  now  in  Europe  after  years  of  professional 
work  in  the  United  States,  has  sent  us  an  interesting 
diary.  What  he  says  about  his  own  native  people  is 
illuminating: 

"The  first  impression  one  gets  of  the  Belgians,  judging 
from  the  appearance  and  actions  of  the  people,  is  that  they 
have  become  quite  sober  and  do  not  show  the  same  vivacity 
as  before  the  war.  They  move  about  slowly,  talk  calmly, 
and  are  very  simply  dressed.  There  was  scarcely  any  con- 
versation in  the  compartments  on  the  train.  How  very 
different  from  before  the  war!  There  are  few  automobiles 
on  the  street  and  practically  no  trucks.  Flemish  horses  are 
still  on  the  job." 

The  second  of  our  series  of  marketing  articles  appears 
in  this  number.  This  article,  by  Charles  Hardy,  deals 
with  the  problem  of  marketing  tungsten.  It  is  a  subject 
we  should  all  know  about.  Mining  schools  should  in- 
clude the  knowledge  of  marketing  in  their  curricula. 

Then  in  the  field  of  non-metallic  mining  is  the  second 
article  on  the  asbestos  district  of  Quebec.  This 
district  is  far  and  away  the  most  important  source  of 
the  world's  asbestos,  so  we  are  naturally  much  interested 
in  it;  and  this  article  deals  with  the  mining,  milling, 
and  preparation  of  the  mineral. 

An  article  by  Sydney  Ball,  on  the  copper  metallurgy 
of  the  Central  African  natives,  is  of  curious  interest. 
The  metallurgist,  it  appears,  was  rated  even  more 
highly  in  Darkest  Africa  than  he  is  in  our  own  land. 
Incidentally,  community  action  and  trade  associations 
are  outlined  in  their  tribal  customs.  That  certain 
mineral  sulphides  are  storehouses  of  electric  energy 
which  may  become  of  commercial  value  is  shown  by 
experiments  described  by  G.  N.  Libby. 


Engineers'  Reports  on  Mines 

THERE  ARE  conservative,  ultra-conservative  and 
timid  mining  engineers  as  well  as  careless,  free- 
thinking,  and  courageous  engineers.  Their  re- 
ports on  mining  properties  vary  accordingly.  This  is 
equally  true  of  all  branches  of  engineering.  It  is  also 
true  of  business  men.  The  ultra-conservative  balance 
with  the  ultra-positive;  the  courageous  with  the  timid. 
It  is  good  for  any  industry  to  have  this  balance,  as  the 
average  is  probably  the  representative  of  the  initiative 
which  advances  the  industry  in  question. 

Mining  projects  are  accepted  or  rejected  for  a  variety 
of  reasons  which  are  more  or  less  not  publicly  expressed. 
Unless  all  of  the  facts  are  known,  unless  the  specific 
instructions  given  to  an  engineer  by  his  client  are 
exposed,  judgment  of  a  report  and  of  the  engineer 
cannot  be  equitably  made.  No  one  can  say  that  he 
played  "safe"  nor  "ten-times  safe." 
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The  Functions  of  Institutes — II 


By  T.  A.  Rickari) 


IN  a  preceding  article  on  this  subject  I  ended  with  a 
compliment  to  the  Institution  of  Mining  and  Metal- 
lurgy, stating  that  its  success  was  due  largely  to  the 
fact  that  the  British  mining  profession  was  concen- 
trated in  London.  Indeed,  this  geographic  factor  enters 
largely  into  the  success  of  a  national  professional 
society.  The  wide  extent  of  the  United  States  and  of 
Canada  is  one  reason  why  the  American  and  Canadian 
institutes  have  succeeded  less  well  in  serving  the  min- 
ing profession.  The  distance  of  most  of  the  mem- 
bers from  headquarters  renders  representation  difficult. 
Those  in  control  of  the  Institute  have  tried  to  obtain 
representative  management  by  means  of  selecting  direc- 
tors from  the  various  Local  Sections,  but  the  plan  has 
broken  down  for  the  simple  reason  that  engineers  living 
at  a  distance  from  New  York  have  neither  the  time  nor 
the  money  to  go  thither  to  attend  the  directors'  meet- 
ings. In  consequence  of  their  failure  to  attend,  the 
control  has  passed  into  the  hand  of  a  small  group  of 
directors — six  or  eight — living  in  New  York  or  in  its 
environs ;  and  they  have  acted  for  the  whole  board  of 
24  directors.  Thus  a  coterie  has  exercised  control,  not 
necessarily  because  they  have  striven  to  obtain  it,  but 
by  the  logic  of  circumstance  and  also  perhaps  on 
account  of  the  fact  that  they  have  given  the  Institute 
the  financial  backing  that  it  has  needed  more  than  once 
during  the  last  year  or  two.  Thus  the  Institute  has 
passed  into  the  control  of  "a  self-perpetuating  oligar- 
chy", as  Mr.  Spurr  has  phrased  it  in  his  presidential 
address  before  the  Mining  and  Metallurgical  Society. 
A  sagacious  leader  of  the  profession,  Mr.  Philip  N. 
Moore,  has  suggested  that  representation  for  the  Local 
Sections  at  a  distance  be  obtained  by  nominating  per- 
sons resident  in  New  York  to  serve  for  them  on  the 
board  of  directors.  This  is  a  palliative  only,  for  those 
who  live  in  New  York  soon  lose  touch  with  the  West. 
The  difficulty  is  geographic.  The  remedy  is  to  develop 
regional — not  local — Sections,  and  diminish  the  centrali- 
zation in  New  York. 

In  discussing  this  subject,  I  assume  that  the  principal 
functions  of  such  a  society  are  to  promote  the  solidarity 
of  the  profession,  to  develop  the  idealism  of  public  serv- 
ice, to  further  acquaintance  and  goodwill  among  its 
members,  and  to  do  these  things  by  means  of  meetings 
and  discussions.  The  publication  of  technical  articles 
or  papers  or  essays  is  incidental  to  the  performance  of 
its  major  social  function.  Whatever  the  conditions 
thirty  years  ago,  it  is  easy  nowadays  for  an  engineer 
to  find  other  means  of  publishing  his  writings,  so  as  to 
reach  the  profession  or  the  public.  As  for  the  dis- 
cussions at  the  meetings,  it  is  safe  to  say  that  they  are 
less  valuable  than  the  conversations  between  members 
before  and  after  the  formal  meetings.  This  is  a  phase 
of  their  social  activities  that  is  not  sufficiently  appre- 
ciated. The  value  of  the  printed  discussions,  on  the 
other  hand,  is  over-rated,  because  much  that  appears  in 
them  comes  from  persons  with  a  bias.  This  is  especially 
true  of  some  of  the  controversies  over  the  relative 
merits  of  proprietary  devices  and  patented  machines, 
concerning  which  a  lot  of  rubbish  has  been  printed  in 


the  Transactions  of  the  American  Institute,  simpl; 
cause  there  has  been  nobody  sufficiently  courageous  (and 
sufficiently  aware  of  the  commercial  ties  of  the  speakers 
or  writers)  to  apply  the  blue  pencil  vigorously.    During 
recent  years  the  meetings  of  the  Institute  have  been 
utilized  systematically  by  the  representatives  of  manu- 
facturers.    I  do  not  blame  them;  they  are  to  be  con- 
gratulated on  their  skill  in  using  such  occasions  for  the 
purpose  of  publicity ;  hut,  it  may  well  be  asked,  how  did 
thej   become  members?    They  are  not  mining  engineers, 
metallurgists,  or  geologists,  and  they  do  not  pretend  to 
be  what  they  are  not,  although  some  of  them  were  re- 
cruited from  the  ranks  of  the  profession.    The  Transac- 
tions contain  many  papers  on  'The  Jones  machine,  by 
Jones',  and  'The  Smith  process,  by  Smith',  but  the  worst 
lapses  are  similar  propaganda,  in  pseudo-literary  form, 
with  no  acknowledgment  of  the  business  or  commercial 
link  between  the  subject  of  the  paper  and  the  writer 
of  it.     At  some  of  our  meetings  the  machinery  agents 
have  given  the  dominant  tone,  socially  pleasant  enough, 
but  utterly  stultifying  to  the  dignity — that  is,  the  scien- 
tific trustworthiness — of  the  technical  discussion.    How- 
ever, despite  the  warnings  of  experience — particularly 
the  experience  of  others,  which  is  the  easiest  and  cheap- 
est   kind    of    experience — the    Canadian    Institute    is 
hungering  for  an  expansion  of  its  membership  and  a 
spreading  of  its  activities,  so  as  to  become  bigger — just 
as  if  mere  bigness  were  not  the  curse  of  the  modern 
world!     Mr.  Mackenzie  is  not  content  with  enrolling  the 
promoters    and    secretaries    of    mining    companies;    he 
desires  the  Canadian  Institute  "to  expand  logically  along 
industrial  lines",  which  he  explains  thus:    "We  must 
secure  many  more  members  from  amongst  the  business 
men  who  have  invested  their  money  or  are  directing  the 
investments  of  others,  prospectors,  salaried  employees, 
and  public-spirited  citizens — and,   in   fact,  take   in   all 
reputable  persons  who  wish  to  identify  themselves  with 
us".    Well,  that  is  exactly  what  the  American  Institute 
has»done  from  time  to  time,  followed  by  spasms  of  selec- 
tiveness,  as  various  presidents  have  been  in  temporary 
ascendancy.    The  result  is  a  mob.  not  a  technical  society. 
It  has  been  assumed  that  increase  of  membership  would 
assure  financial  resourcefulness,  whereas,  of  course,  the 
increase  of  members  has  led  usually  to  an  expansion  of 
the  staff  at  headquarters,  to  the  deputizing  of  duties,  to 
swollen  publications,  to  the  careless  use  of  money,  and 
to  the  decay  of  vitality  that  follows  spurious  growth. 
Those  connected  with  the  periodical  press  know  that  an 
increase  in  the  number  of  subscribers  entails  actual  loss 
unless  the  new  subscribers  are  of  the  same  kind  as  those 
on  whose  support  the  paper  has  been  built.     Mere  ex- 
pansion is  worse  than  futile  unless  it  be  in  the  right 
direction;  that  is,   in  the   direction  that   leads  to   the 
fulfilment  of  the  essential  purpose  for  which  the  insti- 
tute or  the  technical  journal  exists.     It  is  not  toward 
that    kind    of    useful    expansion    that    the    Canadian 
Institute  is  heading;   it  will  become,  as  the  American 
Institute  has  become,  a  nondescript  organization  of  all 
those  connected  with  the  mining  industry;  in  short,  a 
Mining  Congress. 
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The  Problem  of  Depletion 

Solution  Seemingly  No  Nearer  in  Spite  of  Space 

Devoted  to  Subject  in  Internal  Revenue 

Regulations  for  L922 

REGULATION  62  of  the  Bureau  of  Internal  Reve- 
.  nue  contains  what  is  supposed  to  be  the  last  word 
on  depletion.  Is  the  problem  any  nearer  solution  than 
three  years  ago? 
"Art.  206.  Determination  of  fair  market  value  of  min- 
eral property  other  than  oil  and  gax.  .  .  .  The  value 
sought  should  be  that  established  assuming  a  transfer 
between  a  willing  seller  and  a  willing  buyer  as  of  that 
particular  date.  .  .  .  Valuations  by  analytic  appraisal 
methods  such  as  the  per  cent  value  method  are  not  entitled 
to  great  weight:  ill  If  th-_>  value  of  a  mineral  deposit  can 
be  determined  upon  the  basis  of  cost  or  replacement  value, 
t  the  knowledge  of  the  presence  of  the  mineral  has 
not  greatly  enhanced  the  value  of  the  mineral  property,  (3) 
if  the  removal  of  the  mineral  does  not  materially  reduce 
the  value  of  the  property  from  which  it  is  taken,  or  (4)  if 
the  profits  arising  from  the  exploitation  of  the  mineral 
deposits  are  wholly  or  in  great  part  due  to  the  manufac- 
turing or  marketing  ability  of  the  taxpayer.     .     .     ." 

Can  anyone  imagine  an  instance  where  the  buyer  of  a 
mine  was  unwilling? 

The  cost  of  most  mines  is  represented  upon  the  books 
of  the  company  by  a  charge  to  property  account,  and  a 
corresponding  credit  to  capital  stock,  or  probably  the 
vendor  accepted  a  cash  payment  and  the  balance  in  stock 
having  a  par  value  of  say  $5,  which  went  on  to  the  New 
York  Curb  at  $1.75  and  then  went  down  to  37Je.  and 
stayed  there.  What  did  the  mine  cost  the  company? 
If  it  paid  all  cash,  it's  plain  sailing,  unless  the  company 
afterward  '■discover"  the  presence  of  mineral  greatly 
enhancing  the  value  of  the  property. 

Depletion  was  supposed  to  be  (notice  I  say  "was") 
a  deduction  from  income  allowed  by  the  Govemmenf*for 
the  purpose  of  reimbursing  the  owner  for  the  cost  of  the 
property.  If,  therefore,  a  property  was  purchased  for 
oQO  on  the  assumption  that  it  contained  enough  ore 
to  pay  a  profit  on  the  purchase  price,  (the  cost  of  de- 
velopment and  equipment  having  been  taken  into  con- 
sideration as  a  future  charge  against  ore  extracted,  in 
figuring  the  possible  profit),  and  it  is  afterward  found 
that  the  mine  contains  more  or  higher-grade  ore  than 
was  expected,  does  this  discovery  increase  the  original 
cost  of  the  mine?  Depreciation  is  a  deduction  allowed 
i  income,  of  an  amount  sufficient  to  replace  equip- 
ment or  plant  when  it  is  worn  out.  It  must  be  figured  on 
cost,  not  on  value.  It  might  have  cost  considerably  less 
than  it  would  have  later,  but  the  taxpayer  is  not  allowed 
to  take  advantage  of  the  enhanced  value.  It  would  be  a 
peculiar  sort  of  mine  which  would  not  be  reduced  in 
value  by  the  removal  of  its  contents. 

If  a  mine  is  being  profitably  worked,  because  of  good 
and  efficient  management,  that  fact  puts  another  phase 
on  the  question  of  valuation.  Who  is  to  decide  this 
point  ?  Based  on  experience  as  to  recovery  cost  and  sell- 
ing price,  "the  number  of  units  recoverable  in  market- 


able form  multiplied  by  the  difference  between  the  sell- 
ing price  and  the  operating  cost  per  unit  gives  the  total 
expected  operating  profit.  The  value  of  each  mineral 
deposit  is  then  the  total  expected  operating  profit  from 
that  deposit  reduced  to  a  present  value  as  of  the  basic 
date     .     .     ." 

Records  and  data  are  no  criteria  as  to  what  will  be 
in,  say,  ten  years  from  now.  Several  of  the  larger  mines 
have  from  twenty-five  to  fifty  years'  ore  in  sight.  Who 
knows  what  the  average  selling  price  of  copper  is  going 
to  be  during  the  next  twenty-five  or  fifty  years  or  how 
much  costs  will  be  reduced  and  recoveries  increased  by 
improved  mining  and  milling  methods?  The  whole 
trouble  over  depletion  arose  over  the  wording  of  the 
law. 

If  a  property  was  acquired  after  March  1,  1913,  the 
basis  for  depletion  charges  is  the  cost  of  the  mines, 
mills,  and  other  holdings.  If  prior  to  that  date,  the 
fair  market  value  on  that  date.  No  one  has  ever  been 
able  to  figure  the  value  on  March  1,  1913,  of  a  mine 
acquired  and  worked  prior  to  that  date.  The  law  con- 
templated an  allowance  to  return  to  the  owner  in  years 
subsequent  to  March  1,  1913,  that  part  of  the  cost  of 
the  mine  applicable  to  those  years  when  purchased  prior 
to  March  1,  1913.  But  it  didn't  say  so  in  words  any- 
body could  understand.  In  years  prior  to  1913  no  one 
had  ever  seen  a  depletion  account  on  mining  books. 
Some  lawyer  Congressman  had  it  in  his  head  without 
doubt,  but  could  not  say  it.  He  wanted  to  say  that  the 
Government  would  not  be  responsible  for  that  part  of 
the  cost  of  a  mine  applying  to  any  period  prior  to  March 
1,  1913.  He  knew  that,  if  the  cost  was  credited  with 
something  represented  by  the  ore  taken  out  prior  to 
that  date,  the  balance  on  March  1,  1913,  would  be  what 
the  Government  would  allow  to  be  deducted,  but  he  said 
"value,"  and  consequently  mines  were  all  worth  on 
March  1,  1913,  more  than  they  cost,  notwithstanding 
development  work  had  been  charged  off  against  ore  as 
mined. 

If  each  separate  mining  company  is  to  be  allowed  to 
do  the  guessing,  and  these  guesses  become  a  source  of 
controversy  with  the  Internal  Revenue  Bureau,  which 
maintains  a  special  division  called  National  Resources 
for  the  purpose  of  making  contra  guesses,  why  not  let 
the  Government  do  all  the  guessing  and  furnish  a  factor 
to  be  used  for  fixing  depletion  in  the  mining  of  each 
mineral  and  also  the  production  of  oil  and  gas,  this 
factor  to  be  changed  each  year  as  production  costs  and 
selling  prices  increase  or  decrease?  This  would  save 
the  Government  millions  of  dollars  in  the  Natural  Re- 
sources Division  of  the  Internal  Revenue  Bureau  and 
cut  down  the  income  of  a  lot  of  high-brow  accountants 
who  are  reveling  in  the  intricacies  of  the  present  law. 

Two  good  men  in  the  Natural  Resources  Division  can 
in  a  month  compile  all  the  guesses  made  for  three  years 
on  depletion  per  pound  or  per  ounce  of  the  different 
metals,  per  barrel  of  oil,  per  1,000  ft.  of  gas,  timber 
and  other  things,  and  strike  an  average.  Reduce  that 
about  25  per  cent  and  hand  the  results  out  to  be  used 
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as  the  standard  factors  for  L922.    Fire  several  hundred 
employees  and  cut  down  expense?,  which  the  taxpayers 

are  paying.    Cut  out  the  bunk  and  pet  down  to  results. 
Washington,  1>.  C.  C.  B.  Holmes. 


Cheap  Copper 

A  rearrangement  of  prices  has  been  going  on  through- 
out the  world  since  the  autumn  of  1920.  This  rear- 
rangement was  bound  to  come  after  the  Armistice,  when 
the  artificial  high  level  of  prices  brought  about  by  thi 
Great  War  collapsed,  and  with  it  the  policy  of  production 
without  regard  to  cost.  The  metal  industry  has  suffered 
perhaps  more  than  any  othe^-  while  this  painful  and 
necessary  process  has  been  going  on,  and  most  of  the 
big  copper  mines  have  been  obliged  to  shut  down  while 
the  large  stocks  of  that  metal  produced  for  war  purposes 
and  at  high  cost  were  absorbed  by  the  peace-time 
industries. 

Copper  has  reached  a  price  now  that  will  allow  the 
mines  with  the  lowest  costs  to  start  up,  and  if  worked 
at  their  maximum  capacity — w-hich  is,  of  course,  also 
the  most  efficient — to  make  a  profit,  though  small. 
Here  is  where  an  important  point  of  policy,  and  one 
which  will  have  a  profound  and  far-reaching  bearing  on 
the  future  of  the  metal  industry,  comes  in.  What  would 
serve  the  interests  of  the  industry  best?  That  those 
producers  with  the  lowest  costs  should  resume  opera- 
tions at  once,  or  wait  until  the  now  diminishing  stocks 
of  copper  are  absorbed  completely  so  as  to  cause  an 
artificial  high  price  that  will  allow  the  high-cost  pro- 
ducers to  make  a  profit  also?  I  believe  that  the  second 
policy  would  be  detrimental,  not  to  say  suicidal,  to  the 
best  interests  of  the  industry  as  a  whole,  and  for  many 
reasons. 

Let  us  take,  for  the  sake  of  simplicity,  the  copper 
industry  as  an  example.  What  can  be  said  with  regard 
to  copper  will  apply  equally  well  to  the  other  metals. 
Our  civilization  is  becoming  every  day  increasingly  de- 
pendant upon  the  metals.  Of  these,  none  has  become  so 
necessary  of  late  years  as  copper. 

The  scarcity  of  copper  and  copper  alloys  during  the 
war  caused  inferior  substitutes  to  be  employed  in  their 
place,  and  though  the  first  cost  of  these  substitutes  is 
much  lower  than  the  cost  of  the  nobler  metal,  over 
long  periods  of  time  they  become  much  dearer  because 
of  their  necessary  periodical  renewal.  Nothing  like 
cheap  copper,  besides  the  necessary  campaign  of  educat- 
ing the  public,  would  make  the  red  metal  regain  the 
lost  ground.  Not  only  would  this  be  regained  but  new 
fields  would  be  conquered  and  new  uses  be  found  for 
copper.  All  this  is  dependent,  every  one  will  admit,  on 
cheap  copper.  Cheap  copper,  the  cheapest  copper  possible, 
would  permit  the  maximum  and  most  efficient  working 
of  the  mines  at  all  times,  because  a  steady  and  sure  de- 
mand would  be  created  and  the  industry  would  not  be 
subjected  to  alternating  periods  of  inflation  and  depres- 
sion, or  at  least  these  would  not  be  so  frequent. 

There  is  nothing  like  maximum  production  and  low 
prices  to  insure  maximum  efficiency.  I  know  that  a  close 
adherence  to  this  policy  of  cheap  metals  would  mean 
that  the  high-cost  mines  would  be  sacrificed  and  that 
the  profits  to  the  low-cost  producers  would  not  be  so 
large  as  with  high  prices,  but  though  the  profits  would 
be  smaller  they  would  be  more  constant.  Steady  though 
smaller  profits  would  place  the  industry  on  a  surer 
basis  than  large  fluctuating  ones,  and  would  make 
mining,  at  least  base-metal  mining,  more  of  an  invest- 


ment than  a  gamble,  as  the  dividends  would  come  more 
steadily. 

To  prop  up  the  high-cost  proper'  ii  nig  a  high 

artificial  price  through  restricted  production  would  be 
a  wrong  policy.  It  is  a  well-known  tact  that  then  I 
nothing  so  conducive  to  inefficiency  as  high  prices 
and  large  margin  of  profits.  Let  us  remember  what 
happened  during  the  war.  Under  the  stimulus  of  high 
prices  production  at  any  cost  became  the  motto,  and 
nobody  troubled  about  tlie  cost  pf  production.  High 
prices  make  for  inefficiency,  as  they  tend  to  level  up 
costs,  not  by  lowering  those  of  the  inefficient  but  by  rais- 
ing those  of  the  efficient.  The  struggle  for  efficiency 
and  low  costs  comes  about  when  the  margin  of  profits 
begins  to  disappear.  If  it  is  necessary  to  sacrifice  the 
marginal  copper  mines,  let  them  be  sacrificed,  for  the 
sacrifice  will  redound  to  the  benefit  of  the  industry  as  a 
whole. 

Let  us  take  two  widely  different  industries  and  com- 
pare what  happened  to  each  of  them  under  the  opposing 
policies  of  their  directors  at  the  close  of  the  war.  The 
nitrate  industry  tried  to.  maintain  Chilean  scditre  at 
the  high  price  it  reached  during  the  war,  and  to  effect 
this  purpose  the  Association  of  Producers  fixed  the  price 
without  regard  to  the  state  of  the  world's  markets. 
What  have  been  the  consequences  ?  The  industry  is  today 
practically'  dead  and  nearly  all  the  oficinas  are  idle. 
This  means,  of  course,  that  the  investors  are  not  getting 
dividends  for  the  capital  invested.  The  Chilean  govern- 
ment is  not  getting,  either,  any  export  duties  from  the 
nitrate.  Result?  That  the  American  dollar  is  worth 
10  Chilean  pesos  and  the  pound  sterling  45,  in  compari- 
son with  3  and  15,  respectively,  when  the  export  of 
salitre  was  at  its  height.  Also,  Chile  is  experiencing  the 
worst  financial  crisis  that  the  country  has  ever  had  to 
meet. 

The  Chilean  nitrate  industry  offers  the  best  example 
of  what  a  monopoly  can  do  for  an  industry.  As  salitre 
always  had  a  good  market  until  recently,  no  matter  at 
what  price  it  was  sold,  for  it  had  no  competitors,  there 
was  no  incentive  to  cheap  production,  and  the  technical 
methods  of  beneficiation  remained  stationary,  with  less 
than  a  60  per  cent  recovery,  a  worse  condition  than  that 
existing  in  any  other  great  industry-  in  the  world.  There 
has  been  practically  no  progress  for  forty-five  years. 

Markedly  different  to  this  story  is  what  happened  to 
Mr.  Ford's  enterprise.  Mr.  Ford  saw  that  if  he  wanted 
to  sell  automobiles  to  a  much  poorer  world  he  would 
have  to  sell  them  at  the  same,  or.  better  still,  at  a 
lower  price  than  when  money  was  more  plentiful  than 
it  is  now.  He  realized  that  a  low-  price,  the  lowest 
price  possible,  was  necessary  to  obtain  large  sales,  and 
that  these  were  the  only  means  of  keeping  his  plants 
working  at  maximum  capacity  and  resultant  high  effi- 
ciency. Low  prices  and  maximum  capacity  are  inter- 
dependent. The  one  cannot  exist  without  the  other. 
The  result  has  been  that  Mr.  Ford's  enterprise  has  been 
adversely  affected  by  the  world  crisis  to  a  less  degree 
than  any  other  great  industry. 

Cheap  copper  would  enable  the  industry  to  work  at 
maximum  capacity  for  long  periods  of  time.  Steady- 
production  with  a  maximum  output  would  create  and 
develop  that  efficiency  which  would  increase  with  time, 
and  the  cost  of  production  would  tend  to  decrease  rather 
than  to  increase.  Steady  employment  to  the  labor 
force  would  produce  contentment  and  would  induce  in 
the  workers  a  desire  to  remain  where  they  could  obtain 
constant  employment.     They  would  also  be  content  to 
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work  for  smaller  wages  than  in  an  industry  where  dis- 
missal might  come  at  any  time  and  where  they  would  be 
forced  to  save  up  for  IkhI   times. 

Coarse,  there  always  remains  the  danger  of  over- 
production and  the  collapse  of  the  market  through  this 
cause,  but  1  do  not  think  that  the  danger  would  be  great 
in  the  ease  of  copper,  as  this  metal,  offered  at  a  reason- 
able price,  is  bound  to  be  used  in  the  future  in  a  greatly 
increasing  number  of  industries.  F.  Bexitz. 

ago.  Chile     « 

— ♦■ — 

The  Element  of  Chance  in  Drilling 

Alluvial 

The  statements  made  by  Wilbur  H.  Grant  in  his 
paper  on  'The  Valuation  of  Placer  Deposits,"  which  was 
published  in  the  Engineering  and  Minimi  Journal  of 
Feb.  25,  1922,  are  of  so  startling  a  nature  that  they 
demand  close  investigation  before  they  can  be  accepted. 
Present  methods  of  testing  placer  ground  are  roundly 
condemned,  and  a  call  is  made  for  eight  times  the 
number  of  holes  per  unit  of  area  customarily  put  down 
in  average  ground.  This  attitude  evidently  arises  in 
great  measure  from  the  comparison  he  institutes  be- 
tween the  usual  close  spacing  of  cuts  in  lode  sampling, 
and  the  wide  spacing  between  holes  in  drilling  alluvial. 
He  states.  "As  the  amount  of  material  in  a  drill  hole 
sample  is  only  a  small  part  of  the  whole  placer  deposit, 
no  great  number  of  improvements  in  the  refinements 
of  the  mechanical  details  of  sampling  and  computation 
would  have  nearly  as  great  an  effect  on  the  final  results 
as  has  the  irregular  occurrence  of  the  valuable  mineral 
in  the  gravel.  Consequently,  the  deliberate  or  accidental 
location  of  holes  has  vastly  more  influence  on  the  valua- 
tion of  the  deposit  than  all  the  other  forty-nine  or  more 
variables  put  together."  Again,  "The  accuracy  will 
increase  as  the  ratio  of  the  quantity  of  the  sample  to 
the  amount  of  material  in  the  deposit  increases."  This 
last  statement  is  certainly  not  true  to  any  material 
extent  as  it  stands.  If  "number  of  samples"  were 
substituted  for  "quantity  of  the  sample"  it  might  be 
tolerated. 

As  pointed  out  by  Eugene  H.  Dawson  in  the  same 
issue  of  the  Journal,  drilling,  in  an  established  field, 
resembles  the  exploration  and  development  practiced  in 
lode  mining,  and  its  cost  is  a  legitimate  part  of  the  cost 
of  dredge  operation,  but  much  drilling  is  more  to  be 
compared  with  wildcatting  for  oil,  and  the  investor  is 
going  to  be  chary  of  investing  in  the  business  if  he  is 
told  beforehand  that  unless  the  prospective  area  is 
closely  drilled  at  considerable  expense  the  results  will 
be  utterly  untrustworthy. 

There  is  an  extensive  mathematical  literature  on  the 
laws  of  chance,  of  error,  and  of  probable  deviations  from 
the  truth  in  a  series  of  observations,  but  this  relates 
only  to  cases  where  a  definite  magnitude  is  observed, 
the  measurement  of  which  is  subject  to  small  unavoid- 
able errors.  It  is  possible,  for  example,  to  calculate  the 
largest  probable  number  of  instances  of  deviation  from 
the  mean  'evens)  in  matching  a  large  number  of  nick- 
els. There  is  also  a  theory  of  sampling,  showing  the 
limits  within  which  error  will  probably  be  confined  by 
taking  a  sufficiently  large  bulk  of  a  sample  from  mate- 
rial whose  particles  are  of  a  given  average  size,  and  it 
is  perhaps  worth  while  to  point  out  that  this  bulk 
does  not  in  the  least  depend  on  the  total  bulk  of  the 
material  which  is  being  sampled.  But  nothing  of  the 
kind  appears  to  be  applicable  in  the  present  case,  where 


we  are  concerned  with  the  determination  of  a  mean 
value  by  the  measurement  of  a  large  number  of  inde- 
pendent values  which  will  be  found  to  differ  widely 
among  themselves. 

The  determination  of  the  average  value  of  an  alluvia! 
deposit  by  drilling  may  be  compared  to  the  determina- 
tion of  the  mean  elevation  of  a  block  of  territory  by  a 
series  of  arbitrarily  placed  spot  levels.  Similarly,  it 
may  be  compared  to  the  determination  of  the  mean 
elevation  along  a  section  line  by  leveling,  but  where  the 
observer  receives  no  guidance  from  the  actual  character 
of  the  ground  as  he  views  it,  but  spots  his  rod  at  more 
or  less  regular  distances.  Such  a  section  may  be  either 
practically  horizontal,  a  fairly  regular  steep  or  gentle 
undulating  slope,  or  wildly  irregular  in  gradient  and 
elevation,  with  a  number  of  irregularly  distributed  high 
and  low  points  of  different  elevations  among  themselves. 
The  three  categories  into  which  Mr.  Grant  divides  al- 
luvial deposits  may  thus  be  represented.  Anyone  can 
draw  such  a  section  for  himself,  determine  its  mean 
elevation  carefully  by  reading  off  closely  spaced  ordi- 
nates,  and  then  see  what  means  he  obtains  by  wider 
spacing  of  the  ordinates,  placing  these  at  regular  inter- 
vals, but  starting  at  a  different  point  each  time.  1 
strongly  recommend  anyone  interested  to  do  this.  It 
will  restore  confidence,  should  this  have  been  shaken  by 
recent  revelations.  It  is  surprising  how  difficult  it  is 
to  draw  a  sufficiently  jagged  section,  if  it  is  of  reason- 
able length,  to  obtain  any  serious  deviation  from  the 
average. 

Mr.  Grant's  alarmist  view  seems  to  be  altogether  due 
to  his  belief  that  the  ratio  of  the  volume  of  the  sample 
to  the  volume  of  the  material  sampled  is  a  criterion  of 
accuracy  in  alluvial  sampling.  Such  is  actually  not  the 
case  at  all. 

In  computing  values,  although  the  practice  of  differ- 
ent engineers  varies  according  to  individual  idiosyn- 
crasies, the  basic  assumption  always  made  is  that  the 
values  at  points  intermediate  between  those  where  the 
samples  are  actually  taken  vary  regularly  between  those 
points,  and  inaccurate  results,  or  discrepancies  between 
drilling  and  dredging  results,  where  they  are  not  due 
to  the  dredge  itself,  or  to  actual  errors  in  individual 
samples,  or  to  a  consistent  error  throughout,  as  would 
arise  from  the  adoption  of  an  incoiTect  factor,  are  due 
to  this  assumption  being  incorrect.  Nobody  supposes 
that  it  is  literally  true,, of  course;  what  is  assumed  is, 
that  in  a  sufficiently  large  number  of  point-to-point 
cases  those  where  a  plus  error  is  introduced  in  conse- 
quence of  this  assumption  will  be  balanced  by  those 
into  which  a  minus  error  is  introduced,  and  the  effi- 
ciency of  close  drilling  lies  not  in  the  fact  that  it 
produces  finally  a  larger  bulk  of  samples,  but  that  the 
probability  of  serious  departure  from  the  rule  of  regu- 
lar variation  from  point  to  point  will  be  less  as  the 
holes  are  closer  together;  and,  further,  that  as  a  larger 
number  of  these  point-to-point  cases  are  taken  together, 
the  law  of  averages  will  work  out  so  that  there  will  not 
be  any  great  excess  of  the  one  case  over  the  other. 
This  is  about  the  only  place  where  the  mathematical 
law  of  averages  operates  at  all  in  relation  to  alluvial 
sampling. 

The  law  of  averages  is  usually  stated  thus : 

1.  Plus  and  minus  errors  are  equally  likely. 

2.  Large  errors  are  less  common  than  small  ones. 

3.  Very  large  errors  do  not  occur. 

London,  England.  R.  T.  Hancock. 
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Inheritance  and  Industrial  Unrest 

Touching  upon  the  problem  of  the  present  unrest,  it 
is  rather  strange  thai  more  prominence  lias  not  been 
given  to  the  abolition  of  inherited  wealth  as  a  cure, 
and  the  simplest  cure,  for  most  of  the  existing  differ- 
ences between  capital  and  labor.  The  gradual  abolition 
of  the  privilege  of  inheritance  would  solve  most  of  the 
world's  present  difficulties  without  interfering  with  the 
ordinary  functions  of  the  governments  and  without 
seriously  interfering  with  present  industrial  institu- 
tions. The  industries  of  the  world  are  tending  toward 
greater  consolidation,  and  not  toward  disintegration; 
toward  co-operation,  and  not  toward  competition.  There 
is  no  objection  to  that.  The  difficulty  comes  in  the  dis- 
tribution of  the  earnings.  In  considering  this  problem 
a  fundamental  distinction  must  be  made  between  earned 
wealth  and  unearned  wealth. 

It  can  readily  be  shown  that  from  50  to  75  per  cent 
of  the  earnings  of  the  heads  of  poor  families  goes  to 
support  and  to  increase  the  unearned  fortunes  of  the 
rich.  This  burden  is  getting  hard  to  bear,  and  is  the 
fundamental  cause  of  the  present  unrest,  when  it  is 
considered  that  fully  80  per  cent  of  the  people  of  the 
United  States  may  be  classified  as  poor. 

Socialism  has  been  given  a  great  deal  of  considera- 
tion, but  socialism  leads  to  communism,  for,  if  it  is 
desirable  to  socialize  some  industries,  there  would  be 
no  stopping  place  until  all  industries  were  socialized,  and 
this,  in  effect,  would  be  communism.  Whether  com- 
munism is  desirable  or  not  is  another  matter. 

The  bonus  system  has  been  given  a  great  deal  of 
consideration,  but  the  bonus  system  will  not  meet  the 
conditions,  and,  in  the  end,  would  lead  to  communism; 
for  if  labor  is  entitled  to  a  part  of  the  earnings,  aside 
from  its  wages,  it  will  be  seen  that  it  can  demand  more 
and  more,  until  finally  it  can  demand  all  the  earnings. 

Government  regulation  has  also  been  given  a  great 
deal  of  prominence,  in  the  discussions  between  capital 
and  labor.  Manifestly,  again,  if  one  industry  can  and 
should  be  regulated  by  the  government,  all  can  and 
should  be  so  regulated.  We  would  then  have  govern- 
ment by  regulation  instead  of  government  by  represen- 
tation. This  would  perpetuate,  and  not  eradicate,  the 
present  evil.  In  the  end,  it  would  no  doubt  lead  to 
government  ownership — that  is  to  say,  socialism. 

It  would  seem  as  if  the  present  tendency  of  solving 
the  problem  of  unrest  is  toward  a  mild  form  of  social- 
ism, either  as  represented  by  the  socialists  themselves, 
by  an  enlargement  of  the  bonus  system,  or  by  an  en- 
largement of  government  regulation.  It  is  believed  that 
neither  of  these  remedies  offers  the  best  way  out  of  the 
difficulty.  The  one  remedy  which  would  meet  all  the 
essential  conditions  is  the  gradual  abolition  of  the 
privilege  of  inheritance.  This  could  be  done  without 
much  shock  to  existing  institutions.  It  would  be  in  line 
with  American  ideas  and  American  ideals. 

The  Declaration  of  Independence,  which  has  always 
been  the  basis  of  American  liberty,  says:  "We  hold 
these  truths  to  be  self-evident,  that  all  men  are  created 
equal;  that  they  are  endowed  by  their  Creator  with 
certain  unalienable  rights."  Surely,  no  one  would  say 
that  men  are  created  equal,  when  the  children  of  the 
poor  are  born  into  the  world  free  of  any  crime  save 
that  of  the  poverty  of  their  parents,  yet  sentenced  to 
pay  a  large  portion  of  their  life's  earnings  to  other 
children,  simply  because  the  ancestors  of  the  other 
children  had  acquired  wealth.     If  any  one  doubts  the 


evils   of    inherited    wealth,    let     him    ask    why    < child 

should   inherit    undeserved   poverty  and  another   uride- 

.  i'il  wealth,  and  if  he  did  not  kuirw  in  advance  which 
child  was  his  he  would  do  some  thinking.  Inheritance 
is  an  offence  against  society;  it  is  an  offence  against 
the  inherited;  it  is  an  offence  against  the  disinherited. 
It    is  also  an  offence  against  American  traditi 

Lincoln,  in  one  of  his  speeches,  said:  "But  it  has  so 
happened  in  all  ages  of  the  world  that  some  have  labored 
and  others  have  without  labor  enjoyed  a  large  portion 
of  the  fruits.  This  is  wrong  and  should  not  continue. 
To  secure  to  each  laborer  the  whole  product  of  his  labor, 
or  as  nearly  as  possible,  is  a  worthy  object  of  any  good 
government."  In  this  connection  it  might  be  well  to 
ask  how,  or  when,  or  where,  did  an  heir  labor  for  a 
dollar  which  he  inherited.  He  gets  without  giving;  he 
reaps  without  sowing. 

Jefferson,  who  was  certainly  the  greatest  statesman 
and  one  of  the  greatest  patriots  that  America  has  yet 
produced,  says:  "These  are  axioms  so  self-evident 
that  no  explanation  can  make  them  plainer:  That  our 
Creator  made  the  earth  for  the  use  of  the  living  and 
not  of  the  dead;  that  those  who  exist  not  can  have  no 
use  nor  right  in  it ;  no  authority  or  power  over  it ;  that 
one  generation  of  men  cannot  foreclose  or  burden  its 
use  fo  another,  which  comes  to  it  in  their  own  right 
and  by  the  same  divine  beneficence.  .  .  .  Habit 
alone  confounds  civil  practice  with  natural  rights." 

Blackstone  says :  "There  is  no  foundation  in  nature 
or  in  natural  law  why  a  set  of  words  upon  parchment 
should  convey  the  dominion  of  land:  why  the  son  should 
have  the  right  to  exclude  his  fellow  creatures  from  a 
determinate  spot  of  ground  because  his  father  had  done 
so   before  him." 

In  a  court  decision  rendered  in  Pennsylvania,  it  was 
said:  "There  is  no  provision  of  our  Constitution  or 
that  of  the  United  States,  which  secures  the  right  of 
any  one,  whether  kindred  or  not,  to  take  property  by 
inheritance.  Descent  is  a  creature  of  the  statute  and 
not  a  natural  right." 

Carnegie  says,  in  his  "Gospel  of  Wealth,"  that :  "The 
Almighty  Dollar  bequeathed  to  children  is  an  almighty 
curse."  The  late  William  K.  Vanderbilt  said,  in  1905: 
"Inherited  wealth  is  a  big  handicap  to  happiness.  It  is 
as  certain  death  to  ambition  as  cocaine  is  to  morality." 
Only  within  the  last  few  weeks,  Henry  Ford  remarked: 
"It  would  be  said  that  people  bought  these  (railroad) 
stocks  for  the  financial  protection  of  their  families,  their 
children.  Protection  from  what?  From  the  necessity 
of  earning  their  living.  Their  children  would  be  better 
off  if  they  had  to  finance  themselves." 

The  abolition  of  inheritance  would  largely,  if  not  en- 
tirely, automatically  solve  the  problem  of  the  present 
social,  industrial,  and  political  unrest.  With  the  aboli- 
tion of  inherited  wealth,  every  one  would  get  all,  or 
nearly  all,  that  he  earned,  and  there  would  be  no  cause 
then  for  strikes  or  labor  agitation.  There  would  be 
capital,  as  now,  but  no  permanent  capitalistic  class. 
The  differences  between  capital  and  labor  would  die  a 
natural  death,  the  same  as  did  the  conflict  between 
plebian  and  patrician  with  the  abolition  of  inherited 
nobility,  and  the  same  as  did  the  conflict  between  the 
North  and  the  South  when  inherited  slavery  was  abol- 
ished. The  abolition  of  inheritance  would  not  involve 
any  injustice  to  anyone.  It  would  be  in  the  nature  of 
restitution,  and  not  of  confiscation. 

Denver,  Col.  William  E.  Greenawalt. 
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Marketing  Tungsten  Ores 

Domestic  Product  ion  Now  Dormant — Tungsten  Used  Industrially  in  Alloys, 
Pigments  and  for  Lamp  Filaments — Markets  Are  Hamburg,  London  and 
New  York— World's  Consumption  Estimated  To  Be  15,000  Tons  of  Ore 

By  Charles  Hardy 


TUNGSTEN  seems  to  have  been  known  for  many 
years,  but  its  use  on  any  large  scale  began  only 
about  fifty  years  ago.  It  was  used  by  the  sword 
makers  of  Damascus  in  the  Middle  Ages,  as  most  of  the 
swords  of  that  time  which  have  been  examined  show  a 
certain  percentage  of  tungsten  in  their  composition. 

Tungsten,  known  also  as  wolframite,  an  older  name, 
is  first  mentioned  in  literature  toward  the  latter  part 
of  the  sixteenth  century  in  the  works  of  Lazarus  Ercker. 
Wolframite  was  then  known  only  as  a  compound  which 
interfered  with  the  reduction  of  tin  ores,  with  which 
it  is  generally  associated.  It  was  not  realized  that  this 
detrimental  impurity  contained  a  new  element.  The 
discovery  of  tungstic  acid  as  a  new  compound  was  made 
by  Karl  Wilhelm  Scheele  in  1781.  The  compound  of 
tungstic  acid  and  calcium  known  as  scheelite  was 
named  after  him.  A  Spaniard  named  Elhuyar,  in  1786, 
probably  the  first  to  utilize  tungsten  with  steel. 
The  amount  of  tungsten  used  until  the  middle  of  the 
nineteenth  century  was  inconsequential,  and  all  the 
work  done  up  to  that  time  must  be  classified  as 
experimental. 

In  a  publication  which  appeared  in  London  in  1807, 
Frederick  Accum  states  that  tungsten  "is  not  employed 
but  promises  real  utility,  on  account  of  its  color- 
ing properties,  as  a  basis  for  pigment,  since  the  com- 
pounds, it  is  said,  form  with  vegetable  coloring  matters 
and  afford  colors  so  permanent  as  not  to  be  acted  on  by 
the  most  concentrated  oxigenated  muriatic  acid,  a  great 
enemy  of  vegetable  colors."  Of  the  tungsten  com- 
pounds, the  same  authority  says,  "The  salts  are  very 
little  known." 

About  the  year  1860,  efforts  were  made  to  utilize 
tungsten  in  the  manufacture  of  rails,  and  at  Terrenoire, 
France,  rails  containing  5  per  cent  of  tungsten  were 
manufactured.  The  high  prices  quoted  in  those  days 
for  tungsten  ores  prevented  its  immediate  application 
on  a  large  scale.  In  a  book  issued  by  Heinrick  Leiser, 
reference  is  made  to  the  price  in  1860,  1,400  marks,  or 
the  equivalent  of  approximately  $150  per  unit.  A 
British  patent  by  Oxland,  covering  the  manufacture 
of  sodium  tungstate,  and  the  process  of  converting  the 
ere  into  sodium  tungstate  before  reducing  it,  gave 
the  industry  considerable  impetus.  At  the  Paris  Inter- 
nationa! Exhibition  in  1900,  the  first  utilization  of 
tungsten  in  the  tool  and  high-speed  steel  industry  was 
shown,  by  exhibits  principally  on  the  part  of  the  Beth- 
lehem Steel  Co.  ("the  so-called  Taylor  White  steffel). 
Closely  following  the  application  to  high-speed  and 
tool  steel,  tungsten  was  employed  in  the  manufacture 
of  lamps,  with  which  the  names  of  Dr.  Just  and  Dr. 
Hans  Kuzel  will  always  be  associated. 

Tungsten  is  used  in  a  variety  of  products.  Its  prin- 
cipal application  is  in  the  high-speed  tool  industry.  It 
also  finds  regular  uses  in  the  following  trades:  As  a 
metal — in  the  electric  lamp  industry;  in  replacing 
platinum  for  contact  points  in  the  automotive  and 
■     ~'raph  industries   'wireless  apparatus);  in  dentistry 


to  replace  platinum  pins;  in  phonograph  needles;  in 
shell  steel,  and  in  chemistry  to  replace  a  number  of 
platinum  chemical  apparatus.  As  ferro  tungsten — 
for  making  alloy  steel,  magnetic  steel,  and  other  sim- 
ilar products.  Tungsten  is  also  used  in  the  manufacture 
of  non-ferrous  alloys,  as  it  alloys  with  most  other 
metals.  Tungsten  compounds  are  used  in  the  manufac- 
ture of  colors.  In  combination  with  barium  a  white 
color  is  produced;  with  nickel  a  light  green;  with 
chromium  a  dark  green;  with  cobalt  a  blue,  and  used 
as  tungstic  acid  alone,  a  yellowish  color  is  formed. 
Tungsten  is  further  used  for  impregnation  and  as  a 
mordant  in  the  cloth  industry.  Stellite  is  an  alloy  of 
cobalt,  chromium,  and  tungsten,  and  other  alloys  have 
been  made  of  copper,  nickel,  and  tungsten.  Platinoid  is 
60  per  cent  copper,  25  per  cent  zinc,  12  to  14  per  cent 
nickel,  and  1  to  2  per  cent  tungsten.  Sideraphit  is  a 
composition  of  iron,  nickel,  aluminum,  copper  and 
tungsten.  Other  alloys  of  tungsten  are  also  known. 
Scheelite  has  been  used  to  a  considerable  extent  in 
X-ray  technique. 

Tungsten  Ore  Users  in  the  United  States 

During  the  war  the  fallowing  works,  in  the  United 
States,  were  consuming  tungsten  ore,  and  though  a 
number  of  these  are  not  at  this  moment  operating, 
owing  to  the  general  commercial  condition,  with  a 
revival  of  trade  most  of  them  should  again  resume 
activity : 

The  Crucible  Steel  Co.  of  America Pittsburgh,  Pa. 

Primos  Chemical  Co.,  (a) Primos,  Pa. 

Firth  Sterling  Steel  Co McKeesport,  Pa. 

Latrobe  Electric  Steel  Co Latrobe,  Pa. 

Vanadium  Alloy  Steel  Co Latrobe,  Pa. 

Hudson  Reduction  Co Latrobe,  Pa. 

Penn  Electric  Smelting  Co Philadelphia,  Pa 

E.  J.  Levino  &  Co .  Philadelphia,  Pa. 

Electric  Reduction  Co.,  (6) Washington,  Pa. 

Fansteel  Corporation Chicago,  111. 

H.  L.  Hollis   Chicago,  111. 

Tungsten  Products  Co.,  (</ 1.  Baltimore,  Md 

General  Kl.-.-irir  ('<>   National  Lamp  Works...  Cleveland.  Ohio 

General  Electric  Co Schenectady,  N.  Y. 

Ludlow  Steel  Co Albany,  N.  Y. 

Atlas  Crucible  Steel  Co Syracuse,  N.   V. 

Electro  Metallurgical  Co Niagara  Falls.  N.  V 

Metal  &  Thermit  Co New  York 

Chemical  Products  Co Washington,  D.  C 

Black  Mountain  Co Boulder,  Col. 

Tungsten  Products  Co.,  (c) Boulder,  Col. 

(a)  Gone  out  of  business. 

(b)  Now  operating  under  title  of  Molybdenum  Corporation  of  America. 

(c)  Now  operating  under  title  of  Radium  Co.  of  Colorado. 

Geographical  Distribution  of  Tungsten  Ores 

Prior  to  the  war  the  important  sources  of  tungsten 
ores  were  Burma,  Australia,  New  Zealand,  North 
America,  South  America,  Portugal,  and  Siam,  each  of 
which  produced  more  than  750  tons  per  annum.  During 
the  war  the  developments  caused  by  the  large  demand 
and  the  stimulation  of  the  high  prices  shifted  the 
production  centers  considerably,  and  China,  which  prior 
to  1914  was  not  known  as  a  producer  of  tungsten  ore, 
became  the  largest  producer  in  the  world. 

Tungsten  is  found  widely  distributed  all  through  the 
world.  Scandinavia,  Russia,  Germany,  Austria,  France, 
Spain,  England,  Canada,  Alaska,  Mexico,  Bolivia,  Peru. 
Argentina,  South  Africa,  and  the  Straits  Settlement  all 
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contributed  during  the  war  toward  the  huge  production 
of  approximately   .'V2.000  tons. 

Marketing  Points — Until  L914,  the  best  marketing 
point  for  tungsten  ore  was  Hamburg,  as  Germany 
reduced  most  of  the  tungsten  ore  mined  in  the  world 
to  either  the  metal  or  ferrotungsten.  Though  50  per 
cent  of  the  ore  at  that  time  was  found  in  the  British 
colonies,  and  a  like  proportion,  if  not  more,  was  con- 
sumed by  the  British  steel  industry,  the  German 
industry  had  control  of  the  conversion  of  the  ores. 
During  the  war  the  marketing  of  tungsten  ore  shifted, 
and,  in  addition  to  Hamburg,  London  and  New  York 
are  now  important  marketing  centers  for  tungsten  ores. 

Consumption — The  production  of  tungsten  ore  has 
practically  kept  pace  with  the  consumption  of  tungsten, 
and  any  increased  production  has  been  absorbed  by 
the  new  uses  discovered  for  tungsten.  The  world's 
annual  production  from  1898  to  the  present  is  given  in 
Table  1  and  in  Fig.  1.  In  1917,  a  production  of  25,523 
tons  was  reached.    This  tonnage  was  actually  consumed. 

It  was  anticipated,  had  the  war  continued,  that  a 
total  of  25,000  tons  per  annum  would  not  be  equal  to 
the  requirements,  and  all  governments  urgently  put 
forth  special  effort  to  increase  their  production.  The 
sudden  ending  of  the  war,  however,  cut  down  the  con- 
sumption considerably.  The  highest  production  ever 
reached,  in  1918,  was  32,000  tons,  followed  by  the 
production  of  20.000  tons  in  1919  and  11,000  tons  in 
1920.  This  was  more  than  the  industry,  disorganized 
by  the  signing  of  the  Armistice  and  the  consequent 
withdrawal  of  the  war  demand,  could  possibly  absorb. 
The  accumulation  of  ore  here  as  well  as  in  Europe  had 
made  it  impossible  to  gage  accurately  the  present  posi- 
tion, and  now  the  world's  consumption  of  tungsten  ore 
is  estimated  not  to  exceed  a  total  of  15,000  tons  per 
annum. 

Requirements  as  to  Content  and  Purity — Tungsten 
is  found  as  tungstic  oxide  in  combination  with  other 
elements.     The  principal  minerals  are: 

Wolframite  (Fe.MnO)WOs,  tung-  Powellite   Ca(MoW)04 

state     of     iron     and     manga-  Tungstite    (VTO,  H.O) 

nese.  Stolzite    (PbWO.) 

Ft-rberite       (FeO      WOs),      iron  Respite       (PbffO,)        (different 
tungstate  crystallization) 

Hiibnerite      (JIn0.WO3),      man-  Cuprotungstite     (CuWO,    2H.O) 

ganese   tungstate  Ferritungstite 

•       (CaO.WO;.).     calcium         (Fe.03  WOs  6HsO) 

tungstate  Tungstenite    (WS.) 

Tungsten  ores  are  generally  grouped  into  two  classes : 

(1)  Wolframite — in  general,   includes   the  black  ores. 

(2)  Scheelite — includes  tungstic  acid  in  combination 
with  lime. 

Tungsten  ores  vary  considerably,  and  hardly  any  two 
mines  produce  like  ores.  Though  in  general  tungsten 
ores  are  marketed  on  the  basis  of  60  or  65  per  cent 
tungstic  acid  I  WO,  I  and  better,  the  trade  likes  to  buy  a 
known  product  of  a  given  mine  or  ores  upon  which 
the  analysis  is  guaranteed. 

Ores  are  generally  classified  according  to  the  type  of 
reduction  applied  by  the  buyer.  The  manufacturers 
"of  tungsten  salts  or  lamps  can  use  different  grades. 
The  reduction  of  tungsten  ores  may  be  divided  into 
three  classes:  (1)  Chemically,  as  in  the  manufacture 
of  sodium  tungstate  and  reduction  to  metallic  tungsten 
powder  or  the  making  of  yellow  tungstic  oxide  for  pig-  • 
ment  or  other  purposes.  (2)  By  the  electric  furnace, 
with  ferrotungsten  as  a  product.  (3)  By  the  Thermit 
process. 

In  the  chemical  process,  most  of  the  impurities 
objectionable  in  other  processes,  such  as  tin.  copper, 
phosphorus,  arsenic,  sulphur,  and  manganese,  are  elimi- 


nated, and  a  buyer  applying  chemical  treatment  can 
use  almost  any  ore.  In  the  manufacture  of  ferro- 
tungsten by  the  electric  furnace,  it  is  essential  to  have 
an  ore  as  free  as  possible  from  impurities,  as,  in  the 
process  of  fusing,  the  impurities  would  enter  into  the 
finished  product.  A  desirable  quality  of  ore  for  this 
class  of  buyer  should  be  one  containing  more  than  65 
per  cent  tungstic  acid  and  not  more  than  0.05  per 
cent  each  of  tin,  copper,  phosphorus,  arsenic,  and  sul- 
phur. In  the  Thermit  process  the  highest  quality  ore, 
free  from  impurities,  is  wanted. 

The  quality  requirements  called  for  in  groups  2 
and  1 3)  make  it  impossible  to  sell  certain  ores,  or 
incumbent  upon  the  producer  to  subject  the  ore  to 
Bpecial  treatment — magnetic  separation  for  the  elimi- 
nation of  tin,  copper,  lead,  and  other  impurities;  or 
where  an  excess  of  phosphorus  is  present,  the  dephos- 
phorization  process  by  acid  treatment  is  employed; 
sulphur  and  arsenic  are  eliminated  by  roasting.  Typical 
analyses  are  given  in  Table  2. 

The  coarseness  or  fineness  of  the  material  is  imma- 
terial to  any  user.  Tungsten  ores  reach  the  trade 
from  a  fist-size  down  to  a  fine  powder.  The  former 
is  generally  the  result  of  hand  sorting,  and  the  fine 
powder  the  product  of  table  concentration  or  electro- 
magnetic separation. 

Wolframite,  ferberite,  and  hubnernite  all  show  the 
same  physical  characteristics.  All  three  are  subject  to 
electromagnetic  treatment.  The  presence  of  tin,  cop- 
per, antimony,  arsenic,  phosphorus,  bismuth,  and  sul- 
phur reduce  the  value  of  the  ore.  No  definite  scale 
exists  by  means  of  which  to  adjust  the  price,  because 
of  impurities.  The  price  is  fixed  by  the  individual 
negotiation  between  buyer  and  seller. 

No  definite  ruling  exists  governing  the  quantities 
sold,  although  in  this  country  buyers  prefer  to  purchase 
in  carload  lots.  Material  shipped  from  an  American 
mine  can  easily  be  handled  in  this  way,  but  the  foreign 
ores  reach  New  York  in  quantities  varying  from  a  few- 
bags  to  fifty  tons. 

Penalties  and  Premiums — No  accepted  practice  has 
been  evolved  covering  the  premiums  or  penalties.  At 
one  time  a  premium  was  paid  for  material  running  over 
65  per  cent  tungstic  acid.  However,  as  the  available 
stocks  are  exceedingly  heavy,  sufficiently  high-grade 
material  can  now  be  had  without  buyers  having  to  pay 
a  premium. 

The  ore  is  weighed  and  sampled  at  the  buyer's  works 
if  sold  before  arrival;  otherwise,  the  sampling  is  done, 
at  port  of  arrival,  by  quartering  or  by  automatic 
samplers.  The  general  tendency  on  the  part  of  the 
samplers  has  been  to  sample  lumpy  ore  by  taking 
approximately  a  30  per  cent  sample  of  the  material; 
fine  concentrate  by  taking  about  10  per  cent.  The 
final  sample  is  reduced  to  approximately  10  to  15  lb. 
and  taken  by  the  chemist  for  analysis.  Weighing  is 
generally  done  in  drafts  of  six  bags. 

Analyses  for  tungsten  and  the  impurities  are  made 
from  these  samples.  In  most  countries  the  analyses 
of  certain  recognized  chemists  are  accepted  by  buyers 
and  sellers  as  final.  Only  in  rare  instances  is  the 
assay  determined  by  two  chemists,  and  in  such  event 
the  mean  of  the  two  assays  is  the  basis  for  settlement. 
The  tolerance  is  one-half  of  1  per  cent.  If  the  differ- 
ence is  larger  a  referee  assay  is  made.  This  is  averaged 
with  the  one  nearest  to  it,  and  the  mean  of  the  two  is 
accepted  for  the  final  settlement. 

Transportation      Requirements  —  Tungsten     ore     is 
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shipped  in  double  bags.     The  size  of  the  bags  varies 

between  -J00  to  224   lb.   per   bag.     Hags   are  generally 
returnable  to  sellers. 

Value  Computation— The  accepted  measure  used  in 
computation  of  the  value  is  the  so-called  unit.  One 
unit  equals  1  per  cent.  In  the  United  States,  the 
ron  is  generally  adopted  as  the  basis  for  calcula- 
tion, and  one  unit  is.  therefore,  equivalent  to  20  lb. 
of  tungstic  acid  (WO,).  In  England  and  the  British 
colonies,  the  English  ton  is  the  basis;  in  France  and 
uny  the  metric  ton.  A  unit  is  equivalent  to  22.4 
lb.  in  the  former,  and  22.08  lb.  tungstic  acid  in  the 
countries. 
Terms  of  Settlement— Domestic  ores  are  shipped  to 
the  buyer's  works.  A  preliminary  invoice  calling  for 
payment  of  90  per  cent  is  attached  to  the  documents. 
Foreign  ores  are  paid  for  at  the  rate  of  75  per  cent 
of  the  preliminary  invoice  against  documents,  and  in 
both  transactions  final  settlement  is  made  immediately 
upon  determination  of  weights  and  analysis  by  a  mutu- 
ally approved  chemist.  Between  the  importer  and  the 
foreign  shipper,  the  method  of  settlement  is  also  on 
the  basis  of  75  per  cent  advanced  against  the  documents. 
In  many  transactions  a  credit  is  obtained  for  this 
amount. 

Marketing  Problems  and  Conditions  Influencing 
Prices— Tungsten  ores  should  be  cleaned  by  concentra- 
tion to  as  high  above  60  per  cent  as  possible.  Tjie 
higher  the  percentage  of  tungstic  acid  in  the  concen- 
trates the  smaller  the  losses  in  the  production  of 
ferrotungsten.  Hence,  buyers  can  afford  to  pay  the  top 
market  price  for  a  high  concentrate. 

Tin.  bismuth,  copper,  lead,  antimony,  and  iron  are 
generally  eliminated  by  electromagnetic  separation, 
which  is  best  done  at  the  mine  itself.  There  are  in  the 
United  States,  England,  Germany,  and  France  works 
which  clean  concentrates  by  magnetic  separation  on 
toll.  The  average  cost  of  such  separation  is  from  $30 
to  $35  per  ton.  If  sulphur  is  present,  roasting  of  the 
ore  is  advisable.  During  this  roasting  arsenic  and 
phosphorus  are  generally  eliminated  or  considerably 
reduced.  The  dephosphorization  alone  has  been  suc- 
cessfully achieved  by  treatment  with  diluted  sulphuric 
or  muriatic  acid  under  injection  of  live  steam  during 
the    process.      If   tin,    copper,    lead,    and    bismuth    are 
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present  in  sufficient  quantities,  a  further  concentration 
of  the  tailings  for  the  recovery  of  these  impurities  is 
advisable.  Usually,  any  ore  showing  tin,  copper,  or 
bismuth  in  excess  of  1  per  cent  will  pay  for  this 
procedure. 

Imports  and  Exports — The  imports  of  tungsten  ores 
totaled  1,441  tons,  of  a  valuation  of  $276,757,  for  the 
year  1921.     This-  compares  with  1,740  tons  imported  in 
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Fig.  1.    Prices  and  ivorld  production  of  tungsten  ores 

1920  and  8,400  tons  in  1919.  Of  the  1,441  tons  imported 
in  1921,  China's  share  is  more  than  75  per  cent. 

During  the  whole  of  1921,  the  maximum  price  for 
tungsten  did  not  exceed  $3  per  unit,  and  it  will  readily 
be  seen  that  no  other  country  but  China  could  produce 
in  quantities  at  this  level. 

The  influence  of  imports  upon  the  price  of  tungsten 
ores  in  the  United  States  market  is  naturally  great. 
The  importation  of  Chinese  ores  has  brought  the  mining 
of  tungsten  ore  in  the  United  States  to  an  entire  stop. 
Chinese  ores  are  produced  by  surface  mining  at  a  low 
cost,  and  of  late  probably  70  per  cent  of  the  total 
importations  originated  in  China.  The  tungsten  mines 
of  the  United  States,  and  those  of  Argentina,  Chile, 
Bolivia,  Peru,  Portugal,  and  Spain  are  reported  closed 
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down,  and  importations  from  these  countries  during 
1920  ami  1921  represent  to  a  large  extent  the  shipment 
of  unsold  accumulations  at  the  mint's,  as  the  ruling 
prices  during  the  last  two  years  have  been  insufficient 
to  make  commercially  possible  the  mining  of  new  ore. 
The  production  of  China  is  now  governing  the  world's 
markets. 

The  prices  given  in  dollars,  do  not  necessarily  rep- 
resent the  dollar  price  actually  paid,  as  the  market  in 
the  United  States  for  tungsten  was  limited,  and  the 
above  prices  represent  the  English  or  German  quotation 
per  English  or  metric  ton  unit  converted  into  United 
States  currency  at  normal  exchange. 

For  the  years  of  the  war  it  is  impossible  to  give  a 
world's  quotation.  In  Allied  as  well  as  enemy  coun- 
tries no  free  market  existed;  the  prices  were  entirely 
controlled  by  government  regulations.  Therefore,  the 
prices  quoted  in  the  United  States  in  these  years  are 
given. 

Peruvian  Copper  Mines  To  Be  Developed 
By  A.  S.  &  R.  Subsidiary 

The  Northern  Peru  Mining  &  Smelting  Co.,  a  sub- 
sidiary of  the  American  Smelting  &  Refining  Co.,  holds 
a  three-year  option,  dating  from  April  16,  1921,  on  the 
Quiruvilca  copper  mines,  and  also  has  an  option  on  the 
adjoining  Almiranta  copper  deposits.  In  addition,  it 
has  a  working  agreement  with  respect  to  the  Milluchaqui 
silver  mines — the  property  of  Vicente  Gonzales  Orbego- 
so,  according  to  Commerce  Reports.  The  Quiruvilca  mines 
are  about  eighty  miles  east  of  Salaverry,  in  the  Depart- 
ment of  La  Libertad,  and  fifty  miles  from  Menocucho, 
the  present  terminus  of  the  Trujillo  Railway.  They  lie 
at  an  altitude  of  12,000  ft.  and  can  be  reached  by  auto- 
mobile and  mule  from  Trujillo.  The  copper  mines  have 
been  operated  by  the  Quiruvilca  Mining  Co.  for  about 
ten  years,  producing  about  2,000  tons  of  ore  annually. 
The  Milluchaqui  mines  are  about  halfway  between 
Quiruvilca  and  Trujillo  and  produce  a  high-grade, 
siliceous  silver-gold  ore.  There  is  a  good  vein  of  anthra- 
cite coal  at  Calluyacan,  about  five  miles  from  Quiruvilca, 
which  can  be  used  for  smelting  purposes.  Another  vein 
of  still  better  coal  is  found  at  Canibamba.  which  may  be 
used  as  fuel  for  general  purposes.  The  new  company 
purposes  to  build  a  hydro-electric  plant  at  Motil  (twelve 
miles  southwest  of  Quiruvilca)  or  at  some  other  suitable 
point.  This  plant  is  to  be  capable  of  generating  2,000 
hp.  A  smelter  will  also  be  erected  if  developments  war- 
rant such  construction.  If  the  Chuquicara  branch  of  the 
Chimbote-Recuay  line  is  extended  as  now  planned  it  will 
run  only  15  km.  from  this  property.  It  is  possible  that 
the  company  will  build  a  line  to  Trujillo. 


Seventeen  Plants  Produced  Potash  Salts 
During  1921 

More  than  18,200  tons  of  crude  potash  salts,  contain- 
ing 7,618  tons  of  K.O,  were  produced  in  the  United 
States  during  1921  from  domestic  sources,  according  to 
the  Geological  Survey.  This  potash  was  produced  at 
seventeen  plants,  and  about  79.5  per  cent  of  it  was 
extracted  from  natural  brines.  The  total  production 
from  domestic  material  was  less  in  1921  than  in  any- 
other  year  since  1915.  Twenty-one  plants  made  sales 
amounting  to  8,907  tons  of  crude  material,  containing 
3,895  tons  of  K.O,  valued  at  point  of  shipment  at  $383,- 
218,   and   twenty-four  plants  reported  stocks   on  hand 


amounting  to  26,461  ton  of  crude  material,  containing 
10,848  short  tons  of  K  0.  The  domestic  potash  prod 
in  1921  was  made  from  natural  brines,  dusts  from 
cement  mills  and  blast  furnaces,  and  wastes  from 
molasses  distilleries  and  from  sugar  refineries  that  em- 
ploy the  Steffens  process.  No  production  has  been 
reported  from  alunite,  silicate  rocks,  kelp,  or  wood 
The  only  plants  that  reported  continuous  opera 
tion  during  the  year  were  several  that  produce  potash 
from  the  dusts  of  cement  mills  and  blast  furnaces.  The 
inactivity  of  the  fertilizer  market  and  the  low  price  of 
foreign  potash  are  given  as  reasons  for  non-production. 


Mica  Industry  During  1921  Was 
Below  Normal 

Preliminary  figures  showing  the  quantity  and  value 
of  mica  sold  in  the  United  States  during  1921,  as  re- 
ported by  the  Geological  Survey,  give  a  total  of  3,854 
tons,  valued  at  $174,838.  Of  this  quantity  371  tons, 
valued  at  $117,989,  was  sheet  mica;  the  rest  was  scrap. 
These  figures  are  obtained  from  reports  received  by  the 
Survey  from  97  per  cent  of  those  engaged  in  the 
business.  The  production  was  made  by  eight  states: 
North  Carolina,  New  Hampshire,  Virginia,  New  Mex- 
ico, Georgia,  South  Dakota,  Colorado,  and  Wisconsin, 
named  in  order  of  total  value  of  mica  sold  from  greatest 
to  least.  The  total  quantity  of  uncut  sheet  mica  in 
1921  shows  a  decrease  of  about  56  per  cent,  and  the 
value  a  decrease  of  about  78  per  cent;  scrap  mica 
showed  decreases  of  about  39  per  cent  in  quantity  and 
of  about  66  per  cent  in  value,  as  compared  with  1920. 
The  most  notable  decrease  is  shown  by  North  Carolina, 
where  sales  of  uncut  sheet  mica  dropped  about  79  per 
cent  in  quantity  and  about  87  per  cent  in  value  in  1921, 
as  compared  with  1920.  On  the  other  hand,  New  Hamp- 
shire shows  an  increase  in  output  of  sheet  mica  of  about 
73  per  cent  in  quantity,  but  a  decrease  of  about  25  per 
cent  in  value.  The  increase  in  quantity  is  due  to  the 
larger  production  of  mica  of  small  size,  such  as  punch 
and  washer  mica,  which  has  had  the  effect  of  lowering 
the  average  price  per  pound  of  sheet  mica  in  New 
Hampshire  from  29c.  in  1920  to  13c.  in  1921.  The 
average  price  per  pound  of  all  sheet  mica  sold  in  the 
United  States  in  1921  was  16c,  as  compared  with  32c. 
in  1920,  and  the  average  value  per  ton  of  scrap  mica 
fell  from  $29  in  1920  to  $16  in  1921. 

The  consumption  of  mica  in  the  United  States  depends 
largely  on  the  available  quantity  of  foreign  mica,  the 
importations  of  which  showed  a  notable  decrease.  The 
cut  mica  and  splittings  imported  for  consumption — the 
splittings  form  the  greater  part  of  the  imports — fell 
in  value  from  $2,011,434  in  1920  to  $758,521  in  1921. 
The  unmanufactured  mica,  consisting  essentially  of 
uncut  trimmed  sheets,  dropped  in  quantity  from  1.298,- 
537  lb.  in  1920  to  328,444  ib.  in  1921,  and  in  value  from 
$1,177,943  in  1920  to  $331,219  in  1921. 


A  Correction 

In  the  Journal  of  March  11  we  published  an  article  by 
Walter  Stalder,  "The  Ciervo  Anticlinal  Bow  Oil  Field 
of  California."  The  title  as  submitted  by  Mr.  Stalder 
was  "The  Prospective  Ciervo  Anticlinal  Bow  Oil  Field." 
In  view  of  the  fact  that  this  district  has  not  yet  come  in 
as  an  oil  field,  the  latter  title  is  to  be  preferred,  and  we 
desire  to  make  the  correction  accordingly. 
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Asbestos  Mining  and  Milling  in  Quebec— II 

Modern  Underground  Mining  Methods  Now  Being  Introduced  —  No  General 
Standardization  of  Milled  Product—Simple  Crushing,  Screening  and  Suction  Used 
To  Separate  and  Grade  Asbestos  —  Detailed  Costs  of  the  Various  Operations 

By  Walter  A.  RuKeyser 


THE  SEARCH   for  crude  asbestos  and  the  opera- 
tion of  hand-cobbing  begin  immediately  after  the 
rock  is  block-holed.     The  first  or  rough  cobbing 
rids    the    veins  -    of    most    of    the    adhering 

gangue.  The  final  cobbing  is  done  by  girls,  usually,  in 
suitably  designed  sheds  on  the  surface,  and  cleans  the 
veins  of  any  remaining  rock  particles  and  partially 
In  one  of  the  mines,  the  run-of- 
mine  rock,  with  the  refuse  from  the  rough  cobbing,  is 
run  over  .-lowly  moving  conveyor  belts  for  hand-picking. 
The  prod..  1    as   to   length   and   quality   and 

bagged  for  shipment,  the  bags  weighing  100  lb.  net  and 
the  material  running  about  40  cu.ft.  per  ton  of  2,000  lb. 
After  the  sorting  of  the  crude  on  the  floor  of  the  pit 
or  benches,  the  rock  which  constitutes  the  mill  feed  is 
.,Ied— usually  by  hand— into  the  boxes,  or  skips,  of 
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Loading  terminal  for  an  aerial  tramway 

the  cableways.  It  has  been  found  impracticable  to  use 
mechanical  means  for  loading  these  boxes,  primarily 
because  of  the  fact  that  a  steam  (or  electric)  shovel 
could  not  be  kept  busy  enough — there  being  of  necessity 
many  working  places,  which  may  be  on  the  benches  of 
several  levels.  In  the  Thetford  and  Black  Lake  dis- 
tricts, at  least,  suitable  grades  for  the  egress  of  the 
shovels  could  not  be  maintained.  In  addition,  there  are 
the  extremely  irksome  winter  conditions,  which  would 
severely  handicap  movement  of  the  shovel  or  loader. 
I  know  of  no  property  in  the  district  where  a  small 
er  or  mucker  such  as  is  employed  underground  in 
metal  mines  has  been  used  experimentally,  although  I 
think  such  a  device  might  possibly  find  application  under 
favorable  conditions. 

Cranes  Effective  in  Handling  Waste  and  Rock 
Steam  and  electric  cranes  are  used  in  two  or  three 
operations  in  the  district  to  sort  and  handle  the  boxes  of 
waste  and  mill  rock.  In  this  connection  it  must  be 
remembered  that  the  asbestos-bearing  rock  occurs  in 
zones  separated  possibly  by. granite  or,  more  often,  by 
barren  serpentine.  This  must  all  be  mined.  Thus  a 
large  proportion  of  "dead"  rock  results,  usually  about 
25  per  cent  of  the  total  and  running  as  high  as  40  to 
60  per  cent,  which  must  be  sent  to  the  dump. 


Usually  both  waste  and  mill  feed  are  hoisted  to  the 
surface  by  means  of  cableways.  However,  at  the  Bell 
mine,  a  crane  is  used  to  load  narrow-gage  dump  cars, 
and  these  are  assembled  into  trains  and  hauled  by  means 
of  a  hoist  through  an  inclined  tunnel  to  the  mill  bins  or 
waste-rock  dump.  This  incline  system  has  practically 
replaced  the  cable  derricks.  The  lower  third  of  this 
incline  is  situated  in  a  pillar  of  rock  left  between  two 
pits  which  are  now  connected  by  a  main  opening.  The 
tunnel  is  about  1,200  ft.  long  and  reaches  the  surface 
near  the  crusher  house. 

At  Black  Lake,  the  Black  Lake  Asbestos  &  Chrome 
Co.  is  using  a  crane  to  make  up  the  trains  of  waste  and 
mill  rock  on  the  floor  of  the  company's  main  or  No.  9 
pit.  Cableways  are  used  to  lower  the  boxes  from  the 
upper  benches.  This  main  pit  is  now  connected  by  a  45- 
deg.  raise  to  the  floor  of  a  smaller  and  more  shallow 
working,  Pit  No.  6,  and  it  is  the  intention  to  mill  down 
from  this  pit,  all  of  the  rock  being  taken  out  through 
No.  9.  A  tunnel  approximately  200  ft.  long  runs 
through  the  pillar,  separating  the  two  workings  at  the 
level  of  the  tracks  of  the  main  pit.  This  is  sufficiently 
large  in  cross-section  to  allow  the  crane  to  enter  and  to 
swing  its  boom  when  necessary  to  sort  both  classes  of 
rock.  Fifteen-ton  steam  locomotives  run  the  trains  to 
the  wet-rock  bin  feeding  the  crushers  and  to  the  waste 
dump,  both  objectives  being  about  1,500  ft.  from  the 
face  of  the  pit. 

The  topography  of  the  Black  Lake  mine,  coupled  with 
the  large  amount  of  available  surface  area,  has  per- 
mitted the  placing  of  the  company's  mill  below  the  level 
of  the  pit  floor. 

Large  Cableways  Have  Been  Extensively  Developed 

Typical  Thetford  open-pit  mining  has  probably  been 
most  highly  developed  at  the  King  mine  of  the  Asbestos 
Corporation  of  Canada,  a  reorganization  of  the  old 
Amalgamated  Asbestos  Co.  The  operations  at  this  mine 
disclose  a  high  degree  of  progressiveness  and  show  care- 
ful planning.  The  hydraulic  stripping  operations 
already  described  were  begun  by  this  company  after  an 
extensive  diamond-drilling  campaign,  totaling  20,000 
ft.,  that  was  awarded  by  contract  to  the  Sudbury 
Diamond  Drilling  Co.,  which  has  had  five  drills  in  con- 
tinuous operation  since  May,  1920.  As  much  as  90  ft. 
of  :-in.  core  was  recovered  per  day  by  one  drill,  and  I 
am  told  that  reserves  of  milling  rock  sufficient  for  thirty 
years'  mill  operation  at  the  present  rate  of  output  have 
been  blocked  out. 

The  King  mine,  Lot  26,  Range  5,  Thetford,  is  the 
largest  producer  of  the  group,  and  the  open  pit  has 
reached  a  depth  of  over  300  ft.  At  the  surface  it  meas- 
ures approximately  900  x  500  ft.,  and  this  width 
is  increasing  continually.  Five  powerful  cable  derricks 
now  replace  thirteen  small  ones  by  which  the  rock  was 
formerly  hoisted  and  conveyed  to  hoppers  at  the  sur- 
face. These  hoppers  loaded  into  36-in.  gage  cars,  which 
were  assembled  into  trains  and  hauled  by  steam  loco- 
motives to  the  bins  or  to  the  waste-rock  dump,  4,000  ft. 
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distant.    The  five  large  cableways  have  enabled  the  mine 
to  more  than  double  its  daily  hoisting  capacity,  which 

must  he  approximately  3,000  tons  in  twentj   four  hours 
at  a  maximum. 

All  the  steam  locomotives,  both  for  the  rock  yard 
(which  feeds  the  primary  crushers)  and  for  the  dump, 
have  been  replaced  by  Canadian  General  Electric  loco- 
motives of  the  trolley-type.  The  electrification  involved 
one  contract  for  equipment  alone  totaling  over  $110,000. 
It  is  said  this  step  was  taken  primarily  to  eliminate  the 
uncertainty  of  the  coal  supply,  especially  in  winter,  when 
railroad  transportation  from  the  United  States  may  be 
seriously  disrupted.  However,  a  greater  over-all  effi- 
ciency and  lowering  of  operating  costs  was  probably  the 
main  reason  for  making-  the  change,  hydro-electric  power 
being  supplied  to  the  mines  of  the  district  both  by  the 
Sliaw  inigan  Power  Co.  and  the  St.  Francis  Power  Co.,  at 
rates  averaging  about  $40  per  horsepower-year  on 
large  new  contracts.  Fuel  is  now  used  only  for  the 
driers. 

25,000-Ton  Dry-Rock  Bin 

To  facilitate  continuous  mill  operation  during  the 
winter  months,  and  to  increase  the  flexibility  of  the 
system,  a  large  concrete  storage  bin  has  been  erected 
for  the  crushed  and  dried  rock.  The  rock  enters  along 
a  distributing  conveyor  from  above  and  is  drawn  off 
to  another  conveyor  through  hand-operated  arc  gates 
at  the  bottom.  This  conveyor  runs  through  a  tunnel 
surrounded  by  "dead"  ore.  The  sides  of  the  bin  are 
sloped  at  the  angle  of  repose  of  the  rock. 

Although  considerable  underground  exploratory  work 
has  been  done  in  the  district  by  several  of  the  mines, 
only  one  property  is  really  turning  out  its  entire  output 
by  means  of  an  underground  mining  system  and  shaft 
hoisting.  This  is  the  Thetford  mine  of  the  Consolidated 
Asbestos,  Ltd.,  until  1920  the  Jacobs  Asbestos  Mining 
Co.  The  property  of  this  company  consists  of  a  long 
and  comparatively  narrow  lot,  surrounded  by  the  work- 
ings of  other  companies.  The  open  pit  was  about  225 
ft.  deep  before  underground  mining  was  begun. 

A  triple-compartment  shaft  has  been  sunk  to  515  ft. 
The  first  level  was  run  at  188  ft.,  the  main  drift  of  which 
is  1,400  ft.  long.  From  this  main  haulageway  a  series  of 
crosscuts  75  ft.  apart  branched  out,  and  raises  were  put 
up  to  the  surface.  The  raises  are  vertical  for  the  upper 
hundred  feet  or  so,  the  lower  parts  being  made  into 
chutes  inclined  at  45  deg.  From  these  chutes  the  glory 
holes  discharge  into  the  mine  cars. 

The  haulage  in  the  crosscuts  is  by  means  of  horse- 
drawn  steel  cars.  These  are  assembled  in  the  main 
drift,  where  storage-battery  locomotives  take  them  to 


Discharge  terminal  for  an  aerial  tramway 


Collector  used  in  many  mi 

the  loading  pocket  at  the  shaft  station.  The  charging 
set  for  the  locomotives  is  underground. 

A  second  level  175  it.  below  the  first  has  been  driven, 
and  by  means  of  this  the  rock  milled  down  from  the 
former  open  pit  is  handled. 

The  shaft  is  vertical  and  timbered  throughout,  the 
headframe  being  of  steel.  The  two  skips  are  each  of 
2*-ton  capacity  and  the  hoisting  plant  has  a  capacity 
of  2,000  tons  per  day. 

During  1920  a  large  loading  pocket  at  the  second 
level  was  completed  and  also  a  160,000-gal.  sump. 
The  entire  mine  drains  into  this,  drainage  from  the 
first  level  being  effected  through  a  series  of  6-in.  shot- 
drill  holes.  The  cabled  derricks  are  no  longer  used  for 
hoisting  rock,  but  only  as  accessories  to  fill  the  mine  cars 
at  the  bottom  of  the  pit  for  haulage  through  the  first 
level.  A  part  of  the  mine  tonnage  is  hauled  to  the  mill 
through  a  20-deg.  incline  1,015  ft.  long  from  the  surface 
to  the  bottom  of  the  open  pit.  However,  four-fifths  of 
the  total  tonnage  comes  from  the  glory-hole  operations 
and  is  shaft-hoisted.  It  is  the  intention  eventually  to 
use  the  incline  only  for  a  manway. 

The  rock  after  being  hoisted  to  the  surface  is  passed 
over  a  slow-moving  picking  belt  for  a  further  sorting 
out  of  the  crude. 

The  "Combined"  Method  of  Working  as  Practiced 
at  Black  Lake 

The  fact  that  the  most  productive  asbestos-bearing 
ground  rises  steeply  away  from  the  railroad  at  Black 
Lake  has  permitted  keeping  the  mine  workings  either 
at  the  level  of  the  mill  bins  or  above  it.  The  topography 
thus  lends  itself  to  the  driving  of  tunnels  to  the  farthest- 
removed  pits;  or,  as  with  the  Asbestos  Corporation's 
workings,  has  permitted  the  joining  up  of  a  scattered 
series  of  old  workings  by  means  of  a  main  haulageway. 
These  old  pits  were  formerly  under  separate  control, 
but,  having  been  acquired  by  the  corporation,  are  now 
consolidated  into  one  extended  system.  The  individual 
pits  are  being  prepared  for  glory  holing,  and  eventually 
the  mine  will  be  worked  entirely  by  this  method.  A 
main  haulageway,  or  tunnel,  has  been  driven  under  the 
separate  pits,  thus  connecting  them  underground.  A 
branch  tunnel  has  been  driven  to  the  south  to  a  point 
under  the  Standard  pit,  a  distance  of  2,038  ft.  At 
various  points  raises  have  been  driven  to  the  surface 
or  to  the  bottom  of  old  pits,  so  that  the  rock  can  be 
milled  dowTi  for  electric  haulage  to  the  mill  in  five-ton 
cars. 

The  rock  is  crushed  by  36  x  42-in.  jaw  crusher  to  5  in., 
being  then  further  reduced  to  2*  in.  through  three  15  x  20 


Engineering  and  Mining  Journal-Press 


Vol.  113,  No.  16 


in.  crushers  oi  the  same  type.     Alter  drying,  the  rock 
500-ton  bin  similar  to  the  one  at 
the  King  mine. 
The    Canadian    Johns-Manville    Co.,    operating    the 

Jeffrey  mine,  at  Asbestos,  near  Danville,  lias  now  en- 
tirely eliminated  eableways  for  rock  hoisting.  The 
country  is  of  Bat  topography,  ami  therefore  the  mine 
has  been  developed  by  means  of  four  steam  shovels 
operating  on  wide  benches.  The  shovels  load  into 
standard-gage  ears  on  the  benches  and  in  the  bottom 
of  the  pit.  Steam  locomotives  of  30  and  38  tons'  weight 
haul  the  trains  up  maximum  grades  of  3  per  cent  to  the 
mills,  three  in  number,  which  have  a  combined  capacity 
BO  tons  per  day. 
The  problem  at  Danville  differs  from  that  at  Thet- 
ford  in  that  there  is  ample  working  space  for  the  lay- 
ing out  of  the  grades  and  that  the  crude  is  more  nar- 
rowly confined  to  high-grade  zones. 

Practically  All  Slip-Fiber  Properties  Worked 
By  Steam  Shovels 

On  the  slip-fiber  deposits  steam  shovels  have  found 
excellent  application,  owing  to  the  fact  that  no  crude  has 
to  be  sorted  before  the  rock  goes  to  the  mill.  Thus, 
at  East  Broughton  all  the  mines  use  this  method,  the 


^l 


Typical  flow  sheet  of  a  slip-fiber  mill 

shovels  loading  usually  into  36-in.  gage  contractors'  side- 
dump  cars.  The  cars  may  be  jogged  back  and  forth 
between  the  working  face  and  a  crusher  installation  in 
the  pit  itself,  as  at  the  Quebec  Asbestos  Corporation 
mine,  or  hoisted  out  of  the  pit  up  an  incline  to  the 
crusher  bins,  as  at  Asbestos  Mines,  Ltd.,  which  has 
a  4,800-ft.  aerial  tramway  of  the  Trenton-Bleichert 
type  connecting  the  mine  with  the  mill,  having  an 
hourly  capacity  of  50  tons.  Its  loading  terminal  bin 
has  a  rock  capacity  of  500  tons,  the  discharge  bin  hold- 
ing 1,000.  The  loading  terminal  is  60  ft.  above  the  dis- 
charge, and  only  5  h.p.  is  required  for  the  operation  of 
the  system. 

At  the   Federal  mine   of  the  Consolidated   Asbestos 
Co.   the    rock   was    formerly    brought    from    the    pit 


crushers  to  the  surface  on  a  24-in.  belt  conveyor  run- 
ning through  an  18  deg.  inclined  drift,  but  this  method 
has  been  discontinued,  and  the  cars  are  hoisted  along 
an  outside  incline  to  the  crushers  installed  on  the  sur- 
face. Much  difficulty  had  been  experienced  with  flood- 
ing and  freezing,  especially  during  spring  thaws.  The 
pit  is  about  300  ft.  wide  by  1,100  ft.  long,  and  is  worked 
in  a  single  bench  125  to  150  ft.  high.  Both  the  foot 
and  hanging  walls  dip  at  an  angle  of  67  deg.  Two 
forty-ton  shovels,  both  of  the  railroad  type,  supply 
the  mill  with  its  requirement  of  1,000  tons  per  day. 

Advantages  of   Caterpillar   Shovel 

At  East  Broughton  the  caterpillar  shovel  has  been 
found  most  successful,  being  free  from  all  track  troubles 
and  expense.  One  Harris  shovel  (Canadian  made), 
usually  with  a  ll-cu.yd.  dipper,  has  been  able  to  supply 
the  mills  from  600  to  1,000  tons  per  twenty  hours. 
Hydro-electric  power  is  used  by  nearly  every  mine  in  the 
district,  and  in  almost  every  operation  there  is  a  direct 
railroad  siding  from  the  Quebec  Central  main  line. 

There  is  still  considerable  controversy  in  the  district 
as  to  whether  the  advantages  of  underground  mining 
systems  outweigh  the  increased  cost  and  disadvantages. 
The  supporters  of  open-pit  methods  claim  for  then- 
system  that  no  skilled  labor  is  required,  no  timber  used, 
which  some  maintain  contaminates  the  mill  feed;  no 
expensive  shafts,  stations,  pockets  and  underground 
haulage  must  be  driven  and  maintained,  and  a  better 
separation  of  the  crude  is  practicable.  On  the  other 
hand,  the  supporters  of  underground  methods  maintain 
that  twelve  months'  continuity  of  operations  is  possible 
in  underground  work;  that  a  simplicity  and  centraliza- 
tion of  hoisting  is  effected,  eliminating  signal  boys  and 
several  hoistmen ;  that  there  is  no  waste  of  men's  time 
in  watching  boxes  overhead;  and  that  a  minimum  of 
shoveling  is  necessary.  However,  in  the  Quebec  district 
at  least,  the  consensus  of  opinion  is  that  open-pit 
methods  are  cheapest  and  best  for  shallow  depths.  The 
controversy  starts  only  at  that  point. 

No  Standardization  in  Grading  Milled  Product 

Before  describing  the  milling  methods  practiced  in  the 
Quebec  industry  it  is  necessary  to  explain  the  com- 
plexity of  the  grading  problem.  The  various  companies 
have  arbitrarily  adopted  specific  grades  and  designations 
for  their  products,  the  crude  alone  approaching  a  state 
of  standardization.  But  even  the  two  grades  of  crude 
vary  in  price  according  to  the  percentage  of  the  longer 
fiber  in  each,  which  is  particularly  true  of  the  milled 
fibers.  Thus  there  are  more  than  fifty  classifications  of 
the  mill  products. 

The  following  method  has  been  adopted  throughout 
not  only  the  Quebec  mines  but  also  by  the  manufac- 
turers of  finished  product  for  testing  asbestos.  The 
standard  testing  machine  is,  as  far  as  I  know,  made 
only  by  the  two  local  foundries  at  Thetford.  It  is  a 
shaking  screen  of  four  trays,  fitting  on  top  of  each 
other,  the  screens  being  24  x  14  x  4  in.  The  top  or  No.  1 
tray  is  fitted  with  a  screen  bottom  of  2  mesh,  No.  11 
wire;  No.  2  screen  is  4  mesh,  No.  17  wire,  and  No.  3 
is  10  mesh,  No.  18  wire.  The  bottom  forms  a  solid  pan. 
The  nest  of  screens  is  fastened  to  a  frame  and  given 
a  horizontal  throw  of  1*  in.  The  shaft,  fitted  with  an 
eccentric,  is  made  to  revolve  at  300  r.p.m. 

To  make  a  test,  one  pound  (16  oz.)  of  fiber  is  placed 
on  the  top  screen  and  run  for  exactly  two  minutes. 
The  fiber  retained  on  each  screen  is  weighed  separately, 
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and  the  number  of  ounces  from  each  tray  read  in  succes- 
sion, the  total,  of  course,  adding  up  to  make  16  oz. 
Thus,  for  example,  if  a  sample  of  asbestos  yielded  a  test 
reading  0-8-5-3,  that  grading  would  signify  that  0  oz. 
had  been  retained  on  the  top  or  2  mesh  screen,  8  oz. 
on  the  4  mesh,  5  oz.  on  the  10,  and  the  "drops"  (or 
"pan"),  that  is,  the  minus  10-mesh  screen,  had  reserved 
3  oz. 

The  following  table  shows  the  average  test  of  milled 
products  for  various  purposes: 

ASBESTOS  TESTS 

Peak 
East  Price 

Thetford         Black  Lake       Broughton  per  Ton 
Purpose 

Long  spinning  fiber li-9}-4J-l     3i-84-2J-l  J      IJ-9-4J-I  S800 

Medium  spinning  fiber 0-8-6-2  0-8-6-2  0-8-6-2  350 

Magnesia  pipe  covering  and 

compressed  sheet 0-7-5-4  0-5-8-3  200 

Shingle  stocks 0-H-9J-5       0-4-8-4  0-II-9J-5  125 

0-0-11-5         0-3-9-4 

Paper  and  millboard 0-0-10-6  0-0-11-5  80 

0-0-10-6 

Cement  an<|  roofing 0-0-5-11  0-0-5-11  40 

"Sands,"  either  of  dark  pulpy 
nature ;  short  clean  fiber  or 
sandy.      (For  cement  and 

flooring.) ti)  (a)  (a)  

(a)  No  test. 

The  problem  of  milling  consists  not  only  in  recovering 
as  much  of  the  fiber  from  the  rock  as  possible,  but  also 
writh  as  great  an  average  fiber  length  as  is  consistent 
with  economy.  Owing  to  the  great  difference  in  market 
price  between  the  better  mill  grades  and  the  poorer  in 
general,  the  processes  which  have  been  evolved  attempt 
to  remove  the  fiber  from  the  rock  as  early  as  possible 
during  the  treatment.  Types  of  machines  have  been 
developed  or  applied  with  every  attempt  to  spare  the 
fiber  from  unnecessarily  rough  treatment,  yet  at  the 
same  time  sufficiently  bi'eaking  the  rock  which  in- 
closes it. 

Crushing  in  Stages  by  Straight  Impact 

Concentration  of  asbestos  by  milling  consists  broadly 
in  coarse  crushing,  drying,  recrushing  in  stages,  each 
step  being  followed  by  screening,  during  which  air  suc- 
tion effects  the  separation  of  the  fiber  from  the  rock 
gangue;  collection  of  the  fiber,  cleaning  of  adhering 
dust  and  rock  particles  by  rescreening,  grading,  and, 
finally,  bagging  for  shipment.  This  typical  process  is 
much  the  same  today  as  when  established  in  1889  by 
Earle  C.  Bacon  for  the  Scottish-Canadian  Asbestos  Co. 
(now  defunct).  The  changes  that  have  been  made  are 
essentially  those  of  arrangement  of  the  units  in  the 
flow  sheet  and  of  mechanical  detail.  The  non-technical 
operator  has  always  inclined  in  that  district  toward  a 
laissez-faire  attitude.     Finally,  it  must  be  pointed  out 


that  the  question  of  milling  efficiency,  per  cent  of  recov- 
ery, and  the  like  are  largely  indeterminate  problems. 
Exact  chemical  determination  of  mill  feed  and  tailings 
is  not  possible.  There  is  no  means  of  accurate  analysis 
to  check  the  results  of  the  mill  run.  The  matter  has 
resolved  itself  to  the  present  time  in  weighing  the  rock 
going  to  the  mill  and  the  production  of  fiber  resulting. 
It  is  because  of  this  last  fact  that  modifications  of  prac- 
tice throughout  the  district  are  the  dictates  of  individual 
taste  or  judgment  rather  than  conclusions  based  on 
accurate  comparative  data. 

As  the  asbestos  is  deposited  along  lines  of  weakness 
in  the  rock,  it  follows  that  breaking  by  straight  impact 
would  be  the  ideal  condition.  The  "squeeze"  of  the 
primary  jaw  or  gyratory  crusher  is  thus  not  harmful  to 
the  fiber,  and  the  problem  becomes  of  importance  only 
in  the  later  reduction.  So  it  is  that  coarse  crushers 
reduce  the  rock  as  much  as  possible,  and  the  fiber  liber- 
ated during  this  stage  is  separated  from  the  rock 
before  treatment  by  fine  crushers. 

In  a  typical  milling  operation,  rock  from  the  mine  is 
dumped  into  a  hopper  or  bin  which  feeds  the  primary 
crushers.  Too  often,  the  bin  is  of  limited  capacity,  and 
any  delay  at  the  working  face  is  reflected  in  mill  opera- 
tions. It  must  not  be  forgotten,  however,  that  storage 
of  wet  serpentine  is  extremely  difficult,  if  not  impossi- 
ble, under  the  Quebec  winter  conditions.  For  example, 
in  January,  1920,  the  temperature  at  no  time  went  above 
zero,  and  often  hovered  for  days  at  10  to  20  deg.  below, 
reaching  a  minimum  temperature  of  — 48  deg.  F.     As 
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■a  the  ran-of-mine  rock  hit  the  plates  of  an  un- 

i  bin,  the  entire  mass  would  freeze  solid.  Only  by 

nual  barring  down,  bulldozing  with  powder,  and 
by  never  allowing  the  Mow  of  the  rock  to  cease  could 
the  bins  be  kept  open.  The  frozen  tines  in  particular 
would  tend  to  form  a  cementing  medium  binding  the 
blocks.  Under  such  conditions  operators  have 
considered  it  advisable  to  provide  large  dry-rock  storage 
wherever  feasible,  and  in  an  extreme  instance  (the 
•    -    Corporation)    25,000   tons'   storage   has   been 

de<L      This    is    sufficient    for   a    fortnight    run    of 
the  mill. 
Primary  Crushing  Usually  ky  Jaw  Type  Machines 

arse  breaking  is  usually  done  by  jaw  crushers,  be- 
the  better-sized  pn  duct  of  the  gyratory  type  ma- 
chines is   not   a  distinct    advantage.     The  two  primary 
machines  at  the  King  mine  are  72  x  32-in.  Blake  type 
rs  of  a  capacity  of  100  tons  per  hour.     At 
the  Johns-Manville  Co.'s  mine  the  jaws  of  the  primary 
crusher  have  an  opening  of  60  x  84  in.  to  take  steam- 
shovel  material  direct.    This  is  a  Traylor  crusher  19  ft. 
long.  11  ft.  high,  and  18  ft.  14  in.  wide,  weighs 
500.000  lb.  and  delivers  3,000  tons  per  eight-hour  day 
of  10-in.  product.     Owing  to  the  slippery  nature  of  the 
serpentine,  it  was  necessary  to  have  an  acute  angle  of 
nip — viz.,  18  deg. 

From  the  coarse  crushers,  of  which  there  may  be  two, 
or  even  as  many  as  three,  series,  possibly  of  jaw  and 
gyratories  combined,  the  rock  is  conveyed  or  elevated 
to  the  drier.  Drying  is  an  extremely  important  opera- 
tion, the  milling  efficacy  largely  depending  upon  how 
well  this  is  done.  Too  little  drying  hinders  recovery 
and  fiberization;  too  much  injures  the  fiber.  Hence, 
earlier  operators  used  the  indirect  heat  type  of  drier; 
for  in  that  way  it  was  thought  that  danger  of  "scorch- 
ing" I  partly  dehydrating)  the  fiber  was  eliminated. 
The  direct-heat  drier,  with  its  greater  thermal  effi- 
ciency, is  now  used  almost  everywhere ;  and  one  or  two 
mines  even  employ  the  combined  direct  and  indirect  heat 
type  in  which  the  hottest  gases  pass  around  the  shell  of 
the  drier  and  the  last  amount  of  heat  is  given  up  to  the 
rock  during  the  return  of  the  gases  of  combustion 
through  the  shell.  Although  standard  Vulcan,  Ruggles- 
Cole  and  American  Process  driers  are  to  be  found,  it  is 
more  usual  in  the  district  for  shells  to  be  made  up  by 
some  Canadian  foundry,  and  the  castings  and  drives 
are  purchased  or  made  locally. 

With  the  exception  of  the  practice  of  the  Asbestos 
Corporation,  the  horizontal  rotary-shell  drier,  with  a 
firebox  at  one  end  and  a  dust  chamber  at  the  other, 
is  generally  used.  The  speed  at  which  the  shell  is( 
revolved,  its  length  and  diameter,  inclination  from  the 
horizontal,  and  whether  or  not  a  forced  draft  is  to  be 
used  under  the  firebox  are  considerations  which  must  be 
worked  out  for  each  individual  application,  depend- 
ing upon  the  rock  to  be  dried  and  the  capacity  required. 
The  same  factors  determine  whether  or  not  there  shall 
be  baffles  and  whether  the  rock  is  to  be  passed  concur- 
rent or  countercurrent  to  the  gases  of  combustion.  The 
Asbestos  Corporation  uses  the  stationary,  vertical-tower 
drier  patterned  after  the  Edison  type,  in  which  the  rock 
is  dropped  from  tfie  top  and  encounters  a  series  of 
crossed-rod  baffles  in  its  downward  passage  against  the 
uprising  gases.  From  the  drier  discharge  the  rock  is 
usually  conveyed  to  dry-rock  bins,  where  storage  for  at 
least  two  days'  mill  run  is  usual. 

It  is  considered  best  practice  to  begin  taking  off  the 


liber  immediately.  The  dried  rock  is  therefore  passed 
through  trommels,  and  the  fines,  containing  the  liber- 
ated asbestos,  are  passed  over  shaking-screen  tables. 
These  may  be  6  ft.  in  width  by  as  much  as  20  ft.  long, 
and  may  consist  of  one,  two  or  three  decks  covered  with 
suitable  screening,  and  shaken  by  means  of  an  eccentric 
at,  say,  300  r.p.m.  Suction  hoods  made  by  the  mill's 
tinsmith  are  suspended  at  the  discharge  end  of  the 
tables  or  of  each  plateau  of  the  table.  The  hood  runs 
the  width  of  the  screen  and  has  an  opening  of  about  4 
in.  It  is  connected  by  means  of  piping  to  conical-bot- 
tomed collectors,  and  the  entire  system  is  put  under 
suction.  Formerly,  the  material  was  made  to  pass 
directly  through  high-speed  suction  fans,  this  resulting 
in  a  needless  tearing  of  the  fiber.  The  shaking  tables 
are  not  primarily  for  screening  purposes.  They  rather 
serve  as  a  means  by  which  the  feed  can  be  spread  out 
sufficiently  for  the  suction  to  separate  the  asbestos  from 
the  heavier  rock  particles,  and  their  oscillatory  motion 
results  in  a  "bedding"  of  the  material.  The  particles 
which  pass  through  the  screen  cloth  (usually  of  from 
8  to  12  mesh)  are  barren  of  commercial  fiber  and  go  to 
waste. 

The  regulation  of  the  screening  and  suction  affords 
one  of  the  most  interesting  fields  for  experimentation 
in  asbestos  milling.  I  have  never  seen  any  record  of 
accurate  data  showing  the  results  of  varying  the  inclina- 
tion, the  dimensions,  the  rate  of  vibration  of  the  tables, 
nor  the  relation  of  rate  of  feed  to  them  with  a  variation 
in  the  suction.  Roughly  speaking,  the  table  as  used  in 
the  average  installation  must  have  a  capacity  of  twenty 
tons  an  hour,  treating  rock  of  average  fiber  content, 
and  when  a  moderate  suction  (8  in.  of  water)  is  applied 
at  the  hoods. 

Final  Crushing  Either  by  "Cyclones"  or 
"Jumbos"    ' 

The  secondary  crusher  may  be  in  closed  circuit  with 
a  rotary  screen  or  trommel,  the  undersize  from  which 
goes  to  a  second  screen  table.  A  further  separation  of 
fiber  is  effected  in  the  same  manner  as  before  noted. 
The  oversize  is  then  passed  to  fine  crushers,  machines 
which  have  been  specially  developed  in  this  district  for 
asbestos  milling,  the  older  "Cyclone"  and  the  recently 
more  popular  "Jumbo."  Rolls  have  been  tried  and  are 
occasionally  used,  but,  owing  to  the  matting  of  the  re- 
sultant discharge,  they  have  not  found  great  favor  in 
the  asbestos  mill.  These  machines  are  particularly 
inefficient  on  the  takose  rock  of  the  slip-fiber  deposits. 

As  pointed  out,  the  desired  effect  in  the  reduction  of 
the  asbestos-bearing  rock  is  one  of  straight  impact  and 
disintegration  permitting  the  freeing  of  the  fiber  and 
at  the  same  time  "fluffing"  it.  A  minimum  of  grinding 
or  shear  action  is  desired.  With  this  in  mind  the  Laurie 
"Cyclone"  was  first  evolved,  with  later  modifications  by 
Pharo  at  the  Beaver  mine  and  Torrey  at  Black  Lake. 
The  "Cyclone"  consists  essentially  of  two  cast-steel  im- 
pellers shaped  like  a  ship's  screw,  weighing  approxi- 
mately 1,000  lb.  each  and  made  to  revolve  at  a  high 
speed  (2,000-2,200  r.p.m.)  in  an  inclosed  chamber 
lined  with  manganese-steel  plates  to  withstand  the  im- 
pact of  the  rock  hurled  against  it.  If  a  lesser  action  is 
desired  the  impellers  may  be  made  to  revolve  in  the 
same  direction,  but  in  the  usual  practice  they  are  rotated 
in  opposite  direction  to  each  other.  It  is  claimed  by 
many  that  the  "Cyclone"  produces  a  great  amount  of 
attrition,  injuring  the  fiber;  is  of  low  capacity,  wasteful 
of  power,  and  necessitates  frequent  and  costly  repairs. 
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The  impellers  must  often  be  changed  every  two  days, 
owing  to  the  high  speed  at  which  they  are  revolved, 
and  musl  be  balanced  on  their  shafts  with  extreme  care. 
The  above  considerations  led  to  the  development  of 
the  "Jumbo,"  a  machine,  better  mechanically,  which  has 
for  some  time  replaced  the  "Cyclone"  on  the  Broughton 
rock.  Within  the  past  two  years  much  experimentation 
has  been  done  using  the  "Jumbo"  on  the  harder  Thet- 
ford  and  Black  Lake  rocks,  and  the  machine  is  finding 
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a  great  deal  of  favor  with  some  operators  who  have 
discarded  the  "Cyclone."  The  "Jumbo"  is  really  a  modi- 
fication of  the  ordinary  pulverizer,  consisting  primarily 
of  a  horizontal  shaft  fitted  with  a  series  of  arms,  these 
in  turn  carrying  "beaters."  The  whole  is  caused  to 
revolve  at  from  400  to  800  r.p.m.  (as  the  nature  of  the 
rock  dictates)  in  a  cylindrical  casing  lined  with  suita- 
ble plates.  The  rock,  fed  from  above  at  one  end,  is 
made  to  pass  through  the  machine  by  a  deflection  of  the 
beaters,  and  drops  out  at  the  other  end.  Here  again  is 
a  great  field  for  scientific  test-work,  as  a  variation  in  the 
speed,  the  length,  number,  spacing  and  type  of  beaters 
causes  a  great  difference  in  the  results  obtained  by  the 
machine. 

Fiber  Is  Carried  by  Suction  to  Collectors 

From  the  succession  of  "Jumbos,"  "Cyclones,"  or  com- 
binations of  both,  the  crushed  serpentine  and  asbestos  is 
spread  over  respective  screen  tables  and  the  fiber  again 
lifted  from  the  rock  gangue  by  suction.  This  is  done  as 
many  times  as  necessary  to  effect  the  limit  of  economical 
separation  from  the  rock.  All  the  fiber  is  sent  to  col- 
lectors, which  usually  consist  of  galvanized  sheet  iron 
forming  cylinders  6  ft.  in  diameter  by  6  or  7  ft.  high, 
terminated  at  the  bottom  by  a  truncated  cone  with  a 
height  also  of  6  or  7  ft.  These  collectors  are  fitted  with 
suitable  baffles,  which  prevent  the  fiber  from  being  ex- 
hausted into  the  atmosphere  and  thus  lost. 

From  the  collectors  the  fiber  drops  to  a  series  of 
rotary  or  shaking-table  screens,  where  all  adhering  dust 
and  rock  particles  are  removed  from  it.  After  this 
cleaning  it  passes  through  the  graders.  These  consist 
of  hexagonal  or  octagonal  screens,  which  are  slowly- 
revolved,  sometimes  with  a  bumping  motion,  about  a 
shaft  which  is  slightly  inclined  to  the  horizontal.  The 
graders  are  divided  into  sections  fitted  with  screens 
closely  approximating  those  used  on  the  standard  test- 
ing machine  already  described.  The  products  from  the 
graders  go  to  their  respective  bins  and  are  bagged  in 
100-lb.  lots,  either  by  hand  or  by  semi-mechanical  devices. 

Waste  serpentine  is  sent  to  a  dump  over  belt '  con- 
veyors, or,  where  this  is  not  possible,  by  trams.  Many 
of  the  dumps  now  contain  three  to  five  million  tons. 

The  accompanying  flow  sheets  are  typical,  the  one  of 
cross-fiber  milling  at  Thetford.  the  other  of  slip-fiber 
practice  at  Broughton. 


One  large  mill   in   the  di  tly  attempt) 

replace  both  "i'.\ clones"  and  "Jumbos"  by  reduction- 
type  gyratory  crushers  breaking  to  about  l  in.  How- 
ever, the  results  could  not  have  been  successful,  for  the 
"Cyclones"  have  been  put  back  into  the  How  sheet. 
Another  plant  at  Black  Lake  has  installed  a  swing- 
hammer  mill  manufactured  by  the  K-B  Pulverizer  Co., 
with  extremely  satisfactory  results.  I  understand  that 
one  of  these  machines  is  doing  the  work  of  three 
"Cyclones,"  with  a  great  saving  in  repairs  and  power. 
The  same  plant  has  been  experimenting  with  a  new  type 
ationary  screen,  which  requires  no  power  and  no  re- 
placement of  any  screen  surface.  This,  too,  has  proved 
successful,  and  is  based  upon  an  entirely  new  principle. 

The  Asbestos  Corporation  has  recently  been  running 
an  extensive  series  of  tests  with  the  Mitchell  vibrating 
screen,  and  one  of  these  screens  has  likewise  been  in- 
stalled by  the  Quebec  Asbestos  Corporation  at  East 
Broughton.  To  avoid  duplification  of  data  and  to  obtain 
comparative  results,  the  Asbestos  Mines,  Ltd.,  installed 
a  Tyler  Hum-mer  electric  screen.  It  is  still  too  early 
to  state  definite  conclusions,  but  these  machines  will 
probably  have  their  best,  if  not  their  only,  application 
in  the  secondary  process  of  cleaning  the  fiber  and  possi- 
bly in  grading.  For  this  purpose,  tests  so  far  made 
indicate  that  the  vibrating  screen,  at  least,  has  a 
capacity  four  or  five  times  greater  than  the  old  shaking 
screen  table.  . 

Department  of  Mines  at  Ottawa  Doing 
Extensive  Testing 
I  have  had  the  privilege  for  the  last  several  months  of 
consulting  with  the  Department  of  Mines  at  Ottawa  on 
some  extensive  asbestos  milling  test  work  which  is 
being  conducted  under  the  direction  of  W.  B.  Timm. 
Several  possible,  and  in  some  cases  radically  different, 
courses  of  action  were  laid  out.  The  first  involved  dry 
milling,  breaking  as  far  as  possible,  say,  to  1  in.,  in  the 
jaw  crushers;   then  sending  the  product  to   Hardinge 
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mills.  It  was  found  that  by  applying  suction  direct  to 
the  mill  the  asbestos  might  be  separated  and  removed 
without  undue  attrition.  Mr.  Timm  has  just  completed 
a  comprehensive  and  scientifically  prepared  report  on 
this  first  test,  but  this  is  not  yet  generally  available. 
The  conical  pebble  mill  has  already  been  used  in  the 
district  for  regrinding  the  tailings  for  the  preparation  of 
a  special  product  used  for  plaster  and  cement  purposes. 
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Another  interesting  possibility  in  asbestos  milling  is 
bv  application  of  wet-grinding  methods, .even  wet  con- 
centration by  tables  or  flotation.  The  advantages,  elim- 
ination of  the  dust  evil,  drying  required  only  for  the 
ICt,  and  not  for  the  entire  mill-feed;  lesser  cost  ot 
grinding,  and  protective  action  on  the  fiber,  might  prove 
■  portanl  in  any  successful  method  that  they  could 
easily   revolutionize  this  phase  of  the  industry. 

It  is  the  intention  of  the  Department  of  Mines.  Can- 
ada, to  publish  the  results  of  all  this  work  as  soon  as 
complt 

Sn  to  Seven  Peb  Cent  Average  Extraction  for 
The  District 

Statistics  prepared  by  the  Department  of  Mines  of 
Quebec  show  that  before  the  Great  War  the  value  of  the 
rock  in  the  ground  was  below  $1.50  per  ton;  recently 
it  has  been  $4  per  ton  or  over.  The  per  cent  of  fiber 
extraction  has  averaged  between  6  and  7.  The  av- 
erage value  per  ton  of  the  product  increased  from 
*J  in  1910  to  $81.89  in  1920.  The  percentage 
N  .  1  crude  decreased  consistently  from  about 
0.1  per  cent  in  1910  to  about  0.033  per  cent  in  1920. 
That  is.  to  obtain  the  same  amount  of  crude,  three  times 
as  much  rock  has  had  to  be  mined  and  hoisted.  Thus, 
the  3,000,000  tons  resulted  in  twice  as  much  crude  No. 
2  and  practically  three  times  as  much  mill  product. 
This  shows  that  the  rock  mined  in  1920  js  not  nearly 
as  good  as  that  handled  in  1910,  and  that  the  mills 
therefore  must  have  made  considerable  increase  in  re- 
covery to  maintain  the  proportion  of  mill  stock.  Rock 
mined  was  about  20  per  cent  greater  than  that  milled 
in  1910;  about  16  per  cent  in  1920.  This  average  in- 
cludes figures  from  East  Broughton,  where  all  the  rock 
mined  is  milled.  In  1920  there  were  reports  of  ship- 
ments by  seventeen  companies  operating  twenty-one 
mines.  Prospecting  and  develoment  was  being  con- 
ducted by  nine  other  properties. 

Costs 

The  following  represent  average  results  from  an  800- 
ton  per  day  mill  working  on  slip-fiber  rock  mined  by 
steam  shovels  from  a  pit  150  ft.  deep.  The  figures  are 
for  the  year  1919: 

Value  of  ore  milled,  per  ton $2.60 

Total  expenses  per  ton  mined  and  milled $1.65 

•  ry  "f  fiber,  excludii                           per  cent 4.81 

Average  selling  price  of  fiber,  per  ton $60.00 

ge  operating  expense   (only),  per  ton $38.00 

The  operating  expenses  include  mining,  milling,  cost 
of  bags  and  bagging,  shipping,  power  and  mine  office 
charges,  but  not  head  office,  sales,  and  other  overhead. 
A  typical  report  on  cross-fiber  operations  gives  the 
following : 

Total  tons  mined   (March.  1921),  per  shift 1,001 

P.ock  to  mill,  per  cent 65.5 

Drier  coal  used  per  day.  tons 10.470 

rac<  lerricks  used 9.6 

Average  payroll,   per  shift : 

Miscellaneous    employees     13 

Transportation     11 

ms     16 

Machine  Bhop  and   repairs 17 

Mill,  bagging  and   loading    37 

Mining     108 

Sorting    crane    21 

Total     men      223 

The  figures  show  a  production  of  about  4.5  tons  per 
man  for  every  man  on  the  work  and  about  8J  tons  for 
every  man  in  the  mine. 

The  cost  per  ton  delivered  to  mill  or  rock  dump  for 
rick  mining  averages  $1,017;  the  cost  per  ton,  by 

ane  handling,  $0,576,  and  by  crane  and  derrick,  $0,850. 


Underground  development  work  produced  rock  at 
$1,895  per  ton  in  crosscutting  and  $2,080  in  tunneling. 
The  total  cost  is  proportioned  as  follows: 

Per  cent. 

Labor,   mining    J2.5 

Supplies,   mining    13.7 

Labor,  transportation   *•< 

Supplies,  transportation    2.5 

Power  2.9 

insurance  and   miscellaneous 4.0 

100.0 

At  East  Broughton,  mining  by  steam  shovel  and  mill- 
ing is  being  done  for  $0.80  a  ton. 

At  Black  Lake  a  typical  daily  average  might  be  ex- 
pressed by  the  following: 

Value  flber  per  ton  of  rock  mined $2.51 

Value  crude  and  fiber  per  ton  mined $3.4  3 

Total     operating    and    mine    expenses    per    ton    rock     mined 

and  milled   $1.48 

Average  value  fiber  per  ton    $329. 7s 

Expenses  (mine)  per  ton  flber $147.24 

The  cost  of  milling,  bagging,  loading,  and  mine  over- 
head thus  is  about  45  to  50c.  per  ton  milled  and  cor- 
respondingly less  per  ton  mined.  The  above  costs  are 
for  March,  1921,  when  operating  conditions  were  per- 
haps at  their  worst  and  wages  and  supplies  at  the  peak. 

Exploration  and  Construction  Costs 

Diamond  drilling  in  1921  was  contracted  for  at  from 
$3  to  $3.75  per  ft.,  the  latter  being  for  a  1,000-ft.  con- 
tract with  H-in.  core  recovery.  Counting  seven  set-ups, 
the  work  averaged  25  ft.  per  day  of  twenty  hours,  all 
the  holes  being  inclined.  A  maximum  of  91  ft.  was 
made  in  one  day.  The  crew  consisted  of  two  runners  at 
$6  per  ten  hours,  two  helpers  at  $4.50,  and  a  foreman  at 
$300  per  month.  Five  and  one-half  carats  of  carbons 
were  used. 

Calyx  shot  drilling  for  a  4!-in.  hole  averaged  $0.94 
per  ft.  on  a  212-ft.  hole  inclined  15  deg.  from  the  verti- 
cal. The  average  progress  was  11  ft.  1  in.  per  shift. 
The  average  cost  for  seven  holes,  all  inclined,  totaling 
1,426  ft.,  was  $1.28  per  ft.  in  1919,  including  all  moves, 
and  $1.15  per  ft.  excluding  moving.  Twelve  shot-bits 
were  used,  at  an  average  cost  of  $0.0791  per  ft. 

Exploratory  drifting  in  serpentine  can  be  done  as 
cheaply  as -$6  per  ft.;  shafts  down  to  150  ft.  about  $15 
per  ft.,  with  stull  timbering  only.  Permanent  work  of 
large  cross-section  requires  timbering. 

Approximate  Cost  of  an  800-Ton  Per  Day  Plant 

The  following  is  a  recapitulation  of  the  estimated 
cost  of  replacement  of  a  complete  plant  to  handle  800 
tons  per  twenty  hours  for  steam-shovel  mining  the  slip- 
fiber  deposits: 

Construction    $85,000 

Tramways  and  railroad   5.000 

Machinery    (complete)    135.000 

.Machine  foundations   4,000 

Motors     45,000 

Chutes    and   spouting    1.500 

Auxiliary  cableway    10,000 

Locomotives  and  cars   12,0oo 

Steam  shovels    60,000 

Shafting,  pulleys,  belting 16,000 

Steam,  watt  r  and  air  pipe 7,000 

Dust  collector  system   11,000 

Lighting  and  power  wiring 12.000 

Office   equipment    1,500 

Teams,  stable  equipment  2,000 

Tools  and  miscellaneous 10,000 

Total   $326,000 

This  is  at  the  rate  of  a  trifle  over  $400  per  ton  daily 
capacity.  Of  this  total  amount,  the  mill  and  contents 
represents  approximately  $95,000.  the  driers.  $22,000, 
the  bins,  $21,000  and  the  crushers,  $21,000. 

A  4,800-ft.  Trenton-Bleichert  fifty-ton  per  hour  aerial 
tramway  with  two  large  bins,  complete,  installed,  cost 
less  than  $50,000  at  peak  prices. 
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In  1920,  general  pit  labor  cost  from  35c  to  124c  per 
hour,  against  L7Jc  in  L91€  and  I2jc.  in  1914.  Mill  and 
drier  men  received  from  37Jc.  to  45c.  per  hour,  and 
steam-shovel  runners  up  to  55c.  ai  the  peak.    Carpenters, 

blacksmiths,  and  the  like  commanded  45c.  and  50c.  An 
average  wage  of  about  42ic.  was  the  prevailing  rate  for 
all  classes  of  labor  in  1920. 

In  mentioning  this  phase  of  the  subject  it  is  neces- 
sary to  point  out  that  a  condition  exists  in  this  district 
different  possibly  from  that  in  any  other  in  the  world 
and  comparable  in  a  way  only  to  Mexico.  Unions,  in 
the  ordinary  sense  of  the  word,  do  not  exist.  The  men 
are  practically  all  French-Canadians,  and,  except  in 
unusual  instances,  do  not  speak  or  understand  English. 
The  bringing  in  of  skilled  imported  or  foreign  labor 
creates  hostile  feeling.  The  available  resident  help  is 
for  the  most  part  unskilled  men  who  leave  the  mines  to 
farm  in  the  spring  and  harvest,  and  who  possibly  leave 
for  the  "bush"  to  cut  lumber  or  pulp  wood  in  the  winter. 

The  Church  is  necessarily  all-powerful  in  the  district, 
the  local  cure  acting  as  labor  leader,  moral  advisor,  and 
mentor  in  general.  Any  attempt  upon  the  part  of  the 
mine  managements  to  vest  in  themselves  these  powers, 
in  whole  or  in  part,  is  not  encouraged.  In  one  or  two 
instances  which  have  come  under  my  personal  attention 
the  village  priest  has  asked  that  the  company  abolish  a 
proposed  plan  of  outside  education  and  amusement.  The 
men  are  extremely  wary  of  any  innovation,  and  to  es- 
tablish even  such  a  benefit  as  group  insurance,  the  cure 
was  called  upon  to  give  his  sanction  and  explain  the 
move  to  the  men.  Often,  high  Church  dignitaries  visit 
the  respective  mines,  establish  shrines  in  the  workings, 
and  invoke  the  blessing  of  God  on  the  operation. 

The  men  are  for  the  most  part  loyal,  although  com- 
mitted to  everything  that  is  usual  and  customary  to 
them.  It  is  therefore  extremely  difficult  to  introduce 
new  methods.  It  is  usual  for  the  lesser  executives  to  be 
mustered  from  the  French-Canadians,  but  the  operating 
heads  are  almost  without  exception  English,  Canadian, 
or  American.  During  the  war  many  of  the  men  en- 
rolled under  the  American  flag. 

The  individual  nearly  always  owns  his  own  home  and 
farm;  there  is  practically  no  floating  population.  These 
homes  are  nearly  always  scrupulously  clean.  The 
schools  and  hospitals  are  under  the  direction  of  the 
Church.  The  extensive  size  of  the  average  family  pre- 
vents any  tendency  toward  a  Red  philosophy,  and  the 
men  are  consistent,  if  not  too  efficient,  workers.  Owing 
to  the  great  number  of  religious  and  state  holidays,  and 
the  all  prevailing  "high-wine"  (a  white  whiskey  with  a 
150  per  cent  "kick"),  250  working  days  is  a  high  aver- 
age for  the  year. 

Great  Progress  Made  With  "Safety-First"  Work 

The  above-stated  facts  have,  of  course,  not  affected 
the  attempts  of  the  various  mine  managements  to  pro- 
mote the  safety  and  welfare  of  the  men  wherever  possi- 
ble. The  shaft  and  tunnel  for  the  circulation  of  the  men 
at  the  King  mine  is  an  example  of  this  progressive  atti- 
tude. All  mines  and  mills  take  the  usual,  and  in  many- 
instances  unusual,  precautions  to  promote  safety. 
Thus,  the  Johns-Manville  Co.  has  procured  the  services 
of  an  efficiency  and  safety  engineer.  Meetings  are  held 
and  lectures  on  "Safety  First"  given.  The  company 
has  organized  a  hospital  in  charge  of  a  trained  staff. 

A  further  example  of  welfare  work  is  the  building  of 
thirty-five  modern  cottages  during  the  summer  of  1920 
by  the  Bennet-Martin  Co.  at  the  company's  Vimy  Ridge 


mine.  This  property  is  about  six  mil.-,-  oil  the  main 
line  of  the  railwaj    and   ha  bed  a  thoroughlj 

up-to-date  community.     I   understand   thai    twenl 
more  cottages   were  built   during   the   past    year.     The 
houses,  which  are  of  extremely  ne;i  nee,  have  a 

concrete  foundation,  and  are  of  frame  construction,  with 
double  sheathing,  a  layer  of  building  paper  covered  over 
by  asbestos  board,  and  are  roofed  with  asbestos  shingles. 

Many  of  the  mines  have  well-run  boarding  houses, 
and  all-in-all  there  is  a  well-established  feeling  of  con- 
tentment among  the  labor  of  the  district. 

It  has  been  the  purpose  of  this  article  to  show  that 
the  present  technology  of  the  Quebec  asbestos  deposits 
is  the  direct  result  of  their  geology  coupled  with  a 
former  lack  of  capital  in  the  hands  of  small,  individual 
owners  who  were  themselves  the  operating  heads.  The 
modern  and  future  tendency  is  constantly  being  based 
upon  refinements  of  technique. 

More  especially  in  the  milling  department  will  there 
be  a  tendency  toward  the  evolution  of  radically  new 
methods,  for  the  present  state  of  the  industry  bespeaks 
possession  of  the  means  for  experimentation  and  costly 
test  work.  The  mining  methods,  although  to  a  large 
degree  dependent  upon  factors  which  permit  of  no 
cnange,  will  possibly  in  the  future  be  laid  out  upon  l 
more  extensive  scale,  resulting  from  the  further  amal- 
gamation of  companies.  Finally,  there  is  being  at- 
tracted yearly  to  the  district  a  type  of  highly  trained 
technical  operator  who  is  sure  to  effect  the  adoptation 
of  the  principles  of  best  practice  from  outside  fields. 


Spanish  Metallurgical  Situation  in  1921 

Mining  reviews  and  the  technical  press  generally 
agree  that  1921  was  a  year  of  crisis  for  the  Spanish 
metallurgical  industries.  Although  all  industries  in  the 
kingdom  felt  the  effects  of  the  world-wide  depression, 
mining  and  metallurgy  suffered  the  most  severely,  ac- 
cording to  Charles  H.  Cunningham,  commercial  attache 
at  Madrid.  This  crisis  is  a  part  of  the  inevitable  re- 
adjustment following  the  enormous  increase  in  prices 
of  the  preceding  years.  Producers  faced  the  necessity 
of  lowering  costs  to  stimulate  the  market  for  their  out- 
put, demand  having  fallen  off  sharply  as  a  result  of  the 
high  prices  asked;  but  labor  troubles  and  employees' 
requests  for  higher  wages  prevented  the  reduction  of 
production  costs,  and  losses  to  the  producers  followed, 
resulting  in  the  closing  down  of  many  mines. 

Toward  the  end  of  1921  the  situation  improved  some- 
what, and  several  of  the  plants  have  reopened.  One 
Spanish  journal,  in  reviewing  the  year,  says: 

"The  coal  and  iron  industries  have  suffered  most  in  Spain, 
as  they  have  in  other  countries,  being  interdependent  and 
having  many  other  industries  contingent  upon  them  also. 
Furthermore,  there  have  been  serious  crises  in  the  lead, 
copper,  and  zinc  industries. 

"Lead  mining  also  has  passed  through  a  crisis.  In 
Linares,  La  Carolina,  Cordoba,  and  Cartagena  many  of  the 
workers  have  been  discharged  and  only  the  more  important 
industries  have  been  exploited,  and  these  with  little  profit. 
Prices  for  both  ore  and  metal  declined,  particularly  during 
April,  May,  and  June,  but  by  the  end  of  1921  quotations 
were  again  in  the  neighborhood  of  those  with  which  the 
year  started,  being  different  from  coal  and  iron  in  this 
respect. 

"The  exportation  of  pyrites  from  Huelva  has  also  been 
paralyzed  and  the  number  of  workers  cut  down  considerably. 
Exports  (in  metric  tons  of  2,204.6  lb.)  of  copper  ore  con- 
taining less  than  2J  per  cent  of  copper  during  the  first  ten 
months  of  1920  and  1921  amounted  to  236,223  tons  and  193,- 
714  tons  respectively." 
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Mineral  Sulphides 
As  a  Source  of  Electric  Energy 

Laboratory  Experiments  Show  That  a  Cell  of  the  Bunsen  Type  Can  Be  Used  With 

Pyrite  as  an  Anode  in  an  Alkaline  Solution — Possibilities  of  Economy 

Over  Existing  Methods  of  Generating  Power  Suggested 

By  G.  N.  Libby 


THAT  MINERAL  SULPHIDES  may  function  both 
as  attackable  and  unattainable  electrodes  in  elec- 
trolytic cells  has  been  demonstrated  by  a  number 
of  investigators,  the  work  of  R.  C.  Wells,  as  discussed 
in  Bulletin  No.  240  of  the  U.  S.  Geological  Survey, 
being  especially  noteworthy.  To  show  further  that  they 
may  be  a  source  of  electric  energy  of  commercial  value, 
and  to  stimulate  interest  in  the  solution  of  the  chemico- 
mechanical  problem,  is  the  object  of  this  paper. 

O  'Mi'AK  \  l'l\  I.  HI   ITS XIDATION 

Electrical 
Equivalent 
. — Calories — .Kw-hr.=  kg-cal 
Substance  Product  Components         Total   Per  kg.  P"  kg.        863 

29.3       2440  2.83 

.1  73  9       6160  7.14 

C  CO  103  2       8600  9.55 

SOj  S+Oj  77  6       2420  2.80 

71    7       2240  2.60 

S  Ml    I        4410  5.10 

Fe(OH  :  IV-u-HjO         68.9       1210  1.41 

•       ';  210  9       2390  2.77 

,    SO4H1SO1       FeSj  2   0       2930  3.40 

Zn  >+H»0  83  5        1273  1.48 

ZnS     ..  i  205  0       2345  2.73 

Pb  30  8         244  0  28 

Ol  195.0         815  0.945 

In  the  accompanying  table  are  tabulated  the  heats  of 
oxidation  of  carbon,  sulphur,  the  commoner  mineral 
sulphides,  and  their  metals.  It  will  be  noted  that, 
weight  for  weight  at  maximum  oxidation,  sulphur  has 
about  half  the  value  of  carbon  and  that  the  electrical 
equivalent  of  this  heat  is  5.1  kw.-hr.  per  kilogram  of 
sulphur.  Unfortunately,  sulphur  is  such  a  poor  con- 
ductor of  electricity  that  its  use  as  an  attackable 
electrode  does  not  seem  encouraging.  However,  in 
combination  with  the  common  metals,  lead,  copper,  and 
iron,  it  exists  in  the  form  of  mineral  sulphides,  which 
are  fairly  good  conductors,  and  which,  as  will  be  shown, 
may  function  as  readily  oxidizable  electrodes  liberating 
energy  chiefly  as  electricity.  Among  these  mineral  sul- 
phides galena  is  by  far  the  best  conductor,  hut,  owing 
to  its  high  molecular  weight,  equal  amounts  develop 
only  about  one-fourth  the  energy  value  of  pyrite,  which 
in  turn  is  equal  to  about  one-third  its  weight  of  carbon. 

Carbon  burned  under  boilers  can  yield  only  about  one- 
third  of  its  energy  in  the  form  of  electricity,  so  that 
it  is  patent  that  pyrite  and  carbon  are  theoretically 
equivalent  for  power  purposes  if  the  heat  of  oxidation 
of  pyrite  can  be  changed  directly  into  electrical  energy, 
and  practically  so  if  the  cost  of  conversion  is  the  same. 
The  power-house  cost  of  changing  the  heat  energy  of 
coal  into  electricity  is  well  known.  No  data  are  avail- 
able upon  which  to  base  the  cost  of  operating  electrolytic 
cells  of  the  type  and  size  that  the  problem  demands. 
However,  it  is  known  that,  for  instance,  in  the  cyanide 
process,  where  large  tonnages  of  ore  are  treated,  the 
cost  for  agitation,  filtration,  handling,  and  so  on,  which 
are  the  prime  factors  in  electrolytic-cell  operation,  is 
almost  unbelievably  small,  being  at  the  Homestake  mine 
about  70c.  per  ton.  Possibly  the  most  important  point 
to  be  considered  is  the  fact  that  quantities  of  copper 


pyrite  are  daily  oxidized  in  metallurgical  plants,  result- 
ing for  the  most  part  only  in  the  discharge  of  sul- 
phurous gases  into  the  air,  which,  owing  to  the 
possibility  of  producing  damage,  have  been  the  cause 
of  costly  litigation. 

The  cost  for  oxidation  by  roasting  could  be  credited 
to  any  system  that  would  produce  equivalent  results 
in  recovering  the  metal  from  the  ore.  With  pyrite, 
then,  it  is  not  so  much  a  question  of  comparing  it 
with  coal,  for  here  we  have  a  substance  that  is  essen- 
tially a  waste  product,  which  is  already  mined  and 
delivered,  and  which  must  be  oxidized.  In  doing  this 
there   is  an  available  credit  on  account  of  the  saving 


1HNO3 


Plating  Generating 

Electrolytic  cell  showing  pyrite  as  anode 

in  treatment.  Normally  in  the  Butte  district,  Montana, 
about  4,000  tons  of  copper  pyrite  is  oxidized  daily  in 
the  production  of  copper.  The  energy  capable  of  being 
generated  by  this  pyrite,  if  there  were  no  loss,  is 
equal  to 

3,490  X  4,000  =  13,960,000  kw.-hr. 
13.900.000 


24 


—  580,000  continuous  kw. 


This  is  worth,  if  we  compare  it  with  the  best  coal- 
burning  practice, 

580,000  X  $20  =  $11,600,000  per  year 
11,600,000 


365 
31,600 
4,000 


=  $31,600  per  day 

—  $7.90  per  ton  of  copper  pyrite. 


The  proportion  of  this  value  that  would  be  realized 
would,  of  course,  depend  on  cell  efficiency,  which  might 
be  anywhere  from  50  to  90  per  cent.  Of  course,  just 
as  coal  cannot  compete  with  water-power  as  a  source 
of  electricity  when  cheap  development  is  available,  even 
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if  the  coal  is  obtained  for  nothing,  bo  one  can  never 
hope  to  compete  with  it  by  eell-oxidation  of  sulphides; 

but  it  will  be  noted  that  owners  of  water-power  value 

their  electrical   energy    not    by    what    it    costs    them    but 
by  its  value  in  competition  with  coal. 

Model  Laboratory  Cell  Developed 

Seeing,  then,  that  there  appeared  to  be  some  economic 
hope  for  a  cell  in  which  mineral  sulphide  could  be 
oxidized,  it  was  warrantable  to  attempt  the  construction 
of  a  laboratory  model.  After  a  number  of  preliminary 
experiments  it  was  noted  that  these  sulphides  oxidized 
rapidly  in  an  alkaline  solution;  acting,  in  fact,  as  zinc 
would  do  in  the  same  solution,  but  with  a  lower  elec- 
tromotive force.  Perhaps  nitric  acid  is  the  most  effi- 
cient depolarizing  liquid  known,  producing,  by  the 
cell  action,  nitrogen  dioxide  (.NO,),  which  is  readily 
oxidized  again  to  nitric  acid;  so  that,  theoretically  at 
least,  by  proper  oxidation  and  absorption  of  the  gases 
from  a  cell  of  the  Bunsen  type,  nearly  all  the  acid  can 
be  recovered  and  used  again,  the  atmospheric  oxygen 
being  the  only  substance  consumed. 

A  modification  of  a  cell  of  this  type,  shown  to  the 
right  of  the  sketch,  is  easily  assembled.  In  a  tall 
300-c.c.  beaker  was  placed  a  smaller  200-c.c.  beaker. 
Into  the  small  inner  beaker  enough  mercury  was  poured 
to  cover  the  bottom  to  a  depth  of  about  I  in.  An 
insulating  layer  of  chloroform  of  about  the  same  depth 
was  then  added.  The  small  piece  of  pyrite,  about  1-in. 
cube,  placed  in  the  beaker  made  good  electrical  contact 
to  the  chloroform-covered  mercury.  A  strong  solution 
of  alkali  was  then  poured  in  till  it  nearly  filled  the 
beaker.  Strong  nitric  acid  was  added  to  the  outer 
beaker  to  the  same  height  as  the  alkaline  solution,  and 
the  two  solutions  were  connected  by  about  thirty  3-in. 
asbestos  wicks.  A  platinum  wire  served  as  the  acid 
electrode,  but  carbon,  iron,  or  aluminum  might  have 
been  used.  A  copper  wire  protected  by  a  glass  tube 
and  inserted  into  the  mercury  gave  an  electrical  connec- 
tion to  the  pyrite.  The  cell  as  constructed  consisted 
of  platinum,  nitric  acid,  a  diaphragm,  caustic  soda,  and 
pyrite,  the  mercury  being  almost  completely  insulated 
by  the  chloroform.  This  cell,  on  closing,  gave  1.15  volts 
and  0.3  ampere,  with  no  diminution  of  current  until  the 
ferric  hydrate  resulting  from  the  action  was  sufficient 
to  cause  an  increase  in  resistance,  when,  of  course,  a 
diminution  was  noted.  The  ability  of  pyrite  to  de- 
polarize or  oxidize  in  an  alkaline  solution  was  shown 
by  an  experiment  in  which  a  current  of  two  amperes 
was  sent  through  such  a  system  with  a  pyrite  anode  sur- 
face of  about  two  square  inches,  with  little  or  no 
evolution  of  oxygen  at  its  surface. 

The  current  that  can  be  taken  from  such  a  cell  de- 
pends on  the  internal  resistance,  which  is  principally 
due  to  the  asbestos-wick  diaphragm  and  the  electrode 
coating.  The  solubility  of  ferric  hydrate  in  sodium- 
potassium  tartrate  and  other  organic  substances  is  well 
known;  if  added  to  the  anode  solution  it  keeps  the 
ferric  hydrate  in  solution  and  thus  gives  a  means  of 
eliminating  this  resistance  due  to  coating.  The  deposit, 
when  it  becomes  sufficient  to  interfere  with  cell  action, 
is  loosely  attached  and  consequently  is  easily  dislodged 
by  the  slightest  washing  motion.  The  cell  in  principle 
is  not  new,  being  merely  an  adaptation  of  a  well-known 
form  of  cell  of  the  Bunsen  type,  but  the  use  of  a 
mineral  sulphide  as  an  oxidizing  electrode  in  such  a 
combination,  so  far  as  I  know,  is  new. 

The  reaction  at  the  cathode  in  the  nitric-acid  com- 


partment is  fairly  well  established,  the  product  of 
reduction  being  principally  nitrogen  dioxide  (NO,), 
which  may  be  converted  by  air  and  moisture  back  to 
the  original  nitric  acid.  At  the  anode,  however,  two 
reaction  occur;  first,  the  oxidation  of  the  sulphide  to 
sulphate,  then  the  reaction  between  the  sulphate  and  the 
alkali,  with  the  formation  of  ferric  hydrate.  Conse- 
quently, at  the  anode,  alkali  as  well  as  Bulphidi 
consumed.  To  replace  such  an  alkali  as  caustic  soda 
would  be  economically  impossible,  but  fortunately  a 
cheap  and  abundant  source  of  alkali  is  available  in  the 
form  of  calcium  hydrate.  This  may  be  used  directly  in 
the  cell,  which  might  involve  the  formation  of  calcium- 
sulphate  incrustations,  which  would  produce  insulation. 
In  that  event  an  indirect  method  probably  could  be 
developed. 

Possibilities  of  Pyrite  as  a  Generator 
of  Electricity 

The  design  of  the  laboratory  cell  described  cannot,  of 
course,  be  adopted  on  a  large  scale,  but  it  serves  to 
demonstrate  the  fact  that  certain  mineral  sulphides  can 
be  oxidized,  giving  up  their  oxidizing  energy  in  the 
form  of  electricity.  It  is  interesting  to  note  that  as  a 
source  of  electricity,  pyrite  has  about  twice  the  value 
of  zinc,  weight  for  weight;  that  the  quantity  of  elec- 
tricity generated  by  the  oxidation  of  the  sulphur  of  the 
sulphide  is  much  more  than  enough  to  precipitate  its 
metal  from  the  sulphate  formed.  It  may  be  possible 
to  oxidize  the  sulphide  in  one  cell  (right  figure  in 
sketch),  generating  electricity;  and  in  another  cell  (left 
figure  in  sketch)  to  use  this  energy  to  electroplate  the 
metal  from  the  solution  that  resulted  from  the  action  in 
the  first  cell.  The  reason  for  this  excess  energy  of 
oxidation  over  that  needed  for  metal  deposition  is  evi- 
dent when  it  is  realized  that  when  oxidizing  pyrite 
( FeS2)  seven  atoms  of  oxygen  are  required,  whereas 
when  reducing  FeO  to  Fe  only  one  atom  of  oxygen  is 
taken  away. 

In  this  paper  it  has  been  pointed  out  that  certain 
mineral  sulphides  are  a  possible  source  of  electrical 
energy.  Pyrite  seems  to  be  particularly  promising  for 
the  purpose,  especially  in  view  of  the  fact  that  it  is 
now  oxidized  metallurgically  in  enormous  quantities, 
the  result  of  which  is  often  wasted.  A  simple  labora- 
tory cell  has  been  described  which  demonstrates  the 
possibility  of  oxidizing  mineral  sulphides,  with  the 
production  of  electrical  energy.  Perhaps  the  only  new 
matter  herein  developed  is  the  fact  that  mineral  sul- 
phides such  as  pyrite  oxidize  readily  as  an  anode  in  an 
alkaline  solution. 


Tasmanian  Mineral  Production 

The  following  table,  compiled  by  the  Acting  Secretary 
for  Mines,  shows  the  quantity  and  value  of  mineral  prod- 
ucts for  the  State  of  Tasmania  during  the  year  1921: 

Mineral                                                                             Quantity  Value 

t  —  £ 

Gold,  oz                                                                                 5.340.094  28,395 

Silver,  oz.                                                                                 348,658  ►*-  57,576 

Lead,  tons                                                                                    1,434.794  32,241 

Copper,  tot.-                                                                                      6,180.843  463.163 

Tin. tons                                                                                         790.395  130.257 

Coal,  tons                                                                                  66,476  63,446 

Wolfram,  tons                                                                                  10.34  676 

Bismuth,  •    :,-                                                                                              .05  21 

Shale,  ton-  •                                                                                    868   _  1,506 

Iron  pyrites,  ions                                                                     606.5  2,579 

Scheelite,  tons  .......  

Gsmiridiurr.,  oz 1  750  t55  42.935 

Asbestos,  tons  

Zinc,  tons .... 

Barytes,  tons 

etcher,  tor.-                                                                                        15  56 

Total  £822.851 
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Copper  Smelting  by  Central  African  Natives 


By  Sydney  H.  Ball 


I  ORE  is  common  in  Central  Africa,  and  in  con- 

sequence the  smelter  of  iron  ore  and  the  smith  is  an 
important  individual   in  many  Bantu  villages.     But 
■  is  more  prized  than  iron  among  the  natives,  and 

copper  smelting  has  been  carried  on   for  centuries,  not 

only  in  the  Katanga,  Southeastern  Belgian  Congo,  but 

at  Bembe.  Portuguese  West  Africa,  and  at  M'Boko, 

.  and  Mindouli,  French  Congo.  At  these  latter  two 

points  lead  was  also  smelted. 

Although  the  Union  Miniere  du  Haut  Katange  is  now- 
one  of  the  world's  largest  copper  producers,  its  total 
production  to  date  only  recently  surpassed  that  labo- 
riously produced  by  the  natives.  T.  W.  T.  Atherton 
estimated  that  the  natives  smelted  at  least  100,000  tons 
of  copper,  requiring  the  mining  of  over  1,000,000  tons 
•  and  waste.  The  natives  sunk  numerous  pits  and 
excavated  open  cuts  in  their  search  for  copper,  and  these 
antiguas  in  part  explain  the  rapidity  with  which  the 
copper  belt  was  delimited  by  the  early  white  prospectors. 
One  of  these  native  open  cuts  is  720  ft.  long,  30  ft.  deep 
and  480  ft.  wide  at  one  end,  tapering  to  a  point  at  the 
other. 

The  earliest  reference  to  the  copper  mines  was  by  the 
Portuguese  half-caste  traders,  P.  J.  Baptista  and  Amaro 
Jose,  who  crossed  Africa  from  Loando  to  Tete  in  1802. 
Al  i  hamuginga  Mussenda,  a  village  in  the  copper  belt, 
they  state  that  the  natives  "dig  the  copper;  in  the  midst 
of  this  country  is  where  they  make  the  bars."  The  ore 
smelted  was  undoubtedly  high-grade  malachite  and  other 
oxidized  ores. 

In  the  December  issue  of  Congo,  a  Belgian  review- 
devoted  to  Colonial  affairs,  a  high  government  official, 
F.  Ladame.  publishes  the  results  of  his  researches  into 
native  mining  and  smelting  methods  (pp.  685  to  691). 
The  following  resume  of  the  article  may  add  to  the 
knowledge  of  primitive  mining  processes: 

The  natives  no  longer  exploit  the  mines,  and  M. 
Ladame  believes  that  in  the  main  part  of  the  copper  belt 
no  work  has  been  carried  on  by  the  natives  since  the 
white  man  knew  the  Katanga,  as  is  evidenced  by  trees 
growing  in  the  pits.  In  the  vicinity  of  Elisabethville, 
the  last  generation  of  miners  has  passed  away,  and  the 
oldest  blacks  say  the  secret  of  smelting  has  been  lost. 
M.  Ladame  suggests  that  the  loss  of  the  art  was  due  to 
internecine  wars  early  in  the  nineteenth  century.  In 
the  southern  part  of  the  Katanga,  however,  smelting  was 
carried  on  in  Commandant  Lemaire's  time,  about  thirty 
years  ago.  The  furnace  used  is  shown  in  the  figure, 
which  is  sketched  from  a  photograph  taken  by  Lemaire 
in  1898. 

The  natives  worked  not  one  mine  but  many  mines. 
In  contradistinction  to  the  jealously  guarded  ownership 
of  hunting  preserves  and  fishing  grounds,  the  copper 
mines  do  not  appear  to  have  been  the  exclusive  property 
of  any  tribe. 

The  tribal  copper  metallurgist,  like  the  smith  of 
today,  was  a  man  of  importance  in  the  community.  Each 
tribe  appears  to  have  had  a  hereditary  caste  of  copper 
smelters.  Their  names  still  linger  in  the  tribal  legends, 
and  several  of  the  copper  mines  still  bear  the  name  of 
pper  metallurgist  who  smelted  its  ores  <  for  ex- 
ample, Kipoie,  near  Sofumangoj. 


The  metallurgist  alone  had  the  "secret"  or  the 
"medicine"  necessary  to  render  the  ore  amenable  to 
treatment.  Not  only  was  superstition  attached  to  the 
art  of  copper  smelting,  but  the  hills  from  which  the  ore 
was  obtained  were  held  in  awe.  No  women  were  per- 
mitted at  the  mines,  nor  was  association  of  the  sexes 
allowed  during  the  mining  season. 

The  crews  of  miners  from  each  tribe,  under  orders  of 
the  tribal  smelter,  reached  the  mines  in  April  or  May,  at 
the  beginning  of  the  dry  season,  during  which  period 
alone  mining  was  carried  on.  The  ore  was  dug  out 
with  hoes  and  hatchets  and  then  carried  to  the  copper 
smelter  and  his  assistants.  The  latter,  using  his  valu- 
able "medicine."  spread  on  the  ground  first  a  circular 


Copper-smelting  furnace  constructed  by  natives. 
Height  approximately  10  ft. 

layer  of  charcoal  about  \h  ft.  in  diameter;  on  this  were 
placed  successive  layers  of  ore  and  charcoal,  each  bed 
decreasing  slightly  in  diameter.  As  the  pile  rose,  it  was 
enwalled  with  clay  1  to  11  in.  thick.  When  the  pile  had 
become  almost  3  ft.  high,  the  top  was  also  sealed  with 
clay  and  the  sugar-loaf-shaped  mass  was  then  pierced  at 
the  base.  Into  the  holes  the  nozzles  of  bellows  were 
placed,  these  bellows  being  worked  up  and  down  by  thin 
wooden  wands.  In  three  or  four  hours,  copper  began 
to  trickle  through  the  holes  and  after  the  copper  but- 
tons had  cooled,  they  were  cleaned  of  slag. 

These  copper  slugs  were  then  collected,  resmelted, 
and  cast  either  into  disks,  rectangular  sheets,  or  St. 
Andrew's  crosses.  Twenty  per  cent  of  the  product  be- 
longed to  the  copper  metallurgist,  40  per  cent  to  the 
village  chief  of  the  miners,  20  per  cent  to  the  miners 
and  20  per  cent  to  the  tribal  chief. 

The  village  coppersmiths  fabricated  the  metal  into 
thin  wrist  rings,  pins,  lance  points,  hatchets,  rifle  balls, 
and  bells.  Legend  states  that  thin  wire  twisted  into 
bracelets  or  anklets  were  first  made  by  the  Bayeke  work- 
men who  arrived  in  the  Katanga  region  early  in  the 
nineteenth  century.  In  much  of  Central  Africa  copper 
was  one  of  the  most  important  forms  of  exchange  and 
was  particularly  valued  by  tribes  residing  at  a  distance 
from  the  mines. 
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Coreing  Devices  for  Rotary  Drilling 
In  Oil  Fields 

Various  Types  of  Barrel  Designed  That  Make  It 
Possible  To  Take  a  Core  of  Sand  Readily 

VARIOUS  coreing  devices  used  in  rotary  drilling 
are  described  by  R.  E.  Collom  in  Bulletin  201 
of  the  U.  S.  Bureau  of  Mines.  A  common  objection  to 
most  forms  of  rotary  core  barrels  used  is  that  the  hole 
must  be  underreamed  after  drilling  a  core,  with  the 
exception  of  the  attachment  with  the  fishtail  bit  men- 
tioned below.  With  most  core  barrels  it  is  difficult  to 
take  a  core  of  sand. 

One  coreing  device  used  in  soft  formations  has  the 
core  barrel  in  the  center  of  a  fishtail  bit,  this  being 
made  so  as  to  have  a  U-in.  hollow  tube,  or  the  barrel, 
running  up  the  center.  The  H-in.  opening  in  the  shank 
of  the  bit  is  threaded,  and  pipe  is  screwed  into  it  of 
sufficient  length  to  take  the  amount  of  core  desired. 
The  opening  is  slightly  larger  at  the  top  than  at  the 
bottom,  being  thus  tapered  to  catch  and  hold  the  core 
when  the  drill  pipe  is  pulled  out.  The  hole  is  held  to 
standard  gage  when  this  device  is  used,  and  the  drilling 
is  done  as  with  the  ordinary  fishtail  bit.  The  sample, 
however,  is  not  kept  in  its  original  state,  and  the  length 
of  sample  does  not  give  the  thickness  of  the  formation 
drilled. 

The  core  barrel  shown  in  Fig.  1,  which  is  extensively 
used,  is  made  by  cutting  a  lip  and  bending  and  black- 
smithing  it  over  the  bottom  of  a  piece  of  pipe.  It  cuts 
like  an  ordinary  post-hole  auger.  In  pulling  out,  the  lip 
holds  the  sample  in  the  barrel,  the  sample  coming  out 
as  cuttings.  This  device  is  said  to  be  preferred  by  the 
Gulf  Production  Co. 

A  coreing  device  used  in  Holland  by  the  Roxana 
Petroleum  Co.  has  a  shoe,  of  complicated  design,  which 
is  screwed  on  the  6-in.  drill  stem.  The  core  barrel  can  be 
of  4-in.  pipe  and  long  enough  to  take  the  amount  of 
core  desired.  The  barrel  is  made  up  of  1-ft.  lengths  of 
flush-joint  pipe,  the  bottom  length  being  screwed  into 
a  steel  shoe  through  which  watercourses  run.  Cast 
steel  cutting  teeth  fit  into  slots  in  the  bottom  of  the 
shoe  and  can  be  replaced  when  worn  out,  thus  avoiding 
the  necessity  of  blacksmithing.  Small  springs  on  the 
inside  of  the  shoe  keep  the  core  from  falling  out  when 
it  is  taken.  An  ordinary  back-pressure  valve  on  top 
of  the  core  barrel  allows  the  mud  and  water  in  the 
barrel  to  be  forced  out  as  the  core  moves  up  the  barrel, 
and  prevents  the  drill  mud  from  entering  the  top  of  the 
core  barrel.  A  drawback  to  this  core  barrel  is  that 
different  numbers  of  teeth  must  be  used  for  drilling 
different  materials.  In  using  1-ft.  lengths  of  flush-joint 
pipe  these  can  be  unscrewed  and  the  core  pushed  out. 

In  Fig.  2  a  coreing  device  used  by  the  Rio  Bravo 
Oil  Co.,  of  Texas,  for  coreing  in  soft  formations  is 
shown.  The  hole  has  to  be  reamed  to  size  after  its  use. 
^4  is  the  drill  stem;  B,  a  4  x  14-in.  drill  collar;  C,  half- 
inch  holes  for  mud  circulation;   D,  a  21    x   4  x   17-in. 


swaged  nipple;  E,  a  3-in.  solid  end;  F,  a  2\  x  64-in. 
heavy  collar;  G,  1-in.  holes  for  escape  of  air;  //. 
i-in.  round-iron  pin  to  prevent  ball  going  up  ahead  of 
sample;  /,  2-in.  steel  ball;  J,  removable  seal  valve  for 
emptying  sample;  and  A',  cutting  edge. 

An  ordinary  piece  of  pipe  in  the  bottom  of  which  is 


Three  devices  for  taking   cores   in 
drilling  oil  icells 

cut  a  small  V-shaped  notch  is  used  by  A.  R.  Gamble 
in  the  Gulf  Coast  country.  This  is  lowered  into  the  hole 
and  rotated  on  bottom.  It  has  been  found  that  this 
core  barrel  makes  a  core  just  as  fast  as  any  other  style 
in  use  and  will  work  in  fairly  hard  formations.  The 
barrel  is  rotated  until  the  amount  of  hole  desired  has 
been  made  (cores  from  8  to  10  ft.  long  are  commonly 
taken).  The  swivel  is  then  unscrewed  on  the  derrick 
floor  and  a  double-handful  of  small  pieces  of  cast  iron 
of  about  the  same  size  as  one's  fingernail  is  dropped 
into  the  drill  stem.  The  swivel  is  then  screwed  back 
on  and  the  pump  started,  and  as  soon  as  these  pieces  of 
cast  iron  have  reached  bottom  the  drill  stem  is  raised 
a  few  inches  and  lowered  slowly.  After  this  operation  is 
repeated  a  few  times  the  tools  are  pulled  out.  The  pieces 
of  cast  iron  become  lodged  between  the  barrel  and  the 
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and  hold  the  core  in  the  barrel.  In  using  this 
rel,  it  i.-  necessary  to  ream  the  hole  be- 
drilling  ahead.  The  time  required  to  remove  and 
rev  drill  pipe  and  .vain  for  a  fresh 

run.  and  the  necessity  of  underreaming,  are  the  prin- 
cipal objections  to  the  use  of  the  core  barrel. 

A  tool  combining  a  vented  core  barrel,  for  relief  of 
pressure,  with  a  fishtail  hit.  is  shown  in  Fig.  3.  It  has 
been  operated  successfully,  taking  cores  of  both  soft  and 
hard  formations.  As  much  as  16  to  18  ft.  of  hole  has 
been  made  on  one  run.  given  12  to  14  ft.  of  core,  in 
pieces,  with  a  maximum  length  of  IS  in.  .1  is  an  ordi- 
nary 11-in.  fishtail  bit  with  6-in.  shank  bored  out  to 
4-in.  pipe:  B  is  a  6-in.  drill  coupling;  C  a  6-in.  drill 
pipe.  /»  is  a  special  drill  coupling  that  supports  and 
swivels  the  core  barrel  and  is  provided  with  vent  holes 
to  equalize  the  pressure  on  the  core.  E  is  a  piece  of 
4-in.  pipe  forming  the  lower  end  of  the  core  barrel.  It 
is  held  from  dropping  through  the  bit  by  the  offset  F 
in  the  bit  .4;  and  from  pushing  up.  by  the  ring  G. 
U  is  the  main  core  barrel  made  of  a  joint  of  4*-in.  pipe, 
swaged  to  2*  in.  at  the  top,  and  on  this  is  attached  a 
2}-in.  coupling.  J  is  a  back  pressure  pipe;  K  the  swivel 
pipe ;  L  a  perforated  annular  ring  that  supports  the  core 
barrel.  M  is  a  ball-bearing  supported  on  L,  carrying 
the  coupling  attached  to  the  swivel  pipe,  thus  support- 
ing the  core  barrel.  0  is  a  packing  box;  P  is  the  head 
through  "which  the  core  barrel  is  vented  to  the  ascend- 
ing fluid;  R  is  a  perforated  follower  to  hold  P  in  place. 

Okell  drilling  equipment  follows  closely  the  rotary 
practice  of  drilling  with  a  fishtail  bit.  When  hard 
formations  are  met  a  core  barrel  is  substituted  for  the 
fishtail  bit.  and  it  is  claimed  that  the  core  barrel  not 
only  drills  faster  than  cable  tools  in  similar  formation, 
but  also  takes  a  true  sample  of  the  rock. 

The  Okell  core  barrel  is  used  to  drill  and  take  cores 
from  all  solid  rocks,  from  the  hardest  to  those  that  are 
soft  enough  to  be  scratched  with  any  dull  tool.  The  core 
barrel  is  a  plain  piece  of  pipe,  with  one  or  more 
diagonal  grooves  cut  in  the  ends  of  the  barrel  at  an 
angle  of  approximately  45  deg.  with  the  vertical  axis. 
This   feature  is  patented. 

Small  fragments  of  steel  are  used  as  an  abrasive  with 
this  core  barrel.  The  angular  slot — revolving  in  a 
direction  so  that  the  top  end  is  always  in  the  lead — 
continually  carries  the  fragments  of  steel  from  the  sides 
of  the  hole  to  the  cutting  end  of  the  core  barrel.  When 
extracted,  the  cores  show  perfect  angles  of  dip,  but 
do  not  show  what  the  direction  of  the  dip  is  at  the  point 
of  taking. 

Types  of  Cages  and  Skips 

The  mine  cage  is  a  light  steel  platform  attached  to  a 
steel  frame.  Shoes  engaging  with  the  guides  are 
attached  to  the  frame  and  prevent  any  lateral  displace- 
ment. From  one  to  four  decks  or  platforms  are  used 
on  a  single  cage.  Large  capacity  and  deep  hoisting 
require  from  two  to  four  decks.  Each  deck  is  equipped 
with  tracks  for  the  car,  car  hooks,  or  a  yoke  swivel  on 
one  side  to  engage  the  car  and  prevent  it  from  being 
displaced,  and  overhead  bars  which  serve  as  handholds 
or  for  the  lashing  of  timbers. 

Gates  are  necessary  where  cages  are  used  for  handling 
men,  and  these  are  generally  arranged  as  to  be  easily 
removed  when  the  cage  is  to  be  used  for  ore  hoisting. 
Removable  decks  are  a  feature  of  cage  construction 
where  long  timbers  or  stulls  are  used.     Conspicuous  on 


races  in  Western  mines  are  safety  catches  which 
are  designed  to  prevent  the  cage  from  falling  in  the 
event  of  rope  failure.  These  catches  are  advocated  by 
most  mining  engineers,  although  they  are  conspicuously 
absent  in  some  important  mining  districts.  At  best  they 
can  be  looked  upon  only  as  an  auxiliary  safeguard. 
Proper  use  of  ropes  and  thorough  rope  inspection  are 
the  best  protection  against  accidents,  with  their  attend- 
ant expense  and  delays. 

The  tilting  single-deck  cage  is  used  in  some  collieries. 
By  its  use  the  load  of  coal  is  dumped  at  the  landing 
chute  and  the  cage  is  returned  to  the  level.  It  avoids 
unloading  the  cars  and,  where  single-deck  cages  are  in 
use,  it  effects  a  decided  economy.  A  special  type  of  end- 
dumping  car  is  required,  and  as  a  rule  a  larger  car, 
capable  of  carrying  from  one  to  two  tons,  is  necessary. 
Where  smaller  cars  are  required  by  the  mining  condi- 
tions the  tilting-deck  cage  possesses  little  practical  ad- 
vantage. 

Cages  are  the  most  common  shaft  vehicle  employed. 
In  collieries  the  coal  is  brought  to  the  surface  in  cars 
on  cages,  but  in  metal  mines,  even  where  skips  are 
employed,  the  cage  is  necessary  for  handling  both 
supplies  and  men.  The  cage  and  skip  are  sometimes 
used  as  a  combined  vehicle.  Under  other  conditions 
where  skips  are  used  auxiliary  cages  are  employed  in 
separate  compartments.  The  carrying  capacity  of  the 
cage  varies  between  wide  limits  and  depends  primarily 
upon  the  dimensions  of  the  shaft  compartment  and  the 
number  of  decks  to  the  cage.  In  Western  mines  the 
load  is  a  ?-ton  car  to  the  deck  (compartment  dimensions 
usually  4.5  x  5  ft.).  In  coal  mines,  where  larger  shaft 
compartments  are  the  rule,  two  cars,  each  carrying  from 
one-half  a  ton  to  two  tons,  are  hoisted  on  each  deck.  The 
size  of  the  mine  car  determines  the  deck  load.  The 
weight  of  the  cage  ranges  from  1,200  to  1,500  lb.  per 
deck. 

Skips  are  used  in  incline  and  vertical  shafts  in  metal 
mines.  They  are  only  occasionally  used  in  coal  mines, 
on  account  of  the  dust  and  breaking  of  coal  caused  by 
the  double  handling.  They  are  loaded  from  chutes  com- 
municating with  shaft  pockets  and  are  automatically  dis- 
charged by  the  wheels  striking  a  curved  runway,  which 
tilts  the  skip  over  until  the  angle  is  sufficient  to  dis- 
charge the  contents.  They  range  in  capacity  from  one  to 
eleven  tons,  three  to  five  tons  being  commonly  used  in 
mines  of  moderate  output.  The  ratio  of  the  weight  of 
the  load  and  the  weight  of  the  skip  ranges  from  1  to  2.5, 
an  average  figure  being  1.5. 

In  incline  hoisting,  special  man  cars  are  generally  used 
in  mines  employing  100  or  more  men  per  shift.  These  are 
arranged  so  that  twenty  or  more  men  can  be  handled 
per  trip  without  crowding  or  discomfort,  as  is  often  the 
condition  at  small  mines  where  no  special  provisions  are 
made.  In  deep  mines  served  by  vertical  shafts  special 
man  cages  are  employed.  These  are  substituted  for  the 
skips  at  the  beginning  of  the  shift  and  are  removed  as 
soon  as  the  men  are  down.  In  mines  of  small  output  the 
cages  used  for  hoisting  ore  cars  also  answer  for  lower- 
ing the  workers. 

Square  or  round  tanks  constructed  of  steel  are  used 
in  dewatering,  either  as  an  auxiliary  to  the  pumps  or  for 
main  drainage.  They  are  usually  arranged  to  discharge 
like  a  skip,  and  are  provided  with  bottom  or  side  inlet 
valves  which  automatically  open  and  close  as  the  skip 
is  lowered  into  and  raised  from  the  water  in  the  sump. 
Bailing  tanks  are  made  with  from  500  to  2,000-gal. 
capacity. 
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Analytical  Distillation  of  Shale  Oils* 

By  Martin  J.  Gavin 

^f^H^  of. -shale  studies  of  the  Bureau  of  Mines,  con- 
X  ducted  in  co-operation  with  the  State  of  Colorado 
and  the  University  of  Utah,  have  for  their  primary 
purpose  the  determination  of  retorting  and  refining  con- 
ditions most  favorable  for  obtaining  the  highest  yields 
of  most  satisfactory  products.  Typical  oil  shales  are 
retorted  in  carefully  controlled  retorts  of  different 
types;  the  conditions  are  varied  in  successive  runs. 
As  a  rule,  it  is  easy  to  determine  when  the  highest 
absolute  yield  of  oil  has  been  obtained  from  a  given 
shale,  but  it  is  an  altogether  different  problem  to  ascer- 
tain the  relative  qualities  of  different  shale  oils. 

Analytical  Distillation  Is  Used 
to  Compare  Oils 

Thus  far  the  Bureau  of  Mines  has  found  no  more 
satisfactory  method  for  determining  the  relative  quali- 
ties of  different  shale  oils  than  the  analytical  distilla- 
tion method,  developed  by  the  Bureau,  for  petroleum. 
Certain  minor  modifications  of  this  method  have  been 
found  necessary,  owing  to  the  peculiar  nature  of 
shale  oil. 

The  method  used  by  the  Bureau  of  Mines  for  examin- 
ing petroleum  and  the  interpretation  of  data  obtained 
with  it  are  briefly  described  below,1  followed  by  remarks 
that  indicate  the  manner  in  which  the  method  of 
examining  shale  oils  differs  from  that  used  for  petro- 
leum. 

Each  sample  was  subjected  to  laboratory  tests  that 
yielded  the  following  information: 

1.  The  specific  gravity  at  60  deg.  F.  and  the  correspond- 
ing Baunie  gravity  (based  on  the  modulus  140). 

2.  The  percentage  of  sulphur.  This  was  determined  by 
burning  a  weighed  quantity  of  oil  in  a  calorimeter  bomb, 
precipitating  the  sulphate  formed  as  barium  sulphate,  filter- 
ing, igniting,  and  weighing. 

3.  The  percentage  of  water. 

4.  Distillation  at  atmospheric  pressure  with  data  for  the 
percentages  distilling  within  25  deg.  C.  limits  up  to  275  deg. 
C.  and  the  specific  and  Baume  gravities  of  the  fractions. 

5.  Vacuum  distillation  at  a  reduced  pressure  of  40  mm. 
"absolute,"  of  the  residuum  from  the  "air  distillation,"  with 
data  for  the  percentages  distilling  between  25  deg.  C.  limits 
up  to  300  deg.  C.  and  for  the  specific  and  Baunie  gravities. 
Saybolt  Universal  viscosities  (at  100  deg.  F.)  and  Fahren- 
heit cloud  tests  of  the  distillation  fractions. 

6.  Conradson  carbon  residue  percentages  of  the 
residuums  from  the  combined  "air"  and  "vacuum"  distil- 
lations. 

The  methods  employed  by  the  Bureau  of  Mines  for 
the  distillation  analysis  of  crude  petroleum  have  not 
been  developed  with  the  idea  of  obtaining  figures  that 
parallel  the  results  of  actual  refinery  practice.  It  is 
believed  that,  although  the  most  satisfactory  use  of  the 
figures  involves  a  comparison,  there  is  also  a  need  for 

•Abstracted  from  Reports  of  Investigations,  U.  S.  Bureau  >>f  Min~s. 
■Dean.    E.   W  .    Reports  of  Investigations.  Serial   No.    2,202.      Bu- 


some  method  of  "rough-and-ready"  interpretation  in 
terms  of  commercial  products.  The  authors  have,  there- 
offered  the  following  classification,  which,  even  it' 
if  has  no  other  justification,  is  convenient  because  it 
permits  discussion  in  terms  of  "given  names"  rather 
han  the  determining  physical  or  chemical  properties  of 
distillation  fractions: 

1.  The  sum  of  all  fractions  distilling  at  atmospheric 
pressure  below  200  deg.  C.  is  reported  as  gasoline  and 
naphtha. 

2.  The  sum  of  all  fractions  distilling  at  atmospheric 
pressure  between  200  deg.  C.  and  275  deg.  C.  is  reported  as 
kerosene. 

3.  The  sum  of  all  vacuum  distillation  fractions  having 
Saybolt  viscosities  at  100  deg.  F.  of  less  than  50  sec.  is 
reported  as  gas  oil. 

4.  The  sum  of  all  vacuum  distillation  fractions  having 
Saybolt  viscosities  at  100  deg.  F.  between  the  inclusive  limits 
of  50  and  99  sec.  is  reported  as  light  lubricating  distillate. 

5.  The  sum  of  all  vacuum  distillation  fractions  having 
Saybolt  viscosities  at  100  deg.  F.  between  100  and  99  sec. 
inclusive  is  reported  as  medium  lubricating  distillate. 

6.  The  sum  of  all  vacuum  distillation  fractions  having 
Saybolt  viscosities  at  100  deg.  F.  of  200  sec.  or  more  is  re- 
ported as  viscous  lubricating  distillate. 

7.  Conradson  carbon  residue  tests  were  made  on  resid- 
uums from  the  "air"  and  "vacuum"  distillation  and  the 
resulting  percentages,  termed  "carbon  residue  of  residuum," 
are  regarded  as  an  index  of  the  asphalt  content  of  the 
crudes  and  their  suitability  for  yielding  steam  cylinder 
stock  when  refined. 

Analytical  Data  More  Complete 

Until  recently,  the  Bureau  of  Mines  has  not,  except 
in  rare  instances,  determined  sulphur  content.  How- 
ever, all  crude  shale  oils  now  being  examined  are 
analyzed  for  sulphur.  It  has  been  found  that  nearly  all 
shale  oils  contain  rather  large  percentages  of  sulphur, 
the  average  of  those  thus  far  examined  being  about 
0.60  per  cent.  Also,  until  recently.  Conradson  carbon 
residue  tests  have  not  been  made  on  shale-oil  residuums. 
Recent  work  indicates  that  the  carbon  residues  of  nearly 
all  shale-oil  residuums  are  relatively  high,  some  being 
over  18  per  cent,  indicating,  as  is  to  be  expected,  that 
shale  oils  usually  are  not  suitable  for  yielding  steam- 
cylinder  stocks. 

On  account  of  the  high  content  of  solid  paraffin  wax 
in  many  crude  shale  oils,  and  shale-oil  fractions,  it  has 
been  found  somewhat  inconvenient  to  determine  vis- 
cosities at  100  deg.  F.  or  130  deg.  F. 

Taking  Cloud  Point  Impracticable 

The  dark  color  of  many  of  the  vacuum  fractions  and 
of  the  crude  oils  themselves  makes  the  taking  of  the 
cloud  point  impossible.  Consequently,  on  these  fractions 
and  on  the  crude  a  "setting  point"  test  is  made.  This 
method  also  is  of  value  in  that  it  follows  the  method 
used  by  Scotch  shale  operators  and  by  them  is  used  as 
an  index  of  the  amount  of  solid  paraffin  wax  recoverable 
from  the  oil.  The  procedure  is  to  freeze  a  drop  of  the 
oil  on  the  tip  of  the  cooled  bulb  of  a  thermometer,  then 
to  invert  the  thermometer,  and  while  rotating  it  about 
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,.\i-  to  permit  the  temperature  to  rise  at  a 
definite  rate,   until  the  drop  melts  and  flows  down  the 
Unless    the   oil    is   of   an   exceedingly    tarry   or 
asphaltic  nature,  the  settling  point  can  be  sharply  and 
.:•«■!>     determined.    .In    addition    to    the    tests    de- 
ed  above,   shale-oil    fractions   resulting   from   the 
distillation  at  atmospheric  pressure  are  combined,  and 
an  unsaturation  test  is  made  on  the  combined  fraction. 
A  word  of  caution  should  be  spoken  regarding  the 
interpretation  of  vacuum  fractions  resulting  from  ana- 
lytical distillations  of  shale  oils.      It   will   be  noted  that 
many  of  the  oils  yield  vacuum  fractions  that  appear  to 
properties    satisfactory    for    the    production'    of 
lubricating   oils.      However,   little    is   known   as   to   how 
fractions  would  stand  refining,  or  how  satisfactory 
immercial  use  the  refined  lubricating  oils  would  be. 
The  high-carbon  residues  of  the  shale  oils  examined  in 
more  i  K  of  the  Bureau  would  strongly  indicate 

that    the    production    of    satisfactory    lubricants    from 
many  shale  oils  would  present  a  most  difficult  problem. 

The  Evaluation  of  Shale  Oils 

Attempts  to  evaluate  shale  oils,  even  for  comparative 
purposes  in  the  laboratory,  involve  both  technical  and 
economic  considerations.  From  a  technical  standpoint 
one  must  consider  and  determine  what  possible  products 
can  be  reasonably  expected  from  shale  oils.  From  the 
economic  side  there  must  be  considered  which  of  these 
possible  products  will  be  in  greatest  demand,  and  how 
cheaply  they  can  be  placed  on  the  market.  During  the 
last  several  years  the  petroleum  products  in  greatest 
demand  have  been  motor  fuels,  illuminating  oils,  lubri- 
cants, and  fuel  oils.  It  seems  likely  that,  first  of  all, 
shale  oil  will  be  used  as  a  source  of  motor  fuel,  and 
ily.  possibly  as  a  source  of  fuel  oil.  Other  prod- 
ucts will  probably  be  of  secondary  importance,  and  it 
has  been  finally  decided  that  shale  oils  may  reasonably 
be  evaluated  on  the  basis  of  the  amount  and  quality  of 
motor  fuel  they  will  produce. 

An  analytical  distillation  can  indicate  the  relative 
amount  of  motor  fuel  of  a  given  volatility  to  be  obtained 
from  different  oils,  but  it  is  necessary  to  be  somewhat 
arbitrary  in  selecting  the  range  of  volatility  of  the 
motor  fuel,  or,  in  other  words,  its  "end  point."  In 
making  analytical  distillations  of  petroleum  and  shale 
oil.  it  is  the  practice  of  the  Bureau  of  Mines  to  stop  the 
atmospheric  pressure  distillation  when  the  vapor  tem- 
perature in  the  neck  of  the  fractionating  column  reaches 
275  deg.  C.  The  combined  fractions  distilling  up  to  this 
temperature  are  considered,  for  purposes  of  comparison, 
as  representing  all  the  gasoline,  crude  naphtha,  and 
crude  kerosi 

No  definite  prediction  can  be  made  as  to  the  future 
end  point  for  motor  fuel,  and  accordingly  it  has  been 
found  most  satisfactory  for  purpose  of  comparison  to 
classify  shale  oils  on  the  basis  of  relative  percentages 
distilling  up  to  275  deg.  C.  vapor  temperature.  This 
distillate  is  generally  spoken  of  as  "top-.'' 

Another  point  to  which  attention  must  be  directed  is 
the  suitability  for  refining  of  this  crude  motor  fuel 
fraction.  Probably  this  can  most  conveniently  be 
studied  by  determining  the  percentage  of  "unsatura- 
tion" of  this  fraction. 

Definition  of  "Unsaturate.-" 
For  the  purpose  of  this  discussion  the  term  "unsatu- 
rates" or  "unsaturated  hydrocarbons"  is  taken  to  mean 
hat  part  of  the  oil  soluble  in  concentrated  sulphuric  acid 


under  the  conditions  o(  the  tesl  above  noted.  If  used 
with  this  understanding,  unsaturates  probably  includes 
the  diolefins  and  part,  but  by  no  means  all.  of  the  ole- 
fins. Just  what  part  percentage  of  unsaturation  will 
play  in  the  refining  of  shale  oil  is  not  well  known  at 
present.  Certainly,  under  commercial  practice  the  re- 
fining loss  of  any  distillate  will  be  much  less  than  the 
absolute  unsaturation  percentage.  However,  ft  is  likely 
that  the  relative  refining  losses  will  be  approximately 
proportional  to  the  respective  percentages  of  unsatu- 
rated hydrocarbons  in  the  oils  under  consideration. 

It  is  difficult  to  determine  accurately  by  the  usual 
test  with  sulphuric  acid  the  percentage  of  unsaturated 
hydrocarbons  in  a  crude  shale  oil.  The  acid  tars  pro- 
duced under  this  treatment  are  usually  markedly  vis- 
cous and  difficult  to  separate  from  the  oil.  On  the 
other  hand,  it  is  relatively  simple  to  determine  this 
unsaturation  percentage  in  the  tops  and  to  secure  on 
this  product  closely  agreeing  results  on  successive  un- 
saturation tests.  Therefore,  and  again  tentatively,  the 
Bureau  of  Mines  compares  the  qualities  of  shale  oils 
on  the  basis  of  relative  percentages  of  unsaturates  in 
the  tops  from  the  oils. 

Knowing  the  amount  of  tops  yielded  by  the  crude  oil 
and  the  quantity  of  the  tops  as  indicated  by  its  percent- 
age of  unsaturates  (also,  its  percentage  of  saturated 
hydrocarbons,  as  this  is  obtained  by  subtracting  per- 
centages of  unsaturates  from  100),  an  index  number 
tentatively  evaluating  the  shale  oil  may  be  calculated. 
If  percentage  of  tops  from  a  shale  oil  be  multiplied  by 
the  percentage  of  saturated  hydrocarbons  in  the  tops, 
the  product  is  a  good  numerical  index  of  the  value  of  the 
oil.  If  the  possible  oil  yield  of  the  shale  has  been 
determined  by  a  standard  method,  the  crude  oil  yield  of 
the  shale,  calculated  to  gallons  per  ton,  multiplied  by 
this  index  number,  gives  another  number  which  can  be 
used  as  an  index  of  the  value  of  the  shale,  disregarding, 
of  course,  certain  economic  considerations. 

The  Method  Is  Necessarily  Arbitrary 

It  should  be  repeated  that  this  system  of  classif  ■'  • 
tion  does  not  take  into  consideration  the  value  of  tht  oil 
other  than  as  a  producer  of  motor  fuel,  although,  as 
noted,  a  high  yield  of  motor  fuel  fraction  coupled  with 
low  percentage  of  unsaturates  in  this  fraction  is  re- 
flected in  the  quality  of  the  other  fractions  from  the  oil. 
Likewise,  it  does  not  take  into  consideration  the  absolute 
volatility  range  of  the  motor-fuel  fraction,  or  the  per- 
centage of  sulphur  in  the  oil.  These  matters  require 
further  study,  and  perhaps  the  method  will  require 
revision  when  these  factors  are  properly  taken  into 
account. 

An  application  of  the  method  described  above  may  be 
given.  Consider  two  shales,  one  yielding  fifty  and  the 
other  thirty-five  gallons  of  crude  oil  to  the  ton.  The  oil 
from  the  first  yields  38  per  cent  of  tops  containing 
55  per  cent  of  unsaturates  (45  per  cent  saturated),  and 
the  other  35  per  cent  of  tops  contain  40  per  cent  of 
unsaturates  (60  per  cent  saturated).  First  evaluating 
the  oils: 

Relative   value   of  oil  from  shale  No.  1  =  38  x  45  =  17.10 
Relative   value   of  oil  from  shale  No.  2  =  35  X  60  =  21.00 

If  the  shales  themselves  are  to  be  evaluated,  the  num- 
bers obtained  as  above  are  multiplied  by  the  respective 
crude-oil  yields  of  the  two  shales: 

Relative  value  of  shale  No.  1  =  17.10   X   50  =  855 
Relative  value  of  shale  No.  2  =  21.00  X  35  =  735 
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By  the  Way 


Whence  Came  It? 

"Are  we  ready  for  the  shale-oil  industry?"  asks 
J.  B.  Jenson  in  the  Salt  Lake  Minimi  R,  ,  .,  ,.■•.  We  are 
— let  her  come.  But  we  confess  to  being  a  trifle  startled 
bj  the  title  of  "shaloilogist"  which  our  cot 
in  all  seriousness  bestows  on  Mr.  Je  ison.  This  caught 
us  entirely  unprepared.  Who  fathered  this  etymo 
ieal  freak  and  who  gave  it   birth? 

The  Law's  Delay 

Butte  &  Superior's  accounting  hearing,  recent] 

for  April  11  hot  again  deferred,  has  been  SO 
postponed  that  it  seems  to  have  somewhat  the  "nature 
of  a  movable  event,  like  Easter,  and  one  has  difficulty 
in  keeping  track  of  it.  Repeated  postponement  and 
delay  are  characteristics  of  legal  actions.  In  the  mean- 
time, John  Ballot,  president  cf  the  plaintiff  company, 
dies.  Who  dares  say  who  of  those  now  active  on  either 
side  of  this  famous  suit  will  be  alive  when  the  lawyers 
are  finally  done  with  their  maneuvering?  There  is 
some  talk  of  the  case  being  settled  by  compromise.  We 
hope  so.  Dickens  wrote  a  volume  on  Jarndyce  and 
Jarndyce,  a  typical  chancery  case,  stretched  over 
generations,  and  which  brought  nothing  but  evil  and 
despair  to  any  of  the  litigants.  Finally  the  trial  came 
to  a  sudden  halt  because  the  estate,  originally  large, 
had  been  entirely  absorbed  in  costs  and  fees  and  there 
were  no  more  bones  for  the  lawyers  to  pick. 

Better  Work  Possible 

We  advise  a  course  in  advertising,  or  something  of 
the  kind,  for  those  who  prepare  the  literature  used  in 
fake  promotions.  Some  of  this  is  "smooth"  and  so 
cleverly  written  as  to  deceive  even  the  intelligent,  if 
they  be  unwary.  But  by  far  the  most  is  crude,  the 
work  of  tyros,  and  violates  all  the  principles  of  good 
advertising.  Much  of  it  is  difficult  to  read.  A  pros- 
pectus at  hand  sprawls  over  four  foolscap  pages  printed 
mainly  in  caps,  hard  for  the  eye  to  grasp  and  making 
use  of  black-face  type  where  emphasis  is  sought.  It 
violates  all  our  ideas  of  what's  what  in  promotion  litera- 
ture. It  must  drive  easy  money  away.  We  know  we 
could  do  it  much  better,  if  we  tried.  But  we  shall  not 
try.     We  are  too  busy  nowadays. 

An  Amateur  Promotion 

A  striking  bit  of  stupidity  is  to  be  found  in  the  "pre- 
liminary prospectus"  of  the  Two-in-One  Gold  Mines, 
Ltd.,  which  owns  property  in  the  Porcupine  district, 
Ontario.  Its  authorized  capital  is  $5,000,000  in  5,000,000 
shares  cf  $1  par  value,  for  which  it  is  seeking  pur- 
chasers at  50c.  per  share.  The  property  consists  of 
eight  claims  which  are  on  the  "same  latitudinal  line  as 
the  great  Dome  and  Hollinger"  for  which  reason,  it  is 
said,  "they  should  embrace  the  same  dikes  and  ledges," 
since  they  are  only  a  mile  or  so  away.  Much  is  said  of 
"ore  measures"  and  of  the  great  variety  of  gold-bearing 
veins  found  on  the  claims  and  elsewhere  in  the  district, 
but  nothing  at  all  of  the  value  of  the  ore  already  found. 
The  salesman  who  left  the  prospectus  with  us  said  that 
there  was  considerable  $2  ore  on  the  surface,  and  he 
was  optimistic  that  values  would  improve  with  depth. 


Apparently  no  development  work  hai    been  doni 

aentioned.     Instead,  the  prospectus  says,  "the 
.mil.  ati  o  bj   I  he  official  re- 

ol  thi   ol  hi  i   m n  i  he  Porcupine  area.     .     .     . 

The    environmen 

indicates  thai  they  will  soon  lie  one  of  the  largest 
producers.     .     .     .     Tin-  locations  oi  ;''   properties  and 
the  success  of  the  mines  in  thi   sami   an 

pid    ind  ..Hi  inn  hi     product  ion  at    :i   minimum  of 
cost    and  with  every   prospect    "t"   large   profits    to  the 
holders.     This  should  appeal  strongly  to  the  con- 
servat  ive  investor." 

Selling  stock    in  a  company  on  the  strength  of  the 
prcximity  "i    its   holdings  in  those  of  known  prod 
is    nothing    new.    but    usually    the    promoter    talks   con- 
vincingly,   oftentimes    inventing    his    fails   as    need      bi 
as  he  goes  along,  especially    if  the  properties  air  a  mile 
or  more  apart.     The  writer  of  this  prospectus   ii 
nothing,   but   has  a   facility   of  jumping  to  conclusions 
and   making   asinine  deductions,    which    we   suspecl    he 

res  himself.    Apparently  he  can  visualize  tin    fi 
as  readily  as  Oman  Doyle  can  the  hereafter,  even 
extent    of    creating    imaginary    reserves    in    stupes    in 
ground  as  yet  undrilled. 

West  and  East 

A  friend  recently  remarked,  apropos  of  the  Journal- 
Press  merger,  that  he  never  expected  such  a  consolida- 
tion, for,  as  Kipling  said, 

"East  is  East  and  West  is  West,  and  never  the  twain  shall 
meet." 

He  was  reminded,  however,  that  the  complete  verse  runs 
as  follows: 

"Oh,  East  is  East  and  West  is  West,  and  never  the  twain 
shall  meet, 
Till  Earth  and  Sky  stand  presently  at  God's  great  Judg- 
ment Seat; 
But  there  is  neither  East  nor  West,  Border  nor  Breed  nor 

Birth 
When  two  strong  men  stand  face  to  face,  though  they  come 
from  the  ends  of  the  earth." 

The  Elimination  of  Waste 

"I  see  w'ere  they  'ave  been  makin'  a  gert  fuss  baout 
this  'ere  waste  in  h'industry;  savin'  'ere,  stoppin'  there, 
an'  tryin'  to  'old  daown  tha  cost  o'  h'everything  an' 
speed  tha  h'output,"  said  Cap'n  Dick.  "If  they  don't 
'arp  too  much  h'on  one  thing,  or  some  things — savin' 
h'at  tha  spigot  an'  wastin'  h'at  tha  bung'ole,  so  to  speak 
— h'ought  to  do  a  'eap  o'  good,  seems  to  me.  Never  will 
do,  any'ow,  to  work  h'out  like  Jan  Tregillis'  trainin'. 
Jan  started  h'in,  w'en  'ee  firs'  come  h'over  'ere,  workin' 
at  one  o'  there  'ere  h'open  pits.  'Ad  no  h'other  work 
to  put  'im  to,  so  super  gives  Mm  a  job  workin'  in  tha 
shop,  h'oilin'  h'engines.  Tha  foreman  wuz  a  savin' 
chap,  an'  wuz  mighty  set  h'on  tha  Safety  First  h'idea 
too.  So  h'each  day  'ee'd  tell  h'all  tha  men  to  take  good 
care  o'  theyselves,  an'  h'in  particular  'ee'd  tell  Jan  to 
make  no  squandering  o'  tha  h'oil  an'  waste.  Persistent 
beggar,  'ee  wuz,  an'  Jan  wuz  a  good  listener.  Come 
one  day  w'en  they  needed  a  fireman  h'on  one  o'  tha 
h'engines  h'in  tha  pit,  an'  Jan  wuz  given  tha  job.  So 
tha  pit  boss  sez  to  'ee,  by  way  o'  tryin'  'im  h'out,  '  'Ere, 
you,  supposin'  naow  you're  h'in  tha  h'engine,  runnin' 
roun'  a  curve,  an'  thee  sees  one  o'  tha  h'other  h'engines 
commin'  full  speed  towards  thee.  W'ot's  thee  goin'  to 
do?'  'Dam-me,'  sez  Jan,  'Simple  nuff.  I'll  grab  tha 
h'oil  can  an'  tha  bloody  waste,  an'  jump.'  " 
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i      SOCIETIES,  ADDRESSES,  AND  REPORTS 


Northwest  Mining  Association 
-  Unity  in  Blue-Sky  Laws 
The  Northwest  Mining  Association 
has  officially  endorsed  a  sug| 
made  by  J.  F.  Callbreath,  secretary  oi 
the  American  Mining  Congress,  which 
is  to  the  effect  that  a  meeting  of  West- 
ern mining  interests  be  held  at  Salt 
Lake  City  or  some  other  central  West- 
ern point,  with  the  object  of  arriving  at 
a  concerted  basis  of  action  looking  to 
the  simplification  and  unification  of 
state  legislation  with  regard  to  "blue- 
sky"  laws.  The  association  has  also 
passed  the  following  resolution,  copies 
of  which  have  been  forwarded  to  all 
Washington,  Idaho  and  Oregon  Sena- 
tors: 

"Whereas,  The  Senate  Finance  Com- 
mittee is  reported  to  have  removed 
cyanide  from  the  free  list,  with  the 
recommendation  that  it  be  subject  to 
an  import  tariff  of  10  per  cent  ad 
valorem;  now,  therefore,  be  it, 

"Resolved,  by  the  Northwest  Mining 
Association,  of  Spokane.  Wash,  this 
the  sixth  of  April,  1922,  that  in  it- 
opinion  the  proposed  import  tax  would 
act  as  a  serious  handicap  to  the 
precious  metal  mining  industry  of  the 
ilready  suffering  from  excessive 
n  every  direction.  And  be  it 
further, 

"Resolved,  that  copies  of  this  reso- 
lution be  forwarded  to  members  of  the 
Senate  Finance  Committee  and  to  Sen- 
ators Jones  and  Poindexter,  with  the 
urgent  request  that  they  use  their  in- 
fluence toward  retention  of  this 
essential  compound  upon  the  free  list. 


employment  due  to  the  ebb  and  flow 
of  economic  tides  between  booms  and 
slumps,"  said  Mr.  Hoover.  It  was  Mr. 
Hoover's  plan  that  parts  of  the  in- 
vestigation which  he  suggested  fall  in 
the  same  general  field  as  that  explored 
by  the  Waste  Committee,  especially 
those  of  the  long-range  plan  of  the 
construction  and  maintenance  work  of 
the  industries. 

The  survey  of  industry  which  has  just 
been  started  will  come  up  for  discussion 
at  the  next  meeting  of  the  council's 
executive  board  in  Pittsburgh  early  in 
May.  It  represents  an  extension  of  the 
program  of  public  service  initiated  by 
the  engineers  of  the  nation  while  Mr. 
Hoover  was  president  of  the  federation 
and  which  is  being  carried  on  under  the 
direction  of  his  successor,  Dean  Cooley, 
aided  by  a  group  of  prominent  engi- 
neers, educators,  and  economists  repre- 
senting practically  every  industrial 
centre. 


F.  A.  E.  S.  to  Make  Survey 
of  Industry 

A  survey  of  American  industry  to  as- 
certain   "what   steps   have   been   taken 
to  smooth  out  the  business  cycle"  has 
been  started  by  the  American  Engineer- 
ing Council  of  the  Federated  American 
Engineering    Societies.      Each    of    the 
thirtv  member  societies  of  the  federa- 
tion "will    participate    in    the    survey, 
which  is   undertaken   at  the  request  of 
f  Commerce  Hoover, 
nember  organization,  headed  by 
Dean  Mortimer  E.  Cooley,  will  be  en- 
i   the  task  of  covering  the   in- 
dustries  in   its  locality. 

Secretary  Hoover  had  previously  pre- 
sented to  the  executive  board  of  the 
American  Engineering  Council,  through 
the  executive  secretary,  L.  W.  Wallace, 
the  question  of  a  proposed  investigation 
of  intermittent  unemployment  and  cy- 
clical depressions  as  an  outcome  of  the 
work  of  President  Harding's  conference 
on  unemployment. 

"The   largest   area   of  waste   lies    in 
iods  of  slack  production  and  un- 


Sulphuric  Acid  Plant  at  Anaconda 

The  Montana  Society  of  Engineers 
met  in  Helena  on  April  6,  7  and  8.  A 
paper,  "The  New  Sulphuric-Acid  Plant 
at  Anaconda,"  was  presented  by  E.  S. 
Larison,  and  detailed  the  progress  made 
by  the  Anaconda  in  its  series  of  experi- 
ments to  lessen  the  cost  of  the  manu- 
facture of  sulphuric  acid  and  reducing 
the  factory  area  required  for  its  pro- 
duction. The  Anaconda's  engineering 
department  has  conducted  successful 
research  in  this  direction,  the  objective 
of  which  is  the  use  of  sulphuric  acid  in 
connection  with  the  manufacture  of 
fertilizer  or  phosphate  rock,  two  tons  of 
acid  being  required  in  the  treatment  of 
one  ton  of  phosphate  rock,  and  with 
the  accomplishment  of  the  object  as- 
sured the  Anaconda  has  gone  forward 
with  its  fertilizer  development  plans 
on  a  broad  scale,  particularly  in  the 
Miient  of  its  phosphate  deposits 
near  Soda  Springs,  Idaho. 


Utah  University  Offers  Research 
Fellowships 

Announcement  of  fellowships  in  min- 
ing and  metallurgical  research  offered 
by  the  University  of  Utah  for  the  year 
1922-1923  has  been  made  by  Dr.  Joseph 
F.  Merrill,  director  of  the  School  of 
Mines  and  Engineering.  Invitation  for 
application  for  the  fellowships  is  ex- 
tended to  qualified  men,  college  grad- 
uates who  have  had  a  good  training 
in  chemistry  and  metallurgy.  The  ap- 
plications will  be  received  up  to  May 
15,  1922,  addressed  to  Professor  Mer- 
rill at  the  University. 

The  fellowships  have  an  annual  value 
of  $720,  and  as  the  Department  of  Min- 
ing and  Metallurgy  is  maintained  in 
connection  with  the  Utah  Station  of  the 
Bureau  of  Mines  and  is  a  department 
of  co-operative  research,  the  holders  of 
the  fellowships  will  be  subject  to  the 
rules  governing  employees  of  the  Bu- 
reau of  Mines,  and  will  report  for  duty 
about  July  1,  1922.  They  must  also 
register  as  students  of  the  University 
of  Utah  and  become  candidates  for  the 
degree  of  Master  of  Science,  unless 
this  or  an  equivalent  degree  has  been 
previously  earned.  The  fellows  are  ap- 
pointed for  one  year,  but  the  appoint- 
ments may  be  renewed,  and  they  pay 
no  laboratory  fees. 


Utah  Oil  Possibilities  Discussed 

The  bi-monthly  meeting  of  the  Rocky 
Mountain  Association  of  Petroleum 
Geologists  was  held  at  the  Albany 
Hotel,  Denver,  Col.,  on  April  13.  The 
of  the  meeting  was  a  paper 
by  Max  Ball  on  the  petroleum  pos- 
sibilities of  the  Tertiary  of  the  Uinta 
Basin,  Utah. 


San  Francisco  Section,  A.  I.  M.  E 

The  San  Francisco  Section  of  the 
A.  I.  M.  E.  held  its  regular  monthly 
meeting  on  April  11.  Newton  Cleveland 
presented  a  paper  on  "Gold   Dredging 

in  California." 


California  Dredge  Operators  Mee.t 

The  California  Dredge  Operators 
held  their  monthly  meeting  in  San 
Francisco  on  April  7.  More  than  forty 
dredge  superintendents  and  others 
were  present.  Charles  M.  Romanowitz, 
piesented  a  paper  an  the  design  of 
gold  dredge  buckets,  which  reviewed 
the  history  of  the  subject  in  an  inter- 
esting manner.  D.  H.  Young,  of  the 
American  Manganese  Steel  Co.,  dis- 
cussed the  practical  difficulties  involved 
in  the  foundry  work  upon  manganese 
steel  buckets.  He  pointed  out  the 
mechanical  troubles  and  explained  the 
manner  in  which  they  are  being  elim- 
inated. E.  C.  Parker,  who  recently- 
returned  from  Siberia,  informally  dis- 
cussed placer  mining  districts  upon  the 
Amur  River,  in  the  Far-Eastern  re- 
public. 

Joint  Meeting  Denver  Sections 
A.  I.  M.  E.  and  A.  I.  E.  E. 

Dean  Fulton  of  the  Missouri  School 
of  Mines  addressed  a  joint  meeting  of 
the  Denver  Section  of  the  American  In- 
stitute of  Electrical  Engineers  and  the 
Colorado  Section  of  the  American 
Institute  of  Mining  and  Metallurgical 
Engineers  on  April  14,  on  the  subject 
of  the  "Electro-Thermic  Process  of  Dry 
Distillation  of  Zinc  from  Complex  Ores." 
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MEN  YOU  SHOULD 
KNOW  ABOUT 


James  P.  Porteus  has  gone  to  Law- 
rence, Kan. 

G.  C.  Bateman,  of  the  La  Rose  mine, 
at  Cobalt,  has  left  on  a  trip  to  Los 
Angeles. 

C.  N.  Miller,  of  San  Francisco,  lias 
been  inspecting  properties  in  the  Lords- 
burg,  N.  M.,  district. 

L.  M.  Kniflin  has  returned  to  Fierro, 
X.  M..  as  manager  of  the  Hanover  Bes- 
semer Iron  &  Copper  Co. 

K.  L.  Lloyd,  of  the  Dwight  &  Lloyd 
Sintering  Co.,  New  York,  sailed  on 
April  15  for  a  three  months'  trip  to 
Europe. 

H.  G.  Young,  of  Montreal,  has  com- 
pleted an  examination  of  Ontario  Kirk- 
land  mines  for  Montreal  Kirkland 
interests. 

A.  Burt,  manager  of  the  Kirkland 
Lake  Proprietary,  has  arrived  from 
London  to  inspect  the  company's 
property. 

John  W.  Prout,  manager  of  the  Cen- 
tral Copper  Co.,  of  Dos  Cabezas,  Ariz., 
is  making  a  trip  to  New  York  and 
Danville,  Pa. 

H.  T.  Reifel,  former  superintendent 
of  the  La  Rue  mine,  Nashwauk,  Minn., 
has  accepted  a  position  with  the  United 
States  Railroad  Administration. 

Horace  Pomeroy  is  now  manager  of 
construction  of  the  hydro-electric  dam 
for  the  Georgia  Railway  &  Power 
Co.   on  the   Tugalo    River,   Georgia. 

A.  W.  Newberry  left  New  York  on 
April  17  for  a  four  months'  stay  in 
Nevada,  where  he  will  be  occupied  in 
reopening   a   silver  mining  property. 

Walter  G.  Perkins  and  Preston  K. 
Horner  have  established  their  office  as 
consulting  mining  and  metallurgical 
engineers  at  62  London  Wall,  London, 
E.  C.  2. 

Charles  L.  Harrington  has  purchased 
the  engineering  office  of  W.  A.  Funk  in 
Idaho  Springs,  Col.,  and  will  conduct  a 
general  engineering  business  as  related 
to  mining. 

Kuno  Dorr,  general  manager  of  the 
American  Smelting  &  Refining  Co.'s 
plants  in  Colorado,  returned  to  Denver 
on  April  10,  from  a  visit  to  the  New 
York  offices. 

F.  C.  Lincoln,  of  the  University  of 
Nevada,  at  Reno,  recently  visited  San 
Francisco  to  confer  with  the  officials  of 
the  Berkeley  Station  of  the  U.  S. 
Bureau  of  Mines. 

Gordon  R.  Campbell,  president  of  the 
Calumet  &  Arizona  Mining  Co.,  is 
making  a  tour  of  inspection  of  the  com- 
pany's properties  at  A  jo  and  Warren, 
Ariz.,  and  Lordsburg,  N.  M. 

William  H.  Bard,  for  the  last  four 
years  with  the  engineering  staff  of  the 
Phelps  Dodge  Corporat'on,  at  Tyrone 
N.  M  ,  is  now  engineer  for  the  Ameri- 


can   Smelting  &    Refining   Co.  at  Santa 
Barbara,  Chihuahua,  Mexico. 

Bulkelej       Wells,      president 

of   the   Colorado    Mel  d    Mining   Board, 
on    \ pi  f    1 5,  .'it'ic  i 

a   six   weeks'   visit    in    New    York   City. 

Morris    Kullinaii,    of    New    York,    was 

risitoi      "    Phoenix,    Ariz.,    in 

ci  nnection    n  ith    the    Stargo    n 

Morenci,    for    which    he    has   furnished 

funds  for  the  erection  of  a  silver  mill. 

William  Wearne,  general  superin- 
tendent for  the  Inland  Steel  Co.'s  iron 
mines,  has  returned  to  Duluth,  Minn., 
En  in  California,  where  he  has  been  on 
a  leave  of  absence  for  several  months. 

General  Pedro  Nel  Ospina,  the  Presi- 
dent-Elect of  Colombia,  arrived  at  the 
United  States  on  April  21  for  a  visit 
to  this  country.  Of  particular  interest 
is  the  fact  that  General  Ospina  was 
educated  at  the  University  of  Cali- 
fornia, at  Berkeley,  where  he  took  a 
course  in   engineering  and   metallurgy. 


Photograph    '/!/    rntirrttorjd  ft    Vndericofd 

i: / '     i  o  Nel  Ospina 

After  a  post-graduate  course  in  France, 
he  returned  to  Colombia,  where  in  part- 
nership with  his  brothers,  he  founded 
the  firm  of  Ospina  Hermanos.  This 
firm  operated  in  Medellin  a  smelter  for 
precious  metals.  He  was  also  the 
active  head  of  other  enterprises,  in- 
cluding cotton  and  coffee  planting,  and 
cattle  raising.  After  a  military  and 
political  career  General  Ospina  was 
appointed  Minister  from  Colombia  in 
Washington,  and  in  1916  was  sent  as 
plenipotentiary  to  Holland  and  Belgium. 
General  Ospina  wall  enter  upon  his 
duties  as  President  of  Colombia  next 
August. 

Frank  H.  Sistermans  has  gone  to 
Mexico  on  professional  business  and 
expects  to  remain  there  several  months. 
His  address  will  be  in  care  of  Hotel 
Cosmopolite,  Guadalajara,  Jalisco,  Mex- 
ico. 

Rudolf   Gahl  expects  to  complete  his 

work  in  connection  with   the  beneficia- 

of    th2    low-grade    silver    ores    at 


i  m    and    Intel! 

t;>  the  United  States  in  a  few 

Fayette    \.   Jones,   geologist,   of    A' 
Ququerque,  N.  M.,  and   Cormerl; 
dent  <»f  Hie  New  Mexico  State  School  of 

Mines,  is  making  a  geolog  ■ 
the  region  abo  five  to  eighty 

mil.     east  of  El  Paso,  Tex.,  in  Hudspeth 
.n.l  southern  Otero  couir 

J.   M.   Blarney,   of  St.    Lou.  .     tfo 
president,  and  W.  ('.  Balm,  of  Re 
III.,    superintendent,     of     the     Fairview 
Fluorspar  Co.;   E.  P.  Hettiger,  of  Cin- 
cinnati, manager  of  the  Hickman.    \\    I 
Hams  Co.,  and  R.  B.  Ladoo,  of  the  U.  S. 
Bureau   of    Mines,   who   have   been   in- 
specting  the    fluorspar   mines    of   New 
Mexico,  left  for  Los  Angeles  on  April  9. 

D.  D.  Irwin,  formerly  in  charge  of 
operations  of  the  Moctezuma  Copper  Co. 
at  Nacozari,  and  recently  appointed 
general  superintendent  of  the  Copper 
Queen  branch  of  the  Phelps  Dodge  Cor- 
poration, has  been  visiting  company 
properties  at  Tyrone,  N.  M.,  and  Clifton- 
Morenci,  Ariz.  He  will  assume  his  new 
duties  at  Bisbee,  Ariz.,  on  April   10. 

F.  W.  Bradley  gave  a  luncheon  on 
April  6  at  the  Pacific  Union  Club,  San 
Francisco,  in  honor  of  W.  R.  Ingalls, 
who  described  the  present  position  of 
the  metal  markets.  Those  present  were 
A.  P.  Anderson,  Eugene  Braden,  Albert 
Burch,  W  .  H.  Crocker.  R.  S.  Handy,  C. 
T.  Hutchinson,  E.  A.  Julian,  Jules  La- 
barthe,  C.  W .  Merrill,  S.  M.  Morse.  E. 
H.  Nutter,  and  T.  A.  Rickard. 

Philip  Seabury  Smith,  who  recently 
became  associate  editor  of  Ingenieria 
International,  was  graduated  in  elec- 
trical engineering  from  Yale  University, 
Sheffield  Scientific  School,  in  1907. 
From  October,  1907,  until  March,  1916, 
he  was  employed  by  the  General  Elec- 
tric Co.  in  different  capacities,  and 
during  part  of  this  time  was  in  the 
foreign  department  at  Schenectady  in 
general  supervision  of  sales.  Fol 
this  work  Mr.  Smith  became  affiliated 
with  the  Department  of  Commerce, 
where  he  remained  for  about  six  years. 
During  this  time  he  traveled  extensively 
in  the  West  Indies  and  South  America, 
investigating  and  reporting  on  a  variety 
of  projects.  Mining  operation  - 
studied  as  to  methods  used  and  the  op- 
portunity for  installing  American  types 
of  apparatus.  He  was  later  appointed 
in  charge  of  the  office  of  Commercial 
Attache  to  the  American  Embassy  in 
Lima,  Peru,  and  last  year  was  made 
chief  of  the  Latin  American  Division  of 
the  Bureau  of  Foreign  and  Domestic 
Commerce,  Washington,  D.  C. 

Mining  and  metallurgical  engineers 
visiting  New  York  City  last  week  in- 
cluded: N.  A.  Eilertsen,  of  Hancock, 
Mich.;  W.  A.  Richards,  of  Pottsville, 
Pa.;  H.  A.  Wheeler,  of  St.  Louis,  Mo.; 
George  L.  Collord.  of  Pittsburgh,  Pa.; 
Frank  L.  Nason,  of  West  Haven,  Conn.; 
Edward  N.  Cooper,  of  Camp  Hill,  Pa.; 
W.  A.  Ross,  of  Montreal.  Quebec;  T.  S. 
Dunn,  of  Atlanta,  Ga.:  and  E.  H. 
Dickenson,  of  Philadelphia,  Pa. 


-- 
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[Vestment    of    <>\ide    Copper    Ore: 

E.  B.  Thornhill,  Hurley, 
N.    M.     The  dissolved     by 

sulphur  'her  suitable  agent, 

ipitated   by 
been  further  ground 
after  reduction  from   iron   oxide.     The 
form  of  a  flocculent  pre- 
■  :  '■<),    flotation, 
ening  Ore— No.  1,407,229.     R.  V. 
Smith,  Eureka.   Utah.     A  sizing  device 
B     screen     sub- 
with    apparatus    for 
%-ibratinir    it,    and    equipment    for    re- 
ag  the  produi 
Flotation  Cell— No.  1,407,258.     A.   !1. 
Connors.   Mullan.  Idaho.     In   this   flota- 
tion   machine    the    air     is     introduced 


^J^J^ 


' 


jr^l 


through  nozzles  over  which  are  a  series 
erted  Y->haped  hoods. 
Hydrometallurgy— Xo.  1,407,324.  W. 
J.  Browning,  Huelva,  Spain.  A  process 
for  the  extraction  of  metals  from  solu- 
:ion  which  consists  in  passing  sulphu- 
rous gases  containing  hydrogen  sulphide 
through  the  solution  to  precipitate  the 
metals  as  sulphides,  treating  the  resid- 
ual gases  to  convert  at  least  a  part  of 
their  sulphur  content  to  hydrogen  sul- 
phide, and  repassing  them  through  the 
solution.  Patent  No.  1,407,323  covers 
the  manufacture  of  hydrogen  sulphide 
by  passing  sulphurous  gases  through 
an  incandescent  carbonaceous  zone,  in 
the  presence  of  hydrogen. 

Reduction  of  Ore — No.  1,407,372.     W. 

L.  F.  Bradley,  New  York.  A  method  of 
reducing  ores  which  comprises  distilling 
a  hydrocarbon  gas  from  coal,  utilizing 
it  as  a  reducing  agent  for  the  ore,  and 
utilizing  the  resulting  coke,  out  of  con- 
tact with  the  ore,  as  a  source  of  heat 
for  maintaining  the  temperature  of  the 
ore  during  reduction. 

Leaching  Copper  Ore — No.  1,407,420. 
N.  V.  Hybinette,  Ottawa,  Ont.,  assignor 
Eristianssande  Nikkelraffinerings- 
verke,  Christianssands,  S.  Norway.  Cop- 
per sulphide  ores  are  subjected  to  at 
■  o  roasting  and  leaching  opera- 
tions and  the  solutions  so  obtained  sub- 
jected to  electrolysis.  Before  the  second 
roasting,  the  ore  is  treated  with  a  solu- 
tion of  salts,  which  promotes  the  subse- 
quent   operations.      The    roasting    and 

aching  are  so  carried  out,  and  a  suf- 
ficient excess  of  the  electrolytic  solution 
is  separated,  to  maintain  the  iron  con- 


tent of  the  solution  low  enough  to  per- 
mit electrolysis  without  diaphragms. 
Cyaniding   Carbonaceous  Ore  —  Can- 
.  nl    No.  217,319.     The  Merrill 
Francisco,  assignee  of  Albert 
Silver.   Tonopah,    Nev,     The   ore, 

taining   carbonaceous   matter,  is   ground 

in  water,  mixed  with  an  oleaginous  sub- 
stance, and  without  separating  the  car- 
is    matter    from     the    ore,    sub- 
i    a    cyanide    treatment. 

Recovery  of  Thorium — No.  1,407,441. 
I  W.  Ryan,  Chicago,  assignor  to  Lind 
say  Light  Co..  Chicago.  Thorium  is 
.1  from  an  acid  solution  contain- 
ing the  rare-earth  metals  and  iron,  by 
adding  a  water-soluble  sodium  meta- 
phosphate  of  the  character  produced  by 
the  gentle  heating  of  a  phosphate  con- 
taining sodium  and  hydrogen,  as 
described. 

Ore  Washer— No.  1,409,385.  A  \l, 
Dougall,  Duluth,  Minn.  An  ore  washer 
comprizing  two  inclined  troughs,  one 
above  the  other.  Ore  and  water,  in  the 
discharge  through  openings  in 
the  bottom  on  to  an  endless  conveyor 
belt  in  the  lower  trough,  which  dis- 
charges dewatered  ore  at  the  upper  end 
while  water  and  tailing  pass  off  at  the 
lower  end. 

Casting  Slag— No.  1,402,363.  W.  T. 
Hurst,  Pittsburgh,  Pa.,  assignor  to  Slag 
Rock  Machine  Co.,  Pittsburgh.  Slag  is 
poured  in  a  water-cooled  mold,  and 
when  the  surface  has  solidified  water  is 
applied,  thereby  quickly  cooling  the 
entire  mass. 

Molybdenum  Extraction — No.  1,403,- 
477.  F.  M.  Becket  and  J.  A.  Holladay, 
Niagara  Falls,  N.  Y.,  assignors  to  Elec- 
tro Metallurgical  Co.,  Niagara  Falls,  N. 
\ .  The  molybdenum  ores  or  concen- 
trates are  leached  with  an  alkaline 
sodium  compound  of  proper  strength, 
the  molybdenum  precipitated  as  calcium 
molybdate,  and  the  precipitate  smelted. 

Chlorinating  Silver— No.  1,403,516. 
P.  R.  Middleton,  New  York,  assignor  of 
one-half  to  J.  C.  Lalor,  New  York.  A 
moist  charge  containing  silver  ore  and 
a  heavy-metal  chloride  is  dried  and 
heated,  thereby  chlorinating  the  silver, 
which  is  then  extracted. 

Dry  (.ranulation  of  Slag— No.  1,404,- 
142.       F.     Riedel,    Duisburg,    Germany, 
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assignor  to  the  Chemical  Foundation, 
Inc.,  of  Delaware.  The  air  or  other 
medium  used  for  granulation  is  passed 
through  a  movable  nozzle  by  means  of 
which  the  granulated  slag  may  be 
thrown  against  any  part  of  a  cylindri- 
cal cooling  wall. 


Engineers'  License  Laws — Copies  of 
the  acts  in  those  states  in  which  all- 
inclusive  license  laws  for  professional 
engineers  have  been  enacted  have  been 
compiled  and  are  published  by  the 
American  Association  of  Engineers,  63 
Hast  Adams  St..  Chicago,  111.;  price,  50c. 
It  is  stated  that  this  association  issued 
a  pamphlet  in  1920  containing  copies 
of  the  engineering  license  laws  in 
Florida,  Iowa,  Michigan,  New  York, 
and  Virginia,  and  since  then  local 
chapters  and  members  have  been  in- 
strumental in  obtaining  the  enactment 
of  laws  in  eight  additional  states 

Soapstone — The  U.  '  S.  Bureau  of 
Mines,  Washington,  D.  C,  has  published 
a  four-page  mimeographed  bulletin  on 
"Soapstone."  (Reports  of  Investiga- 
tions, No.  2,327,  obtainable  on  request.) 
The  report  gives  various  analyses,  and 
discusses  occurrence,  production,  mining 
and  milling  methods,  and  utilization  of 
the  final  product. 

Candelaria,  Nevada — The  geology  of 
this  old  silver  camp  in  western  Nevada, 
which  has  produced  $20,000,000,  is  dis- 
cussed in  U.  S.  Geological  Survey  Bul- 
letin 735-A,  twenty-two  pages,  obtain- 
able on  request  from  the  Survey  at 
Washington,  D.  C.  There  is  some  hope 
now  of  treating  on  an  economic  basis 
some  of  the  rebellious  ore  on  the  upper 
levels  of  the  old  bonanza  mines,  but 
"to  achieve  success  in  reviving  Can- 
delaria will  especially  require  engineer- 
ing and  administrative  skill  of  the  first 
order." 

Metallurgy  of  Tin — An  article  in  the 
March  issue  of  The  Metal  Industry 
(99  John  St.,  New  York;  price  10c.) 
discusses  the  essentials  of  modern 
methods  of  smelting  and  refining  tin. 
The  article  covers  only  a  little  over 
two  pages  and  is  therefore  incomplete 
and  sketchy,  but  details  of  current 
practice   are   kept   closely   guarded. 

Mineral  Industries  of  Washington — 
The  Washington  Geological  Survey, 
Olympia,  Wash.,  has  issued  two  bul- 
letins, No.  21,  "The  Mineral  Resources 
of  Washington,  With  Statistics  for 
1919,"  and  No.  23.  "The  Metal  Mines' 
of  Washington,"  which  describe  in  de- 
tail the  various  properties  in  the  state, 
with  especial  emphasis  on  geological 
conditions.  Bulletin  21  contains  a  good 
map  of  the  state,  showing  the  situation 
and  names  of  all  mines,  quarries,  and 
other  plants  connected  with  the  min- 
eral industries.  Copies  may  be  ob- 
tained from  State  Librarian,  Olympia, 
Wash.,  at  50c.  for  No.  21,  and  $1  for 
No.  23. 

Colemanite  in  Nevada — U.  S.  Geo- 
logical Survey  Bulletin  735-B  (Wash- 
ington, D.  C,  seventeen  pages,  free  on 
request)  discusses  geological  conditions 
relating  to  the  deposits  of  colemanite 
in  Clark  County,  Nev.  This  mineral 
is  a  source  of  borax. 
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Leading  Events 


MANY  tariff  amendments  have  already  been  intro- 
duced, following  the  reporting  of  the  Senate  bill 
last  week.  Special  exception  to  certain  sections  is  taken 
by  Senator  Oddie.  of  Nevada,  and  Senator  Nicholson,  of 
Colorado. 

Butte  &  Superior  and  Minerals  Separation  may  settle 
their  differences  by  compromise,  according  to  a  current 
rumor. 

J.  D.  Wolf,  owner  of  a  flotation  patent  for  which  he 
claims  priority,  has  filed  suits  against  Minerals  Separa- 
tion and  forty-four  other  alleged  infringers. 

The  Lake  Superior  iron  country  is  showing  increased 


activity,  preparations  now  under  way  indicating  an  im- 
provement  in  the  situation  soon. 

A  strike,  wage  increase  and  return  of  the  workers 
followed  one  another  rapidly  at  the  properties  of  two 
companies  in  the  Joplin-Miami  district  last  week. 

In  the  Alworth  Stephens  Co.  income  tax  case,  Judge 
.Morris,  at  Duluth,  ruled  recently  that  a  lessee  was  en- 
titled to  a  deduction  for  depletion  as  well  as  the  lessor. 

The  Hibbing  Village  removal  suit  is  to  go  to  the 
U.  S.  Supreme  Court. 

A  new  schedule  on  zinc  ores,  of  importance  to  British 
Columbia  operators,  has  been  announced  at  Trail. 


New  Zinc  Schedule  Announced 
by  Trail  Smelter 

Prompt   Settlement   Provided   For — Ex- 
pected to  Benefit  Producers  of  East 
and  West  Kootenays 


Spokane.  Wash..  April  17 — Announce- 
ment of  a  new  schedule  of  payment  for 
zinc  in  ores  has  been  made  by  the  Con- 
solidated Mining  &  Smelting  Co.  of 
Canada,  whose  smelter  is  at  Trail,  B. 
C.  The  schedule  provides  for  payment 
on  a  sliding  scale  running  from  30  to 
50  per  cent  zinc.  Sixty  per  cent  of  the 
zinc  in  ores  containing  30  per  cent  zinc 
will  be  paid  for,  and  85  per  cent  of  the 
zinc  in  50-per  cent  ores  will  likewise  be 
paid  for.  Intermediate  stages  are  also 
duly  determined.  The  charge  for  smelt- 
ing residues  of  ores  containing  30-per 
cent  zinc  will  be  $8.30  per  ton,  and  $5 
per  ton  for  ores  containing  50  per  cent 
zinc. 

The  settlement  for  zinc  will  be  3.6c. 
per  lb.  off  London  quotations  of  the 
week  of  arrival.  In  smelting  residues, 
payment  is  provided  for  80  per  cent  of 
the  gold,  80  per  cent  of  the  silver, 
and  80  per  cent  less  five  units  of  the 
lead,  wet  analysis.  The  London  price 
for  lead  and  the  foreign-price  for  sil- 
ver, as  given  in  Engineering  and  Min- 
ing Journal-Press  quotations  for  the 
week,  will  rule. 

Payment  is  to  be  made  in  full  soon 
after  sampling.  The  schedule  is  effec- 
tive now  on  straight  zinc  ores  but  not  on 
mixed  ores  until  the  custom  plant  now 
under  construction  is  completed,  which 
will  be  about  July  1. 

The  new  arrangement  is  regarded  as 
important  to  the  East  and  West  Koo- 
tenay  producers,  as  furnishing  a  market 


for  a  class  of  ore  hitherto  hard  to  dis- 
pose of  in  those  districts,  especially 
when  low  prices  prevail. 


Old  Dominion  Starts  Furnace 

By   Telegraph    to 
"Engineerino  '        •  '    ''  ■  w" 

Globe,  Ariz.,  April  17— The  Old 
Dominion  company  started  a  blast 
furnace  April  17.  A  second  furnace  will 
be  blown  in  soon.  A  monthly  output 
of  over  2,000,000  lb.  of  copper  is  ex- 
pected. Ore  bins  are  full,  and  there  is 
plenty  of  coke  on  hand.  The  suspen- 
sion lasted  for  a  few  days  over  a  year. 


Gold  Output  of  New  South  Wales 
and  India 


London,  April  13 — The  output  of  gold 
in  New  South  Wales,  during  January, 
February,  and  March  totaled  8,740  oz. 

The  production  of  gold  in  India  dur- 
ing March  amounted  to  32,115  oz. 


Trona  Corporation  Resumes 

The  American  Trona  Corporation  re- 
sumed operations  on  April  10  at  Searles 
Lake.  It  is  said  that  there  are  expec- 
tations of  a  record  output  of  potash  and 
borax  in  the  near  future.  Except  for 
new  condensers,  there  is  no  change  in 
the  plant's  equipment  and  in  the  process 
used. 

Results  of  recent  research  will  be  ap- 
plied to  the  production  of  several  by- 
products as  soon  as  practicable.  The 
dry  concentration  plant  in  Death  Valley 
is  in  successful  operation,  treating 
colemanite.  It  is  said  that  the  com- 
pany intends  moving  its  Bayonne,  N.  J., 
refinery  to  Los  Angeles. 


Wolf  Sues  Minerals  Separation 
and  Forty-four  Others 

Actions  for  Alleged  Infringement 
Brought  Just  Before  Patent  Ex- 
pires— Priority  of  Invention 
Claimed 
Jacob  D.  Wolf,  acting  through  the 
Wolf  Mineral  Process  Corporation,  a 
proprietary  company,  has  brought  suits 
against  the  Minerals  Separation  North 
American  Corporation  and  forty-four 
mining  companies,  all  of  whom  he 
claims  have  infringed  on  his  flotation 
patent  No.  787,814,  issued  April  18. 
1905,  and  which  therefore  expired  soon 
after  the  suits  were  filed.  It  is  set  forth 
in  the  bills  of  complaint  that  the  pro- 
cess had  been  so  carried  on  that  t 
complainant  had  been  unable  sooner  to 
ascertain  the  facte  as  to  infringement, 
and,  also,  that  the  inventor  had  not  been 
heretofore  financially  able  to  bring  suit, 
but  that  the  infringement  suits  are  now 
being  diligently  prosecuted. 

Among  the  companies  against  whom 
suit  has  been  brought  are  the  following: 
Federal  Mining  &  Smelting  Co.;  Belmont 
Wagner;  Calaveras  Copper  Co.;  Con- 
solidated Mines  Co.;  Federal  Smelting 
&  Refining  Co.  and  the  Miami  Copper 
Co.  Delaware  corporations;  and  Ken- 
necott  Copper  Co.  and  the  Nevada,  Ray 
and  Chino  companies,  incorporated  in 
Maine;  also  others  of  prominence. 

Wolfs  patent,  No.  787,814,  April  18, 
1905,  is  prior  to  Minerals  Separation. 
Sulman,  Picard  and  Ballot  patent  Xo. 
835,120,  Nov.  6,  1906,  by  a  short  period. 
Mr.  Wolf  had  made  (following  the  de- 
scription and  drawings  shown  in  his 
patent  specifications)  a  model  appa- 
ratus, from  the  operation  of  which,  in 
accordance   with  the  manipulations   as 
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ad  from  the  same  patent  speci- 
i  med  that  air   troth 
•i   was  obtained. 
As  to  the  quantity  of  oil  employed, 
plained,  following  Judge  Bour- 
quin's  decision  in  the  Butte  and  Superior 
.it  though  he  used  bulk  oil  pro- 
portions, neverthless,  the  proportion  of 
"frothing  oil"  in  the  oil  which  he  used 
small  that  his  process  had  there- 
fore  disclosed   the   use   of  loss   than   1 
per  cent   of  oil. 

Colorado  Legislature  Convenes 

in  Special  Session 

Laws  to    Make   Possible   Flood   Control 

and  Tunnel  Construction   Will 

He   Considered 

session  of  the  Colorado 
ture  was  called  by  Governor 
Shoup  for  April  17,  to  enact  laws 
providing  for  the  organization  of  con- 
servation districts  for  flood  protection 
and  for  the  construction  of  tunnels 
through  mountain  ranges  in  Colorado 
"for  the  purpose  of  aiding  transporta- 
tion and  communication  and  to  facil- 
itate commercial  intercourse  within  the 
state."  These  measures,  which  at  this 
time  seem  certain  of  enactment,  have 
special  application  to  the  creation  of 
a  conservation  district  near  Pueblo,  to 
prevent  a  repetition  of  last  summer's 
flood,  and  to  authorize  and  finance  the 
construction  of  a  tunnel  near  James 
Peak  on  the  line  of  the  Moffat  Road, 
which  would  afford  improved  trans- 
portation facilities  to  a  large  area  in 
northwest  Colorado,  rich  in  agricultural 
and  mineral  resources. 


Amount  Due  Smith  from  Hovland 
Greatly  Reduced 

Hoval  A.  Smith  is  to  get  only 
$145,779.01,  in  his  accounting  action 
against  Henry  A.  Hovland,  instead  of 
more  than  §1,000,000,  to  which  he  had 
been  considered  entitled  by  a  master 
in  chancery,  Edwin  F.  Jones,  who  has 
been  taking  testimony  in  the  action 
for  a  year.  Judge  Dooling,  in  the  U.  S. 
District  Court,  confirmed  all  the  find- 
ings of  the  master,  but  refused  con- 
currence in  that  section  of  the  report 
that  would  have  made  Hovland  re- 
sponsible for  8878,200  accruing  through 
the  sale  of  the  Live  Oak  property  at 
Miami,  Ariz.,  to  the  Inspiration  Con- 
solidated and  through  the  resultant 
Inspiration  dividends. 

In  the  final  decree  Hovland  is  de- 
clared liable  to  the  extent  of  15,700 
shares  of  Inspiration  Consolidated, 
valued  at  5255,125,  and  interest  on 
the  sum  to  the  amount  of  $1 
Hovland  was  adjudged  to  have  had 
the  right  to  dispose  of  7,850  shares  of 
Live  Oak  Development  Co.'s  stock,  for 
the  benefit  of  the  partnership  between 
himself  and  Smith. 


Wage  Increase  Follows  Walk-Out 
in  Joplin-Miami  District 

in     Have     Been     Granted     Anyway — 

Trouble.    Now    (her.    Attributed   to 

\  isitinj;    Coal  Strikers 

By  P.  R.  Coldren 

Labor  trouble  visited  the  Joplin- 
Miami  district  for  the  first  time  in 
many  months  on  April  14,  when  be- 
tween fifty  and  one  hundred  miners 
at  the  Chanute  Spelter  Co.'s  Hartley 
mine,  near  Baxter  Springs,  Kans.,  and 
the  Kanok  Metal  Co.'s  Premier  mine, 
at  Picher,  Okla.,  walked  out  for  higher 
wages.  The  walk-out,  which  took  place 
al  the  Hartley  mine  on  the  morning 
of  Friday,  April  14,  and  at  the  Premier 
mine  in  the  afternoon  of  the  same  day, 
resulted  indirectly  from  numerous  pre- 
dictions of  a  wage  increase  made 
since  the  price  of  zinc  and  lead  ore 
began  advancing.  Miners  of  the  com- 
panies named  evidently  concluded  to 
try  to  hasten  the  increase,  which  had 
virtually  been  promised  by  the  opera- 
tors as  soon  as  a  $30  price  for  zinc 
ore  had  been  reached.  Last  week  the 
price  ranged  from  $27  to  $29.50. 

Oddly  enough,  the  walkout  came  just 
w  hen  a  wage  increase  had  been  decided 
upon  by  virtually  all  of  the  larger 
companies  of  the  field.  It  is  to  the 
amount  of  25c.  per  shift  for  the  ma- 
chine men  and  helpers,  with  a  pro- 
portionate increase  for  shovelers  and 
top  men.  Though  wages  have  not  been 
absolutely  uniform  at  all  the  mines, 
in  most  properties  machine  men  have 
been  getting  $3.25  a  day  and  helpers 
$2.75.  The  increases  granted  make 
these  wages  $3.50  and  $3.  Most  of  the 
mines  in  the  central  part  of  the  district 
have  been  paying  shovelers  from  7  to 
9c.  per  can,  but  varying  conditions  and 
sizes  of  cans  have  made  impossible  an 
exact  schedule  for  shovelers.  An  at- 
tempt will  be  made  to  give  them  such 
advances  as  will  make  their  net  in- 
crease approximately  the  same  as  that 
for  the  machine  men. 

With  the  establishment  of  the  in- 
creased wages,  the  walkout  ended,  and 
it  is  predicted  that  no  further  trouble 
will  develop.  Strikes  in  the  Kansas 
coal  fields  have  resulted  in  the  im- 
migration of  some  of  the  coal  miners 
to  the  zinc  and  lead  fields,  and  they 
are  sometimes  a  disturbing  element. 


Government  Calls  for  Bids 
for  Nitrate 

A'ar  Department  has  called  for 

bids  for  40,000  tons  of  sodium  nitrate. 

nity    will    be    offered    for    pur- 

f  the  material  in  quantities  as 

small  as  100  tons. 


Hibbing  Removal  Suit  to  Go 
to  Supreme  Court 

The  injunction  suit  which  was 
started  by  a  group  of  residents  in  the 
older  part  of  Hibbing,  Minn.,  against 
the  Oliver  Iron  Mining  Co.  and  the  Vill- 
age of  Hibbing  to  prevent  the  moving 
of  a  part  of  the  original  townsite,  is 
to  in,  to  the  United  States  Supreme 
Court.  Word  has  been  received  from 
Judge  Andrew,  associate  justice,  that 
it  ion  of  the  plantiffs  asking  that 
a  writ  of  error  be  granted  by  the 
Supreme  Court  has  been  granted.  This 
will  allow  a  review  of  testimony  and 
the  U.  S.  Supreme  States  Court  will 
pass  on  the  writ  of  error.  The  first 
trial  resulted  in  favor  of  the  defen- 
dants, but  the  case  was  appealed. 


Income  Tax  Ruling  Reversed  in 

Alworth-Stephens  Case 

Lessee  Held   Entitled  to  Deduction  for 

Depletion  in  Figuring  1917  Tax, 

As  Is  Lessor 

In  awarding  the  Alworth-Stephens 
Co.,  of  Duluth,  Minn.,  $17,123.44  in  its 
suit  against  the  Collector  of  Internal 
Revenue  for  Minnesota,  Judge  Page 
Morris  recently  filed  a  decision  in  Fed- 
eral court  at  Duluth  which  will  be  of 
keen  interest  to  the  mining  profession 
generally.  The  decision  holds  that 
the  lessee  of  an  iron  mine  was  entitled 
to  figure  its  income  tax  for  1917  with  a 
deduction  for  depletion  from  its  receipts 
for  that  year,  to  the  extent  of  the  March 
1,  1913,  value  of  his  interest  in  the  mine. 
The  decree  contradicts  all  previous 
rulings  of  the  Internal  Revenue  Bureau 
and  the  Circuit  Court  of  Appeals  of 
Ohio.  It  is  stated  that  an  appeal  will 
be  taken  to  the  Eighth  Circuit  Court  of 
Appeals. 

The  Alworth-Stephens  Co.,  lessees  of 
certain  iron  ore  properties,  had  sub- 
leased these  properties  to  operators 
prior  to  March  1,  1913,  and  its  entire 
source  of  income  was  represented  by 
the  difference  between  the  royalties 
which  it  received  from  said  operators 
and  those  which  it  paid  to  its  lessors. 
The  award  represents  the  sum  of  an 
additional  tax  demanded  by  the  In- 
ternal Revenue  Collector  which  the 
plaintiffs  paid  under  protest.  The 
Revenue  Bureau  held  that  the  lessee 
did  not  have  a  property  interest  in  the 
mines  as  of  March  1,  1913,  but  that  it 
purchased  the  amount  of  ore  mined 
each  year  and  sold  it  at  a  profit,  all 
the  royalties  which  it  received  above 
those  paid  the  owners  being  profits  of 
income  for  the  year. 

Judge  Morris  holds  that  a  lessee  of 
a  mining  property  interest  is  just  as 
much  the  owner  of  property  in  the  mine 
as  the  fee  owner,  and  is  as  much  en- 
titled to  a  deduction  for  depletion  to 
the  extent  of  the  March  1,  1913,  value 
of  his  interest  in  the  mine  as  is  the 
lessor,  ft  is  concluded  that  both  the 
lessee  and  the  lessor  are  entitled  to 
depletion  in  figuring  their  taxes  for 
1917,  proportionally  to  the  value  of 
their  respective  interests  as  they 
existed  March  1,  1913. 


Hollinger  Conferring;  to  Secure 
Larger  Power  Supply 

Important  conferences  have  been  held 
recently  between  the  Temiskaming  & 
Northern  Ontario  Railway  Commission, 
of  Ontario,  the  Abitibi  Paper  &  Pulp 
Co.  and  the  Hollinger  Consolidated  Gold 
Mines,  Ltd.,  of  Porcupine,  with  a  view 
to  settling  the  question  of  the  devel 
opment  of  power  on  the  Abitibi  River, 
in  Ontario.  Some  time  ago  the  Hol- 
linger made  application  for  the  rights 
to  develop  this  power,  but  there  were 
certain  interests  of  the  Abitibi  company 
which  had  to  be  safeguarded,  and  to 
settle  the  matter  the  rights  were  given 
to  the  T.  &  N.  O.  commission.  There 
is  a  report  that  the  Hollinger  and  the 
Abitibi  companies  may  join  in  the  de- 
velopment. 
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News  from  Washington 


.Vany  Amendments  to  Tariff  Hill 

Introduced 
Oddie   Wants  Cyanide  'on   Free   List — 

Nicholson  for  Duty  on   Manganese 
Ore  and   Oxide 

A  flood  of  amendments  is  being  in- 
troduced in  the  Senate  by  those  who 
disagree  with  the  tariff  conclusions  of 
the  Finance  Committee.  Senator  Oddie 
has  introduced  an  amen  - 
ing  cyanide  to  the  free  list.  He  is 
outspoken  in  his  criticism  of  the  Fi- 
nance Committee  in  amending  the  bill 
so  as  to  make  all  cyanides  subject  to 
a  duty  of  10  per  cent  ad  valorem.  He 
declares  it  is  the  duty  of  Congress  to 
insure  free  cyanide  to  the  gold  pro- 
ducers of  this  country  because  of  the 
bearing  which  the  production  of  new 
gold  has  on  the  whole  financial  struc- 
ture. It  is  his  opinion  that  a  duty 
would  be  in  the  interest  of  a  German 
trust  and  that  it  would  discriminate  in 
favor  of  German  manufacturers  as 
against  American  manufacturers  who 
had  constructed  their  plants  just  across 
the  Canadian  frontier,  so  as  to  secure 
the    advantages    of    waterpower.      He 


By  PAUL  WOOTON 
Special  Correspondent 

also  told  the  committee  that  a  duty  on 
cyanide  would  preclude  absolutely  the 
treatment  of  millions  of  tons  of  tail- 
ings. 

Senator  Nicholson,  of  Colorado,  has 
introduced  an  amendment  providing  a 
dutj  of  tc.  per  lb.  on  amorphous 
graphite,  instead  of  m  pi  c 
valorem  as  prescribed  by  the  House 
bill  and  the  Senate  committee.  He 
advocates  increasing  the  rate  of  2c. 
per  lb.  on  crystalline  flake  graphite, 
proposed  by  the  Senate  committee,  to 
5c.  per  lb.  At  the  same  time,  he  strikes 
out  the  20  per  cent  ad  valorem  rate 
proposed  by  the  Senate  committee  for 
crystalline  lump  and  suggests  a  rate 
of   3c.   per  lb. 

In  another  amendment,  Senator 
Nicholson  proposes  to  increase  the 
duty  on  zinc  oxide  and  on  lithopone 
to   2c.   per   lb. 

Senator  Nicholson  is  particularly  out 
of  sympathy  with  the  action  of  the 
Senate  Finance  Committee  in  placing 
manganese  ore  and  oxide  of  manganese 
on  the  free  list.  He  has  introduced  an 
amendment  intended  to  restore  the 
House  provision  yvhich  calls  for  a  rate 


i  ontent 

poses    i.  I  lie     House    rate    of 

2Jc.  i"  i   lb.  on  the  metallii 
contained  in  fern 

ate  committee  amended   the   bill   so   as 

I  .i  make  the   t'ei  romangai  < 

per  ton. 

Engineers  Confer  at   Washington 
on  War  Minerals 

.Mining  engineers  who  have 
zed  in  war  minerals  are  to  be  desig- 
nated to  co-operate  with  Army  officers 
in  the  study  of  the  strategic  mineral 
situation  in  the  hope  that  peace-time 
ies  can  be  directed  so  as  to  con- 
tribute most  to  the  national  defense 
in  case  of  an  emergency.  The  entire 
subject  of  war  minerals  was  discussed 
m  Washington  last  week  by  Pope  Yeat- 
man.  J.  E.  Spurr,  George  Otis  Smith, 
H.  Foster  Bain,  and  Colonel  Arthur  S. 
Dwight,  who  are  members  of  the  Com- 
mittee of  the  American  Institute  of 
Mining  and  Metallurgical  Engineers 
requested  to  co-operate  with  the  War 
Department  on  this  matter. 
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London  Letter 
Great     Boulder     Proprietary     Ventures 
Into  Argentina — Rio    Tinto*s    Report 
— Nile-Congo    Syndicate    Promising — 
A  Canadian  Flotation. 

By  W.  A.  DOMAN 

London,  April  4 — Whether  the  name 
of  the  Great  Boulder  Proprietary  will 
die  out  on  the  exhaustion  of  its  West 
Australian  property  remains  to  be  seen, 
but  the  directing  power  will  apparently 
continue  in  some  form  or  other.  The 
management  has  sought  for  properties 
in  other  parts  of  the  world,  and  not 
always  with  success.  The  latest  ven- 
ture is  into  Argentina,  a  nine-months' 
option  having  been  obtained  on  a  gold- 
bearing  area  in  the  province  of  La 
Rioja.  The  inducement  to  take  up  this 
option  was  presumably  the  report  that 
values  had  been  found  ranging  from 
16  dwt.  to  4  oz.  of  gold  per  ton.  Engi- 
neers are  being  sent  out  to  make  the 
necessary  investigation. 

The  annual  report  of  the  Rio  Tinto 
company  shows  how  seriously  the  re- 
duction of  trade  the  world  over  has 
interfered  with  the  demand  for  the 
company's  products,  the  sales  for  1921 
being  not  much  more  than  half  the  pre- 
war figures.  In  the  latter  part  of  the 
year  the  demand  increased  slightly,  but 
normal  is  not  expected  for  many 
months  to  come.  The  price  of  standard 
copper  was  only  £69  8s.  8d.  against  £97 
12s.  4d.   in  1920,  and  the  balance  sheet 


shows  produce,  shipped  and  afloat  and 
remaining  on  hand  in  Great  Britain  and 
elsewhere,  at  cost  as  £578,923.  If  ore 
extracted  and  in  course  of  local  treat- 
ment and  the  partly  manufactured  cop- 
per in  Spain,  as  well  as  mineral  in  open 
casts,  be  added,  the  total  money  laid 
out  under  these  heads  is  £1,501610. 
The  British  government  has  repaid  to 
the  company  the  amount  of  the  50  - 
000,000  6  per  cent  peseta  loan  issued  in 
1918,  but  the  company  has  not  yet 
repaid  it  in  Spain.  It  figures  in  the 
accounts  at  £1,768,960,  and  as  a  set-off 
the  company  has  invested  £836,053  in 
War  Loan,  and  other  securities  and  has 
£672,155  in  cash.  The  company's  credi- 
tors have  been  reduced  from  £1,435,463 
to  £643,761. 

If  matters  should  turn  out  as  in- 
dicated, shareholders  in  the  Tanganyika 
Concessions  may  receive  an  agreeable 
surprise.  In  November,  1920,  the  Nile- 
Congo  Divide  Syndicate  was  formed, 
with  a  capital  of  £35,000  in  £1  shares, 
of  which  20,000  shares  are  issued  and 
fully  paid.  In  this  syndicate  the  Tan- 
ganyika Concessions  and  Zambesia  Ex- 
ploring Co.  have  each  a  40  per  cent 
interest.  Prospecting  has  been  done  on 
the  Sudanese  side  of  the  Divide,  and 
according  to  information — very  limited 
in  extent — alluvial  gold  has  been  dis- 
covered in  the  river  systems  over  an 
area  of  about  150  miles  in  length  by 
about  sixty  miles  wide.  Investigations 
are  stUl  in  progress,  and  it  is  reported 


that  values  have  been  secured  as  high 
as  £2  per  cu.yd.,  and,  in  addition,  out- 
crops of  copper-bearing  ores  have  been 
found  in  several  places  over  a  consider- 
able stretch  of  country. 

Another  big  Canadian  flotation  has 
taken  place — or  is  taking  place,  rather 
— on  this  side.  The  people  behind  it  are 
A.  Mitchelson  &  Co.,  Ltd.,  an  outside 
firm  of  brokers,  and  a  finance  house. 
The  property  has  been  reported  upon 
by  Frank  Loring,  George  Bent  and 
Lieutenant  Colonel  Rowland  C.  Feild- 
ing.  The  last  mentioned  seems  rather 
optimistic,  for  he  estimates  the  quan- 
tity of  ore  disclosed  by  the  work  so  far 
done  in  five  levels,  including  probable 
ore,  at  350,000  tons,  averaging  $11  per 
ton  ertractable  value.  He  puts  working 
costs  at  $4  per  ton— which  I  believe  is 
less  than  the  Hollinger's  costs — and 
takes  the  profit  value  of  this  ore  at 
£500,000  at  the  normal  rate  of  exchange. 
The  market  does  not  quite  like  the  idea 
of  "probable"  ore  being  included,  as 
the  proportion  of  "probable"  to  actually 
developed  is  not  stated.  Judging  by 
the  information  given  in  the  prospectus, 
the  property  would  seem  to  have  good 
speculative  chances,  but  it  appears  to  be 
rather  heavilv  capitalized.  The  au- 
thorized capital  is  £1,000,000,  in  £375, 
000  of  preferred  shares  of  5s.  and 
£625,000  in  ordinary  shares  of  5s.  The 
effect  of  the  purchase  consideration  is 
apparently  £50,000  in  cash  and  £625,000 
in  shares.     It  is  not  easy  to  see  exactly 
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British  Columbia 

Boundary  of  Quesneile  l>i\ision  Changed 

in   Facilitate  Claim   Recording 

Victoria— The  pro  ernment, 

that   there  will  be   a   rush 

•i  of  the  Cari- 

the  snow  dis- 

taking    stops    to    provide 

lities  for  the  recording  of 

laims.    Then 
the  150  Mil< 
boo  Road.  The  boundary  of  the 
Quesneile  mining  division  has  been  ex- 
rt   distance   southward    to 
Williams   Lake   station,  Pacific 
rn    Ry.     The    mining    re- 
will  be  transferred  from  the  150 
this  station.     The  change 
will  permit  him  to  carry  out  his  duties 
irder  for  the  Quesneile  division. 
1  reek,  and  as  sub-re- 
corder for  the  Clinton  division,  in  which 
is    situated    the    Whitewater,   with    the 
maximum   of  convenience   to   the   pros- 
-  and   mining  men. 
Greenwood — H.  McGillvray  and  II.  M. 
Stramberg   have   secured    a    thi 
lease  and  bond  on  the  Vendela,  Hidden 
Load,  and  Silva  claims,  and  are  making 
ations  to  work  the  property  ex- 
tensively this  season. 


The  crosscut  from  th<    185  level  of  the 
property,  in  Gowganda,  has  just 
cut  the  vein,  which  shows  a   width  of 
:!  in.,  running  as  high  as  3,000  oz. 

During  -March  Nipissing  mined  ore 
Of    an    estimated    net    value    of   $172,747, 

and  shipped  bullion  of  an  estimated  net 

value  of  $362,441.     No  new  veins  were 

found,  but  development  work  o.i  sev- 
eral small  veins  was  encouraging.  The 
i  ie  mid  treated  7,:;t'.:i  tons  and 
the  high-grade  plant  152  tons.  The 
i  i54,715  line  ounces  of 
bullion. 

Operations  have  been  resumed  on  the 
i  asey  Mountain  property. 

The  Bonsall  claims  in  Gowganda 
i  ave  been  acquired  by  the  Miller-Lake 
O'Brien.  The  property  comprises  six 
claims  adjoining  the  Castle-Trethewey. 

The  McKinley  is  dismantling  the 
Savage  property,  removing  everything 
except    the   pumps. 

Coniagas  has  given  up  the  claims  in 
Larder  Lake  on  which  it  held  an  option. 
On  March  29  the  company  shipped 
seventy-two  bars  of  bullion  containing 

!  -on    oz. 

For  the  three  months  ended  March 
31.  1922,  La  Rose  produced  151,000 
oz.  of  an  estimated  net  value  of  $91,000. 
Revenue  was  somewhat  smaller  than 
for  the  corresponding  period  of  last 
year,  on  account  of  lower  exchange 
rates  and  lower  payment  for  cobalt 
metal.  Current  assets,  less  liabilities, 
as  of  March  31,  were  $550,000. 

The  Bailey  mine  has  been  closed,  but 


I  rail— Although   the  coal    strike   has     operations   are   being  continued   at   the 


extended  to  the  Crow's  Nest  Pass  coal 
From  which  coke  used  at  the  Trail 
smelter  is  derived,  no  apprehension  is 
felt  that  the  smelter  will  experience  an 
immediate  shortage  of  coke,  as  the 
policy  of  the  company  has  been  to  main- 
tain a  big  stock  on  hand  for  such  emer- 
gencies. Advices  from  the  Crow's  Nesl 
section  indicate  that  the  strike  is  not 
likely  to  be  prolonged. 

Ore  shipments  received  by  the  Con- 
solidated smelter  April  1  to  7  inclusive 
totaled  8,852  tons,  of  which  8,422  tons 


mill.  The  lease  which  this  company 
held  on  the  Silver  Cliff  has  also  been 
dropped. 

Kirkland— The  report  of  the  Kirk- 
land  Lake  Gold  for  the  year  ended  Dec. 
31  shows  a  production  of  $148,000  and 
income  from  exchange  of  $15,000,  or  a 
total  of  $163,000.  Operating  and  ad- 
ministration costs  were  $150,000,  show- 
ing an  operating  profit  of  $13,000,  but 
this  does  not  allow  for  interest  on 
money  borrowed.  During  the  year  the 
company    treated    25,717    tons,    of 


came  from  company  mines.  Other  ship-*  averag€  of  $5  73  a  ton>  which  is  lower 

pers  were:   Bell    (Beaverdell)     Beaver-  than  that  of  Qther  operatinj?  gold 

dell.  4.3  tons;  Emerald,  Salmo  25;  Horn  mjne  in  northern  Ontario. 
Silver.     Sim.lkameen,     27;     McAlister,         Th(,  Wl.ifjht.Hargraves  encountered  a 

Three  Forks,  29;  No.  One .Sandon    2, ;  new  yein  whUe  ginki       the  majn  ghaft 

Renner  &  Drace,  Ewings  Ldg.,  25 ;  Rose-  ,t  showg  g  wUfl|  of  afeout  fi  ft_  of  $12  tQ 


bery  Surprise,  New  Denver,  109;  Silver 
smith,  Sandon,  42;  Silver  Standard,  New 
Hazelton.  31;  Sally,  Beaverdell,  39; 
L'tica,  Adamant,  33. 

Ontario 

Bailey    Mine    Closed — Merger    of   Teck- 

Hughes  With   Orr  Sought 

'  obalt — The  annual  report  of  the 
Beaver  for  the  ten  months  ended  Dec. 
31,  1921,  shows  income  of  $31,538,  and 
expenses  of  $22,523.  The  surplus 
shows  a  total  of  $944,500,  of  which 
$366,000  represents  an  investment  in 
the  Kirkland  Lake  Gold  mine  and  bills 
receivable  of  $438,000,  which  apparently 
r  ey  loaned  to  the  Kirkland 
nine.  The  directors  hold  out  the  hope 
that  operations  may  be  resumed  in  a 
few  months. 


$13  ore. 

Financial  arrangements  are  being 
made  for  the  resumption  of  operations 
on  the  recently  amalgamated  Ontario 
and  Montreal  Kirkland. 

The  Tough  Oakes  mill  has  resumed 
operations  after  a  shutdown  since  July, 
1918.  Recent  developments  on  the 
property   have  been   satisfactory. 

Negotiations  are  proceeding  for  the 
amalgamation  of  the  Teck-Hughes  with 
the  Orr  property.  It  is  understood  that 
the  main  vein  of  the  former  property 
dips  into  the  Orr  at  about  1,000  ft. 

Porcupine — Dome's  bullion  output  in 
March  was  valued  at  $312,000,  as  com- 
pared with  $302,000  in  February  and 
$305,000  in  January.  It  is  understood 
that  the  directors  will  endeavor  to 
maintain  production  at  about  this  rate. 


ARIZONA 

Verdo    Central     to    Have    Up-to-Date 

Plant — l'.    V.    Extension    Shipping 

.idll     Ions    Daily    to   Smelter 

By  James  It.  McClintock 

Phoenix  The  Tom  Reed-United  East- 
ern apex  suit  has  been  placed  before 
the  Supreme  Court  of  Arizona,  follow- 
ing argument  on  appeal  from  a  decision 
favorable  to  the  defendant  in  the  Su- 
perior Couri  of  Mohave  County.  It  >.s 
the  only  apex  suit  that  has  come  before 
the  Arizona  Supreme  Court  since  1883. 
It  has  novel  features,  one,  in  particular, 
involving  the  question  whether  a  vein 
may  be  considered  continuous  despite 
a  geologic  fault  that  has  separated  the 
«  nds  oi  the  vein  matter,  in  this  instance 
v.  distance  of  130  ft. 

Argumenl  before  the  Supreme  Court 
on  behalf  of  the  Tom  Reed  was  by 
William  E.  c,,lby,  of  San  Francisco. 
John  P.  Gray,  of  Occur  d'Alene,  Idaho, 
represented  the  United  Eastern.  The 
courtroom  had  been  half  filled  with 
models  of  the  mines  and  with  map 
frames,  used  by  the  attorneys  of  both 
sides  to  demonstrate  and  illustrate 
their  arguments. 

The  Arizona  Commercial-Iron  Cap 
suit  was  tried  last  December  in  Globe 
by  Judge  Sam.  L.  Pattee,  of  Tucson, 
but  no  decision  has  been  announced. 

Jerome — Gordon  R.  Campbell,  head 
of  the  Calumet  &  Arizona,  and  a  party 
of  company  officials  have  been  inspect- 
ing the  Verde  Central  and  other  local 
properties.  It  is  said  that  authoriza- 
tion has  been  given  the  Verde  Central 
management  for  purchase  and  instal- 
lation of  the  best  type  of  surface 
equipment,  displacing  inadequate  ma- 
chinery that  has  been  retarding  devel- 
opment. The  C.  &  A.  has  option  on 
1,000,000  shares  of  Verde  Central, 
which  were  contracted  for  at  70c.  last 
summer. 

United  Verde  Extension  is  employing 
a  mine  force  of  250  men  and  is  sending 
300  tons  of  ore  a  day  to  the  Clemenceau 
smelter.  No  increase  in  output  is 
planned  for  the  present. 

The  United  Verde  shovel  operations 
are  getting  into  the  top  of  the  hot 
sulphides. 

No  further  action,  it  is  said,  will  be 
taken  in  Prescott  in  the  receivership 
application  filed  there  by  Charles  H. 
Brown  against  the  Calumet  &  Jerome 
Mining  Co.  and  the  Avery  administra- 
tion. 

Mascot — Extensive  diamond  drilling 
will  be  conducted  on  the  Central  Copper 
Co.'s  property  this  year.  Work  has 
already  begun. 


Mandy  Mining  Co.  Reduces 
Capital 

Reduction  of  the  capital  stock  issued 
by  the  Mandy  Mining  Co.  to  10,000 
shares  of  common  stock  at  $1  per  share 
has  been  officially  announced.  The  com- 
pany owns  the  Mandy  mine,  in  northern 
Manitoba.  It  is  a  subsidiary  of  the 
Tonopah  Extension  Mining  Co.,  of 
Tonopah,  Neb. 
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m:\\    MEXICO 

Fluorspar    Deposits    In  spec  led    bj     llli 

nois-Kentuck}  Operators — Coal 

Mines  at  Gallup   Idle 

Bayard  A  party  of  Illinois  and  Ken- 
tucky fluorspar  producers  made  an  in- 
spection  of  the  various  fluorspar 
properties  of  New  Mexico  from  April 
:'.  to  April  9,  under  the  guidance  of 
Alfbrd  Roos,  a  local  fluorspar  operator. 
In  the  party  were  J.  M.  Blaney  and  W. 
C.  Bohn,  respectively  president  and 
manager  of  the  Kairview  Fluorspar 
&  Lead  Co.;  E.  P.  Hettinger,  president 
of  Hickman,  Williams  &  Co.,  of  Cincin- 
nati; R.  B.  Ladoo,  of  the  U.  S.  Bureau 
of  .Mini's,  and  C.  S.  Nunn,  representing 
the  Kentucky  Fluorspar  Co.  and  Rosi- 
clare  Fluorspar  Co. 

It  was  determined  that  though  fluor- 
spar in  a  limited  tonnage  could  be  laid 
down  in  most  instances  at  the  rail- 
road for  less  than  was  possible  in  the 
Illinois-Kentucky  field,  the  New  Mexi- 
can field  as  yet  cannot  offer  serious 
competition,  owing  in  part  to  the  lack 
of  development  of  the  several  mines,  in 
a  measure  to  the  comparatively  small 
size  of  the  developed  deposits  and  in 
part  to  the  difficulties  of  transportation 
to  railroad.  Some  of  the  mines,  more- 
ever,  have  unsolved  metallurgical  prob- 
lems. It  was  also  noted  that  without 
exception  the  New  Mexican  fluorspar 
mines  were  not  sufficiently  strong 
financially  to  carry  on  a  protracted  plan 
of  proper  development  by  which  full 
justice  could  be  done  to  the  mines  or  to 
tide  them  over  a  lean  period  of  economic 
stress,  and  that  in  fact  production 
so  far  had  been  intermittent.  Some  of 
the  properties  had  suffered  keenly 
through  losses  incidental  to  irrespon- 
sible   brokers    handling    their    product. 

Gallup — Organizers  are  making  an 
effort  to  unionize  the  coal  miners  in  this 
district.  They  are  claiming  everything 
but  the  indications  do  not  point  to  com- 
plete success.  All  the  mines  are  shut 
down.  There  are  about  900  miners 
in  this  field.  It  is  confidently  pre- 
dicted by  operators  that  at  least  40  per 
cent  of  the  men  will  be  working  soon. 

Santa  Rita — New  men  are  being  put 
to  work  by  the  Chino  Copper  Co.  in 
both  mine  and  mill  as  needed.  Labor  to 
meet  present  requirements  is  available. 

Tyrone — The  Leeches,  who  have  been 
experimenting  in  concentrating  torber- 
nite  ores  from  the  White  Signal  dis- 
trict, are  meeting  with  sufficient  suc- 
cess to  warrant  the  hope  that  a  proc- 
ess may  be  perfected  that  will  have 
a  commercial  application.  This  is  of 
particular  interest  on  account  of  its 
novelty,  there  being  no  process  known 
at  present  that  is  successful  for  this 
purpose.  Recent  prospecting  has  con- 
siderably extended  the  area  over  which 
this  mineral  is  found. 

Chloride — The  annual  meeting  of  the 
Silver  Mountain  Metals  Co.  was  held 
on  April  3  in  El  Paso.  The  following 
officers  were  elected :  John  M.  McCutch- 
eon,  president  and  gener-al  manager; 
G.  D.  Walters,  vice-president;  J.  M. 
McCutcheon,  Jr.,  secretary. 


(   VLIPORNIA 

Movement   to  Organize  National  Silver 

League     Under    Waj  — Opinion 

Regarding   Denison   liill 

Not    Definite 

San   Francisco     Of  interest   to  silver 

miners  of  the  West  is  the  recent  move 

hi    Nat  tonal  Silver  League. 

Preliminary  meetings  were  held  on 
April  1  and  6  in  San  Francisco.  The 
purpose  of  th(  tablish 

silvei    as  a   money  metal.     Efforts  are 
to     be     made     to     secure     international 
to    stabilize    the    value    ratio    at 

ilver  t"  i  of  gold  and  to  further 

a  bimetallic  monetary  standard.  Frank 
11  Norcross,  of  Reno,  New,  was  elected 
president.  Plans  an  under  considera- 
tion to  hold  a  convention  in  San  Fran- 
cisco in  June. 

The  Commissioner  of  Corporations. 
E.  M.  Daugherty,  is  urging  bankers, 
brokers,  civic  organizations,  and  in- 
vestment associations  to  support  the 
Denison  bill,  but  local  opinion  among 
mining  men  here  apparently  has  not 
crystallized.  Opinion  where  expressed 
is  adverse,  but  this  may  be  due  to  a 
concerted  drive  by  "interests"  opposed 
to  this  bill  rather  than  the  result  of 
careful  consideration   of  its  provisions. 

Northern  California  gold-mining  dis- 
tricts continue  to  report  increasing 
activity.  The  Lorenz  hydraulic  mine, 
near  Weaverville,  has  five  grants  in 
operation.  The  Sybil  mine,  at  French 
Gulch,  reports  its  March  clean-up  at 
approximately   $8,000. 

In  north  central  California,  the  Grass 
Valley  district  continues  normal  oper- 
ation. From  Quincy  it  is  reported  that 
the  Jamison  mine,  at  Sierra  City,  con- 
tains enough  low-grade  ore  to  operate 
steadily.  The  Emigrant  Hill  gravel 
mine,  at  Elizabethtown,  has  been  re- 
opened, and  nine  men  are  employed. 
Judson  M.  Coats  is  in  charge  of  the 
operations.  Some  development  work  is 
to  be  undertaken  in  the  old  Meadow 
Lake  district.  An  attempt  to  rob  the 
mills  at  Grass  Valley  was  nipped  in 
the  bud,  and  the  alleged  conspirators 
have  been  jailed. 

The  Mother  Lode  region  shows  in- 
creased activity.  The  Tonopah  Mining 
Co.  of  Nevada  is  completing  prepara- 
tions for  work  on  the  Chileno.  The  old 
Thorpe  mine,  between  San  Andreas 
and  Angels  Camp,  was  recently  bonded 
and  will  be  reopened. 

The  Darwin  Silver  Co.,  in  Darwin, 
Inyo  County,  is  starting  up  its  pilot 
mill,  but  operations  will  be  restricted. 

OREGON 
Bayhorse  Mine  Makes  First  Shipment 
Huntington — The  first  shipments 
from  the  Bay  Horse  mine  were  made 
the  latter  part  of  March  by  the  U.  S. 
Metals  Co.,  which  has  had  the  property 
under  development  for  several  months. 
One  car  was  sent  to  Salt  Lake  for  test- 
ing, and  a  second  was  billed  to  Tacoma, 
the  plans  of  the  company  being  to  ship 
about  a  car  a  day  after  a  marketing 
point  is  decided  upon.  Values  are  in 
s'lver. 


\l  \   \l)  \ 
Candelaria    Active     West    End    Breaks 

lonnage    Record — Tonopah'8   March 

Output    \in,\e  Normal 

(  andelaria— The  <  amp  of  I  andeiaria 
plant  of  the  Candelari 

Co.    is    progressing  T|K. 

power  line  from  Mina  to  I 

arted  and  an  800-hp.  sub 
will  be  built  at  Candelaria.  I 
pipe    line    from     Mount     Mont  ■ 

about  twenty-five  miles  long, 
repaired,  and  a  railroad  spur  being 
built.  The  Northern  Belle  mine  was 
carefully  sampled  in  1919,  and  it  is 
estimated  that  600,000  tons  of  n 
available  which  will  run  between  10  and 
15  oz.  of  silver  per  ton.  The  Lucky- 
Hill  mine  has  been  taken  over  by  the 
Candelaria    Mines    Co. 

Hawthorne — A  lease   syndicate 
posed   of   mining   men     from     Tonopah, 
Hawthorne,  and  Virginia   City,  ; 
ating  from  the  tunnel  level  of  th< 
Boy    mine,    about    6,000    ft.    from    the 
portal.     A    shaft  is   down   40    ft.,    and 
shows  some  rich  ore.     The  stopes  above 
the    tunnel    contain    variable    widths    of 
high-grade    ore,    which    is    being    taken 
out   and    sacked    for     shipment.       The 
Lucky    Boy   mine     is     famous    for     its 
lenses  of  high-grade  ore,  one  of  which 
produced    over    1,000,000   oz.    of   silver. 
Values  are  mostly  in  silver,  with  some 
lead. 

Tonopah— The  March  production  of 
this  district  was  approximately  $650,- 
000,  or  about  $50,000  above  "normal. 
Recent  bullion  shipments  from  the  dis- 
trict, representing  the  clean-up  of  oper- 
ations for  the  latter  half  of  March,  were 
as  follows:  Tonopah  Belmont,  $131.- 
842;  West  End,  $95,000;  Tonopah  Ex- 
tension, $74,000;  Tonopah  Mining, 
$40,000. 

The  Tonopah  Extension  Co.  pro- 
duced 11,535  tons  of  ore  during  March, 
which  is  a  new  record  for  this  company. 
Conditions  on  the  1,880  level  are 
reported  as  being  satisfactory.  The 
Tonopah  Belmont  accomplished  the 
usual  development  on  all  levels,  from 
the  600  to  the  1.400,  with  nothing  new 
of  importance. 

West  End's  tonnage  in  March  was 
8,400,  which  is  the  largest  ever  mined 
by  the  company.  The  Midway  reports 
an  interesting  discovery7  in  an  old  work- 
ing on  the  1,200  level  about  150  ft. 
northwest  of  the  new  shaft.  It  appears 
that  development  work  was  discon- 
tinued in  this  particular  working  sev- 
eral years  ago  without  a  realization  of 
the  existence  of  commercial  values.  The 
\ein  is  about  8  ft.  wide. 

Goldfield — About  550  tons  of  $57  ore 
was  shipped  from  the  Silver  Pick  lease 
on  the  Red  Top  during  March.  The 
last  two  cars  averaged  $95  per  ton. 
The  stope  looks  promising.  The  ore  is 
typical  Goldfield  ore,  spotted  and  diffi- 
cult to  sample,  and  its  extent  is  indeter- 
minate.    Goldfield    mining    men    state 
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•y    since    the  Jumbo    Extension 
bonanza. 

Bornsilver  Favorable  developments 
the  Orleans  Hornsilver. 
rtheast  drift  on  the  700  level 
is  following  4  ft.  of  (36  ore  and  the 
southwest  drift  on  the  sumo  level  is  in 
commercial  ore.  Development  has  been 
tempora  led  on  tho  fifth  and 

s;xth  levels.     There  is  a  noticeal 

n  silver  values  on  the  700  level 
southwest,  with  a  noticeable  increase  in 
i;ues. 
Kl>  Milling  operations  recently  re- 
sumed by  the  Nevada  Consolidated  at 
McGill  lasted  two  weeks,  the  non-ar- 
rival of  coal  causing  a  quick  shutdown. 
Men  working  at  the  mill  have  been  trans- 
ferred elsewhere.  Similarly,  miners 
at  the  Ruth  mine  have  been  placed  on 
development  until  the  situation  shows 
improvement. 

Operations  in  the  I'ioche  District 
By  E.  C.  D.  Marriage 

I'ioche  —  Operations  continue  on  a 
steady  scale  at  both  the  Bristol  and 
Jackrabbit,  with  slightly  more  ore 
being  moved.  The  grade  of  this  product 
is  of  higher  value,  due  to  cleaner 
mining. 

The  Virginia  Louise  mine,  adjoining 
the  Prince,  should  benefit  by  the  im- 
proved smelter  situation,  and  the  large 
ore  reserves  should  soon  be  again  in 
demand.  The  average  analysis  of  the 
tonnage  available  is  approximately: 
Gold,  0.01  oz.;  silver,  2.6  oz.;  lead,  3.4 
per  cent;  iron,  34.6  per  cent;  manga- 
nese, 11.5  per  cent;  insoluble,  8.6  per 
cent;  lime,  3.1  per  cent;  zinc,  1.8  per 
cent;  and  sulphur,  0.2  per  cent. 

Settlement  was  received  thi 
on  car  lots  from  the  Mascot  and  Alps 
mines,  east  of  Pioche.  The  Alps  set- 
tlement showed  82.50  in  gold,  135.9  oz. 
in  silver,  and  52.0  per  cent  in  lead. 
The  Mascot  averaging  $6  in  gold, 
67.0  oz.  in  silver,  and  19  per  cent  in 
lead  for  the  thirty-eight  tons  shipped. 

Shipments  from  the  district  for  the 
week  ended  April  14  were  as  follows: 
Black  Metals,  340  tons;  Bristol  Silver, 
275;  and  Mendha  mine,  50. 


Canal  for  Iron-Ore  Carriers 
Favored 

In  a  letter  to  the  Great  Lak< >s,  St. 
Lawrence  Tidewater  Association,  E.  G 
Grace,  president  of  the  Bethlehem  Steel 
Co.,  especially  emphasizes  the  fact  that 
the  Great  Lakes-St.  Lawrence  canal 
project  would  be  of  great  benefit  to  the 
steel  industry.  Mr.  Grace,  wrote  in 
part  as   follows: 

"The  question  of  building  ore-carry- 
ing ships  for  ocean  service  presents  no 
difficult  problems,  as  our  experience  has 
taught    us    in   the    fleet    which    we   are 
operating  between  Cuba  and  the  United 
States.     It  would  seem  that  the  trans- 
n  of  or<-  from  the  upper  Lakes 
^•aboard  ports  in  vessels  should 
derably  cheaper  than  the  part- 
ed part-railroad   method  which 
■  ecessary." 
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1  forces     Increased     at     Washoe    Smelter 

— New  Ore  Cut  in  Katie  Mine 
at   Basin 

l'.\  A.  B.  Keith 

Untie  The  East  Butte's  gold  cyanide 
mill  at  Elkhorn,  Jefferson  County, 
where  operations  were  begun  last  No- 
vember, reached  a  self-supporting 
Stage  by  the  end  of  1921,  according  to 
the  comment  of  Robert  H.  Gross,  pres- 
ident, in  the  annual  statement.  In  the 
company's  oil  operations  nothing  was 
done  beyond  operating  gas  wells  in 
Marion  County,  Kan.,  where  the  wells 
have  no  market  beyond  the  require- 
ments of  neighboring  oil  fields,  and  this 
output  is  limited. 

The  Tuolumne  Copper  Mining  Co.  is 
continuing  sinking  of  its  Main  Range 
shaft,  which  is  now  below  the  1,900 
level.  By  the  middle  of  May  it  is 
thought  that  it  will  be  possible  to  cross- 
cut to  the  Spread  Delight  at  that  depth. 
Sinking  will  continue  to  the  2,400  level 
and  this  vein  will   be  cut  again. 

The  Black  Rock  concentrator  of  the 
Butte  &  Superior  is  now  at  capacity 
with  ore  production  from  the  Black 
Rock  mine  at  approximately  1,000  tons 
daily. 

Basin — Cutting  of  a  vein   said  to   be 

2  ft.  wide  on  the  400  level  of  the  old 
Katie  mine  has  again  called  attention 
to  this  property.  Assays  of  gold  ore 
are  reported  to  be  high.  In  the  early 
operations  of  the  Katie  it  was  neces- 
sary to  search  the  miners  to  prevent 
"high  grading."  About  half  a  hundred 
men  are  now  employed  at  this  mine. 

Anaconda  — ■  Forces  at  Anaconda's 
Washoe  smelting  works  have  been  in- 
creased by  about  350  men,  and  an  addi- 
tional furnace  has  been  fired,  in  con- 
nection with  the  resumption  of  the 
work  of  reclaiming  the  values  from  the 
old  tailings  pile. 

IDAHO 

Coeur  d'Alene  District 

Hecla's  Annual  Meeting  Held 

at    Spokane 

The  annual  general  meeting  of  the 
stockholders  of  the  Hecla  Mining  Co. 
was  held  at  the  Empire  State  Build- 
ing,  Spokane,  on  April  11.  The  regu- 
lar quarterly  dividend  of  $150,000,  pay- 
able, June  28,  was  declared,  and  deeper 
nent  was  authorized  of  the 
Wide  West  claim,  which  was  acquired 
from  the  Federal  Mining  &  Smelting 
*"<j.  at  the  time  the  settlement  of  the 
Mines  Consolidated  apex  litiga- 
tion  was  effected.  The  only  one  change 
was  made  in  the  board  of  directors, 
George  P.  Mayer,  of  Milwaukee,  suc- 
ceeding Mrs.  Sarah  Smith,  who  is  re- 
puted to  hold  the  largest  individual 
amount  of  Hecla  stock  and  who  was 
one  of  the  plaintiffs  in  the  litigation 
started  last  year  by  a  minority  faction 
to  prevent  ratification  of  an  agreement 
whereby  the  Hecla  and  Bunker  Hill  & 
Sullivan  companies  entered  into  a 
joint  partnnership  in  the  Sullivan  Min- 
ing Co.  for  development  and  operation 


of     the     Star     property     near     Mullen, 
Idaho. 

Mr.  Mayer  is  vice-president  of  the 
National  Bank  of  Commerce  and  presi- 
dent of  the  F.  Mayer  Boot  &  Shoe 
Co.,  of  Milwaukee,  and  president  of  the 
Washington  Boot  &  Shoe  Co.,  of  Seattle. 
The  Hecla  board  is  now  made  up  as 
follows:  James  F.  McCarthy,  Wallace, 
president;  W.  J.  C.  Wakefield,  Spokane, 
vice-president;  Frank  J.  Kipp,  Carl 
Landsee,  and  George  P.  Mayer,  Mil- 
waukee; E.  J.  Nolan,  Los  Angeles,  and 
Dr.  H.  C.   Lambach,  Spokane. 

Other  Districts 

Copeland — Readjustments  are  being 
made  to  the  mill  of  Idaho  Continental 
mine  and  flotation  equipment  has  been 
added,  the  work  being  undertaken 
under  direction  of  Bunker  Hill  metal- 
lurgists following  a  series  of  tests 
extending  over  several  months.  It  is  ex- 
pected that  milling  will  be  resumed  early 
this  spring.  Work  is  being  continued 
steadily  on  the  driving  of  the  lower 
tunnel,  which  will  open  up  the  mine 
350  ft.  below  the  levels  hitherto  worked. 
Operations  are  being  conducted  under  a 
five-year  lease  held  jointly  by  A. 
Klockmann  and  the  Bunker  Hill  & 
Sullivan  Mining  and  Concentrating  Co. 

Bonners  Ferry — The  Cynide  Gold 
Co.  ("Cynide"  is  the  legal  spelling,  on 
account  of  incorporation  error  in  spell- 
ing) has  concluded  arrangements  for 
building  a  100-ton  cyanide  mill.  The 
property  is  twenty-four  miles  northeast 
of  Bonners  Ferry,  and  values  are  in  a 
finely  disseminated  gold,  which  has 
hitherto  resisted  all  methods  of  extrac- 
tion. Recent  cyaniding  tests  have  given 
a  92  per  cent  saving. 

Adair — Arrangements  have  been  com- 
pleted whereby  the  Richmond  Mining, 
Milling  &  Reduction  Co.,  with  holdings 
in  the  Idaho-Montana  copper  belt,  near 
Saltese,  will  have  an  easement  on  the 
long  tunnel  of  Montana-Idaho  Copper 
Co.  The  Montana-Idaho  crosscut  is 
now  only  a  few  hundred  feet  from  its 
objective.  The  Richmond  will  have  to 
drive  about  1,200  ft.  from  the  Montana- 
Idaho  tunnel  to  cut  the  vein  sought, 
and  will  then  have  a  vertical  depth  of 
about  1,700  ft. 

UTAH 

U.     S.     Company     to     Open     Bingham 

Properties    at    Greater    Depth — 

High-Grade   Cut   in   Ontario 

From  Our  Special  Correspondent 
Bingham  Canyon — The  United  States 
Mining  Co.'s  Bingham  properties,  ac- 
cording to  tli-  company's  report  are 
to  be  opened  1,100  ft.  below  the  Niagara 
or  main  transportation  tunnel  level,  to 
a  depth  900  ft.  greater  than  any  so 
far  attained.  During  1921  the  Bing- 
ham Mines,  including  the  Niagara  Min- 
ing Co.,  shipped  an  aggregate  of  151,- 
450  wet  tons  of  complex  gold,  silver, 
lead,  zinc,  ore,  compared  with  102,842 
wet  tons  th°  year  preceding.  In 
addition,  9,547  wet  tons  of  copper  ore 
was  shipped  Development  at  lower 
levels  has  been  productive,  both  in  ton- 
nage and  in  avo-age  value,  of  the  com- 
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pies    ore,    and    a    large    pari 

output  of  copper  ore  came  from  tins 
part  of  the  mine.  The  cbncentratoi 
at  Mi. hair,  milled  188,771  tons  ol  crude 
ore  of  average  grade  in  comparison 
with  106,874  tons  for  the  preceding 
year.  The  lead  smelter  treated  187, 
192  tons  of  marginal  ore  as  against 
215,757  tons  m  1920,  the  reduced  ton- 
nage  being  accounted  for  by  reason  of 
curtailment  of  custom  ore  shipments, 
due  to  the  low  price  of  lead  in  com- 
parison with  its  production  cost.  The 
lead  bullion  output  for  the  year 
amounted  to  27,160  tons,  or  slightly 
loss  than  in  1920.  By-products,  in- 
cluding arsenic  and  arsenical  com- 
pounds, were  recovered  or  manufac- 
tured into  marketable  forms,  and  this 
business  is  growing,  providing  an 
avenue  for  the  consumption  of  one  of 
the  by-products  of  the  ores. 

The  Montana-Bingham  received  a 
gross  income  of  $43,556  from  the  sale 
of  copper  fluxing  ore  during  1921.  The 
ore  came  from  the  Mayflower  of  the 
company's  Fortuna  holdings,  which 
could  be  worked  economically  from  the 
Montana-Bingham  tunnel.  A  net  deficit 
of  $50,805  was  shown. 

Alta — The  Columbus-Rexall  has  just 
paid  its  second  dividend,  amounting  to 
817,567  or  3c.  a  share.  There  is  a 
substantial  surplus  in  the  treasury. 
The  bins  are  full,  and  as  soon  as  the 
roads  are  opened  ore  will  be  marketed 
for  some  time.  Enough  ore  is  re- 
ported to  be  developed  to  maintain 
profitable  shipments  for  a  considerable 
period. 

Park  City — Ore  shipments  for  the 
week  ended"  April  8  totaled  2,179  tons, 
as  compared  with  2,285  tons  the  week 
before.  The  shippers  were  Judge  Allied 
Companies,  1,082  tons;  Silver  King 
Coalition,  586;   Ontario,  511. 

High-grade  silver  ore  has  been  opened 
in  the  old  Ontario  mine  on  the  east 
side  of  a  porphyry  dike  and  fault, 
which  in  the  early  days  was  thought 
to  limit  the  ore  on  the  east.  The  dis- 
covery was  made  in  a  raise  above  the 
1,300  level,  and  two  shipments  from 
this  ore  had  been  made. 

Eureka — Ore  shipments  from  the 
Tintic  district  for  the  week  ended 
April  8  amounted  to  151  cars  of  ore, 
compared  with  152  in  the  week  preced- 
ing. Shippers  were:  Chief  Consol- 
idated, 42  cars;  Tintic  Standard,  36; 
Eagle  &  Blue  Bell,  15;  Colorado,  14; 
Iron  Blossom,  12;  Victoria,  9;  Dragon, 
5;  Centennial-Eureka,  4;  Grand  Cen- 
tral, 4;  Gemini,  3;  Alaska,  2;  Swansea, 
2;  Eureka  Hill,  1;  Sunbeam,  1;  Eureka 
Mines,  1. 

At  the  Grand  Central,  repairs  have 
been  completed  on  the  tramway  and 
shipments  have  been  resumed.  A  num- 
ber of  improvements  are  being  made 
at  the  shaft  and  at  the  upper  terminal 
of  the  tramway.  About  100  leasers 
are  working  at  present. 

26  Fatalities  in  Arizona 

Despite  inactivity  in  the  larger  mines 
of  Arizona  during  1922,  twenty-six 
fatal  mine  accidents  were  reported  dur- 
ing the  year  to  the  State  Mine  Inspector. 
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Reported     (amp     Bird     Will     Resume 
Development  This  year 

Prom 

Ouraj  ongood   mthority 

that   the  Camp   Bird   will    r. 

tions     this     summer,     probably     next 

The    new    work    will    he    a    re 

sumption  pment   in   the   west 

heading  of  the   main  drift  on  the   vein 
''  the  new  crosscut  tunnel. 
Good  ore  had  begun  to  show  here  when 
work  was  stopped  over  two  years  ago. 

Work  has  been  resumed  at  the  Black 
Girl,  just  north  of  Ouray,  by  leasers 
working  under  Fred  Herzinger,  of 
Ouray.  Shipping  ore  of  good  grade  in 
silver  is  produced  by  this  mine,  which 
has  been  idle  ever  since  the  rise  in 
freight  and  treatment  rates. 

The  Ouray  Leasing  Co.  has  struck 
high-grade  gold  ore  in  the  lower  adit 
of  the  Barstow,  where  it  has  been 
drifting  all  winter.  A  good  shoot  of 
milling  ore  has  already  been  developed, 
and  the  high-grade  free-gold  ore  now 
found  will  probably  develop  another  of 
the  rich  shoots  which  have  made  the 
mine  well  known. 

It  is  publicly  announced  that  the  own- 
ers of  both  the  Revenue  and  Governor, 
well-known  mines  which  have  been  idle 
for  years,  will  let  contracts  for  driving 
tunnels  on  their  main  veins  this  sum- 
mer, the  work  aggregating  1,000  to 
2,000  ft.  of  drifting. 

Telluride — Shipments  of  concentrates 
from  the  Telluride  district  in  March 
were  154  cars,  compared  with  114  cars 
in  March,  1921.  Smuggler  Union 
shipped  102  cars  and  Tomboy  52.  This 
compares  with  143  cars  in  January  this 
year. 

Alma — The  London  Gold  Mines  Co. 
has  completed  its  raise  and  made  con- 
nections from  its  new  lower  tunnel  with 
the  Extension  workings,  and  has  a  force 
of  men  enlarging  and  retimbering  the 
latter.  This  tunnel,  when  completed, 
will  open  the  veins  at  a  point  approxi- 
mately 500  ft.  below  the  South  London 
workings. 

Work  has  been  resumed  at  the  Hock 
Hocking  property  in  Mosquito  Gulch. 
The  present  workings  will  be  extended 
a  distance  of  600  ft. 

The  Associated  Mines  Co..  operating 
the  Champaign  property  in  Xorth  Mos- 
quito Gulch,  made  its  initial  shipment 
of  high-grade  silver  ore  to  the  A.  V. 
smelter  in  Leadville  last  week. 

Breckenridge— The  property  of  the 
Gold  Bond  Exploration  Co.  is  being  de- 
veloped under  lease.  A  2-ft.  vein  of 
hieh-grade  silver  ore  has  been  opened. 
Kokomo — The  Silver  Queen  property 
is  being  developed  and  operated  by  a 
leasing  company,  and  six  carloads  of 
silver-bearing  ore  are  shipped  monthly 
to  the  Arkansas  Valley  plant  of  the 
A.  S.  &  R.  Co.  at  Leadville. 

Alma — George  W.  Logan  has  closed 
a  deal  on  his  Hock-Hocking  mine  at 
Alma  to  local  investors,  who  have  put 
up  a  fund  of  $15,000  to  extend  the  pres- 
ent tunnel  on  the  vein  1,100  ft.  to  the 
end  line  of  the  property,  with  the  op- 
tion of  purchasing  at  $175,000. 


MM  H1G  W 
I  In-  t  lopper  i  ount  rj 
Mo    Royale    Mill  Started     (  oal  Stock 
Sufficient  —  Mayflower  Seeking  Lode 
from  1,700  Level 
Bi    \1.  u     i 
Houghton — Onlj  2,000  ' 
is  being  shipped  daily  from  tie    <  alumet 
&   Hecla  conglomeral  nt    to 

the  Calumet  mill,  where  six  hea 
in  operation  sixteen  out  of  the  twenty 
four  hours.     If  there  is  no 
the  high  yield  obtained  during  the  first 
three  months  of  1921,  this  tonnage  will 
give  1,887,000  lb.  of  refined  copper   pel 
month,  which  is  only  30  per  cent  of  nor- 
mal for   the  entire   mine    in    average 
years. 

Isle  Royale's  stamp  mill  was  started 
April  10  with  its  battery  of  three  heads. 
Tonnage  from  the  mine  will  be  at  the 
rate  of  1,000  tons  daily  for  the  entire 
week,  but  the  mill  will  run  only  four 
days  a  week.  The  mill,  however,  will 
treat  1,500  tons  of  rock  every  twenty- 
four  hours  of  the  short  week,  equiva- 
lent to  1,000  tons  daily  for  a  full  week. 
Based  on  the  yield  recovered  during  the 
three  months  the  mine  was  operated  in 
1921,  Isle  Royale  will  produce  at  the 
rate  of  534,250  lb.  of  refined  copper  per 
month,  or  46  per  cent  of  normal. 

Shipments  from  Ahmeek  average 
1,500  tons  daily,  which  will  yield,  based 
on  1921  recovery,  1,105,000  lb.  of  copper 
per  month.  This  is  at  the  rate  of  83 
per  cent  of  normal. 

The  coal  strike  situation  is  not  re- 
garded as  serious  here.  The  docks  are 
usually  restocked  early  in  the  season, 
the  first  coal  boats  arriving  soon  after 
the  opening  of  navigation  the  latter 
part  of  April.  Some  of  the  mining 
companies  have  been  purchasing  their 
coal  for  several  years  from  non-union 
mines,  and  last  summer  one  of  these 
four  bought  15,000  tons  in  excess  of 
needs,  expecting  a  coal  strike  at  this 
time.  No  fear  is  felt  that  the  docks 
will  not  be  completely  stocked  and  that 
the  mines  will  be  able  to  continue  oper- 
ations next  winter.  The  reduc . 
of  operations  also  will  help  o 
ably. 

A  new  engine  house  has  been  com- 
pleted at  No.  -  Gratiot  shaft,  Seneca. 
The  new  hoist,  which  is  on  the  ground, 
will  not  be  needed,  however,  for  some 
time,  or,  at  least,  until  sinking  is  re- 
sumed from  the  thirteenth  level.  The 
work  of  cleaning  out  the  shaft  and 
straightening  it  to  conform  to  the  dip 
of  the  lode  has  been  completed  to  the 
ninth  level.  The  shaft  will  be  deepened 
to  a  depth  of  :V200  ft.,  at  which  point 
contact  will  be  established  with  the 
third  level  drift  from  the  Seneca  shaft. 
Other  openings  from  Seneca  also  are 
being  pushed  toward  Gratiot  ground, 
and  connection  with  the  Gratiot  shaft 
will  be  necessary  to  establish  ventila- 
tion. There  are  already  over  8.000  ft. 
of  openings  in  the  Seneca  and  Gratiot. 
Quincy  continues  to  operate  its  new 
furnace  at  its  smelter.  It  is  the  largest 
and   most  modern  furnace   unit  in  the 
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economical   in   oper- 

I 
p<  r  li.iily.  but  is  not,  of  course,  being 
it  capacity  under  present  mar- 
Q  :  ocy  is  now  on  a  pro- 
mt   1.000,000  lb.  of 
copper  per  month. 
In    hope    of   re-establishing   contact 
with  the  lode,  the  Mayflower-Old  Colony 
.  .m  work  on  a  raise  in  the  cross- 
Drifting  con- 
-■>uth  on  the   1,450  level,  but  the 
nt  is   barren  of  values. 

Gogebic    Range 

r/ownsite   Mine  To   Resume  Production 
Simiii — (mproring   Power  Service 
Unique    Compensation    Decision 

Iron  wood — The  Townsite  mine  is  be- 
ing put  in  condition  for.  operation  as 
rapidly  as  possible.  It  will  be  ready,  il 
is  thought,  by  May  15.  About  1l'.">  men 
will  then  be  employed,  and  it  is  planned 
to  continue  operation  at  capacity 
throughout  the  season. 

Some  improvements  have  been  made 
in  the  public  service  electric  system 
which  supplies  power  to  most  of  the 
mines  and  all  of  the  towns  on  the 
range.  It  is  understood  that  work  on 
the  water-power  project  on  the  Flam- 
beau River  will  be  renewed.  It  will  de- 
velop about  15,000  hp. 

A  survey  of  the  power  conditions  as 
ily  and  demand  on  the  Gogebic 
Range  was  made  a  short  time  ago  by 
H.  M.  Byllesby  &  Co.  for  a  sj 
controlling  about  25,000  hp.  water- 
power  on  the  Sturgeon  River  near  Sid- 
naw,  Mich.  On  account  of  difficulties 
of  development,  however,  this  power 
will  probably  not  be  made  available  at 
present.  It  is  situated  nearer  to  the 
Marquette  Range  than  to  the  Gogebic. 

In  a  workman's  compensation  case 
which  was  appealed  from  the  Michigan 
state  labor  commission  to  the  Michigan 
Supreme  Court,  the  award  of  the  com- 
mission granting  compensation  to  the 
f  a  workman  who  apparently 
died  from  the  shock  of  seeing  another 
man  injured  in  an  accident  was  upheld 
by  the  court.  The  workman  who  died 
dropped  a  tool  which  struck  the  other 
man,  causing  the  accident.  The  case 
Klein  vs.   Len   H.   Darling  Co. 

MINNESOTA 

Cuyuna   Range 

Kennedy    Mine   Will    Reopen  at   Once — 

Hillcrest     Shipping — Inland     Steel 

Sending   Ore   to   Docks 

'  uyuna — Officials  of  the  Rogers- 
Brown  Ore  Co.  have  received  orders  for 
the  immediate  reopening  of  the  Ken- 
nedy mine.  The  mine  normally  employs 
about  175  men. 

Ironion — First  ore  shipments  to  the 
docks  for  the  Cuyuna  Range  were  be- 
gun  April  11   by  the   Inland   Steel  Co. 
from    its    Armour    No.    2    mine.      It    is 
to   ship   four  cargoes   approxi- 
i  ton^  from  this  property 
lay  1.     The  mine  has  been  idle 
since   March   1,  but  is  expected  to  re- 
sume operation  in  the  next  two  weeks. 


\  petition  asking  for  the  vacating  of 
a  part  of  the  platted  area  of  the  village 
of  Ironton  has  been  filed  in  the  district 
court  at  Brainerd  by  Winona  Kroitter 
and  the  Lamb  Estate,  Inc.,  fee  owners 
of  the   Ironton   mine. 

Shipments  from  the  Hillcrest  mine 
\  Tweed)  were  begun  on  April 
18.  Ore  production  will  be  rushed  to 
iioe!  the  schedule  of  three  boats  re- 
ported  for  Hillcrest  ore  before  May  15. 
iin.'  shovel  is  also  busy  on  stripping 
pit.  The  new  drainage'shaft  has 
mipleted  to  a  depth  of  160  feet. 
A  drainage  drift  is  being  driven  across 
the  formation  at  this  level,  and  founda- 
tions are  being  placed  for  a  400-gal. 
Pomona  deep-well  pump. 

An  all-rail  shipment  to  a  St.  Louis 
furnace  has  been  made  from  the 
Huntington  mine  of  the  George  H. 
Crosby  interests.  The  property  has 
been  idle  since  early  in  1919,  and  the 
shipment  is  the  first  from  its 
stockpile. 

Trommald — The  Maroco  mine  of  the 
Marquette  Ore  Co.  has  been  reopened, 
and  steam  shovel  and  hydraulic  strip- 
ping have  been  resumed  to  put  the  pit 
in  condition  for  ore  production  this 
season. 

Riverton — Bids  were  recently  consid- 
ered by  the  John  A.  Savage  Co.  for  the 
furnishing  of  all  conveying  equipment 
for  its  drying  plant  at  the  Sagamore 
mine.  A    drag-line   shovel    is    being 

used  to  dig  an  approach  from  the  pit 
to  the  plant.  Extension  of  ore  reserves 
to  the  northwest  of  the  present  pit  is 
being  tested  with  diamond  drills. 

Mesabi    Range 

Laura  Mine  Resumes — Iron  Ore  Situa- 
tion   Brighter 

Hibbing — The  Laura  mine  (Inland 
Steel  Co.)   has  resumed  with  150  men. 

The  whole  iron-ore  situation  in  this 
district  looks  brighter,  although  there 
are  many  idle  mines.  It  is  anticipated 
that  word  will  be  received  in  the  near 
future  for  resumption  by  many  of  the 
properties.  The  opening  of  navigation 
according  to  the  present  outlook  will  be 
around  April  25,  but  prior  to  this  date 
shipments  will  be  made  from  the  mines 
on  the  range  which  will  be  held  it. 
storage  until  boats  are  able  to  break 
through  the  ice. 

Virginia — Mine  rescue  car  No.  10, 
with  headquarters  at  Houghton,  Mich., 
and  in  charge  of  R.  V.  Ageton,  is  now 
on  the  Mesabi  range,  and  will  not  com- 
plete  its  itinerary  until  the  middle  of 
June. 

Biwabik — The  Biwabik  Mining  Co., 
which  operates  the  Biwabik  open  pit, 
has  started  repairs  on  its  equipment 
preparatory  to  ore  operations  in  its 
pit  this  season. 

Chisholm — The     Frazier     open     pit, 

(Oliver    Iron     Mining    Co.)     has    been 

to  close  temporarily  because  of 

and  the  soft  ground  around   the 

dumps. 

Keewatin — Loading  of  ore  from 
stockpile  has  been  started  at  the 
Sargent  mine,  a  property  of  the  Wis- 
consin Steel  Co. 


ALABAMA 

iron  Making  Increasing — District  Aided 

by    Coal    Strike    Elsewhere — Rock 

Asphalt   Company   Formed 

By  George  Huntington  Clark 

Birmingham  The  record  of  Alabama 
iron  making  during  the  first  ten  days 
of  April  continues  to  show  regular  and 
steady  progress  toward  normal  output 
of  pig   iron. 

Blast  furnace  No.  3  of  the  Sloss- 
Sheffleld  Steel  &  Iron  Company's  plant 
at  North  Birmingham,  which  was  over- 
hauled during  the  last  year,  has  been 
blown  in. 

As  expected,  the  bituminous  coal 
strike  has  not  been  participated  in  Dy 
the  Alabama  coal  miners,  only  one  mine 
having  been  adversely  affected.  On  the 
contrary,  the  strike  has  stimulated  coal 
production,  which  is  responding  to  the 
demands  for  fuel  supply  received  from 
outside  districts.  A  material  decrease 
in  the  district's  unemployment  is  in- 
dicated, by  reason  of  augmented  shifts 
at  the  mines. 

Mining  industries  in  Alabama,  not 
related  to  iron  and  steel  making,  show 
as  yet  little  recovery  from  the  war- 
induced   stagnation. 

The  unfortunate  deadlock  in  Congress 
over  the  utilization  of  the  nitrate  plant 
and  other  projected  industries  at 
Muscle  Shoals  has  held  up  many  mining 
operations  already  planned  and  depend- 
ent on  the  anticipated  and  ultimately 
assured  manufacturing  center  there. 
Mention  was  recently  made  of  the  in- 
terest attracted  to  Alabama  deposits  of 
rock  asphalt  apparently  suited  to  the 
surfacing  of  heavy-traffic  main  high- 
ways, which  are  necessary  in  this  state 
on  roads  leading  out  from  manufactur- 
ing centers. 

The  first  evidence  of  definite  action 
toward  the  mining  and  preparation  of 
Alabama  rock  asphalts  (recently  men- 
tioned), is  seen  in  the  incorporation, 
just  announced,  of  the  Muscle  Shoals 
Asphalt  Co.,  in  Franklin  County,  own- 
ing 3,000  acres  of  asphalt  deposits. 
The  officers  of  the  company  are  C.  E. 
Dexter,  president;  W.  J.  Borries,  chief 
engineer;  C.  J.  Stillers,  construction 
engineer — all  of  Louisville,  Ken. — and 
S.  M.  Hills,  of  Indiana,  in  charge  of 
quarry  operation.  W.  S.  Douglas,  of 
Russellville,  Ala.,  is  local  superintend- 
ent. The  property  purchased  is  near 
Littleville,   in   Colbert   County. 

JOPLIN-MIAMI   DISTRICT 

Federal  Mine  at  Picher,  Okla.,  Reopened 
After    Two    Years    Idleness 

Picher — After  an  idleness  of  over  two 
years,  the  Federal  mine,  ia  the  south 
part  of  the  town  of  Picher,  Okla.,  was 
opened  up  by  the  S.  R.  &  W.  Mining 
Co.  early  in  April.  The  lease  of  the 
new  company  was  formally  approved  by 
the  Interior  Department  at  Washington 
some  weeks  ago,  and  operations  were 
started  as  soon  as  possible  thereafter, 
with  Homer  Seals  as  general  superin- 
tendent and  J.  W.  Roberts  as  secretary- 
treasurer  of  the  company. 
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Daily  Prices  of  Metals 


Copper,  N.  Y., 
net  refinery* 
fcleotrnlytic 

Tin 

Lead 

Zinc 

Apr. 

99  Per  Cent 

Straits 

N.  Y. 

St.  L. 

St.  L. 

13 

12  625 

30.25 

31.00 

4.90 

4.90 

14 

12  625 

30.25 

31.00 

4.90 

15 

12.625 

30.25 

31.00 

4.90@4.95 

4  90 

17 

12.625 

10  00 

30.875 

5.00@5.20 

4.90 

18 

12.625 

30.00 

31   125 

5  00@5.25 

4.95@4.975 

4.90 

19 

12 . 62  5 

29.75 

30.75 

5  00@5.25 

4.95@4  975 

4.90 

•These  prices  correspond  to  the  following  quotations  for  copper  delivered:  12.875c. 
for  the  week. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  Judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York  cash,  except  where  St.  Ixmis 
is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered."  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.06c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  Is  quoted  on  the 
basis  of  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin.  Quotations  for  lead 
reflect  prices  obtained  for  common  lead,  and  do  not  include  grades  on  which  a  premium 
is  asked. 


London 


Copper 

Lead 

Zino 

Apr. 

Standard 

Electro- 
lytio 

Spot 

3M 

Spot 

3M 

Spot 

JM 

Spot 

3M 

13 

14 
15 
17 
18 
19 

59J 

59* 

58{ 

591 

59f 

59f 

64* 

64| 
64 

1SH 

i  5  2  § 

15  If 

153 

154' 
I53| 

22J 

22J 

221 

22! 

22! 
22f 

26| 

26J 
26J 

26| 

26-j 
27 

The  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange, 
prices  in  pounds  sterling  per  ton  of  2,240  lb. 


Silver  and  Sterling  Exchange 


Sterling 
Exchange 
"Checks" 

Silver 

Apr. 

Sterling 
Exchange 
"Checks" 

Silver 

Apr. 

New  York 

Domestic 

Origin 

New  York 
Foreign 
Origin 

London 

New  York 

Domestic 

Origin 

New  York 
Foreign 
Origin 

London 

13 

14 
15 

441 
441 
441 

99| 

99| 

99f 

65! 
65f 
65| 

33f 

17 

18 
19 

44H 
44H 
44H 

99| 
99| 
99| 

65f 

66 

70 

33^ 
35| 

New  York  quotations  are  as  reported  bv  Handy  &  Harman  and  are  in  cents  per 
troy  ounce  of  bar  silver,  999  fine.  London  quotations  are  in  pence  per  troy  ounce  of 
sterling  silver,  925  fine.  Sterling  quotations  represent  the  demand  market  in  the  forenoon. 
Cable0  command  three-eighths  of  a  cent  premium. 


Metal  Markets 

New  York.  April  19.  1922 
The  metal  markets  have  been  quieter 
than  usual  during-  the  last  week,  largely 
in  consequence  of  Eastei\  The  New 
York  Stock  Exchange  was  closed  on 
pood  Friday,  and  trading  in  the  metals 
was  also  practically  at  a  standstill. 
Copper,  tin,  and  zinc  prices  are  virtu- 
ally unchanged  today  from  the  levels 
ruling  a  week  ago.  Lead  is  slightly 
firmer.  The  feature  of  the  week  was 
the  sudden  advance  in  the  price  of  sil- 
ver in  London  today,  the  price  being 
35Id.  compared  with  331d.  yesterday. 
The  exact  reason  is  unknown,  but  is 
thought   to   be  a    sudden   demand   from 


China  caused  by  revolutionary  move- 
ments there,  some  of  the  natives  wish- 
ing to  transfer  their  resources  into 
metal. 

Copper 
Copper  is  unchanged  in  price  from 
last  week,  and  much  the  same  market- 
ing conditions  also  obtain.  The  gen- 
eral basis  of  quotation  and  sale  has 
been  121c.  delivered  during  the  second 
quarter,  and  13@131c  for  the  third 
quarter  by  those  producers  willing  to 
go  so  far  ahead.  No  large  orders  are 
reported,  but  some  of  the  companies 
have  been  able  to  do  a  small  business 
each  day  at  this  level.  The  last  three 
days  efforts  have  again  been  made  by 
more  than  one  interest  to  market  large 


blocks  of  copper  at  lLl.7."jc.  deli' 
particularly     desirable     consunv 

d  as  to  take  a  low  freight  rate. 
But  little  of  this  business  was  a 

.   consume!  to    re- 

main aloof  for  the  time  being.  In  no 
case,  it  is  believed,  would  these  offers 
have  netted  producers  as  low  as  12.50c, 
It  is  said  that  wire-drawers  have  a 
large  amount  of  business  in  prospect, 
and  the  metal  continues  to  go  well  into 
consun:  i 

The  export  market  has  been  quiet, 
owing  to  the  Easter  holidays,  which  are 
more  generally  observed  in  Europe  than 
here.  Sales  have  in  general  bi 
about  131c.  c.i.f.,  thus  netting  producers 
in  this  country  better  prices  than  were 
obtained  for  domestic  deliveries. 

Lead 

The  official  contract  price  of  the 
American  Smelting  &  Refining  Co.  con- 
tinues at  5c,  New  York. 

Sales  have  been  in  smaller  volume 
during  the  last  week,  but  this  has  not 
been  because  of  lack  of  demand;  rather 
have  producers  been  indisposed  to  con- 
tract for  the  sale  of  any  more  Apr. 
metal,  their  supplies  being  sold  our. 
This  condition  has  served  to  magnify 
the  spot  demand.  Supplies  in  the  Mid 
die  West  continue  ample,  and  almost 
any  amount  of  lead  could  be  obtained 
there  at  the  prices  which  we  quote. 
Delivery  in  New  York,  however,  would 
cost  35c.  per  100  lb.  more,  thus  bring- 
ing the  price  up  to  about  5.30c.  on  lead 
shipped  from  St.  Louis — a  somewhat 
higher  figure  than  the  market  has  yet 
reached.  Regular  customers  of  the 
large  producers  are  still  obtaining  their 
customary  requirements  of  lea 
near  5c.  Other  business  is  considerably 
higher,  and  deliveries  inside  of  thirty 
days  can  hardly  1  e  obtained  today  for 
less  than   5.25c;  one   producer 

reports  turning  down  a  bid  for  300  tons 
at  that  price  yesterday.  .May  lead  is 
obtainable  at  about  5.15c.  Some  bonded 
lead  is  going  to  Europe. 

The  lead  market  has  got  away  from 
the  producers.  The  speculative  demand 
from  consumers  is  partly  responsible, 
but  actual  consumption  is  also  better,  a 
large  amount  of  lead  going  into  build- 
ing materials,  storage  batteries,  and 
rly  into  paint.  It  is  to  be 
hoped  that  the  price  is  not  forced  up 
to  such  a  point  that  a  violent  reaction 
will  occur.  Several  mines  are  reported 
reopening. 

Zinc 

Sales  of  zinc  have  been  unusually 
brisk,  but  at  generally  unchanged 
prices,  on  the  basis  of  4.90c,  East  St. 
Louis.  A  large  proportion  of  the  in- 
quiries from  consumers,  and  the  sales 
actually  negotiated,  were  for  May  de- 
livery, which  commanded  a  5-point 
pi'emium.     The  coal  strike  has  been  a 
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damper  upon  more  active  demand  from  W.C.C.  brand,  Bi@6c.  Cookson  s 
galvaniiers  and  is  probably  responsi-  "C"  grade,  spot,  9c.  Chinese  needle  an- 
ble  for  the  steadiness  in  price  and  the    timony,    lump,   nominal    at    4c.    per    lb. 


failure  of  the  market  to  advance.     The 

-  issued  by  the  American  Zinc 
Institute,    as    finally     revised,    show     a 
in  stocks  of  3,862  tons.    Stocks 
on  hand  March  1  were  64,124  tons;  pro 
duction    for    March    was    26,532;    ship- 
ments ■.'  ,   and  stocks  on  hand 
March  31,  60,262.     Average  number  of 
iting    during    the    month. 
Stocks   are   now    only   sufficient 
for   two    months'    supply   of   metal    and 

.tistical  position  is  much  im- 
proved over  that  of  last  fall.  New 
York  prices  role  at  the  customary  ad- 
vance of  35  points  over  the  St.  Louis 
level.  High-grade  zinc  sales  have  been 
excellent    at    unchanged    prices    of    6c, 

I  .  per  100  lb.  freight  allowance. 

Tin 

The  demand  for  tin  has  been  quiet 
since  the  price  advance,  but  yesterday 
and  today  there  was  evidence  that  con- 
sumers are  getting  accustomed  to  the 
present  level,  as  the  market  was  some- 
what more  active.  Offerings  of  Chinese 
tin,  and  later  of  English  tin  of  99  per 
cent  grade,  which  arrived  here  unsold, 
have  depressed  the  price  of  the  lower 
grade  until  yesterday  it  was  possible  to 
obtain  it  at  more  than  1  cent  discount 
from  the  price  of  Straits.  Tin  for  for- 
ward delivery  has  in  general  been  ob- 
tainable at  the  same  price  as  that  asked 
for  spot,  though  a  premium  of  one- 
eighth  cent  has  been  realized  in  some 
sales. 

Arrivals  of  tin,  in  long  tons:  April 
loth.  Straits,  110;  17th,  London,  50; 
Straits.  15;   18th,  Liverpool,  205. 

Gold 

Gold  in  London:  April  18th,  93s.  4d.; 
19th,  93s.  6d. 

Silver 

The  market  has  been  quiet  during  the 
Easter  holiday  period,  but  on  the  19th 
advanced  sharply  to  353d.  in  London 
and  70c.  in  New  York  on  heavy  buying 
by  China.  The  tendency  at  the  close 
is  uncertain. 

Mexican     Dollars — April     13th,    50g; 
14th,  50};    15th,   50J;    17th,   50 
50 g;  19th, 

Foreign  Exchange 

European  political  developments  have 
affected  exchanges  somewhat  during 
the  week,  but  no  important  changes 
have  resulted.  On  Tuesday,  April  18, 
francs  were  9.265c;  lire,  5.43c;  marks, 
0.34125c;  and  Canadian  dollars, 


Standard  powdered  needle  antimony 
(200  mesh)  nominal  at  51c.  per  lb. 
White  antimony  oxide,  Chinese,  guaran- 


Non-Metallic  Minerals 
Prices  are  unchanged  from  those  in 
the  issue  of  April  8,  on  Asbestos, 
Barytes,  Borax,  Chalk,  China  Clay, 
Emery,  Feldspar,  Fluorspar,  Fuller's 
Earth,    Graphite,    Gypsum,     Limestone, 


19  per  cent  SbjO*,  wholesale  lots,    Magncsite.    Mjca>   Monazite,   Phosphate, 


6i@7c. 

\rsenic  6.75@7c.  per  lb.  Slight  im- 
provement  in  demand. 

Bismuth— $2@$2. 10   per    lb. 

Cadmium— $1@$1.10  per  lb.,  in  1,000- 
lb.  lots.  Smaller  quantities,  $1.10@ 
$1.25  per  lb. 

Iridium— Nominal,  $160@$170  per  oz. 

Nukel — Standard  market,  ingot  and 
16;  electrolytic,  39c  Small  ton- 
nages, spot,  nominal  at  30@33c. 

Palladium — Nominal,  $55@$60  per  oz. 

Platinum— $85@$90  per  oz. 


Pumice,  Pyrites,  Silica,    Sulphur,    Talc. 

Mineral  Products 
The   prices   of  Copper   Sulphate,    So- 
dium  Nitrate,   Potassium   Sulphate  and 
Sodium   Sulphate   are   unchanged  from 
the  issue  of  April  8. 

Ferro-Alloys 
Ferromanganese  —  Domestic     prices 
have    advanced    $5    to    $67@$69,    f.o.b. 
furnace. 

The  prices   of   Ferrotitanium,   Ferro- 
cerium,  Ferrochrome,  Ferromolybdenum, 
I'errosilicon,       Ferrotungsten,       Ferro- 
Quicksilver — $51  per  75-lb.  flask.    San    vanadium    and    Ferro-uranium    are    un- 
Francisco  wires  $50.    Firm. 


Other  Metals 


Quotations 


Aluminum — 20c  per  lb.  for  99  per 
cent  grade;  19c  for  98@99  per  cent; 
18c  for  94@98  per  cent.  Outside  mar- 
ket nominal  at  17@18c.  for  98@99  per 
cent  virgin  grades. 

Antimony  —  Chinese  and  Japanese 
brands.  5c.  for  the  week.  Market  active 
and  firm. 


The  prices  of  Cobalt,  Molybdenum, 
Monel  Metal,  Osmium,  Rhodium,  Sele- 
nium, Thallium  and  Tungsten  are  un- 
changed from  the  prices  in  the  issue 
of  April   8. 

Metallic  Ores 

The  prices  of  Bauxite,  Chrome,  Man- 
ganese, Tungsten,  Molybdenum,  Tan- 
talum, Uranium,  Vanadium,  Titanium, 
and  Iron  Ore,  Zircon  and  Zirkite  are 
unchanged  from  the  prices  in  the  issue 
of  April  8. 

Zinc  and  Lead  Ore  Markets 
Joplin,  Mo.,  April  15 — Zinc  blende, 
per  ton,  high,  $31.40;  basis  60  per  cent 
zinc,  premium,  $31;  Prime  Western, 
$30@$29;  fines  and  slimes,  $28@$26; 
average  settling  price,  all  grades  of 
blende,  $27.07. 

Lead,  high,  $69.05;  basis  80  per  cent 
lead,  $G9@$70;  average  settling  price, 
all  grades  of  lead,  $66.32  per  ton. 

Shipments  for  the  week:  Blende, 
9,027;  lead,  1,758  tons.  Value,  all  ores 
the  week,  $360,970. 

Producers    of   zinc    ore    authorized    a 
10    per    cent    wage    advancement    and 
held  for  a  $30  basis  this  week,  with  the 
result  that  premium  ore  commanded  $31 
and  some  sales  of  Prime  Western 
made  on  $30  basis,  though  the  bulk 
of  these  sales  were  made  on  $29  basis. 
Purchases  this  month  have  exceeded  the 
output,     and     when    shipped    out    will 
ally   reduce  the  reserve  stock  of 
zinc   ore.     The   high   price   of  lead   ore 
is  causing  many  owners  to  turn  their 
production    to    that    mineral    as 
largely  as  possible,  with  a  tendency  to 
I    rather  than    increase   the   pro- 
duction of  blende.  Lead  prices  for  next 
week's  market  were  not  given   out  to- 
day, the  quotation  given  being  reported 
as  the  probable  market. 

Platteville,  Wis.,  April  15— Blende, 
basis  60  per  cent  zinc,  $29  to  $30.  Lead 
ore,  basis  80  per  cent  lead,  $67.50  per 
ton.  Shipments  for  the  week:  Blende, 
583;  lead  ore,  40  tons.  Shipments  for 
the  year:  Blende,  4,607;  lead  ore,  720 
tons.  Shipped  during  the  week  to  sep- 
arating plants,  424  tons  blende. 


changed  from  the  issue  of  April  8. 

Metal  Products 
The   prices    of   Copper    Sheets,    Lead 
Sheets,  Nickel  Silver,  Zinc  Sheets,  and 
Yellow   Metal   are  unchanged  from   the 
issue  of  April  8. 

Refractories 
The  prices  of  Bauxite  Brick,  Chrome 
Brick,  Chrome  Cement,  Firebrick,  Mag- 
nesite  Brick,  and   Silica   Brick   are  un- 
changed from  the  issue  of  April  8. 

The  Iron  Trade 
Pittsburgh,  April  18,  1922 

Strikes  in  the  Connellsville  and  lower 
Connellsville  region  have  increased 
somewhat  in  the  last  week,  the  coke 
output  being  reduced  by  more  than  one- 
half  and  the  output  in  coal  shipped  by 
a  still  greater  proportion.  A  few  furn- 
aces  have  had   to  be  banked. 

The  steel  interests  are  making  strong 
efforts  to  maintain  production.  Buyers 
of  steel  have  stocked  up  to  an  extent 
in  anticipation  of  the  coal  strike  and 
in  general  there  is  no  particularly 
urgent  call  for  deliveries.  With  the 
heavy  buying  of  late,  the  steel  market 
in  general  is  quieter,  with  prices  well 
maintained  and  showing  some  ad- 
vancing tendency.  The  10c.  advance 
in  nails,  to  $2.50,  has  been  made  by  all 
independents,  but  the  leading  interest 
has  not  acted.  A  little  sheet  business 
is  already  being  booked  at  the  prices 
a  recently  advanced  $2  a  ton.  Bars, 
shapes,  and  plates  remain  quotable  at 
1 .50c,  with  possibly  an  occasional  con- 
cession on  a  particularly  desirable 
order. 

Pig  Iron— Most  of  the  furnaces  have 
withdrawn  from  the  market,  on  account 
of  Connellsville  coke  supplies  being  so 
largely  shut  off.  There  is  no  precisely 
defined  market,  but  Valley  prices  are 
not  under  $21  for  bessemer.  $20  for 
basic,  and  $21  for  foundry,  making  $1.50 
advance  in  bessemer  and  $2  advance  in 
basic  and  foundry  in  the  fortnight.  A 
sale  of  1,000  tons  of  basic  is  reported 
at  $20,  Valley. 

Coke 
Connellsville— Furnace,  $3.50;  found- 
ry, $4.25@$4.75. 


April 


L922 


Engineering  and  Mining  JournaUPreai 


699 


Many  More  Copper  Companies  Resume  Operations 

Bi  Felix  Edgae  Wormseb 

ring  and  Miming  Journal  I 

OM.V  A   VV.W   COPPER  COMPANIES  in  the  United  The  sales   of  coppei    foi    the  fii  mths  of   1922 

Stains   n,,w   remain   closed.     Generally   they   are   the  I  lb.,  compared  with  aboul  270 

smaller   producers.     The   four   porphyrj    copper  com-  UOU   for   a    similar   period   in    1921.     Last  June,   July,  and 

panics     Utah,  Ray  Consolidated,  Chino,  and   Nevada  Con-  August   were  poor  months,   and    will    probabh 

solidated     comprise     the     last     great     group     L.     announce  months  this   year.     To  shOM    tha 

resumption     the  most  important  developing  opper  made    into   surplus   stocks   it   is   only   necessary 

market   since  the  merger  of  Anaconda  Copper  Mining  Co.  that  foreign  and  domestic  sales  of  copper  for  the  last 

American  Brass  Co.  They  will  not  be  able  to  produce  months  have  been  about  1,287,000,000  lb.,  whereas  -inciter 
much  marketable  copper  before  July,  and  if  the  domestic  production  plus  imports  have  been  700,000,000  lb.  All  the 
and  foreign  industrial  situation  improves  by  that  time,  their  COmpanv  reports  that  have  been  issued  lately  indicate  large 
action  will  have  justified  itself,  but  overproduction  would  be  declines  in  unsold  stocks  and  confirm  this  position, 
a  misfortune.  Much  market  and  industrial  history  has  been  Some  observers  are  0f  the  impression  that  the  general  re- 
made since  they  closed  down.  Although  the  porphyry  cop-  opening  of  the  t.opper  mines  win  affect  prices  adv, 
pers  had  unusually  heavy  stocks  of  copper  in  their  posses-  without  dellving  this  possibility,  there  is  also,  on  the  other 
s.on  at  the  beginning  of  1921,  they  have  disposed  of  a  large  han(]  d  e"  of  an  unexpected  shortage  of  domestic  copper 
amount  of  the  meta  during -the  various  buying  movements  ag  a  ^^  rf  eontinued  curtailment.  Resumption  may  act 
in  the  last  year.  Most  of  their  present  stocks  will  be  ab-  as  a  brake  tQ  a  run  market  and  should  heip  t0  prevent 
sorted  by  agreements  with  the  Copper  Export  Association,  yiolent  fluctuations  in  rice.  should  prices  remain  at  a  low 
and  are  available  only  for  export  business,  so  that,  so  far  ,     rf  thgre  wjn  be  gome  compensation  in  the  knowledge  that 

as  domestic  trade   is  concerned,  a   shortage  ot    copper   is  a.,  .    .      ,      .  r  •    .         ,        ■ ,    „.„;__. 

.,.,..  6  the    remtroduetion    of    copper    into    abandoned    consuming 

serious  possibility.  ,  ,        ....  . 

rrU  u     •  Cl.j  g-iui-vc  *  channels  will  be  much  easier. 

I  he  porphyries  profited  greatly  by  the  financing  of  sur-  TJ   .         ,.       ,,     .,     .  ,.     „       „     .  ..  ,         » 

~i,,..  .tii     ■     moi       j      ii     j.-     i  ..  j%  It  is  noticeable  that  practically  all  of  the  sales  of  copper 

plus  stocks  early  in  1921  and  collectively  accounted  for  over  .,    "  "  ,  j     j     •        tU     i     t     •  n.     i.         u     „ 

or, „  „,.     f  Iv.     Ann  nnrinnn  it,        i       -j     *  i  that  have  been  made  during  the  last  six  months  have  been 

20  per  cent  of  the  400,000,000  lb.  set  aside  for  export  pur-  „        "™  ...  „  ...  -  .        ,  ,. 

0,  r.  ■  ,,  ,      ...  i  for  future   delivery.     Selling   of   copper  for  deliver 

poses.     Strong  financially,  and  with  a  common  sales  agency,  ,  ,        .  .f       ,       ,    .  ...  , 

iv.       u         v.  vi    i       j i     j.         -j  j     i         'j_  j     •     j.il  three  to  six  months  ahead   is  at  present  nothing  unusual, 

they  have  been  able  to  adopt  an  independent  attitude  in  the  ",.     .    .      ,     .,    .  ,       .     .-.      ,     A  ,    . 

market  consistent  with  their  views  of  the  copper  situation.  ™'.s  »  ln  decided  contrast  to  the  sales  in  the  lead  market, 

While  other  companies  have  continued  operations  and  some  ™hich    a™    *ln?ost   wholly    confined    to    prompt    shipments, 

v  ,     .  .,  j     .,  ■      .       ,  -  ,  Mav  not  this  have  something  to  do  with  the  relative  sta- 

have   but  recently  resumed,   the  porphyries   have   refrained  ; ,:,.•'      "  .'     *  ,     .    „     T B     ,  .         ,     ,  .      ..       .      ,• 

t  ,   ,.  .  ..',  i  ,    .   '        ,.       ,,  ,,  bilitv  of  the  two  markets  ?     Lead  is  noted  for  its  steadiness 

from  taking  any  step  which  would  jeopardize  the  welfare  """»  "*/.'"  .  * 

t  ii.     •   j     4.  mu       i.  v.  ui     j  copper  for  its  violent  fluctuations. 

ot  the  industry.     They  have  probably  done  more  to  improve  ...  .  ,..,/.•  ,    ». 

the  position  of  copper  than  any  other  group  of  producers,  An  interesting  development  in  the  foreign  copper  market 

and  deserve  great  credit  for  the  role  they  have  taken.  °^curred  recently  that  has  been  given  scant  notice      It  was 

Now  that  the  most  trying  period  of  the  industry  is  behind  the   announcement  that  the   Japanese   government   has   in- 

4.u  4.-U  i      u  1-  j.i.  i.   v     •  j-i-  creased  the  duty  on  imported  cooper  and  brass  and  bronze. 

them,    they   courageously   believe    that    business    conditions  ".  ,       ' •*  ""       F    ,,       „,*    t  •    j„  ..„„ 

warrant,  or  will  warrant  within  the  next  three  months,  a  [fc  ls  "ow  about  2.7oc.  per  lb.    The  Japanese  copper  industry 

greater  production  of  copper,  and  they  are  the  last  important  has  been  appealing  for  protection  by  its  government  against 

group  to  resume  operations.     A  list  of  the  active  companies  cheaply   produced    American    copper   for   some   time.      How 

follow"!-  similar  is  this  argument  to  that  advanced  by  various  mter- 

.        "     ,      „  ,,.   .        ~  ests  in  Washington!     Japan  has  been  a  good  consumer  of 

Anaconda   Copper  Mining  Co.  American  copper,  and  during  the  eight  months  ending  Feb. 

Phelps  Dodge  Corporation  1922    10$5fi'00  lb.  of  was  shipped  to  her.     That 

Calumet  &  Hecla  and  subsidiaries.  ;  '.    becomm     an  increasin?iy  important  manufactur- 

Copper  Range,  Quincy    Mohawk,  Wolverine.  competitor,  and  so  should  consume  larger  amounts  of 

SiSSTnS^r^  thf  metal.     It  is  one  of  the   ironies  of  the  present  world 

Miami  Coon      C  *"  tariff  situation  that  the  c°PPer  industry'  whkh  dema",is  "° 

Calumet  &  Arizona  Mining  Co.  tar!<!  consideration  at  Washington,  sh ould  ^ be ,  the  mark  of 

K^  r„™.i;a  -Mi-n^n-  r„  tariff  discrimination  abroad.    Fortunately,  exports  of  copper 

j,!     °"    '    vT^-     V   ■        n  to  Japan  are  not  so  important  as  those  to  Germany.  France. 
United  Verde  Extension  Mining  Co.  XX      ^  t,  •,.  •         ,  ■  ■,  «.i.„  i,„u.„i„   „*  fn^oio-n 

American  Smelting  &  Refining  Co.  (Custom  smelting.)  and  Great  Britain,  which  remain  the  bulwarks   of  foreign 

Tennessee  Copper  &  Chemical  Corporation.  commerce  in  that  metal.  ^  .  . 

Ducktown  Sulphur,  Copper  &  Iron  Co.  S"le    er  Production,  exports    and  ™P»rt\ "«  ~mP"ed  ™ 

Utah  Conner  Co  the   following   table,   and    indicate   little    change   from    the 

Nevada  Consolidated  Copper  Co.  situation  of  last  year"     German*  if  sti11  the  m0iit  im'1ortant 

Chino  Copper  Co.  customer: 

Ray  Consolidated  Copper  Co.  ten  yeae  PB33-WAR  exports  and  imports  OF  copper 

The  fact  that  the  United  Verde  Copper  Co.  is  not  included  Total      united 

in  this  list  is  explained  by  the  nature  of  that  company's  ^iKT8  El!Siom'  Ge^„?nany•  F,nnne 

..  T.  ,       .      .         .         ,,,,  ,.  c  l  ear  UUU  000  UOU  uuu  sj 

organization.      Its    stock    IS    closely    held    and    IS    one    Ot    ex-  Omitted    Omitted    Omitted    Omitted       Imports  Production 

Senator   Clark's  valuable   properties.     The   stock   is   conse-  ,,04  554550     112225     103  825      99.888    181, 292,200       812.537.300 

quently  not  listed  upon  any  exchange,  whereas  all  the  com-  .905 5341900      60>46     loog      74.604    2,0.724.700       888.784.308 

panies  listed  above,  with  the  possible  exception  of  Phelps  |907 5os'930      81 '409     107'607      93^075    252.620,100       868.966,500 

Dodge,   have    numerous    shareholders    whose    interests    are  j908 661,876     ji^.O     j37.«3     i.5.«o    2J8.7U5.500     ,942.570,700 

always  a  dominant  note  in  their  operations.     Copper  com-  |910'  7081317      98'o30     l75,'86i     M6.I94    344.435,800     i,08O,i59,500 

panies  cannot  hope  to  pay  dividends  when  shut  down,  and  if  J»m "6,553     ,08.062     .90,428     {35.039    334.607.500     !:0«.232.7U0 

business  is  on  the  high  road  to  recovery,  as  the  stock  market  1913 926)441     133)680     307)150     160,000    408, 700,000     1.224,484,100 

for  one  thing  seems  to  indicate,  the  resuming  companies  are  post-WAR  exports  vnt.  IMPORTS  of  copper 

placing  themselves  in  a  position  to  take  advantage  of  any  ruoi  "AKtA»  ,„,„„=„„     ,,.-„„„„«„ 

improvement.     The  United  Verde  is  in  a  splendid  position  »>J 5,5.959     ,05,620      g6.83,     |89.i88    302,932.,ou     [.286.ouo.ooo 

to  wait  until  it  considers  the  market  price  of  copper  suf-  ,^..     626.447      62.335     233.072        8  732    247,673.uou       46yoo.ooo 

ficiently  high  to  permit  operating  at  a  satisfactory  profit.  i>b. '22..       5U.777        3799      H-.300       10.494      23,163,300        47,4,8,000 
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(a  lu  mot  &  Hecla  Mining  Co. 

eport  of  the  Calumet  &  Hecla   Mir  L921 

-  of  (1,491,259.77,  according  to  the  statement: 

be  year  (Jan    I -Mar.  31  only),  lb  15,167,136 

PRODI  CTION     '  '  ISTS 

i   72     $1,473,607.83 
136,937  08 

0  87  I  32.  mo  04 

8:>4,38:>    l0 

15.167  10     $2,897,036  05 

iqii  13.00      6,117.379.13 

I  I      $9,014,615    18 
38.361.2461b.  (ii      13   00       4.986.961    98 

-■     $4,027,653  20 
686.666.46 

On  nan)  D.-C    3 1 .  1 92 1  23.864.191  lb.  14  00     $3,340.986  74 

EARNINGS  STA  II  MENT 

38.361. 24611,  (<i    12  91c  pcrlb     $4,951,164  42 

perlb  .  $4,986,961   98 
ind   delivery 

221.934  70(u    13  58c  perlb       5.208.896.68 

$257,732  26 
market 

686.666 .  46 

$944,398  72 

$869,004   98 
403  -l 
230 .27  1.502.721    25 

17,119  97 

93,151    70 
281.669    91 

841.947  71       Jl.2l6.7l 

F.xaminv 

260.909    12 

$1,491.2  i  I   77 
assets 

500  00 

$511,426  64 

16.387    50 

I  I  3   62 

11.231    41 

— $53i 

I    -■ 

:-  15.000  00 

10.000  00 

-   '.»:   22  378.9'i7  05 

$160,162    12 

$1,084 

l     -  • 

■ 

$566,929  85 

12.901.087  65 
31.  1921  S12.334.I57  80 

Centennial  Copper  Mining  Co. 

rt  of  operations  of  the  Centennial  Copper  Mining 
121   states  that  no  copper  was  produced  during  the 
Loss  for  the  year    was  $50,944.75.     Balance  of  cur- 
Dec.  31,  1920,  was  $239,703.79     and  on   D 
192!.  10.86.     Topper  on  hand  Jan,   !,   1922,  amounted 

to  139,802  lb. 


Old  Dominion  Copper  Co. 

A  report  of  operations  of  the  Old  Dominion  Copper  Co. 
for  1921  shows  a  loss  of  $1,482,055.71,  according  to  the 
following  income  amount: 

5    ! vei        i.i.  $1,987,997  45 

Mining,  treating 

Selling,  li  -neral,  and  administrative 

Depreciation  oi  plant 
I  teplet  ii  m  i  il  mines 
[n  teres) 


$2,675,914  77 
66,165  69 
372,232  26 
142,527  54 
82,661  04 
130.551    86 


I  ossforthe  year  1921  $1,482,055  71 

Balance  sheet  as  of  Dec.  31,  1921,  follows: 

VSSETS 

Fixed 

laims  $13,035,503  39 

4.149.632  80 

InvesMiM  in  ■  in  - Ir.  ,,  .i.i,  -  5.000   00 

$17,190,136    19 

Current 

Materials  ind  d  $436,965.48 

Finished    mel  i  ipper    ai    cost, 

silver  and  gold  at  market  840,803.12 

Copper  sold,  Ci  Inc. 

(carri'il  nt  .  received  on 

BCC ■'  396.536   20 

Accounts  receivable  145.719.59 

i    ,.i,  and    .  .  urities  171.747  01 

1. 991. 771    40 

$19,181,907.59 
T.I  \H" 
Capital 

Authorized  and  issued   550.0i)n 

$8,750,000  00 

Loans  and  accounts  payable  1.382,402  04 

$3,878,498,11 
Fordepn  3,596,561  12   7  475  059  23 

$3,056,502  03 
1921  1,482.055  71 

1,574.446  32 

$19,181,907,59 

Production  amounted  to  7,389,648  lb.  of  copper,  71,155 
oz.  of  silver  and  1,186.9  oz.  of  gold.  A  total  of  14,902,677  lb. 
of  copper  was  sold  at  12.813c.  per  lb.  Operations  ceased  on 
April    12.    L921. 

United  States  Smelting,  Refining 
&  Mining  Co. 

A    report   of   operations  of   the    United   States   Smelting, 
Refining     &      Mining     Co.     for     1921     shows     a     profit     of 
15,571.98,  according  to  the  following  consolidated  profit- 
and-loss  account : 

iOLIDATED  PROF1T-AND-LOSS  ACCOUNT 
lanii        ' ring  cost 

ri.|,-.ir-  :iml 

inten  •   I dine  fot  .1.  pri  • 

$2,903.4*0.72 

»33.44i    91  1 .447.878  74 

rear  1921  ''   ' 

plus  't-  per  !»!■  ,,    ...  CQ)  AS 

sin-el  Slo./oi.jvi   ■•■* 

vis  J, 7. 163  42 

>  i   jnl  ->J5    00 

annum  [•'JJf 

i  a  ustributed  surpl  ...  $lb.534.938  42 

The  metals  and  byproducts  produced  in  1921  from  ores 

extracted  at  the  company's  mines  in  the  United  States  and 


April  22,  L922 


.  ( / 1, iii  and  Minit  ■    '■    i  ?•<• 


TIM 


Mexii  o,  and  those  fi  om  custom 


Copper,  lb 

Zinc.  Ill 

- 

Byproduct! 


1    0 

ii  6 

■  I 

lOi 

1 S8  )K 

| 

i, 647, 084 

771    100 

12   4 

The  ba  Dec.  81,  1921  follows: 

U5S1    I  - 

pro: 

235. 3«6    57 

»l  8f 

Minim  I  $500  01 

I  362.0(1"   00 


Current     assets    on    Deo.   31,    1921,   wi 
and  current  liabilities  $9,514,679.60.    The  increase  in  capital 
assets  amounted  to  $1,414,227.48. 


American  Zinc,  Lead  &  Smelting  Co. 

A  report  of  the  operations  of  the  American  Zinc,  Lead  & 
Smelting  Co.  for  1921  shows  a  loss  of  $260,100.97,  accord- 
ing to  the  following  statement : 

.    M    operations,  lunik'  the  results  of  the  sales  of  zinc  and 

I, Mil    ores,    sales   nl    spelter,    pis'    lead,    /lie     ■  ■  v  ,,  I  <  ,    !n  i  ,i  -1  i  ,nr   and 

sulphuric  acid',  receipts  from  royalties,  after  deducting  all 
of  mining,  manufacture,  marketing  ores,  spelter,  pig  lead,  sin 

oxide.  limi-siiiTii-  :unl  siili'liuni'  :icid,  other  expenses  of  operation 
and  all  administrative,  uenenihiiid  sellim:  .\i>,  us.  -  mil  taxes  $188,433    18 

Add  interest  on  bonds,  less  interest  on  bank  deposits  71,667  79 

Total  loss  ■  mil  'I? 

adjusted  surplus  at  Dec   31.1920  2.655.(121   09 


hi  and  depreciation  resen  ■  - 
Surplus  at  Dec.  »l,  l"2l 

Balance  sheet  as  of  Dec.  31,  1921,  follows: 
ISSETS 

Property  account : 

At  Dec.  31,  1920  .  $12,516,51 

Deduct  sales,  less  additions  during  year  1921     .  10.56 

Investments   ... 

Cash  in  sinking  fund  fur  retirement  of  I  mi  ids 
Current  assets 

Ore  stocks 

Spelter,  pig  lead,  zinc  oxide  and  sulphuric 
stocks 

Inventories  of  materials  and  supplies 

Cash 

Notes  receivable 

Accounts  receivable         

Advance  to  Wisconsin  Zinc  Co, 

Deferred  charges  to  operations 


$687,027  17 

604.905  66 

757.395  91 

338,059  65 

69,950  94 

445.934  61 
100.000 .0(1 


1.120    12 
1.563.48 


i.956  14 
1.457  20 
1,917.53 


84,' 


Capital  stock  issued 


LIABILITIES 


sliar.-s  Par  Value 

96.560  $25   00  $2,414,000.00 

113.120  25  00  4.828,000.00 


'  II  which  80.330  shares  are  in  the  hands  of  the  public. 
lOr-l  Mi.rtKace  5  Per  Cent,  Ten-Year  Gold  Bonds 

\t  Dec    31,  1920  $1 

Less  retired  through  sinking  fund 


■  ■  it  depletion,  depreciation,  insurance  and  sundries. 

Current  liabilities 

Surplus 


1.370.900.00 

5.884,239.18 

556,573.28 

2.015,356.64 


$17,069,069   10 
No  record  is  given  of  production  costs  or  details  of  opera- 
tion of  any  of  the  company's  units. 


Utah  Consolidated  Mining  Co. 

A  report  of  operations  of  Utah  Consolidated  .Mining  Co. 

for  1S21  shows  a  net  loss  of  S338.312,  according  to  the  fol- 
lowing income  account : 

EXPEXsi; 

I  \|ili  .riiiiz  :inil  development  $lll.0&7   40 

Mining,  including  operating  aerial  trai    way  127,496  88 

Smelting  15.030  73 

Refininc  and  sellinc  1.240.33 

Administration,  including  corporation   state  and]  39.638.85 

Legal  and  professional  eliarsns  2.338.  40 

Litigation  expense. .  .  $0,619  49 

Depreciation  12.627  07 

Interest.    ..  10.250.12 


Sales  of  met. ,ls 

Deduct  decrease  iii  metals  on  band: 
Inventory  at  beginning  "t  year 
Inventory  at  end  "i  year 


INCOME 


$351,132    32 
$292,759.76 


292,157.65 

$602   II 

12.218  21 

338.312.00 


ipplii 
Metals  o 


hand 

,1.1     l\'|sl, 


64,598    30 


I  I  Mill  [TIES 

Authorised  and  issued,  900,000    I 

Fordepro  iation. 

reserve 

Current: 

Lcoounte  and  wages  payable 

surplus: 

i  Dec.  31,  1920. 
Xet  loss  for  the  year  ending  Dec.  01.  1921,  per 
income  account  annexed 


$3,238,108  62 
$1,500,000.00 


141.826  17 
671,409  31 


.263.155  14 
338.312  00 


Production  amounted  to  299,909  lb.  of  lead,  41,073  lb.  of 
copper,  4,600  oz.  of  silver,  and  60  oz.  of  gold.  Ore  reserves 
are  837,000  tons  of  copper  ore,  averaging  1.07  per  cent  cop- 

i  '  '  .  H  ">7  oz.  of  silver,  and  0.04  oz.  of  gold. 


Shattuck  Arizona  Copper  Co. 

A  report  of  operations  of  the  Shattuck  Arizona  Copper 
Co.  for  1921  shows  a  loss  of  $33,861.96  as  the  following 
account  indicates: 

INO  'Ml.    '.<  COUNT 


Co 


$17,069,069   10        , 


.  income 

■  i  iloiation  expense 
tiveexpensi  ai 


J4I.825  85 
46,997  52 


Reserved  for  depletion 
Reserved  for  depreciatii 


$5,171   67 
28,690   29 


SURPLUS    ACCOUNT 

J 
1921 


Balance,  Dec   01.  1921 

Balance  sheet  as  of  Dec.  31,  1921,  follows: 


Less  depletion  reserve 


I  ilant  and  equipment 
preciation  reserve 


1  leferred  charges  for  develop],,,  nt 

Cash  on  hand _  $133,966.74 


Liberty  Loan  bonds 

<  Ither  securities 

Interest  accrued  mi  Lib  rty  Bonds 

Accounts  receivable 

ppei  on  hand  at  13c.  per  lb. 
rates  on  hand  at  cost 
Materials  and  supplies,  pi  i 


Property  surplus 
Accounts  payable.  .  .  . 
Selling  expense,  not  due 
Reserve  for  taxes 


826.778.  15 
8.500.00 
6,287  06 
16.150  54 

319,212.01 
3.624.38 

153,280.52 


$616  86 
15,015  56 
26,017  27 


for  accidents. 
Surplus  from  operations,  per  annex, 


41,649  69 
44.028  96 
284,693  65 


$7,709,387.9? 

Production  amounted  to  287,928  lb.  of  copper,  12,093  oz. 
of  silver,  and  28.8  oz.  of  gold.  Operations  were  stopped 
on  Aug.  1,  1921. 
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.v- 


Curb 
Boston 
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i 
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I 

• 
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• 
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53     Nov. 

3}    .... 

9J  Oct. 


'20,  Q      $0.50 


151  Sept.  '19.  Q 

60;   Mar.  '22.(2 
278     June  '20,  Q 
•54 
II     D. 

r.  '21,  Q 
181 

28 i  Sept.  '20,  Q 
28 
*4     Dec.  '18,  Q 
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44     Mar    '22,  Q 
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7;    Mar.  '20,  Q 
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3} 

I' 
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81 
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r.fd     New  York 
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78 
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0.50 
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Alaska  Gold New  York 

Alaska  .Juneau New  York 
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.  Now   York 
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West  End  Consol....  N.  Y.  Curb 

SILVER-LEAD 

Caledonia N.  Y.  Curb 
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NEW  MACHINERY 
AND  INVENTIONS 


A  New  Type  .law-Crusher  Frame 
The  use  of  Blake-type  jaw  crushers 
of  increasingly  large  sizes  lias  led  to 
the  design  of  these  machines  with  sec- 
tional frames.  The  reasons  are  that 
the  single  piece  frame  is  unwieldy  and 
ause  of  the  difficulty  of  making- 
such  a  frame  that  would  withstand  the 
i  rushing-  strains  developed  in  the 
breaking  of  large  pieces  of  hard  ruck. 
The  rigidity  of  a  sing-le-piece  casting, 
particularly  at  the  corners,  has  always 
been  a  source  of  trouble,  excessive 
strains  resulting  in  a  breaking  away 
at  one  of  these  points. 

In  an  effort  to  obviate  both  of  these 
difficulties  the  sectional  or  four-piece 
frame  was  developed.  Ordinarily,  the 
four-piece  frame  is  designed  so  that 
the  side  frames  are  grooved  and  the 
end  frames  mortised  into  them.  Bolts 
through  the  end  frames  and  secured 
outside  the  side  frames  hold  the  parts 
together.  It  is  difficult  to  say  definitely 
which  of  these  alternatives,  so  far  as 
breakage  is  concerned,  is  worse.  The 
solid  frame  is  absolutely  rigid,  and  the 
mortised  construction  provides  a  sharp 
corner  in  which  the  slightest  flexure  of 
the  end  frame  develops  a  crack  which 
soon  results  in  a  breakage  of  the  side 
frame.  To  further  promote  this  sort 
of  breakage,  the  ordinary  crushing- 
strains  are  not  distributed  along  the 
central  axial  plane  of  the  side  frames, 
hut  are  to  one,  side,  or  overbalanced. 
This  breakage  is  not  unusual. 

Recognizing  the  basic  error  of  exist- 
ing designs  of  this  kind,  the  engineers 
of  the  Kennedy- Van  Saun  Manufactur- 
ing &  Engineering  Corporation  have 
sought  the  development  of  a  new  type 
of  crusher  frames  that  would  obviate 
this  corner  weakness  and  make  a  strong 


point  out  of  what  has  always  been  a 
particularly  weak  one.  The  result  is 
the  Kennedy  hinge-joint  frame.  In  this 
machine  the  extremities  of  the  side  and 
end  frames  are  made  circular  in  sec- 
tion, the  end  frames  fitting  into  the 
side  frames,  the  whole  joined  by  a 
heavy  steel  pin.  In  this  design  the 
crushing  strains  are  balanced  through 
the  side  frames,  taking  advantage  of 
all  the  strength  of  the  metal.  Being 
made  of  box  section  steel  castings,  they 
will  resist  any  strain  placed  upon  them 
in  normal  crushing  operations.  There 
are  no  corners  or  edges,  and  any  slight 
flexure  of  the  end  frames  under  heavy 
crushing  has  no  effect  whatever  on  the 
side  frames,  as  the  pin  allows  enough 
freedom  to  relieve  any  such  movement 
without  transmitting  it  to  the  side 
frames. 

Rigidity  of  the  essential  parts  of  the 
frame,  to  maintain  shaft  alignment 
throughout,  is  insured  by  three  pre- 
cautions: First,  the  front  end  frame 
is  inclined  and  the  rear  end  frame  is 
vertical;  second,  heavy  through  bolts 
with  spacers  join  the  side  frames  be- 
tween the  swing  jaw  and  pitman;  third, 
the  rear  end  frame  is  made  with  a 
heavy  rib  projecting  inwardly  and  se- 
curely bolted  at  its  extremities  to  the 


Stat  ■    vane  of  bU 

side  frames.  There  is  no  possibility  of 
the  machine  getting  out  of  alignment. 
The  inclination  of  the  front  end  frame, 
about  the  same  as  the  swing  jaw.  also 
insures  half  of  the  weight  of  the  stone 
arried  on  the  frame,  increasing 
the  sliding  moment  with  less  power. 
This  equalizing  of  the  slope  also  has 
the  advantage  of  allowing  the  machine 
to  handle  effectively  a  larger  piece  than 
would  be  possible  in  crushers  of  the 
same  size  that  have  one  of  the  two  jaws 
vertical. 

The  remaining  parts  of  the  machine 
are  made  in  the  same  way  that  has 
been  typical  of  Kennedy  crushers  and 
all  features  that  go  to  make  a  success- 
ful Blake-type  crusher  are  incorporated. 


Jaw  crusher  irith  hinge  joint  frame 


A  Propeller  Blower  of  Wide 
Application 

The  field  of  usefulness  for  propeller 
blowers  has  been  limited.  With  the  ex- 
ception of  low-duty  ventilating  fans, 
propeller  blowers  have  been  employed 
almost  exclusively  for  under-grate 
draft  on  hand-fired  boilers  or  with  chain 
grate  and  over-feed  stokers,  on  account 
of  their  low  efficiency  at  higher  pres- 
sures. However,  with  the  inclusion  of 
certain  features  propeller  blowers  may 
be  adapted  to  many  uses,  such  as  under- 
grate  or  forced  draft  for  hand-fired 
boilers,  chain  grate,  over-feed  and  un- 
der-feed stokers;  induced  draft;  venti- 
lation for  mines;  air  heating  and  drying 
installations;  cooling  of  electric  motors 
and  generators,  and  ventilation  of  fac- 
tories, boiler  rooms,  ships,  and  tun- 
nels. 

A  new  type  of  blower,  which  has  a 
screw-blade  propeller,  has  been  devel- 
oped by  the  Coppus  Engineering  & 
Equipment  Co.,  of  Worcester,  Mass. 
This  blower,  known  as  the  "Vano,"  de- 
livers the  air  parallel  to  the  axis;  or, 
in  other  words,  the  air  leaves  in  the 
same  direction  as  it  enters.  The  blow- 
ers differ  from  other  propeller  types 
in  the  following  points:  They  operate 
against  pressures  up  to  8-in.  water, 
and  therefore  can  be  employed  where, 
until  now,  only  centrifugal  blowers 
could  be  used;  their  efficiency  runs  up 
to  80  per  cent,  and  the  power  consump- 
tion at  constant  speed  is  practically 
unaffected  by  variations  in  air  delivery 
or  pressure. 

The  principal  feature  of  the  "Vano" 
blower  is  the  stationary  guide  vane  of 
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It  is  claimed  that  these  blowers  have 
an  efficiency  as  high  as  80  per  cent  for 
both  high  and  low  pressures,  so  that 
the  power  consumption  is  much  smaller 
than  that  of  any  other  type  of  blower 
of  the  same  capacity  and  pressure. 

Vano  blowers  are  high-speed  ma- 
chines, and  as  a  result  of  the  com- 
pactness of  design,  the  blowers  can 
readily  be  installed  in  pipe  lines,  which 
is  a  distinct  advantage  in  ventilating, 
heating,  and  drying  systems.  They 
work  with  the  same  effect  and  efficiency 
when  installed  at  the  entrance  or  at 
the  end  of  the  air  duct,  operating  as 
blowers  or  exhausters,  respectively. 

To  deliver  air  through  long  pipe 
lines,  high  initial  pressure  is  necessary 
As  it  is  impossible  in  mine  practice  to 
keep  air  ducts  tight,  especially  at  the 
joints,  the  losses  on  account  of  leak- 
age, which,  of  course,  increase  with 
higher  pressures,  are  often  many  times 
the  actual  air  delivery  at  the  discharge 
of  the  pipe.  Instead  of  using  a  cen- 
trifugal blower  delivering  a  certain  ca- 
pacity at,  for  instance,  1'2-in.  pressure, 
three  Coppus  Vano  blowers  delivering 
the  same  amount  of  air  at  4-in.  pres- 
sure can  be  installed  in  series  equi- 
distant apart  in  the  pipe  lin> 
duct.  The  losses  through  leakage  are 
thus  reduced  to  a  fraction  of  the  losses 
at  high  pressun-. 

The  blowers  allow  the  reversing  of 
the  direction  of  rotation,  which 
changes  the  direction  of  the  flow  of  air 
through  the  blower.  Thus  operated 
they  deliver  from  one-third  to  one- 
half  of  their  normal  capacity. 

A  remarkable  feature  which  is 
laimed  by  the  manufacturers  is  the 
constant  power  consumption  at  a  con- 
stant speed,  practically  unaffected  by 
air  delivery  and  pressure.  The  power 
consumption  of  a  propeller  blower  in- 
creases materially  with  increase  in 
pressure,  whereas  with  centrifugal 
blowers  the  horsepower  curve  rises 
rapidly  with  decreasing  resistance.  As 
in  few  installations  the  required  pres- 
-  known  exactly  beforehand,  it 
is  necessary  with  electrically  driven 
machines  to  select  motors  with  ample 
reserve  capacity  to  prevent  overloading 
and  subsequent  burning  of  windings. 


The  Genera]  Chemical  Co.  announces 

that    the     New     York    offices     have    been 

moved  from  25  Broad  St.  to  40  Rector 
St,  New   York  City. 

On  and  after  March  30,  1922,  the  prin- 
cipal office  of  the  Uehling  Instrument 
Co.,  manufacturers  of  C02  recorders  and 
other  fuel-economy  equipment,  will  be- 
at the  company's  factory,  473  Getty 
Ave.,  Paterson,  N.  J.,  instead  of  at 
71   Broadway,  New  York  City. 

The  General  Engineering  Co.  of  Salt 
Lake  City  and  120  Broadway,  New 
York,  have  been  appointed  metallurgical 
engineers  for  the  Annapolis  Lead  Co., 
St.  Louis,  Mo.,  in  the  design  and  con- 
struction of  a  500-ton  concentrating 
plant  at  Annapolis,  Mo.  The  work  will 
be  under  the  personal  charge  of  C.  E. 
C'haffin.  eastern  manager  of  the  Gen- 
eral Engineering  Co. 

The  Lytle  Coal  Co.  recently  ordered 
two  additional  7-ft.  diameter  Hardinge 
conical  mills  to  complete  their  grinding 
plant  at  the  colliery  at  Minersville, 
Pa.  Experimentation  has  shown  that 
the  power  required  for  grinding  three 
tons  per  hour  of  anthracite  coal  to  a 
fineness  of  92  per  cent  through  200 
mesh  is  only  22.3  hp.  hours  per  ton. 
For  the  mill  and  air  separation  equip- 
ment it  required  only  a  total  of  72.5 
kw.,  or  24.2  kw.-hr.,  per  ton;  steel  con- 
sumption amounted  to  about  5c.  per 
ton,  and  replacements  are  made  without 
shutting  down  the  mill  or  one  minute 
lost  time,  merely  by  feeding  balls  into 
the  discharge  end  of  the  mill  as  the 
operation  continues. 

Increased  activity  is  indicated  in  re- 
cent sales  of  electric-furnace  equip- 
ment, according  to  the  Electric  Furnace 
Co..  Salem,  Ohio.  A  large  manufac- 
turer of  manganese  steel  castings  for 
railroad  purposes  has  just  placed  an 
order  for  a  250-kw.  car  type  Baily 
annealing  furnace  for  one  of  its  plants 
on  the  Pacific  Coast.  This  equipment 
will  have  a  capacity  to  heat  seventeen 
tons  of  manganese  steel  per  day.  An- 
other recent  order  calls  for  a  125-kw. 
melting  furnace  for  ferromanganese. 
This  furnace  is  to  be  installed  at  the 
plant  of  the  Pettibone-Mulliken  Cor- 
poration, Chicago,  and  will  be  used  for 
making  hot  additions  to  each  charge 
from  their  Herroult  electric  steel  fur- 
naces. The  Baily  unit  will  have  a 
capacity  of  1,000  lb.  of  ferromanganese 
per  hour.  The  Griffen  Wheel  Corpora- 
tion has  ordered  a  75-kw.  melting  fur- 
nace for  melting  bronze  for  railway 
bearings.  This  furnace  will  have  a 
hearth  capacity  of  1.000  lb.,  and  will 
he  installed  at  Tacoma,  Wash.  The 
Foundry  Co.,  Bedford,  Ohio,  a 
subsidiary  of  the  American  Stove  Cor- 
poration, has  contracted  for  a  50-kw., 
500-lb.  melting  furnace  for  melting  its 
copper-zinc    alloys. 


Trade  Catalogs 
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Iron  Ore^-  Clement  K.  Quinn  &  Co., 
Duluth,  Minn.,  and  Cleveland,  Ohio, 
have  jusl  issued  their  1922  "Season 
Analysis"  book,  which  contains  the 
names  and  range  of  analyses  of  the 
various  grades  of  iron  and  manganifer- 
OUS  iron  ores  mined  and  sold  by  the 
company. 

Cyanide  Kquipment — Full  descrip- 
tions of  Merco  precipitation  processes 
and  products  are  given  in  an  attractive 
in  u  catalogue  of  eighty-three  pages  re- 
cently issued  by  the  Merrill  Company, 
of  San  Francisco.  The  subjects  include 
The  Merrill  Precipitation  Process,  the 
Crowe  Vacuum-Zinc  Shavings  Process, 
the  Merrill  Sluicing  Clarifying  Filter, 
the  Merco-Nordstrom  Plug  Valve,  and 
Merrillite.  The  information  given  will 
prove  highly  interesting  to  all  gold  and 
silver  metallurgists,  for  it  is  attrac- 
tively presented  and  authoritative.  The 
Crowe  Process,  described  in  this  book, 
is  possibly  the  latest  great  advance  in 
precipitation  practice,  and  has  'been 
approved  by  metallurgists  throughout 
the  world. 

Flotation  Oils — The  Hercules  Powder 
Co.,  has  recently  issued  a  pamphlet 
giving  complete  specifications  of  the 
various  flotations  oils  now  marketed  by 
that  firm.  These  include:  Yarmor,  a 
steam-distilled  pine  oil;  Remoh,  similar 
to  but  not  so  highly  refined  as  Yarmor; 
Floto,  similar  to  Remoh  but  of  lower- 
grade;  Century,  a  specially  made  pine 
product;  Risor,  the  crudest  steam-dis- 
tilled pine  oil  manufactured;  and  Tarol. 
a  crude  reagent.  Directions  are  also 
given  for  testing  flotation  oils  and 
detecting  adulteration.  Another  bro- 
chure by  II.  J.  Stander,  "Flotation," 
gives  a  brief  survey  of  the  subject  and 
mentions  the  method  of  manufacture  of 
steam-distilled  pine  oils.  Both  book- 
lets may  be  obtained  without  cost  on 
application  to  the  Hercules  Powder  Co., 
Naval  Stores  Division,  Wilmington,  Del. 

Fireless  Steam  Locomotives — The 
tin-less  steam  locomotive  is  without 
boiler  and  firebox.  In  place  of  a  boiler, 
it  carries  a  tank  containing  water 
which  is  heated  by  steam  from  a  suit- 
able stationary  boiler.  To  insure  dry 
steam  the  storage  tank  is  only  four- 
fifths  filled  with  water.  The  locomotive 
tank  is  specially  lagged  and  jacketed 
to  prevent  loss  of  heat.  As  steam  is 
used  by  the  locomotive  the  tempera- 
ture of  the  water  and  the  pressure  of 
the  steam  in  the  tank  are  gradually 
reduced  and  part  of  the  water  turns 
into  steam  Fireless  steam  locomo- 
tives are  not  new  and  are  not  offered 
as  a  universal  substitute  for  steam 
locomotives  of  usual  construction.  The 
H.  K.  Porter  Co..  Pittsburgh,  Pa.,  has 
issued  a  thirty-two  page  catalog  which 
describes  the  types  and  uses  of  thi^ 
kind  of  locomotive.  It  is  entitled  "The 
Porter    Fireless    Steam    Locomotive." 
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The  European  Chessboard 

THE  TREATY  signed  at  Rapallo  between  Germany 
and  Russia  is  more  than  the  drawing  together  of 
the  "two  Ishmaelites  among  nations."  It  is  true 
that  European  diplomacy  makes  strange  bed-fellows. 
There  is  nothing  stranger  to  contemplate  than  the  chum- 
ming together  of  highly  capitalistic  Germany  and  anti- 
capitalistic  Russia.  But  deeper  than  theories  of  politi- 
cal economy  and  of  government  is  economic  necessity. 
The  constructive  thought  of  Germany  ever  since  her 
military  defeat  has  turned  toward  Russia  as  her  only 
hope  of  regaining  her  pre-war  power.  A  wall  shuts  her 
in  on  the  West,  South,  and  North;  but  in  exploiting  the 
vast  resources  of  Russian  territory  and  in  organizing  a 
broken  and  spent  people,  her  thinkers,  true  to  their  pre- 
war type,  foresee  a  possible  future  greater  than  that 
which  she  lost.  We  are  publishing  a  review  of  a 
German  book,  just  issued,  the  conclusion  of  which  is 
that  Germany  must  look  to  Russia's  iron  and  manganese 
reserves,  in  the  future,  for  the  support  of  her  steel 
industry. 

On  the  other  hand,  Russia  and  her  leaders  are  at  the 
end  of  their  rope.  They  must  have  increased  prestige 
and  outside  help  at  once.  They  have  appealed  to 
America,  but  find  no  recognition  here.  They  look  to 
England,  but  the  terms  are  stiff.  Better  Germany  than 
nothing;  and  besides,  they  think,  the  spectacle  of  a 
German  alliance  should  make  it  easier  for  them  to  deal 
with  the  former  Allies. 


Government  Co-operation  in  Quoting 
Metal  Prices 

THE  CURRENT  metal  price  quotations,  especially 
those  of  copper,  lead,  and  zinc,  which  for  so  many 
years  have  been  officially  established  by  Engineer- 
ing and  Mining  Journal,  will  be  further  safeguarded  by 
co-operation  with  the  Government.  An  arrangement 
has  been  effected  whereby  a  Government  official,  repre- 
senting both  the  Interior  and  Commerce  Departments, 
will  co-operate  in  this  work  with  the  market  editors  of 
the  Journal-Press.  Thus  a  co-operative  service  between 
the  Government,  the  industries,  and  the  press  is  effected, 
that  should  be  beneficial  to  all  three. 

The  Government  representative  is  Mr.  H.  S.  Mulliken, 
of  the  Bureau  of  Mines,  who  will  represent,  besides  the 
Bureau  of  Mines,  the  United  States  Geological  Survey 
and  the  Bureau  of  Foreign  and   Domestic  Commerce. 

The  Edge  Trade  Association  Legislation 

THE  DILEMMA  in  which  trade  associations  find 
themselves  as  the  result  of  the  Hardwood  decision 
continues  to  be  the  subject  of  much  discussion. 
The  most  recent  developments  include  the  Hoover  con- 
ference at  Washington  and  the  introduction,  in  Con- 
gress, of  a  tentative  bill  by  Senator  Edge  placing  such 


associations  under  the  Federal  Trade  Commission,  and 
of  a  joint  resolution,  fathered  by  Senator  Edge  and 
Representative  McArthur,  providing  for  a  Congres- 
sional investigating  committee. 

"Business  is  entitled  to  know  in  definite  terms  what 
it  may  and  may  not  do,"  declares  the  preamble  of  the 
proposed  joint  resolution.  This  declaration  will  strike 
a  sympathetic  chord  in  many  a  weary  heart.  For  fifty 
years  American  business  has  been  struggling  to  attain 
certainty  in  its  legal  status.  Ever  since  the  first  halting 
steps  in  great  combination  movements,  legal  uncertainty 
has  been  an  ever-present  condition.  Under  the  old 
common-law  doctrines,  under  the  state  anti-trust  laws, 
and  under  the  Federal  Sherman  Act,  business  has  been 
operating  under  the  handicap  of  indefinite  and  negative 
restrictions.  The  process  has  been  one  in  which  busi- 
ness, denied  definite  positive  guidance,  has  tentatively 
adopted  in  its  tendency  toward  combination  one  legal 
form  after  another — the  pool,  the  trust,  the  holding 
company,  the  merger — only  to  be  checked  and  turned 
back  by  the  Supreme  Court,  which  has  finally  evolved 
that  marvel  of  indefiniteness — the  "rule  of  reason."  The 
latest  decisions  have  made  it  clear  that  combinations  in 
restraint  of  trade  cannot  be  erected  under  the  guise  of 
open-price  associations.  One  more  experiment  tried  and 
the  check  once  more  applied ! 

Business  now  asks  for  a  statement  of  what  it  can  do. 
It  demands  an  opportunity  to  submit  plans  for  trade- 
association  activities  to  the  Federal  Trade  Commission 
for  approval  or  disapproval  before  operations  are  begun. 

The  uncertainty  which  has  been  present  has  been 
costly  in  the  past — much  more  costly  than  is  ordinarily 
realized.  If  one  were  to  attempt  to  devise  a  plan  for 
dampening  business  enterprise,  it  would  be  difficult  to 
evolve  a  more  efficient  implement  than  a  threat  of  ille- 
gality. This  type  of  uncertainty  is  a  perfect  wet 
blanket. 

We  do  not  mean  to  infer  that  business  should  be 
left  free  to  do  anything  it  chooses.  So  long  as  com- 
petition is  the  force  relied  upon  to  protect  consumei-s 
from  high  prices,  it  will  be  necessary  to  prevent  by- 
law combinations  in  restraint  of  trade.  We  merely 
point  out  that  certainty  as  to  what  is  legal  and  what  is 
illegal  would  greatly  simplify  the  problem  of  the  busi- 
ness man.  How  can  one  proceed  confidently  so  long  as 
the  rules  of  the  game  are  undetermined  and  constantly 
shifting? 

In  this  particular  case,  moreover,  uncertainty  is  likely 
to  be  exceptionally  costly.  Unless  positive  guidance  is- 
given,  the  trade-association  movement  will  receive  a 
blow  which  will  prevent  in  large  measure  the  perform- 
ance of  many  functions  which  are  highly  useful  in 
the  economic  process  and  quite  free  from  objection  on 
the  ground  of  restraint  of  trade.  For  the  fact-finding 
function  of  the  trade  association  is  really  a  risk-elimina- 
tion function.  If  a  business  man  can  make  his  plans 
and  decisions  on  the  basis  of  fact  and  knowledge  rather 
than  guess  and  speculation,  he  can  price  more  closely, 
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eliminating  the  reserves  and  insurance  premiums  which 
inevitably  accompany  the  conduct  of  business  when  sur- 
rounded by  uncertainties.  Trade  associations  now  sup- 
ply many  valuable  data;  they  can  be  so  developed  as  to 
supply  many  mine.  Such  data  are  essential  to  wise 
business    decisions   and    will    result    in    fewer    losses    to 

ss  men  and  lower  prices  to  consumers. 
The  Edge  lull  may  not  be  perfect.   Senator  Edge  does 
not  pretend  that   it   is.     But  certainly  his  proposals  are 

:r:  the  right  direction.  It  is  possible  to  define 
fairly    precisely    the    things    which    trade    associations 

and  may  not  do,"  and  Congress  owes  it  to  the 
business  community  and  to  the  country  to  make  this 
clear. 


crease  has  been  reflected  in  the  passing  of  dividends 
and  the  decline  of  the  price  of  shares  on  the  exchange. 
We  arc  informed,  and  we  have  every  reason  to  believe, 
that  the  reserve  of  proved  ore  is  exceptional  and  that 
the  outlook  for  the  future  is  excellent.  A  lesson  has 
been  learned;  it  was  expensive,  but  lessons  that  are 
not  expensive  frequently  are  easily  forgotten. 


A  Lesson  in  Management 

THK  RECENT  DECISION  of  the  directors  of  the 
Tintic  Standard  Mining  Co.  to  pass  another  quar- 
terly dividend  has  aroused  much  speculation  as  to 
the  condition  of  the  company's  affairs.  Although  no 
explanation  accompanied  the  public  announcement,  we 
happen  to  know  some  of  the  facts.  The  mine,  in  the 
North  Tintic  district  in  Utah,  contains  large  deposits  of 
rich  lead-silver-copper  ore  in  limestone  beds.  It  is  a 
"•young"  mine,  the  first  ore  having  been  shipped  only 
about  five  years  ago.  Since  then  dividends  amounting 
-  ,715,000  have  been  distributed  and  an  expensive 
milling  plant  and  a  standard-gage  railroad  from  the 
mine  to  the  mill,  a  distance  of  about  ten  miles,  have 
been  built  at  a  cost  said  to  have  been  nearly  a  million. 
All  of  this  came  from  proceeds  of  the  sale  of  ore. 

A  mine,  however,  can  be  overworked;  it  can  be 
sed;  and  this  is  what  was  done  to  the  Tintic  Stand- 
ard mine.  The  only  concern  of  the  management  seemed 
to  be  the  maintenance  of  current  production.  When 
the  mill  was  completed,  early  in  1921.  about  four  hun- 
dred tons  of  medium-grade  ore  was  shipped  daily  in 
addition  to  the  smelting  ore.  This  necessitated  the  ex- 
tension of  the  stopes  from  which  the  high-grade  ore  had 
already  been  taken,  and  the  open  areas  became  larger 
than  ever. 

The  ground  was  "good"  from  the  miners'  standpoint, 
and  huge  square  were  left  unfilled.     Finally, 

warning  came  in  the  form  of  several  costly  caves; 
others  were  imminent,  and  one  of  the  shafts  was  threat- 
ened. It  became  apparent  that  a  serious  mistake  had 
been  made  in  allowing  the  stopes  to  remain  virtually 
unfilled.  The  management  realized,  what  it  should  have 
known  all  along,  that  the  function  of  timbers  in  a  mine 
is  to  serve  as  a  scaffold  from  which  miners  may  work; 
[Ford  temporary  protection,  and  to  maintain  neces- 
sary passageways;  they  should  not  be  expected  per- 
manently to  support  mine  workings,  particularly  where 
the  orebodies  are  large,  as  they  are  in  the  Tintic 
Standard. 

For  -ome  months  now  many  hundreds  of  tons  of  waste 
have  been  poured  daily  into  the  old  stopes,  and,  we 
understand,  danger  of  disaster  is  past.  A  new  policy 
ha-  been  formulated;  the  greatest  ultimate  profit  will 
be  obtained  from  the  property  by  doing  systematic, 
if  somewhat  slower,  mining.  The  mine  will  be  put  in 
physical  condition  and  will  be  kept  that  way.  A 
disproportionately  large  expenditure  will  be  necessary 
for  some  time,  but  in  reality  a  considerable  part  of  the 
current  mining  cost  is  a  deferred  charge  on  ore  that 
was  shipped  many  months  ago. 

Naturally,  earnings  have  been  decreased,  and  the  de- 


Inereasing  the  Use  of  Copper 

PROBABLY  the  most  constructive  work  which  has 
been  done  looking  toward  an  improvement  in  the 
demand  for  copper  has  been  that  of  the  Anaconda 
Copper  Mining  Co.  in  putting  copper  roofing  shingles 
on  the  market.  For  some  months  past  a  large  amount 
of  research  work  has  been  done,  two  of  the  chief  prob- 
lems being,  first,  to  perfect  a  suitable  joint  which  would 
be  leak  and  wind  proof,  allow  expansion,  and  be  easy  to 
put  together ;  and,  second,  to  produce  a  finish  which  would 
be  artistic.  Both  of  these  requirements  seem  to  have 
been  met  in  the  Anaconda  product.  The  crimped  edge  by 
means  of  which  the  shingles  are  fitted  together  is  both 
cheap  to  manufacture  and  satisfactory  to  use  and  the 
oxidized  greens,  reds,  and  browns  obtained  by  subject- 
ing the  shingles  for  varying  length  of  time  to  nitric 
acid  are  not  only  beautiful  but  considerably  more  per- 
manent than  paint.  Of  course,  copper  naturally  oxidizes 
to  an  attractive  color,  but  by  this  process  the  effect  is 
obtained  even  before  the  roof  is  laid. 

During  the  last  month  the  Anaconda  company  has 
carried  several  large  advertisements  in  the  Times  and 
other  New  York  newspapers,  calling  the  attention  of 
the  general  public  to  the  economy  and  beauty  of  the 
company's  product.  The  response  has  been  large.  Com- 
ing just  at  the  time  when  builders  are  beginning  to  make 
up  for  lost  time,  thousands  of  people  are  interested.  A 
large  show  room  is  being  fitted  up  at  25  Broadway,  and 
a  house  at  South  Orange,  the  first  to  be  roofed  with  the 
new  material,  has  attracted  great  attention.  Later,  it 
is  planned  to  extend  the  publicity  campaign  to  other 
sections  of  the  country.  The  singles  are  ready  for  de- 
livery from  the  Perth  Amboy  works  and  will  be  sold 
direct  to  the  user  in  large  or  small  quantities. 

It  is  of  interest  to  note  that  whereas  the  copper  roof- 
ing sells  for  from  $22  to  $25  per  hundred  square  feet, 
zinc  shingles  made  in  the  same  way  can  be  had  for  half 
that  price.  Properly  laid,  either  one  should  last  a  life- 
time or  more,  and  the  only  reason  for  the  use  of  copper 
would  seem  to  be  its  greater  beauty.  The  zinc  shingles, 
though  obtainable  in  an  oxidized  finish,  nevertheless 
cannot  be  toned  to  a  desired  color,  but  remain  a  silvery 
white  or  light  slate  color. 

The  New  Jersey  Wire  Cloth  Co.,  which  markets  the 
Roebling  product,  is  also  conducting  a  national  adver- 
tising campaign  in  the  Literary  Digest  and  other  pub- 
lications, for  copper  screen  cloth.  Much  of  the  copper 
screening  formerly  sold  has  been  in  reality  bronze, 
whereas  the  new  product  is  99.8  per  cent  copper, 
specially  processed  to  give  additional  strength.  Not  only 
has  the  aim  been  to  make  a  superior  product,  but  to 
avoid  charging  extortionate  prices.  Inquiry  at  the  local 
warehouse  developed  the  fact  that  ordinary  insect 
screening  made  of  No.  14  copper  screen  cloth  could  be 
obtained  even  in  small  quantities  for  8:ic.  a  square  foot. 

The  Rome  Brass  &  Copper  Co.  is  continuing  its  cam- 
paign for  the  wider  use  of  copper  kitchen  utensils.  One 
of  the  company's  practical  ideas  has  been  to  give  every 
buyer  of  a  Monarch  range  a  set  of  copper  pots  and  pans. 
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These  companies  are  all  doing  their  share  to  put  the 
copper  publicity  movement  on  a  practical  basis.  The 
work  of  the  Copper  &  Brass  Research  Association  is  no 

less  real,  but  is  less  apparent.  The  name  of  this  urban- 
ization is  unfortunate.  To  engineers  it  is  misleading, 
for  no  research  work,  in  the  technical  meaning  of  the 
word,  is  done.  It  is  purely  a  publicity  organization,  and 
its  work  so  far  has  been,  generally  speaking,  to  find  out, 
by  conversations,  reading,  and  correspondence,  what 
copper  is  good  for  ami  what  it  is  not  good  for.  and  to 
put  the  truth  before  as  many  people  as  possible.  Being 
financed  by  a  large  number  of  producers  and  fabricators, 
care  must  be  taken  to  play  no  favorites  and  not  to  push 
any  one  company's  product  unduly.  Little  can  be  done 
in  the  matter  of  price  control  without  running  the  risk 
of  Government  interference.  The  work  of  the  associa- 
tion is  therefore  a  kind  of  moral  suasion. 

That  the  use  of  copper  can  be  stimulated  there  is  little 
doubt.  We  do  not  expect  a  sudden  and  largely  increased 
demand,  although  the  possibilities  of  the  radio  telephone 
must  be  considered.  Nothing  that  any  producer  or 
manufacturer  or  group  of  either  can  do  is  likely  to  result 
in  every  copper  mine  working  to  capacity  in  the  next 
two  or  three  years.  However,  a  very  real  increase  in  the 
demand  can  be  obtained  by  intelligent  effort  such  as  the 
companies  already  mentioned  are  making.  The  building 
industry  offers  possibly  the  greatest  prospect  of  an 
immediate  outlet.  Roofing,  screens,  piping,  and  the 
other  things  that  go  into  a  house  can  be  made  to  absorb 
a  lot  of  copper.  It  only  remains  to  advertise  the  econ- 
omy of  copper  and  brass  for  these  uses  and  to  pay 
particular  attention  to  marketing  problems.  Copper 
products  must  be  easy  to  obtain  and  must  be  sold  at  a 
reasonable  price  compared  to  other  metals.  Because 
copper  screws  will  last  four  times  as  long  as  iron  screws 
is  no  reason  to  sell  them  for  three  times  the  price,  and 
then  to  preach  the  economy  of  their  use.  They  actually 
cost  less  to  manufacture  than  do  iron  screws,  and  they 
should  be  sold  certainly  at  no  advance. 

Care  must  be  taken,  also,  not  to  try  to  invade  fields  in 
which  other  metals  are  rightly  established  as  being 
superior.  Zinc,  aluminum,  nickel,  and  other  metals  have 
established  reputations  for  certain  purposes  in  which 
they  are  probably  economically  preferable  to  copper.  It 
is  as  a  substitute  for  iron  that  copper  has  the  greatest 
possibilities,  and  we  say  this  with  no  apology  to  our 
friends  in  the  iron  industry.  This  country  produces 
about  ten  times  as  much  iron  as  copper,  and  the  demand 
for  copper  could  be  doubled  at  the  expense  of  the  com- 
moner metal  without  inflicting  any  appreciable  hardship 
on  the  iron  industry. 


Drift  to  State  Socialism 

FREEDOM  OF  INITIATIVE  and  legislative  ma- 
chinery for  the  speedy  enactment  of  wise,  unwise, 
and  even  pernicious  laws  work  out  in  a  curious 
way.  The  North  Dakota  debacle  is  a  case  in  point. 
The  proposed  Five  Hundred  Million  Dollar  Power  Bill 
which  is  now  under  discussion  in  California  and  which 
no  doubt  will  be  submitted  to  the  vote  of  the  people  of 
that  state  is  another  example  of  socialistic  trend.  The 
proposed  bill  has  for  its  object  the  conservation,  devel- 
opment, and  control  of  the  water  powers  of  the  state  for 
the  use  and  benefit  of  the  people.  A  board  of  five  men 
to  be  appointed  by  the  Governor  is  to  administer  its 
provisions.  Almost  unrestricted  power  is  to  be  given 
this  board.     To  all  intents  and  purposes  it  can  embark 


on  any  business.     Bonds  to  the  amount  of  $500,000. < 

are  to  be  issued  to  carry  out  the  provision  of  the  bill.   The 

bonds  are  to  be  in  fad  a  first  mortgage  upon  the  state. 

There  are  two  fundamental  objections  to  tins  unwise 

proposal.     California   has   already   a   |  i  m   of 

hydro-electric  plants  which  cover  the  state  with  a  net- 
work of  transmission  lines,  adequately  and  equitably 
serving  a  vast  number  of  consumers.  These  plant 
privately  owned  and  represent  an  investment  of  $500,- 
000,000  and  have  a  total  capacity  of  1,200,000  hp.  There 
is  a  surplus  of  power  ready  for  the  market.  The  entire 
system  is  closely  regulated  by  the  State  Railroad  Com- 
mission. Power  and  lighting  rates  are  on  as  reasonable 
a  basis  as  in  any  other  state.    The  service  is  dependable. 

The  entrance  of  the  state  as  a  competitor  in  the  exist- 
ing market  will  result  in  a  degradation  of  the  private 
capital  already  invested  and  will  destroy  the  confidence 
of  investors  in  business  enterprises  in  the  state.  The 
existing  wealth  of  California  has  been  largely  the  result 
of  private  capital  put  into  mines,  farms,  orchards,  and 
business  generally.  To  change  this  principle  fundamen- 
tally is  to  invite  disaster.  To  relegate  immense  power 
to  an  oligarchy  of  five  men  is  to  strike  at  the  roots  of 
democracy. 

The  second  fundamental  objection  is  an  inevitable  and 
almost  unrestricted  increase  in  taxation.  The  $500,000,- 
000  and  interest  will  have  to  be  paid  by  the  people  of 
the  state  either  directly  as  taxes  or  indirectly  in  rates 
for  service.  The  isolation  of  $500,000,000  of  wealth  from 
taxes  merely  increases  the  tax  upon  all  other  wealth. 
The  advocates  of  this  bill  make  the  insidious  argument 
that  the  profits  of  the  state-owned  enterprises  will  pay 
the  bills,  but  carefully  conceal  the  fact  that  the  people 
pay  these  profits,  for  there  is  no  one  else  to  pay.  During 
the  last  ten  years,  the  expenditures  of  the  state  govern- 
ment have  increased  243  per  cent  as  compared  with  an 
increase  of  40  per  cent  in  population  and  an  increase  of 
60  per  cent  in  wealth. 

In  view  of  the  well-established  and  wisely  controlled 
public-service  corporations  made  possible  by  private 
investment,  this  move  to  embark  upon  state-owned  and 
state-controlled  power  plants  seems  to  us  to  be  unwise 
and  to  strongly  invite  financial  disaster,  not  only  to  many 
innocent  investors  but  to  the  state  as  a  whole. 


Boston  &  Montana  Again 

BOSTON  &  MONTANA  has  been  thrown  into 
public  notice  more  than  ever  by  the  publication  of 
the  results  of  the  Herzig  report  and  the  with- 
drawal of  Harris  &  Co.  from  acting  as  brokers  for  the 
sale  of  its  stock.  We  hear  that  legal  proceedings  have 
been  instituted  against  Mr.  Herzig  and  others,  the 
implication  being  that  his  report  was  made  to  depress 
the  stock  in  the  market. 

We  are  no  more  favorably  impressed  with  these 
methods  of  the  Boston  &  Montana  Co.  than  we  have 
been  with  its  promotion  methods  in  the  past.  If  the 
company  wishes  to  refute  the  Herzig  report,  it  should  do 
it  with  engineers,  not  lawyers.  It  is  customary  to  have 
p  mining  engineer  determine  a  mine's  resources  and 
future  possibilities.  So  far  as  we  know.  Boston  & 
Montana  has  not  published  a  complete  and  calculated 
statement  of  ore  reserves.  To  establish  confidence,  it 
should  have  such  an  estimate  made  at  once  by  an 
engineer  of  unquestioned  standing.  Otherwise,  its  posi- 
tion must  remain  unfavorable  in  the  eyes  of  the  invest- 
ing public. 
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The  Functions  of  Institutes — III 

By  T.  A.  Richard 


M 


"V  LAST  article  on  this  subject  ended  with  a  ref- 
to  a  Mining  Congress.  This  prompts  fur- 
ther mention  of  the  American  Mining  Congress, 
which,  after  many  vicissitudes,  has  achieved  success  as 
manent  lobby  established  at  Washington  for  the 
purpose  of  protecting  the  mining  industry  from  adverse 
legislation.  It  is  also  a  parliament  of  mining  men,  for 
it*  annual  conventions  are  well  attended  and  serve  to 
render  articulate  the  ideas  of  those  engaged  in  mining, 
more  particularly  those  of  the  big  operators  and  the  rep- 
resentatives of  the  principal  mining  companies,  that  is, 
of  those  on  whose  financial  support  the  Congress  de- 
pends for  its  existence.  The  chief  factor  in  its  success 
has  been  its  permanent  secretary,  Mr.  James  F.  Call- 
breath,  a  man  of  good  sense  and  untiring  energy.  The 
Mining  Congress  performs  its  two  functions,  as  a  lobby 
and  a  general  convention,  so  well  that  it  is  a  pity  it 
should  have  started  to  indulge  in  a  cheap  kind  of 
journalism,  the  chief  features  of  which  are  puffs  and 
piffle.  Moreover,  it  is  endeavoring  to  meet  the  cost 
of  its  incursion  into  the  publishing  business  by  solicit- 
ing advertising,  and  to  do  that  it  is  compelled  to  rely 
upon  a  false  inference,  namely,  the  statements  that  its 
members  are  'subscribers'  to  its  monthly  'Journal'. 
The  same  thing  is  done  by  the  American  Institute, 
which  likewise  issues  a  second-rate  monthly  magazine 
that  is  supported  partly  by  the  dues  of  the  members 
and  partly  by  advertisements.  The  latter  are  obtained 
by  two  devious  methods,  first,  the  statement  that  the 
members  are  'subscribers',  and,  second,  the  employ- 
ment of  advertising  agents  who  are  quick  to  make 
the  most  of  the  coincidence  that  many  of  the  leading 
managers  of  mines  and  smelters  are  directors  of  the 
Institute,  and  therefore  persons  whom  the  manufac- 
turer would  like  to  please.  If  the  Institute  and  the 
Congress  were  to  place  a  subscription  price  on  their 
publications,  as  the  Canadian  Institute  has  done  until 
recently,  they  would  not  impose  upon  the  members  that 
do  not  desire  these  publications,  but  even  then  they 
would  be  engaging  in  a  business  entirely  foreign  to  their 
rcuson  d'etre.  It  is  no  part  of  the  province  of  such 
organizations  to  engage  in  buying  and  selling— in 
purely  commercial  enterprise.  It  would  be  quite  as 
proper  for  them  to  run  assay-offices,  reduction  works,  or 
livery-stables.  Their  journalism  is  of  the  'kept'  kind, 
because  it  is  controlled  by  persons  engaged  in  the  affairs 
on  which  they  comment.  Of  such  journalism  there  is 
too  much  already;  and  not  only  because  it  is  superfluous, 
but  because  it  is  spurious.  The  Institute  magazine  and 
the  Congress  journal  are  not  independent  publications, 
by  any  means;  both  are  dominated  by  small  coteries 
that  control  our  large  mining  enterprises.  The  Can- 
adian Institute  is  drifting  that  way,  for  as  soon  as  it 
becomes  a  congress  of  mining  men  it  will  have  to 
depend  upon  the  financial  support  of  a  small  group  of 
rich  men  or  of  men  representing  rich  companies.  Indeed, 
it  is  inevitable  for  the  control  of  large  organizations  to 
become  centralized  in  the  hands  of  a  few,  simply  be- 
cause centralization  is  the  easiest  way  to  obtain  a  con- 
centrated management.  This  management,  particularly 
the  paid  officials,  like  many  other  people,  desires  to 
have  a  house  organ;  that  is,  a  periodical  publication  in 


which  it  can  ventilate  its  opinions.  The  publication  is 
also  a  convenience  to  sundry  members,  chiefly  resident 
near  headquarters,  who  have  propaganda  of  their  own. 
And  yet  the  claim  is  made  that  the  Institute  'Magazine' 
is  an  'independent'  organ  of  opinion,  and  representa- 
tive of  the  membership.  On  the  contrary,  it  is  a 
publication  subsidized  by  the  directors  and  wished  upon 
the  membership.  That  it  is  a  menace  to  independent  tech- 
nical journalism  is  manifest ;  indeed,  the  Institute  has 
issued  circulars  recently  in  which  the  passing  of  the 
'Mining  and  Scientific  Press'  is  used  as  an  argument  in 
soliciting  'professional  cards'  from  consultants.  On  this 
I  shall  remark  that  the  technical  press  was  largely  influ- 
ential in  starting,  developing,  and  supporting  the  Insti- 
tute; that  the  commercial  contest  between  them  now 
being  waged  is  highly  detrimental  to  the  profession;  nay 
more,  as  I  am  no  longer  a  publisher,  I  do  not  hesitate 
to  say  that  if  the  mining  profession  is  to  choose  between 
an  independent  technical  journalism  and  the  misuse  of 
the  powers  of  the  Institute,  it  will  know  what  to  do. 
The  mining  industry  and  the  mining  profession  will 
lose  more — it  will  lose  more,  I  repeat — by  killing  inde- 
pendent journalism  than  by  losing  the  Institute  itself. 

On  the  other  hand,  the  Mining  and  Metallurgical  So- 
ciety has  escaped  most  of  these  pitfalb  by  remaining  a 
professional  organization,  by  curtailing  its  publishing 
activities,  and  by  restricting  itself  to  the  performance 
of  its  proper  functions.  So  has  the  Institution  in  London. 
Indeed  the  only  reason  why  the  Society  has  not  replaced 
the  American  Institute  is  its  exclusiveness,  which  has 
caused  it  to  fail  as  a  representative  of  the  mining- 
engineering  profession  in  the  United  States.  That 
defect  can  be  remedied  at  any  time,  whereas  the  nonde- 
script inclusiveness  of  the  Institute  cannot  be  corrected 
except  by  the  slow  substitution,  by  death  and  resigna- 
tion, of  the  fit  for  the  unfit.  In  short,  the  Institute 
occupies  a  position  between  a  technical  society  and  a 
congress;  it  will  have  to  elect  which  it  is  to  be.  The 
time  has  come  to  consider  these  questions  seriously;  the 
mining  profession  will  make  an  irremediable  blunder  if 
it  ignores  them.  I  write  on  my  own  initiative,  without 
prompting  from  anybody,  but  as  one  familiar  with  the 
organization  and  management  of  the  technical  societies 
in  the  English-speaking  countries.  The  mining  pro- 
fession needs  to  have  an  organization  of  its  own,  for  the 
preservation  and  development  of  its  code  of  conduct, 
its  solidarity,  and  its  ideals.  The  War  and  the  no  less 
serious  period  since  the  War  have  shown  how  the  mining 
engineer  can  serve  the  public  and  the  Nation.  The 
great  industrial  conflicts  of  our  time — more  particularly 
the  quarrel  between  Capital  and  Labor — -will  not  be 
solved  for  the  good  of  our  country  unless  the  engineers, 
who  are  the  managers  and  consultants  for  the  companies 
that  control  industrial  enterprise,  are  independent,  in- 
tellectually honest,  and  humane.  To  be  that  they  need 
the  stimulus  of  coming  together,  of  comparing  notes, 
and  of  exchanging  experience.  The  remedy  for  the 
present  unsatisfactory  condition  of  the  Canadian  and 
American  Institutes,  particularly  the  latter,  because  it 
is  the  one  in  which  the  majority  of  my  readers  are 
interested,  is  a  frank  discussion.  With  the  Editor's 
permission,  I  invite  such  discussion  for  publication  in 
the  'Journal-Press'. 
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Deflating  Mining  Engineers 

Caustic  Observations  Respecting  the 

Obliquity  of  the  Black  Sheep 

of  the  Profession 
The  Editor: 

Sir — Rising  to  a  question  of  personal  privilege  in  the 
Engineering  and  Mining  Journal-Press  of  April  8,  "The 
Guilty  One"  confesses  to  having  been  particeps 
criminis  to  an  arrangement  whereby  the  management  of 
two  mines  was  taken  over  for  the  salary  of  $200  per 
month  and  "find  yourself" — including  a  business  office. 

Careful  business  men — not  inexperienced  in  mining, 
he  explained — took  advantage  of  the  fact  that  "there  are 
so  many  mining  engineers  unemployed."  Being  predis- 
posed toward  "economy" — and  deflation  being  the  order 
of  the  day — the  Boston  directors  must  have  observed 
that  the  nut  crop  is  the  largest  of  recent  years — and 
nuts  are  both  meat  and  dessert  for  those  seeking  vita- 
mines,  or  their  equivalent.  Hence  an  inexplicable  optim- 
ism on  the  part  of  "The  Guilty  One,"  who,  while  depre- 
cating the  inclusion  of  mining  engineers  in  the  liqui- 
dating movement,  inconsistently  expects  the  tape  to 
immediately  reflect  an  advance  in  the  price  of  engineers 
as  a  commodity,  from  $200  to  $201*.  Manifestly,  he 
should  have  debited  the  $200  with  the  office  rent. 
Instead  of  a  bull  market,  it  is  "a  bear" — there  is  more 
"distress"  commodity  overhanging,  and  quotations  may 
not  have  found  their  level. 

This  does  not  commend  "experienced  business  and 
mining  men"  of  Boston,  who  might  have  exacted  a  sub- 
scription to  the  working  capital  before  taking  on  a  line 
of  technical  stuff.  New  England  undoubtedly  has 
Down-East  ca'canniness.  The  trouble  is,  even  Agassiz 
left  a  collection  of  lithographs  among  his  papers — and 
when  Boston  is  depressing  quotations  for  mining  en- 
gineers it  may  be  setting  other  really  wasteful  prece- 
dents, notwithstanding  "The  Guilty  One"  no  doubt  has 
professional  pride,  ability,  and  an  educational  pedigree. 

Not  long  ago,  other  New  Englanders  ventured  afield — 
not  to  Utah  and  Nevada.  Under  the  leadership  of  a 
historic  professional  business  man,  who  years  ago  intro- 
duced the  "Boston  Blacksmith"  to  the  footlights,  they 
retained  or  were  retained  by  an  "engineer,"  who  repre- 
sented a  property  that  was  said  to  be  triple-plated. 
What  was  not  precious  metal  was  not  worth  mentioning. 
The  "engineer"  became  general  manager;  the  New 
England  pugilistic  impresario — unrecognized  by  mod- 
erns of  the  profession  —  went  on  circuit.  Somehow 
the  dollars  did  not  roll  with  the  requisite  rhythm.  The 
managing  ^rector  in  New  England  sent  a  series  of 
S.O.S.'s  for  jazzy  news  from  the  mine,  and  "samples — 
no  matter  where  they  come  from."  It  was  a  mere  detail 
whether  or  not  the  samples  were  taken  from  the  triple- 
plated  treasure  vault.  A  bear  market  in  experts  and 
shares  necessitated  the  fanciest  exhibit  obtainable— 
from  private  specimen  cases,  or  elsewhere,  so  long  as  it 
was  high  grade. 

Wires  were  kept  warm.     Rush  messages  and  their 


pernicious  portent,  as  one  newspaper  asserts,  brought 
resentment  from  the  engineer  on  the  spot.  He  wearied 
of  effort  without  reward;  and  then  he  published  the 
telegrams,  for  which  he  was  hailed  as  an  exemplar.  The 
New  England  managing  director  was  exposed.  His 
duplicity  deserved  it.  But  not  a  word  has  appeared 
about  the  record  of  the  self-adulatory  "engineer,"  who 
has  been  in  durance  on  sundry  occasions,  and  who  was 
in  compulsory  retirement  for  a  period  in  a  western 
Canadian  institution.  He  was  the  sort  of  "engineer" 
upon  whom  prosecuting  authorities  of  late  have  had 
their  stop-watches.  His  class  has  been  depressing  the 
quotations  for  real  mining  engineers  who  are  expected 
to  economically  operate  properties  for  the  wages  of  a 
drill-runner. 

Possibly  reputable  engineers  have  seen  the  worst. 
They  may  be  a  "lock-up,"  as  inactive  stocks  are  classi- 
fied; but  the  parsimony  of  principals  and  cupidity  of 
those  who  trade  on  credulity,  knowing  "there  is  a  new 
one  born  every  second,"  has  had  enough  attendant  losses 
of  late  to  bring  about  changes  of  policy.  Once  a  "boob" 
always  a  "boob,"  need  not  be  so  universally.  Otherwise, 
watching  the  tape  for  quotations  on  M.E.'s  will  be  con- 
fined to  ticker  service  in  lunatic  asylums. 

With  mining  industrialism  expanding — and  the  tape 
running  behind — Canada  is  in  open  competition  with  the 
principals  in  the  Boston  episode.  It  would  standardize 
the  profession  of  engineering.  There  is  a  rising  market 
for  the  competent,  but  that  has  not  perceptibly  affected 
the  supply  of  the  too-willing  witness  variety.  On  the 
contrary,  Canada  can  export  certain  kinds  of  specialists. 
This  is  admonitory,  as  applied  to  possible  importations, 
there  being  no  domestic  shortage. 

Obliquity  is  not  a  matter  of  locality.  Humans  are 
apt  to  err,  regardless  of  longitude,  latitude,  or  altitude. 
Canada  simply  seeks  a  closed  season  for  the  pseudo — 
at  least  until  the  government  at  Ottawa  refrains  from 
offering  employment  to  M.E.'s  and  Ph.D.'s — at  salaries 
infinitely  less  than  that  referred  to  by  "The  Guilty  One." 
By  imposing  an  embargo  upon  fatuously  frugal  directors 
and  indifferent  speculators,  it  is  sought  to  create  an 
atmosphere  in  which  the  true  scientist  may  exist,  instead 
of  being  necessitously  suppliant. 

"I'll  give  you  a  report  for  $200,  and  put  silver  in  the 
claim  for  $250,"  volunteered  an  incorrigible  "engineer," 
when  Cobalt  was  in  its  prime  and  brokers  were  playing 
to  standing-room  audiences. 

He  got  the  $250  and  did  not  have  to  examine  the 
property.  Preferring  "consulting  work"  to  more  strenu- 
ous employment,  he  was  in  greater  demand  among 
"business  and  mining  men"  of  the  Boston  type  than  the 
soundly  circumspect.  Cobalt  experience  was  costly. 
One  "engineer"  was  feeding  $3  rock  to  his  mill  at  Por- 
cupine while  his  shares  were  being  pushed  at  a  premium. 
The  most  complicated  section  at  Porcupine  was  placed 
in  charge  of  a  "mucker."  Who  did  it?  A  conscientious 
Cobalt  superintendent,  who  has  since  developed  en- 
gineering capacity  and  persuaded  his  principal  not  to 
sell    his    valuable    ground    for    $200,000.      He    started 
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the  chief  owner  on  the  highway  to  becoming  a  million- 
aire. For  his  foresight,  he  was  rewarded  at  Christmas 
with  an  honorarium  of  ?•">. 

"Oh."  said  the  superintendent  with  unbecoming 
modesty,  "I  never  expected  anything  of  that  sort. 
I'm  perfectly  satisfied  with  my  salary."  And  his  salary 
never  was  more  than  $1,800  a  year! 

Neither  ethics  nor  blue-sky  codes  can  govern  where 
the  human  factor  is  lacking.  Inevitably  the  functions  of 
mining  scientists  are  variable — largely  made  to  order 
or  of  necessity.  Fortunately,  not  every  principal  or 
combination  has  the  viewpoint  of  the  Boston  syndicate. 
Discriminating  capital  regards  mining  enterprise  as 
legitimately  speculative,  but  declines  to  invite  unneces- 
riaks.  In  this  connection,  ex-Governor  Mackintosh, 
:  the  Canadian  Northwest  mining  movement, 
points  a  moral.  He  had  an  old  crony — a  prospector — 
always  optimistic,  but  never  a  non-resident  of  Poverty 
Gukh.  The  sourdough  went  to  the  Governor  with  a 
wonderful  find — almost  indescribably  so.  Fabulous  was 
the  word.  "It's  a  basin  of  gold — the  biggest  thing 
ever" — urged  the  prospector.  "You  can  have  it  for 
$750,000 — because  you're  my  friend;  and  I  must  have 
the  money  in  a  hurry." 

Very  gravely  the  Governor  replied:  "That  sounds 
good.    I'll  have  D.  J.  Macdonald  take  a  look  at  it." 

"I  don't  like  to  have  Macdonald  make  the  examina- 
tion," parried  the  knight  of  the  pan.  "He'd  condemn  the 
mint." 

Macdonald  was  commissioned  and  returned  with  the 
not  unexpected  report  that  the  "basin"  was  "bunk." 

When  the  pioneer  came  along,  he  never  referred  to 
Macdonald,  but  he  tendered  the  property  for  $75,000. 

The  Governor  was  in  a  quizzical  mood.  With  a 
severity  of  manner  that  was  unusual  he  inquired: 
"Now,  what   is  the  lowest,  bedrock  price  you'll  take?" 

"Seeing  it's  you,"  assented  the  prospector,  "I'll  let 
you  have  it  for  $75." 

On  general  principles  that  sum  was  handed  over,  title 
was  taken,  and  the  prospector  opened  an  account  with  a 
bank  across  the  street,  where  he  borrowed  $100  on  the 
strength  of  having  "just  closed  a  big  deal." 

The  cheap  engineer  is  expensive  in  the  long  run.  At 
no  time  in  the  history  of  mining  is  there  greater  need 
of  efficiency,  and  in  due  time  those  other  than  the  fakers 
will  find  that  out.  Alexander  Grey. 

Montreal,  Canada. 


The  Premier  Mine 
The  Editor: 

Sir — On  page  610  of  your  issue  of  April  15,  I 
observe  an  article  upon  the  Premier  mine  which  con- 
tains quite  a  little  misinformation,  and  in  the  interests 
of  accuracy  I  am  making  corrections  as  follows: 

The  cption  upon  the  property  was  taken  by  R.  K.  Neill 
in  March,  1917,  and  the  property  thereafter  developed 
by  him  and  his  associates.  In  the  summer  of  1919  I 
visited  and  examined  the  property  in  the  interests  of 
the  American  Smelting  &  Refining  Co.,  along  with  other 
engineers  of  our  organization  and  in  conjunction  with 
H.  B.  Price,  engineer  for  Messrs.  Keith  and  Untermyer, 
and  shortly  thereafter  completed  the  purchase  of  a  con- 
trolling interest  for  a  group  of  four  parties:  American 
Smelting  &  Refining  Co.,  Guggenheim  Brothers,  Minor 
C.  Keith,  and  Isaac  Untermyer. 

Since  then  the  mine  has  been  extensively  developed, 
and  equipped  with  water  power  and  with   semi-Diesel 


engines  as  power  auxiliaries  in  winter  months;  also 
with  a  mill  of  100  tons'  daily  capacity  and  an  aerial 
tramway  of  11]  miles  from  the  lower  tunnel  and  mill 
direct  to  dock  at  Stewart,  B.  C. 

A  dividend  of  $400,000  was  paid  at  the  end  of 
December,  1921,  and  $500,000  at  the  end  of  March,  1922, 
and  if  no  particular  publicity  was  given  to  either  of 
these  dividend  payments,  it  was  purely  because  there  are 
only  a  few  stockholders  of  the  Premier,  which  is  a 
Canadian  corporation,  and  its  shares  are  not  publicly 
dealt  in. 

First-class  shipping  ore  goes  to  the  American  Smelt- 
ing &  Refining  Co.  Tacoma  smelter;  second-class  shipping 
ore  to  Granby  smelter,  Anvox,  B.  C,  and  lower  grade  to 
mill. 

The  management  is  lodged  with  the  A.  S.  &  R.  Co.. 
with  myself  as  vice-president  and  managing  director  of 
the  Premier.    The  plant  manager  is  Dale  L.  Pitt. 

New  York  City.  H.  A.  Guess. 


The  Hope  for  the  Graphite  Industry 

The  Editor: 

Sir — I  do  not  know  what  interest  Mr.  Schmehl,  who 
writes  in  your  issue  of  April  8,  represents,  but  assuming 
that  he  is  a  miner  and  producer,  an  impression  which 
his  article  is  intended  to  give,  let  us  briefly  analyze  his 
figures. 

Alabama  graphite  ore  as  mined  averages  about  2  per 
cent  graphite  in  free  form;  selected  Pennsylvania  ore, 
about  5  per  cent.  This  represents  fifty  tons  of  ore  to 
the  ton  of  graphite  with  a  100  per  cent  recovery  in 
Alabama  and  twenty  tons  of  ore  to  the  ton  of  graphite 
in  Pennsylvania. 

His  plant-cost  estimate  for  Alabama  is  therefore  $20 
per  ton  of  capacity  and  for  Pennsylvania  $50  per  ton  of 
capacity.  The  ore  must  be  mined,  crushed,  ground,  and 
milled.  These  figures  speak  for  their  author,  not  for 
themselves. 

A  cost  of  he  per  lb.  amounts  to  20c.  per  ton  for 
Alabama  ore,  and  to  50c.  per  ton  for  Pennsylvania  ore. 
This  still  includes  mining,  crushing,  grinding,  and  mill- 
ing, but  no  drying  or  finishing.  Pennsylvania  ore,  to  be 
of  this  grade,  must  be  mined  underground  and  selected. 

Mr.  Schmehl's  article  is  printed  on  the  wrong  page. 
It  should  have  been  on  page  562  under  "One  Is  Born 
Every  Minute."  E.  E.  Ellis, 

Birmingham,  Ala.  President  Celyon  Co. 


The  Editor: 

Sir — I  have  read  Harry  A.  Schmehl's  article,  "The 
Hope  for  the  Graphite  Industry,"  in  your  issue  of  April 
8.  Mr.  Schmehl  brings  out  some  good  points,  but  some 
of  them  are  misleading. 

He  says,  in  regard  to  flotation  of  graphite,  "One 
machine  will  produce  from  three-quarters  of  a  ton  to  a 
ton  of  concentrates  daily  at  a  cost  of  about  one-half  a 
cent  a  pound."  This  is  true,  but  this  one-half  a  cent  a 
pound  represents  not  more  than  20  per  cent  of  the  total 
cost. 

Again,  he  says,  "A  98  per  cent  extraction  of  the  loose 
flake  can  be  obtained."  This  is  true,  but  represents  not 
over  85  per  cent  economic  recovery  of  the  total  carbon, 
under  the  most  favorable  conditions. 

Again,  he  states,  "The  cost  of  a  plant  to  produce  five 
tons  of  80  per  cent  concentrate  daily  would  be  less  than 
$5,000,  not  including  the  land."  Accepting  his  state- 
ment that  from  three-quarters  of  a  ton  to  a  ton  of  con- 
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centrate  per  day  can  be  made  from  one  flotation  ma- 
chine, then  his  live-ton  plant  would  require  from  five 
to  seven  flotation  machines.  Standard  flotation  machines 
cost  from  $800  to  $2,000  each — not  including  freight 
and  C081  of  installation.  The  $5,000,  then,  would  not 
even  cover  the  cost  of  the  flotation  installation,  much 
the  necessary  mining  equipment,  primary  breaker, 
grinder,  drier  and  other  apparatus.  The  Buhr  stone 
system,  including  a  bolting  system  that  he  mentions, 
would  add  additional  expense  for  one  finishing  by  that 
system. 

Mr.  Schmehl's  article  brings  out  his  belief  that  a  high 
tariff  on  graphite  will  be  harmful;  and  that  the  low  cost 
of  production  and  the  small  capital  required,  together 
with  efficient  management,  is  enough  to  protect  the 
graphite  industry.  Possibly!  I  would  like  to  believe 
that  graphite  needs  no  protection,  but  the  graphite 
tariff  rates,  as  recommended  by  the  Senate  Finance  Com- 
mittee, are  well  in  line  with  the  needs  of  the  industry 
and  will  not  harm  those  graphite  producers  who  are 
"honestly  attempting  to  make  a  success  of  the  venture." 

Ashland,  Ala.  J.  C.  Barton. 


Russian  Placer  Mining 


The  Editor: 

Sir — In  your  issue  of  April  8  under  the  heading  of 
"The  Hope  for  the  Graphite  Industry"  your  correspond- 
ent, Harry  A.  Schmehl,  advocates  that  instead  of 
depending  upon  a  tariff  graphite  miners  in  the  United 
States  should  get  down  to  hard  work  and  make  it  pos- 
sible to  compete  with  the  imported  product.  This  may 
or  may  not  be  good  advice,  as  it  is  possible  that  some 
properties  could  never  compete  with  the  best  grade  of 
graphite  no  matter  how  much  work  and  time  was  devoted 
to  them. 

As  one  who  has  had  some  experience  with  graphite 
I  realize  that  general  statements  of  the  comparison 
of  graphite  from  different  countries  or  districts  are 
likely  to  be  misleading.  Some  graphite  ores  lend  them- 
selves to  economical  and  comparatively  easy  treatment 
and  others  do  not,  and  the  character  as  well  as  the 
grade  of  each  ore  must  be  carefully  considered  before 
a  reliable  statement  can  be  made  regarding  the  relative 
value  of  certain  deposits,  the  recovery,  including  per- 
centage of  flake,  that  can  be  extracted,  and  the  cost  of 
production  per  pound. 

The  impression  one  might  form  from  reading  Mr. 
Schmehl's  letter  is  that  the  profitable  mining  of  graphite 
is  a  simple  matter,  as  he  states  that  the  cost  of  a  plant 
to  produce  five  tons  of  concentrate  daily  amounts  to  less 
than  $5,000,  not  including  the  land,  and  that  one  ma- 
chine (flotation)  will  produce  about  one  ton  of  concen- 
trate daily  at  a  cost  of  one-half  cent  a  pound. 

I  am  glad  he  does  not  include  the  land  in  the  $5,000, 
but  nevertheless  his  figures  differ  so  widely  from  any 
that  I  have  that  I  think  some  explanation  from  him 
might  make  them  clearer  to  the  average  reader.  Your 
publication  is  read  by  many,  and  it  would  be  unfor- 
tunate if  any  likely  investor  gained  the  impression  that 
refining  graphite  generally  was  a  simple  matter  requir- 
ing little  capital  and  plant,  although  it  is  possible  that 
in  certain  districts  conditions  may  be  exceptionally 
favorable. 

Too  much  money  has  already  been  wasted  in  the 
graphite  industry  on  both  sides  of  the  line,  and  the 
records  of  the  last  thirty  years  are  not  much  assistance 
in  establishing  what  ultimately  should  be  a  thriving  in- 
dustry on  this  continent.  H.  H.  Claudet. 

Ottawa,  Canada. 


THE  Editor: 

Sir  In  the  Mining  and  Scientific  Press  of  March  18, 
1922,  there  was  published  a  letter  from  L.  A.  Perret, 
referring  to  one  that  I  wrote  several  month-  previously 
to  the  same  journal.  Mr.  Perret  states  that  I  had  there- 
in ventured  to  prove  the  superiority  of  electrict] 
driving  power  for  dredges.  This  is  far  indeed  from  the 
case,  for  I  would  not  advocate  under  every  circumstance 
electrical  driving  for  a  single  dredge.  My  letter  was 
written  merely  to  correct  some  gross  misstatements  con- 
cerning the  Orsk  Goldfields  dredges,  which  Mr.  Perret 
had  used  to  support  his  contentions  in  a  controversy 
with  others. 

It  is  quite  evident  that  Mr.  Perret's  knowledge  of  the 
Orsk  dredges  is  obtained  from  distorted  gossip.  Having 
been  convicted  of  one  serious  blunder,  he  comes  at  it 
again.  He  now  suggests  that  the  steam  dredge  was 
fitted  with  a  boiler  that  had  previously  been  used  on  a 
stacker-scow,  and  was  entirely  inadequate  for  the  pur- 
pose of  the  steam  dredge.  Mr.  Perret  in  this  suggestion 
is  again  entirely  wrong. 

Having  previously  confined  myself  to  the  correction 
of  mistakes  by  Mr.  Perret,  I  will  now  contribute  briefly 
my  own  opinions:  (1)  The  two  Orsk  dredges  are  so 
different,  and  work  under  such  different  conditions,  that 
no  satisfactory  conclusions  can  be  reached  from  their 
performance  as  to  whether  steam  of  electric  driving  is 
best.  (2)  Considering  that  the  power  station  is  fifteen 
miles  distant  from  the  electrically  driven  dredge,  and  as 
there  was  only  one  electric  dredge,  I  think  it  would  have 
proved  cheaper  had  it  been  constructed  for  steam  drive. 

I  trust  that  Mr.  Perret  will  now  see  that  my  interven- 
tion in  the  controversy  was  solely  to  correct  misstate- 
ments that  had  been  made  by  him,  and  were  likely  to 
mislead  your  readers.  S.  J.  Speak. 

London,  England. 


Dean  Probert's  Protest 

The  Editor: 

Sir — I  wish  to  second  Dean  Probert's  spirited  pro- 
test against  the  false  impressions  given  by  Mr.  Young's 
articles  on  mining-engineering  education.  While  Mr. 
Young's  article  showed  a  certain  reportorial  ability  and 
an  undoubted  perseverance  in  his  visiting  so  many  min- 
ing colleges  and  filling  so  many  pages  in  the  Journal, 
they  failed  in  many  respects  to  present  a  true  or  even 
recognizable  picture  of  the  institutions  they  professed 
to  describe.  As  Dean  Probert  stated,  the  articles  could 
not  be  compared  to  the  findings  on  mining  engineering 
education  recently  published  by  the  Mining  and  Metal- 
lurgical Society.  Possibly  Mr.  Young  lacks  the  philo- 
sophical background  that  characterizes  the  discussions  of 
the  Society.  At  any  rate  I  think  that  Dean  Probert  was 
warranted  in  rising  up  and  registering  a  protest. 

If  you  will  permit  me  to  proceed  to  another  subject, 
I  should  like  to  express  appreciation  of  the  suggestion 
made  by  J.  R.  Finlay  in  your  issue  of  April  8  to  the 
effect  that  the  Journal-Press  should  not  confine  itself  to 
topics  pertaining  directly  to  mining.  Certainly  its 
readers,  representing  what  Mr.  Rickard  calls  the  "class" 
of  class  journalism,  have  other  class  interests  besides 
mining.  That  is,  they  have  many  predilections  and 
sympathies  in  common,  and  like  to  see  the  lump  of  tech- 
nique leavened  with  arguments  of  human  interest. 

New  York.  P.  B.  McDonald. 
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Copper  reduction  works   of  Mount  Morgan  Gold  Mining  Co.,  Queensland, 
Australia,   which   has   resumed   operations   under  a  government   subsidy 


A  nearer  view  of  Mount   Morgan's   copper  smelter 
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Mount  Morgan's  open  cut  and  dumps,  looking   south 
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Heap  Leaching  of  Low-Grade  Copper  Ores  —I 

Success  of  This  Process  at  Rio  Tinto  in  Spain  Led  to  Trials  in  the  Bisbee  District — 
Over  70  Per  Cent  of  Copper  Extracted  from  an  Ore  Containing  27  Lb.  Per  Ton — 
A  Large  Part  Lost  by  Floods  and  Seepage — Further  Large-Scale  Work  Planned 

By  Joseph  Irving 


HEAP  LEACHING  of  low-grade  copper  ores  is  eco- 
nomical in  a  double  sense;  not  only  is  the  cost 
of  treatment  and  recovery  extremely  low,  but 
the  method  is  applicable  to  those  ores  that  are  too  low 
in  copper  for  ordinary  smelting  or  milling,  as  well  as 
to  those  for  which  smelting  or  milling  is  too  costly  to 
be  practicable,  owing  to  their  chemical  and  physical 
characteristics.  One  outstanding  feature  of  heap  leach- 
ing is  that,  with  some  simple  modifications,  all  classes  of 
copper  ores  are  amenable.  These  include  ores  that  con- 
tain the  copper  as  oxide  or  carbonate,  ores  that  contain 
the  copper  as  sulphate,  and  ores  that  contain  the  copper 
as  a  sulphide.  Those  in  the  last  class  include  dense 
sulphides,  as  well  as  schistose  and  siliceous  ores  such  as 
the  porphyries,  which  may  contain  a  relatively  small 
amount  of  sulphide. 

Although  it  is  admitted  that  cement  copper  was  pro- 
duced from  mine  water  at  Schmollnitz,  Hungary,  during 


the  fifteenth  century,  the  firsl  authenticated  record  of 
the  recovery  of  copper  by  heap  leaching  refers  to 
practice  at  Rio  Tinto  in  1752.  The  heaps  had  been 
weathering  for  years,  and  had  undergone  a  natural 
decomposition  by  atmospheric  influences;  the  copper 
was  leached  by  water  and  was  precipitated  on  iron. 
At  that  time  the  process  met  with  strong  opposition 
from  the  general  superintendent  of  the  Hacienda  Real. 
Pedro  de  Lerina,  who  stated  that  the  cement  copper 
obtained  was  nothing  more  than  iron  coated  with  cop- 
per, and  that  this  falsification  would  do  a  great  deal  of 
harm  to  the  Spanish  copper  trade.  After  a  series  of 
experiments  by  chemists  at  Madrid  it  was  shown  that 
he  had  made  a  mistake,  but  it  was  a  long  time  before 
the  lixiviation  process  was  looked  upon  with  favor.' 

The  wonderful  success  of  heap  leaching,  or,  as  it  is 
sometimes  called,  natural  cementation,  as  evidenced  by 

■Eissler'a  "Hydro-Metallurgy  of  Copper." 


Ten-thousand-ton  leaching  heap  at  Bisbee.     Sacramento  Hill  in  background 
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the  results  obtained  at  Rio  Tinto, 
Tharsis.  Aznalcollar,  and  other  mines 
in  Spain  and  Portugal,  as  well  as  at 
the  Wallaroo  and  Moonta  mines  of 
South  Australia,  leads  one  to  consider 
the  possibilities  in  applying  such  a 
method  to  the  millions  of  tons  of  low- 
grade  ore  already  mined  and  on  dumps 
as  waste  in  the  southwestern  states. 
One  would  think  that  a  method  for  re- 
covering copper  that  was  so  simple  in 
its  fundamentals  would  have  appealed 
to  many  who  had  large  quantities  of 
low-grade  ores  on  hand  and  for 
which  there  was  no  available  market. 
In  fact,  the  simplicity  of  the  process  is 
its  best  recommendation,  as  efficiency 
and  simplicity  are  often  synonymous. 

My  own  experience  with  heap  leach- 
ing started  in  Spain,  where  for  several 
years  I  was  cementation  superinten- 
dent for  the  Seville  Sulphur  &  Copper 
Co.,  besides  having  various  opportuni- 
ties to  follow  the  work  at  Rio  Tinto,  at 
Tharsis,  and  at  other  mines  in  the 
south  of  Spain.  The  following  is  a 
general  outline  of  Spanish  practice: 

A  suitable  site  having  an  easy  slope 
for  drainage  is  first  selected.  The 
floor  for  receiving  the  ore  is  prepared  and  hardened ;  to 
assist  oxidation  and  drainage,  culverts  2  ft.  high  and 
12  to  18  in.  wide  are  laid  long-ways,  with  intervening 
cross-culverts,  so  that  all  drainage  from  the  heaps  will 
run  in  one  direction  toward  a  common  settling  tank. 
These  culverts  are  made  from  large  pieces  of  poor  ore 
that  have  been  laid  aside  for  cementation  and  thus  serve 
a  double  purpose.  Formerly,  chimneys  were  arranged  at 
various  cross-section  points  of  the  culverts,  so  that  a 
current  of  air  could  be  maintained  through  the  heap, 
thereby  assisting  sulphatization. 

The  ore  which  is  to  be  treated,  averaging  2  per 
cent  copper,  is  now  brought  to  the  site,  the  larger  pieces 
being  laid  first  to  a  height  of  2  ft.  The  remainder  of 
the  ore  is  then  piled  on  this  prepared  base;  it  should 
contain  about  10  per  cent  of  8-in.  material  and  50  per 
cent  of  1-in.  material,  the  rest  being  the  usual  run  of 
fine.  The  heaps  may  be  carried  to  a  height  of  even 
30  ft.  The  surface  has  a  slight  dip  of  1  in  300,  and 
is  divided  into  shallow  basins  about  20  ft.  square  and 
1  ft.  deep.  The  water  coming  from  the  mine  or  from 
a  reservoir  is  mixed  with  a  proportion  of  the  waste  or 
tail-end  liquor  (with  certain  classes  of  ore  the  use  of 
tail-end  liquor  is  of  immense  advantage),  and  is  dis- 
tributed cautiously  over  one  part  of  the  heap  for  some 
weeks,  a  small  proportion  only  of  the  copper  being 
recovered  thus. 

The  water  is  then  diverted  to  another  section  of  the 
heap,  so  that  the  partly  treated  ore  may  have  a  chance 
to  heat  and  oxidize.  The  heat  developed  at  this  stage 
is  not  allowed  to  exceed  140  deg.  F.  When  the  tem- 
perature approaches  this  point  the  flues  are  closed  to 
stop  the  draft,  and  the  heat  disseminates  through  the 
heap.  When  the  partly  treated  portion  of  the  heap  is 
washed  again,  most  of  the  copper  present  will  be  dis- 
solved. The  divisions  on  the  surface  of  the  heap  are 
then  leveled,  and  the  positions  of  the  shallow  squares 
are  shifted  so  that  fresh  areas  of  the  heap  are  exposed 
for  treatment. 


Precipitation  canals  in  Spain 

The  resultant  copper-bearing  liquors  from  this  opera- 
tion are  led  by  a  main  channel  through  a  filter  bed  of 
clean  pyrite  "smalls,"  placed  in  a  suitable  concrete  vat 
(to  reduce  the  excess  of  ferric  salts),  and  thence  to  a 
common  settling,  tank.  The  copper  liquors  are  finally 
run  through  a  series  of  vats,  canals,  or  launders  con- 
taining iron,  which  precipitates  the  copper  in  metallic 
form.  This  copper  precipitate  is  known  as  cement 
copper.  The  iron  goes  into  solution  as  ferrous  sul- 
phate. In  the  recovery  of  the  copper  it  is  customary 
to  use  vats  at  the  upper  end  of  the  system,  where  the 
copper  liquors  are  richest.  Concrete  vats  with  a  cement 
facing  were  formerly  used,  but  now  frequently  they 
are  lined  with  wood.  We  found  by  experience  that 
wood-lined  vats  are  the  best  and  cleanest  with  which  to 
work;  they  last  longer  than  do  bare  concrete  vats. 
These  are  20  ft.  long  by  10  ft.  wide  by  3  ft.  deep.  The 
floor  has  a  slight  slope  to  the  lower  end.  They  are 
generally  filled  for  three-quarters  of  their  length  and 
for  all  their  width  with  pig  iron,  laid  on  timbers  6  in. 
above  the  floor  and  piled  in  castle  form.  Some  scrap 
iron  is  laid  on  top.  The  copper  liquor  passes  through 
these  vats  in  a  steady  flow,  being  diverted  at  the  en- 
trance so  as  to  fall  to  the  bottom  of  the  vat  and  rise 
through  the  stacked  iron  to  the  overflow,  care  being 
taken  to  keep  the  iron  always  covered  in  the  copper- 
bearing  liquid. 

From  the  vats,  the  liquor  passes  through  a  series  of 
wooden  canals  or  launders,  3  ft.  by  1  ft.  in  section, 
which  have  an  inclination  varying  from  1  to  200  in  the 
first  set  to  1  in  50  in  the  last  sets.  These  launders  are 
arranged  in  sets  of  at  least  two,  the  liquor  passing 
through  them  and  running  off  at  last  with  only  a  trace 
of  copper.  It  is  good  practice  to  have  a  trace  of  copper 
in  the  tail  liquor;  it  shows  that  iron  is  not  being  con- 
sumed unnecessarily. 

The  slope  at  the  lower  end  of  the  plant  also  prevents 
an  unnecessary  consumption  of  iron.  These  vats  and 
launders  are  arranged  in  series,  so  that  precipitation 
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i;  when  one  portion  of  the  system  is  being 

DON   containing   copper   are   still   being 

•he  remainder  of  the  plant.    When  the  clean- 

OT  launder  is  finished,   the   liquors  are 

-ted.  and  the  cleaned  area  of  the  plant  is  filled 

up  again    and   put    in  operation.     In   this   manner  the 

plant  is  kept  in  continuous  operation.     Nats  drain  into 

the   launders:   and  the   launders  are   built   so  that  the 

upper   set    can    be   drained   entirely    into   the    succeed- 

Liquors  are  sampled  automatically,  and  flows  are 
checked  at  the  head  and  tail  of  the  plant,  and  also 
wherever  a  fresh  stream  is  introduced  at  an  interme- 
diate point.    The  launders  are  made  of  3-in.  pine,  held 

•  er  by  dowel  pins.  Each  side  is  painted  carefully 
with  hot  pitch,  and  all  seams  are  calked  with  oakum  and 
pitch.     The  consumption  of  iron  can  be  reduced  to  as 

.-  1.15  parts  to  1  of  copper.  With  ordinary  care 
it  need  not  go  above  1.25  parts  of  iron  to  1  of  copper. 
One  meter  of  canal  (launder)  holds  573  lb.  of  pig  iron, 
and  a  cleaner  can  attend  to  30  m.,  or.  say,  95  ft.  It  may 
be  noted  that,  from  these  heaps  in  Spain,  some  of  the 
silver  is  recovered  with  the  copper.  I  have  known  the 
first  launders  to  return  as  much  as  48  oz.  per  ton  of 
precipitate. 

Procedure  at  Rio  T'nto 

Heap  roasting  was  practiced  at  one  time  at  Rio  Tinto. 
The  heaps,  or  teleras,  had  a  base  of  20  by  26  ft.  and  a 
height  of  from  10  to  30  ft.  Each  contained  from  800 
JoO  tons  of  ore,  and  had  one  transverse  and  three 
longitudinal  flues  about  20  in.  square,  formed  by  the 
larger  blocks  of  ore,  communicating  with  vertical  chim- 
of  which  there  were  two  in  the  800-ton  heap  and 
three  in  the  1,200-ton  heap.  Roasting  might  last  for 
two  months.  Sometimes  salt  was  added  in  the  propor- 
tion of  fourteen  tons  to  the  800-ton  heap,  or  about  1.75 
per  cent.  In  the  Doetsch  process,  carried  on  for  some 
time  at  Rio  Tinto,  the  principal  features  were  (1)  the 
introduction  of  ferrous  sulphate  gathered  from  the  Rio 
Tinto  River  bed,  (2)  mixing  with  salt  in  a  roasting 
furnace,  and  (3)  passing  the  fume  over  manganese 
dioxide,  placed  conveniently  in  the  flue,  thereby  produc- 
ing an  excess  of  chlorine  gas,  which  was  led  through 
towers  and  which  met  a  descending  shower  of  ferrous 
solution,  forming  ferric  chloride.  This  process,  together 
with  the  heap-roasting  process,  was  abandoned  many 
years  ago,  in  favor  of  the  simpler  method  of  natural 
cementation. 

For  a  long  time  it  was  contended  that  heap  leaching 
as  described  is  suitable  only  for  heavy  sulphide  ores; 
but  modern  practice  has  shown  that  it  can  be  applied 
successfully  to  ores  in  which  the  copper  may  be  com- 
bined with  small  quantities  of  iron  pyrite  in  a  heavy 
schistose  gangue,  even  in  piles  30  ft.  high.  One  essen- 
tial requisite  is  to  provide  facilities  for  washing  with 
tail  liquors  containing  ferrous  and  ferric  salts,  as  these 
help  considerably  in  both  washing  and  leaching.  This 
is  being  successfully  carried  on  at  Rio  Tinto  and  at 
Aznalcollar,  near  Seville,  on  ores  containing  from  1  to  2 
per  cent  of  copper.  At  Aznalcollar  the  heaps  are  from  5 
to  6  m.  high,  say  about  20  ft.,  and  are  washed  with  about 
100  gal.  of  mine  water  per  minute.  This  carries  about 
five  grains  of  copper  per  gallon.  The  mine  water  is 
augmented  with  75  gal.  of  tail  water  per  minute  from 
the  cementation  plant. 

The  liquors  from  the  heap  enter  the  cementation  plant 
with  a  copper  content  that  varies  from  15  to  20  g.  per 


gallon,  according  to  whether  an  old  or  new  part  of  the 
heap  is  being  washed;  they  leave  the  plant  with  from  nil 
to  1  g.  per  gallon. 

Leaching  the  Ore  in  the  Mine 

At  the  Aznalcollar  mines  of  the  Seville  Sulphur  & 
Copper  Co.  we  also  practised  leaching  in  situ;  in  other 
words,  river  water  mixed  sometimes  with  tail  water  ■ 
from  the  cementation  plant  was  allowed  to  run  into  one 
of  the  mines,  and  the  resulting  copper-sulphate  solution 
was  pumped  to  the  surface  and  passed  through  the 
cementation  plant,  where  the  copper  was  recovered.  In 
leaching  in  situ,  care  must  be  taken  to  regulate  the 
temperature,  as  too  much  cold  water  may  develop  a 
chill  in  the  interior,  and  temporarily  stop  the  leaching. 
On  the  other  hand,  the  use  of  too  much  tail  water  will 
result  in  foul  solution,  which  hinders  recovery  in  the 
vats  and  launders  unless  the  solution  from  the  mine  is 
passed  through  a  pyritic  filter  before  entering  the 
cementation  plant.  The  leaching  in  situ  of  waste  mate- 
rial, gob,  and  old  workings  is  practicable  so  long  as  it 
does  not  interfere  with  mining  operations,  but  precipi- 
tation underground,  other  than  under  exceptional  condi- 
tions, should  be  avoided. 

Where  a  mine  has  a  water  supply  that  contains  copper 
leached  from  various  parts  of  the  workings,  and  if  it  is 
provided  with  a  drainage  system  that  makes  it  inde- 
pendent of  pumping,  interior  precipitation  might  be 
adopted  with  profit  and  safety,  provided  there  is  plenty 
of  room  and  the  ventilation  is  good.  When,  however, 
the  mine  drainage  has  to  be  pumped  to  the  surface  and 
discarded,  precipitation  underground  should  be  avoided; 
it  is  not  efficient. 

Leaching  in  place  was  also  practiced  at  the  Cronebane 
and  Ovoca  mines,  in  County  Wicklow,  Ireland,  about 
1880.  It  is  worthy  of  note  that  at  the  latter  place  the 
operators  had  a  monorail  system  for  distributing  the 
iron,  which  was  dropped  into  launders  on  each  side  of 
the  rail.  This  may  be  a  digression,  but  it  seems  an  easy 
step  from  heap  leaching  to  leaching  in  place;  and  to 
some  it  would  appear  better  to  get  the  copper  from 
poor  workings  and  so  to  save  on  the  mining  cost. 

Australian  Heap-Leaching  Practice 

For  the  last  twenty  years,  the  heap  leaching  of  old 
coarse  tailing  has  been  carried  on  successfully  at  the 
Wallaroo  and  Moonta  mines,  in  South  Australia.  The 
general  scheme  is  similar  to  the  Spanish  practice,  the 
old  tailing  being  piled  in  heaps  varying  in  height  from 
30  to  60  ft.  and  the  surface  being  divided  into  12-ft. 
squares,  to  control  the  distribution  of  the  solutions. 
The  leaching  solutions,  containing  sulphate  of  iron  and 
a  little  free  sulphuric  acid,  are  pumped  to  the  surface 
of  the  heap  by  acid-proof  Wortln'ngton  compound  duplex 
pumps.  Cast-iron  wood-lined  pipes  are  used  to  convey 
the  solutions,  which  consist  of  mine  water  and  tail 
solutions,  from  the  precipitating  plant.  These  are  sup- 
plemented by  sea  water  pumped  from  Moonta  Bay, 
which  makes  up  for  losses  by  evaporation  and  seepage. 
The  copper-sulphate  solution  that  percolates  through  the 
heap  to  the  base  is  conducted  by  drains  to  earthenware 
pipes,  and  flows  by  gravity  to  the  precipitating  vats  and 
canals,  all  the  copper  being  precipitated  on  scrap  iron. 
The  tail  water  from  this  plant  is  returned  to  the  heap. 

About  the  same  time  that  heap  leaching  was  started  at 
Wallaroo,  I  introduced  it  into  Tasmania,  and  tested  its 
possibilities  on  some  heaps  at  Mount  Lyell  with  moder- 
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ate  Buccess,  recovering  about  fifty  tons  of  high-grade 
copper  precipitate.  The  work  was  still  in  operation 
when  I  left,  although  not  viewed  with  much  enthusiasm, 
as  the  ore  was  partly  chalcopyrite  and  partly  bornite. 
the  latter  being  difficult  to  dissolve.  The  climatic  con- 
ditions, with  a  rainfall  of  140  in.  per  annum,  were  far 
from  ideal  for  a  method  that  requires  a  certain  amount 
of  atmospheric  heat  and  dry  weather  to  produce  good 
results. 

In  view  of  the  success  attending  the  heap  leaching  of 
low-grade  copper  ores  in  Spain  and  Australia,  it  oc- 
curred to  me  that  there  was  a  field  for  this  method  in 
the  Southwest,  and  that  the  same  success  could  be 
duplicated  in  part,  at  least,  on  the  great  tonnage  of 
low-grade  siliceous  ores  that  had  been  considered  worth- 


at  Biabee  was  on  low-grade  material  from  the  Sacra- 
mento orebody,  as  that  seemed   to  offer   the  grei 

possibilities  on  account  of  the  plan  under  consideration, 
of  mining  the  hill  by  the  open-cut  method;  this,  [1 
expected,  would  release  several  million  tons  of  extremely 
low-grade  ore,  probably  running  about  1  per  cent  copper, 
Contemporaneously,  a  test  on  Burro  Mountain  ore 
crushed  to  10  mesh  and  assaying  2.05  per  cent  copper, 
using  a  solution  containing  2  per  cent  iron  (1.60  per 
cent  ferrous  and  0.40  per  cent  ferric),  gave,  by  percola- 
tion only,  an  extraction  of  50  per  cent  in  fifty-eight  days. 

Another  test  on  Burro  Mountain  ore  was  man 
Tyrone,   on   a  larger  scale;    it  confirmed  the   probable 
value   of  this   method  when   applied  to  the   old  waste 
dumps  there.     About  ten  tons  of  ore  was  placed  in  a 
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Leaching  heap  of  the  Phelps  D 


ration,  Copper  Quee?i  branch 


Showing  track  for  the  delivery  and  distribution  of  ore,  and  arrangement  of  culverts  in  foreground.    Ore  bins  for  leaching  and 
ore   in   middle  distance,   with   Copper  Queen  concentrator  behind. 


less.  In  1914  I  brought  the  subject  to  the  attention  of 
the  Phelps  Dodge  Corporation — the  pioneers  in  so  many 
of  the  recent  advances  made  in  the  copper  industry — 
and  explained  to  several  officials  the  possibilities  of  this 
method  for  the  treatment  of  the  low-grade  ores  belong- 
ing to  the  company  in  Arizona  and  New  Mexico.  As  a 
result.  I  performed  a  number  of  small-scale  tests  at 
Douglas  and  Bisbee,  in  Arizona,  and  at  Tyrone,  in  New 
Mexico,  from  which  it  was  evident  that  heap  leaching 
had  every  chance  of  success  with  the  low-grade  siliceous 
ores  of  Bisbee  and  Burro  Mountain.  The  ores  of  the 
Copper  Queen  mines  at  Bisbee  were  particularly  amen- 
able on  account  of  their  high  sulphur  and  iron  content, 
about  10  and  8  per  cent,  respectively. 

Work  on  Heap  Leaching  in  Arizona 
Laboratory  tests  at  Douglas  and  Bisbee,  on  Sacra- 
mento ore  crushed  to  8  mesh,  showed  that  in  this  fine 
condition  the  ore  was  readily  amenable  to  a  straight 
percolation  treatment,  using  a  mixture  of  ferrous  and 
ferric  solutions  and  no  free  acid.    Most  of  the  work  done 


vat  provided  with  a  false  bottom  to  permit  of  free 
percolation.  The  ore  was  taken  at  random  from  the 
heap,  large  pieces  being  rejected,  so  that  the  charge  had 
a  chance  to  pack  and  settle,  thereby  making  the  percola- 
tion test  more  thorough.  The  ore  in  the  vat  was  washed 
with  mine  liquor  that  contained  no  copper  and  with  the 
following  results: 


Percolation . 
Mine  Liquor,  Gallons 

GalloEB  Per    Minute 

10,000  16 


Filtrate, 

Pounds  per  Surface  Area,  Total  Depth. 

1,000  Gallons  Square  Feet  Feet 

7   12  50  5 


Cu.              SiO,.  Fe.  AljOj,              S. 

Per  Cent  Per  Cent  Per  Cent     Per  Cent  Per  Cent 

Ore,  head 2.44           69.37  5.50  14.62             3.44 

Ore,  tail. 1.75            

The  results  were  an  extraction  of  28  per  cent  in  less  . 
than  a  week. 

Then  it  was  resolved  to  test  the  Sacramento  air-shaft 
dump,  which  had  been  weathering  for  years.  Thirteen 
100-lb.  samples  from  this  dump  gave  an  average  of: 
Cu,  1.3;  SiO.,  69;  Fe,  11.2;  AJ,0„  11.1,  and  S,  11.1  per 
cent.     The  rough  rejects  of  these  samples,  crushed  tc 
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1  in.,  were  used   for  tests,  which  wore  made  on  lots  of 
tL     All  tests  were  made  with  tail  liquor  from 
the  cementation  plant  used  for  recovering  copper  from 
Details  follow : 
I       rwo   hundred   pounds  of   rejects,   1.05  per  cent 
by    tail    liquor    from   the   cementation 
plant,  showed  in  fifteen  days,  by  assay  of  the  liquor,  an 
iction   of    1.03    lb.    copper,   equal   to   49   per  cent. 
it.    0.59    per   cent    copper,   equal   to   44   per   cent 
I  ion. 
Two  hundred  pounds  o(  rejects,  1.85  per  cent  cop- 
per, treated  in  similar  manner,  showed  in  fifteen  days, 
by  liquor  assays,  a  36  per  cent  extraction;    residue,  0.86 
per  cent  copper,  equal  to  a  36  per  cent  extraction.    This 
ore  being  crushed  to  1   in.,  a  pood  extraction  was  pos- 
sible in  a  comparatively  short  time.     Further  sampling 
of  the   Sacramento  air-shaft  dump  confirmed  the  esti- 
mation of  copper  content  given  above,  and  it  was  finally 
decided  to  make  a  large-scale  test  on  about  10.000  tons 
of  this  ore. 

The  ore  on  the  air-shaft  dump  had  been  exposed  for 
time.     This    raised   the   question   as  to   whether 
freshly  mined  ore  would  be  amenable  to  this  treatment. 
■  lingly.  a  series  of  tests  on  freshly  mined  Sacra- 
mento ore  was  made,  which  resulted  as  follows : 

DETAILS  ON   LEACHING  FRESHLY  MINED  SACRAMENTO  ORE 

Hundredths  of  I  Per  Cent  Copper,  Crushed  to  I  In.;  200  Pounds. 
Treated  With  Tail-Liquor  From  Cementation  Plant. 
Extraction  of  copper  in  ten  days,  (trains  ..        647.35 

Interval,  nineteen  days 
Extraction  in  thirteen  days,  grains.  .  .  1.404  60 


1.182 
2,052. 

mi 
15 

3,234. 

24 

2.700 
3,234 

15 
7 

12 
15 

ractioa  in  -ix  weeks,  grains  2,052.15 

Equal  to.  per  cent  (5  5 

Tallin*  assayed  0.85  per  cent ;  extraction  1 4  per  cent . . . 
Interval,  six  week* 

r  xtracti-.ii  in  ten  days,  grains 

Previous  extraction,  grains 

Total  extraction  in  three  months,  grains 
Equal  to.  per  eenl 

Interval    - 

Extraction  in  nineteen  days,  grains. .  . 
■  \traction 

Total  extraction  in  five  months,  grains  5,934.  27 

.Taction  in  five  months,  pounds  0  847 

Original  contents  of  vat,  pounds   ...  1 .  88 

I  i  enl  45 

UL8  ON    LEACHING   FRESHLY  MINED  SACRAMENTO  ORE 
■:. .-Hundredth.-  of  I  Per  Cent  Copper;  Crushed  to  \  In  ;  100  Pounds 
Treated  With  Tail  Liquors  From  Cementation  1 

Copp.-r  '  ual  Weight  of  Copper, 

Pounds  per   1.000  Gallons  Pounds 

51   73  0  026 

22  90  0  046 

31   48  0  065 

34  27  0  071 

28  87  0  043 

5  42  0  014 

5  84  0  015 

4.70  0  012 

>59  0.012 

4  90  0.011 


Gallon 

0  50 
2  00 
2  00 

1  50 
1.50 

2  60 
2  50 
2  50 
2  25 
2  25 


ii  of  0. 347  lb.  in  twelve  days  equals  40  per  cent. 

DETAILS  ON  LEACHING  FRESHLi    MINI  1'  SACRAMENTO  ORE 

.  Teste  Carried  on  Side  by  Side. 
ghl  Percolation.  Using  Tail  Liquor  I  r   no  Cementation  Plant.' 

-- Total  Gallons .     Copper  Extracted        . Extraction . 

To  Ore       Iron,  Ore   Lb.  Per  100  By  Liquors  By  Tailing 

Gallon        Pounds   Accumulated  Samples 

3  35 

3  70 

3  65 

3  58 


40  0 

36   75 

37  5 

30  50 

37   5 

33  40 

37   5 

34  25 

37   5 

36  75 

37  5 

36.50 

3.  15 

3  83 


a   I 


123          67.5 

70.0 

113            53  0 

71.0 

122           63.2 

65.0 

122            66   2 

60.0 

116            67   8 

69.0 

141            74.0 

70.0 

he  discounted. 

67  74 

67  50 

i.  leaked  badly  and  tiquoi  I 

■    -    etri 

rcenl 

Special  experiments  demonstrated  that  if  the  liquor 
going  on  the  heap  was  passed  through  a  bed  of  sulphide 
ore  (a  pyritic  filter),  the  leaching  power  of  the  solution 
was  much  increased,  and  the  extraction  of  the  copper 
was  hastened.  This  is  an  item  in  a  patent  that  has 
been  applied  for  in  connection  with  which  several  claims 


have  been  allowed.     Some  of  the  experimental  results 
follow : 

Copper  Pel 
1.000  Gallons, 
I  b. 
\     I  iquor  i"  heap  0. 27 

M     Liquor  from  heap  I    30 

a     Liquor  to  pyritic  filter  0.27 

It     Liquor  from  pyritio  filter  to  heap  8  50 

C      liquor  from  heap  16   00 

The  last  result  is  a  decided  improvement  over  the  first, 
and  proves  that  there  is  an  advantage  in  using  this 
method. 

Use  of  High  Ferric-Iron  Liquors 

It  was  expected  that,  as  treatment  progressed,  there 
would  be  a  gradual  increase  in  ferric  salts  coming  from 
the  heap,  which  would  mean  an  increase  in  the  consump- 
tion of  iron  in  the  cementation  plant.  The  value  of  the 
pyritic  filter  to  offset  this  is  well  known,  but  it  occurred 
to  me  that  something  more  economical  might  be  devised, 
using  Sacramento  ore;  and  accordingly  some  experi- 
ments with  liquors  heavy  in  ferric  iron  were  made  on 
freshly  mined  Sacramento  ore,  crushed  to  \  in.  and  con- 
taining 0.94  per  cent  copper,  with  the  following  results: 

POUNDS    PER  1,000    GALLONS 

Copper  Fe"  Fe'"  Acid 

Liquor  to  Ore 3.55  0.20  31.80  38.50 

Liquor  from  Ore  I  26.00  2100  0  20  2.25 

Liquor  from  Ore  2    24  00  25.00  I   25  2.20 

Liquor  from  Ore  3  20,45  27.00  I    00  1.20 

Liquor  from  Ore  4  21    25  27  00  2.65  2  40 

The  chosen  site  lay  in  the  gully  between  the  power 
plant  and  the  Sacramento  loading  station;  though  not 
ideal,  it  was  selected  as  being  the  most  convenient. 
Owing  to  the  nature  of  the  ground,  great  care  was  taken 
in  preparing  this  site;  old  lumber  and  slime  were  used 
to  form  a  surface  to  prevent  excessive  losses  of  the 
copper  liquors  by  seepage.  The  creek  bed  was  also 
covered  with  cribbing,  on  which  a  layer  of  large  pieces 
of  ore  and  rock  was  placed.  This  creek  was  the  main 
drain  from  the  heap,  serving  also  as  the  main  inlet  for 
air;  other  culverts  or  drains,  nine  in  all  and  each  12  x 
12  in.  in  the  clear,  were  laid  out,  all  passing  from  the 
edge  of  the  heap  to  the  main  drain.  The  culverts  were 
constructed  from  the  large  pieces  of  ore  coming  from 
the  dump.  The  floor  between  the  culverts  was  covered 
with  large  pieces  of  ore,  to  assist  oxidation. 

DETAILS  OF  THE  TEST 

The  ore  in  the  heap  had  in  all  probability  been 
weathering  from  two  to  three  years  before  it  was  moved 
to  the  site.  This  conclusion  is  deduced  from  the  fact 
that  the  air  shaft  was  sunk  between  May  and  August, 
1912,  and  ore  was  still  being  dumped  during  1915. 
There  is  no  doubt  that  the  heap  was  composed  prin- 
cipally of  the  material  dumped  during  1913  and  1914. 

We  began  moving  ore  from  the  air-shaft  dump  in 
October,  1916;  and  with  few  interruptions  this  was 
maintained  until  Jan.  31,  1917,  by  which  date  we  had 
on  the  heap: 

Wet  Tons      Moisture          Dry   Tons       Copper  as  Total  Copper.  Copper, 

Per  Cc  iii                                         CuO,  Per  Cent  Pounds 
Per  Cent 

9,754                2   74                   9,487                  0   15  I    33  252.354 

The  amount  of  copper  reported  as  CuO  was  obtained 
from  mill  records,  which  showed  that  about  2,200  tons 
was  treated. 

The  ore  was  transported  to  the  heap  in  19-cu.ft.  mine 
cars,  the  contents  of  each  of  which  averaged  2,086  lb.; 
so  that  after  allowing  for  moisture  there  was  a  little 
over  one  ton  dry  ore  per  car.    At  the  start  each  carload 
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was  weighed  and  tared.  Later  we 
weighed  and  tared  12  per  cent  of  the 
total  oarh  clay.  A  sample  was  taken 
from  each  ear  at  the  loading  bins,  and 
the  whole  daily  sample  was  sent  to  the 
laboratory  and  assayed  for  copper 
only.  Moisture  samples  were  also  taken 
daily.  A  eomposite  sample  was  pre- 
pared at  the  end  of  each  month,  and 
run  for  genera]  analysis,  of  which  the 
following  is  a  fair  average:  January, 
L917:  Ag,  0.12  oz. ;  Cu,  1.30  per  cent; 
so  .  60.7  per  cent;  Fe,  10.5  per  cent; 
CaO,  1.2  per  cent;  Al,Oa.  I2-1  Per 
■cent;  S,  9.9  per  cent.  When  complete, 
the  heap  had  an  average  depth  of 
nearly  20  ft.,  and  a  surface  area  of 
12,000  sq.ft. 

Leaching  was  started  on  April  2, 
1917,  being  continued  without  serious 
interruption  until  Nov.  2,  1917.  Treat- 
ment for  the  first  three  months  con- 
sisted of  intermittent  washing  with 
water  from  the  spray.  After  that  period  all  washing 
was  with  tail  liquor  from  the  cementation  plant,  no  free 
acid  being  used.  At  the  beginning  of  operations  the 
extraction  of  copper  was  high,  ranging  from  10  to  20 
lb.  per  1,000  gallons,  for  the  heap  had  been  weathering 
for  about  three  years.  During  April  and  May  the  aver- 
age extraction  was  9.76  lb.  per  1,000  gallons,  or  an  aver- 
age of  444.75  lb.  copper  per  day.  From  June  1  to  Nov.  2, 
the  average  extraction  was  4.73  lb.  per  1,000  gallons,  or 
an  average  of  269.20  lb.  Thus,  each  week  we  were  re- 
covering from  0.8  to  1.0  per  cent  of  the  original  copper. 

Gallons  Gallons         Pounds    Copper       Pounds 

To  From                      Per 

Heap  Heap 

June  I  to  Nov.  2          8,670,122  8.765,155 


■■■  . 


Sn 


rface  of  the  Copper  Queen  leaching  heap, 
ready  for  operations 


■ — Pounds  Copper  in  Heap- 
April  2  Nov.  2 
252,354  184,211 


Extract  e< 
68,143 


Extracted 

41,458 

Extraction 

Per   Cent 

27.00 


Pounds  Cosl 

Total  Copper  Pounds       Operating     Per  Pound 

Gallons        Per    1,000       Copper  Cost  of  Copper 

Gallons       Extracted  Extracted 

April  2  to  Nov.  2       11,496,546  5.94  68,143        $2,301.54         3.36c. 

Total  Cost 

, Recovery  At .      Recovery    Per     Pound 

Pounds         Cementation    Plant  Costs,  On    90 

Extracted      Per  Cent        Pounds  Cents         Per  Cent 

Recovery 

68,143  90  61,329  3.50  7.26c. 

During  the  period  of  rest,  November,  1917,  the  heap 
was  sampled  by  a  series  of  drill  holes  and  pits,  from 
which  about  fifty  samples  were  taken  at  depths  running 
from  3  to  18  ft.  The  result  of  this  sampling  showed 
that  an  average  of  31.53  per  cent  of  the  copper  originally 
in  the  heap  had  been  dissolved.  Copper  extracted,  ac- 
cording to  liquor  samples,  was  27  per  cent  and  copper 
■extracted  according  to  sampling  of  heap,  31.53  per  cent. 
This  difference  may  be  accounted  for  partly  by  dissolved 
copper  still  in  the  heap,  partly  by  loss  as  a  result  of 
seepage,  and  partly  by  loss  as  a  result  of  floods.  Leach- 
ing was  resumed  on  Dec.  19,  1917,  and  maintained  until 
March  24,  1918,  thus  completing  one  year's  treatment. 

SUMMARY  FOR  APRIL,  2,  1917,  TO  MARCH   24.   191S 
Total  copper,  80,810  lb. 
Cost  per  pound   copper  extracted,    4c. 
Cost  per  pound  on  a  90  per  cent  recovery,  4.45c. 
Recovery  cost,  4.6c. 
Total  cost  per  pound,  9.05c. 
Cost  of  piling  heap,  plant,  etc.,  JS.479.54. 
Total  cost,  $11,719.37. 
Copper  extracted,  80.810  lb. 
Copper  recovered,  72,729  lb. 

Copper  in  heap  on  April  2,  1917,  252. 354  lb.  ;  on  March  25.  1918. 
171.544  lb. 

Extraction,  32  per  cent. 


The  heap  was  allowed  to  oxidize  from  April,  1918, 
to  November,  1918,  when  leaching  was  resumed  and 
continued  until  April,  1919: 

Accumulated 

Copper,      Extraction,     Extraction, 
Pounds        Per  Cent        Per  Cenl 

Aptil,  1918,  to  April,  1919 .  ...  21.486  8.52  40  60 

From  April,  1919,  onward,  leaching  was  intermittent, 
results  being: 

Accumulated 
Copper,      Extraction,     Extraction, 
Pounds        Per  Cent        Per  Cent 
April,  1919,  to  June  II,  1920 14.861  5  90  46.49 

Total  copper  in  heap: 

April  2,    1917,  June,     1920,  Copper  Extracted,  Extraction. 

Pounds  Pounds  Pounds  Per  Cent 

252.854  135,197  117,657  46  5 

According  to  the  estimated  amount  (0.15  per  cent) 
of  CuO  in  the  heap,  there  was  present  about  28,461  lb. 
of  easily  soluble  copper ;  the  results  show  that  in  addi- 
tion to  this,  88,696  lb.  of  copper  was  acted  upon  and 
extracted.  Although  there  is  no  doubt  that  the  long 
period  of  weathering  to  which  the  heap  had  been  ex- 
posed made  the  copper  more  amenable  to  treatment, 
too  much  stress  should  not  be  placed  on  that  particular 
feature,  as  proved  by  the  results  already  recorded  of 
experiments  on  freshly  mined  Sacramento  ore.  One 
feature  noticeable  during  the  second  and  third  years  of 
treatment  was  the  steady  increase  in  the  amount  of 
ferric  salts,  which  ultimately  assumed  serious  propor- 
tions, rising  on  occasions  to  as  high  as  40  lb.  per  1.000 
gallons  of  solution  from  the  heap.  This  meant  a  de- 
cided increase  in  iron  consumption  in  the  cementation 
plant,  as  well  as  fouling  of  the  precipitate  produced. 
This  probability  had  been  foreseen  and  experiments  had 
been  made  previously  on  strong  ferric  solutions.  Owing 
to  limitations  of  surface  area  we  could  not  hope  in  this 
instance  to  duplicate  the  experimental  work,  but  we 
were  able  to  circulate  and  return  at  various  times  a  part 
of  those  solutions  high  in  ferric  salts,  and  with  decided 
advantage  as  shown  herewith: 

Pounds  Copper  Recovered 
1919  Per  Day   For   Period.  Days 

May  24-31  straight  leach  only «9  5<>  7I6  8 

June    1-8  straight  leach  plus   33  per  cent  returned 

liquors !??-SS  ?S?  ! 

Ju™9-13                                    no-  linn  ,VA  « 

Ju'y    *-13  Do-  VIZ  \'m\         7 

July    |4-20  Do.  146.00  1,022         7 

July  21-31  straight  leach  only     7'50  689         9 
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These  figures  show  the  advantage  to  be  gained  by  the 

..--.on  of  leach  liquors. 

The  heap  was  carefully  sampled  by  a  series  of  drill 

hole-  ft.   apart,    from   which    samples   were 

aaeh  :>  ft.  as  the  drill  descended;  79  drill-hole 

.re   obtained.      A   pit    8   ft.   in  diameter  was 

sunk   near  the  center  of   the   heap  u>  a  depth  of  6  ft. 

ea  were  taken  on  the  north,  south,  east,  and  west 

-.   and  a  drill  hole  was  sunk  in  the  center  of  the 

pit  to  a  depth  of  9  ft.,  from  which  three  more  samples 

were  taken. 

By  reason  of  a  steam-shovel  cut  through  the  south 
end  of  the  heap,  seven  12-in.  cuts  were  made  at  10-ft. 
intervals,  each  sample  representing  3  ft.  of  each  cut, 
with  the  following  results: 

COPPER,  PER  CENT 
3  4  5  6  7 

0  31  0  38  0.30  0.40  0.47  0.70  0.26 

0  ol  0  43  0  42  0.68  0.29  0  22 

0  15  0  58  0.45  0.48  0  50  0.26  0.22 

0  35  0  20  0.22  0.35  0.35  0.26 
0.70  0.41  0.21  

0.40 

One  carload  of  ore  was  removed  by  steam  shovel  and 
dumped  on  a  platform,  then  mixed  and  piled  evenly; 
three  separate  cuts  were  sampled,  and  assayed  0.22  per 
cent.  0.34  per  cent,  and  0.55  per  cent  copper,  or  an 
average  of  0.37  per  cent. 

The  following  figures  show  averages  and  losses: 
Drill-holes  (791,  0.37  per  cent  copper;  pit  samples  (11), 
0.31;  faces  exposed  by  steam  shovels  (32),  0.39;  car- 
loads removed  by  steam  shovel  (3),  0.37;  general  aver- 
age, 0.36;  average  extraction  according  to  samples, 
72.93;  average  extraction  according  to  daily  liquor 
lea,  46.49;  difference,  36.25  per  cent.  This  great 
difference  can  only  be  accounted  for  by  seepage  and 
floods.  A  trench  1  x  1  x  10  ft.,  dug  at  the  base  of  the 
face  exposed  by  the  steam-shovel  cut,  showed  0.85  per 
cent  copper.  Assuming  that  this  seepage  was  general 
under  the  heap,  it  is  evident  that  an  area  of  20,000  sq.ft. 
or,  say,  1,000  tons  of  soil,  was  impregnated  so  that  it 
contained  0.85  per  cent  copper,  which  denotes  a  loss  of 
17,000  lb.  of  copper.  The  following  summary  shows  the 
losses : 

(  'iF'PEU   IN   HKAF'.    252.354   POUNDS 

Copper.    Extraction, 
Per  Cent       Pounds 
By  tailing  sampl-  72  93         184.041 

By  daily  liquor  samples  46.49         117.157 

Difference.  .  .  66.884 

Assumed  loss  by  leakage,  pounds  17,000 

Presumed  lose  by  floods,  p  49,884 

The  dump  was  badly  situated;  it  caught  all  the  drain- 
age of  that  side  of  Sacramento  Hill  from  the  power  plant 
up  to  the  old  machine  shop,  the  waters  from  the  Gard- 
ner side,  as  well  as  the  water  discharged  from  the 
power  plant.  We  put  in  safety  launders  to  catch 
ordinary  drainage  and  leakage  from  these  points,  but 
could  not  cope  with  heavy  floods.  The  total  may  seem 
to  represent  a  large  amount  of  copper  carried  away  by 
floods,  but  the  Rio  Tinto  company  has  been  known  to 
lose,  in  a  single  night  of  storm,  copper  valued  at  several 
thousand  pounds  sterling  from  the  same  cause. 

Important  Aspects  of  the  Test  Work 

Protection  of  Heap. — In  view  of  the  heavy  losses  in- 
curred during  treatment  of  the  10,000-ton  heap,  it  is 
evident  that  a  good  layer  of  slime  should  be  placed  on 
the  floor  of  the  site,  for  a  minimum  depth  of  6  in. 
This  would  obviate  all  losses  from  seepage.  As  to 
losses  by  floods,  the  heap  must  be  protected  by  storm 


ilitches,  so  placed  that  all  flood-water  will  be  carried  past 
the  heap,  and  away  from  the  settler  or  reservoir  for 
copper  solutions. 

Solubility. — It  has  been  proved  that  the  copper  is 
soluble  in  a  mixture  of  ferrous  and  ferric  salts,  such  as 
may  come  from  the  mine  or  may  be  available  as  effluent 
from  the  cementation  plant. 

Penetration. — This  was  satisfactory,  as  shown  by  the 
fact  that  after  seven  months'  treatment,  pieces  the  size 
of  an  8-in.  cube  taken  from  the  10,000-ton  heap  at  a 
depth  of  6  ft.,  and  broken  up,  showed  distinct  evidence 
of  oxidation  throughout  the  mass,  proving  that  the  cop- 
per present  in  the  heap,  whether  in  fine  or  crushed  ore 
or  seemingly  locked  up  in  large  pieces  of  rock,  was  all 
subject  to  the  penetrating  influence  of  the  leaching 
solution. 

Percolation. — This  was  all  that  could  be  desired;  with 
an  ore  depth  of  15  to  20  ft.,  the  leaching  solutions 
traveled  from  the  surface  through  the  heap  and  to  the 
settling  tank  in  1.5  to  2  hours.  This  rate  of  percolation 
was  maintained  to  the  last.  Of  course  we  had  the  usual 
trouble  due  to  the  settling  of  basic  iron  salts,  causing 
from  time  to  time  a  temporary  stoppage  of  percolation; 
this,  however,  was  remedied  easily  by  diverting  the 
solutions  for  a  few  days  and  by  shoveling  off  the  mud 
when  dry. 

Saturation. — This  was  also  good,  as  evidenced  by  the 
solutions  seeping  through  the  sides  of  the  heap  at  a 
depth  of  8  ft.  from  the  surface. 

From  the  foregoing  it  is  evident  that  Sacramento 
mine  ore  can  be  safely  piled  to  a  height  of  30  ft.;  if 
delivered  coarse  enough  it  can  be  safely  piled  to  50  ft. 
Aside  from  the  desirability  of  confining  operations 
within  a  suitable  area,  there  is  a  decided  advantage  in 
having  a  deep  heap. 

Ferric  Salts. — Fouling  with  ferric  salts  is  an  impor- 
tant subject  and  deserves  careful  consideration.  The- 
accumulation  increases  steadily;  in  the  third  year  it  is 
likely  to  become  a  menace.  The  following  figures  show- 
ing the  copper  and  iron  salts  in  the  liquor  from  the  heap 
are  instructive: 

POUNDS  PER  1.000  GALLONS 

Cu  Fe"  Fe'"' 

June29,l917 394  0.50  1.00 

Nov.], 1917 4.81  6.33  7.33 

Mar.  24.  1918 2.59  14.85  15.19 

Nov.  I,  1918  (after  si x  months'  rest)  20.95  27.37  73.94 

Nov  5   1918             9.84  22.53  26  28 

Feb.10,1919 3.34  13.85  7.93 

May  16,  1919  (after  one  month's  rest)  3.07  7.00  17.40 

Influence  of  Ferric  Iron 

During  1919-'20,  the  amount  of  ferric  iron  present 
varied  from  15  to  20  lb.  per  1,000  gallons  of  solution, 
and  this  in  face  of  an  ever-decreasing  copper  content. 
It  is  evident  that  if  indiscriminate  washing  is  main- 
tained, a  large  amount  of  ferric  iron  in  the  solution 
from  the  heap  will  become  noticeable  during  the  second 
year,  and  it  will  continue  to  increase  until  it  is  out  of 
proportion  to  the  amount  of  copper  coming  from  the 
heap.  This  increase  in  ferric  salts  will  mean  a  cor- 
responding increase  in  the  consumption  of  iron  in  the 
cementation  plant.  This,  in  the  third  year,  might 
amount  to  5  lb.  iron  per  pound  of  copper  produced. 
With  iron  at  lc.  per  pound,  this  might  be  considered 
a  high-water  mark  of  inefficiency;  it  would  certainly 
insure  a  cost  of  more  than  6c.  per  pound  of  copper  pro- 
duced. The  ferric  iron  comes  from  the  heap  or  mine 
in  the  proportion  of  3  of  ferric  to  1  of  copper ;  it  fre- 
quently goes  as  high  as  7  to  1.  In  the  third  year,  when 
the  daily  flow  of  solution  from   a  heap  might  be  ex- 
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pected  to  attain  a  volume  of  1,500,000  gallons,  the 
amount  of  ferric  iron  prtesenl  may  varj  from  20  to  10  lb. 
per  1,000  gallons.  Suppose  we  consider  30  lb.;  this 
would  mean  45,000  lb.  of  ferric  iron  per  day,  which  in 
turn  means  a  consumption  of  22,500  lb.  of  iron,  with  no 
•equivalent  return  in  copper.  In  addition.  5,825  lb.  of 
iron  was  consumed  as  equivalent  for  6,553  lb.    Thus: 

6,553  lb.  copper         X  §  =    5,825  lb.  iron 
45,000  lb.  ferric  iron  X  4  =  22,500  lb.  iron 

28,325  lb.  iron  =  4.32 
lb.  iron  per  pound  copper. 

But  4.32  lb.  of  iron  at  lc.  per  pound  means  an  addi- 
tional cost  of  4.32c.  per  pound  of  copper.  To  this 
amount  must  be  added  a  further  slight  consumption  of 
iron,  due  to  sulphuric  acid  in  the  solution,  and  also  some 
mechanical  losses.  Actual  experience  in  Spain  has 
demonstrated  that  copper  can  be  recovered  with  a  con- 
sumption of  1.15  to  1.50  lb.  iron  to  1  lb.  copper. 
This  was  proved  in  several  periods  of  six  months'  dura- 
tion. In  Nevada,  also,  copper  has  been  recovered  with 
a  consumption  of  1.15  lb.  of  iron  to  1  lb.  of  copper. 
If  due  precautions  are  observed  at  Bisbee,  there  is  no 
reason  why  the  results  obtained  in  Spain  and  Nevada 
cannot  be  duplicated  in  any  work  now  under  considera- 
tion. The  first  necessary  steps  will  be  seriously  to 
consider  the  proposed  treatment  of  the  heap,  paying 
particular  attention  to  washing,  and  to  the  proper  con- 
trol of  the  ferric  iron. 

Reduction  of  Ferric  Salts 

The  aim  should  be  to  obtain  the  best  product  in  the 
shortest  time  and  at  the  least  expense;  to  get  the  maxi- 
mum amount  of  copper  with  the  minimum  volume  of 
solution  and  as  cheaply  and  quickly  as  possible.  By 
circulating  solution,  or  by  pumping  back  the  leach 
liquors  from  the  heap  to  fresh  ground,  progress  is  made 
in  the  reduction  of  ferric  salts  which  may  be  accumulat- 
ing in  liquors  coming  from  portions  of  the  heap  under 
treatment.  The  return  of  these  liquors  is  additionally 
desirable  because  of  the  increase  in  copper  extracted  per 
unit  volume  of  solution ;  the  high  ferric  salts  are  active 
in  dissolving  copper  from  the  ore,  the  net  result  being 
an  increase  in  copper  extracted,  with  a  low  ferric  iron 
content  in  liquor  going  to  the  cementation  plant.  More- 
over, a  powerful  oxidizing  agent  goes  to  the  heap,  which 
ultimately  means  a  quicker  return.  By  returning  liquors 
to  the  heap  the  efficiency  may  be  increased  up  to  40  per 
cent,  as  has  been  demonstrated  on  Sacramento  Hill  ore. 
Referring  to  the  work  done  with  solutions  high  in 
ferric  salts,  it  must  be  borne  in  mind  that  here  the  re- 
turned liquor  was  delivered  to  ore  that  had  been  partly 
treated  already,  and  was  cold — two  factors  prejudicial 
to  good  results.  The  best  results  are  obtained  when  the 
returned  liquor  can  be  delivered  to  fresh  ore,  or  at  least 
to  dry  ore. 
_  By  the  proper  circulation  and  distribution  of  solu- 
tions, it  is  possible  to  obtain  an  almost  perfect  liquor 
to  send  to  the  cementation  plant.  The  maximum  amount 
of  copper  is  obtained  with  the  minimum  volume  of 
solution,  which  is  to  be  desired;  for  the  plant  should 
be  designed  to  recover  copper,  rather  than  to  treat 
immense  volumes  of  solution  that  are  low  in  copper. 
An  increase  in  copper  in  the  liquor  means  cement  cop- 
per of  higher  grade,  less  iron  consumed  per  pound  of 
copper  recovered,  lower  freight  and  a  saving  in  smelting 


charges.     Further  improvements  can  be  effected  by  the 
installation  of  reduction  beds  or  filters.     These  fi 
may  be  made  from  ordinary  sulphide  ore  (pyrite),  or 
other  reducing  material. 

Utilization  of  Heap  Leaching  on  a  Large  Scale 

The  results  obtained  from  the  small  pilot  heap  at 
Bisbee,  and  the  general  information  derived  therefrom, 
supplied  the  incentive  for  the  large-scale  operations 
now  contemplated.  Nearly  300,000  tons  of  ore,  contain- 
ing about  0.90  per  cent  copper,  has  been  distributed, 
culverts  and  drains  being  carried  on  ahead  of  the  heap 
and  about  50  ft.  in  advance  of  the  piling  of  the  ore. 
A  large  proportion  of  the  surface  of  the  dump  has  also 
been  laid  out  in  25-ft.  squares  in  anticipation  of  leaching 
operations.  This  heap  when  complete  will  contain 
nearly  2,000,000  tons. 

Efficient  Heap  Leaching  Requires  Care 
and  Experience 

Although  the  application  of  heap  leaching  to  the 
treatment  of  ores  is  simple,  a  large  amount  of  care  is 
required  in  preparing  the  heap.  There  is  no  necessity 
for  crushing,  as  run-of-mine  ore  can  be  used  throughout; 
pieces  of  12-in.  diameter  come  in  useful  for  flues  or 
culverts  and  for  covering  the  floor  of  the  heap  so  as  to 
assist  in  the  proper  dissemination  of  air.  The  site  for 
the  heap  should  be  cleared  of  all  brush,  scrub,  and 
heavy  rocks.  It  is  sometimes  advisable  to  put  a  layer 
of  slime  or  mill  tailing  over  the  ground  to  prevent 
excessive  loss  by  seepage,  but  this  is  not  always  neces- 
sary. After  the  floor  has  been  covered  with  large  pieces 
of  ore,  culverts  (having  an  opening  of  12  in.)  are  built 
at  distances  of  about  25  ft.,  according  to  the  depth  of 
the  heap  and  the  coarseness  of  the  ore.  These  culverts 
are  connected  with  other  intersecting  culverts,  so  that 
the  floor  of  the  heap  is  exposed  to  direct  air  currents 
and  consequent  oxidation.  The  culverts  act  also  as 
drains  to  convey  the  solution  toward  the  precipitation 
plant. 

To  insure  good  oxidation,  one  should  take  into  con- 
sideration the  nature  and  character  of  the  ore  to  be 
treated  and  the  proposed  depth  of  the  heap.  Great  care 
must  be  exercised  in  building  the  heap  so  that  the 
proper  proportion  of  coarse  ore  is  mixed  with  fine  mate- 
rial to  insure  good  percolation.  The  operation  of  the 
heap  also  calls  for  skill  and  experience ;  it  is  not  merely 
a  case  of  running  on  water  and  getting  out  copper. 
Indiscriminate  washing  is  the  forerunner  of  trouble. 
Leaching  solutions  should  be  distributed  carefully,  so 
that  washing  and  percolation  are  always  under  control. 

The  amount  of  copper  in  the  solution  coming  from  the 
heap  is  always  a  good  indication  as  to  the  desirability 
of  continuing  work  on  the  section  under  treatment,  or  of 
changing  the  flow.  The  deposition  of  basic  iron  salts 
must  also  be  taken  into  consideration,  for  the  settling 
of  these  on  the  surface  of  the  heap,  if  not  checked  from 
time  to  time,  will  interfere  seriously  with  leaching. 
Treatment  of  the  heap  will  last  from  three  to  five  years, 
depending  on  various  conditions,  chemical  and  mechani- 
cal; as  a  rule,  however,  profitable  extraction  should  be 
complete  within  five  years.  In  Spain,  after  five  years' 
treatment,  when  the  copper  content  of  the  heap  has  been 
reduced  to  about  0.25  per  cent,  the  leached  residue, 
containing  about  48  per  cent  sulphur,  is  shipped  to 
England  to  sulphuric-acid  and  alkali  works. 
To  be  concluded  in  the  May  6  issue 
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San  Jose  mine,  Sierra  Mojada,  Coahuila 


The  Constancia  Mining  Properties  in  Coahuila 

A  Lead-Silver  District  With  a  Good  Record — Product  Shipped  to 
Custom  Smelters — Costs  of  Operation 

By  S.  F.  Shaw 


THE  PROPERTIES  of  the  Constancia  Mining  Co. 
are  situated  in  the  Sierra  Mojada  district, 
Coahuila,  Mexico,  at  the  end  of  the  Mexican 
Northern  R.R.  which  extends  from  Escalon,  Chihuahua, 
meralda,  Coahuila,  a  distance  of  125  km.  Another 
railroad  is  now  being  extended  by  the  government  from 
Cuatro  Cienegas  to  Sierra  Mojada,  and  lacks  about  40 
km.  of  reaching  the  latter  place.  This  new  road  will 
afford  much  better  facilities  for  freighting  coal  from 
the  Sabinas  coal  fields  and  for  shipping  ore  to  the 
Monterrey  smelters. 

The  district  was  discovered  in  1878,  since  which 
time  the  mines  have  been  in  continuous  exploitation. 
The  principal  ore  mined  for  many  years  was  an  oxidized 
argentiferous  lead  ore,  containing  approximately  500  g. 
of  silver,  20  per  cent  to  30  per  cent  lead,  with  consid- 
erable excess  of  iron  over  silica,  and  highly  prized  by 
the  smelters.  For  many  years  the  ore  was  .shipped  to 
the  United  States,  but  after  a  high  import  duty  was 
placed  on  lead  by  the  United  States,  it  became  profitable 
to  erect  smelters  in  Mexico  to  treat  the  ore,  and  the  result 
•he  creation  of  an  important  industry  in  Mexico. 
In  this  connection  it  may  be  remarked  that  the  duty 
about  to  be  placed  on  zinc  ores  entering  the  United 
States  will  probably  result  in  the  establishment  of  zinc 
smelters  in  Mexico,  perhaps  close  to  the  coal  district, 
thus  depriving  United  States  smelters  of  Mexican  zinc. 
In  all  likelihood  in  the  course  of  time  industries  for 
the  manufacture  of  zinc  products  will  be  started  in 
Mexico,  permitting  successful  competition  with  the 
products  manufactured  in  the  United  States. 

No  exact  data  are  available  covering  the  production 
of  ores  from  the  Sierra  Mojada  district,  but  it  is  prob- 
able that  in  excess  of  3,500,000  tons  of  lead  ore  and 
-. 000. 000  tons  of  copper  and  silver-lime  ore  have  been 
shipped,   yielding  $10  to  $15,  United  States  currency, 


per  ton,  or  a  total  of  $55,000,000  to  $80,000,000.  The 
production  from  the  Constancia  properties  alone  has 
been  probably  20  per  cent  to  25  per  cent  of  this  total 
amount. 

The  principal  mines  owned  by  the  Constancia  com- 
pany are  the  Deonea,  Esmeralda,  Guadalupe,  and  Provi- 
dencia  mines,  and  the  Tiro  I  and  Monterrey  mines  have 
been  worked  under  lease.  The  Constancia  company 
also  owns  considerable  interest  in  the  Fortuna,  Fron- 
teriza,  San  Salvador,  and  other  mines. 

The  principal  rocks  to  be  found  in  the  Sierra  Mojada 
district  are  Cretaceous  limestone  and  a  volcanic  ex- 
trusive termed  "agglomerate"  by  Garrey.  Both  of  these 
rocks  are  covered  in  the  valley  by  conglomerate,  or 
closely  cemented  wash,  which  has  been  eroded  from  the 
higher  elevations.  The  valley  of  the  Sierra  Mojada 
district  was  once  occupied  by  the  flanks  of  an  anti- 
cline, the  axis  of  which  extended  in  a  general  east-west 
direction.  The  valley  was  formed  by  the  erosion  of 
the  limestone  along  this  axis,  followed  by  the  outpouring 
of  volcanic  material,  in  which  in  many  places  the  angu- 
lar fragments  of  granite  and  pieces  of  limestone  can  be 
seen.  This  agglomerate  filled  the  valley  and  rose  to 
a  considerable  height  along  the  sides  of  the  limestone 
cliffs.  Erosion  reduced  the  agglomerate  to  the  level 
where  it  is  now  found,  and  in  time  there  accumulated 
a  considerable  depth  of  conglomerate  above  the  agglom- 
erate, which  has  attained  a  known  depth  in  the  valley 
up  to  500  ft.  Along  the  contact  of  the  lower  surface 
of  the  agglomerate  with  the  limestone  a  movement 
or  slide  of  the  agglomerate  has  taken  place  toward 
the  valley,  producing  just  below  the  agglomerate  a  zone 
of  sheared  or  broken-up  limestone,  which  varies  from 
one  foot  to  fifty  feet  in  thickness. 

The  mineral  solutions  have  arisen  along  a  series  of 
three  known  east-west  fracture  zones,  the  argentiferous 
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lead  ore  having  been  deposited  along  two  or  three  strata 
of  limestone  favorable  for  the  reception  of  the  solutions. 
These  lead  replacements  form  a  bed  or  manto  or  mantos, 
covering  a  length  from  east  to  west  up  to  ■">  km.  and 
varying  in  width  from  north  to  south  from  100 
to  175  m.  The  siliceous  lead  ore  and  the  copper  silver 
ore  were  deposited  within  the  sheared  limestone  or  at 
its  contact  with  the  agglomerate,  the  sheared  limestone 
having  proved  readily  accessible  to  the  solutions.  Later, 
copper  and  silver  dissolved  by  meteoric  waters  were 
precipitated  at  lower  points  in  the  sheared  limestone 
and  along  minute  fractures,  thus  forming  the  silver- 
lime  impregnations,  large  tonnages  of  which  have  been 
mined. 

Local  Smelting  Abandoned 

In  the  early  days  of  the  camp,  when  the  argentiferous 
lead  ore  was  the  principal  or  only  ore  produced,  the 
Constancia  company  operated  a  lead  smelter  and  handled 
a  considerable  tonnage,  as  attested  by  the  large  slag 
dump  on  the  property.  With  the  building  of  the  rail- 
road and  reduction  of  smelter  tariffs,  the  resulting  low- 
ered grade  of  lead  ore  that  could  be  shipped,  and 
the  mining  of  large  quantities  of  limestone,  it  was 
found  more  profitable  to  ship  the  ore  to  the  various 
custom  smelting  plants. 

There  was  little  need  for  prospecting  in  the  lead 
mantns,  as  it  was  found  to  be  fairly  easy  to  follow  the 
ore.  Vast  tonnages  of  this  lead  ore  were  packed  on 
the  backs  of  peons  from  the  working  faces  to  the  main 
haulage  levels,  and  in  many  workings  to  the  surface. 
Little  foresight  was  exercised  in  the  early  days  in 
laying  out  levels  so  that  the  transportation  of  ore  could 
be  done  economically. 

The  so-called  contact  orebodies  were  not  continuous, 
as  were  the  lead  mantos;  therefore  a  large  amount  of 
prospecting  work  was  necessary  in  finding  the  ore.  As 
the  contact  dips  from  almost  horizontal  in  a  few  places 
to  45  deg.  or  more  in  others,  prospecting  inclines  driven 
were  not  suitable  afterward  for  transportation  of  ore 
in  mine  cars;  therefore  the  packing  of  ore  on  the  backs 
of  peons  continued.  Occasionally  the  distance  for  this 
means  of  transport  became  too  great,  and  the  mines 
were  obliged  to  utilize  haulage  levels.  At  first  glance 
at  the  various  maps  of  underground  workings  one 
immediately  receives  the  impression  of  an  abundance 
of  haulageways,  but  is  soon  disillusioned  by  a  trip 
through  the  mines. 

A  careful  study  of  the  maps  and  underground  work- 
ings of  all  of  the  mines  in  the  district  has  brought  out 
the  fact  that  although  the  contact  orebodies  and  silver- 
lime  impregnations  are  not  continuous  and  are  appar- 
ently erratic  in  their  occurrence,  they  are,  nevertheless, 
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found  along  certain  east-west  channels,  and  a  careful 
plotting  of  the  strike  of  these  channels  and  the  inter- 
section with  the  contact  will  determine  within  close 
limits  the  position  of  the  extensions  of  these  orebodies. 
A  careful  search  has  revealed  east-west  striking  frac- 
tures, or  series  of  fractures,  extending  from  the  con- 
tact down  into  the  bedded  limestone  under  the  orebodies, 
which  fractures  appear  to  have  been  the  feeders  of 
the  ore  deposits.  By  laying  out  haulage  levels  with 
reference  to  these  lines  or  channels,  the  cost  of  handling 
the  ore  is  materially  reduced. 

Need  for  More  Efficient  Methods 

Nearly  all  of  the  equipment  for  hoisting  is  of  small 
capacity,  and  little  thought  has  been  given  to  economies 
in  fuel  and  labor.  The  equipment  at  the  operating 
mines  of  the  Constancia  company  is  as  follows:  The 
Xo.  11  shaft  on  the  Deonea  mine  has  a  wood  headframe 
243  ft.  high,  and  Parker,  Field  &  Mitchell  8  x  12-in. 
single-drum  geared  hoisting  engine.  The  ore  is  hoisted 
in  a  16-cu.ft.  skip  with  |-in.  steel  cable.  Steam  is 
generated  in  a  Fraser  and  Chalmers  locomotive-type 
boiler,  which  has  no  brick  walls  to  produce  radiation. 
At  this  shaft  there  are  two  zinc  calcining  furnaces,  each 
with  ten  tons'  capacity  of  crude  ore  in  twenty-four 
hours. 

The  Zaragoza  shaft  of  the  Esmeralda  mine  is  equipped 
with  a  Flory  8  x  12-in.  single-drum,  geared  hoisting 
engine.  The  headframe  is  of  wood,  23  ft.  in  height. 
The  boiler  is  of  the  locomotive  type. 

The  northeast  shaft  of  the  Esmeralda  mine  is 
equipped  with  ah  Ottumwa  Iron  Works  8  x  10-in. 
double-drum,  geared  hoisting  engine  and  Fraser  and 
Chalmers  return-tubular  boiler.  The  headframe  is  34 
ft.  high.  Ore  is  hoisted  in  a  self-dumping  skip  of 
18  cu.ft.  capacity. 

The  headframe  of  the  Buena  Ventura  shaft  at  the 
Guadalupe  mine  is  35  ft.  high.  This  shaft  is  equipped 
with  Flory  8  x  12-in.  single-drum  geared  hoisting 
engine.  Steam  is  generated  in  a  Fraser  and  Chalmers 
boiler.  The  ore  is  hoisted  in  a  16-cu.ft.  skip.  The 
cable   is   one  inch   in  diameter. 

The  Monterrey  mine  is  equipped  with  8  x  12-in. 
Fraser  and  Chalmers  single-drum  geared  hoist  using 
1-in.  steel  cable.  Steam  is  furnished  by  an  Erie  City 
locomotive-type  boiler.  The  headframe  is  30  ft.  in 
height. 

The  Tiro  I  mine  has  an  8  x  12-in.  single-drum  geared 
hoisting  engine  using  1-in.  steel  rope.  Steam  is  supplied 
from  an  Erie  City  locomotive-type  boiler.  The  head- 
frame  is  30  ft.  high.    Ore  is  hoisted  in  a  16-cu.ft.  skip. 
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cersoll-Kand  Imperial  Type  B  air  compressors 
10  x  lo  in.  and  15  x  9  in.  with  12-in.  stroke,  each  with 
:  500  cu. ft.  of  free  air  ]x>r  minute,  have  been 
purchased  and  are  on  the  ground,  bul   installation  has 
been  completed. 
The  ore  in  nearly  all  of  the  mines  eventually  reached 
a   where   hoisting  became   necessary.     Mining  is 
usually  done  by  contract   at  a  given  price  per  ton  de- 
livered to  the  shaft.     It   is  then  hoisted  and  trammed 
e    patio,    from   which    it    is    wheeled    in    barrows, 
trammed    in    mine    cars    or    packed    on    the    backs    of 
peons    to    the    railroad    cars.      In    some    instances    the 
trt-ments   are   such   that   the   ore   can   be   shoveled 
directly  from  the  patio  into  the  railroad  cars,  and  at 
one  property  a  bin  of  600  tons-  capacity  has  recently 
been  built  alongside  the  railroad  track,  so  that  the  ore 
led  directly   into  the  cars. 
No  attempt  is  made  to  reduce  the  ore  in  the  district. 
During  recent  years,  since  the  mining  of  zinc  ore  began, 
four  calcining  furnaces  have  been  built  in  the  district, 
and   the   oxidized   zinc   ores,   containing   approximately 
30  per  cent   Zn,   have  been  calcined  to  a  zinc  content 
of   approximately    40    per    cent,    resulting    in    lowered 
freight  costs  and  in  a  higher  smelter  return. 

Costs  of  Operation 

Considering  the  ease  with  which  the  ore  can  be  mined, 
strength  of  walls,  and  dryness  of  the  mines,  the  opera- 
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ting  costs  in  the  Sierra  Mojada  district  have  been  rather 
high.  The  following  costs,  obtained  at  the  Esmeralda 
mine  on  a  small  tonnage,  will  illustrate  this  point : 


OPERATING  COSTS  AT  Till.  ESMEK  \I.I>A  MINE  IN  1911 

Costs  per  Metric  Ton 
Mexican  Currency  (Peso 
0.46 
3.28 
0.77 
0.05 
0.58 
2.24 
0.34 
0.23 


Distribution 
Development  contract 
Stoping 
Timber 
Coal  .. 
Day's  pay  of  men . 

General  expense 

Taxes 

Transport 


Total 


7.95 


OPERATING   COSTS  AT  THE   ESMERALDA    MINE    1919-1920 


Distribution 
Developrr  i 
6  toping. 
Maintenance  of  way . 

Hoisting 

Transport 

Repairs 

General  expense. . . 

Taxes 


Costs  per  Metric  Ton 
lexican  Currency  (Pesos) 


1919 
0.62 
5.82 
0.93 
0.33 
0.62 


1920 
2.74 
7.69 


0  02 
1.46 
7.57 
0.97 


cessively  high,  but  with  proper  equipment,  better  dis- 
cipline and  better  means  for  handling  the  ore  from  the 
stopes  to  the  shaft,  will  be  greatly  reduced.  It  has 
been  the  observation  of  many  engineers  that  cheap  or 
so-called  "pauper"  labor  does  not  necessarily  make  for 
low  costs.  This  is  well  illustrated  by  the  above  costs 
and  by  the  costs  obtained  in  mining  zinc  ore  from  the 
Deonea  mine  during  the  year  1920,  which  were  as  fol- 
lows: 

COST  FOR  MINING  ZINC  OR1     W    1111C  DEONEA  MINE,  1920 


Distribution 

Development 

Stoping. 
Maintenance  of  way. 

Transportation 

General  expense 
Taxes 

Total 


Cost  per  Metric  Ton 
Mexican  Currency  (Pesos) 
2.24 
6.67 
0.56 
0.22 
5.68 
0.91 

16.28 


The  cost  of  calcining  this  ore  was  as  follows: 


Distribution 

Labor 

Fuel 

Materials 

Transport 

Sampling  and  assaying . 

Total.      . 


Cost  per  Metric  Ton, 

Crude  Ore, 

Mexican  Currency  (Pesos) 

1.96 

2.12 


The  gross  value  of  this  ore  per  metric  ton,  f.o.b. 
El  Paso,  with  zinc  averaging  8ic.  per  lb.,  in  United 
States  currency,  was  48.68  pesos. 

Shipping  and  other  charges  were  as  follows : 


Freight  to  the  border. 

Border  charges 

Mexican  export  duty. 


Pesos  per   Metric   Ton 
9.66 
1.80 
1.38 

12.76 


The   costs,    especially   those   for    1919-1920,    are   ex- 


This  leaves  a  net  value  of  35.92  pesos  per  metric 
ton  of  zinc  calcines,  or  27.66  pesos  per  metric  ton  of 
crude  zinc  ore,  or  25.08  pesos  per  avoirdupois  ton. 
With  mining  and  calcining  costs  amounting  to  21.27 
pesos  per  metric  ton,  the  profit  was  6.39  pesos.  Costs 
during  1920  were  at  their  highest  point,  and  with  lower 
labor  cost,  cheaper  supplies,  and  increased  output  the 
costs  would  be  greatly  reduced.  Even  under  these  bet- 
tered conditions  this  ore  cannot  be  shipped  to  the  United 
States  at  a  profit  when  zinc  is  selling  for  less  than  6c., 
United  States  currency,  per  lb.  The  heavy  charges  in 
transporting  the  ore  from  the  mine  to  the  smelter  ab- 
sorb too  great  a  proportion  of  the  total  value  to  permit 
a  profit  to  be  made  unless  the  selling  price  of  zinc  is 
unusually  high. 

Recovery  of  Copper  and  Zinc  by  Leaching 
Pyrites  Cinders 

A  method  for  the  recovery  of  zinc  and  copper  from 
roasted  pyrites  was  recently  described  by  H.  Reisen- 
egger.  (Z.  angew.  Chem.,  1922,  Vol.  35,  p.  57;  ab- 
stracted in  Journ.  Soc.  Chem.  Ind.)  Copper  is  recov- 
ered by  precipitation,  by  means  of  scrap  iron,  from  the 
liquors  obtained  by  leaching  pyrites  residues  with 
water,  either  before  or  after  a  chloridizing  roast.  The 
ferrous  salts  in  the  solution  are  then  oxidized  by  chlo- 
rine gas  and  the  iron  is  precipitated  by  addition  of  zinc 
oxide,  with  the  production  of  an  equivalent  quantity  of 
zinc  salt.  Addition  of  ammonia  results  in  a  precipitate 
of  zinc  hydroxide,  and  the  ammonium  salts  in  solution 
are  recovered  for  use  as  fertilizers. 
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The  Trade  Association  and  the  Mining  Industries 

Metal  Producers  Partly  Organized — Copper  Companies  Are  Members  of 

Several  Trade  Associations  Interested  in  Exports,  Statistics  and  Publicity 

-Business  Depression  Stimulates  the  Formation  of  Industrial  Associations 

B\  i'i  i.i \  Edgar  Wormser 

-tant  Editoi ,  J  tnimal-P 


ONLY  A  CURSORY  EXAMINATION  i  necessary 
to  show  that  the  mining  industries  of  the  United 
States  are  not  well  organized  as  far  as  the  indi- 
vidual groups  of  metal  or  mineral  producers  are 
concerned.  The  two  most  important  branches,  coal  and 
iron,  have  trade  organizations,  the  National  Coal  Asso- 
ciation and  the  American  Iron  and  Steel  Institute,  but 
non-ferrous  mining  and  the  non-metallic  mineral  pro- 
ducers have  but  a  few  scattered  group  representations. 
Copper  mining,  the  greatest  non-ferrous  metal-mining 
industry,  has  no  organization  of  national  scope  to  con- 
sider its  particular  problems,  but  is  peculiarly  interested 
in  the  activities  of  several  associations,  as  will  be  shown. 
The  zinc  producers  are  an  exception,  with  their  well- 
organized  American  Zinc  Institute.  The  lead  producers 
in  the  United  States  have  each  steered  an  independent 
course.  Silver  and  gold  miners  have  organized  only 
locally,  though  often  effectively. 

It  is  true  that  the  American  Mining  Congress  repre- 
sents almost  all  the  mining  industries,  as  its  member- 
ship is  made  up  of  coal,  copper,  gold,  tungsten,  and 
other  metal  and  mineral  producers,  but  its  range  is  so 
broad  that  it  cannot  hope  to  cover  the  interests  of  each 
industry  as  effectively  as  could  individual  trade  asso- 
ciations. The  American  Mining  Congress  is  more  a 
Chamber  of  Commerce  of  the  mining  industries  than  a 
trade  association  and  is  well  fitted  to  cement  the  various 
producing  units  of  the  mining  industries  into  one  large 
organization  that  is  prepared  to  represent  them  in  mat- 
ters affecting  their  welfare  as  a  whole,  such  as  taxation 
and  Federal  legislation. 

Depression  a  Stimulus  to  Organization 
When  an  industry  finds  itself  in  some  unusual  predica- 
ment, when  it  faces  difficulties  which  threaten  its  pros- 
perity and  very  existence,  organization  is  comparatively 
easy.  Adversity  has  accounted  for  many  trade  associa- 
tions. Thus  the  Copper  and  Brass  Research  Association 
was  formed  to  promote  the  wider  use  of  copper  and 
brass  products  and  to  discourage  the  use  of  substitutes 
—admirable  objects,  which  the  copper  industry,  finding 
itself  enveloped  in  the  worst  depression  in  its  his 
felt  were  necessary  to  insure  its  prompt  and  substantial 
recovery.  If  copper  were  selling  today  for  1919  i  rices 
I  doubt  whether  the  Copper  and  Brass  Research  Asso- 
ciation would  exist.  Necessity  is  the  mother  of 
invention  no  less  in  economic  than  in  industrial  and 
technical  affairs. 

It  is  perhaps  incorrect  to  say  that  the  copper  industry 
is  unorganized,  as  organization  has  taken  a  different 
direction  from  that  in  other  mineral  industries.  In- 
stead of  one  large  association  capable  of  discharging  the 
duties  common  to  the  group,  copper  producers  are  inter- 
ested .in  three  trade  associations,  all  performing  separate 
and  important  functions— the  Copper  Export  Associa- 
tion, the  Copper  and  Brass  Research  Association,  and 
the  American  Bureau  of  Metal  Statistics. 


Tin'  Copper  Export  Association  was  formed  solely  for 
the  purpose  of  selling  the  copper  production  i 
members  collectively  to  foreign  customers.  It  took 
advantage  of  the  liberalization  of  the  Sherman  Law 
permitting  combinations  of  producers  or  manufacturers 
to  engage  in  export  business.  Peculiarly  enough,  the 
Copper  Export  Association  actually  stifles  competition 
among  its  members  for  export  trade,  as  no  member  sells 
copper  to  a  foreign  customer  except  through  the  asso- 
ciation, and  as  each  participates  on  a  pro-rata  basis  in 
each  sale  of  that  body.  What  a  furore  would  be  caused 
by  an  organization  engaged  in  similar  activities  in 
domestic  trade !  The  Copper  Export  Association  is  per- 
mitted by  law  to  do  that  in  foreign  trade  for  which 
associations  would  be  prosecuted  in  domestic  business 
transactions. 

Producers  Attempting  to  Popularize  Use 
of  Copper 

The  second  trade  association  in  which  the  copper  in- 
dustry is  interested,  the  Copper  and  Brass  Research 
Association,  does  not  employ  extensive  laboratory  facili- 
ties, as  its  name  would  indicate,  but  attends  to  the 
publicity  problems  of  the  copper  and  brass  industries — 
advertising,  if  you  will.  It  is  an  organization  for  com- 
mercial research  into  effective  publicity  methods  which 
will  be  of  value  to  the  entire  group.  It  is  noticeable 
that  the  Anaconda  Copper  Mining  Co.  is  running  an 
attractive  series  of  advertisements  in  the  New  York 
papers  directing  attention  to  the  merits  of  copper 
shingles.  The  Anaconda  Copper  Mining  Co.  is  specifi- 
cally mentioned  in  each  advertisement  and  seems  to  be 
responsible  for  the  campaign.  Being  the  most  important 
factor  in  the  copper  and  brass  trade  of  the  country,  it 
is  powerful  enough  financially  to  undertake  an  inde- 
pendent course  and  benefit  thereby.  Its  position 
parallels  that  of  the  New  Jersey  Zinc  Co.  in  the  zinc 
trade,  whose  advertisements  in  its  own  behalf  popular- 
izing the  use  of  zinc  are  generally  familiar  to  the 
mining  industries. 

Collective  advertising  is  one  of  the  great  fields  open 
to  the  trade  association  and  is  only  now  beginning  to 
be  used.  It  enables  both  large  and  small  producers  to 
profit  by  an  intelligent  and  concentrated  effort  to  en- 
large the  market  for  their  product.  Although  large 
metal  producers  occasionally  are  willing  to  finance  an 
advertising  campaign  from  which  smaller  producers 
derive  an  indirect  and  sometimes  direct  benefit,  it 
would  seem  to  be  more  equitable  to  have  this  task  per- 
formed by  a  representative  organization  of  the  industry 
rather  than  by  the  individual  producer. 

The  third  association  which  the  copper  industry  aids 
is  the  American  Bureau  of  Meta!  Statistics,  which 
furnishes  to  producers  monthly  statistics  of  produc- 
tion, consumption,  and  stocks,  thus  covering  one  of 
the  functions  of  the  ordinary  trade  association.  It 
supplies  valuable  statistical  information  to  copper  pro- 
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docers   promptly  and   efficiently,   bul   lakes   great   pre- 

ta  reporta  do  not  become  public.    For  this 

policy  the   copper   producers   themselves   are   probably 

QSJble,    but    it    is    hardly    in    line    with    Secretary 

U    in  regard  to  trade  statistics.     However. 

no  matter   how  carefully  this  information   is  guarded. 

it   is   usually   well   known  by  anyone   who   is  interested 

in  it  within  a  short  time  after  it  is  distributed. 

BAL  LABGE  GBODPS  CONTROL  fJOPPEB  PRODUCTION 

Through  these  three  organizations,  copper  producers 
have  been  able  to  tackle  separately  three  of  their  most 
important  problems — export  trade,  the  provision  of 
promptly  available  statistics,  and  wider  publicity.  I 
know  of  no  other  metal  industry  so  organized.  However, 
they  have  no  regular  means  of  getting  together  for 
the  discussion  of  matters  not  germane  to  activities  of 
the  three  associations  mentioned. 

Copper  producers  in  the  United  States  or  in  the 
tern  Hemisphere  are  organized  into  six  large  and 
financially  powerful  groups,  with  such  a  strong  grip 
upon  the  world's  production  that  perhaps  they  do  not 
feel  the  need  of  further  organization.  Thus,  the  Hayden- 
Jackling-Guggenheim-Morgan  group  controls  the  Utah, 
Ray  Consolidated,  Nevada  Consolidated,  Chino,  Chile. 
Braden,  Kennecott,  Butte  &  Superior,  and  American 
Smelting  &  Refining  companies.  Another,  the  Rocke- 
feller-Ryan group,  controls  the  Anaconda,  Inspiration, 
North  Butte.  Utah  Consolidated,  and  Mountain  Copper 
companies.  The  Phelps  Dodge,  \V.  A.  Clark,  Calumet  & 
Hecla,  and  Adolph  Lewisohn  interests  are  other  impor- 
tant groups.  Among  all  of  them  there  is  a  certain 
amount  of  business  rivalry  and  pride  of  organization. 
Each  group  usually  has  a  definite  sales  policy  for  its 
product  and  is  strong  enough  financially  to  carry  out 
any  of  its  business  plans  to  further  the  welfare  of  its 
group.  Nevertheless,  they  are  all  in  the  same  boat 
when  it  comes  to  struggling  against  conditions  that 
forced  practically  the  entire  industry  to  shut  down.  The 
last  two  years  offered  a  splendid  opportunity  for  the 
producers  to  organize  an  association  that  would  repre- 
sent them  for  years  to  come,  but  it  has  only  been 
taken   advantage   of   in   the   direction   indicated   above. 

An  American  Copper  Institute  has  much  to  recom- 
mend itself  to  the  consideration  of  copper  producers. 
For  one  thing  it  would  give  an  opportunity  for  the 
members  to  know  each  other  better  and  induce  a 
more  sympathetic  attitude  among  them.  The  functions 
of  the  organizations  having  to  do  with  statistics  and 
publicity  for  the  industry's  products  could  be  readily 
taken  over  by  the  new  association  and  many  others 
added  to  them.  As  for  the  Sherman  Act,  the  present 
temper  of  the  business  administration  in  Washington 
and  its  desire  to  use  the  trade  association  in  stabilizing 
business,  with  the  strong  probability  that  rules  will 
be  promulgated  for  their  guidance,  is  an  indication 
that  the  United  States  is  emerging  from  a  period  of 
wastefulness  to  a  period  of  intense  but  enlightened  com- 
petition in  which  the  trade  association  will  play  an 
important  part.  The  legitimate  trade  association,  play- 
ing with  all  its  cards  upon  the  table,  never  had  anything 
to  fear  from  the  Sherman  Act. 

It  may  be  difficult  to  convince  some  copper  and  other 
metal  producers  that  the  publication  of  statistical  in- 
formation will  not  jeopardize  their  own  interest  and  that 
any  fancied  advantage  they  possess  is  largely  illusory, 
but  I  have  no  doubt  it  will  ultimately  be  done. 

Zinc    producers    have    a    strong    and    well-organized 


trade  association  in  the  American  Zinc  Institute.  It 
is  one  of  the  organizations  formed  as  a  direct  outgrowth 
of  the  war  conditions  at  the  height  of  the  conflict — 
July  29,  1918.  No  better  example  of  the  work  of  a 
trade  association  in  the  metal  trades  exists,  and  space 
will  be  devoted  in  another  article  to  treat  of  its  many 
accomplishments,  trials,  and  tribulations.  The  zinc  in- 
dustry is  now  organized  in  a  most  thorough  manner,  and 
is  adequately  prepared  to  lend  its  influence  upon  any 
issue  which  affects  the  industry  as  a  whole,  be  it  the 
tariff,  taxation,  or  transportation.  Individual  antag- 
onism and  the  jealousy  which  were  characteristic  of 
some  zinc  producers  before  the  war  have  given  place 
to  a  much  more  wholesome  spirit  of  "live  and  let  live." 

Lead  Producers  Unorganized 

Individual  rather  than  collective  action  has  been  the 
rule  among  lead  producers  on  any  issue  affecting  their 
interests.  Unlike  the  situation  in  copper  and  zinc,  no 
stimulus,  such  as  overproduction  or  loss  of  markets, 
has  encouraged  the  lead  companies  to  form  an  associa- 
tion to  improve  their  lot.  The  lead  industry  is  not 
overbuilt;  production  and  consumption  generally  strike 
a  good  balance  and  prices  fluctuate  slowly.  Business 
has  been  steadier  in  lead  than  in  any  other  non-ferrous 
metal  during  the  period  of  deflation;  and  if  business  is 
good,  why  worry  about  a  trade  association?  This  seems 
to  have  been  the  reasoning.  Another  deterrent  to 
organization  is  to  be  found  in  the  charges  that  have 
been  made  against  lead  manufacturers'  associations  of 
maintaining  prices  and  destroying  competition. 

A  few  lead  companies  in  the  United  States  control 
production.  They  are  the  American  Smelting  &  Refin- 
ing Co.,  the  St.  Joseph  Lead  Co.,  the  U.  S.  Mining. 
Smelting,  &  Refining  Co.,  the  Bunker  Hill  &  Sullivan 
Mining  &  Concentrating  Co.,  the  National  Lead  Co. 
and  a  few  smaller  producers  such  as  the  Eagle  Picher, 
and  the  American  Zinc,  Lead  &  Smelting  Co.  Whenever 
any  subject  arises  vital  to  their  interest,  individual 
action  has  been  the  rule.  There  is  less  reason  to  antic- 
ipate the  formation  of  a  lead  institute  than  to  expect 
the  creation  of  any  other  non-ferrous  metal  organiza- 
tion. Statistics  covering  lead  production,  consumption, 
and  stocks  are  gathered  and  distributed  by  the  Amer- 
ican Bureau  of  Metal  Statistics.  Fortunately  for  lead, 
the  slogans  "Make-it-of-lead"  or  "Buy-something-made- 
of-lead"  have  not  had  to  be  used  in  an  effort  to  widen 
the  market  for  the  metal,  with  its  excellently  diversified 
market.  Nevertheless,  an  unexpected  predicament 
might  conceivably  suddenly  involve  the  industry  and 
encourage  the  formation  of  an  organization  to  serve  it. 
For  that  reason  it  would  be  well  to  be  prepared. 

Local  Organizations  Have  Been  Influential 
Although  many  local  state  and  district  associations 
of  gold  and  silver  producers  exist,  they  have  no  national 
organization.  The  local  gold  and  silver  producers' 
associations  have  done  yeoman  service  in  promoting  or 
opposing  issues  influencing  their  prosperity.  One  of 
them  was  the  first  to  agitate  for  a  gold  bonus,  a  cry 
that  was  picked  up  r.nd  almost  carried  to  a  successful 
conclusion  by  the  American  Mining  Congress.  Other 
local  associations  have  busied  themselves  with  technical 
discussions,  to  the  mutual  benefit  of  the  members  and 
have  been  a  splendid  agency  to  inculcate  a  warm  feeling 
of  co-operation  among  them. 

Gold  and  silver  producers  are  generally  uninterested 
in  the  disposal  of  their  product  beyond  the  mint.    They 
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have  been  contenl  to  lei  the  banker  concern  himself 
with  the  use  of  the  precious  metal  in  commerce.  Dur- 
ing the  war,  the  tremendous  disorganization  of  prices 
and  values  presented  an  excellent  opportunity  for  the 
stink  of  the  underlying  causes  of  these  changes,  so  that 
many  a  gold  and  silver  producer  is  more  familiar  today 
with  questions  regarding  exchange  and  premiums  than 
he  was  before  the  war;  but  there  is  much  room  for 
further  study  of  the  gold  and  silver  questions.  The 
formation  of  an  association  of  gold  and  silver  producers 
— its  title  is  secondary — would  find  a  fertile  field  in 
the  study  of  problems  of  the  utmost  importance  to  the 
restoration  of  sound  currencies  throughout  the  world. 
It  could  lend  constructive  assistance  in  introducing  a 
sound  metallic  basis  for  the  world's  monetary  systems 
and  handle  such  a  question  as  the  establishment  of  an 
American  silver  exchange. 

What  will  the  silver  producers  do  to  meet  the  time, 
only  two  years  hence,  when  the  repurchase  provisions  of 
the  Pittman  Act  will  have  been  fulfilled?  Surely  that 
alone  is  a  topic  important  enough  to  require  the  early 
attention  of  the  entire  silver-mining  industry  of  the 
country.  If  the  principal  and  minor  silver  producers 
believe  the  issue  important  enough  to  warrant  the  for- 
mation of  an  organization  to  consider  their  problems, 
they  should  be  amply  rewarded  for  the  effort.  In  passing, 
were  a  silver  association  in  existence  today,  would  not  it 
be  an  ideal  means  of  combating  the  propaganda  which 
occasionally  appears  seeking  to  repeal  the  Pittman  Act? 
If  no  national  association  is  formed  the  local  bodies  can 
continue  their  admirable  work  and  they  should  receive 
support. 

Trade  Associations  Can  Accomplish  Great  Good 
in  Non-Metallic  Fields 

When  we  come  to  the  non-metallic  industries,  exclu- 
sive of  coal,  we  find  that  those  industries  supplying 
building  materials,  sand,  gravel,  stone,  and  cement  are 
fairly  well  organized,  and  in  some  trades  too  well 
organized,  in  that  they  have  exceeded  the  functions  of 
the  legitimate  trade  association  in  attempting  to  main- 
tain high  prices,  stifle  competition,  and  indulge  in 
other  nefarious  practices.  Those  associations  have 
brought  disfavor  upon  all  associations,  though  many  of 
them  have  been  playing  the  game  fairly.  A  few  other 
non-metallic  industries  have  their  trade  associations — 
the  graphite,  talc,  phosphate,  and  several  others,  but  a 
good  opportunity  exists  among  some  of  them  to  organize, 
particularly  for  the  discussion  of  technical  matters,  in 
w'hich  there  seems  to  be  a  lamentable  secrecy. 

The  efficient  exploitation  of  the  non-metallic  mineral 
resources  of  the  United  States,  and  the  meeting  of  for- 
eign competition,  are  partly  contingent  upon  better  tech- 
nical processes,  the  elimination  of  waste,  and  a  better 
understanding  of  marketing  conditions.  In  some — one 
might  say  almost  all — non-metallic  industries  a  regret- 
table lack  of  standardization  exists.  A  good  method  of 
clearing  up  these  problems  would  be  to  organize  the 
various  units,  small  as  they  may  be,  into  trade  asso- 
ciations capable  of  acting  for  the  entire  group. 

Whether  the  mining  industries  will  remedy  their  lack 
of  adequate  organization  in  the  near  future  is  an  in- 
teresting speculation.  They  have  much  to  gain  and 
nothing  to  lose  by  it.  The  tendency  toward  industrial 
co-operation  as  a  means  of  effectuating  an  improvement 
in  business  methods  is  growing  stronger  every  day. 
Manufacturers,  to  realize  its  advantages,  have  only  to 


reflect  upon  the  methods  pursued  bj  labor  and  agri- 
culture, with  their  modern  organizations.    Magnanimitj 

on  the  part  of  the  Btrong  producers  and  a  sympat  In  I  i< 
consideration  of  the  position  of  the  smaller  ones  will 
be  required.  Each  will  have  to  subordinate  his  own 
particular  interest  for  the  welfare  of  the  entire  indus- 
try, but  that  should  not  be  a  difficult  condition  to  bring 
about,  as  it  does  not  require  great  sacrifice. 

If  openly  conducted,  the  trade  association  cannot  help 
but  command  the  respect  and  commendation  of  the 
American  public,  whose  watchword  in  politics,  athletics. 
and  in  practically  every  walk  of  life  is  teamwork- 
co-operation.  Only  lately  has  industry  been  applying 
the  principles  of  organization,  and  the  mining  indus- 
tries have  played  a  part  in  the  movement;  but  there  is 
a  good  opportunity  for  further  growth,  and  it  is  to 
be  hoped  that  intensive  development  will  follow. 


Explorations  in  the  Cuencame  District, 
Durango 

Alberto  Terrones  Benitez,  of  Durango  City,  Mexico, 
has  recently  been  exploring  near  Pasaje,  in  the  Cuen- 
came district,  Durango.  Here  he  found  the  remains  of 
a  mammoth  at  a  place  called  La  Cieneguita;  the  molar 
tooth  with  its  ridged  surface  leaves  no  doubt  as  to  the 
identity  of  the  fossil.  This  was  found  close  to  the 
contact  between  the  Quaternary  formation  and  a  con- 
glomerate of  the  Upper  Cretaceous.  According  to  Mr. 
Terrones,  it  had  not  heretofore  been  considered  prob- 
able that  fossils  of  this  kind  could  be  found  in  this 
country,  though  subsequent  investigation  has  shown 
that  similar  fossils  have  been  found  in  the  Nombre  de 
Dios  district,  forty  miles  southeast.  Exploration  for 
more  fossils  is  being  continued.  The  country  is  said 
to  be  interesting.  Great  areas  of  level  ground  formed 
by  conglomerates  and  limestones  predominate,  the  lat- 
ter showing  schistose  structure  in  some  regions.  This 
formation  belongs  to  the  Upper  Cretaceous  and  has  been 
cut  at  different  places  by  extrusive  volcanic  flows,  form- 
ing the  mountain  ranges  where  the  mineralized  zones 
have  been  discovered,  like  the  Sierra  de  Yerbaniz 
(Orito  mines),  the  Pozuelos  mines,  and  the  enormous 
deposits  at  Velardefia.  Cerro  Blanco,  a  huge  mountaia 
overlooking  the  country  for  hundreds  of  miles,  seems  to 
have  been  the  focus  of  eruptive  activity.  The  country 
around  this  mountain  is  entirely  unexplored. 

Comstock  Lode  Still  Rich 

Recently  E.  S.  Bastin,  of  the  U.  S.  Geological  Survey, 
has  made  a  microscopic  study  of  the  Comstock  ores,  and 
in  his  report,  published  as  the  Geological  Survey's  Bul- 
letin 735-C,  entitled  "Bonanza  ores  of  the  Comstock 
Lode,"  he  concludes  that  in  the  ores  from  depths  greater 
than  500  ft.,  which  include  most  of  the  bonanza  ores  of 
the  lode,  the  silver  is  practically  all  in  primary  minerals. 
Descending  solutions  of  surface  origin  produced  a  large 
increase  in  the  silver  content  of  certain  ores  obtained 
within  500  ft.  or  less  of  the  surface,  yet  even  at  those 
depths  a  part  of  the  silver  is  contained  in  primary  min- 
erals, and  some  rich  ores  taken  from  slight  depths 
showed  no  secondary  silver  minerals.  Gold,  so  far  as 
observed,  is  primary  in  all  the  ores. 

Although  the  deeper  parts  of  the  lode  probably  con- 
tain no  orebodies  comparable  in  size  and  richness  to  the 
great  bonanzas  of  the  past,  the  primary  origin  of  some 
of  the  rich  ores  encourages  deeper  development. 
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Use  of  Slip  Scrapers  in 
Carson  Hill  Mines 

Spreading  Stope  Filling  from  Bottom  of 
Finger  Raises  Cut  About  60  Per  Cent 

By  Frank  s.  Ferraris 

ONE  of  the  most  important  labor-saving  devices  ever 
put    into    successful    operation    along    the    Mother 
Lode  was  the  slip  scraper  used  in  the  Morgan  mine  of 
the  Carson  Hill  Gold  Mines.  Inc.,  at  Melones,  Cal.    The 
all    stopes   of   the   mine    were    filled   from   a 
hole  on  the  summit  of  Carson  Hill.     A  series  of 

-  connected  each  stope  to  the  glory  hole.     This 

-  consisted  of  one  main  raise  along  the  foot  wall 
in  the  center  of  the  stopes  and  extending  to  the  glory 
hole.     Finger  raises  were  run  from  each  end  of  every 

tersecting  this  main  raise. 
When  the  filling  was  needed  on  the  south  end  of  the 
a  bulkhead  would  be  put  over  the  north   finger 


Handle-*^ 

■     - 

■  Bail 

Details  of  Carson  Hill  slip  scraper 

raise,  which  would  cause  the  filling  to  go  to  the  south 
end.  The  filling  was  broken  in  the  glory  hole  by 
.-drilling  10  to  12-ft.  holes  in  benches  and  blasting 
directly  into  the  main  raise,  which  allowed  the  filling 
to  drop  into  the  stopes. 

The  foot  walls  of  the  stopes  have  a  pitch  of 

eg.     Much  of  the  filling  coming  out  of  the 

finger   raises   piled    up    in   the   proper   places,   but   the 

length  and  width  of  the  stopes  were  such  that  it  neces- 

l  considerable  hand  mucking  to  fill  the  stopes  so 

"he   filling  would   parallel   the   roof  of  the   stope. 

m  of  filling   was   expensive,   as   high  wages 

paid  to  muckers,  and  labor  was  not  only  scarce  but 

inefficient,  owing  to  conditions  incident  to  the  war. 

I*    was  decided  to  experiment  with  a  device  such  as 

•  r,  and  one  was  made   in  the  company's 

shops.     Two  Ingersoll-Rand  Tugger  ho  nlaced 

platform  made  of  2-in.  plank  red  against 

ill  by  drilling  two  I     es  the  hanging 

ig  two  eye-holts  in  the  holes.     A  short  piece 

•-.  '.'■<:.  the  platform    o  these  bolts. 


One  of  the  t aggers  was  used  for  the  forward  pulling 
line  and  the  other  for  the  back  line.  Holes  were  drilled 
into  the  roof  of  the  stopes  and  plugs  inserted,  to  which 
snatch  blocks  were  fastened  for  the  cable  to  pass 
through.  These  blocks  were  moved  whenever  it  became 
necessary  to  pull  the  filling  to  some  other  point  in  the 
stope. 

The  tuggers  were  set  on  the  platforms  so  that  one 
man  could  operate  both  of  them  from  one  position 
Cables  5  in.  in  diameter  were  used  on  both  drums,  which 
had  a  hoisting  speed  of  200  ft.  per  minute  with  a  90-lb. 
air  pressure. 

One  man  was  required  to  handle  the  scraper.  About 
half  a  ton  of  filling  was  moved  every  trip.  A  little  dif- 
ficulty was  experienced  at  first  in  getting  the  bail 
fastened  in  the  proper  place.  At  first  it  was  set  back- 
too  close  to  the  center,  which  allowed  the  scraper  to 
turn  over  whenever  it  struck  coarse  material. 

In  building  a  scraper  that  is  3  ft.  2  in.  in  length  (as 
shown  in  the  illustration),  it  is  necessary  to  have  the 
bail  fastened  1  ft.  4  in.  back  from  the  front  end  and 
4  in.  above  the  bottom.  At  this  position  it  is  easily 
dumped.  A  50-lb.  lift  on  the  handle  will  dump  the 
scraper  when  loaded. 

The  point  or  nose  of  scraper  is  the  only  wearing  part. 
This  is  changeable  and  can  be  removed  by  cutting  six 
rivets  and  a  new  point  put  on.  The  bail  is  made  of 
1-in.  steel,  and  is  3  ft.  2  in.  long.  A  shorter  bail  could 
be  used,  but  if  it  is  too  short  it  tends  to  prevent  the 
:raper  from  getting  a  full  load  within  a  distance  of  a 
few  feet.  The  complete  scraper,  with  its  bail,  weighs 
approximately  100  lb.  if  made  of  ]-in.  sheet  steel. 

With  the  two  men  which  are  needed  to  operate  this 
scraper,  about  100  tons  of  filling  can  be  moved  in  one 
eight-hour  shift  to  a  distance  of  50  ft.  Use  of  the 
scraper  has  cut  the  filling  cost  about  60  per  cent  at  this 
property. 


Assay  of  Battery  Chips  for  Gold  and  Silver 

By  John  Watson 

During  the  last  two  years  I  have  often  been  called 
upon  to  make  arbitration  assays  for  a  central  reduction 
works  on  the  Rand.  The  following  notes  may  be  useful 
to  those  who  have  to  carry  out  such  determinations: 

The  material  assayed  contains  a  miscellaneous  assort- 
ment of  chips  from  steel  shoes  and  dies,  pieces  of  old 
screening  and  the  like  from  the  mill,  enriched  often  by 
beads  of  amalgam.  At  the  reduction  works,  a  f ait- 
average  sample,  taken  in  the  presence  of  the  vendor's 
representative,  is  ground  fine  enough  to  pass  through  a 
10-mesh  screen.  The  whole  is  then  thoroughly  mixed, 
after  drying,  if  necessary,  and  portions  are  sealed  for 
assay  by  the  respective  parties,  who  retain  one  or  two 
i  parts  for  arbitration.  If  a  greater  difference  than 
5  per  cent  is  found  to  exist  between  the  assay  values 
of  buyer  and  seller,  it  is  customary  on  the  Rand  to 
send  a  sample  for  arbitra 
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The  following  charge  will  be  found  to  give  .1  | d 

fusion : 


Sample \  .T 

Sodium  carbonate...!  A.T. 

Silica    (  fire   from 

irolcl  or  silver)  ...  .1  A.T. 


Borax,  anhydrous  '    V.T. 

Bed  lead \  T 

Cornmeal,  flour, 

■  M   charcoal.  . .    l  m  A.T. 


Owing  to  the  coarseness  of  the  sample  and  possible 

presence  of  amalgam,  at  least  six  different  port  ions 
should  be  fused,  and  the  average  n  nit  reported.  In 
weighing  out  the  flux  it  saves  time  to  weigh  first  .six 
portions  of  i  A.  T.  each  or  3  A.  T.  of  sodium 
and  plaee  in  a  clean  shallow  dish,  following  with  six 
times  the  quantities  given  above  of  the  other  com- 
ponents. The  whole  flux  is  then  put  through  a  40-mesh 
screen  and  thoroughly  mixed. 

In  weighing  out  the  charge  3.60  A.  T.  mixed  flux  is 
placed  in  a  Wedgwood  mortar,  then  4  A.  T.  of  the 
sample  is  added,  the  whole  ground  well  together,  then 
transferred  to  the  fire-clay  crucible,  the  mortar  being 
cleaned  out  each  time  with  a  little  Na.CO.,  which  can 
be  added  as  a  cover  to  the  charge.  About  half  an  hour's 
fusion,  at  a  fairly  bright  red  heat,  will  be  required, 
when  the  contents  (if  sufficiently  fluid)  may  be  poured 
into  iron  slag-molds,  well  cleaned  and  slightly  greased. 
The  weight  of  lead  reduced  will  be  of  a  convenient  size 
for  cupellation,  in  cupels  of  say  70  g.  absorption.  After 
cupellation,  each  bead  of  bullion  is  weighed,  24  times 
its  weight  of  pure  assay  silver  added,  rolled  up  in  lead- 
foil  and  re-inquarted.  The  parting  is  carried  out  in 
nitric  acid  of  1.21  specific  gravity,  heated  to  boiling 
point  or  nearly  so.  The  boiling  must  be  continued  until 
all  silver  is  dissolved.  In  the  treatment  of  very  rich 
samples,  it  may  be  necessary  to  boil  again  in  nitric  acid 
of  1.31  specific  gravity,  though  such  operations  are 
comparatively  rare. 


Shaft  Arrangements  for  Hoisting 

The  prevailing  rectangular  timbered  shaft  is  usually 
equipped  with  wooden  guides.  These  are  dressed  tim- 
bers 4  x  4,  4  x  6,  6  x  6,  or  6  x  8  in.  in  dimensions. 
They  are  three  or  four  sets  in  length  and  are  attached 
to  the  wall  plates  and  dividers  by  countersunk  lag- 
screws.  Two  guides  are  necessary  in  each  compartment. 
In  place  of  wooden  guides,  steel  rails  and  iron  channels 
are  sometimes  used.  In  shafts  of  circular  section  the 
guides  are  wooden  or  of  wire  rope.  In  German  colliery 
shafts,  the  guides  are  placed  at  either  end  of  the  cage 
and  have  to  be  interrupted  at  the  landings  to  permit 
entrance  to  the  cage.  They  are  exceedingly  awkward  in 
this  position. 

Rope  guides  are  used  in  English  collieries.  The 
guide  is  14  to  li  in.  in  diameter  and  may  be  a  locked- 
coil  cable  or  a  rope  made  of  seven  bars  or  wires.  The 
locked-coil  guide  cable  is  made  of  seven  large  wires 
and  an  outer  shell  of  round  and  lock  wires.  Three  to 
four  rope  guides  are  required  for  each  cage.  The  cages 
are  given  a  clearance  between  each  other  of  12  to  18  in. 
and  to  prevent  the  possibility  of  their  colliding, 
fenders  are  attached  at  the  top  and  bottom  of  each 
cage  and  two  guard  cables  placed  in  the  shaft  between 
the  cages.  The  guides  are  attached  to  the  headframe 
and  hang  free  from  all  attachments  in  the  shaft.  At 
the  bottom  they  are  prevented  from  swaying  by  straps 
which  hold  them  against  buntons  but  leave  them  free 
to  move  up  and  down.  Heavy  cast-iron  weights  are 
attached  to  the  guides  and  place  them  under  sufficient 
tension  to  cause  them  to  act  like  a  rigid  bar. 


Safetj  catches  cannot  be  used  with  metal  guide  .  and 
wooden  guides  must   be  made  of  generoue  dimensions 
and    securely   fastened    to    make    them    effective.     The 
Butte  practice  of  placing  studdles  back  of  the  v 
in  the  shaft   sets  is  excellent  th<    skipH 

are  supported  on  a  track   fastened  to  the  wall  p 

lard  rail  is  not  infrequently  placed  above  the  skip 
win-els  iii  such  a  position  as  to  prevenl  the  skip  from 
leaving  the  rails.  Where  this  is  not  done,  timber  guides 
on  the  sides  of  the  skip  are  advisable.  Safety  ca 
are  occasionally  seen  in  incline  shafts,  and  are  no  doubt 
effective. 

It  was  formerly  the  custom  to  equip  with  landing 
chairs  all  landing  places  in  shafts  used  for  cage  hoist- 
ing, but  practice  has  rendered  them  more  or 
obsolete  except  at  the  topmost  or  surface  landing.  When 
installed  at  levels  they  are  an  element  of  danger,  as 
they  may  be  left  accidentally  projecting  into  the  shaft 
and  be  struck  by  the  cage  as  it  descends. 

A  manila  or,  preferably,  a  galvanized  wire  rope  is 
installed  in  the  corner  of  each  compartment  on  the  load- 
ing side  of  the  cages.  A  J-  or  4-in.  manila  rope  or  a 
i-  or  2-in.  wire  rope,  depending  on  the  depth,  is  usually 
selected.  It  is  held  in  place  by  cleats  which  prevent 
it  from  swaying  (cleats  are  placed  at  100  to  200  ft. 
intervals).  The  upper  end  is  attached  to  a  counter- 
balance bell  crank  and  the  vertical  arm  of  the  bell  crank- 
is  attached  to  the  wire  leading  to  the  bell.  The  manila- 
rope  pull  is  satisfactory  enough  for  shallow  shafts,  but 
for  depths  exceeding  1,500  ft.  it  is  a  clumsy  device.  The 
wire  rope  is  efficient  for  much  greater  depths,  but  for 
depths  exceeding  2.500  ft.  the  electrical  signal  system  is 
preferable.  Rope  pulls  are  usually  installed  in  shafts 
for  emergency  signaling  purposes.  Electrical  signaling 
systems  co-ordinated  with  lamp  flashes  and  supple- 
mented by  a  telephone  have  been  developed,  and  are  effi- 
cient and  satisfactory  for  shafts  of  all  depths. 

The  pneumatic  whistle  and  bell  are  used  in  one-level 
shafts  of  moderate  depth.  The  device  can  also  be  used 
from  different  levels,  each  level  being  similarly  equipped. 
The  installation  consists  of  a  14-  or  2-in.  pipe  in  each 
compartment.  At  the  hoisting  engine  the  pipe  ter- 
minates in  a  whistle  or  pneumatically  operated  bell. 
At  each  station  a  short  pneumatic  cylinder  and  whistle 
or  bell  is  placed.  Striking  the  plunger  of  the  cylinder 
a  sharp  blow  with  the  hand  sends  a  wave  of  air  through 
the  system,  operating  the  whistles  or  bells.  The  pipe 
can  also  be  used  as  a  speaking  tube.  The  system  works 
satisfactorily  and  is  used  at  many  collieries. 


Use  of  Spring  Draw-heads  in  Hoisting 

To  reduce  the  shock  of  starting,  spring  draw-heads 
are  sometimes  used.  In  its  simplest  form  the  spring 
draw-head  consists  of  a  heavy  coiled  spring  like  a  car 
spring.  The  draw-head  extends  through  the  spring,  and 
a  heavy  plate  bolted  thereto  compresses  the  spring 
against  the  main  frame  of  the  cage.  Spring  draw-heads 
are  desirable,  although  not  universally  used  in  hoisting 
practice. 


Wedge  Fastenings  for  Attaching  Ropes 

Wedge  fastenings  are  in  use  on  hoisting  ropes  in 
some  districts,  and  particularly  in  England  and  Ger- 
many. They  have  the  advantage  of  providing  a  large 
contact  surface,  and  can  be  readily  changed  when  this 
is  necessary. 
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Petroleum  Refineries  Kan  at  7(i  per  Cent 

of  Capacity  in  February — Gasoline 

Stocks  (irea tost  on  Record 

THE  2  .  e  refineries  in  the  United  States 

ran  a  dai!  I  oil  through 

their  stills  during  February,    1022.   this   being  76   per 
cent  of  their  rated  daily  average  capacity.     The  daily 
..ire    run    for   the   291    plant.-    in    operation    during 
lary,   L921,  was  1,340,000  bbl.     An  average  daily 
increase  of  21,000  bbl.  run  to  the  stills  is  shown  over 
ar  ago,  according  to  figures  compiled  by 
H.  J.  Lowe,  petroleum  economist  for  the  U.  S.  Bureau 
aes. 
An  increase  of  four  plants  in  the  number  operating 
and  a  daily  average  increase  of  42.000  bbl.  in  capacity 
<wn  in  the  totals  for  the  month.    All  figures  are  in 
gallons. 

I  PMPAR  \TI\  : 

'   ■  u  irj  !  ebruary 

1922                 1922'  1921 

705.711.191        586.087.132  571.983  793 

393.223.  146       444.b22.783  388.I8S.252 

4.979.625           8.250.393  2.597,348 

1.108.913.962  1. 038.960.318  962.769.393 

38,169.593  49,856,310  52.497.05! 

439.376  675,659  4.536.619 

251, 759,440  282,717,168  225.195.372 

8I8,545.5>3  705,711,191  680.540.351 

1. 108.913.962    1.038.960.318  962.769.393 

009          14.608,812  13,956  628 

.  I  972  10.079,609 

4.029,799           3,858.840  3.877.019 

hiding  import* 

...    ..... 

Gasoline  stocks  total  818,500,000  gal.  and  show  an 
increase  of  112,800,000  gal.  ever  the  reserve  the  last 
of  January.  This  is  the  greatest  reserve  in  the  history 
of  the  industry,  exceeding  by  18,000,000  gal.  the  pre- 
vious high  figure  set  in  .May.  1921.  At  the  present  rate 
of  increase  in  storage  it  is  possible  thai  the  billion- 
gallon  point  may  be  reached  in  the  gasoline  reserve 
ional  decline  in  stocks  commences.  The 
amount  now  in  storage  is  138,000,000  gal.  more  than  on 
March    1    a    year    ago.      Production    during    February 

; 10  gal.  less  than  for  January,  but  showed 

a  10.000-gal.  increase  over  February  a  year  ago. 

KEROSENE— COMPAR  VII. 

.  binary 
1922  1922  1921 

167.220.226        172,917,142      163.081.918 
5.972.151  5,577.972  5.824  354 

332.330,245       327.484,281     430,045,193 

Stocks  of  kerosene  increased  5,000,000  gal.  during 
January.  Exports  decreased  from  81,100,000  gal.  in 
January  to  61,450,000  gal.  in  February. 

D  FUELOrL— COMPABA1 ,". ;.  31  \  I  I 

February  January           Decembei 

1922  1922'                  1921 

761.085.329  858,110.877     865.769,078 

■ '»''>■  a                                                                      27,181.619  27.680.996        27  928  035 

1.314.740.284  1.319,481,359  1.331. 265^39 

The  above  table  indicates  a  slight  decrease  in  both 
output  and  stocks  of  gas  and  fuel  oils  during  the  last 


three  months.    Present  storage,  however,  is  322,000,000 
gal.  greater  than  a  year  ago. 

The  daily  average  production  of  lubricating  oils  dur- 
ing February  was  2,469.000  gal.,  this  figure  being  an 
average  of  71,000  gal.  more  per  day  that  for  January. 
Stocks  also  increased  from  245,000.000  gal.  to  260,000,- 
000  gal.  during  the  month.  This  figure  is  the  highest 
since  June,  1921,  when  a  similar  storage  was  attained, 
and  lacks  but  2,000,000  gal.  of  the  high  point  reached  in 
the  storage  of  lubricating  oils  attained  in  May,  1921. 


Cabinet  Officials  Explain  Teapot  Oil  Lease 

Replying  to  the  Kendrick  resolution  for  information 
as  to  details  of  the  lease  of  naval  petroleum  reserves 
in  California  and  Wyoming,  Acting  Secretary  of  In- 
terior Finney  and  Secretary  of  the  Navy  Denby,  in 
a  joint  letter  to  the  Senate,  explain  that  the  action  i- 
in  accordance  with  previous  Congressional  authority 
and  that  it  is  conducive  to  conservation. 

They  cite  a  provision  in  the  naval  law  of  1920  which 
authorized  the  Secretary  of  the  Navy,  "to  conserve, 
develop,  use,  and  operate"  the  oil  reserves  "directly  or 
by  contract,  lease,  or  otherwise,  and  to  use,  store 
exchange,  or  sell  the  oil  and  gas  products  thereof." 
They  say  their  action  is  in  accordance  with  the  purposes 
for  which  the  reserves  were  created — i.e.,  "not  the  sale 
of  oil  for  commercial  or  other  purposes,  but  the  secur- 
ing of  a  reserve  of  fuel  oil  for  Navy  purposes." 

The  officials  point  out  that  the  contract  with  the 
Mammoth  Oil  Co.,  headed  by  H.  F.  Sinclair,  covers  the 
entire  Wyoming  reserve;  and  that  royalties  to  the  Gov- 
ernment will  be  as  high  as  50  per  cent,  according  to 
production  and  specific  gravity  of  the  oil.  The  contract 
calls  for  drilling  twenty  wells;  the  construction  of  a 
pipe  line  from  the  field  to  existing  pipe  lines  in  Mis- 
souri; for  the  exchange  of  crude  for  fuel  oils,  the  la4- 
ter  for  naval  purposes;  and  for  the  delivery  of  Navy 
specific  oil  at  points  designated  by  the  Navy,  from 
Guantanomo,  Cuba,  to  the  northeast  corner  of  the 
United  States.  It  provides  for  a  line  of  credit  under 
which,  in  exchange  for  the  crude  oil,  ample  storage 
for  the  fuel  oil  is  to  be  provided,  without  cash  outlay 
by  the  Government,  at  any  point  fixed  by  the  Na  y 
Department  along  the  coast  described.  It  provides  that 
the  lessee  shall  at  such  or  any  other  points,  at  its  own 
expense  and  without  obligation  on  the  part  of  the  Navy, 
provide  gasoline,  kerosene,  lubricating,  and  cylinder  oil 
at  market  prices.  It  provides  prior  right  of  transporta- 
tion for  all  governmental  oils  from  not  only  the  Teapot 
(Wyoming)  dome  but  from  the  Salt  Creek  field,  even 
prior  to  the  uses  of  the  pipe  line  by  the  lessee.  It  makes 
the  pipe  line,  when  built,  a  common  carrier  for  all  Gov- 
ernment oils.  The  pipe  line  already  constructed,  with 
which  the  new  pipe  line  will  connect,  involved  a  present 
investment  of  $115,000,000,  and  this  contract  calls  for 
an  investment  on  the  part  of  the  lessee  of  not  less  than 
$26,000,000  additional.     Furthermore,  the  contract  will 
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bring  aboul   immediate  competition  in  the  Salt    ( 
field  and  will  add  from  40c.  to  60c.  per  barrel  to 
presenl  prices  of  Government  royalty  oils,  now  .-11111111111 
ing  to  more  than  5,000  bbl.  per  day.     This  is  secured 
by  an  option  given  the  Government  to  sell  royalty  oil 
,.n  basis  of  Mid-continent  prices,  if  and  when  de:  ired. 

The  production  from  the  Salt  Creek  field  at  pn 
is  about  -10  per  cent  of  the  capacity  of  existing  wells. 
which  will  l>e  immediately  raised  to  100  per  cent, 
yielding  to  the  Government  for  reclamation,  state,  and 
urj  purposes  approximately  12,000  bbl.  of  oil  per 
day,  with  an  added  value  thereto  of  from  10c.  to  60c. 
on-  barrel  or,  in  other  words,  that  added  price  over  and 
above  the  amount  which  the  Government  and  independ- 
ent producers  are  now  receiving. 

In  connection  with  the  Teapot  Dome  lease,  attention 
is  called  to  the  fact  that,  under  the  terms  of  exchange, 
the  Navy  will  secure  its  fuel  oil  at  a  rate  5  per  cent 
more  favorable  than  fuel  oil  has  cost  the  Navy  through 
a  long  term  of  years  in  the  past.  In  addition,  it  is  get- 
ting a  mid-continental  price  in  Wyoming.  The  prices 
differential  has  varied  from  60c.  to  $1.25. 


Kendrick  Bill  To  Fix  Wyoming 
Naval  Oil  Royalties 

Washington  Correspondence 

Under  a  bill  introduced  by  Senator  Kendrick.  of 
Wyoming,  that  state  will  be  given  not  less  than  5  per 
cent  royalty  of  all  oil  and  gas  produced  from  Naval 
Petroleum  Reserve  No.  3,  Wyoming  Reserve  No.  1. 
known  as  the  Teapot  Dome.  The  royalty  to  the  state 
will  not  be  based  on  oil  and  gas  used  for  production 
purposes  on  the  reserve  or  unavoidably  lost. 

Admiral  Robison,  chief  of  the  Navy  Bureau  of 
Engineering,  recommended  to  the  House  Appropriations 
Committee  that  his  bureau  be  given  charge  of  the  care 
and  preservation  of  naval  petroleum  reserves,  hereto- 
fore under  direction  of  the  Interior  Department.  He 
says  this  arrangement  will  be  satisfactory  to  the  In- 
terior Department.  He  recommended  appropriations 
of  from  $50,000  to  $100,000  to  supervise  the  reserves. 

The  Navy  Department's  bureau  of  experiment  and 
research  in  investigations  to  reduce  oil  consumption  is 
working  on  eliminating  fouling,  which  it  is  said  adds 
to  the  amount  of  fuel  used. 


Colorado  Land  Commissioners  Encourage 
Oil  Exploration 

Special  Correspondence 

The  Colorado  State  Board  of  Land  Commissioners 
is  offering  all  possible  encouragement  to  oil  men  for 
the  exploration  of  state  lands.  Liberal  concessions  have 
been  granted  in  allowing  large  areas  to  be  attached  to 
tracts  on  which  drilling  is  being  done.  These  conces- 
sions are  made  to  encourage  drilling  on  state  land, 
with  the  hope  of  opening  up  an  oil  field,  the  royalties 
from  which  might  greatly  increase  the  state  school  fund 
to  which  all  proceeds  from  state  lands  revert. 

Among  the  wells  now  drilling  on  state  lands  are  the 
Nee-No-She.  midway  between  Eads  and  Lamar;  the 
Flagler  well,  in  Kit  Carson  County;  the  Wigwam,  in 
El  Paso  County;  the  Midfields,  in  Yuma  County,  and  the 
Frantz   well,   near   Steamboat   Springs. 


Prospecting  for  Oil  in  Australia 

Special  Corri  spondi 

A  number  of  discoveries  of  petroleum  have  recentlj 

been    reported   both    in    Queensland  and  ■    •■■    of 

the  Australian  Commonwealth,  bul  othing  deft- 

has    resulted.     The   La1  dand 

was    from   the   Tambo-Blackall   districl     northw< 

Roma,    where  distinct    traces   of  oil    wen     I  1  '■■   I 
time  ago  at  a  depth  of  3,700  ft.     I  h<  paper 

rts  of  the  so-called  find  near  Tambo  stated  that  oil 
had    actually    been    found    in    four   bores,    Inn 
men!    geologist   who  was  sen'    out    to  make  an  exai 
tion  considers  that  the  oil  present  in  the  shales  obtained 
from   the  bores  has  been   produced   from  animal   m 
and  has  not  migrated  into  those  .-hales   fron 
source.     Moreover,   he  is  of  the  opinion   that    thi 
logical  structure  of  the  region  is  not  favorable  to  the 
foi  mation  of  oil  pools. 

A  report  from  the  government  analyst  on  a  sample  of 
slurry  taken  from  the  bore  of  the  Queensland  Oil 
Ltd.,  at  Woolston,  near  Brisbane,  where  operations  have 
for  some  time  been  conducted  upon  the  faith  of  a 
"diviner,"  states  that  this  sample  had  a  marked  odor  of 
kerosene.  It  contained  many  minute  particles  of  black 
shale,  which,  on  being  collected,  dried,  and  heated, 
gave  off  a  little  oil  in  the  usual  way.  On  a  part  of 
the  sample  being  extracted  with  ether,  instead  of  only 
traces  of  crude  oil  being  found,  as  is  usual,  indications 
of  a  fairly  clean  oil  were  obtained,  but  there  was  not 
sufficient  oil  to  determine  its  nature. 

The  federal  government  has  expressed  its  readiness 
to  co-operate  with  the  Queensland  government  in  bor- 
ing for  oil  in  the  Roma  district,  subject  to  a  favorable 
report  from  the  geological  experts  of  the  Anglo-Persian 
Oil  Co. 

The  task  of  boring  past  the  obstruction  in  the 
Queensland  Roma  bore  by  deflecting  from  the  old  hole 
from  a  depth  of  about  2,500  ft.  is  being  continued, 
but  the  work  is  reported  to  be  proceeding  slowly,  on 
account  of  the  difficult  nature  of  the  operation.  It  has 
been  officially  stated  that  if  this  method  does  not  prove 
successful — and  there  seems  to  be  every  likelihood  that 
it  will  not  be — the  petroleum  gas  previously  discovered 
in  this  bore  will  be  utilized  for  power  and  lighting 
purposes  on  a  commercial  scale,  but  in  this  connection 
it  should  be  understood  that  the  force  and  pressure 
of  water  in  the  original  hole  were  so  great  that  the  gas 
could  not  be  recovered  after  it  had  been  shut  off. 

Both  in  Victoria  and  Western  Australia  government 
geologists  have  reported  against  the  probability  of  oil 
being  discovered  in  those  states,  but  the  companies 
which  have  taken  up  large  prospecting  areas  in  the  hope 
of  securing  the  commonwealth  bonus  of  £50,000  are  by 
no  means  content  to  be  guided  by  these  adverse  opin- 
ions. One  Victorian  company  holding  leases  in  West- 
ern Australia,  covering  an  area  of  10.000  acres,  and 
which  must  go  on  boring  or  forfeit  them,  five  or  six 
weeks  ago  decided  to  raise  more  capital  and  engage  a 
Russian  oil  geologist  (Captain  E.  de  Hautpick),  who 
was  in  Melbourne  at  the  time,  to  examine  and  advise 
on  the  company's  holdings.  Presumably  Captain  de 
Hautpick.  who  is  described  as  "a  Russian  scientist  who 
has  made  a  life-long  study  of  matters  associated  with 
the  discovery  of  petroleum,"  and  who  has  had  practical 
experience  in  both  America  and  Russia,  is  now  engaged 
in  that  work. 
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Further  Prospecting  for  Oil 

In  Southern  Oklahoma  Warranted 

igical  Structure  Is  Complicated  ami  Requires 

ireful    Study  — Test    Wells    Have    Shown 
That  Sundry  Beds  Are  Oil  Bearing 

THE  developmenl   of  the   Healdton  pool,   in  Carter 
County,  Okla.,  discovered  in  L914,  showed  that  the 
tween  the  Arbuckle  and  Wichita  Mountains  on 
and  the  Red  River  on  the  south  undoubtedly 

Bins  great  reserves  of  oil.    The  subsequent  develop- 

:  the  Hewetl  and  Walters  fields  and  of  a  number 

of  others  of  less  output  proved  that   the  Healdton   was 

the  only  highly  productive  pool  in  this  region,  but 
that   it   is  reasonable  to  expeet   that   others  will  be  dis- 

red.  Numerous  test  wells  scattered  over  Stephens, 
Cotton,  Jefferson.  Carter,  and  Love  counties  have  struck 
oil  and  gas  in  some  quantity.  Many  of  these  wells  were 
drilled  by  companies  whose  funds  were  sufficient  to 
complete  only  one  well,  so  that  even  if  a  company 
obtained  favorable  showings  in  its  single  well  it  was 
unable  to  do  further  drilling,  which  might  have  found 
larger  volumes  of  oil,  according  to  a  statement  issued 
by  the  U.  S.  (reological  Survey. 

This  region  undoubtedly  merits  careful  and  thorough 
prospecting,  but  the  business  risk  is  great.  The  inter- 
pretation of  the  geologic  structure  by  a  study  of  the 
surface  exposures  is  everywhere  difficult  and  in  many 
places  impossible,  and  even  where  the  structure  can  be 
determined  approximately  it  may  be  impossible  to  select 
accurately  the  most  favorable  localities  for  drilling. 
In  this  connection  the  history  of  the  discovery  of  the 
Healdton  pool  is  instructive.  The  discovery  well  hap- 
pened to  strike  the  very  edge  of  the  pool,  but  if  it  had 
been  drilled  300  ft.  farther  south  this  great  pool  prob- 
ably would  not  have  been  opened.  The  development  of 
this  region  has  been  retarded  also  by  the  nature  of  the 
beds,  whose  tendency  to  cave  has  caused  prospectors 
to  use  rotary  tools  in  many  places  and  thus  to  increase 
greatly  the  danger  that  they  might  drill  through  oil- 
bearing  sands  without  detecting  the  oil. 

Wildcatting  in  this  area  should  obviously  be  re- 
stricted, for  the  present  at  least,  to  territory  that 
appears  geologically  more  favorable  than  the  average, 
and  the  few  known  geologic  facts  should  be  put  to  the 
utmost  possible  use.  One  area  that  merits  the  con- 
sideration of  the  oil  operator  lies  in  southern  Jefferson 
County,  in  one  of  the  bends  of  the  Red  River.  It  has 
been  briefly  described  by  Heath  M.  Robinson,  of  the 
U.  S.  Geological  Survey,  in  Bulletin  726-F.  Only  a 
small  part  of  the  area  considered  in  the  report  contains 
outcrops  of  beds  that  permit  the  determination  of 
the  structure,  but  such  observations  as  could  be  made 
showed  the  presence  of  four  anticlines.  In  his  report 
.Mr.  Robinson  suggests  a  number  of  locations  for  testing 
these  anticlines,  and  other  good  locations  may  be  in- 
ferred from  a  study  of  the  map  that  is  included  in  it. 
The  area  considered  in  the  report  is  about  eighteen 
miles  southwest  of  the  Healdton  field,  twenty-five  miles 
southeast  of  the  Walters  field,  and  eighteen  miles  due 
east  of  the  Petrolia  field,  in  Texas.  The  beds  that  yield 
oil  in  the  Petrolia  field  underlie  the  surface  in  the  south- 
ern part  of  Jefferson  County,  at  depths  of  2,000  ft.  or 
less,  and  the  showings  of  oil  obtained  in  the  wells  that 
have  been  drilled  to  these  beds  prove  that  they  are 
oil  bearing  there. 


Bitun  inous  Shales  of  Western  New  York 
Are  Too  Low  Grade  for  Exploitation 

By  Benjamin   J.   Hatmaker 

In  the  course  of  a  survey  of  the  natural-gas  fields 
of  western  New  York  the  suggestion  was  made  that 
an  investigation  be  extended  to  cover  the  thick-bedded 
bituminous  shales  which  outcrop  in  the  Buffalo  Quad- 
rangle and  in  adjacent  areas.  This  work  seemed  worth 
while,  for  the  reason  that  in  Kentucky  the  shales  of  the 
same  age,  the  Devonic,  yield  commercial  amounts  of  oil 
and  gas.  Gilbert  and  Pogue,  in  "America's  Power  Re- 
sources," map  this  region  as  one  of  the  principal  oil- 
shale  areas  of  the  United  States.  The  five  shales 
investigated  were  the  Marcellus,  the  Middlesex,  the 
Rhinestreet,  the  Hanover,  and  the  Dunkirk.  These 
were  sampled  at  various  points  along  typical  outcrops 
and  the  samples  assayed  with  an  apparatus  designed 
and  recommended  by  the  Bureau  of  Mines.  The  oil 
contained  varied  from  0.8  to  3.29  gal.  per  ton  and  an 
average  of  all  the  samples  analyzed  showed  2.36  gal. 
per  ton. 

For  the  purpose  of  checking  the  work  and  making 
further  investigation  into  the  amount  and  character 
of  the  gas  yielded,  a  sample  of  50  lb.  of  Marcellus 
shale,  which  showed  the  largest  yield  of  gas,  was 
shipped  to  the  Pittsburgh  Experiment  Station  of  the 
Bureau  of  Mines.  The  report  of  this  test  showed  these 
shales  to  yield  2,004  cu.ft.  of  gas,  5  lb.  tar,  3.2  gal.  oil. 
and  6.3  gal.  of  water,  with  a  residue  of  1,786  lb.  per 
ton.  No  distillation  tests  were  made  from  the  small 
quantity  of  oil  produced  further  than  to  determine  the 
asphaltic  character  of  the  residue. 

It  is  evident  that  the  bituminous  shales  of  western 
New  York  should  be  eliminated  from  our  present  fuel 
reserves. 

Small  Production  From  Fort  Norman  Well 

Superintendent  Jennings  of  the  Mounted  Police  at 
Edmonton  has  received  a  report  from  Staff  Sergeant 
Clay,  in  charge  of  the  Fort  Norman  detachment  dealing 
with  oil  operations.  About  10  bbl.  per  week  has  been 
secured  from  the  well  of  the  Imperial  Oil  Co.  The 
well  will  be  put  down  deeper.  The  company  has  four 
drills  in  the  field,  with  machinery  in  place — one  west 
of  Fort  Norman,  one  at  Bear  Island,  one  on  the  Mack- 
enzie River,  and  one  a  short  distance  from  the  mouth  of 
Bluefish  Creek. 

The  Fort  Norman  Oil  Co.  will  this  spring  resume 
work  on  the  well,  put  down  1,000  ft.  last  fall.  This  is 
situated  seven  miles  above  the  Imperial  company's  No.  1 
camp. 


Oil  Well  Drilling  in  Arizona 

Special  Correspondence 

Drilling  about  thirty  miles  northwest  of  Phoenix, 
Ariz.,  at  a  depth  approximating  3,000  ft.  is  reported 
to  have  found  oil  sand,  though  the  operations,  con- 
ducted by  the  Tannehill  interests  of  Bakersfield,  have 
been  with  notable  absence  of  publicity.  A  section  of 
the  bore  has  had  to  be  cemented.  The  rig  of  the  United 
States  Oil  &  Refining  Co.,  near  Bowie,  is  being  moved 
by  a  Nogales  company  to  a  new  field,  southwest  of 
Tombstone,   near  Elgin. 
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Mining  Engineers  of  Note 

WALTER  McDERMOTT 
Bi   Edgar  P.  Kathbone 


Fl  Fn   years  ago  the  development  of  the  mines  of 
the  American  continent  had  hardly  begun,  and  min- 
ing engineers  of  ability  were  scarce.     Amei 
had  to  depend  on  some  outside  talent,  and  British  engi- 
neers,  with  their  background  of  centuries   of   mining 


experience,  found  hen? 


An  Indian  win.  had  been  working  with  the  original  dis- 
entioned  thi  ng  was  buried  under 

the  camp,  and  on  digging,  a  barrel  was  fun  ml  containing 
soluble  silica. 

The  rich  hand-picked  Silver  Islet  ore,  averaging  2,000 


;l  !■  ton,  was  shipped 


fertile  field  for  their  en- 
deavors. Walter  McDer- 
mott  was  one  of  thi 
prominent  of  t  he  s  e. 
Born  in  London  in  1851, 
he  came  to  this  continent 
twenty  years  later  to  re- 
port on  some  silver  dis- 
coveries on  the  north 
shore  of  Lake  Superior. 
He  took  special  interest 
in  the  then  famous  Sil- 
ver Islet  mine,  where  he 
became  assayer.  This 
outcrop  was  just  under 
the  water-level  of  Lake 
Superior  on  a  crag  of 
diorite,  about  70  x  80  ft., 
forming  an  islet  three- 
quarters  of  a  mile  from 
the  mainland.  As  any 
serious  storm  inundated 
the  island,  an  artificial 
island  had  to  be  built  up 
by  wooden  cribbing  filled 
with  rock  blasted  out  on 
the  mainland  and  trans- 
ported by  scows.  A 
water  -  tight  cofferdam 
was  then  built  on  the 
outcrop  of  the  vein  and 
a  permanent  shaft  sunk. 
It  is  of  interest  to  note 
that  only  recently  this 
property  has  been  re- 
opened, but  it  is  under- 
stood that  the  undertaking  so  far  has  been  unsuccessful. 
Among  the  other  properties  examined  by  Mr.  McDer- 
mott  two  are  worth  mentioning.  Several  gold-bearing 
veins  in  the  Jackfish  Bay  district  were  sufficiently  prom- 
ising to  be  worked  for  a  short  time.    Tellurides  of  gold 


during  navigati 
smelting  works  at  Wy- 
andotte, near  J I 
Experiments  made  at  the 
mine  by  the  manager, 
W.  B.  Frue,  and  .Mr. 
McDermott,  resulted  in 
the  joint  invention  of  the 
Frue  vauner.  A  fifty- 
stamp  mill  was  then 
erected  on  the  mainland, 
with  twenty-four  Frue 
vanners,  which  was 
highly  successful.  In  in- 
troducing the  Frue  van- 
ner,  Mr.  McDermott 
"arae  into  close  relations 
with  Messrs.  Fraser  & 
Chalmers,  of  Chicago. 
This  connection  resulted 
in  his  erecting  and  run- 
ning ore-testing  works 
in  New  York,  and  later 
in  his  appointment  as 
managing  director  of 
Messrs.  Fraser  &  Chal- 
mers, Ltd.,  an  Eng- 
lish company  which  pur- 
chased the  Chicago  ma- 
chinery business  and 
built  works  in  England. 
For  several  years  Mr. 
McDermott  traveled  all 
over  the  Western  states, 
examining  mining  prop- 
erties for  Detroit  capi- 
talists and  purchasing  lead  and  silver  ores  for  the  Wyan- 
dotte smelter.  The  purchase  of  two  gold  mines  in  Mon- 
tana, the  Penobscot  and  Belmont,  resulted  in  his  settling 
down  for  some  time  as  manager  of  the  last  named. 
Mr.  McDermott  took  an  active  part  in  the  formation  of 


na  silver  were  present,  probably  the  earliest  working  the  Institution  of  Mining  and  Metallurgy,  was  president 
oi  such  ores  on  the  American  continent.  The  other 
property  was  also  interesting  as  being  responsible  for 
the  first  American  excitement  about  tin.  A  company 
had  been  formed  in  Detroit  to  develop  a  supposed  dis- 
covery of  tin  made  just  before  navigation  closed.  Eng- 
w  ^tal'StS  heard  of  the  Project  and  suggested  to 
Mr.  McDermott  that  he  take  up  claims  around  the  dis- 
covery. With  snowshoes  and  dog  sleds,  and  accompanied 
by  a  surveyor  and  some  Indians,  he  made  the  journey 
150  miles  east  along  the  lake  shore,  where  he  found  that 
some  Cornish  mining  men  from  the  Michigan  copper 
country  had  supplied  the  omissions  of  nature  by  filling 
suitable  crevices  with  a  mixture  of  tinstone  from  the 
Cornish  mines  and  tailings  from  the  concentration  mills. 


in  1898-99,  and  later  was  made  a  gold  medalist.  He  has 
also  represented  the  Institution  on  the  Board  of  Gov- 
ernors of  the  Imperial  College  of  Science  and  Technol- 
ogy ever  since  the  reorganization  of  the  Royal  School  of 
Mines,  and  designed  and  superintended  the  equipment 
of  the  "Bessemer"  laboratory  of  the  new  school  build- 
ings, for  the  practical  testing  of  ores. 

Walter  McDermott,  with  his  partner  the  late  P.  W. 
Duffield,  published  a  small  book  on  "Treatment  of  Gold 
Ores"  in  1890;  also,  a  book  on  "Mining  and  Mining  In- 
vestments" in  1904.  He  has  contributed  a  number  of 
papers  to  the  Transactions  of  the  Institution  of  Mining 
and  Metallurgy,  including  one  on  "Mining  Reports  and 
Mine  Salting,"  published  Dec.  19,  1894. 
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Executives  of  Bureau  of  Mines 

Confer  al  Pittsburgh  and 

Washington 

-     and     principal 

ius  experiment   sta- 

' ;  ties  were 

during  the  week  of  April 

.  nee   for 

on  of  various  problems  of 

administrative  na- 

were  held  in 

.  lepartment  build  i 

sumed  the  th) 

and    followed   a     three-day     conference 
held   the  fir.-t   part   of   the   week  at   the 


superintendent,    central    district 

l  iliana,  111. 

The    principal   clerks     present     were 

John  A.  Rinehart,    Bartlesville,    Okla. 

.Mrs.    .Jessie    Lamont,     Berkeley,     Cal. 

Franklin  Barr,  Birmingham,  Ala.;  L.  E. 

Geyer,  Columbus,  Ohio;  Mrs.  M.  F.  Gil- 

1m  iks,  Alaska;  Miss  Susie  01- 

nneapolis,  Minn.;   Edward  Tay- 

ittsburgh,    Pa.;    H.    F.    McCray, 

•  v.;   Xoel  Hubbard,  Rolla,  Mo.; 

Albert  L.  Johns,  St.  Louis,  Mo.;  A.  H. 

in,    Salt    Lake    City,    Utah;    Mrs. 

Edna  S.  Barrett,  Seattle,  Wash  ;  G.  M. 

Babcock,  Tucson.  Ariz.;   and   Mrs.   Mae 

Tulloch.   Urbana.    111. 


at  Pittsburgh,  Pa. 


experiment    station    of    the    Bureau    of 
M  nes  at  Pittsburgh,  Pa. 

Dorsey  A.  Lyon,  supervisor  of  sta- 
tions, presided  at  the  conference,  and 
addresses  were  made  by  Dr.  H.  Foster 
Bain.  Director  of  the  Bureau,  and  the 
various  division  chiefs  of  the  bureau. 

Those  present  from  the  experiment 
stations  included  H.  H.  Hill,  superin- 
tendent, petroleum  station,  Bartlesville, 
Okla.;  O.  C.  Ralston,  superintendent, 
Pacific  station,  Berkeley,  Cal.;  \V.  R. 
Crane  superintendent,  Southern  station, 
Birmingham-Tuscaloosa,  Ala.;  R.  T. 
Stull,  superintendent,  ceramic  stat'on, 
Columbus,  Ohio;  J.  A.  Davis, 
tendent.  Alaska  station,  Fairbanks, 
:  C.  E.  Julihn,  superintendent, 
north  central  station,  Minneapolis, 
Minn.;  A.  C.  Fieldner,  superintendent, 
Pittsburgh  station,  Pittsburgh,  Pa.;  S. 
C  Lind,  superintendent,  rare  and 
precious  metals  station,  Reno,  Nev.; 
Thomas  Varley,  superintendent,  inter- 
mountain  station,  Salt  Lake  City,  Utah; 
C.  E.  W  lliams,  superintendent,  N'orth- 
west  station,  Seattle,  Wash.;  C.  E.  Van 
Barneveld,  superintendent,  Southwest 
station,  Tucson    Ariz.;   and   J.   J.   Rut- 


Comptroller  Urges  Maintenance 
of  Gold  Basis 

In  the  course  of  a  public  address  on 
April  22,  D.  R.  Crissinger,  the  Comp- 
troller of  the  Currency,  made  the 
following  statement: 

"The  United  States  continues  the  one 
first-class  country  that    is    maintaining 
its    money    system    on    a     sound     gold 
To  do   this   is   the   greatest  im- 
i    ice   we  can  do  to  the  corn- 
world  and  to  our  own  business. 
It    is   of  the   greatest   importance   that 
our  currency  and  banking  policies  shall 
the    maintenance     of    the     high 
I    of   American   money   in  every 
financial  center.    If  for  a  time,  in  order 
to     accomplish     this,     the     speculative 
interest  rate  shall  be  somewhat  higher 
here  than  in  some  foreign  markets,  the 
ultimate   results   will   be   by   no   means 
unfortunate  for  our  country.     Better  to 
maintain    our   position    as    the    country 
with   the   soundest   money   system  than 
to  encourage  any  speculative  movement 
which    might   threaten   another   era    of 
inflation,    and    a    consequent    postpone- 
ment of  the  day  when  the  gold  standard 
can  once  more  be   establ:shed   and   ex- 
change    permanently     restored     to     its 
norma!  basis." 


National  Association  Indicates 

Effective  Aid  to  Slate 

Industry 

To  give  the  public  greater  knowledge 
concerning  the  advantages  and  econo- 
mics in  the  use  of  slate,  as  well  as  to 
extend  and  promote  the  use  of  their 
product,  a  number  of  slate  producers 
met  at  the  Commodore  Hotel,  New  York 
City,  on  April  20  and  organized  the 
National  Slate  Association. 

Oliver  Bowles,  of  the  U.  S.  Bureau 
of  Mines,  pointed  out  some  of  the  ad- 
vantages that  would  accrue  to  the  slate 
industry  through  the  activities  of  such 
an  organization.  The  ability  to  meet  out- 
side competition  effectively  is  one  of  the 
most  prominent  advantages,  for  new 
competitors    are    constantly    appearing. 

W.  A.  Durgin,  Chief  of  the  Division 
of  Simplified  Practice  of  the  U.  S.  De- 
partment of  Commerce,  outlined  the 
service  to  industry  his  division  was  pre- 
pared to  give.  The  report  of  W.  H. 
Smith  on  the  freight-rate  situation 
showed  that  the  production  and  market- 
ing of  slate  are  depressed  more  under  a 
handicap  of  high  freight  costs  than 
similar  activities  with  regard  to  all 
other  construction  materials. 

Sullivan  W.  Jones,  chairman  of  the 
Structural  Service  Committee  of  the 
American  Institute  of  Architects,  on 
behalf  of  that  body  offered  its  co-opera- 
tion to  the  producers  of  s'ate. 

L.  E.  Kern,  of  the  American  Institute 
of  Architects,  also  discussed  co-operation 
among  architects,  producers,  and  the 
public.  Mr.  Couzins,  of  the  Allied  Wall 
Paper  Industry;  Mr.  Darling,  of  Rock 
Products;  Mr.  Rockwood,  of  National 
Builder;  Mr.  James  B.  Stewart,  of  the 
New  York  Times,  and  several  others 
discussed  the  various  phases  of  the 
sound  purposes  of  co-operative  promo- 
tion of  the  use  of  materials. 

The  election  of  an  executive  commit- 
tee to  formulate  an  organization  and 
the  necessary  deta'ls  followed  the 
unanimous  decision  to  establish  a 
national  association.  The  following  men 
were   elected: 

William  H.  Keenan,  Bangor,  Pa., 
chairman;  G.  H.  Shinville,  Fairhaven, 
Vt.;  N.  M.  Male,  Pen  Argyl,  Pa.;  Roscoe 
C.  Berlin,  Slatington,  Pa.;  F.  C.  Sheldon, 
Granville,  N.  Y.;  E.  R.  Norton,  Gran- 
ville, N.  Y.;  G.  F.  Barnard,  Boston, 
Mass.,  vice-chairman;  A.  H.  Morrow, 
treasurer,  Pawlet,  Vt.;  W.  S.  Hays, 
secretary,  Philadelphia.  Pa. 

The  successful  organization  of  this 
association  is  due  largely  to  the  un- 
t  ring  efforts,  co-operation,  and  inspi- 
ration of  Oliver  Bowdes,  of  the  Bureau 
of  Mines,  who  acted  as  presiding  officer 
of  the  meeting,  and  also  to  the  activi- 
ties of  William  H.  Smith,  of  Bangor,  Pa. 
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men  You  Should 

KNOW  ABOUT 


Seelej  \\ .  Mudd  is  in  the  Eastern 
states. 

.1.   \     N.   Korr  sailed   for  Europe  on 

\pril  22. 

II  \.  Winchell  ami  I..  \V.  Wickes 
recentlj   visited  Randsburg,  Cal. 

A.  II.  Stebbins,  of  Los  Angeles,  was 
recently  in  Boston  and  New  York. 

A.  II.  Bishop  and  R.  B.  Weir,  of 
Cleveland,  recently  visited  the  Gogebic 
Range. 

\\ .  R.  Smith,  of  the  U.  S.  Geological 
Survey,  is  working  on  an  oil  and  gas 
map  of  Virginia. 

H.  C.  George,  of  the  petroleum  di- 
vision of  the  U.  S.  Bureau  of  Mines,  is 
en  route  to  Alaska. 

Ernest  Marquardt,  chief  geologist  of 
the  New  York  Oil  Co.,  ol  Casper,  Wyo.. 
is  in  San   Francisco. 

L.  D.  Stewart,  of  the  Ogleby,  Norton 
&  Co.  staff  in  Ironwood,  Mich.,  has 
gone  to  Hog  Island,  Philadelphia. 

M.  C.  Lake,  chief  geologist  for  M.  A. 
Hanna  &  Co.,  has  been  examining  the 
Ashland  mine  at  Ironwood,  Mich. 

F.  L.  Hess,  of  the  U.  S.  Geological 
Survey,  is  in  the  field  gathering  data  for 
the  Division  of  Mineral  Resources. 

Frederic  R.  Weekes  has  returned  to 
New  York  after  a  two  months'  trip  to 
Venezuela  on  professional  business. 

B.  B.  Gottsberger  has  been  appointed 
professor  of  mining  at  Yale  University 
und  is  assigned  to  the  Sheffield  Scientific 
School. 

Alfred  James  arrived  in  New  York 
last  week  and  will  remain  in  this 
country  for  some  time  on  professional 
bus.ness. 

A.  E.  Fath,  of  the  U.  S.  Geological 
Survey,  has  received  the  degree  of 
doctor  in  geology  from  the  University 
of  Chicago. 

F.  E.  Boyd,  of  Duluth  is  now  in 
charge  of  the  patent  department  of  the 
U.  S.  Steel  Corporation  in  the  Lake 
Superior  district. 

R.  J.  Parker,  mining  engineer,  who 
has  been  in  the  Belgian  Congo  for  the 
last  three  years,  is  in  New  York,  on  his 
way  to  Denver,  Col. 

H.  G.  Ferguson  and  S.  H.  Cathcart 
are  en  route  to  Nevada  to  do  geologic 
work  in  the  Tonopah  Quadrangle  for  the 
U.  S.  Geological  Survey. 

M.  R.  Campbell  is  acting  as  adminis- 
trative geologist  of  the  U.  S.  Geological 
Survey  during  the  absence  from  Wash- 
ington of  Philip  S.  Smith. 

M.  M.  Duncan,  vice-president  and 
general  manager  of  the  Cleveland-Cliffs 
Iron  Co.,  has  returned  to  Ishpeming, 
Mich.,  from  an  extended  visit  in  Florida. 

E.  S.  Henley,  of  New  York,  was  in 
Toronto  recently  in  connection  with  the 
purchase   of   two  Kirkland   Lake   proD- 


ii    behalf   of    New    York    capi 

tulisl  -. 

\ .  i     Brinker,  «  ho  has  been  examiti 
ing     mining     properties     in     northern 
Hexi  o,   is   now  in  New   York.     He   ex 
pects  to  or  I  alifornia  in  about  a 

month. 
E.    L.    Stenger,    formerly    ai 
Hi 
Co.,   ai    Keswick,   Cal.,   has  joined   the 
of    the    Candelaria 
Co. 
\V.  L.  \\  immler,  of  the  U.  S.  Bun  au 
of  Mints,  is  in  San   Fram-isco   investi- 
gating placer  mining  and  gold  dredging, 
particularly    in    Alaska,    in    resp 
mel  hods  and  costs. 

Corey  C.  '•  rayton,  of  the  American 
Manganese  Steel  Co.,  has  returned  to 
San  Francisco  from  an  extended  trip 
in  northwest  Canada.  He  stopped  at 
Edmonton,  Calgary,  Trail,  ami  othei 
points. 

Dr.  Charles  Camsell,  Canadian  Deputy 
Minister  of  Mines,  has  been  awarded 
the  Murchison  grant  by  the  Royal 
Geographical  Society  of  Great  Britain, 
in  recognition  of  distinguished  service 
in  exploration. 

Kenneth  A.  G.  Shearer  and  Alberto 
Terrenes  Benitez  will  soon  undertake  a 
survey  of  the  Guanacevi  camp,  in 
Mexico,  for  the  purpose  of  obtaining  a 
map  showing  all  the  mining-claims,  and 
aphical    and   geological   features. 

M.  G.  Edwards,  assistant  superintend- 
ent of  the  Cerro  de  Pasco  Copper  Cor- 
poration at  Morccocha,  Peru,  sailed 
from  Peru  for  San  Francisco  on  April 
7.  Mr.  Edwards  has  been  with  th's  cor- 
poration in  South  America  for  the  last 
five  years. 

Kurd  H.  Endell.  professor  of  economic 
engineering  at  the  Technical  High 
School  of  Berlin,  Germany,  recently 
made  an  inspection  of  many  of  the  open 
pits  and  underground  properties  on  the 
Mesabi  iron  range  n  Minnesota  and  the 
iron-ore  loading  docks  at  Duluth  and 
Superior. 

R.  C.  Lane,  who  has  been  connected 
with  the  subsidiary  operations  of  the 
United  Verde  Copper  Co.  for  twenty 
years,  has  resigned  and  will  go  to  the 
Pacific  Coast.  He  was  the  honored 
guest  at  a  dinner  at  Clarkdale,  the  host 
of  which  was  R.  S.  Condit,  of  New 
York,    auditor    for   the    company. 

C.  M.  Haight,  mine  superintendent 
of  the  New  Jersey  Zinc  Co.  at  Frank- 
lin Furnace,  N.  J.,  on  April  20  delivered 
a  lecture  on  the  mining  methods  of 
the  company  before  the  senior  class 
of  the  Columbia  University  School  of 
Mines.  He  was  assisted  by  A.  G.  Watt, 
mine  foreman,  and  R.  H.  Seip,  safety 
engineer  of  the  company. 

H.  A.  Cardoza,  vice-president  of  the 
Dives  Refining  &  Copper  Manufactur- 
ing Co..  of  Paris,  France,  was  a  guest 
recently  of  J.  S.  Douglas,  president  of 
the  United  Verde  Extension  Mining  Co., 
and  with  him  motored  from  Jerome  to 
Miami,  where  the  mill  of  the  Inspira- 
tion Co.  was  inspected.     Another  visi- 


tor  to  the  Insp  Ml!. 

Gentrj     gi  neral    manager  of   the   San 

■I  ining  Co.,  an  Ana    i 

in  i he  Andes   back  ..f  Val 

M  i     i ;.  n!  i  y    -aU     ail     "mi    from    New 

Yorl    for  Sou' ii  America. 

Min  ng   ami    metallurgical    en| 
visiting   New   York   Citj    lasl    wi 
eluded:   Allien  L.  Colby,  i>f  Bethlehem, 
Pa.;  .1.  S.  Fried,  i  I   Pitl  burgh,  Pa.j  W. 
A.   Schmidt,   of    Los    Angi  li  II 

W.  C'llctt.  of  Ithaca,  N.  Y.;  and  C.  E. 
Van  Barneveld,  of  Tucson,  Ariz. 


Society  meetings 
Announced 


The  annual  meeting  of  the  Iron  and 
Steel  Institute  will  be  held  at  the  Insti- 
tution of  Civil  Engineers, 'Great  George 
St.,  Westminster,  London,  on  May  4 
and  5. 

The  annual  dinner  and  meeting  of 
The  Alumni  Association  of  the  Schools 
of  Mines,  Engineering  and  Chemistr} 
of  Columbia  University  will  be  held  at 
the  Columbia  University  Club,  4  West 
43d  St.,  New  York,  on   May  4. 

The  regular  monthly  meeting  of  the 
New  York  Section  of  the  American  In- 
stitute   of     Mining     and     Metallurgical 

lgineers  will  be  held  on  May  3,  at  the 
Machinery  Club,  New  York  City.  E.  P. 
Mathewson  will  give  a  talk  on  India, 
China,  and  Japan.  C.  W.  Van  Law  will 
speak  about  Peru.  Both  talks  will  be 
illustrated   with  lantern   slides. 


Opitu/ry 


William  H.  Dahneke,  of  North  San 
Juan,  who  went  to  Alaska  a  few  years 
ago,  died  on  March  31,  in  the  Dawson 
region. 

John  Richards,  mine  superintendent 
of  the  Alaska  Juneau  Mining  Co  ,  died 
on  April  10.  Mr.  Richards  was  con- 
nected with  the  Alaska  Trea dwell  and 
other  mines  for  more  than  twenty-five 
years.  He  was  a  former  president  of 
the  Alaskan  Society  of  Min'ng  Engi- 
neers. 

William  Newton  Best,  president  of 
the  W.  N.  Best  Furnace  and  Burner 
Corporation,  died  on  April  11  at  his 
home  in  Brooklyn,  N.  Y.  He  was  in  his 
sixty-second  year.  Mr.  Best  was  born 
in  Quincy,  111.,  and  had  devoted  the 
greater  part  of  his  lifetime  to  the  in- 
vention of  devices  for  burning  oil  for 
heat. 

Henry  Monell,  veteran  prospector  and 
mine  operator,  died  at  Boulder,  Col.,  on 
March  7.  Mr.  Mon.'l  was  born  at  Bell- 
vale,  N.  Y.,  on  July  15,  1847.  In  1872  he 
settled  in  Boulder,  where  he  became 
interested  in  the  local  mines  and  in 
ranching.  He  also  had  mining  ex- 
perience in  Mexico,  Arizona,  and  the 
i  orthwest. 
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Now  Books 


The  Commercial  Side  of 
Petroleum 

Petroleum.      By    Jo- 
gue.    John  Wiley  &  ±ov.*, 
N 

d   illumi- 
le  fundamental  conditions  of  the 
petroleum  industry.    Twenty-nine  short 
chapter-  iccinctly  the  follow- 

eonomic  organization 
of  the  petroleum  industry;  the  resource 
a;  the  trend  of  oil  production; 
at  ion  of  crude  petroleum: 
the  trend  of  refinery  practice;  the 
analyses  of  refinery  capacity;  the  out- 
look for  oil  refining:  gasoline;  kerosene; 
fuel  oil;  lubricating  oils;  petroleum  by- 
products: natural  gas  and  natural-gas 
:  marketing  of  petroleum 
products:  analyses  of  the  exports  of 
petroleum  products;  prices  of  petroleum 
ar.d  its  products;  relation  between  price 
and  production  of  crude  petroleum;  the 
bearing  of  automotive  transportation 
upon  the  oil  industry;  the  economic  sig- 
nificance of  cracking;  composite  motor- 
fuels;  the  motor-fuel  problem;  the  city- 
gas  problem;  international  aspects  of 
petroleum;  Mexico  as  a  source  of  pe- 
troleum; the  relation  of  the  coal  indus- 
try to  the  oil  industry;  oil  shale;  full 
utilization  of  petroleum;  and  the 
function  of  statistics  in  the  petroleum 
y.  The  book  is  well  illustrated 
and  well  written,  and  mining  engineers 
and  others  who  keep  in  touch  with  the 
petroleum  industry  will  be  interested  in 
reading  the  volume  and  having  it  close 
it  hand. 


The  (ierman  Iron  Industry 
Die  Eisen  und  Manganerze  Osteuropas 
(The  Iron  and  Manganese  Ores  of 
Eastern  Europe).  By  George  Behagel. 
B.  G.  Teubner,  Leipzig,  1922.  $8. 
This  volume  is  one  of  a  series  dealing 
with  the  mining  and  smelting  of  metal- 
lic ores,  but  the  present  book  concerns 
especially  the  industrial  problems  of 
Germany  relative  to  other  states,  with 
respect  to  iron  and  manganese.  In  the 
preface,  the  author  states:  "The  justifi- 
ration,  perhaps  also  the  necessity,  of  the 
present  volume,  arises  from  the  need 
to  which  Germany  has  been  brought 
by  the  War,  to  survey  the  world  market 
for  new  sources  of  raw  materials."  The 
author  adds  that,  industrially.  Eastern 
Europe  is  the  first  field  to  survey,  as  is 
evident  "from  the  nature  and  the  de- 
velopment of  German  industrial  life, 
and  from  the  present  position  of  Ger- 
many relative  to  other  states,  and  their 
relations  to  one  another."  Thus  the 
volume  deserves  a  place  with  the  in- 
creasing list  of  works  on  "political  and 
commercial  geology";  and  it  shows 
clearly  the  current  trend  of  German 
thought  toward  an  industrial  alliance 
with  Russia. 


The  first  part  of  the  volume  has  to 
deal  with  the  occurrence  and  mining  of 
the  ores,  considered  by  regions,  in- 
eluding  Russia  and  the  Caucasus, 
Poland,      the     Balkan     territories,     and 

\-ia  .Minor.  The  second  part  considers 
the  industrial  distribution  and  the  utili 

ation  of  the  ores. 


Industrial   Research   Laboratories — A 

list  of  practically  all  of  the  more  im- 


The  author  concludes   (p.  346)   that    portant  industrial  research  labor. 
beyond   question   "Germany    must    keep     in    the    United    States,    together    with 


her  eye  on   the  Russian  iron  ores  and 

take  an  active  part  in  their  further 
attainment,"  although  it  will  not  be 
possible  to  draw  from  these  very  soon 
and  at  the  moment  it  is  impossible.  In 
the  meantime,  the  author  finds  that  the 
German  iron-furnace  industry  is  sure 
of  the  superfluous  ores  of  Austria;  that 
Slovakia  will  need  all  her  sup- 
r   home  consumption;   but   that     wish   to  solve   and   who   desire    a 


i  of  the  chief  of  the  research 
staff  and  the  number  of  assistants  em- 

the  character  of  work  done, 
and  the  equipment,  is  contained  in  the 
December  Bulletin  of  the  National 
Council  (Washington,  D.  C.; 
price,  $2).  The  book  is  thoroughly 
cross-indexed  and  will  prove  valuable 
to  those  who  have  problems  which  they 

list 


Jugo-Slavia  is  a  very  important  region 

i  many  to  develop,  for  imi 
relief.     Next  to  Jugo-Slavia,  the  pros- 
pective supplies  of  Greece  rank  in  im- 

e.  "But,  together  with  the  pur- 
suing of  these  earlier  attainable  ends, 
must  be  kept  in  mind,  now  and  later, 
when  the  situation  clears  up,  the  great 
problem  of  the  future,  which  finds  its 
solution  in  Russia."  J.  E.  S. 

Petrography  Up  to  Date 

l'etrographic  Methods  and  Calculations. 
By  Arthur  Holmes.  D.  Van  Nostrand 
Co.,  New  York,  1921.    $6. 

This  is  a  handbook  which  geologists  and 

students  of  geology  will  be  glad  to  add 

to  their  library,  embodying,  as  it  does, 

the  most  advanced  methods  and  conclu- 
sions in  the  study  of  rocks.    The  various 

chapters   treat  of  petrology,   its   scope, 

aims,     and     application;     the     specific 

gravity    of    minerals    and    rocks;    the 

separation     of     minerals;     the    optical 

examination    of    crushed    and    detrital 

minerals;   the  examination    of    detrital 

sediments;  the  preparation  of  thin  sec- 
tions; mierochemical  and  staining 
methods;  the  examination  of  thin  sec- 
tions; textures  and  structures  of 
igneous  and  metamorphic  rocks;  chemi- 
cal analyses  and  their  interpretation;  paper  issued  by  the  U.  S.  Department 
and  the  graphical  representation  of  of  Commerce.  (Obtainable  on  request 
chemical  analyses.  for  Trade   Information  Bulletin  No.   4. 

The  author  also  points  out  that  "the  Far  Eastern  Division,  from  the  Bureau 
value  and  importance  of  petrographic  of  Foreign  and  Domestic  Commerce, 
methods  in  relation  to  industries  have  Washington,  D.  C.)  The  placers  lie  in 
not  been  forgotten ;  and  while  exigencies  an  area  extending  about  fifty  miles 
of    space    have    prevented     more     than     northeast  and  southwest  by  thirty  miles 


of  names  of  research  laboratories 
where  their  work  may  be  done.  About 
seventy  firms  are  listed  which  carry- 
on  investigations  in  the  realm  of  metal- 
lurgy and  metallography. 

Magnesite  in  Washington — The  State 

of  Washington  came  to  the  fore  in  the 
production  of  magnesite  during  the 
war,  when  foreign  supplies  were  cut 
off.  Though  the  largest  user  of  mag- 
nesite in  the  world,  only  about  4  per 
cen  was  produced  in  this  country  be- 
fore 1914.  The  Washington  Geologi- 
cal Survey  has  issued  a  most  informa- 
tive monograph  on  the  entire  subject, 
discussing  the  deposits  of  the  state, 
the  reduction  of  magnesite  for  refrac- 
tory and  other  uses,  and  research  work 
in  the  application  of  magnesite  in  new 
fields.  The  economic  situation  is  also 
mentioned.  Two  bibliographies,  one  on 
the  geology  and  occurrence  of  mag- 
nesite and  the  other  covering  the 
preparation  and  utilization  of  this 
mineral,  are  appended.  The  book  may 
be  obtained  from  the  State  Librarian, 
Olympia,  Wash.,  for  $1. 

.Mongolian  Gold  Placers — A  group  of 
gold  placer  claims  on  the  Kudara. 
Kuitun,  and  Iro  rivers,  in  Mongolia. 
China,   are  described  in  a  twelve-page 


passing  reference  to  economical  appli- 
cations, I  hope  that  these  may  prove 
sufficient  to  indicate  to  chemists,  engi- 
neers, and  others  that  the  methods  of 
work  devised  by  the  petrologist  are 
competent  to  attack  many  of  the  prob- 
lems with  which  they  are  faced,  and 
are  worthy  of  greater  recognition  than 
thev  have  received  in  the  past." 

J.  E.  S. 


American  Mining  Congress — Vol.  25 
of  the  Proceedings  of  the  American 
Mining  Congress  is  now  available  as  a 
863-page  book  from  the  American 
Mining  Congress,  Munsey  Building, 
Washington,  D.  C.  The  volume  is  a 
report  of  the  twenty-fourth  annual 
convention  held  in  Chicago  last  October. 


northwest  and  southeast,  with  the 
southeastern  end  of  the  area  about  100 
miles  north  of  Urga,  and  the  north- 
eastern end  ten  miles  from  the  Siberian 
border. 

Drop  Shaft  Sinking — Details  of  the 
sinking  of  a  solid  timber  shaft  on  the 
Cuyuna  Iron  Range  at  Woodrow,  Minn., 
are  described  in  an  eight-page  paper  in 
the  February  Bulletin  of  the  Canadian 
Institute  of  Mining  and  Metallurgy 
(503  Drummond  Building,  Montreal). 
The  price  of  the  separate  is  25c. 

Helium — The  April  issue  of  Natural 
Gas  (Cincinnati;  25c.)  contains  an  ex- 
haustive article  by  R.  B.  Moore  on  the 
history,  production,  and  use  of  this 
element. 
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Leading  Events 


COAL  stocks  are  decreasing  faster  than  was  antici- 
pated. The  I.  C.  C.'s  failure  to  pass  on  freight  rates 
is  said  to  be  hurting  business. 

Navigation  has  opened  on  the  Great  Lakes,  and  iron 
ore  is  beginning  to  move.  Conditions  look  better, 
though  ore  prices  are  not  yet  set.  Birmingham  con- 
tinues active. 

Underground  employees  of  the  United  Comstock  Mines 
Co..  in  Nevada,  struck  recently  because  of  proposed 
changes  in  working  conditions. 

Six  new  radio-active  minerals  have  been  determined 


bj  Professor  Schoep,  of  the  University  of  (ihent. 
Belgium. 

The  Hollinger  company  has  been  sued  by  the  Northern 
Canada  Power  Co.  to  prevent  it  from  developing  its 
own  power. 

The  Schlesinger  Estate  interest  in  the  Steel  &  Tube 
Co.  of  America  has  been  sold. 

Mining  activity  in  the  State  of  Durango,  Mexico,  is 
described  by  Alberto  Terrones  in  this  issue. 

Reorganization  of  the  Prince  Consolidated  Mining 
I  0.,  at  Pioche,  Nev.,  is  planned. 


United  Comstock  Co.'s  Employees 

Go  on  Strike 

Demand  So  Flat  Scale  for  Underground 

Work  and   Eight   Hours  Collar 

to  Collar 

Workmen  employed  underground  by 
the  United  Comstock  Mines  Co.,  in  the 
Virginia  City  district.  Nevada,  struck 
on  April  18,  demanding  a  flat  wage 
scale  of  $5  per  day  for  underground 
work  and  an  eight-hour  day  from 
collar  to  collar.  Previous  to  April  16 
underground  operations  had  been  con- 
ducted on  three  eight-hour  shifts, 
muckers  being  paid  $4.50  and  miners 
$5  per  day.  On  April  16,  the  company 
notified  the  men  that  one  shift  would 
be  discontinued,  that  the  half  hour  for 
lunch  would  be  on  the  men's  time,  and 
that   wages   would   be  unchanged. 

About  80  per  cent  of  the  men  are 
said  to  be  out.  The  company  reports 
that  underground  work  is  several  weeks 
ahead  of  surface  operations,  and  that 
the  latter  are  progressing  satisfactorily. 


Elko  Prince  Co.'s  Cyanide  Mill 
Burned 

Fire  destroyed  the  fifty-ton  cyanide 
mill  of  the  Elko  Prince  Mining  Co.  at 
Midas,  Nev.,  early  on  the  morning  of 
April  11.  An  explosion  of  gasoline  in 
the  crank  case  of  an  oil  engine  which 
was  being  started  is  given  as  the  cause. 
The  mill  was  entirely  destroyed,  the 
other  buildings  being  saved.  "  Lee  D. 
Dougan,  resident  superintendent  for 
the  Dorr  Company,  which  manages  and 
b  ts  as  consulting  engineers  for  the 
Elko  Prince,  was  in  California  at  the 
time.  Leslie  L.  Savage,  president,  of 
the  mining  company,  and  Mr.  Dougan 
are  now  at   Didas. 


Anaconda  To  Smelt  Davis  Daly's 
Ore,  It  Is  Reported 

By  Tt-Ugraph.  to 
"Engineering  and  Mining  Journal-Press." 

Butte.  Mont.,  April  24 — It  is  unoffi- 
cially reported  that  the  Davis-Daly  and 
Anaconda  companies  have  concluded  a 
contract  for  the  treatment  of  the  ore 
from  the  former's  Colorado  mine  and 
that  the  mine  will  resume  about  May  1. 


Butte  &  Superior  May  Settle 
With  Minerals  Separation 

Conversations  are  understood  to  be 
under  way  between  Minerals  Separa- 
tion, Ltd.,  and  the  Butte  &  Superior 
Mining  Co.,  with  the  object  of  effecting 
a  compromise  in  the  accounting  duo. 


Sues  To  Prevent  Hollinger 
Developing  Own  Power 

An  attempt  to  block  the  Hollinger 
Consolidated  Gold  Mines,  of  Porcupine, 
Out.,  from  developing  its  own  power  on 
the  Abitibi  River  has  been  launched  by 
the  Northern  Canada  Power  Co.  in  an 
action  entered  by  the  last-named  com- 
pany for  "specific  performance,"  the 
performance  being  the  signing  of  con- 
tracts alleged  to  have  been  agreed  upon 
ten  years  ago.  and  which  call  for  the 
supplying  of  "electrical  energy  for  all 
the  requirements  of  the  mining  com- 
pany for  the  life  of  the  mines."  If 
this  action  is  successful  it  will,  in  all 
probability,  prevent  the  Hollinger  from 
developing  its  own  private  power  sup- 
ply. Negotiations  for  that  supply  have 
been  in  progress  for  more  than  a  year, 
and  conferences  have  been  held  re- 
cently between  Hollinger,  the  Abitibi 
Power  &  Paper  Co.,  and  the  T.  &  N.  O. 
Ky.  Commission,  but  without  resuts. 


Coal  Stocks  Decreasing  Fast 
as  Strike  Continues 

Consumers    Still    Indifferent  —  Chance> 

of  National  Meeting  Between  Miners 

and    Operators    Appear    Slight 

All  of  the  initial  tendencies  of  the 
coal  strike  were  intensified  further  dur- 
ing its  third  week.  The  indifference  of 
consumers  was  more  marked.  Un- 
billed coal  on  tracks  reached  a  total 
of  1,500,000  tons  on  April  8,  and  at 
this  writing  had  decreased  but  slightly 
Coal  continues  to  be  consumed  at  the 
rate  of  5,000,000  tons  per  week  in  ex- 
cess of  production.  The  country  is 
approaching  the  end  of  its  reserve  at 
a  more  rapid  rate  than  anyone  had 
conceived  to  be  possible.  The  draft  on 
coal  stocks  is  twice  that  predicted. 

One  of  the  disquieting  features  of 
the  situation  to  the  operators  is  the 
steady  progress  being  made  by  repre- 
sentatives of  the  United  Mine  Workers 
in  non-union  territory  of  central  Penn- 
sylvania. The  fear  is  expressed  that 
the  union  may  be  able  to  annex  this 
territory  permanently.  The  additional 
mines  which  have  closed  in  central 
Pennsylvania  are  more  than  offset  by 
those  which  have  opened  in  northern 
West  Virginia,  but  the  strategic  value 
to  the  union  is  important. 

Observers  in  Washington  believe  that 
if  there  had  been  any  possibility  of  a 
national  meeting  between  operators  and 
mine  workers  it  has  been  dissipated  by 
the  statement  of  the  Attorney  General. 
As  he  does  not  name  the  illegal  things 
which  he  seems  to  believe  have  been 
taking  place  at  former  meetings, 
operators  would  probably  be  less  in- 
clined than  ever  to  enter  into  a 
conference  without  a  knowledge  as  to 
vould  be  regarded  as  illegal. 
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I  nited  Eastern  Co,  Equipping 
Mexican  Property 

,.   1922,  the   United 
em  Mil  Oatman,  Axi 

controlling   interest    in   the    El 
group  of  mining  claims.     They 

comprise  sixty-three  pertinencias  and 
are  situated  in  the  municipality  of 
Boajicori,  district  of  Acaponeta,  state 
.  .irit.  The  property  is  about 
fifteen  miles  from  Acaponeta,  which 
place  is  situated  on  the  line  of  the 
Southern  Pacific  of  Mexico,  about  one 
hundred  miles  southeast  of  Mazatlan. 
It  is  practically  a  prospect,  although 
the  gambotinoa  have  taken  out  a  con- 
siderable amount  of  gold  at  various 
times.  The  agreement  provides  that 
the  United  Eastern  shall  complete  the 
purchase  price  and  provide  funds  for 
development  and  equipment.  The  funds 
advanced  are  to  be  repaid  out  of  the 
first    net    profits    from    operation. 

The  final  payment  of  the  purchase 
price  has  been  made,  and  machinery  is 
now  en  route  to  the  property  for  prose- 
cuting the  development,  which  is  in 
charge  of  P.  A.  Wickham.  This  is  a 
gold  mine;  as  far  as  known,  the  ore 
contains  no  other  metal.  The  vein  is 
5  to  8  ft.  wide  and  averages  about  $20 
per  ton.  Water  and  timber  are  abund- 
ant, and  with  present  labor  conditions 
it  should  be  possible  to  operate  eco- 
nomically and  earn  a  substantial  profit 
if  the  enterprise  develops  as  antici- 
pated. 


Schlesinger  Estate  Interest  in 
Steel  &  Tube  Co.  Sold 

Announcement  has  been  made  of  the 
sale  to  a  syndicate  of  New  York  bank- 
ers of  the  interests  of  the  Ferdinand 
Schlesinger  estate  in  the  Steel  &  Tube 
Co.  of  America,  the  Milwaukee  Gas  & 
Coke  Co.,  the  Newport  Chemical  Co., 
and  other  concerns.  Ferdinand  Schles- 
inger as  principal  owner  of  the  New- 
port  Mining  Co.  and  the  Anvil  Mining 
Co.  was  active  in  developing  the 
Newport  and  Anvil-Palms-Keweenaw 
mines.  These  later  became  the  princi- 
pal source  of  ore  for  the  Steel  &  Tube 
Co.  of  America,  which  was  formed  a 
few  years  ago,  and  they  are  the  largest 
underground  iron  mines  in  the  Lake 
Superior  district,  if  not  in  the  world. 
It  is  understood  that  Armin  A.  Schles- 
inger, president  of  the  Steel  &  Tube  Co., 
will  remain  in  active  management,  al- 
though the  other  heirs  have  sold  their 
interests  in  the  company. 


Embargo  on  Quebec  Asbestos 
Under  Consideration 

Efforts  are  being  made  by  the  Can- 
adian Manufacturers'  Association  to 
have  the  Quebec  government  adopt 
legislation  levying  an  excise  tax  or 
royalty  on  raw  asbestos  shipped  to  the 
United  States.  This  step  is  being  taken 
in  retaliation  for  the  proposal  in  the 
Fordney  tariff  bill  to  place  a  tariff  on 
manufactured  asbestos.  Some  talk  of  a 
possible  embargo  on  raw  asbestos  is 
heard. 


Newport  and  Anvil  Iron  Mines 
To  Go  on  Full  Time 


lronwood,  Mich.,  April  24 — Opera- 
tions will  be  conducted  on  full  time  as 
soon  as  possible  at  the  Newport  and 
Anvil  mines,  on  the  Gogebic  Range, 
by  the  Steel  &  Tube  Co.  of  America. 
About  900  men  will  be  employed.  An- 
nouncement to  this  effect  has  just  been 
made  by  R.  P.  Zinn,  manager  of  the 
company. 


Transvaal's  Gold  Output  Small 
in  First  Quarter 


London.  April  21 — The  Transvaal 
Chamber  of  Mines  advises  that  the  total 
gold  production  in  the  Transvaal  from 
January  to  March  was  639,728  fine 
ounces. 


Spanish  Graphite  Company 
Seeks  Loan 


London,  April  22 — A  message  from 
"Iidrid  states  that  a  Spanish  company 
Minas  de  Grafito  de  Espana,  has  re- 
quested a  loan  of  500,000  pesetas  for 
the  purpose  of  developing  its  graphite 
mines  more  vigorously  than  it  has  been 
doing. 


Tariff  on  Manganese  Ores  Urged 

by  Colorado  Assembly 

Fourteen-Fold    Increase    in    Production 

Since  1914  Cited  as  Reason 

for  Protection 

On  April  20,  the  Colorado  Assembly 
passed  a  joint  resolution  calling  upon 
the  state's  representatives  in  Congress 
to  exert  their  best  efforts  to  secure  a 
duty  of  lc.  per  lb.  on  the  manganese 
content  in  all  imported  ores. 

The  resolution  referred  to  the  in- 
crease in  production  of  high-grade 
manganese  ore  in  the  United  States 
from  2,635  tons  in  1914  to  305  869  tons 
in  1918  and  a  total  increase  of  both 
high  and  low-grade  ores  from  100,900 
tons  in  1914  to  1,474,674  tons  in  1918, 
as  evidence  that  the  manganese  re- 
serves of  this  country  are  ample  and 
sufficient  to  meet  all  industrial  needs 
of  the   country. 

As  worded,  the  resolution  protesting 
against  the  placing  of  Colorado  miners 
in  competition  with  the  cheap  labor  of 
China,  India  and  Brazil  reads  as  fol- 
lows: 

"Resolved:  That  in  order  to  add  to 
the  revenues  of  the  nation,  to  furnish 
adequate  business  to  the  railroads  of 
the  West,  to  stimulate  Western  mining 
production,  and  particularly  that  the 
manganese  ores  of  the  State  of  Colo- 
rado can  be  mined  and  furnish  employ- 
ment for  the  miners  of  the  West,  the 
Senators  of  the  State  of  Colorado  are 
hereby  earnestly  urged  to  exert  their 
best  effort  to  secure  the  adoption  by  the 
United  States  Senate  of  the  tariff  rates 
proposed  in  the  Fordney  Bill  for  the 
protection  of  the  manganese  industry 
of  the   West." 


Six  New  Radio-active  Minerals 
Determined 

Occur   in   Specimens  of   Uranium   Ores 

Found  in  Belgian  Congo — Discovered 

by  Professor  Schcep,  of  Ghent 

Six  new  uranium  minerals,  all  of 
them  radio-active,  have  been  deter- 
mined by  Prof.  Alfred  Schoep,  of  the 
University  of  Ghent,  Belgium,  in  speci- 
mens of  ores  from  Kasolo,  Katanga, 
Belgian  Congo,  about  30  km.  south  of 
Kambove.  Preliminary  notes  relating 
to  the  properties  of  four  of  them  have 
already  been  communicated  to  the  Aca- 
demie   des   Sciences,   Paris.     They   are: 

Curite,  named  after  P.  Curie, 
2Pb0.5UO,.4HI0. 

Kasolite,  named  after  Kasolo,  the 
place  of  origin,  3Pb0.3UOa.3SiOI.4H20. 

Dewindtite,  named  after  Dr.  Jean  De 
Windt,  a  young  Belgian  geologist,  who 
died  in  the  Congo,  4Pb0.8U03.3P,0,. 
12HUO. 

Stasite,  named  after  J.  S.  Stas,  the 
Belgian  chemist;  it  has  the  same  form- 
ula as  dewindtite  but  is  of  a  different 
class  of  symmetry. 

The  fifth  and  sixth  minerals  are, 
respectively,  an  hydrous  silicate  of 
uranium  and  an  hydroxide  of  uranium. 
The  notes  on  these  are  to  be  read  at  the 
Academie,  in  Paris,  in  a  few  weeks. 

Professor  Schoep  prospected  in  the 
Belgian  Congo  for  two  years  prior  to 
1913  without  finding  anything  of  special 
interest.  But  in  April,  1920,  he  bought 
of  Butler  Brompton,  in  London,  the 
specimens  from  Kasolo  above  noted. 


Against  Colorado  &  Southern's 
Proposal  To  Abandon  Branch 

The  special  examiner  for  the  Inter- 
state Commerce  Commission  who  held 
a  hearing  in  Denver,  Col.,  on  Feb.  2, 
1922,  upon  the  application  of  the  Colo- 
rado &  Southern  R.R.  for  permission 
to  abandon  a  twenty-nine-mile  branch 
line  extending  from  Buena  Vista  to 
Romley,  Col.,  has  recommended  to  the 
commission  that  the  petition  be  denied. 

The  examiner  reported  that  prospects 
for  increased  traffic  are  fairly  good, 
and  that  the  protests  of  municipalities 
and  mining  companies  along  the  line 
made  a  sufficient  showing  that  the 
operation  of  the  road  was  necessary 
for  the  public  convenience.  The  report 
stated  that  the  revival  of  mining  in  the 
district  should  be  sufficiently  profitable 
to    justify    continuance    of    service. 


For  Lower  Potash  Tariff 

Senator  Dial,  of  South  Carolina,  has 
introduced  an  amendment  to  the  Tariff 
bill  decreasing  the  duties  on  potash 
from  those  carried  in  the  bill  as  re- 
ported to  the  Senate  by  the  Finance 
Committee.  He  proposes  that  the  duty 
during  the  first  two  years  of  the  new 
tariff  shall  be  lc.  per  lb.,  instead  of 
2ic.  per  lb.;  during  the  third  year  3c. 
per  lb.,  instead  of  2c;  Jc.  per  lb.  for 
the  fourth  year,  instead  of  lie.  per  lb., 
and  ic.  per  lb.  instead  of  lc.  per  lb. 
during  the  fifth  year.  Thereafter  he 
proposes  the  duty  shall  be  removed, 
as  is  also  proposed  by  the  committee. 
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News  from  Washington 


Foreign  Valuation  Favored 

in  Senate 

Kill  Said  To  He  So  Framed  as  to  Prevent 

Loss  of  Markets  and  Yet   Permit 

Competition  from  Abroad 

Initial  discussion  of  the  tariff  bill  in 
the  Senate  reveals  that  there  is  prac- 
tical unanimity  of  opinion  in  that  body 
that  the  ad  valorem  rates  in  the  bill 
should  be  based  on  a  valuation  made  in 
the  country  of  origin.  Sentiment  in  the 
Senate  seems  to  be  as  strongly  opposed 
to  American  valuation  as  that  of  the 
House  is  in  favor  of  it.  Approximately 
60  per  cent  of  the  commodities  covered 
by  the  dutiable  list  take  ad  valorem 
rates.  The  remainder  of  the  articles  on 
the  dutiable  list  are  covered  by  specific 
rates.  Every  effort  was  made  by  the 
Finance  Committee  to  apply  specific 
rates  wherever  possible.  The  difficulty 
is  that  specific  rates  are  impracticable 
in  many  instances. 

Many  in  the  Senate  are  in  favor  of 
passing  over  American  valuation  with- 
out dignifying  it  by  discussing  the  plan 
in  the  Senate.  It  seems  probable,  how 
ever,  that  it  will  be  necessary  to  debate 
the  whole  subject,  as  the  bill  reported 
to  the  Senate  provides  for  the  applica- 
tion of  American  valuation  if  the  Presi- 
dent should  deem  it  necessary. 

Chairman  McCumber  of  the  Senate 
Finance  Committee  agrees  that  of  all 
times  in  our  history  this  is  the  very 
worst  to  formulate  and  put  into  effect  a 
new  traiff  measure,  but  at  the  same 
time  he  declares  there  never  has  been  a 
time  when  it  is  more  necessary  to  pro- 
tect American  industry  against  abnor- 
mal situations  abroad  which  give  spe- 
cial advantage  to  the  foreign  producer. 
He  points  out  that  wages  in  Germany 
declined  enormously  immediately  fol- 
lowing the  Armistice.  In  the  other 
countries,  he  said,  measured  by  the  only 
stable  currency  in  the  world,  the  Amer- 
ican dollar,  the  spread  between  Ameri- 
can cost  of  production  and  foreign  cost 
of  production  has  been  growing  greater 
and  greater.  On  the  other  hand,  costs 
of  production  increased  in  this  country 
until  January,  1921. 

In  the  bin  which  the  Finance  Com- 
mittee has  reported,  Senator  McCumber 
believes  there  is  no  rate  so  low  that  it 
will  compel  the  American  producer  to 
surrender  the  American  market  to  the 
foreign  producer,  if  he  exercises  proper 
economy  in  the  manufacture  and  mar- 
keting of  his  product.  On  the  other 
hand,  he  believes,  no  rate  is  so  high  as 
to   prevent   reasonable   foreign    compe- 

In  Senator  McCumber's  opinion,  the 
recognition  in  this  bill  of  greater  de- 
gree of  protection  for  the  agricultural 
industry  wall  mean  a  great  deal  toward 
stimulating  business,  in  that  the  pros- 
perity of  the  farmer  is  radiated  to  all 
other  activities.  In  discussing  the  bill 
in  the  Senate,  he  took  occasion  to  rap 
the    'back-to-the-farm"  movement. 


By  PAUL  WOOTON 
Special  Correspondent 

"We  already  are  producing  such  a 
surplus  of  farm  products,"  he  said, 
"that  our  prices  are  low,  yet  many  are 
preaching  a  policy  of  inducing  more 
people  to  go  into  the  farming  business, 
thereby  decreasing  the  number  of  con- 
sumers and  increasing  the  number  of 
producers.  What  a  fallacy.  What  a 
short-sighted  theory.  What  the  farmer 
needs  is  the  greatest  number  of  con- 
sumers of  his  product.  If  he  can  make 
home  production,  even  though  the  deficit 
the  home  consumption  greater  than  the 
does  not  exceed  1  per  cent,  with  the 
proper  tariff  wall,  he  can  secure  a  just 
price  for  his  product." 

Comparisons  between  the  present  bill 
and  the  Underwood  act  or  the  Payne- 
Aldrich  law  are  of  little  value,  in  the 
opinion  of  Senator  McCumber.  He  de- 
clares his  committee  gave  but  casual 
attention  to  either  of  these  acts.  The 
whole  industrial,  commercial,  and  eco- 
nomic world  has  changed  since  those 
bills  were  enacted,  he  contends. 

Under  the  bill  as  amended  by  the 
Finance  Committee,  Senator  McCumber 
expects  to  see  the  Tariff  Commission 
become  a  forum  in  which  any  com- 
plaints may  be  lodged  as  to  the  unfair- 
ness or  the  injustice  of  any  rate.  With 
the  powers  given  the  President,  it  will 
be  possible  to  rectify  any  injustice  that 
may  be  worked  by  reason  of  rapidly 
changing  conditions. 

Senator  McCumber  contends  that 
two-thirds  of  the  bread-winners  in  the 
United  States  have  an  income  not 
greater  than  that  which  they  received 
before  the  war.  In  many  cases  they 
are  receiving  less  than  their  pre-war 
income.  This  takes  into  consideration 
the  increased  amounts  which  are  being 
paid  for  rents  and  taxes.  As  nine- 
tenths  of  all  American  products  are 
sold  at  home,  he  urges  on  manufactur 
ers  the  necessity  "of  bringing  down  the 
production  cost  of  their  commodities 
until  they  are  within  the  purchasng 
reach  of  American  farmers  and  Ameri- 
can wage-earners — a  reach  that  can- 
not extend  one  inch  beyond  the  limit  of 
their  earnings."  He  suggests  that 
manufacturers  be  satisfied  with  the 
most  meager  returns  upon  their  invest- 
ment for  a  while.  At  the  same  time  he 
urges  employees  to  increase  their  effi- 
ciency to  the  highest  possible  degree. 
He  says  efficiency  is  being  increased, 
but  that  it  has  not  yet  reached  its  pre- 
svar  standard.  He  also  urges  the  re- 
tailer to  cut  his  profits  to  the  bone  so 
as  to  add  his  contribution  to  the  return 
to  prosperity. 

The  tariff  bill  as  reframed  in  the 
Senate  is  expected  to  yield  $350,000,000 
annually. 

Government's  Silver  Purchases 

Purchases  of  silver  by  the  Bureau  of 
the  Mint  during  the  week  ended  April 
22  amounted  to  103,700  fine  ounces. 
This  brings  the  total  purchases  under 
the  Pittman  Act  to  103,380,308  oz. 


I.  C.  C.'s  Failure  To  Pass  on  Rates 

Hurting  Business 
Increasing   Pressure   Expected   to  Speed 

Up   Decision — Only    Four   Members 
Have  Heard  Case 

It  has  been  called  forcibly  to  the 
attention  of  the  Interstate  Commerce 
Commission  that  the  delay  in  handing 
down  a  decision  in  the  freight  rate 
reduction  case  is  having  a  serious 
bearing  on  the  business  situaton.  It 
is  believed  that  the  commission  has  been 
doing  all  within  its  power  to  expedite 
the  consideration  for  this  case,  and  the 
gradually  increasing  pressure  for  an 
early  decision  is  expected  to  accelerate 
the  straightening  out  of  the  snarl  in 
which  the  commission  finds  itself. 
There  are  eleven  members  of  the  com- 
mission, but  only  four  of  these  heard 
all  of  the  case.  The  leadership  in  the 
diverging  opinions  within  the  commis- 
sion is  thought  to  come  from  this 
group  of  four.  Regardless  of  the  pres- 
sure which  is  being  exerted,  the  im- 
portance of  the  case  is  such  that  each 
commissioner  is  being  especially  care- 
ful of  his  ground. 

Preparing  for  Hearings  on  Mine 
Law  Revision 

Final  arrangements  were  completed 
early  last  week  for  the  extended  hear- 
ings before  the  Committee  on  Mines 
and  Mining  of  the  House  of  Repre- 
sentatives at  which  revision  of  the 
mining  law  will  be  discussed.  W.  R. 
Ingalls,  the  chairman  of  the  committee 
that  drafted  the  revision  of  laws  bill 
which  now  is  before  the  committee, 
was  scheduled  to  be  the  first  witness. 
He  probably  will  be  followed  by  Horace 
V.  Winchell,  a  member  of  the  Ingalls 
committee. 


Shasta  County  Takes  Appeal 
in  Assessment  Case 

The  County  of  Shasta,  Cal.,  has  ap- 
pealed to  the  Supreme  Court  to  reverse 
the  decisions  of  the  Northern  District 
of  California  Court  and  the  Circuit 
Court  of  Appeals,  Ninth  Circuit,  which 
reversed  valuations  of  the  mines  of  the 
Mountain  Copper  Co.,  and  the  Balaklala 
Consolidated  Copper  Co.  The  county 
contends  that  the  valuation  assessment 
of  the  properties  by  the  county  authori- 
ties was  proper  and  that  the  decision 
of  the  lower  courts  that  their  assess- 
ments were  excessive  was  based  on  con- 
jecture and  not  evidence.  The  county 
assessor  valued  the  Mountain  Copper 
Co.  mines  at  $125,000,  which  wTas  in- 
creased to  $549,000  by  the  Board  of  Su- 
pervisors, taking  as  a  basis  30  per  cent 
of  the  gross  value  of  the  proved  ores, 
estimated  at  $1,830,440.  The  Balaklala 
company's  mines  were  assessed  by  the 
county  assessor  at  a  valuation  of  $180,- 
000  which  was  increased  by  the  Board 
of  Supervisors  to  $327,700,  also  based 
on  30  per  cent  of  the  gross  ore  value^ 
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London  Letter 

Burma  Corporation  Shareholders  Wanl 

\l.>n-  Information — -Tharsis  Passes 

Dirideod — W  it.  Beep's 

Reporl  Notable 

B\    W.    A     DOM  xN 

London.      April      11  —  All      occasional 
grumble  is  heard  that  the  head 

the  Bi  stion  has  been  trans- 

t'roni    London    to    Rangoon.      A 
ipital  has  been  sunk 
in  this  great  undertaking,  for  the  shares 
■    time,  and  although 
there  s.emed  good   reasons  for  having 
the    management    on    the    spot,    so    to 
speak,  shareholders  have  a  feeling  that 
they  are  cut  otf  from  information.     To 
dn  extent  the  directors  are  filling 
quarterly  re- 
the  first  of  which  appeared  a  few 
igo.     This   report,   for   the    three 
months  to  Dec.  31,  is  interesting  up  to 
a  point,  but  its  usefulness  could  be  in- 
creased.    Shareholders  receive  financial 
details,  but  the  technically  inclined  man 
is  always  keen   on   learning  something 
of  ore  values.    Possibly  when  the  report 
for  the  first  quarter  of  the  current  year 
its  appearance  an  improvement 
may  be  shown.     For  the  December  pe- 
riod  the   estimated   gross   revenue   was 
10,   and   the  estimated  operating 
£2£     733,  giving  a  surplus 
■  '.867.      From    this    must   be   de- 
ducted    debenture     interest,    estimated 
tax,    depreciation,    and    capital 
expenditure,  amounting  to  £97,733,  leav- 
■  alance  of  £53,134. 
A    determined    effort    is    now    being 
made  to  get  the  Bwana  M'Kubwa  on  its 
feet.     For  years   there  has  been  more 
promise     than     performance,     due,     of 
course,  to  the  refractory  nature  of  the 
Minerals    Separation,    Ltd.,    have 
come  to  the  rescue  with  a  new  process 
for  treatment,  and  they  have  been  ap- 
pointed consulting  metallurgists  to  the 
new    company.      Above    the    450    level 
-   a  large  body  of  oxidized  and 
mixed    oxide-sulphide    copper    ore,    and 
with  low-cost  open-cut  mining  methods, 
profitable  operations   at  an   early  date 
are   expected.     What   is    meant 
early  date  is  not  quite  clear,  for  "it  is 
i  to  proceed  as  rapidly  as  sound 
ing    will    permit    to    elaborate 
plans  for  the  working   of  the  oxidized 
of  the  mine  and  the  construc- 
i  plant  to  treat  these  ores  by  the 
probably  on  a  basis  of  not 
an  1,000  tons  per  day."     Simul- 
taneously,  the    sulphide    ore    is    to    be 
opened   up   below   the    450   level.      The 
ed   capital   is  £400,000,   in   5s. 
he  new  shares  carrying  an  as- 
I   of  2s.  6d.  per  share,  payable 
in  instalments  of  6d. 

<  rtainly  an  event  for  the  Thar- 

hur  &   Copper   Co.    Cm   Spain) 

to  pass  its  dividend.     In  the  course  of 

tence — it   was   established 

ihe  end   of  1866 — the  company  has 

distributed    approximately    £11,000,000 

to  its  shareholders.     For  last  year,  ow- 

mall    world    demand    for 


pyrites,  on  an  omit  of  the  great  depres- 
sion in  trade,  no  dividend  is  to  be  paid. 
The  ore  raised    from  the  Tharsis  and 

Calanas  mines  was  260.7.">S  tons,  as 
compared  with  313,918  tons  in  1920,  a 
decrease    of    53,160    tons,    though    the 

can     apply  any  quantity  of  py- 

or  which  a  demand  arises.  The 
actual  net  profit  was  only  £45,945,  in 
contrast  with  £134,949  in  1920.  The 
value  of  the  mines  in  Spain,  originally 
about  £785,000,  has  been  written  down 
>12,  ami  the  works,  buildings, 
machinery,   and    plant,   which   cost  £1, 

,   are   written   down   to  £272,207. 
The  stock  in  trade  amounts  to  £1,039,- 

!  the  company  has  securities  and 
cash  totaling  £342,485. 

Whatever  criticism  may  be  leveled 
against  the  directors  of  the  Witwaters- 
rand  Deep,  who  captured  the  company 
from  the  Centra!  Mining  Corporation, 
it  cannot  be  said  that  they  are  nig- 
gardly with  information  as  to  the  con- 
dition of  the  mine.  In  one  sense  they 
give  a  greater  wealth  of  detail  than 
many  other  and  more  important  com- 
panies, and  it  is  in  this  detail  that  the 
weakness  of  the  position  is  revealed. 
The  total  revenue  last  year  was  £610,- 
981,  and  the  total  working  costs  were 
£526,093,  leaving  a  working  profit  of 
£84,888.  It  is  shown,  however,  that  of 
the  revenue  £133,077  was  contributed  by 
gold  premiums,  so  that,  apart  from  the 
I  remiums,  there  would  have  been  an 
actual  loss.  During  th?  current  year  to 
date,  gold  has  fetched  a  lower  price 
than  last  year,  so  that  unless  working 
costs  can  be  substantially  reduced,  the 
[  rofit  wi'l  not  be  so  large.  One  gathers. 
t  o.  that  large  capital  expenditure  will 
be  necessary  in  the  near  future  at  the 
cyanide  works  and  boiler  plant  at  the 
east  shaft. 

PHILIPPINE    ISLANDS 
.  Consolidated  Mining  Co.  Shows 
Improvement 

Ant  amok — In  1921,  the  Benguet  Con- 
solidated Mining  Co.  treated  40,941  tons 

averaging  $16,585  per  ton,  with 
a  recovery  in  gold  and  silver  bullion  of 
$600,997.05,  or  $14.68  per  ton,  equiva- 
ent  to  88.5  per  cent  of  the  contents. 
Gross  receipts  were  $622,036.86,  operat- 
ing expenditures  $259,906.03,  leaving 
13   gross   profit,   or  practically 

!  ton.  Net  profit,  after  writing 
off  $62,559.89  for  development  and  de- 
preciation and  after  paying  $11,982.83 
in  bonuses,  was  $287,588.11  or  practi- 
per  ton.  Of  this  profit, 
38  was  spent  for  extensions  to 
plant  and  for  development  and  explora- 
tion. Capital  distribution  of  $150,000 
was  made  to  stockholders.  Results  in 
1921  showed  an  improvement,  especially 
in  cost  of  mining.  Development  work 
yielded  a  considerable  tonnage  for  the 
mill.  Supplies  cost  less  and  labor  con- 
ditions were  better.  A  slight  falling  off 
in  recovery  is  explained  as  due  to 
crowding  the  mill.  Additions  are  to  be 
made  this  year  to  remedy  this.  Good 
i-  apparently  continues  with  depth, 
and  the  company's  finances  are  in  ex- 

condition.  Conditions  are  now- 
stable. 


MEXICO 


Durango 

Situation     Quiet;     Prospectors     Unmo- 
lested—Artnity  in  Santiago  Papas- 
quiaro,  Cuenacame  and 
Other  Districts 

By  Albekto  Terrones  Benitez 

Durango— In  general,  the  situation  in 
the  State  of  Durango  is  quiet.  Pros 
pec  tors  and  engineers  of  all  nationali- 
ties go  about  unmolested.  The  bandits 
have  disappeared.  The  state  govern- 
ment is  doing  its  best  to  facilitate  min- 
ing exploration. 

Santiago  Papasquiaro  District — The 
Bacis  Gold  &  Silver  Mining  Co.,  Ltd., 
has  been  operating  uninterruptedly  its 
mines  and  mill  at  Bacis.  W.  R.  Bewder 
is  superintendent.  Large  quantities  of 
milling  ore  have  been  treated  at  the 
concentrating-cyaniding  plant.  On  an 
average  the  company  is  exporting 
thirty-five  bars  of  bullion  monthly, 
through  Juan  Leautaud's  firm,  of  Du- 
rango City,  the  only  firm  doing  banking- 
business  in  Durango  for  all  important 
mining  companies.  As  soon  as  the  mill 
capacity  is  increased,  this  production 
will  be  increased  to  forty-five  or  fifty 
bars  of  bullion  per  month. 

The  Sauces  Mines  &  Milling  Co.  is 
still  operating  at  Sauces,  near  the  Tepe- 
huanes  railway  terminal.  L.  H.  Siegler 
is  the  manager.  The  company  is  ship- 
ping ores  to  the  Asarco  smelter  of  the 
American  Smelting  &  Refining  Com- 
pany. 

The  Santa  Cruz  Mining  Co.,  operat- 
ing the  Santa  Cruz  y  Anexas  mines, 
near  Otaez,  has  just  finished  its  new 
25  -  ton  concentration  -  flotation  mill, 
originally  designed  by  the  Mine  & 
Smelter  Supply  Co.  S.  W.  Loving,  gen- 
eral manager,  has  recently  gone  to  the 
mine  to  take  charge  of  operations.  The 
principal  offices  of  this  company  are  at 
Beeville,  Tex. 

George  Stinson  has  been  in  San 
Andres  de  la  Sierra,  his  purpose  being 
to  erect  a  modem  smelter  in  place  of 
the  o'd  one.  Lead-silver  ores  are 
abundant  in  this  camp. 

Lino  Rodriguez  e  Hijos  have  decided 
to  sell  their  Prieta  mine  at  the  Huajupa 
camp.  A  party  of  American  engineer- 
went  to  examine  the  property. 

Max  Damm  has  personally  taken 
charge  of  operations  at  the  Promonto- 
rio  mine.  This  company  has  recently 
been  treating  the  dumps  and  the  mill 
ores  extracted  from  the  upper  levels 
(above  the  water  level)  using  the  mill, 
which  has  been  adapted  for  flotation. 
Ores  and  concentrates  are  being  shipped 
to  Asarco. 

Durango  District — Open-cut  opera- 
tions at  the  :  Wercado  hava 
been  continued  under  the  direction  of 
Manuel   Rangel.     Ore   is  being  shipped 

Monteri  i : 
Fundidora  de  Fierro  y  Acero  de  Monter- 
rey, owner  of  the  part  of  the  Iron 
Mountain  that  is  b:ing  exploited.  The 
operator's  have  just  partly  suspended 
work  on  account   of  the  large  I 
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of  ore  on  hand,  as  they  In  ve  extracted 
more  than  they  can  ship. 

A  prospector  by  the  name  of  Hosmer 
has  recently  been  studying  the  Coneto 
and  the  Potrillos  camps.  The  former 
produces  lead  silver  ores  and  the  latter 
is  in  the  Stream-tin  country.  These 
camps  arc  now  abandoned  and  should 
!x>  important  places  for  exploration. 
The  bandits  have  now  disappeared. 

The  Avino  Mines  Ltd.,  which  owns 
mines  at  Avino,  has  been  working  re- 
cently on  a  small  scale  and  is  shipping 
ores  to  Asarco.  Its  mill  is  being:  re- 
built.   Gerald  E.  Norton  is  in  charge. 

Dr.  T.  E.  Moore,  Joseph  B.  Crawford, 
George  D.  Wolfe,  Howard  Foster,  and 
"Billy"  Brown,  recently  went  to  the 
Pueblo  Nuevo  country  to  check  up  some 
mining  properties  near  Pueblo  Nuevo 
for  a  Texas  syndicate.  Dr.  Moore  and 
Mr.  Crawford  have  since  returned  to 
Fort  Worth,  the  rest  of  the  party  re- 
maining in  Pueblo  Nuevo  to  finish  the 
examination. 

The  Guadalupe  Mining  Co.,  operating 
in  Pueblo  Nuevo  and  owner  of  the  Gua- 
dalupe mine,  is  getting  ready  to  start 
work.  The  La  Cruz-Providencia  Min- 
ing Co.  has  also  begun  the  extraction  of 
small  quantities  of  high-grade  ores.  It 
is  rebuilding  its  mill,  at  which  the  ratio 
of  concentration  is  20  to  1.  Ore  below 
5  kg.  silver  per  ton  is  mill  ore;  the  rest 


Chihuahua 
Erupt  ion    Mining  Co.'a  Ore   Deposit 

Interesting 

The  properties  of  the  Erupcion  Min- 
ing Co.  and  the  Ahumada  Lead  Co.  are 
situated  in  Los  Lamentos  mountains, 
about  forty  miles  east  of  Villa  Mm 
niada.  The  values  consist  of  lead  cai 
bonates  carrying  silver;  also,  zinc  car- 
bonates which  are  formed  in  separate 
bodies  and  carry  neither  lead  nor  silver. 
The  peculiarity  of  this  deposit  is  that 
it  averages  much  higher  in  lead  than 
any  other  similar  large  deposit  in  this 
section  of  the  country.  The  ore  fol- 
lows the  bedding  planes  in  limestone 
which  has  an  average  dip  of  about  17 
deg.  The  main  extraction  and  develop- 
ment tunnel  has  a  length  of  2,200  ft. 

Development  done  in  1921  totaled 
5,039  ft.  The  Marjorie,  or  main  extrac- 
tion tunnel  was  completed  last  year  to 
the  property  line,  a  distance  of  2,235 
ft.  At  this  point  a  winze  was  started. 
and  after  a  cave  was  broken  into  at 
156  ft.  the  ore  was  found  at  the  bot- 
tom. The  cave  extends  84  ft.  north  of 
the  Erupcion  line  and  about  50  ft.  back 
into  the  company  property.  The  ore 
disclosed  is  an  high-grade  anglesite. 
The  winze  was  sunk  to  204  ft.  following 
a  pipe  of  low-grade  iron  ore  and  a  small 
manta  5  ft.  thick  was  discovered.     Thi: 


is   shipped   direct.     Freighting   is   done     appeared  to  have  its  own  cave  system. 


on  mule-back  to  El  Salto,  the  nearest 
railway  station  on  the  Durango-Mazat- 
lan  line,  at  the  rate  of  70  pesos  per  ton. 
Gerald  E.  Norton  is  president  of  both 
companies. 

Xombre  de  Dios  District — The  Par- 
rilla  camp,  where  the  Vacas  Mining  & 
Exploration  Co.  worked  for  so  many 
years,  still  remains  idle.  Negotiations 
have  been  recently  started  to  revive 
this  camp.  The  company  is  represented 
by  F.  MacCaughan. 

Enrique  Najera  has  acquired  a  large 
extent  of  mining  claims  at  the  Sacrificio 
Mountain  and  plans  to  erect  a  smelter 
for  the  Sacrificio  ores. 

Mapimi  and  Lerdo  Districts — For  rea- 
sons of  economy  the  Cia.  Minera  de 
Penoles  decided  to  move  its  Penoles 
smelter  to  Torreon.  It  is  working  its 
mines  at  Ojuela.  Heath  Steele  is  gen- 
eral manager. 

J.  W.  Deland,  manager  of  the  Pasa- 
dena Oil  Crown  Co.,  has  started  nego- 
tiations to  lease  some  oil  lands  in  the 
Lerdo  district.  Explorations  for  oil 
have  been  already  started  under  the  di- 
rection of  Roy  A.  Reynolds,  and  traces 
of  oil  have  been  found  at  a  place  called 
Goma,  near  San  Carlos  Station.  The 
exploration  work  is  still  going  on. 

Cuencame  District— Senator  Severino 
Ceniceros  has  resumed  work  at  his 
smelter  near  Cuencame.  He  has  been 
smelting  ore  from  the  Pozuelos  lead- 
silver  mines. 

The  Asarco  smelter  and  the  Velar- 
dena  mill  and  mines  of  the  American 
Smelting  &  Refining  Co.  have  again  re- 
sumed. At  Asarco  they  have  blown  in 
two  fu  maces.  As  the  ores  produced  in 
camps    tributary    to    the    Asarco 


the 


The  ore  was  somewhat  different  from 
the  Erupcion,  being  mixed  with  high- 
grade  lead  carbonate  and  running 
higher  in  silver.  Further  development 
was  impossible  owing  to  the  mine  clos- 
ing down. 

A  broad-gage  railroad  is  being  built 
t  i  connect  this  property  with  the  Mex.- 
can  National  line  at  Lucero,  a  total  dis- 
tance of  forty-eight  miles.  The  grading 
has  been  completed  and  the  company 
expects  to  complete  the  construction 
within  the  next  few  months  and  to  be 
shipping  ore  by  early  fall.  The  road  is 
being  built  jointly  by  the  Erupcion  and 
Ahumada  companies. 

CANADA 

Ontario 

Conditions  in  April — Kerr  Lake  to  Start 
Work  on  Goldale  Property 

Conditions  at  Sudbury  remain  prac- 
tically unchanged,  but  prospects  for 
resumption  of  operations  look  brighter. 
The  British  America  Nickel  Corpora- 
tion has  allowed  practically  all  remain- 
ing members  of  its  staff  to  go. 

At  Cobalt,  the  production  in  April 
was  somewhat  lower  on  account  of  the 
closing  down  of  the  Bailey  and  Silver 
Cliff  properties  and  the  interruptions 
due  to  floods.  The  spring  freshets  were 
exceptionally  severe,  and  the  Princess 
mine  was  completely  flooded;  the  Ken- 
dall shaft  of  the  Nipissing  was  partly 
flooded,  and  the  O'Brien  mill  forced  to 
close.  Nipissing  and  La  Rose  paid 
dividends.  O'Brien  bought  Bonsall 
property  in  Gowganda. 

Kirkland's  output  continues  to  in- 
crease,   the    Tough-Oakes    mill     being 


smelter  have  been   scarce,  the   smelter     smarted.     Rich    ore   was   found    on    the 
could  not  run  at  capacity.  lower  levels  of  the  Wright-Hargraves. 


The  amal  i  imal  ion  o  i ...  and 

.Montreal    K.rkland    was    completed 
Porcupine  should  show  slight  ii 

ount    of   increased    power  avail- 
able.     The    recent    floods    will    provide 
plenty   of   power   for   present   demands. 
Labor   is   still  plentiful   and   efficient, 
with  fewer  men  unemployed. 

Cobalt — Nipiss  ng  has  stopped  work 
once  more  on  the  Rochester  property 
at  Porcupine,  supposedly  while  assaying 
catches  up  with  diamond  drilling.  The 
company's  option  on  this  property  ex- 
pires in  June,  but  no  official  announce- 
ment has  been  made  as  to  the  man- 
agement's attitude  in  this  connection. 
The  gross  earnings  of  the  Bailey 
custom  mill  for  March  were  approxi- 
mately $14,936.52.  The  mill  treated 
4,978  tons  of  ore,  the  Bailey  mine  sup- 
plying 650  tons. 

According  to  a  statement  by  F.  L. 
Culver,  at  the  annual  meeting  of  the 
Beaver  Mines,  the  present  low  price  of 
silver,  labor  conditions,  and  the  slump 
in  the  demand  of  silver  do  not  war- 
rant the  reopening  of  the  Beaver  mine 
at  present.  He  stated,  however,  that 
as  soon  as  the  price  of  silver  was  such 
that  operations  could  be  carried  on 
with  a  fair  profit,  the  mine  would  be 
reopened. 

Developments  at  the  Castle-Trethe- 
wey,  at  Gowganda,  continue  satisfac- 
tory. The  high-grade  is  running  up 
to  3  in.  wide  of  3,000  to  4,000-oz.  ore. 
There  is  a  possibility  that  this  is  an 
entirely  new  strike,  but  the  manage- 
ment is  assuming  that  it  is  the  down- 
ward extension  of  the  rich  vein  cut  in 
the  shaft  at  the  185  level. 

The  shaft  at  the  Victory  Silver  Mines 
is  down  a  little  over  400  ft.  and  will 
be  continued  another  50  or  75  ft.  before 
a  station  is  cut  and  a  new  level  opened 
up,  which  will  be  in  the  course  of  about 
a  month. 

Two  veins  were  cut  on  the  Silverado 
property,  adjoining  the  Hudson  Bay 
property  at  Gowganda,  while  driving 
to  the  No.  1  vein  on  the  200  level,  the 
first  vein  showing  a  width  of  4  in.  and 
the  second  vein  a  width  of  7  in.  The 
property  has  a  crew  of  about  twenty- 
five  men  working,  and  two  drills  are  in 
operation. 

Kirkland — The  annual  report  of  the 
Kirkland  Gold  states  that  although  the 
mill  was  not  run  at  capacity,  owing 
to  the  fact  that  so  much  ore  was  tied 
up  on  account  of  the  possible  rock 
slide,  25,717  tons  of  ore  was  treated, 
giving  a  production  of  $147,654.83  in 
gold  bullion  for  the  year. 

At  a  meeting  of  the  Hunton  Kirk- 
land shareholders,  held  April  19,  the 
merger  of  the  Hunton  and  Minaker 
Kirkland  companies  was  ratified. 

Porcupine — Work  is  to  be  started  at 
once  by  Kerr  Lake  on  the  Goldale 
property,  lying  south  of  the  Plenaurum 
property.  This  is  one  of  the  groups 
totaling  fifty  claims  that  the  Kerr  Lake 
company  has  under  option  in  the  Porcu- 
pine district.  No  other  development  or 
exploration  work  will  be  carried  on  by 
the  company  in  this  district  until 
summer. 
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SchrrihtT— Much  attention  has  lately 

re  ber,  in  the 

•hur  ilis t riv :  ins  were 

i    ronto    interests    on    the 

rties,   which 
own  up  well  .. 

number   of    prospectors    have 

■  i    much    staking    is    being 

Ottawa — I"he    Canadian    government, 

on  of  a   rush  of  gold  and 

ipectors    early    in    the    season,   is 
preparing  foi  surveys  in  the 

\  survey  party,  including 
B.  H.  Segree,  A.  II.  ".Miller,  and  A.  H. 
Swinburn,  is  leaving  Edmonton  for  the 
Mackenzie    River   district.     One   of   the 

portant  objects  in  view  is  the 
locating  of  a  point  on  the  sixtieth 
parallel  where  it  crosses  the  Liard 
River  from  which  other  lines  can  be 
run  so  that  if  a  strike  of  gold  is  made 
on  the  Liard  and  tributary  streams  it 
can  be  determined  whether  the  claims 
lie  in   British  Columbia,  the  Yukon,  or 

kenzie  River  district,  as  all  three 
converge  at  this  point.  A  number  of 
surveys  will  also  be  made  in  the  Great 
Slave  Lake  area. 

British  Columbia 

Increase    of    Cork-Province    Capitaliza- 
tion Proposed — Hedley  Gold 
Resumes 

Borland — Possibility  of  a  coke  short- 
age in  the  future  as  a  result  of  the 
coal  strike  in  the  Crow's  Nest  Pass 
region  is  reflected  in  some  curtailment 
of  local  operations  of  Consolidated 
Mining  &  Smelting  Co.  Some  of  the 
men  laid  off  have  found  employment 
with  the  company  at  Kimberley  and 
Tral. 

Hope  for  a  solution  of  the  trans- 
portation problem  affecting  the  Velvet 
mine  is  held  forth  in  the  possibility 
that  lumbering  interests  may  arrange 
with  the  Great  Northern  Ry.  to  operate 
on  their  own  account  the  abandoned 
Red  Mountain  line,  between  Rossland 
and  Northport. 

Kaslo — Legal  details  in  connection 
with  a  plan  for  refinancing  the  Cork- 
Province  Mines,  owning  a  silver-lead 
property  on  the  South  Fork  of  Kaslo 
Creek,  are  being  worked  out.  It  is 
planned  to  increase  the  capitalization 
of  the  company  from  1,250.000  shares 
to  1,500,000,  and  bonds  will  be  issued 
in  the  amount  of  $75,000.  A  part  of 
the  bond  issue  will  go  to  creditors  of 


U11ZONA 

\ri/on.i  &  Swansea  Plea  Denied — C.  & 

\.   Board    Re-elected — Shannon   Co. 

Abandons  Yaeger  Canyon  Mine 

Eh  James  H.  McCi  (ntock 

Phoenix  —  United  States  Judge 
Maurice  Dooling,  at  Tuscon,  has  signed 
a  judgment  that  gives  Hoval  A.  Smith 
only  $145,775.01  from  Henry  B.  Hov- 
laml.  something  less  than  $900,000 
under  the  findings  of  E.  F.  Jones, 
master.  Exception  was  taken  to  the 
decree  by  both  parties.  The  decision 
commands  that  all  the  business  of  the 
Smith-Hovland  partnership  be  wound 
up  at  onci  and  the  court  retains  juris- 
dii  tion  until  this  has  been  accomplished. 

Charges  against  M.  T.  Frasier  and 
Mitchell  in  connection  with  the 
affairs  of  the  Jerome  Superior  Copper 
Co.  have  been  dismissed. 

The  Arizona  Corporation  Commission 
has  denied  the  application  of  the  Ari- 
zona &  Swansea  R.R.  Co.  for  permis- 
sion    to     abandon     and     dismantle     its 


twenty-one-mile  road  from  Bouse  to 
Swansea,  in  northern  Yuma  County, 
Ariz.  The  only  prospective  patron  is 
the  Swansea  Lease,  which  is  preparing 
to  ship  ore  to  Humboldt.  The  railroad 
is  delinquent  for  $5,745  taxes,  for  which 
the  state  has  entered  suit  in  Yuma. 

In    Mohave   County,   executions   have 
been    taken    against   the    Midway-Moss 
Mining  Co.,  the  McCracken  Silver  Lead     grade 
Mining    Co.,    and    the    Nevada-Arizona         Tonopah 
Mines     Co.,     with     sheriff's     sales     ad- 
vertised. 

Globe — Only  one  furnace  of  the  Old 
Dominion  smelter  is  to  be  operated  for 
the  present,  according  to  W.  G. 
McBride,  general  manager.  A  few  addi- 
tional men  have  been  employed,  the 
smelter  being  worked  mainly  by  men 
transferred  from  other  departments. 
Production  will  be  about  800,000  lb.  per 
month. 

The  new  stack  of  the  Inspiration 
power  house,  erected  eighteen  months 
ago,  has  been  put  into  use 


Prescott-  The  Yaeger  Canyon  mine, 
between  Prescott  and  Jerome,  has  been 
abandoned.  The  pumps  have  be  ' 
pulled,  and  the  mechanical  equipmenl 
is  being  sold      For  about  six  years  the 

property  lias  been  under  development 
by  the  Shannon  Copper  Co.,  it  being 
one  of  the  two  Arizona  mines  retained 
by  that  corporation.  A.  L.  Ferris,  who 
has  been  in  charge,  will  go  to  new  work 
in    Mexico,    for  the   Shannon   interests. 

NEVADA 

Rochester   Silver's   Reserves   Increasing 

— Simon  Mine's  Orehody  Found 

on    150   Level 

From   Our  5  ■  vondtnt 

Rochester — The  March  output  of  the 
Rochester  Silver  Corporation  was  5,033 
tons  of  ore,  with  a  gross  yield  of  $50,- 
000.  Mine  conditions  are  said  to  be  ex- 
cellent, with  ore  reserves  growing.  On 
the  250  level  south  the  south  drift  on 
the  Springer  vein  is  in  ore  of  good 
grade,  with  virgin  territory  below  and 
for  250  ft.  to  the  south.  An  old  tunnel. 
50  ft.  lower  than  the  250  level,  is  being 
advanced  and  should  cut  the  vein  within 
60  ft. 

Mina — The  main  orebody  in  the  Si- 
mon Silver-Lead  mine  has  been  found 
on  the  450  intermediate  level.  The 
ore  is  stated  to  be  12  ft.  wide,  8  ft.  be- 
ing above  milling  grade  and  4  ft.  high 


The  Tonopah  Belmont  De- 
velopment Co.  has  taken  over  a  part  of 
the  Buckeye  Belmont  ground  on  lease 
and  option,  and  is  repairing  the  1,200- 
ft.  vertical  shaft  of  the  latter  company 
preparatory  to  starting  underground 
work.  The  Buckeye  property  is  well 
situated,  being  bounded  by  the  Halifax 
on  the  north  and  the  Belmont  and 
Rescue  on  the  west  and  northwest,  but 
no  commercial  ore  has  ever  been  dis- 
covered in  its  ground.  Limited  develop- 
ment work  has  been  done  on  the  900 
and  1,200  levels,  but  the  property  has 
been  closed  down  for  several  years, 
owing  to  lack  of  money.     It  is  reported 


Superior  &  Boston,  in  developing  the     that  tne  ore  recently  discovered  on  the 
Rigby  vein,   has  drifted  500  ft.  on  the     12oo   level    of    the   Midway   mine   con- 
400  level.     For  the  last  80  ft.  the  ore     tinues  to  show  commercial  values  in  the 
has   averaged    10   per  cent  copper  and     drifts,  although  not  so  high  as  at  first 
23    <>■/..    silver,    for    the    drift    width    of     reported. 
4    ft.     The   same  vein   is  being  opened 
on    the    600    level.      Rich    small    lenses 
nally  are  struck. 

Bisbee — At  the  annual  meeting  of  the 
Calumet  &  Arizona  Mining  Co.,  the  old 
board  was  re-elected;  also  the  old  board 
of  the  New  Cornelia.     It  is  denied  that 


Divide — Tonopah  Divide's  March  pro- 
duction was  1,841  tons,  average  value 
being  $35.19  per  ton.  Net  returns, 
after  deducting  losses  and  milling  costs, 
were  $47,000.  This  is  a  record  monthly 
production  for  the  company.  The  Gold 
Zone  is  developing  a  promising  orebody 
i  company,  retiring  indebtedness,  the  company  has  abandoned  hope  of  above  the  600  level  and  has  started 
will     provide    the 


and    the    remainder 
capital       required       for       development 
to  place  the  mine  in  a  position 
to  produce  a  regular  tonnage. 

Trail — Ore  received  by  the  Trail 
smelter  of  the  Consolidated  Mining  & 
Smelting  Co.  from  April  8  to  April  14 
totaled  8.089  tons,  of  which  7,927  tons 
came  from  the  company's  mines.  The 
No.  1  mine  at  Ainsworth  shipped  78 
tons  and  the  Silversmith  at  Sandon  84. 


finding  ore  in  the  Gadsden  property  in 
rome  district.  Thus  far  no  de- 
cision has  been  reached  as  to  the 
inclusion  of  the  Shea  property  in  the 
C.  &  A.  development  work   at  Jerome. 

Ore  production  is  increasing,  as  high 
as  sixty-eight  carloads  a  day  being  sent 
to  the  Douglas  smelters. 

Hayden — Smelting  is  to  be  resumed 
at  Hayden  about  May  1,  and  the  copper 
stack  of  the  El  Paso  smelter  is  to  be 


Hedley — Work  has  been  resumed  at  blown  in  at  the  same  time.  Most  of 
the  Nickel  Plate  mine  by  the  Hedley  the  work  of  the  Hayden  plant  is  in 
Gold    Mining    Co.  handling   Ray   concentrates. 


shipments  to  the  Belmont  mill  at  Tono- 
pah. 

Pioche — The  property  of  the  Home- 
Run  Copper  Co.  was  purchased  last 
week  by  the  Bristol  Silver  Mines  Co. 
for  cash.  The  claims  adjoin  the  Bi-istol 
and    have    produced    a    large    tonnage. 

The  directors  of  the  Prince  Consoli- 
dated plan  to  reorganize  in  Utah,  mak- 
ing the  stock  assessable,  and  later  to 
levy  an  assessment  of  10c.  per  share. 
With  these  funds,  the  mine  will  be 
further  equipped  and  developed.  In- 
debtedness approximately  totals  $43,000. 
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C  M  II ■iilIM  A 

w.    i.   Loring    lakes   Bond  on   M.  < 
Meeker  <  laims     Bydraulic 

Mining    \<  ti\c  in  North 

San  Francisco  rhe  bonding  of  a  new 
group  of  mining  claims  between  thi 
Carson  11  ill  group  and  Melones  and 
Angels  Camp  by  W.  J.  Loring  is  of  con- 
siderable  interest  to  Mother  Lode  min 
ers.  The  claims  are  owned  by  the  heirs 
of  M.  C.  Meeker.  Their  acquisition  by 
gives  him  in  a  single  unit  a 
length  Of  the  Mother  Lode  variously 
estimated  at  about  seven  miles.  The 
bond  is  a  working  bond  to  run  for  three 
and  allows  considerable  discre 
tion  to  Mr.  Loring  in  the  amount  and 
distribution  of  the  work.  The  stipu- 
lated price,  if  the  bond  is  exercised,  is 
$400,000.  Little  work  has  been  done  on 
the  group. 

Northern  California,  particularly  in 
Siskiyou  County,  is  active  in  hydraulic 
mining  which  centers  at  Cecilville,  Oak 
Bar,  Forks  of  Salmon,  Sawyers  Bar, 
Scotts  Bar,  and  Fort  Jones.  At  Cecil- 
vine,  the  Jefferson  Consolidated,  Con- 
zetti,  and  other  properties  are  in  opera- 
tion. The  Shasta  Dredging  Co.  has 
taken  over  its  option  on  the  Van  Matre 
ranch,  near  Minersville. 

At  Grass  Valley,  a  bond  on  the  Spring 
Hill  property,  near  the  Idaho  Maryland. 
has  been  secured  by  Harry  James.  The 
claim  adjoins  the  Golden  Gate.  It  is 
planned  to  explore  the  property  through 
the  Golden  Gate. 

The  Pittsburgh  Syndicate  is  develop- 
ing a  gravel  mine  at  Iowa  Hill,  Placer 
County. 

The  Elephant  Deep  mine,  near  Jack- 
son, is  operating  three  hydraulic  giants 
and  washing  practically  2,000  cu.yd.  of 
gravel  per  day. 

The  Vanderbilt  mine,  in  the  New 
York  mining  district,  San  Bernardino 
County,  has  been  sold  to  a  Los  Angeles 
syndicate  and  is  to  be  reopened. 

OREGON 

Huntington — Sampling  of  a  car  of 
crude  ore  shipped  from  the  Bay  Horse 
mine  to  Salt  Lake  City  gave  gross  re- 
turns of  $2,500  for  96686  lb.  The 
property  is  now  in  condition  for  regular 
production  of  crude  ore  on  a  consider- 
able scale.  The  directors  recently  de- 
cided upon  a  plan  of  development, 
which  in  the  main  will  consist  of  a 
further  driving  of  the  main  tunnel  on 
the  orebody.  Camp  accommodations  are 
to  be  enlarged  and  the  working  force 
is  to  be  increased. 

Baker— The  mill  at  the  Imperial 
minej  in  Cable  Cove,  has  resumed  opera- 
tions, after  being  shut  down  for  a 
short  time. 

Eugene— The  Oregon  &  Ohio  Mining 
Co.,  in  which  Cleveland,  Ohio,  capital  is 
interested,  has  purchased  about  twenty 
claims  in  the  Bohemia  district.  It  is 
reported  that  considerable  money  will 
be  spent.  Hugh  M.  Henton,  of  Cleve- 
land, is  to  be  put  in  charge  of  develop- 
ment work. 


ID  Min 
Sandpoint — The    Falls   '  reek    Mining 

n   May. 
t  abinet— The  Carpie  Mining  Co.  will 
opment  of  its  copper  prop- 
erty near  Cabinet,  and  continue   shaft 
sinking  .00  ft. 

Hope—  rhe 

work   on   tht     Marguerite,   up 

The  King  Solomon's  Mines  <  o.,  a 
reorganization  of  the  old  Rebecca  Min- 
ing Co.,  maintained  development  all 
last  winter.  Some  stringers  showing 
gold  and  silver  on  cut. 

UTAH 

Several    Companies    Ready   to   Ship   to 

Tooele — Ores    from     Alta    Soon — 

Viponl  Mining  Co.  Active 

Tooele — Preparations  for  the  resump- 
tion of  operation  at  the  International 
smelter,  which  is  expected  to  start  up 
about  July  1,  are  being  completed.  Ores 
are  now  received  from  a  number  of 
Tintic  and  Pioche  properties.  Milling 
has  been  resumed  at  the  Ophir  Hill, 
which  will  furnish  lead  concentrates. 
Ores  from  the  Utah  Consolidated,  at 
Bingham,  which,  shortly  before  its  clos- 
ing down,  completed  a  1,000-ton  flota- 
tion mill,  are  expected  when  the  smelter 
starts.  At  present  eighty  men  are 
employed  on  repairs  and  when  the 
furnaces  are  blown  in  450  men  will  be 
put  to  work. 

Marysvale — The  Bully  Boy  property, 
covering  120  acres  and  situated  about 
six  miles  southwest  of  Marysvale,  is 
reported  to  have  been  acquired  by  Pitts- 
burgh men,  and  there  is  talk  of  a 
100-ton   mill    being   built. 

Oakley  (Idaho) — The  Vipont  Silver 
Mining  Co..  which  owns  a  mine  and 
mill  in  Box  Elder  County,  Utah,  near 
the  Idaho  line,  and  ships  its  concen- 
trates to  Oakley,  Idaho,  over  a  twenty- 
s  x  mile  wagon  road,  is  driving  an 
operating  tunnel  and  at  the  same  time 
continuing  mining  and  milling.  The 
tunnel  is  being  driven  to  reach  the  ore 
at  depth  and  to  afford  more  economical 
mining.  It  is  now  in  1,300  ft.  and 
when  a  length  of  2,000  ft.  has  been 
attained  it  will  be  turned  to  the  north 
and  connected  by  approximately  200  ft. 
of  drifting  and  crosscutting  with  the 
inclined  shaft  from  the  upper  workings, 
which  is  now  producing  about  100  tons 
of  ore  daily.  This  shaft  bottoms  350 
ft.  below  the  so-called  "A"  workings, 
and  is  expected  to  connect  with  the 
tunnel  at  745  ft.  The  present  depth 
on  the  vein  is  1,350  ft.,  and  the  silver 
content  is  increasing  with   depth. 

Park  City — Shipments  for  the  week 
ended  April  14  amounted  to  2,158  tons, 
as  compared  with  2,179  tons  the  week 
preceding.  Shippers  were:  Judge 
Allied  Companies,  982  tons;  Silver 
King  Coalition,  676;  Ontario   495. 

Alta — The  mines  of  this  camp,  which 
was  cut  off  during  the  winter,  are  pre- 
paring   for    the    shipping    season. 


(  OLOB  \li<) 

Leadville     More     Active  Tonopah 

Placers    Dredge    Read;  Soon  — 

Bonanza   in  Spencer  Mine 

at  ( laribou 

•  dent 

Carbondale— A    largi    force  has  been 

road,  getting  the  track  in  condition  for 
traffic.  The  road  extends  from  Carbon- 
dale  to  the  town  of  Marble,  whi 

old     Yule     marble     quarry     is     situated. 

For  two  years  or  more  the  quarry  has 
been  idle,  and,  save  for  a  watchn 
little  town  of  over  1,000  workmen  v.  a 
abandoned.      Several    hundred    i 
marble  are   ready  for  shipment. 

Leadville — Mining  activity  continues 
to  increase.  John  Cortellini,  manager 
of  the  Garbut,  announces  that  on  May 
1  operations  will  be  resumed  at  the 
mine,  giving  employment  to  about 
twenty-five  men.  When  work  ceased, 
about  one  year  ago,  the  mine  was  pro- 
ducing approximately  a  car  of  ore 
daily.  The  Louisville  mine,  after  four 
years  of  inactivity,  will  resume  this 
month.  Operations  have  been  resumed 
by  leasers  on  the  old  Tabor  property, 
and  an  increasing  number  of  leasers  are 
employed  on  the  Ibex.  A  promising 
strike  of  lead-silver  ore  has  been  made 
on  the  Lydia  mine,  in  Iowa  Gulch, 
where  the  ore  is  accumulating  awaiting 
the   opening   of  the   roads. 

Breckenridge  —  Repairs  on  dredge 
No.  1  of  the  Tonopah  Placers  Co., 
which  was  disabled  early  in  February, 
are  nearing  completion,  and  it  is  ex- 
pected that  the  dredge  will  begin 
operating  early  in  May.  The  dredge 
of  the  Blue  River  Gold  Dredging  Co., 
which  is  operating  in  the  main  valley 
of  the  Blue,  has  continued  shipments 
of    bullion    throughout    the    winter. 

Boulder — A  bonanza  strike  of  ore  is 
reported  in  the  old  Spencer  mine  at 
Caribou.  A  large  body  of  ore  which 
assays  from  200  to  500  oz.  in  silver 
has  been  broken  into  from  a  crosscut 
from  the  old  Caribou  mine,  and  drift- 
ing is  being  pushed  with  all  speed  to 
ascertain  the  extent  of  the  oreshoot. 

Georgetown — The  Neshota  mill  has 
been  remodeled  by  the  East  Butte 
Copper  Co.,  and  is  now  in  operation 
with  three  shifts  on  a  twenty-four-hour 
schedule.  Seven  men  are  employed  on 
each  shift  in  the  mill.  Considerable 
underground  development  work  is  in 
progress  at  the  mine,  and  the  crew  of 
miners  has  been  increased. 

The  Sunburst  Mining  Co.  is  installing 
a  fifty-ton  Ruth  flotation  plant  to  treat 
ore  from  the  Sunburst  property  and 
custom  ores  from  adjacent  mines. 

Cripple  Creek — The  Roanna  property 
is  being  developed  by  L.  F.  LeBrun  and 
associates  through  the  Atlanta  shaft, 
which  is  360  ft.  deep. 

In  the  South  Burns  mine,  a  station 
is  being  cut  between  the  fourth  and 
evels,  preparatory  to  develop- 
ment work  at  this  horizon  which  was 
not  opened  by  former  operators.  The 
Shurtloff  vein  is  the  first  objective  of 
the  new  development. 
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1  hi-    I  oppcr    I  ounir> 

i;.ul  HctcmoiI  of  Copper  Bear] — C.  & 

H.    Ueclamalion    Want     Running — 

Ucpairing  Conglomerate  Shafts 

Bl  M.  W     V 

Hnuu'hion     I «rge  sales  of  copper  are 
being  made   by   Lake    producers.     The 

present  rail  movement  of  metal,  in  fact, 
two  J  'Mrs  and  com- 
•  "ivorably  with  the  movement  by 
boat  last  year.  During  the  lirst  half 
of  April,  Calumet  &  Hecla  shipped  ap- 
proximately 3,000,000  lb.  of  metal. 
Copper  Range  shipments  also  have  been 
copper  on  the  docks  awaiting 
shipment  by  water  having  been  sent 
forward  by  rail  to  satisfy  the  demand. 
The  biggest  month  Copper  Range  has 
had  for  several  years  was  February, 
when  5,000,000  lb.  was  shipped.  March 
sales  also  were  heavy,  and  Copper 
Range  at  present  has  comparatively  lit- 
tle metal  on  hand — not  more  than  a  two 
months'   supply. 

The  Champion  mine  of  the  Copper 
Range  Consolidated  Company  has  lost 
some  men  to  the  Calumet  &  Hecla — 
former  employees  of  the  latter  company 
— and  to  the  farms,  as  is  usual  in  the 
spring  of  the  year,  but  not  a  sufficient 
number  to  cut  into  production  seriously 
Trimountain  and  Baltic  have  held 
their  own  in  man-power.  Champion  is 
now  producing  at  the  rate  of  58,000 
tons  of  "rock"  per  month;  Trimountain, 
tons;  and  Baltic,  17,000  tons. 
This  is  a  slight  loss  for  the  Champion 
and  a  slight  increase  for  the  Baltic. 
Trimountain's  production  has  been  un- 
changed for  several  months.  Present 
production  for  the  three  property--  is 
approximately  3,250,000  lb.  of  refined 
copper  per  month. 

Calumet  &  Hecla's  reclamation 
plant  on  the  conglomerate  sands  at 
Lake  Linden  is  again  in  operation. 

Marquette  Range 

Navigation  on  Lakes  Opened — Ore 
Prices  Not  Set — Freight  Rate  De- 
n-:<in  Waited — Outlook  Better 
By  William  H.  Newett 
Khpeming — Navigation  has  opened 
on  the  Great  Lakes  for  the  1922  sea- 
son, and  ore  carriers  are  now  arriving 
at  Lake  Superior  and  Lake  Michigan 
ports  for  ore.  The  movement  of  ore 
will  be  light  for  the  time  being  because 
the  season's  prices  have  not  as  yet  been 
determined  and  will  not  be  announced 
until  after  the  Interstate  Commerce 
Commission  hands  down  decisions  on 
several  rail  cases  now  pending.  The 
shippers  have  asked  for  lower  rates 
from  the  mines  to  the  docks,  and  the 
question  of  rates  from  lower  Lake 
ports  to  Eastern  furnaces  has  yet  to 
be  decided,  although  the  latter  case 
has  no  bearing  on  the  ore  price.  It  is 
expected  that  the  new  ore  prices  will 
show  a  reduction  of  50  or  75c.  a  ton 
over  the  1921  schedule,  and  a  reduction 
rail  rates  from  the  mines  to  the  docks 
and  in  vessel  rates  is  also  expected. 
Despite   the  fact  that  the   prices   have 


not  been  designated,  some  ore  con 
ive  been  entered  into,  the  price 
to  be  whatever  is  set  later.  There  is 
little  talk  regarding  the  coal  strike  in 
the  Lake  Superior  region,  as  there  is 
plenty  of  coal  at  most  of  the  mines,  and 
many  operators  are  now  using  little 
coal  because  of  the  power  made  avail- 
able by  numerous  hydro-electric  plants. 
The  shippers  expect,  if  the  pig-iron 
ontinues  to  advance,  that  ore 
will  sell  at  higher  prices. 

Early  estimates  place  the  amount  of 
ore  to  be  moved  down  the  Lakes  this 
year  at  about  45,000,000  tons — double 
the  amount  moved  in  1921.  There  is 
still  considerable  ore  in  stock  at  most 
of  the  underground  mines,  and  there 
is  little  likelihood  that  the  underground 
properties  will  be  worked  to  the  limit 
this  season.  The  open  pits  will  do 
their  share  of  the  shipping  and  some 
of  them  are  now  preparing  for  oper- 
ation. 

The  Marquette  Range  is  working  on 
the  same  basis  as  last  fall,  with  a 
number  of  mines  still  idle,  but  several 
of  the  Menominee  Range  properties 
which  were  closed  all  winter  are  again 
producing  ore.  The  outlook  is  far  more 
bright  than  it  was  a  year  ago  this 
time,  and  the  shippers  are  looking  for- 
ward to  cleaning  up  some  of  the  surplus 
which   they   have  been  carrying. 

Gogebic  Range 

Newport     Mine    Shipping — Two     Fatal 

Accidents    on    Range — Wakefield 

Pit   to  Ship 

From  Our  Special  Correspondent 
lronwood — The  Newport  mine  of  the 
Steel  &  Tube  Co.  has  started  shipping 
ore  to  the  Ashland  docks.  Orders  for 
the  shipment  of  but  one  cargo  have 
been  received.  The  Ironton  mine  ex- 
pects to  ship  at  the  rate  of  25,000 
tons  per  month,  and  a  steam  shovel  is 
being  put  on  the  stockpile. 

Two  fatal  accidents  occurred  re- 
cently. At  the  Yale  mine  a  miner  was 
electrocuted  while  retimbering  a  haul- 
age drift.  At  the  Montreal  a  miner 
was  struck  by  falling  ground,  receiving 
fatal    injuries. 

The  Wakefield  pit  of  M.  A.  Hanna 
&  Co.  has  orders  to  ship  100,000  tons 
of  ore.  Sixty  men  are  at  work  laying 
tracks  and  stripping.  One  steam  shovel 
and  two  locomotives  are  now  in  use, 
and  will  soon  be  manned  by  a  night 
crew  also. 

MINNESOTA 

Mesabi  Range 

St.    James    Mine    To    Be    Reopened — 

Lamberton  Dryer  Being  Remodeled 
— Webb  Mine  to  Resume 

Aurora — Ore  from  the  stockpile  at 
the  Meadow-Fowler  mine,  formerly 
operated  by  the  Cleveland-Cliffs  Iron 
Mining  Co.  is  being  shipped  daily  to 
the  docks. 

Preparations  for  reopening  the  St. 
James  mine,  operated  by  the  McKinney 
Steel  Co.,  are  being  pushed  to  com- 
pletion. No  work  of  any  magnitude  has 
been  done  since  last  summer. 


Virginia — The  Poco  Iron  Co.  has  con- 
tracted with  the  Cole  and  McDonald 
Exploration  Co.  for  drilling  its  prop- 
erty in  S.  17  T.  58  R.  17. 

Chisholm — The  Oliver  Iron  Mining 
Co.  is  preparing  to  build  a  concrete  and 
steel  bridge  over  the  highway  between 
Chisholm  and  Buhl  to  serve  the  strip- 
ping trains  from  the  Frazer  pit  and 
for  the  ore  trains  later. 

Hibbing — The  drying  plant  at  the 
Lamberton  mine,  operated  by  Butler 
Bros.,  is  being  remodeled.  All  of  this 
work  has  been  in  charge  of  the  engi- 
neering department  of  the  Allis- 
Chalmers  Manufacturing  Co. 

The  Webb  mine,  of  the  Shenango 
Furnace  Co.,  will  resume  operations 
May  1.  Preparations  for  reopening  are 
under  way.  It  is  planned  to  ship  from 
the  stockpile.  About  150  men  will  be 
employed. 

Buhl— The  Interstate  Iron  Co.  will 
drill  some  of  its  property  in  this  lo- 
cality, which  was  recently  acquired 
from  the  state  under  the  new  law  which 
provides  for  granting  leases  to  the 
highest  bidder. 

ALABAMA 

Sloss     Sheffield's     Mine     at     Bessemer 

Preparing   to   Resume — Raimund 

Mine  lncreas:ng  Work 

By  George  Huntington  Clark 
Birmingham — As  the  third  quarter  of 
April  is  ended,  iron  production  in  Ala- 
bama continues  on  a  steady,  upward 
trend,  at  a  rate  of  increase  called  for 
by  an  again  advanced  sale  price,  and 
more  active  market  demands,  together 
with  heavier  reduction  in  accumulated 
stocks. 

As  against  five  active  furnaces  in 
July  of  1921.  there  are  now  eighteen 
stacks  in  blast,  an  increase  of  about 
265  per  cent,  carrying  a  corresponding 
increase  of  employment. 

Reflecting  these  conditions,  the  sec- 
ond furnace  of  the  Republic  Iron  & 
Steel  Co.  at  Thomas,  is  now  being  dried 
out,  and  will  be  making  iron  on  or  be- 
fore May  1,  making  that  company's 
second   active  stack   there. 

The  blast  furnace  of  the  Sloss- 
Seffield  Steel  &  Iron  Co.  at  North 
Birmingham  is  again  in  operation,  and 
it  is  stated  that  the  Philadelphia  fur- 
nace of  the  same  company  at  Florence, 
on  the  Tennessee  River,  is  being  made 
ready  to  go  in  as  soon  as  possible. 

Work  is  said  to  have  started  getting 
the  slope  ready  at  the  Sloss  red  ore 
mine  at  Bessemer,  which  will  be  the 
last  of  the  major  red-ore  mines  of  the 
district  to  resume. 

Work  has  also  been  resumed  pre- 
paring the  second  slope  of  the  Raimund 
red  ore  mine  of  the  Republic  Iron  & 
Steel  Co.,  indicating  a  much  more  rapid 
return  to  normal  than  was  anticipated 
earlier  in  the  year. 

The  bituminous  coal  strike  seems  not 
as  yet  to  have  affected  the  state  as 
regards  operation,  and  no  considerable 
amount  of  outside  business  has  been  so 
far  attributed  by  operators  to  strike 
conditions  existing  in  outside  territory. 
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Daily  Prices  of  Metals 

Copper,  N.  \  , 

Tin 

Lead 

Zim 

Apr. 

Eleotrolytio 

99  Per  Cent 

Strain. 

N.  Y. 

St  L 

Si    i 

20 

12.625 

30  00 

31  00 

5.1C@5.35 

5  05 

4.925 

21 

12  625 

30.875 

31.75 

5  1(@5.35 

5.1C@5   15 

4  95 

Z2 

12  625 

30  75 

il   50 

( 

,  .95<a  5.00 

24 

12  625 

30.25 

31.125 

5.15@5  20 

25 

12.625 

30  375 

31    125 

5  25@5.50 

:  20 

5  i25 

26 

12.625 

30.375 

31.125 

5  25(5,5  50 

:   25 

5.05 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  mark,  is  liaseil 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York  cash,  except  where  St  Louis 
is  the  normal  baaing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound 
Copper  is  commonly  sold  "delivered,"  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes 
For  ingots  an  extra  of  0.06c.  per  lb.  Is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  Is  quoted  on  the 
basis  of  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin.  Quotations  for  lead 
reflect  prices  obtained  for  common  lead,  and  do  not  Include  grades  on  which  a  premium 
is  asked. 


London 


Copper 

Tin 

Lead 

Apr. 

Standard 

Eleotro- 
lytio 

64 

64 

641 
64* 

64* 

Zino 

Spot 

3M 

Spot 

3M 

Spot 

231 
23| 

241 
24f 
241 

JM 

Spot 

261 

27 

271 
271 
271 

3M 

20 
21 
22 
24 
25 
26 

59J 

59f 

591 

59 
59! 

595 
60! 

60| 

59| 
591 

1531 
15S| 

1531 
1511 
1521 

1541 
1571 

154! 

153 
154 

22| 

231 

23f 
23| 
231 

27 
271 

271 
27| 

271 

The  above  table  gives  the  closing  quotations  on   the  London   Metal  Exchange, 
prices  in  pounds  sterling  per  ton  of  2,240  lb. 


Silver  and  Sterling  Exchange 


Sterling 

Exchange 
"Checks" 

Silver 

Apr. 

24 
25 
26 

Sterling 
Exchange 
"Checks" 

Silver 

Apr. 

New  York 

Domestic 

Origin 

New  York 
Foreign 
Origin 

London 

New  York 

Domestic 

Origin 

New  York 
Foreign 
Origin 

London 

20 
21 
22 

4411 
4411 
4411 

991 
991 

991 

68 
681 
67| 

341 
34J 

34f 

442 

4421 

442 

991 
991 
991 

68| 

68 
67! 

34! 
341 
341 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  In  cents  per 
troy  ounce  of  bar  silver,  999  fine.  London  quotations  are  in  pence  per  troy  ounce  of 
sterling  silver.  925  fine.  Sterling  quotations  represent  the  demand  market  in  the  forenoon 
Cable"  command  three-eighths  of  a  cent  premium. 


Metal  Markets 

New  York,  April  26,  1922 

The  metal  markets  have  been  char- 
acterized by  a  firm  tone  during  the  last 
week,  though  business  generally  has  not 
been  of  large  proportions.  Producers 
are  encouraged  by  the  continued  evi- 
dences of  returning  business  prosperity, 
and  no  longer  feel  inclined  to  sacrifice 
their  product.  Metal  prices  are  still 
away  below  the  general  level  and  could 
reach  much  higher  figures  without  be- 
ing out  of  line  with  other  commodities. 

Copper 

Despite  reports  of  large  sales  of  cop- 
per at  prices  as  high  as  13c,  delivered. 


the  market  has  been  at  121c  all  week, 
and  few  large  orders  have  come  to  our 
knowledge.  Inquiries  were  unusually 
numerous  on  Saturday  and  Monday, 
but  they  were  generally  for  smal!  ton- 
nages and  indicated  a  desire  on  the  part 
of  consumers  not  to  contract  for  copper 
farther  ahead  than  July.  Encouraged 
by  the  seeming  activity,  some  producers 
raised  their  prices  to  13c,  delivered,  on 
Monday  or  Tuesday,  but  plenty  of  cop- 
per remained  available  at  the  12ic 
level.  In  fact,  some  consumers  situa- 
ted near  New  York,  or  where  the  mill- 
ing-in-transit  rate  applies,  have  bought 
copper  for  12.75c.  delivered;  one  fairly 
good  sized  order  was  placed  at  that 
level.     The  undertone  is  strong,  and  it 


would  not  be  surprising  to  see  slightly 
higher  prices  soon.  Forward 
commands  a  premium,  and  last  quarter 
copper  could  probably  not  be  obtained 
for  less  than  13c,  with  most  producers 
disinclined  to  quote. 

The  export  market  has  continued  sat- 
isfactory though  quiet.  Prices  have 
ranged  from  13@131c,  c.i.f.  Europe. 

Lead 

The  American  Smelting  &  Refining 
Co.  advanced  its  official  contract  price 
of  lead  from  5  to  5.10c,  New  York,  on 
April  20;  and  to  5.25c  on  April  24. 

Conditions  which  have  existed  for  the 
last  two  or  three  weeks  in  the  lead  mar- 
ket continue.  Prompt  lead  is  even 
harder  to  obtain  than  before,  but,  on  the 
other  hand,  consumers  are  quieting 
down  and  are  not  so  insistent  that  they 
be  immediately  supplied.  With  prac- 
tically all  producers  sold  out  of  current 
production,  and  unwilling  to  contract 
for  delivery  later  than  May,  the  pro- 
ducers' market  may  be  said  to  be 
largely  nominal,  and  it  is  particularly 
difficult  to  establish  quotations  which 
represent  average  sales.  The  market 
has  largely  been  set  by  small  lots,  many 
of  the  transactions  being  made  through 
dealers.  The  price  of  lead  has  advanced 
faster  than  most  of  those  who  have  the 
good  of  the  industry  at  heart  would 
like  to  see,  but  the  advance  has  been 
a  genuine  one  and  caused  entirely  by  a 
large  and  insistent  demand. 

The  St.  Louis  price  has  strengthened 
along  with  that  in  the  East  and  is  so 
high  that  it  does  not  pay,  in  most  in- 
stances, to  ship  lead  to  New  York. 
Some  of  the  high-cost  lead  which  has 
been  held  in  stock  for  the  last  year  or 
so  has  been  sold,  but  has  in  no  sense 
dampened  the  demand,  and  consumers 
appear  ready  to  take  all  that  is  re- 
leased. Lead  was  obtainable  in  Chicago 
during  almost  all  the  week  at  5.25c. 

Zinc 

The  advance  in  zinc  carried  the 
market  above  5c,  a  level  that  has  not 
been  reached  since  almost  exactly  a 
year  ago.  Some  producers  have  been 
active  in  the  market,  whereas  others  re- 
port no  sales  for  the  week.  A  feature 
of  the  market  was  the  recurrence  of  ex- 
port business,  metal  being  sold  to 
Japan  and  to  Europe.  Zinc  sold  to 
Europe  from  St.  Louis  is  shipped  by 
rail  to  Gulf  ports.  In  general,  sales 
were  all  for  fairly  prompt  shipment 
during  the  next  thirty  days.  June  de- 
livery commanded  a  2J-point  premium, 
though  some  producers  asked  5  points. 
Today  it  would  be  difficult  to  secure 
prompt  metal  below  5.05c.  High-grade 
zinc  has  been  moving  in  satisfactory 
volume  at  6c,  with  30c.  per  100  lb. 
freight  allowance.  The  New  York  mar- 
ket    s  35  points  above  St.  Louis. 
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Tin 
somewhat  better  de- 
ally  from  tin  platers    who 

e  of  the 

I  caused 

ii   London,  but    the 

by   American 

nning  of  the  week, 

«e    York   price   for   Straits    was 

below   Loudon  parity,  hut  the 

•.  back  to  impi 

tin   market    seems    likely   gradually    to 

to  higher  levels. 

•    tin.   in   long    tons:    April 
24th,  Straits,   1,155; 

Gold 
n  London:  April  1 

.  24th,  93s.  5d.;  25tl 
Is.  3d. 
General  stock  of  money  in  the  United 
April   1:     Gold  coin  and  bullion, 
■;    standard    silver   dollar.-, 
subsidiary    silver,    $272,- 
16,681,- 
leral  Reserve  not   • 

.v  Bank  no; 
;    National    Bank    notes,    $752, 

tion  per  capr  ipared  with 

a    year    ago.      Gold    and    silver 

increased  during   the   month   by 

alniut  $37,000,000  and  outstanding  notes 

decreased  by  about  $5,000,000. 

Foreign  Exchange 
Foreign  exchanges  have  beet, 
ally  stronger  during  the  last  week,  and 
some  new  high  points  were  reached, 
among  these  being  Norwegian  and  Can- 
adian currencies.  On  Tuesday,  April 
■2"..  francs  were  9.31c;  lite,  5.405c; 
marks,  0.37875c;  and  Canadian  dollars, 

Silver 
Silver  reacted  somewhat  after  the 
sharp  advance  of  April  19.  but  has 
steadied  at  a  new  high  level  for  the 
year.  The  market  continues  uncertain. 
with  Far  Eastern  speculation  the  chief 
factor.  Under  these  condition 
impossible    to    forecast    the    future    of 

Mexican     Dollars — April     20th,     .".21; 

-i;    22d,    51  i;    24th,    52J;    25th, 
-6th,  513. 

Other  Metals 

Quotations  cover  large  wholesale  lots  unless 
otherwise   specified. 

Aluminum — 20c   per   lb.    for   99    per 
cent   grade;   19c   for   98@99   per  cent; 
18c  for  94@98  per  cent.     Outside  mar 
ket  nominal  at  17@18c.  for  98@99  per 
cent  virgin  grades. 

Antimony  -     OHnese     and    Japanese 

,        Market 

:ult  to  obtain  metal   below 

nd,  6fe.6ic     Cookson's  "C" 

trade,  spot,  9c  Chinese  needle  an 
timcny,  lump,  nominal  at  4c  per  lh. 
Standard  powdered  needle  antimony 
<200  meshl  nominal  at  5',".  per  lb. 
White  antimony  oxide,  Chinese,  guaran- 
teed 99  i  er  cent  Sb.O.  wholesale  lots. 
63@7c 


Vrsenic — 6.75(5  7c.  per  li>. 

Bismuth-  $2@$2.10   per   lb. 

i u m — $1@$1.10  per  lb.,  in  1,000- 
lb.  lots.  Smaller  quantities,  $1.10@ 
$1.25  per  lb. 

Iridium— Nominal,  $160@$170  per  oz. 

Nickel — Standard   market,   ingot   and 
;  electrolytic,  39c.    Small  ton- 
pot,  nominal  at  30@33c. 

Palladium — Nominal,  $55@$60  per  oz. 

Platinum — $85@$90  per  oz. 

Quicksilver  —  $55@$57  per  75-lb. 
Ilask. 

The  prices  of  Cobalt,  Molybdenum, 
Monel  Metal,  Osmium,  Rhodium,  Sele- 
nium, Thallium  and  Tungsten  are  un- 
changed from  the  prices  in  the  issue 
of  April   8. 

Metallic  Ores 
The  prices  of  Bauxite,  Chrome,  Man- 
ganese, Tungsten,  Molybdenum,  Tan- 
talum. Uranium,  Vanadium,  Titanium. 
and  Iron  Ore,  Zircon  and  Zirkite  are 
unchanged  from  the  prices  in  the  issue 
of  April  8. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  April  22  —  Zinc  blende. 
per  ton.  high,  $31.75;  basis  60  per  cent 
zinc,  premium,  $31;  Prime  Western, 
;30@$29;  fines  and  slimes,  $28@$26; 
average  settling  price,  all  grades  of 
1.1,  nde,   $27.41. 

Lead,  high,  $69.55;  basis  80  per  cent 
lead,  $69@$70;  average  settling  price, 
all  lead  ores,  $67.62  per  ton. 

Shipments  for  the  week:  Blende. 
9,927;  lead  1,332  tons.  Value,  all  ores 
the  week,  $362,130. 

Purchases  this  month  have   taken  up 
approximately    10,000    tons    of    reserve 
blende,  all  that  could  be  secured  on  the 
price     level     prevailing.        Demand     is 
strong  enough  to  present  an  acute  com- 
petition    for     the     weekly     production. 
Though    price    quotations  are  reported 
lower  than  last  week  on  some  grades, 
purchases    at    the    prices    quoted    were 
limited,  the  bulk  of  the  transactions  be- 
ose   to   the   figures   of  last  week. 
Sellers  took  it  as  an  attempt  to  show  a 
weakness  where  none  exists,  and  some 
1   to   accept  the   lower   offerings, 
■lling  as  last  week. 

IMatteville,    Wis.,     April     22— Blende, 
10   per  cent  zinc,  $30.     Lead  ore, 
basis    80    per    cent    lead,    $69    per    ton. 
tits    for    the    week:    Blende,   421 
shipments  for  the  year:   Blende 
5,028;  lean  ore,  720  tons.     Shipped  dur- 
ing the  week  to  separating  plants:  752 
tons  bli 

Non-Metallx  Minerals 

Prices  are  unchanged  from  those  in 
the  issue  of  April  8,  on  Asbestos, 
Barytes,  Borax,  Chalk.  China  Clay. 
Emery,  Feldspar,  Fluorspar,  Fuller's 
Earth,  Graphite,  Gypsum,  Limestone. 
Magnesite,  Mica,  Monazite,  Phosphate. 
Pumice,  Pyrites,  Silica,    Sulphur,    Talc. 

Mineral  Products 
Sodium     Nitrate— $2  90@$3    per    100 

vessel,   Atlantic  ports. 
The  prices   of  Copper   Sulphate,   Po- 
tassium  Sulphate  and  Sodium   Sulphate 
are     unchanged     from      the     issue     of 
April  8. 


Ferro-Alloys 

FerromanganoHe  —  Domestic  prices 
have  advanced  $5  to  $67@$69,  f.o.b. 
furnace. 

Ferrosilicon — .r>0  per  cent  grade.  $50 
@$58  per  gross  ton,  f.o.b.  works. 

Ferrovanadiuni  $3@$3.50  per  lb.  of 
Y  contained. 

The  prices  of  Ferrotitanium,  Ferro- 
cerium,  Perrochrome,  Ferromolybdenum, 
Ferrotungstcn,  and  Ferro-uranium  are 
unchanged    from    the    issue   of  April   8. 

Metal  Products 
Copper     Sheets  —  New     York     base, 

per   lb.;    wire,    14@14.25c 
Lead  Sheets  and  Zinc  Sheets  are  un- 

changed  fi he  or. ces  quoted  April  8. 

Nickel  Silver— 26.25c  per  lb.  for  18 
per  cent  nickel,  Grade  "A"  sheets. 

Yellow  Metal — Dimension  sheets  and 
sheathing,    16.75c.  per  lb.;   rods,   13.75c. 

Refractories 

Magnesite  iirick — First  quality,  9-in. 
straights,  $55  per  net  ton,  f.o.b.  Pennsyl- 
vania works. 

Bauxite  Brick,  Chrome  Brick,  Chrome 
Cement,  Firebrick,  and  Silica  Brick 
are  unchanged  from  the  prices  quoted 
April  8. 

The  Iron  Trade 
Pittsburgh,  April  25,   1922 

Until  Thursday  or  Friday  of  last 
week  i  lie  tide  of  non-union  striking  in 
the  Connellsville  coke  region  seemed  on 
the  whole  to  be  increasing  slightly,  but 
since  then  production  has  probably  in- 
creased a  trifle,  and  a  common  view  is 
that  by  about  May  1  the  strikers  will 
begin  returning  in  increasing  numbers. 
These  non-union  workers  are  not  ac- 
customed to  long  strikes,  as  are  the 
regular  members  of  the  United  Mine 
Workers.  The  steel  industry  as  a 
whole  is  producing  more  steel  than  on 
March  31. 

Anticipat  on  of  the  coal  strike  pro- 
duced extra  buying  of  steel  products  in 
February  and  March,  and  now  the 
realization  is  producing  more  buying, 
making  the  steel  market  strong.  Sheets 
were  recently  advanced  $3  a  ton,  and 
there  is  now  a  considerable  volume  of 
buying  at  the  new  prices,  despite  the 
heavy  cover  ng  that  occurred  at  the  old 
prices. 

Curtailment  in  supplies  of  Connells- 
ville cuke  ha  affected  production  of 
shest  bars  in  particular.  Despite  the 
fact  that  sheet  bars  were  $29  in  March, 
it  is  impossible  now  to  buy  at  under  $33, 
if  at  that  prii  e. 

Pig  Iron  —  Merchant  furnaces  are 
nearly  all  out  of  the  market,  and  no 
regular  prices  can  be  quoted.  It  is  es- 
tablished that  pig  iron  cannot  be  bought 
at  less  than  ?22,  Valley  basis,  for  any 
grade,  an  advance  of  $3  to  $4  a  ton 
since  April  1.  Several  furnaces  are 
banked. 

Coke 

Connellsville— Furnace,  no  offerings; 
foundry,  occasional  sales  at  $6.25. 
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Transvaal  (iold  Production 

The  following  table  summarizes  Transvai 
since    1917.     Production    in    1922    was 
by  labor  trouble. 

RAND  GOl     I  OUTP1   r   I"I7     1922,    l\    1  IN 


i":: 


April 


1921 

1919 

1918 

1  ■>  1  7 

670,503 

676.059 

7  14.  INI 

*8I.  '82 

686.979 

742.774 

699.041 

724,995 

741.217 

729.388 

178.490 

702. 37» 

689.555 

736,099 

725.497 

711.526 

702,083 

706.669 

756.650 

682,173 

708.206 

738.230 

707.000 

723.722 

679.764 

704.236 

633  737 

1.77.97.1 

658.701 

722.839 

681.847 

632.215 

650.191 

64  1  24J 

722.4  19 

July 
September 


The  Trend  of  Canadian  Gold  Production 

In  the  current  year  Canada  should  produce  a  million 
ounces  of  gold  for  the  first  time  in  her  history.  This  com- 
pares with  a  normal  production  in  the  United  States  of 
from  two  to  five  million  ounces  per  year,  depending  upon 
industrial  conditions.  The  trend  of  gold  production  in  the 
territory  occupied  by  our  northern  neighbor  is  interest- 
ing. Data  for  the  three  leading  gold-producing  proi 
for  the  last  twelve  years  is  shown  in  the  table  be 

In  1910,  British  Columbia  was  the  leading  producer, 
though  closely  seconded  by  the  Yukon  that  being  the 
time  when  the  placer  deposits  of  the  Far  North  were  being 
worked  with  great  intensity.  Both  the  British  Columbia 
and  the  Yukon  production  began  to  recede  after  the  high 
figures  of  1913,  owing  first  to  a  dearth  of  miners  caused  by 
war  demands,  and  then  by  high  costs  and  the  gradual  de- 
pletion of  the  developed  deposits.  However,  the  Porcupine 
district,  in  northern  Ontario,  began  to  come  to  life  about 
1S12,  and  rapidly  assumed  its  present  commanding  lead 
among  the  Canadian  provinces.  It  is  now  producing  about 
three  quarters  of  the  total  dominion  output.  Most  of  the 
gold  so  far  has  come  from  Porcupine,  but  the  Kirkland 
Lake  district  is  becoming  of  importance,  and  other  regions 
are  almost  sure  to  demand  consideration  within  a  few 
years.  The  Ontario  gold  production  is  likely  to  increase 
for  many  years  to  come.  Without  the  discoveries  in  this 
province,  the  gold  output  of  Canada  would  have  been  as 
disappointing  in  the  last  five  years  as  have  been  the  figures 
for   this   countrv. 


Mining  Dividends  for  April,  1922 

The  following  dividends  were  paid  by  mining  and  metal- 
lurgical companies  during  April,    19 

'  pan 

I 

I'h.  ]|>.  1 1  i    , 

Tonopali  I 

Iting,  K.i   A  Mm  .  i.i.l  .  ■ 
Comj. , 

i  Corporation,  pfd 

Hollingi  r  I  .   1,1 

K,  rr  Lake,  * 

iri  ..  e  - 

Wrighl  H 
Q,   quai  at  lily;  SA, 

silver 

The  April  list  of  dividends  again  shows  some  additions 
over  that  for  January,  thus  reflecting  the  better  conditions 
which  the  mining  industries  in  general  are  enjoying 
dividend  on  Arizona  Copper  is  a  $1  distribution  mad 
the  50,000  shares  of  unissued  Phelps  Dodge  stock  which 
was  turned  over  to  the  Arizona  Copper  Co.,  Ltd.,  in  return 
for  the  properties  of  that  company.  Iron  Blossom  again 
paid  2.5c,  following  its  resumption  of  dividend  disburse- 
ments last  December.  The  St.  Mary's  Mineral  Land  divi- 
dend indicates  that  the  Michigan  copper  country  is  ajfain 
coming  to  a  profitable  operating  basis.  The  Dome  distri- 
bution of  $1  is  a  capital  disbursement  made  in  lieu  of  the 
regular  quarterly  dividend  of  25c.  La  Rose  paid  10  per  cent, 
resuming  payments  after  a  lapse  of  three  years.  The  New 
York  &  Honduras  Rosario  company's  last  dividend  was  in 
January,  1921.  Wright-Hargreaves,  the  latest  of  the  On- 
tario gold  producers  to  enter  the  dividend  ranks,  seems 
to  be  on  a  quarterly  basis,  though  this  second  dividend  is 
only  half  of  that  paid  in  January.  The  stock  has  recently- 
been  listed  on  the  Standard  Stock  Exchange  in  Toronto.  It 
has  always  been  closely  held. 


$146,1171 

Ariz. 

1    mi 

0   I0<2\ 

0  25  M 

62,79(1 

Utah 

0  025 

25.000 

1    00  Q 

Mich. 

2  00 

(2ii  000 

0  05  Q 

75.IKIH 

Nev 

0.05  Q 

64,636 

0  075SA.XX   7J.0O0 

0  15  Q 

204.450 

I  .  S-,  Mex 

0.75Q 

425.556 

1 

1    50  <j 

Quebec 

1 .  75  Q 

1   00 

Ontario 

■  li 

n  125  q 

75.(11111 

0   10 

150,000 

0  25  Q 

l  inmri,, 

0   15(2 

180.000 

0  025  (2 

68,750 

semi  annually;   X.  in 
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'RODUCED  IN  CANADA.   IN  01  N<!> 


British  Colunibi: 

( >M:in  , 

All  Canada     .. 


1910 

1911 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

1921 

261.386 

238,496 

251.815 

297.459 

252.730 

273.376 

219,633 

133,742 

180.163 

167.252 

124,808 

149,397 

221.091 

224.197 

268.447 

282.838 

247.940 

230.173 

212.700 

177,667 

102.474 

90,705 

72.778 

65.991 

3.089 

2.062 

86.523 

219.801 

268.264 

406.577 

492,481 

423.261 

411.976 

505.739 

564.995 

707.470 

493.707 

473.159 

611.885 

802.973 

773,178 

918.056 

930.492 

738.831 

699,681 

766.764 

765.007 

924.374 

Prices  of  New  York  Copper,  Silver  and  Lead,  and  St.  Louis  Zinc 

1921  and  1922 


Feb  Mar.  Apr.  May  June  July  A*Jg-  Sept.  Oct.  Nov.  Dec  Jan.  Feb.  Mar.  Apr. 
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Phelps  Dodge  Corporation 

A  report  of  operations  of  the   Phelps   Hodge  Corporation 
for    1921    shows    a    loss  according   to   the 

following  income   account: 


$18,491,002.06 
280.720.37 


$21,313,051  18 
1.825.746  07 
2.512.414.89 


- 
Income  from    investments    anti     miscel- 
laneous earning 

monaa 

metal,  fuel  and  mercJian  I 
Deprecia- 
Deplf:   ?- 
Expenditure  during  suspension 

Inters' 

Loss  for  the  year  1921 

Balance  sheet  as  of  Dec.  31,  1921,  follows: 

.  TS 


Stnppin*    expense,    chargeable    to    future 

V>re3  and  concentrates. . . 

Metals  on  hand — copper  at  cost,  silver  and 

gold  at  market 

Copper  sold  Opper  Export  Association,  Inr 

(at  cost,  leas  amount  received  on  account  I 


Insurance. 

:  .-■  pai  i 


interest,     and    other    • 


■  receivable. 
Investor--  I 
Cash 


3.752.056  89 

2.873.045.50 

447.966  64 
4.163.030.47 
1.286.317.26 
3.351.134  16 
5.205.095.26 
3.292.037.97 


uthoriied  and  i 


LIABILITIES 

iued.  500.000 


1 3 1 6.530  outstanding  preference  stock  of 
the  Anions  Copper  Co..  Ltd  .  to  be  re- 
tired prior  to  Sept.  30.  1926 

Accounts  payable  taxes  and  interest  accrue.! 

Dividend  payable  Jan.  3,  1922 

Reserve  for  depletion 

Reserve  for  depreciation 


$227,658,488  63 

$50,000,000  00 

1,540.446.00 
17.503,303  84 


Surplus- Balance  Pec.  31.  1920  $120,027,172  91 

Less  adjustment  of  mines  and  depli 
serve  to  Government  valustion. 


20,722.294.36 


$99,304,878  55 
11.669,868  41 


Balance  sheet  as  of   Dec.  31,   1921,   is  given  as   follows: 

ASSETS 

Mining  property $9,184,801.19 

Liberty  Loan  Bonds  120,000.00 

War  savings  stamps  and  errtiln  -it,  ■  1,082.60 

Granite  Mountain  shaft  consfnirtini]  150,260. 15 

East  side  development 494,93 1 .  52 

1  >cferred  development . . .  368,608. 27 

Cash 55,123.87 

Accounts  receivable 18,370.02 

Supplies  at  mine 19,763.71 

Copper  to  company's  credit  with  United  Metals 

Selling  Co.  and  Copper  Export  Association,  Inc.  1,577,176.30 


B  irplus  scquired  through  purchase  of  the 
Anions  Copper  Co.,  Ltd  ..proper 


Lossforyear  1 92 1 .  per  incomt  account  8.539,068  22 

.678.74 
Dividends 1.850.000.00       100.585.678  74 

$227,658,488  63 

Production  amounted  to  28,639,995  lb.  of  copper,  5,303,- 
846  lb.  of  lead,  852,925  oz.  of  silver,  and  5,741  oz.  of  gold 
from  ores  of  the  company;  134,999,025  lb.  of  copper  was  sold 
(includes  copper  from  other  sources)  and  delivered  at  an 
average    of    12.959c.   net  fo.b.   New   York. 

North  Butte  Mining  Co. 

A  report  of  operations  of  the  .North  Butte  Mining  Co. 
for  1921  shows  a  deficit  of  $326,575.70  according  to  the 
following  statement: 

INCOME 
r.prr,  silver,  and  gold.  $96,097.  34 

EXPENDI1  I 

i.  i  development .  .  $211,576.15 

Freight  on  ore 4.985  04 

Concentrating,  smelting,  fieight 
fining  and  selling  expense . 

expenses  and  taxes 


i  bulli 


LIABILITIEi 


$11,990,117.63 


Capital  stock.    .... 
Dividends  unclaimed 

Accounts  payable 

Coppei  Export  Association,  Inr 

Advances  on  metal 

Reserve  for  ore  depletion 

Surplus 


Balance  Jan.  I,  1921  $1,750,626.  I  7 

Deficit  for  year 326,575.70 


Deduct  for  ore  depletion 


$0,450,000.00 

1,033.15 

15,289.54 

489,398.60 

672,112.92 

3,075,188.02 

1.287,095.40 


Production  for  the  year  amounted  to  1,229,600  lb.  of 
copper,  34,535.76  oz.  of  silver  and  78  oz.  of  gold.  A  total 
of  4,565,169  lb.  of  copper  was  sold  at  13.753c.  per  lb. 

Inspiration  Consolidated  Copper  Co. 

A  report  of  the  operations  of  the  Inspiration  Consolidated 
Copper  Co.  for  1921  shows  a  net  loss  of  $1,790,421.18  accord- 
ing to  the  following  income  account: 


Sales  of  copper 

Expenses 

Mining,  including  development 
Reduction,  including  transportation 
Refining,  selling,  transportation . 
Administration  and  Federal  taxes. . 
Copper  on  hand  at  beginning  of  year 


$8,636,498   34 


$728,919.34 
850,719.67 
492,627.83 
166,223.95 

9,746,476.63 


Less  copper  on  hand  at  end  of  year 


Depreciation  on  buildings  and  equipn 
Interest  paid 


$549,447.73 
166,593.33 
97,414.90 


i  from  investments. 


'  iperating  loss _ 

Expenditures  during  suspension  of  operations 

Balance,  net  loss  for  year 

Balance  sheet  as  of  Dec.  31,  1921,  follows: 

ASSETS 


Fixed 

Mines,  mining  claims  and  lands. 

Buildings  and  equipment 

Investments  in  sundry  companies. 

Current 


$16,934,268.04 

9.519.619.21 

902.670.01 


$34,412,031   04 
LIABILITIES 
Capital  stock 

Authorized  1 ,500,000  shares  of  $20  each 

Issued  1,181, 967shares ...        $23,639,340.00 

Reserve  ...  ,, 

For  depreciation 5,4l5,y45.^> 

Accounts  and  wages  payable  and  taxes  accrued      1,112,516.25 

"Balance.  Dec.  31,  1920 $8,036,650  74 

Net  loss  for  year 

Operating  loss $701,354.96 

Expenditure  during  suspensi'  n 

of  operations..      .  .  1.089,066  22       1,790,421    18       6,246,229.56 

$34,412,031   04 

Production  amounted  to  15,174,768  lb.  of  copper  at  a  cost 
of  15,208c.  per  lb.,  excluding  depletion,  Federal  taxes  and 
shu  down  expenses.  The  company  closed  down  M.irch  31, 
1921,  and  reopened  Feb.  15,  19?° 
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New  Cornelia  Copper  Co. 

A  report  of  the  operations  of  the  New  Cornelia  < 
Co.  for   1921   shows  a  net  deficit  of  $360,102.80.     No  divi- 
dends  were   paid.     Production   amounted   to   20,198,382    lb. 
of  copper.    A  statement  of  income  and  expenditures  fol 

INOOM1 

.   metals  $2,643,127.87 


i  >i\  Edenda 
other  income 


5.590.00 
73,321  90 
15,101    33 


EXPENDITl  HI  s 


Operating  expenses  Jl, 422.31  5.  40 

Salaries,  "Hut  and  general  expc  nses  43.098  41 

fining  and  marketing  297.138.19 

1  .sicrnl  taxes.  492,439  57 


Operating  profit . 
Less 

Depreciation 

pletion.. . 


Net  deficit 

Balance  sheet,  Dec.  31,  1921,  follows: 

ASSETS 

Mining  property 828,075,880.55 

Less  reserve  for  ore  depletion 3,680,692 .  07 


Construction J6.728.076  03 


l  for  depreciation. 


Investments  (at  cost) 

New  Cornelia  Co-operative  Mercantile  Co. 

stock 

Ajo  Improvement  Co.  stock 

Liberty    Bonds.    Treasury    certificates    and 
W.  S.  stamps.    . 


650,184  00 
94,500  00 
61.200   00 


$24,395,188.48 
3.934.280.01 


Notes  receivable 

Accounts  receivable 

Cash 

Supplies 

Copper  on  hand 

Deferred  charges  to  operations. 
Items  in  suspense 


LIABILITIES 

Capital  stock 

Accounts  payable 

Reserve  items 

Surplus .... 

Earned  surplus,  Dec.  31,  1920 $2,948,600  04 

Deficit  year  1921 360,102  80 

Earned  surplus,  Dec.  31,  1921 2,588.497  24 

Paid-in  surplus,  Dec.  31.  1921 22,195,616   10 


966,384  00 
147,000.00 
940,300  17 
746,887.  19 
571,858  30 
3.521.518  13 
248,661  99 
28.188  49 

$35,500,266    76 

$9,000,000.00 

1.661,310  58 

54,842  84 

24.784,113   34 


$35,500,266.76 


Copper  on  hand  estimated  at  12Jc.  per  lb. 
Copper  on  hand  Dec.  31,  1921,  amounted  to  16,246,819  lb., 
exclusive  of  metal  held  by  Copper  Export  Association. 


Callahan  Zinc-Lead  Co. 

A  report  of  the  operations  of  the  Callahan  Zinc-Lead  Co. 
for  1921  states  that  no  production  was  made  during  the 
year.     Financial    statement   follows: 

INCOME 

Miscellaneous  income,  rent  and  interest $  1 0, 1 1  7 .  69 

EXPENDITURES 

Property  maintenance  and  development $1 15,580.  89 

General  and  administrative  expenses 50,815.60  166,396.49 

Operating  deficit  for  the  year $156,278.80 

Cash  proceeds  of  sales  of  treasury  stock. . .  381,792.84 

$225,514  04 
Current  surplus.  Dec.  31.  1920 279.055.  18 

_    ,  $504,569.22 

Deduction  from  current  surplus 
Patenting  of  claims 525.03 

Current  surplus  at  Dec.  31,  1921..  ...  $504.044   19 

Current  assets  Dec.  31,  1921,  were  $257,334.07,  and  cur- 
rent liabilities,  $12,134.63.  Capitalization,  500,000  shares, 
$10  par  value,  of  which  464,990  shares  have  been  issued. 

To  facilitate  operations,  it  was  deemed  advisable  to  effect 
a  consolidation  of  the  Chicago-Boston  and  the  Kill  Buck 
properties.  The  Galena  Mining  Co.  was  therefore  incor- 
porated, with  a  capitalization  of  $2,500,000  (par  value  $1), 
and  its  stock  was  exchanged,  on  a  share-for-share  basis, 
for  Chicago-Boston  and  Kill  Buck  stock.  The  Callahan 
Zin?  Lead    Co.    owns    1,551,058    shares, 


Nipissing  Mines  Co.,  Ltd. 

A    ivporl    of    I  ti. 
Ltd.,   for    1921    shows   dividend    payments    "f    $969,18 
Production   was    3,156,775    oz.    of    silver,   which   cost  28.5c. 
per  oz.,  compared  with  37.4c.  in  1920.     Reserves  stand  at 
3,004,939  oz.     Nipissing  Mines  Co.,  Ltd.,  is  a  holding  com- 
pany  for   the    Nipissing   Mining   Co.,    Ltd.,  and   is   capital 
ized   at   $6,000,000. 

The  Nipissing  Mining  Co.,  Ltd.,  account  shows  shipments 
of  3,016,760  oz.  of  silver,  of  net  value  $1,745,411.07.  Cost 
of  production  was  28.534c.  per  oz.  Operating  account 
follows: 

l-ments: 
I920ore   and    bullion    (shipments  paid    for    in    1921)..  $724,493  06 

1921  ore   and    bullion    (shipments    paid    for   inl"2l  1,837,143.32 

Gross  settlements  for  the  year $2, 56 1 .636  38 

(ln.ss  value  of  ore,  bullion  and  residue  at  mine,  Dec.  31,  1921  1,031,047  07 


s.s  value  of  custom  ore  purchased . 
Gross  value  of  inventory  Dec.  31,  1920. 

Gross  value  of  1921  ore — Nipissing 

tion 

<  lost  of  mining  and  all  other  expenses  (in 


$3,592,683.45 
1.723,117  04 


smelter  deductions  and  treatment  »  .. 

ments  of  1921  ore  and  accrued  charges  on  ore, 

bullion  and  residue  at  mine) 

'ss  other  income  at  Cobalt 

Ground  rente $13,581   15 

Interest,  discount  and  exchange..       101,217.  23 
Miscellaneous  income 44  .  42 


Net  cost  of  production 

Net  income  for  1921  production., 

\dd  interest  on  bonds 


Less  cost  and  work  on  outside  propertii 

Net  profit 

.surplus,  Jan.  1,  1921 


$968,786.51 
130,954  49 


$969,199.26 
3,817,043  68 

$4,786,242.94 

935,000  00 


less  dividends  declared  and  paid  during  1921.  .  $575,000  00 

Dividend  payable  Jan.  1922 360!o00  00 

Net  surplus $3,851,242.94 

Current  assets  on  Dec.  31,  1921,  were  $2,536,504.33;  cur- 
rent liabilities,  $568,880.41. 


Jim  Butler  Tonopah  Mining  Co. 

A  report  of  the  operations  of  the  Jim  Butler  Tonopah 
Mining  Co.  for  1921  shows  a  net  profit  of  $15,384.07. 
Receipts  and  disbursements  follow: 

Balance  of  cash  in  banks,  Dec.  31,  1920  $918  03 

Receipts 

On  account  of  shipments  of  ore 

by  lessees 

Interest  teceived  on  bank  de- 
posits  

Secured  loan  made  by  Tcnopah 
Belmont  Development  Co  : 

Sept.  28,  1921 $28,04' 

Dec.  31,  1921 17851 


$69,955.31 
15.79 


1  H  ber  collections 


Disbursements 

Operation  of  mine  and  conduct 

of  business 

Income  tax  for  1920  and  ad- 
ditional income  tax  for  prior 


respect 


Net  disbursements  it 
of  quarter  interest  i 

Belmont  Shawmut  Mining 


$62. 104  25 

17,160.98 


Less  one-quarter  net  pro- 
ceeds of  ore  during  1 92 1 . 

Belmont  Wagner  Mining  Co.. . 
Less   one-quarter  net  pro- 
ceed* of  ore  during  1 92 1 


$114,077  54 


Balance  of  cash  in  banks  Dec.  31.  1021  $4,997.61 

The  ore  production  of  the  property  was  entirely  from 
leases  and  aggregated  8,518.3  dry  tons,  with  a  gross  meta! 
content  of  1,306.145  oz.  of  gold  and  129,630.84  oz.  of  silver. 
The  gro?s  value  of  the  ore  was  ¥156,613.83. 
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NEW  MACHINERY 
AND  INVENTIONS 


New  Rotary  Gear  Movement 
Has  Many  Applications 

imber  of  efforts  have  been  made 
,i,ir  or  compressor  move- 
;  the  rotarj  prim  iple,  but 
until  recently  all  of  these  have  resulted 
in  failure.  However,  a  type  of  gearing, 
built  on  an  entirely  new  principle  in 
mechanics,  has  been  designed  by  Myron 
r".  Hill,  and  it  is  stated  that  this  over- 
comes  the  objections  that  have  been 
presented  by  other  designs.  The  con- 
struction  is   simple  and  extremely  dur- 


wear    ami    lost    motion     as     when     in  w. 

Q  sea  le,   ami    inden- 

eeth  have  produi  ed  no  ap 
preciable  effe  t.     In  other  words,  treat- 
id  cylin- 
der out   of  business   fails   to  effect    the 
gears. 

The    maximum    speed    at    which    the 
pump  can  be  run  has  not  yet  been  de- 
termined.     Those    Imill    thus    far    have 
'in   r.p.m. 

A  tiny  air  compressor  supplied  with 
Hill  gears  and  mounted  in  the  end  of  a 
one-thii  d     hoi  ecti        motor 

was  stopped  at  370  lb.  pressure  per 
square  inch  to  prevent  the  pipes  from 
bursting. 

The  gears  have  been  adapted  not 
only  to  air  compressors  but  also  to  the 
following:    steam   engines;    oil    ami    gas 


Hill  rotary  motor  gear 


able,  because  it  involves  only  two 
moving  parts,  one  rolling  inside  the 
other. 

The  design  comprises  two  gear 
wheels;  one,  a  pinion,  and  the  other  an 
annular  gear,  the  latter  having  one 
more  tooth  than  the  p:nion,  so  that  the 
teeth  of  one  is  always  in  theoretical 
engagement  with  the  teeth  of  the  other. 
The  gears  are  mounted  on  eccentric 
axes  so  that  the  teeth  mesh  at  one  point 
and  clear  at  the  opposite  point. 

To  assure  contact  between  the  teeth 
during  compression  the  annular  gear  is 
driven,  and  as  a  result  the  gears  will 
maintain  efficient  compress'.on  until  the 
teeth  have  worn  off.  This  construction 
steps  pressures  up  through  several 
stages  in  one  mechanical  movement  be- 
tween the  suction  and  discharge  ports. 
Used  as  a  pump,  the  device  is  stated  to 
be  capable  of  creating  a  vacuum  as 
nearly  perfect  as  can  be  measured  by 
a  mercury  column. 

Liquid,  preferably  oil,  is  used  for 
sealing  purposes.  The  liquid  seal  is  so 
applied  as  to  enter  the  gear  spaces  as 
a  mist  and  in  such  quantities  as  to  keep 
down  the  heat  .  of  compression  sub- 
stantially and  save  considerable  power 
in  compression.  The  liquid  mist,  after- 
discharge,  is  removed  by  a  centrifugal 
baffle-plate  separa'or  incorporated  in 
the  housing  with  the  compressor.  The 
extraction  of  oil  from  the  air  is  so  com- 
plete that  no  oil  can  be  detected  on  a 
cigarette  paper  held  over  the  discharge 
port  for  long  per'ods  of  time. 

The  gears  appear  to  be  just  as  tight 
after    long   and   hard    usage   and   some 


engines  for  autos.  airplanes  yachts, 
ships,  and  power  plants;  liquid  pumps 
having  a  uniform  delivery;  and  ice- 
making  machines.  There  are  many 
other  uses  to  which  the  gears  may  be 
put,  such  as  providing  air  for  labora- 
tories, gage-testing  apparatus  and  por- 
table air  tools,  and  air  pressure  pump- 
ing. The  gears  have  proved  adaptable 
for  any  purposes  for  which  the  usual 
piston  and  cylinder  are  used,  so  far  as  is 
known  and  to  many  uses  for  which 
pistons  and  cylinders  are  not  suited. 

The  Hill  Engineering  Co  .  163  Remsen 
St.,  Brooklyn,  X.  Y.,  owns  the  patent 
rights  upon  all  these  developments,  and 
purposes  licensing  others  for  their  use 
and   manufacture. 


Trucks  and  Tractors  Haul  Thirty- 
Three-Ton  Crusher  Up 
9  Per  Cent  Grade 

The  transportation  of  heavy  machines 
and  machinery  parts  is  of  considerable 
interest  to  mining  engineers.  A  thirty- 
three  ton  rock  crusher  frame  (36  x 
48  in.  jaw  crusher)  made  by  the  Tray- 
lor  Engineering  &  Manufacturing  Co., 
was  purchased  by  Dudley  and  Orr  for 
their  rock  quarry  on  Mount  Franklin 
near  El  Paso,  Texas.  The  distance 
from  the  railroad  unloading  point  to 
the  quarry  was  five  miles  and  the  alti- 
tude over  800  ft.  above  the  railroad. 
The  stripped  frame  of  the  crush-M-  was 
leaded  on  two  special  rubber  tired 
trucks  and  was  hauled  by  two  fiv  -ton 
trucks  and  two  caterpillar  tractors.     A 


tran 

five- ton  truck  was  in  the  rear  pushing 
the  load.  The  load  was  transported  in 
twelve  hours  over  the  road  leading  to 
the  quarry.  The  steepest  grade  was 
9  per  cent. 


Repairing  a  Car  Axle  Press 

A  job  that  is  typical  of  the  work 
being  done  by  oxy-acetylene  welders 
and  cutters  at  mines  and  smel 
depicted  in  the  accompanying  illus- 
trations, which  show  a  300-lb.  hydraulic 
car  axle  press  before  and  after  being 
repaired. 

Fig.  1  indicates  the  seriousness  of 
the  fracture,  showing  the  broken  press 
in  two  pieces,  and  Fig.  2  depicts  the 
piess  after  it  was  reclaimed  by  the 
welder.  The  latter  view  might  easily 
be  mistaken  for  a  reproduction  of  an 
entirely  new  press,  so  well  executed 
is  the  outer  finish  of  the  weld,  and  that 
its  excellence  is  more  than  "skin  deep" 
is  attested  by  the  satisfactory  service 
the  press  is  now  giving  under  heavy 
working  pressures. 

The  press  shown  is  the  property  of 
the    United    States    Smelting,    Refining 


Fig.  1.     Fracture  of  car  axle  press 

and  Mining  Co.,  at  Midvale.  Utah.  The 
weld  measured  from  3i  in.  to  6  in.  in 
depth  and  was  about  6  ft.  3  in.  long. 
The  job  was  executed  with  one  blowpipe 
and  required  about  200  lb.  of  filling 
material.  Oxweld  equipment  and  ma- 
terials were  used. 


Reclaimed  car  axle  press 
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Gasoline-Drivea  Shovel  oilers 
low  Pad  Cos! 

development     of 

vel  is  distinctly  novel,  par- 
ticularly when  it  embodies  the  ingenu- 
oos  method  of  operating  the  thrust 
without  the  use  of  an  independent  en- 
unted  on  the  boom  whereby  even 
wer  is  obtainable  than  with  a 
shovel  of  the  same  size.  After 
a  period  of  experimentation,  the  use 
>-f  a  Diesel-type  engine  has  been  ap- 
plied to  this  shovel.  The  importance 
of  this  announcement  lies  principally 
in  one  outstanding  fact,  the  fuel  cost. 
laimed  that  the  shovel,  manu- 
factured by  the  Bucyrus  Co.,  of  South 
•Vis.,  and  known  as  the 
Bucyrus  30-B  oil  shovel,  will  use  as 
fuel  any  cheap,  low-grade  oil  of  high 
heat  value  which  will  flow  freely. 
Tests  have  shown  that  with  fuel  oil  at 
6c.  per  gallon  this  machine  will  con- 
sume 13  to  2i  gal.  of  fuel  oil  per  hour. 
This  amounts  to  a  fuel  cost  of  lOJc. 
to  131c.  per  hour,  or,  roughly,  between 
$1  and  $1.25  per  day  of  average 
•ion. 

The  economies  thus  made  possible  to 
a  shovel  or  drag-line  operator  may  be 
realized  by  comparison  with  a  steam 
shovel  of  the  same  size.  All  practical 
men  who  read  this  know  that  the  fuel 
cost  of  any  shovel  differs  widely  in 
different  sections  of  the  country.  Con- 
servatively stated,  however,  such  a 
shovel  will  burn  about  11  tons  of  coal 
in  ten  hours.  With  coal  at  $6  per  ton 
delivered,  this  means  a  daily  fuel  cost 
of  not  less  than  $9.  A  saving  of  $8 
per  day  on  fuel  alone  is  thus  possible. 
To  this  figure  may  be  added  several 
other  items  thus  eliminated — notably, 
the  saving  made  possible  in  not  having 
to  pay  the  cost  of  a  team  to  haul  water 
and  coal. 

The  engine  is  of  the  full  Diesel 
type,  not  the  semi-Diesel.  It  is  what 
is  known  as  a  mechanical  injection  en- 
gine, developing  55  hp.  at  the  conserv- 
ative speed  of  360  r.p.m.  Its  cylinders 
are  8  in.  x  101  in.  It  is  a  heavy- 
duty,  slow-speed  engine  of  rugged  con- 
struction, adapted  well  to  the  severe 
service  which  it  must  undergo  in  ex- 
cavation work.  This  Diesel  type  en- 
gine differs  from  the  gasoline  engine 
principally  in  that  it  is  a  constant- 
pressure  engine,  the  fuel  being  burned 
directly  in  the  cylinders  without  the 
aid  of  a  carburetor,  spark  plug,  or  out- 
side heating  appliances.  In  the  gaso- 
line engine  the  mixture  is  taken  into 
the  cylinders,  compressed,  and  then 
ignited  by  some  auxiliary  mechanism. 
The  pressure  then  rises  in  the  nature 
of  an  explosion.  In  the  Diesel  type 
engine  the  fuel  is  injected  into  the 
cylinders  at  a  constant  pressure  in  an 
atomized  state.  It  is  fired  by  the  heat 
developed  by  the  compression  of  air 
in  the  cylinders  on  the  previous  stroke. 
Thus  the  sudden  pressure  due  to  the 
explosions  in  the  gasoline  engine  is 
eliminated,  making  the  engine  operate 
more  steadily. 

The  machine  is  furnished  as  a  shovel. 
a  drag-line,  a  clamshell  or  a  e\ 


INDUSTRIAL   NOTES 


Trade  Catalogs 


Herbert  B.  Wolcott  was  recently  ap- 
pointed representative  of  the  American 
Manganese  Steel  Co.  in  the  northern 
part  of  Mexico  and  El  Paso  County, 
Tex.  He  maintains  an  office  in  the 
hirst  National  Bank  Building,  El  Paso, 
Tex. 

The  General  Engineering  Co.  has  re- 
ceived instructions  from  the  Stargo 
mines  of  Morenci,  Ariz.,  to  proceed  at 
once  with  the  design  and  construction 
o:  a  100-ton  plant  to  treat  the  ore  from 
the  Stargo  mines  at  Morenci.  Con- 
struction work  will  start  at  an  early 
date,  and  it  is  expected  that  the  plant 
will  go  into  operation  next  September. 

Contracts  have  been  awarded  by  the 
Metals  Refining  Co.  for  the  erection  of 
an  addition  to  its  plant  at  Hammond, 
Ind.  The  Metals  Refining  Co.  entered 
the  field  as  a  manufacturer  of  anti- 
monial  lead,  babbitt  and  type  metals 
three  years  ago.  Its  requirements  of 
lead-  and  tin-bearing  materials,  battery 
plates,  lead,  tin  and  solder  drosses  are 
150  tons  per  day. 

The  Tennessee  Coal,  Iron  &  Railroad 
Co.,  after  a  thorough  investigation  of 
the  use  of  pulverized  coal  in  steam  gen- 
eration, has  decided  to  use  it  in  con- 
junction with  blast-furnace  gas  on  new 
boiler  installation  at  Ensley,  Ala.  The 
company  has  just  closed  a  contract  with 
the  Fuller  Engineering  Co.,  of  Allen- 
town,  Pa.,  for  the  installation  of  the 
complete  coal  drying,  pulverizing,  and 
conveying  systems  to  serve  this  plant. 
Also,  the  burners  and  feeders  for  five 
834-hp.  Stirling  boilers  designed  to 
operate  at  200  per  cent  of  rating. 

The  pulverized-coal  equipment  com- 
prises the  following: 

One  5  ft.,  6  in.  x  42  ft.  indirect- 
fired  rotary  coal  drier,  using  blast- 
furnace gas  for  heating. 

Two  46  in.  Fuller-Lehigh  gear  driven, 
screen-type  pulverizer  mills,  direct  con- 
nected to  motors. 

One  Fuller-Kinyon  pulverized  coal 
transport  system,  together  with  five 
take-off  valves  and  six  bin  indicators. 

Twenty-five  Fuller  S-H  feeders. 

Twenty-five  Fuller-type  vertical 
burners. 

The  boilers  will  be  situated  approxi- 
mately 600-ft.  from  the  pulverizing 
plant,  and  the  fuel  will  be  conveyed  di- 
rectly from  the  pulverizer  to  the  boiler 
bins  by  means  of  the  Fuller-Kinyon 
transport  system.  The  fuel  will  be 
diverted  from  the  main  line  to  the  in- 
dividual service  bins  through  distribut- 
ing valves  and  branch  lines.  The  bins 
will  be  equipped  with  automatic  bin 
indicators  which  will  keep  the  operator 
advised  at  all  times  as  to  the  fuel  con- 
ditions in  the  service  bins. 

The  feeders  will  be  similar  to  the 
Fuller  S-H  type  which  have  proved 
satisfactory  in  a  number  of  installa- 
tions in  other  steel  plants. 


Oil  and  Asphalt  Testing  Apparatus — 

The  Braun  Coiporation,  Los  Angeles, 
Cal.,  has  just  issued  catalog  189,  "Oil 
and  Asphalt  Testing  Apparatus," 
which  illustrates,  describes,  and  gives 
prices  on  various  devices  used  in  the 
testing  of  these  minerals. 

Steel  Axles— The  Pollak  Steel  Co.v 
with  general  offices  at  Cincinnati,  Ohio, 
has  issued  a  194-page  data  book  rela- 
tive to  the  specifications  for  industrial 
and  mine  car  axles.  A  number  of  use- 
ful tables  and  general  rules  are  in- 
cluded. 

Forging  and  Heating  Furnace — The 
need  for  better  heating  in  forging  and 
forming  practice  has  led  to  the  pre- 
paration of  Bulletin  No.  241,  "Forging 
and  Heating  Furnaces,"  issued  by  the 
W.  S.  Rockwell  Co.,  50  Church  St., 
New  York  City.  Illustrations  of  typi- 
cal equipment  are  shown. 

Rolled  Steel  Products— The  Pollak 
Steel  Co.,  Cincinnati,  Ohio,  has  issued  a 
136-page  "Rolled  Steel  Products  Book," 
which  contains  profiles,  tables,  and  data 
appertaining  to  the  manufacture  of 
angles,  I-beams  and  other  various 
shapes  of  rolled-steel  products  that  are 
used  for  general  industrial  purposes. 

Thrust  Bearings  —  The  Kingsbury 
Machine  Works,  of  Philadelphia,  Pa., 
have  recently  issued  Catalog  C,  "Kings- 
bury Thrust  Bearings."  The  catalog 
has  been  completely  rewritten  and  in- 
cludes much  new  matter  of  consider- 
able value  to  engineers  in  general  and 
to   users   of   thrust  bearings. 

Crushing  Rolls — C.  G.  Buchanan  Co., 
Inc.,  90  West  St..  New  York  City,  has 
issued  Bulletin  No.  13,  which  contains 
descriptions  of  Type  C  Buchanan 
crushing  rolls.  Several  tables  showing 
the  capacity  in  cubic  feet  per  hour  of 
rolls  of  different  width  of  face  and  at 
various  speeds  are  also  given. 

Material  Handling  Machines — A 
thirty-two-page  catalog,  No.  4.  issued 
by  The  Barber-Greene  Co.,  Aurora, 
111.,  illustrates  and  outlines  the  speci- 
fications of  the  Barber-Greene  material- 
handling  machines,  which  consist  of" 
self-feeding  bucket  loaders,  portable 
belt  conveyors,  and  permanent  belt 
conveyors  for  the  handling  of  all  kind? 
of  bulk  material. 

Power  Transformers — The  AlllS- 
Chalmers  Manufacturing  Co.,  Milwau- 
kee, Wis.,  has  issued  bulletin  No.  1108 
on  "Power  Transformers."  There  has 
been  a  steady  increase  in  the  size  of 
power  transformers,  and  with  the 
growth  of  large  transmission  systems, 
voltages  which  a  few  years  ago  were 
considered  impracticable  are  now  gen- 
erally employed.  The  bulletin,  com- 
prising thirty-two  pages,  details  and 
illustrates  the  various  types  of  appa 
ratus. 
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Number  IK 


Are  the  Non-Metallic  Mineral  Industries 
Unprogressive  ? 

THE  IMPRESSION  PREVAILS  pretty  generally 
that  one  particular  branch  of  the  mining  industry 
is  inclined  to  be  less  progressive  than  the  others; 
that  branch  is  the  one  devoted  to  the  production  and 
preparation  for  the  market  of  those  minerals  that  for 
convenience  may  be  grouped  under  the  classification  of 
non-metallic.  The  tendency,  it  seems,  is  to  perpetuate 
the  methods  and  mechanical  devices  of  fifty  years  ago  and 
to  frown  upon  suggestions  that  more  effective  and  more 
economical  operation  could  be  accomplished  by  the  intro- 
duction of  more  modern  methods  and  equipment.  We 
make  no  blanket  indictment,  but  merely  direct  attention 
to  the  fact  that  experienced  investigators,  working  from 
an  entirely  disinterested  point  of  view,  have  concluded 
in  various  instances  that  whole  industries  are  suffering 
from  the  failure  to  appreciate  the  value  of,  or  at  least 
to  apply,  up-to-date  methods,  machinery,  and  policies. 

We  are  reminded  foixefully  of  this  by  reading  a 
rather  satirical  communication  written  by  the  manager 
of  a  large  firm  engaged  in  the  mining  and  grinding  of 
one  of  the  important  non-metallic  minerals.  Speaking 
in  behalf  of  the  industry  at  large,  he  makes  some  pointed 
rejoinders  to  sundry  criticisms  contained  in  a  report 
made  by  an  engineer  for  the  U.  S.  Bureau  of  Mines  who 
recently  undertook  an  investigation  of  the  industry.  We 
have  no  intention  of  taking  either  side  on  this  particular 
controversy;  but  in  discussing  it  we  find  an  opportunity 
to  make  some  pertinent  suggestions  that  may  be  useful. 


Frank  Criticism  from  the  Bureau  of  Mines 

The  report  in  question  is  indeed  critical — adversely 
critical.  If  the  representative  of  the  Bureau  found  any- 
thing commendable  in  the  conduct  of  the  industry  he 
failed  to  mention  it.  The  only  attempt  to  mitigate  the 
force  of  his  condemnation  was  the  willing  admission 
that  inherent  conditions  make  it  impracticable  to  cor- 
rect some  of  the  faulty  and  inefficient  practices.  With 
respect  to  the  technical  side  of  operations  he  says  that 
"there  is  a  great  need  of  more  adequate  engineering 
and  chemical  control  in  mines  and  mills"  and  that  "out- 
of-date,  inefficient  methods  and  equipment  for  mining 
and  grinding  are  in  common  use."  He  says  that 
"secretiveness"  on  the  part  of  many  companies  tends  to 
the  "preservation  of  obsolete  methods,"  and  he  offers 
some  concrete  detailed  advice  as  to  changes  that  ought 
to  be  made.  Lack  of  co-operation  among  producers  is 
assigned  as  the  cause  for  sundry  inexcusable  practices 
in  the  grading  and  the  marketing  of  the  product;  the 
economic  administration  of  the  industry  is  as  inefficient 
as  the  technical,  in  the  estimation  of  the  critic. 

We  can  appreciate  the  feelings  of  a  manager  who  has 
devoted  thirty  years  to  the  study  of  a  particular  process, 
when  he  reads  a  sweeping  criticism  of  the  entire  opera- 
tion by  a  man  whose  direct  information  on  the  subject 


has  been  acquired  in  thirty  days.  We  give  the  execu- 
tive credit  for  more  than  reasonable  self-restraint  when 
he  protests  that  "whereas  there  may  be  instances  that 

give  color  to  all  of  Mr.  's  assertions,  we  feel  that 

they  do  not  apply  to  our  industry  as  a  whole."  Some  of 
the  sarcasm  that  follows  is  less  mild.  We  surmise  that 
the  condemnation  is  too  sweeping,  and  are  inclined  to 
believe  that  the  facts  do  not  justify  the  hopelessly 
gloomy  picture  painted  by  the  engineer  of  the  Bureau. 


Good  Medicine  Is  Sometimes  Bitter 

Nevertheless,  the  reply  reminds  us  of  the  accused 
colored  gentlemen  who  declared  that,  in  the  first  place, 
he  didn't  borrow  the  frying  pan ;  second,  that  he  returned 
it  in  perfect  condition;  and  third,  that  it  was  already 
cracked  ,when  he  took  it.  The  defender  of  the  industry 
avers  that  his  company  is  not  secretive,  but  adds  that 
it  feels  under  no  obligation  to  throw  open  its  plant  to 
visitors ;  he  disclaims  a  tendency  to  stick  to  obsolete 
machinery  in  the  design  of  new  plants,  but  adds  that  his 
company  is  spending  its  own  money  and  has  an  inalien- 
able right  to  spend  it  as  it  wishes.  To  which  no  one 
will  demur. 

As  a  detached  observer  we  half  suspect  that  careful 
introspection  on  his  part  may  have  revealed  the  fact  to 
this  particular  manager  that  the  harsh  criticisms  were 
not  wholly  inapplicable  to  his  own  company.  However 
that  may  be,  it  seems  reasonable  to  conclude  that  some  of 
those  engaged  in  this  particular  industry  need  stirring 
up.  The  obvious  and  platitudinous  advice  from  the 
Bureau  may  be  irritating,  but  most  of  it  is  sound  and 
deserves  consideration.  If  a  man  needs  medicine  he 
should  not  refuse  it  simply  because  it  is  bitter. 

An  industrial  enterprise  of  any  size  that  depends  for 
success  upon  secret  methods  of  technical  manipulation 
is  unstable  at  best.  Too  many  workmen  are  going  from 
one  plant  to  another  to  permit  such  veils  of  mystery  to 
survive.  The  time  was  when  metallurgists  in  Western 
smelters  guarded  their  operations  jealously,  but  that 
attitude  no  longer  prevails.  A  frank  exchange  of  ex- 
periences and  views,  and  of  the  result  of  research,  has 
been  found  mutually  beneficial.  Rivals  compete  with 
each  other  in  the  open ;  they  strive  for  improved  methods, 
machines,  and  organization,  and  the  result  is  increased 
efficiency  all  around.  Where  the  attempt  is  made  to  pre- 
serve secrecy,  initative  and  efficiency  and  progress  are 
stifled;  the  inevitable  result  is  economic  waste. 

It  is  trite  to  say  that  progress  in  the  development  of 
processes  and  of  machinery  for  the  mining  and  treat- 
ment of  ores  has  been  phenomenal  during  recent  years. 
Those  engaged  in  the  exploitation  of  metallic  mineral 
deposits  have  usually  been  willing  to  try  ne(w  plans,  and 
the  result  has  been  a  remarkable  decrease  in  the  cost  of 
mining  ore  and  preparing  the  metal  for  market.  Have 
the  producers  of  non-metallic  minerals  been  less  pro- 
gressive? And  have  they  suffered  as  a  result?  We  make 
no  charge.    We  ask  a  question.    We  want  the  producers 
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swer  the  question  to  themselves— and  to  answer  it 

My.    Many  oi  their  problems  of  mining  and  of  ore 

—•ntially  the  same  as  those  that  present 

themselves  to  the  producers  of  copper,  lead,  zinc,  silver. 

tungsten.    The  fact  that  their  final  product  is 

.:  does  not  make  them  any  less  a  part  of  the 

mining  industry. 

A  Confession  and  a  Pledge 

And  this  brings  us  to  a  confession  that  we  make  will- 
ingly in  behalf  both  of  the  K.  &  M.  J.  and  of  the  M.  & 
e  neither  paper  has  accorded  to  the  non- 
Dic  mineral  industries  the  attention  that   their  im- 
•.  arrants.        They   were  not   ignored;   neither 
■  they  given  deserved  recognition.    The  policy  of  the 
-  to  be  different.    We  desire  especially  to 
gaged  in  these  branches  of  the  mining  in- 
dustry, and  to  this  end  we  invite  them  to  make  use  of 
our  pages  as  a  medium  for  exchanging  views  regarding 
the  economic  and  technical  phases  of  their  work.     Pos- 
sibly  the    unconscious   and   unintentional    inhospitality 
•  technical  mining  press  has  been  responsible  in 
part   for  the  apparent  reticence  of  producers  of  non- 
metallic  minerals.     If  so.  we  have  been  guilty  of  con- 
tributory   negligence.      We    regret    it.      Moreover,    we 
have  reformed. 


fects  of  disorganization  and  uncompleted  tasks,  and  the 
cost  of  delays,  labor  turnover,  and  idleness. 

Statistics  are  proving  that  the  prevention  of  accidents 
is  good  business.  When  it  is  realized  more  fully  that 
the  safety-first  campaign  benefits  the  employee  as  well 
as  the  employer,  the  mining  community  as  well  as  the 
stockholders,  it  will  cease  to  be  regarded  in  some  quar- 
ters as  a  paternalistic  interference  with  the  so-called 
right  of  the  workman  to  continue  to  act  as  he  was  ac- 
customed to  act  before  the  industrial  world  awoke  to 
the  need  for  the  efficient  utilization  of  labor  and  the 
conservation  of  man-power. 


Preventing  Accidents 

STATISTICS  have  been  accused  of  mendacity,  but 
the  verity  of  some  of  them  is  apparent,  although 
it  is  possible  to  obfuscate  facts  by  the  omission  of 
essential  information.  The  recording  of  accidents,  how- 
ever, offers  little  scope  for  an  evasion  of  the  truth; 
hence  it  is  encouraging  to  be  able  to  record,  with  little 
fear  of  contradiction,  the  satisfactory  progress  made 
during  comparatively  recent  years  in  this  important 
feature  of  industrial  operations. 

Our  larger  corporations  are  setting  an  excellent  ex- 
ample in  this  respect.  The  annual  report  of  the  Ameri- 
can Smelting  &  Refining  Co.  is  accompanied  by  several 
brochures  for  the  information  of  stockholders,  but  the 
data  given  are  worthy  of  a  wider  publicity.  Informa- 
tive statistics  on  the  progress  of  accident  prevention  in 
the  company's  smelting  and  refining  plants  in  the  United 
States  are  given  in  one  of  these,  from  which  it  is  to  be 
noted  that  a  steady  decrease  in  the  number  of  disabling 
accidents  has  taken  place  since  the  initiation  of  the 
safety-first  campaign.  The  accident  rate  per  300,000 
man-shifts — an  arbitrary  figure  taken  to  represent  the 
employment  of  1,000  men  for  one  year — has  been  re- 
duced from  264  in  1913  to  63  in  1921.  The  actual 
number  of  disabling  accidents  occurring  during  the 
same  period  has  fallen  from  2,746  to  318,  a  decrease  of 
76  per  cent. 

The  proportionate  increment  to  the  payroll,  as  meas- 
ured by  the  expenditures  in  connection  with  the  safety- 
first  campaign,  depends,  cf  course,  on  the  extent  of 
operations;  the  total  for  1921  amounts  to  $66,000, 
which  is  abnormal.  However,  it  is  reasonable  to  assume 
from  the  data  supplied  that  in  the  absence  of  the  safety- 
first  campaign  the  number  of  such  accidents  during 
1921  would  have  totaled  about  1,345.  Thus  it  is  seen 
that  about  1,000  accidents  have  been  prevented  at  a 
cost  of  $66,000,  or  about  $7  per  accident.  This  is  a 
small  sum  in  comparison  with  the  actual  harm  arising 
from  such  occurrences,  such  damage  including  the  ef- 


Melons  and  Metallurgic  Efficiency 

THE  FIRST  STEP  toward  the  payment  of  a  divi- 
dend is  to  secure  the  maximum  amount  of  valuable 
material  from  the  ore  before  it  is  discarded  as 
waste.  In  this  connection  it  is  interesting  to  note  that 
"melons"  are  seldom  absent  from  the  financial  state- 
ments of  companies  in  which  the  results  of  the  metal- 
lurgic practice  in  vogue  are  worthy  of  especially  favor- 
able comment. 

The  wisdom  shown  in  the  selection  of  methods  of 
operation  in  isolated  localities  is  often  undiscernible, 
but  there  are  exceptions.  The  Mysore  Gold  Mining  Co., 
of  India,  has  realized  gold  to  the  value  of  over  £20,- 
000,000  from  about  6,000,000  tons  of  ore  since  the 
beginning  of  operations  in  1884.  Until  the  end  of  1921 
the  dividends  paid  by  the  corporation  aggregated  over 
£9,000,000.  The  management  is  in  capable  hands;  the 
technical  control  of  operations  has  been  commendably 
conservative  in  refusing  to  disregard  the  advantages  of 
following  proved  practice.  Stamp  mills  are  used,  and  65 
per  cent  of  the  gold  is  obtained  by  amalgamation. 

Thanks  to  efficient  impoverishment,  the  tailing  going 
to  the  cyanide  plant  is  low  grade,  and  an  average  residue 
of  4.25  grains  (about  18c.)  is  obtained  at  small  expense. 
The  cost  of  milling  and  amalgamation  is  about  6s.  per 
ton ;  the  cost  of  cyanidation,  including  the  re-treatment 
of  tailing,  is  under  2s.  per  ton. 

Neither  the  high  recovery  of  gold  nor  the  low  cost 
of  treatment  would  have  been  possible  had  a  more 
complicated  scheme  of  treatment  been  selected.  The 
finding  of  a  gold  mine  is  often  due  to  good  luck;  the 
payment  of  so  high  a  proportion  of  the  gross  income 
in  the  form  of  dividends  is  an  evidence,  inter  alia,  of 
good  management. 


Physical  Condition  and  Individual  Efficiency 

EFFICIENCY  AMONG  INDUSTRIAL  WORKERS 
depends  on  personal  desire  and  personal  ability. 
The  urge  to  do  well  is  a  subject  that  will  not  be  con- 
sidered now;  it  has  been  discussed  elsewhere.  The 
ability  to  achieve,  however,  depends  to  a  large  extent 
on  the  physical  condition  of  the  worker.  He  must 
neither  be  dyspeptic  or  choleric;  he  must  have  good 
hearing,  sound  teeth,  and,  most  important  of  all,  he  must 
have  good  eyesight.  The  most  hardworked  and  most 
neglected  organ  of  the  human  mechanism  is  the  eye. 
Nature  has  provided  us  with  two  eyes,  which  is  an 
insurance  against  complete  disaster;  but  the  evolution 
of  man  has  led  to  an  abnormal  increase  in  the  amount 
of  work  the  eyes  are  called  upon  to  perform— an  increase 
that  has  not  been  equaled  by  any  other  part  of  his 
anatomy. 
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The  treatment  accorded  t<>  one's  eyes  i  seldom  fair 
or  logical.  The  diversity  (if  tasks  involving  what  is 
called  close  work  has  proceeded  at  a  rate  ahead  of  the 
evolution  of  a  fool-proof  optic,  and  much  distress  has 
occurred  in  consequence.  We  are  unusually  dependent  on 
our  eyes.  None  hut  those  who  have  suddenly  hecome 
temporarily  or  permanently  blind  can  gage  the  reali- 
zation of  dependence  on  sight  and  the  immensity  of 
the  catastrophe  that  for  a  time  at  least  appears  over- 
whelming. Luckily  such  happenings  are  rare,  but  never- 
theless it  does  not  absolve  us  from  paying  particular 
attention  to  our  own  eyesight  as  well  as  to  the  eye- 
sight of  those  in  our  employ. 

There  is  little  occasion  for  undue  strain  in  mining 
and  metallurgical  work,  for  the  average  duties  of  an 
engineer  involve  a  broad  vision  in  all  the  accepted  defini- 
tions of  the  phrase.  Nevertheless,  tasks  involving  study 
and  reading,  mapping  and  drawing,  are  as  essentially  a 
part  of  the  duties  of  the  mining  engineer,  as  they  are 
of  other  technical  workers.  Specialists  in  sundry 
branches  of  the  industry  are  obliged  to  use  the  micro- 
scope, to  manipulate  a  balance  of  unusual  sensitiveness, 
or  to  observe  with  great  care  the  reactions  that  depend 
on  infinitesimal  changes  in  the  color  of  solutions  during 
chemical  analysis  and  control.  These  operations  require 
good  sight.  Consulting  engineers,  and  others  who  would 
leave  their  mark  behind  them,  are  obliged  to  write  exten- 
sively, for  professional  purposes  or  because  they  realize 
and  appreciate  their  obligations  and  duties  to  the  in- 
dustry at  large.  It  is  becoming  more  generally  recog- 
nized that  ability  to  write  is  the  one  essential  feature 
that  distinguishes  man  from  the  lower  animals.  He 
should  take  full  advantage  of  that  superiority,  and  to 
do  so  effectively  he  should  conserve  his  eyesight. 

Sooner  or  later  a  general  or  local  physical  defect 
usually  leaves  a  heritage  of  trouble  that  will  lead  to 
the  development  of  weakness  in  the  eyes,  with  a  reflex 
action  on  the  general  health.  The  change  may  come  so 
suddenly  that  it  is  difficult  to  believe  that  any  extraneous 
assistance  to  sight  is  needed;  but  generally  it  is.  In 
considering  the  question  one  must  admit  that  there  are 
two  extremes  of  opinion :  the  one  emanates  from  the 
man  who  believes  that  as  long  as  he  can  see  at  all 
he  need  take  no  steps  to  correct  failing  vision ;  the  other 
comes  from  the  dealer  in  glasses  who  seldon  lets  anyone 
leave  his  store  without  having  been  fitted  with  artificial 
aid  to  vision.  The  subject  should  not  be  sidetracked 
because  both  extremes  are  abnormal.  It  is  evident  that 
there  is  much  neglect,  and  that  those  interested  in  the 
sale  of  glasses  are  sometimes  too  hasty  in  prescribing 
corrective  measures  without  paying  due  attention  to 
the  antecedent  physical  condition,  which  may  have 
been  the  cause  of  the  trouble.  Much  distress  has  re- 
sulted from  the  attempts  of  so-called  oculists  to  correct 
defective  vision  by  means  of  glasses  that  are  designed 
suddenly  to  jerk  the  eyesight  back  to  normal. 

Industry  as  a  whole  needs  more  light  on  the  subject. 
It  needs  facts,  based  on  a  scientific  interpretation  of 
conditions  and  results.  Employers  must  go  behind  the 
scenes  and  educate  their  men  on  important  matters  such 
as  the  conservation  of  general  health  and  the  preserva- 
tion of  eyesight.  The  primary  essential  is  that  lighting 
conditions  should  be  adequate  and  satisfactory,  and  that 
everything  should  be  done  before  recourse  to  an  arti- 
ficial aid  to  sight  is  accepted  as  inevitable. 

The  use  of  exceptionally  small  type  is  seldom  neces- 
sary; it  is  the  cause  of  much  premature  blindness. 
Religious  manuals,  to  be  read  in  badly  lighted  interiors, 


should  be  printed  in  type  of  reasonable  size.  To  ruin 
deliberately  so  wonderful  a  mechanism  as  the  eye  is  an 
act  from  which  every  engineer  should  recoil.  Indi- 
viduals who  spend  their  time  at  a  task  such  as  the 
engraving  of  the  Lord's  Prayer  on  the  head  of  a  pin 
should  be  placed  under  observation. 

Industry's  most  urgent  need  is  the  avoidance  of  w . 
not  the  elimination  of  it,  for  that  infers  that  it  is 
i  nig.  The  report  on  this  subject  issued  recently  by 
the  Federated  American  Engineering  Societies  deals, 
inti  i  alia,  with  the  care  of  the  eyes.  Some  industrial 
organizations  are  taking  remedial  measures.  One  com- 
pany employs  a  specialist.  Another  arranges  for  exami- 
nations at  a  reduced  rate  to  the  employee.  The  results 
are  often  of  significant  value  to  the  industry  and  to 
the  country  as  a  whole.  In  one  instance  it  was  found 
that  out  of  each  100  employees,  8.4  per  cent  needed  no 
glasses,  8.3  per  cent  already  had  glasses  that  were  satis- 
factory, and  83.8  per  cent  needed  the  services  of  an 
optometrist.  A  comparison  of  output  from  the  factory 
before  and  after  the  defective  eyesight  of  employees 
had  been  corrected  showed  that  the  improved  efficiency 
amounted  to  28  per  cent. 

A  little  more  publicity  on  this  subject  will  prove  of 
great  and  lasting  benefit,  for  it  is  obvious  that  much 
remains  to  be  done.  All  employers  of  labor  are  respon- 
sible; and  all  employees  should  be  interested,  at  least, 
in  a  matter  that  affects  personal  efficiency  and  comfort, 
as  well  as  national  success. 

Use  of  Automatic  Electrical  Apparatus 

A  UTOMATIC  water  hoisting  by  electrical  equipment. 
Z\  and  subsequently  automatic  ore  hoisting  at  In- 
J.  A.  spiration  and  in  the  mill  of  the  now  defunct 
Alaska  Gastineau  are  well-known  examples  of  the  flexi- 
bility of  electrical  apparatus  and  the  high  state  of  de- 
velopment in  electrical  engineering. 

During  the  last  year  or  more  there  has  been  a  notice- 
able increase  in  the  number  of  automatic  installations. 
An  electrical  engineer  informs  us  that  more  than  100 
automatic  substations  have  been  installed  in  coal  and 
metal  mines  during  the  last  year,  especially  in  the  last 
few  months.  This  is  significant  of  the  trend  of  mining 
companies  toward  greater  economy. 

Automatic  substation  equipment  is  applicable,  apart 
from  the  unusual  hoisting  installations,  to  pump,  com- 
pressor, and  transportation  operation.  Pumps  and  com- 
pressors are  automatically  started  and  stopped  when 
required.  Direct  current  is  supplied  when  needed  by 
the  trolley  system,  and  at  other  times  the  unit  is  shut 
down.  Automatic  substation  operation  has  the  ad- 
vantage of  absence  of  stand-by  losses,  and  thus  economy 
in  power,  a  direct  saving  in  labor,  and  the  avoidance  of 
damage  to  electrical  apparatus  caused  by  abuse  due  to 
ignorance. 

♦ 

Molybdenum  Steel  a  Success 

MOLYBDENUM  is  quietly  acquiring  a  position  of 
some  importance  as  an  alloying  material  for 
steel.  It  is  used  to  a  constantly  increasing  extent 
to  take  the  place  of  vanadium  and  other  alloying  elements, 
although  best  results  are  secured  by  the  use  of  certain 
of  these  elements  in  addition  to  the  molybdenum.  Some 
of  the  most  successful  molybdenum  steels,  for  example, 
contain  chromium  also;  or  nickel,  or  vanadium,  may  be 
used.     Only  a  small  proportion  of  molybdenum  is  re- 
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quired,  usually  from  0.2  to  0.4  per  cent,  which  is   l  to 
8  lb.  per  ton.  so  that  no  large  demand  for  molybdenite 
.  and  the  Colorado  deposits  at  Climax, 
norti  eadville,  will  be  sufficient   to  supply  the 

r   some   time.      Nevertheless,   prospectors    and 
gists    must    no   longer    ignore   possible 
lenite  deposits  as  being  of  little  or  no  value. 
The  principal  virtues  of  molybdenum  as  an  alloy  for 
steel  are  embraced  in  its  ability  to  increase  the  elastic 
limit  and  resistance  to  fatigue,  and  to  decrease  brittle- 
Metallurgical  problems,  such  as  that  of  keeping 
the  molybdenum  in  the  steel  and  making  a  homogeneous 
alloy,  have  been  solved. 

One  of  the  chief  uses  promises  to  be  in  automobiles. 
time  the  Wills  Sainte  Claire  has  been  adver- 
tbe  mo-lyb-den-um  car."  and  it  is  understood 
that  the  Nash,  Chevrolet,  and  Studebaker  have  adopted 
the  new  alloy,  or  will  do  so  shortly.  The  Studebaker 
will  soon  be  made  entirely  of  molybdenum  steel  with 
the  exception  of  springs. 
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In    April.    1920,    Mr.   Wormser   joined    the    staff   of 
Engineering  and  Mining  Journal,  specializing  in  the 

work  of  the  paper  having  to  do  with  metal  quotations, 
the  markets,  and  in  the  non-metallic  minerals,  and  con- 
ducting, also,  the  departments  devoted  to  consultation 
and  company  reports.  Readers  of  Engineering  and 
Mining  Journal  and  of  the  Journal-Press  are  familiar 
with  his  Market  Studies,  which  have  attained  general 
recognition  as  authentic  and  trustworthy  analyses  of 
metal  and  mineral  production  and  marketing  conditions. 
A  paper  on  this  subject,  "The  importance  of  Foreign 
Trade  in  Copper  and  Other  .Metals,"  was  published 
under  his  signature  in   the   March,    1921,   issue  of  the 


FELIX    EDGAR    WORMSER 

THE  GREAT  WAR  marked  the  beginning  of  the 
recognition  of  the  engineer  as  a  factor  in  govern- 
mental affairs,   as   it   brought  to  the  front  all  of 
the  latent  talent  in  every  department  of  industry  and 
science  that   the  most   intensive  effort  on   the  part   of 
the   Government   could   effect.     After   peace   came,   the 
■  and  Mining  Journal  found  an  opportunity 
to  call  into  its  editorial  staff  Felix  Edgar  Wormser,  who 
had  distinguished  himself  through  his  work  with  the 
•nal'a  Editor-in-Chief,   in  the  Bureau  of  Mines,  as 
a  mining  engineer  engaged   in   its  minerals  investiga- 
and  in  the  settlement  of  the  war  minerals  claims 
ing    from    the    Government's    stimulation    of    the 
produ<  •  ential  materials. 

Mr.  Wormser  was  born  on  Oct.  3,  1894,  at  Santa 
Barbara.  Cal.  In  1901,  he  came  to  New  York  City 
with  his  parents,  and  from  1908  to  1912  was  a  student 
in  Stuyvesant  High  School.  He  entered  Columbia 
University  in  1912,  taking  a  mining  course  and  winning 
a  Morgan  scholarship  in  1915.  Mr.  Wormser  was  stroke 
oar  on  the  'Varsity  crew  in  1915,  and  during  his  course 
became  a  member  of  Delta  Upsilon  and  Theta  Tau 
fraternities.  He  was  graduated  in  June,  1916,  with  the 
degree  of  Engineer  of  Mines,  and  immediately  there- 
after went  to  Oregon  as  a  mining  engineer  for  the 
Snake  River  Mines  Co.,  at  Huntington,  Ore.,  and  the 
Baker  Mines  Co.,  at  Cornucopia,  Ore.,  doing  some  work 
of  a  geological  nature  also  for  the  Cornucopia  Mines 
:  the  same  camp,  and  aiding  the  manager  in  his 
activities.  While  employed  at  the  Baker  mines,  Mr. 
Wormser  took  an  examination  as  a  United  States  Min- 
eral Surveyor  and  received  an  appointment,  becoming 
the  youngest  mineral  surveyor  in  the  state.  At  the 
outbreak  of  the  War,  he  enlisted  as  a  private  in  an 
engineering  unit  situated  in  Washington,  becoming  a 
second  lieutenant  after  being  ordered  to,  and  completing 
his  training  in,  the  Engineer  Officers'  Training  School 
at  Camp  Humphreys.  Va.  In  March,  1918,  he  received 
an  appointment  to  the  U.  S.  Bureau  of  Mines,  under 
•J.  E.  Spurr,  on  minerals  investigation  and  war  minerals 
relief  work,  being  responsible  for  several  papers  issued 
on  the  metal  situation. 


Annals  of  the  American  Academy  of  Political  and  Social 
Science,  which  was  devoted  to  the  foreign  trade  prob- 
lems of  the  United  States. 

Mr.  Wormser  was  married  to  Elsie  Wolff  at  St.  Paul's 
Chapel,  Columbia  University,  on  March  18,  1920,  and 
makes  his  home  in  New  York  City.  He  is  a  member  of 
the  A.  I.  M.  E.  and  of  the   Columbia   University   Club. 

More  than  six  feet  two  inches  tall,  and  possessing 
a  long  "reach,"  Mr.  Wormser  is  admirably  fitted  for 
boxing,  which  is  his  favorite  indoor  sport,  although  he 
owns,  also,  to  some  experience  on  the  tennis  court. 

The  junior  member  of  the  staff,  Mr.  Wormser  has 
evinced  marked  adaptability  to  the  requirements  of 
technical  journalism,  and  his  office  associates  believe 
that  he  will  attain  the  same  warm  popularity  and  esteem 
with  Journal-Press  readers  that  he  enjoys  among  the 
members  of  the  Journal- Press  force. 

In  accordance  with  the  policy  recently  adopted  by 
Engineering  and  Mining  Journal-Press,  of  establishing 
a  closer  contact  between  the  field  and  the  editorial  office, 
Mr.  Wormser  will,  during  May  and  June,  make  a  trip 
through  the  Black  Hills  gold-mining  region  of  South 
Dakota  and  the  Montana  mining  districts,  where  he 
will  devote  especial  attention  to  those  activities  center- 
ing in  Butte,  visiting,  also,  the  Cceur  d'Alene.  Idaho, 
mining  region. 
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The  Strike  on  the  Rand 


l;v   T.   A.  RJCKARD 


THE  recent  labor  troubles  on  the  Kami  are  inter- 
esting not  only  because  they  led  to  a  complete 
cessation  of  operations  in  the  mining  district 
from  which  the  world  derives  45  per  cent  of  its  annual 
supply  oif  new  gold  but  because  they  involved  other  fea- 
tures of  more  than  local  interest.  I  venture  to  review 
the  course  of  events  because  the  American  mining 
public  may  wish  to  know  something  about  the  issues 
that   were  at  stake. 

The  strike  arose  in  the  first  instance  from  an  effort 
to  reduce  the  wages  of  the  white  employees  in  accord- 
ance with  the  higher  cost  of  winning  the  gold  and  the 
declining  cost  of  living.  Besides  the  economic  factors 
there  was  a  political  component  as  represented  by  an 
insurrectionary  movement  on  the  part  of  a  communist 
group  in  the  Labor  party.  This  is  an  old  story.  In 
1907  a  strike  was  instigated  by  the  same  element,  and 
also  in  1914,  just  before  the  War.  In  South  Africa 
the  anarchist  unfortunately  is  only  too  likely  to  win  sup- 
port from  the  small  minority  of  recalcitrant  Boers,  not 
yet  reconciled  to  British  rule  and  unwilling  to  fallow 
the  enlightened  leadership  of  such  a  man  as  General 
Smuts.  The  'wild  men'  and  the  Afrikanders  joined 
hands  in  the  recent  affray  at  Johannesburg,  the  pi'otest 
of  the  unions  against  any  lowering  of  wages  being 
supported  by  those  who  were  looking  for  an  excuse  to 
flout  established  authority. 

During  the  War  the  British  government  laid  an 
embargo  on  the  movement  of  gold  within  the  British 
dominions;  there  was  no  free  market  for  gold,  so  that 
the  South  African  producers  had  to  sell  their  output 
at  the  arbitrary  price  of  84s.  lid.  per  fine  ounce,  and 
therefore  lost  the  currency  premium  consequent  upon  the 
depreciation  of  the  paper  pound — not  the  gold  sovereign 
— as  measured  in  gold  or  dollars,  which  remained  at 
a  parity.  Since  July  24,  1919,  the  South  African  min- 
ing companies  have  been  selling  their  gold  on  the 
London  open  market  under  a  special  contract  between 
the  Johannesburg  Chamber  of  Mines,  the  South 
African  Government,  and  the  Bank  of  England.  For  a 
time  the  currency  premium  proved  a  great  help  to  the 
mining  companies  on  the  Rand;  in  February  1920, 
when  the  pound  sterling  was  worth  only  $3.26,  the 
currency  premium  on  gold  reached  50  per  cent  and  the 
South  African  companies  sold  their  precious  metal  for 
128  shillings  per  ounce.  Since  then  the  return  toward 
normal  rates  of  pound-dollar  exchange  has  been  rapid, 
and  the  price  of  gold  in  London  has  fallen  to  94 
shillings  per  ounce.  If  gold  were  to  sell  at  par,  that 
is,  84s.  lid.  per  ounce,  only  8  out  of  the  39  mines 
that  were  active  in  December  could  be  operated  at  a 
profit.  In  a  statement  prepared  by  the  Chamber  of 
Mines  for  the  information  of  the  Union  Parliament  it 
is  asserted  that  seven  mines  employing  3666  Eu- 
ropeans, and  expending  £5,316,932  per  annum  in  wages 
and  stores,  are  already  producing  their  gold  at  a  loss; 
and  when  gold  drops  to  the  normal  price,  another  22 
mines,  employing  10,412  Europeans  and  expending 
£14,395,272  per  annum,  will  be  in  the  same  predicament. 
Only  17  mines,  employing  10,029  Europeans  and  ex- 
pending £14,861,839  in  wages  and  stores,  would  survive ; 
and  even  in  these  mines  many  millions  of  tons  of  low- 
grade    ore   would   become    unprofitable,    thus    reducing 


their  lives  enormously.  It  is  obvious  that  the  assistance 
given  to  the  gold-mining  industry  of  the  Rand  by  the 
currency  premium  is  a  temporary  crutch  to  a  badly 
crippled  industry.  The  following  facts  are  pertinent: 
the  wages  of  the  white  workers  increased  57  per  cent 
between  1913  and  1920;  since  1913  the  cost  per  ton  of 
ore  has  increased  29  per  cent;  since  the  War  the  cost 
of  winning  the  gold  has  increased  $2  per  ounce.  One 
is  not  surprised  therefore  to  learn  that  the  mining  com- 
panies are  making  a  resolute  effort  to  set  their  house  in 
order.  So  long  as  the  depreciation  of  the  paper  pound 
compensated  for  the  increased  cost  of  operations  they 
took  no  steps  to  reduce  wages;  a  reduction  of  Is.  6d. 
per  shift  was  made  last  May,  to  remain  in  effect  until 
October,  when  a  further  cut  was  to  be  made  if  the  cur- 
rency premium  continued  to  decline.  It  did.  In  Janu- 
ary of  this  year  therefore  the  Chamber  of  Mines 
brought  forward  further  proposals,  including  a  reduc- 
tion in  the  number  of  white  employees.  The  strike 
followed. 

One  cause  of  trouble  was  the  proposal  to  make  more 
use  of  black  labor.  At  the  end  of  1921  the  total  number 
of  native  workers  was  178,000,  as  against  22,000  white 
employees.  Heretofore  the  whites  have  acted  chiefly 
as  supervisors  over  the  Kaffirs,  in  the  ratio  of  1:8; 
the  Chamber  of  Mines  proposed  to  diminish  the  ratio 
to  1:104.  The  mine  managers  had  come  to  the  conclu- 
sion that  it  was  necessary  to  lower  the  color  bar  and 
allow  the  natives  to  do  some  of  the  work  now  done  only 
by  the  whites,  because  the  Kaffir  has  learned  to  per- 
form many  tasks  underground  nearly  as  well  as  the 
European,  and,  of  course,  he  represents  a  cheaper  form 
of  labor.  The  Kaffir's  pay  averages  only  two  shillings 
per  shift,  plus  his  keep;  whereas  the  white  laborer 
receives  25  shillings  per  shift.  The  Kaffir  works  for 
five  hours;  the  white,  for  eight.  The  proposal  to 
lengthen  the  native's  shift  to  the  standard  eight  hours 
and  to  extend  the  range  of  his  employment  provoked 
racial  prejudice.  The  early  days  of  the  strike  were 
signalized  by  brutal  attacks  on  the  colored  folk. 

The  strike  started  on  January  10.  On  January  21 
the  Johannesburg  trams  stopped  running.  On  February 
5  the  strikers  assembled  in  public  meeting  and  passed 
a  resolution  calling  for  the  declaration  of  a  republic. 
It  was  evident  that  sinister  influences  were  at  work 
to  create  a  social  disaster.  Various  outrages  were 
committed.  The  repatriation  of  the  natives  was  com- 
menced in  earnest.  Many  of  them  had  to  travel  1200 
miles  or  more  to  reach  their  homes.  On  February  6  the 
Premier  (General  Smuts)  and  the  Minister  of  Mines 
(Mr.  F.  S.  Malan)  received  delegates  from  the  Indus- 
trial Federation,  representing  the  labor-unions,  but  the 
conference  proved  abortive.  On  Febi-uary  11  General 
Smuts  issued  an  appeal  to  the  strikers  and  told  them 
that  their  loss  from  eventual  unemployment  would  be 
much  greater  if  the  strike  continued  than  if  they  had 
accepted  the  original  proposals  for  saving  the  low-grade 
mines.  He  said  that  it  was  useless  to  waste  time  in 
striving  to  arrange  satisfactory  terms  of  settlement, 
because  the  final  arrangement  of  differences  would  have 
to  be  left  to  Parliament,  after  an  impartial  enquiry. 
The  Industrial  Federation  contended  that  the  profits  of 
the  rich  mines  should  be  used  for  the  relief  of  redundant 
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white  workers  and  for  the  benefit  of  the  poor  mines. 

meeting  Of  4.000  strikers  B  resolution  was  passed 

%  their  intention  to  stand  firm  until  they  won 

the  fight.     On  February   18  the  white  miners  began  to 

return  to  work  in  small  numbers  and  operations  were 

ded  at  one  or  two  mines.     The  price  of  gold  con- 
tinned  to   fall.     About    4500  white   men.   including  the 
were   at    work.      The   prospect   of  a   settlement 

i   illusive.     An  outbreak  of  violence  ensued.     The 

Dutch  became  prominent    in   attacks  on   the  returning 

workers.    The  use  of  the  work  •commando'  in  describing 

<:ed  groups  of  strikers  is  significant.    Affrays  be- 

!  the  mounted  police  and  these  cammandos  became 
frequent.  On  February  27  a  strike  at  the  power  sta- 
tion left  Johannesburg  in  darkness.  The  Government 
intervened  and  manned  the  station.  Dynamite  ex- 
plosions became  numerous,  and  many  Kaffirs  were 
murdered.  The  natives  showed  a  tendency  to  retaliate. 
'larch  6  a  general  strike  was  called;  to  which  the 

rnment  responded  by  proclaiming  martial  law  on 
March  9.  The  Chamber  of  Mines  made  sundry  proposals 
to  the  Industrial  Federation,  but  the  tone  of  these 
proposals  was  considered  needlessly  provocative.  On 
March  11  a  mimic  war  was  blazing  all  over  the  gold- 
field,  which  extends  for  40  miles  along  the  Main  Reef 

-  of  banket,  or  gold-bearing  conglomerate.  The 
strikers  dominated  the  suburbs  of  Johannesburg,  and 
fierce  fighting  indicated  that  a  great  crisis  threatened 
the  Union  of  South  Africa.  The  Premier,  General 
Smuts,  responded  to  the  call  and  himself  proceeded  to 
the  mines  with  Government  troops.  On  March  12  over 
2000  rebels  were  captured.  General  Smuts  issued  a 
statement  asserting  that  the  revolutionary  movement 
•he  work  of  extremists,  who  were  using  the  strike 
at  the  mines  to  disseminate  their  syndicalist  views. 
N'nxt  day  the  Government  forces,  with  artillery,  began 
to  surround  the  insurgent  centers,  the  chief  strong- 
hold being  Fordsburg,  which  was  bombarded  by  aid 
of  aeroplanes  and  tanks.  Two  of  the  rebel  leaders 
were  killed;  3500  insurgents  were  captured.  On  March 
15  the  strike  came  to  a  sudden  end,  by  order  of  the 
unions.  The  Mine  Workers  Union,  representing  21,000 
men,  passed  a  resolution  dissociating  itself  completely 
from  the  "revolutionary  movement".  General  Smuts 
asked  the  managers  to  show  generosity  in  re-engaging 
the  men.  An  official  summary  of  the  outbreak  acknowl- 
edges the  assistance  given  by  the  loyal  citizens  and  the 
help  offered  to  the  authorities  from  every  quarter  of  the 
Union  in  suppressing  "what  undoubtedly  was  to  have 
been   a   social   revolution    by    Bolsheviki,    international 

lists,  and  Communists".  No  account  of  this  revolt 
would  be  complete  that  did  not  record  how  admirably 
the  police  acted  throughout  these  disturbances. 

To  those  familiar  with  mining  in  other  countries 
where  colored  labor  is  employed  it  seems  wise  on  the 
part  of  the  Rand  companies  to  make  an  increasing  use 
of  the  Kaffirs  by  training  them  for  more  effective  work 
and  thereby  reducing  the  number  of  whites,  many  of 
whom  are  not  only  inefficient  but  have  now  proved 
themselves  bad  citizens.  Experience  in  other  mining 
regions,  such  as  Korea  and  Mexico,  suggests  the  wis- 
dom of  utilizing  native  labor  and  of  dispensing  as  much 
as  possible  with  imported  labor,  or  even  indigenous 
white  labor.     Moreover  it  is  advisable  to  use  only  the 

of  the  whites — the  intelligent  and  humane — as 
bosses  over  the  colored  workers.  The  Kaffirs  on  the 
Rand   are   engaged   under   indenture   and   during  their 


stay  at  the  mines  they  are  confined  within  compounds, 
where  they  are  fed  and  housed  by  the  companies.  The 
duty  of  the  managers  is  to  treat  them  fairly  and  stimu- 
late their  interest  in  their  daily  task. 

The  interference  of  European  anarchists,  chiefly  from 
Russia,  was  a  sinister  feature  of  this  economic  strug- 
gle; another  was  the  active  participation  of  an  unruly 
element  in  the  Dutch  population.  In  1913  the  white 
force  consisted  chiefly  of  British  and  Americans;  since 
then  the  young  farmers  of  the  Transvaal  have  taken  to 
the  mines,  so  that  now  80  per  cent  of  the  white  labor  is 
said  to  be  of  Dutch  origin.  This  accounts  for  the  mili- 
tary organization  of  the  insurgents  and  the  general 
use  of  rifles.  On  the  other  hand,  the  better  class  of 
Dutch  burghers  proved  themselves  as  loyal  as  in  1914 
and  did  not  hesitate  to  assist  in  suppressing  syndical- 
ism, even  when  represented  by  men  of  their  own  race. 
They  responded  promptly  to  the  call  of  General  Smuts 
and  supported  him  vigorously.  A  recent  marked  in- 
crease in  the  number  of  Russian  immigrants  to  South 
Africa  had  been  noted,  and  there  is  good  reason  to 
believe  that  they  embittered  the  struggle.  The  appear- 
ance of  Russians  and  Russian  funds  wherever  a  revolt 
is  started  nowadays  against  constituted  authority  is 
one  of  the  worst  consequences  of  the  soviet  revolution. 
It  has  been  a  feature  of  the  civil  war  in  Ireland. 

The  outrages  committed  by  the  insurgent  strikers 
on  the  Rand  alienated  public  sentiment  in  the  surround- 
ing country  and  provoked  an  immediate  rally  to  the 
side  of  constituted  authority.  If  a  man  less  capable 
or  less  respected  than  General  Smuts  had  been  at  the 
head  of  the  South  African  government,  the  result  might 
have  been  much  less  fortunate.  He  has  been  criticized 
for  his  belated  use  of  the  military  power,  but  it  seems 
probable  that  he  acted  wisely  in  being  slow  to  proclaim 
martial  law,  for  this  is  a  step  that  is  repugnant  to 
democratic  principle  and  should  be  taken  grudgingly. 
It  remains  to  emphasize  the  peculiar  danger  of  such 
outbreaks  in  a  region  where  the  whites  are  so  largely 
outnumbered  by  the  native  black  population.  To  start" 
friction  between  the  two  races  in  the  Transvaal  is  like 
lighting  a  bonfire  in  a  lumber-yard  or  smoking  a  pipe 
in  a  powder  magazine.  Out  of  a  total  population  of 
7,150,000  in  the  Union  of  South  Africa,  only  one-fifth 
is  white.  According  to  the  1921  census,  the  population  of 
Johannesburg  is  284,191,  of  whom  134,513  are  colored. 
Another  lesson  of  this  outbreak  of  anarchy  in  South 
Africa  is  that  governments  are  strong  if  supported  by 
the  consent  of  the  governed  and  that  it  makes  an  enor- 
mous difference  whether  the  head  of  the  government  be 
a  man  of  high  character  or  a  mere  politician ;  the  revolt 
at  Johannesburg  was  quelled  easily  and  summarily  be- 
cause the  side  of  law  and  order  was  represented  by  a 
sagacious  and  humane  leader  of  men,  one  of  the  great 
men  of  this  generation,  Jan  Christian  Smuts. 


Marketing  Pyrites 

In  the  article,  "The  Marketing'  of  Pyrites,"  which 
appeared  in  our  issue  of  April  8,  1922,  Baltimore  was 
inadvertently  omitted  as  a  center  of  pyrites  consump- 
tion. Probably  200,000  tons  of  pyrites  are  consumed 
at  this  point  in  the  chemical  industries  under  normal 
conditions,  according  to  available  information. 

The  price  mentioned  for  sintered  cinder,  12c.  per  unit 
of  contained  iron,  was  the  peak  price  at  the  termination 
of  the  war.  It  is  now  less,  but  as  the  price  is  governed 
by  circumstances,  it  cannot  be  given  precisely. 
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Kind  Thoughts  About  the  Engineer 

Pithy  Comment  Challenging  a  Correspondent's 

Opinion  as  to   the   Country's   Need  of 

Six-Cylinder  Super-Technicians 

The  Editor: 

Sir — Mr.  Parker,  in  your  issue  of  March  11,  observes 
that  my  "Thoughts  on  Mining  Education"  seem  almost 
unkind.  They  were  not  so  intended,  and  I  have  been 
interested  to  note  that  President  Judson  of  the  Uni- 
versity of  Chicago,  in  a  recent  article,  has  expressed 
views  on  college  courses,  similar  to  mine  on  engineering 
education,  and,  curiously  enough,  in  almost  the  same 
language.    He  says: 

"The  American  college  curriculum  is  the  outgrowth  of 
accident.  Its  origin  antedated  any  American  university. 
It  was  at  the  outset  supposed  to  have  English  sources — ■ 
whether  public  school  or  Cambridge,  or  both.  In  fact,  it 
grew  as  a  hybrid — Rugby  and  Oxford,  perhaps — something 
of  both  and  not  much  of  either,  with  gradual  accretions 
from  what  American  life  seemed  to  demand.  It  never  was 
definitely  planned  as  a  coherent  part  of  an  educational  sys- 
tem, but  took  shape  gradually,  more  or  less  fortuitously 
and  with  a  very  specific  aim. 

"A  very  whimsical  situation  is  that  in  educational  organ- 
izations. Few  things,  if  any,  are  more  complicated,  more 
entangled  one  with  another,  more  difficult  to  reconstruct  in 
any  new  and  simple  way.  A  curious  body  is  a  group  of 
educators  seeking  a  solution  of  one  of  the  many  Chinese 
puzzles  in  their  calling.  There  will  be  reams  of  paper 
showing  how  things  are,  how  they  came  to  be  as  they  are, 
what  are  their  many  and  obvious  infelicities;  then  what  a 
multitude  of  difficulties  bristle  in  the  way  of  every  approach 
toward  any  new  and  desirable  adjustment.  Yes,  there 
certainly  should  be  radical  changes,  but  any  attempt  to 
bring  about  such  change  will  at  once  cause  more  trouble 
than  it  can  possibly  render  service. 

"The  whole  educational  process  has  become  too  long,  too 
involved,  too  repetitious.  There  is  lack  of  cohesion,  a  very 
definite  lack  of  sequence." 

In  your  issue  of  Feb.  25  you  print  some  comments 
by  P.  B.  McDonald.  He  says  he  quotes  me  approximate- 
ly as  saying,  "we  need  more  foremen  and  assistant 
superintendents  and  fewer  educated  engineers  of  the 
type  of  Rossiter  Raymond  and  Pope  Yeatman."  I  am 
grateful  for  that  word  "approximately."  If  a  person 
shoots  at  a  target  and  misses  it  by  a  foot,  he  may  be 
said  to  have  approximated  hitting  it,  and  Mr.  McDonald 
has  in  that  sense  approximated  my  meaning.  He  then 
goes  on  to  indicate  that  he  believes  the  country  could 
use  several  thousand  Hoovers.  Mr.  McDonald  usually 
writes  very  lucidly,  but  he  has  become  tangled  in  his 
thinking  at  this  point,  falling  into  the  error  which 
Hiram  Maxim  has  clearly  described  in  his  little-known 
book  on  the  art  of  writing  poetry.  Maxim  points  out 
that  if  you  say  a  woman  has  a  velvety  voice,  you  are 
only  trying  to  ascribe  one  quality  of  velvet  to  the 
voice.  Velvet,  however,  has  many  qualities,  and  the 
hearer  may  be  in  some  doubt  as  to  which  ones  are 
meant.     When   Mr.   McDonald  says  the  country  needs 


several  thousand  Hoovers,  the  quality  that  he  means  is 
probably  Mr.  Hoover's  remarkable  mind,  which  enables 
him  to  perceive,  analyze,  and  indicate  the  remedy  for 
difficult  situations.  It  is  generally  agreed,  however, 
that  the  quality  of  a  man's  mind — his  intelligence — 
is  not  affected  by  his  education.  Let  me  make  this 
clearer  by  a  simile. 

Take  two  generators,  one  1.000  kw.  and  the  other 
1,500  kw.  The  1,000-kw.  generator  may  be  delivering 
1,000  kw.,  because  it  is  working  at  full  capacity.  The 
1,500-kw.  generator  may  be  delivering  only  1,000  kw., 
because  it  is  working  below  capacity — is  out  of  order, 
or  for  some  other  reason.  The  1,500-kw.  generator 
has  a  50  per  cent  greater  capacity  than  the  other, 
however;  a  fundamental  difference  of  its  original  de- 
sign. Between  a  Hoover  and  a  John  Doe  there  is  a 
similar  fundamental  difference  in  mental  capacity. 
We  can  determine  the  capacity  of  generators  irre- 
spective of  their  output,  but  usually  we  can  only  esti- 
mate the  capacity  of  men  from  their  output.  Through 
lack  of  education,  a  man  of  great  mental  capacity  may 
have  a  low  output,  just  as  the  big  generator  may  have 
a  small  output.  But  no  amount  of  education  will  con- 
vert a  man  of  small  into  one  of  great  mental  capacity, 
any  more  than  by  adjustment  and  polishing  you  can 
convert  the  small  generator  into  a  big  one. 

There  can  be  no  doubt,  I  think,  that  many  men  go 
through  educative  processes  intended  for  a  mental 
capacity  far  above  what  they  possess,  and  a  course 
planned  for  the  exceptional  man  is  ill  adapted  to  the 
needs  of  the  man  who  finds  his  level  in  subordinate 
work.  The  top  sergeant  would  not,  on  the  average, 
profit  by  taking  the  War  College  course  intended  for 
colonels  and  brigadier  generals;  indeed,  it  might  seri- 
ously interfere  with  his  usefulness  as  a  top  sergeant. 

Take,  now,  Mr.  McDonald's  statement,  "I  think  the 
country  could  use  several  thousand  Hoovers,  at 
least  .  .  .  ."  This  reminds  me  of  the  story  of  the 
Irishman,  who,  on  eating  a  pie  made  of  apples,  but 
to  which  a  few  slices  of  quince  had  been  added,  re- 
marked, "Begorra,  if  one  quince  can  give  such  a  taste 
to  an  apple  pie,  how  would  an  apple  pie  made  entirely 
of  quinces  taste?"  The  number  of  generals  in  Latin- 
American  armies  is  an  old  joke,  and,  to  bring  the  dis- 
cussion on  engineering  ground,  a  works  entirely 
equipped  with  1,000-kw.  motors,  when  in  most  places 
a  100-or  200-kw.  motor  would  serve  the  purpose,  would 
not  be  regarded  as  an  efficient  plant. 

Probably  I  am  only  approximating  Mr.  McDonald's 
meaning,  and  what  he  has  in  mind  is  either  the  ad- 
vantage that  would  accrue  if  our  people  had  a  higher 
average  intelligence  level  or  if  there  were  more  people 
of  superior  intelligence.  To  the  first,  I  say  a  hearty 
amen,  with  the  addition  that  I  do  not  know  of  any 
method  by  which  the  general  average  can  be  raised,  ex- 
cept eugenics.  As  to  the  second,  I  entertain  a  reason- 
able doubt.     One  Caruso  or  one  Babe  Ruth  is  enough 
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to  meet   our   needs.    1   believe,   and    1    am   quite   sure   a 
Hoovers  could  not  render  one  thousand  times 
as  much  service  to  society  as  one  Hoover  does. 

Thomas  T.  Ri  u>. 


How  Should  Depletion  and  Depreciation 
Be  Charged? 

The  Editor: 

shareholders     in    copper-mining    com- 
panies   question    charging    depletion    and    depreciation 
•  count,  or  as  an  additional  amount,  as  shown 
in    the    annual    reports.      The    issue    has    been    raised 
whether  or  not  the  amount  paid  for  income  and  excess 
profits  taxes  should  be  included  in  the  cost  of  producing 
copper,    and   the    items   of   depletion    and    depreciation 
eliminated.     It  is  argued  that  an  amount  is  actually  paid 
but  entries  of  depletion  and  depreciation  are 
matters  which  are  supposed  to  relate  to  accounting  or 
.ping  only. 

Frequently  there  appears  in  a  statement  of  operations 
of  a  copper-mining  company,  in  connection  with  produc- 
tion costs,  the  following:  "Depletion  only  included,"  or 
"depletion  and  depreciation  included,"  or  "excluded,"  or 
"before  depletion  charges."  In  no  reports  are  income 
and  excess  profits  taxes  so  used. 

It  is  suggested  that  if  copper-mining  companies  would 
issue  a  supplementary  report,  in  which  was  shown  the 
cost  per  pound  for  taxes  mentioned,  that  practice  would 
convey  to  a  shareholder  the  correct  cost  of  production. 

In  1917.  it  is  stated,  one  large  copper-mining  company 
did  not  include  as  a  production  cost  either  depletion  or 
depreciation.  The  amount  of  these  entries  was  large, 
as  was  shown  in  the  report.  The  taxes  paid  the  govern- 
ment were  about  50  per  cent  of  the  amount  of  the  entries 
for  depletion  and  depreciation.  In  1918,  the  same  com- 
pany used  both  depletion  and  depreciation  as  a  cost,  and 
the  Government  taxes  were  only  11  per  cent  of  the 
amount.  In  1919,  the  same  company  used  only  depreci- 
ation as  part  of  production  cost,  whereas  the  amount 
used  for  depletion  and  depreciation  was  large  and  the 
Government  taxes  were  nil. 

Presumably  there  are  instances  wherein  the  Govern- 
ment taxes  are  not  adjusted  for  one  or  more  past  years. 
Nevertheless,  when  finally  determined,  should  not  share- 
holders, the  question  is  asked,  be  sent  a  report  of  cost 
of  production  including  the  taxes? 

To  further  illustrate  the  contention,  another  copper- 
mining  company's  statements  for  1917,  1918,  1919,  and 
1920  were  as  follows:  In  1917,  no  amount  shown  for 
depletion  and  depreciation;  if  amount  paid  for  income 
and  excess  profits  was  used,  the  cost  per  pound  would 
have  been  nearly  3c.  more.  In  1918,  an  amount  was 
given  as  a  production  cost  for  depletion  and  deprecia- 
tion, but  if  the  amount  of  Federal  taxes  was  used  the 
cost  would  have  been  about  the  same.  In  1919,  both 
depletion  and  depreciation  were  used,  but  the  Federal 
taxes  were  about  four-hundreths  of  lc.  per  lb.  as  against 
nearly  3c.  for  the  former.  In  1920,  both  depletion  and 
depreciation  were  used,  but  Federal  taxes  were  about 
one-hundreth  of  lc.  per  lb.  as  against  nearly  4ic.  per  lb. 
for  depletion  and  depreciation. 

Briefly  stated,  the  essential  question,  as  asked,  is  what 
justification  is  there  for  applying  depletion  and  depre- 
ciation as  a  production  cost  instead  of  the  income  and 
excess  profits  taxes?  M.  W.  Youngs. 

Houghton,  Mich. 


Efficiency  in  Drilling  and  Blasting 

The  Editor: 

Sir — In  an  article  in  the  Engineering  and  Mining 
Innrnal  of  March  18,  1922.  B.  F.  Tillson  discusses 
"Promoting  Efficiency  in  Drilling  and  Blasting"  and 
invites  discussion,  so  I  trust  thai  he  will  not  take  it 
amiss  if  I  disagree  with  some  of  his  statements. 

The  first  point  is  in  regard  to  the  effect  of  pressure 
on  the  rate  of  burning  of  fuse.    Mr.  Tillson  says: 

"In  general,  it  may  be  stated  that  the  greater  the  pres- 
sure exerted  upon  a  fuse,  the  slower  the  flame  will  travel 
in  it.  It  therefore  is  evident  that  the  portion  of  the  fuse 
tamped  in  a  drill  hole  will  burn  at  a  slower  rate  than  that 
in  free  air.  A  more  impervious  covering,  as  a  paper  tape 
or  a  double  or  triple  tape,  will  better  confine  the  gases  of 
combustion,  increase  their  pressure  and  produce  a  slower 
burning  rate.  Fuse  will  therefore  burn  faster  at  high 
altitudes  than  at  sea  level." 

From  all  of  the  evidence  that  I  have  been  able  to 
gather  on  this  subject,  I  would  say  that  just  the  oppo- 
site is  true — namely,  that  the  rate  of  burning  of  fuse 
is  increased  by  subjecting  the  fuse  to  increased  pres- 
sure. An  exhaustive  study  of  the  subject  was  made 
by  the  Bureau  of  Mines  and  is  published  in  Technical 
Paper  6,  "The  Rate  of  Burning  of  Fuse."  The  results, 
I  think,  are  conclusive  in  establishing  the  fact  that 
increase  of  pressure  increases  the  rate  of  burning. 

In  regard  to  electrical  detonators,  Mr.  Tillson  says: 
"Electric  exploders  should  never  be  connected  in 
parallel,  as  their  variation  in  resistance  will  cause  the 
shunting  of  the  blasting  current  chiefly  through  those 
of  lowest  resistance  and  the  other  holes  will  probably 
misfire." 

Let  us  consider  the  facts.  At  the  University  of 
California  we  made  a  study1  of  some  of  the  elements 
of  electric  detonators.  We  found  from  measurements 
of  a  great  many  bridges  that  the  resistances  of  the 
cold  bridges  varied  between  0.745  ohms  and  1.29  ohms. 
The  current  necessary  to  fire  a  detonator  was  never 
greater  than  one  ampere.  If  fifteen  or  twenty  of  these 
bridges  are  connected  in  parallel  across  a  110-  or  250-v. 
line,  it  is  quite  evident  that  it  will  be  impossible  to  have 
the  shunting  of  current  through  the  low-resistance 
bridges  to  such  an  extent  that  the  other  bridges  will 
not  receive  enough  current  to  fire  the  exploders. 

Further  experiments  showed  that  different  exploders, 
with  the  same  current,  required  different  times  of  appli- 
cation of  the  current  to  make  them  explode.  If  ex- 
ploders are  in  series  the  same  current  passes  through 
all,  and  some  may  fire  and  break  the  circuit  before 
others  are  brought  to  the  proper  temperature  for  ex- 
ploding. Therefore  I  feel  confident  in  stating  that, 
where  a  high-voltage  circuit  is  available,  the  best  results 
will  be  obtained  by  connecting  the  exploders  in  parallel. 
The  source  of  power  must  be  such  that  each  exploder 
will  get  at  least  one  ampere.  If,  however,  a  "battery" 
is  used,  and  a  large  number  of  holes  are  fired,  the 
exploders  must  be  in  series,  because  the  current 
capacity  of  the  "battery"  is  not  large  enough  to  supply 
one  ampere  to  each  exploder  if  they  are  in  parallel. 

When  blasting  with  delay-action  exploders,  what  is 
termed  "no-delay"  exploders  may  be  used  in  the  cut. 
These  are  detonators  in  which  the  explosion  is  retarded 
long  enough  to  let  the  delay  fuses  get  started. 

Berkeley,  Cal.  Walter  S.  Weeks. 


"\  Study  of  Electric  Detonators,"  by  Carl  T.  Long  ana  Hubert 
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Cobalt — Its  Past  and  Future* 

A  Study  of  the  Geology  of  the  District  in  the  Light  of  a  Recent  Survey  —  Principles 

Worked  Out  by  Miller  Proved  Correct  —  Important  Structures  Revealed  by 

Operations  of  Past  Decade — Years  of  Silver  Mining  Probably  Remain 

By  Cyril  W.  Knight 


DURING  ITS  LIFETIME  of  eighteen  years, 
Cobalt  has  produced  in  silver  a  sum  of  money 
equal  to  about  one-eleventh  of  the  national  debt 
of  Canada,  or  $23  for  every  man,  woman,  and  child  in 
the  dominion.1  The  value  in  dollars  of  its  silver  output 
almost,  but  not  quite,  rivals  the  value  in  dollars  of  the 
silver  output  of  the  Comstock  lode  in  Nevada ;  but  in 
actual  quantity  of  silver  produced  Cobalt  has  far  out- 
stripped the  Comstock  production  (see  Table  1).  The 
dividends  paid  by  the  mines  at  Cobalt  amount  to  over 
$84,000,000.'    Records  these,  surely,  to  be  proud  of! 

The  total  shipments  of  silver  from  Cobalt,  including 
outlying  areas,  to  the  end  of  1921  amounted  to  322,858,- 
563  oz.,  which  sold  for  $198,099,336.  The  Comstock 
lode  is  credited  with  an  output  of  $228,400,000  in  silver, 
but  it  had  also  a  great  output  of  gold — namely,  $153,- 
000,000.3 

Cobalt  had  none  of  the  handicaps  which  fettered 
mining  operations  at  Virginia  City,  such  as  the  severe 
floods,  which  required  years  to  drain,  and  the  great  in- 
crease in  temperature  with  depth,  this  rising  3  deg.  F. 
for  every  additional  100  ft.  sunk.  The  ground  at  the 
Comstock  was  bad,  necessitating  an  immense  consump- 
tion of  timber;  whereas  the  quantity  of  timber  required 
at  Cobalt  is,  in  comparison,  of  little  consequence. 

When  it  is  remembered  that  most  of  the  silver  from 
Cobalt  has  been  obtained  from  a  surface  zone  about  300 
ft.  deep,  and  that  none  of  it,  with  the  exception  of  an 

•Published  by  permission   of  the  Ontario  Department  of  Mines. 

"Ontario  Department  of  Mines,  Bull.  No.  4  3,  W.  R-  Rogers,  sta- 
tistician. 

2Does  not  include  dividends  bv  private  companies  which  do  not 
publish  their  reports  :  including  dividends  of  private  companies, 
the  proportion  of  dividends  to  total  output  would  be  about  46  per 
cent. 

^Mineral  Deposits,  Second  Edition.  Lindgren.  p.  518 


insignificant  and  non-commercial  quantity  mined  at  the 
Beaver  from  a  depth  of  1,600  ft.,  was  obtained  from  a 
greater  depth  than  about  800  ft.,  these  figures  of 
Cobalt's  production  are  impressive.  Cobalt  has  truly 
proved  to  be  a  shallow  camp.  The  Comstock  lode,  on  the 
other  hand,  reached  a  vertical  depth  of  3.000  ft., 
although  none  of  the  great  bonanzas  were  found  below  a 
depth  of  2,000  ft.4 

The  comparison  of  the  silver  yield  of  Cobalt  and 
Comstock  is  hardly,  perhaps,  a  fair  one,  on  account  of 
the  great  yield  of  gold  which  the  Comstock  lode  has 
had.  In  addition  to  the  enormous  yield  of  silver  from 
Cobalt,  the  camp  has  produced  a  quantity  of  metallic 
cobalt  and  its  compounds  valued  at  about  $9,000,000,  and 
also  a  quantity  of  crude  and  white  arsenic  valued  at 
about  $3,000,000. 

Cobalt  Resurveyed  at  Request  of  Operators 

The  steady  decline  in  the  silver  production  of  Cobalt 
during  the  last  decade  induced  the  mine  managers  of 
the  camp  about  two  years  ago  to  ask  the  Ontario  gov- 
ernment for  a  geological  resurvey  of  the  camp.  I  was 
accordingly  instructed  by  the  Provincial  Geologist  of 
Ontario,  Willet  G.  Miller,  to  undertake  the  work.  The 
resurvey  was  carried  out  during  1920  and  1921,  and  re- 
quired a  year,  this  time  being  spent  wholly  underground, 
with  the  exception  of  a  few  days'  work  on  the  surface. 

The  extent  of  the  underground  workings  at  Cobalt  is 
probably  greater  than  js  generally  known.  Including 
drifts,  crosscuts,  winzes,  raises,  and  shafts,  there  are 
about  140  miles  of  workings.  Most  of  these  workings 
were  accessible  during  the  time  that  the  resurvey  was 


*Mineral  Deposits.  Second  Edition.  Lindgren,  p.  519. 
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-•   carried  on.  so  that    it   was   possible   to  obtain   a 
fairly  complete  record  of  the  underground  geology. 

to  the  surface  geology  and  the  general  structural 

relations   oi   the.   rock    formations,    it    need   scarcely    be 

mentioned  here  that  these  were  worked  out  in  the  early 

ibalt  by  Willet  G.  Miller.     He  has  come  to  be 

-  the  father  of  the  Cobalt  camp,  and  his  report 

on  the  area  has  received  world-wide  recognition.     It  has 

d  through  four  editions,  published  during  the  years 

1918        Uthougb   many   articles 

have  appeared  on  these  celebrated  deposits,  Miller's  is 

the  only  report  which  in  any  sense  constitutes  a  memoir. 

•   -till  available  for  distribution,  as  are  also  the 

J  maps  which  accompany  it. 

IMPRBHENSIVE  REPORT  IN  PREPARATION 

It  is  now  nearly  a  decade  since  Miller's  last  report5 
published.  Much  mining  has  been  done  in  the 
meantime.  Moreover,  as  no  attempt  has  been  made  by 
the  Ontario  Department  of  Mines  to  examine  and  map 
n.atically  all  of  the  many  levels  and  other  work- 
ings of  the  various  mines,  it  was  considered  advisable 
that  this  should  be  done  during  the  resurvey.  This  has 
been  accomplished,  and  the  Ontario  Department  of 
Mines  has  now  geological  plans  of  most  of  the  levels  of 
the  various  mines.  The  plans  show  the  veins,  the  kind 
of  rocks,  the  faults,  the  mine  workings  in  relation  to 
the  boundary  lines  of  the  properties,  and  so  on.  It  is 
the  intention  of  the  department  to  publish  these  plans, 
together  with  a  report.  Probably  the  plans  cannot  be 
redrawn  and  the  report  printed  until  the  end  of  the 
present  year,  or  early  in  1923.  It  has  therefore  been 
considered  timely  to  issue  now  the  brief  summary  which 
is  given  in  this  article. 

In  making  the  resurvey,  the  broad  general  principles 
of  structure  which  were  worked  out  by  Miller  in  the 
early  days  of  the  camp  were  found  to  be  correct;  but 
extensive  mining  operations,  carried  on  since  Miller's 
last  report  was  published,  have  revealed  certain  struc- 
tures of  great  economic  importance.  These  structures 
and  their  relationships  to  oreshoots  could  not  be 
recognized  and  understood  until  mining  operations  had 
advanced  beyond  the  stage  reached  at  the  time  Miller's 
last  report  was  issued. 

Main  Features  of  Geology  of  Cobalt  Described 

Before  describing  the  structures  referred  to  in  the 
preceding  paragraph,  it  may  be  well  to  mention  briefly 
the  main  features  of  the  geology  of  Cobalt  and  outlying 
areas. 

The  rocks  are  of  pre-Cambrian  age.  The  oldest  series, 
known  as  the  Keewatin  series,  consists  mainly  of 
basaltic  lava  flows,  interbedded  with  which  are  beds  of 
"iron  formation"  consisting  of  slate,  chert,  and  gray- 
wacke,  the  whole  series  of  basalts  and  "iron  formation" 
having  been  tilted  up  into  vertical  position.  On  this 
ancient  basement  rest  rocks  of  the  Cobalt  series.  This 
series  is  of  immense  economic  importance  for  the  reason 
that  most  of  the  silver  has  been  mined  from  veins  in  it. 
It  has  been  gently  folded.  It  consists  of  conglomerate, 
graywacke,  slate-like  graywacke,  and  quartzite,  having 
a  maximum  thickness  of  600  or  700  ft.  The  Keewatin 
and  Cobalt  series  have  been  cut  by  an  enormous  sill  of 
diabase  about  1,000  ft.  thick  in  places.  The  sill  is  known 
as  the  Nipissing  diabase  and  is  of  Keweenawan  age. 


The  solutions  which  formed  the  orebodies  are  believed 
to  have  emanated  from  this  intrusion. 

Though  the  formations  referred  to  above  constitute 
essentially  the  main  geological  features,  it  may  be 
added  that  there  are  scores  of  lamprophyre  dikes,  5  or 
10  ft.  or  more  in  width,  intruding  the  Keewatin  series, 
but  not  intruding  the  Cobalt  series.  The  area  has  been 
glaciated. 

Veins  Usually  a  Few  Inches  Wide 

The  veins,  it  may  be  recalled,  are  generally  not  more 
than  3  or  4  in.  in  width,  and  they  are  vertical  or  dip  at 
steep  angles.  On  account  of  the  mineralization  of  the 
wall  rock,  the  stopes  at  some  of  the  mines  are  wide, 
reaching  a  width  of  86  ft.  in  one  instance.  The  mineral 
of  most  importance  is  native  silver,  with  which  occur 
arsenides  of  cobalt  and  nickel  in  a  gangue  of  calcite  or 
dolomite. 

80  Per  Cent  of  Silver  from  Cobalt  Series 

In  connection  with  the  veins  a  prediction  made  by 
Miller  in  the  early  days  of  the  camp  may  be  mentioned 
here.  In  the  notes  on  the  geological  map  which  accom- 
panied Miller's  first  report"  on  Cobalt,  published  in  1905, 
Miller  advised  prospectors  to  pay  most  attention  to  the 
rocks  of  the  Cobalt  series,  because  he  believed  that  most 
of  the  silver  veins  would  be  discovered  in  these  rocks. 
The  truth  of  his  prediction  has  been  proved  to  the  hilt,  as 
about  eight-tenths  of  the  total  yield  has  come  from  these 
rocks.'  Indeed,  it  has  been  the  ghastly  tragedy  of 
Cobalt  that  most  of  the  silver  disappears  from  the  veins 
when  they  pass  downward  from  the  Cobalt  series  into 
the  Keewatin  rocks.  This  tragedy  is  doubly  poignant 
when  it  is  remembered  that  in  many  instances  the  veins 
themselves,  consisting  chiefly  of  calcite,  do  persist  deep 
into  the  Keewatin,  in  one  instance,  that  of  vein  No.  64 
on  the  Nipissing,  to  a  vertical  depth  of  about  800  ft. 
below  the  Cobalt  series. 

It  has  fallen  to  the  lot  of  few  geologists  to  size  up  and 
predict  so  profound  a  truth  at  so  early  a  stage  in  the 
development  of  a  mining  camp. 

Silver  Oreshoots  Follow  Cobalt-Keewatin  Contact 
Keeping  in  mind  the  general  geological  conditions 
outlined  above,  certain  new  structures  of  economic  im- 
portance may  now  be  described.  These  structures  have 
been  worked  out  by,  and  have  gradually  become  appar- 
ent to,  the  mine  operators  during  the  last  five  or  ten 
years. 

One  of  the  most  important  structures  regarding  the 
orebodies  is  the  general  occurrence  of  the  silver  ore- 
shoots at  and  near  contacts.  The  mine  operators  have 
found,  for  instance,  that  the  silver  occurs  largely  at  and 
near  the  base  of  the  Cobalt  series,  along  the  contact  with 
the  underlying  Keewatin  rocks.  It  has  been  shown  that 
the  silver  oreshoots  seldom  rise  more  than  150  or  200  ft. 
above  this  contact,  although  the  veins  themselves,  con- 
sisting mainly  of  calcite,  do  rise  in  many  instances 
higher  than  this.  Though  the  silver  oreshoots  may  rise 
200  ft.  above  the  Keewatin  contact,  they  rarely,  except 
as  hereinafter  mentioned,  penetrate  more  than  25  ft. 
into  the  Keewatin. 

One  of  the  clearest  examples  of  how  the  silver  ore- 
shoots  follow  the  contact  between   the   Keewatin   and 


'Report  of  Bureau  of  Mines.  Vol.  19,  Part  2.  1913,  'The  Cobalt- 
Nickel  Arsenides  and  Silver  Deposits  of  Temiakaming  (Cobalt  and 
Adjacent  Areas),"  by  Willet  G.  Miller,  Provincial  Geologist  of 
Ontario. 


"Report  of  the  Bureau  of  Mines,  1905.  Part  2.  "The  Cobalt- 
Nickel  Arsenides  and  Silver  Deposits  of  Temiskaming,"  by  Willet 
G.   Miller.  Provincial  Geologist  of  Ontario.     -..,_._-.      .,_,._ 

■Tr„n.sartUms   Canadian    Mining  Institute,  \  ol     15    p    -39.         I    . 
ble  Total  Production  of  Silver  from  the  Cobalt  Disti  let,     by 
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Cobalt  series  is  found  in  the  Meyer  vein  of  the  Nipissing 

Mining  Co.  The  oreshoot  of  the  Meyer  vein  rises  only 
an  average  height  of  about  110  ft.  above  the  Keewatin, 
as  shown  in  the  vertical  section  on  this  page.  This  vein 
is  one  of  the  most  important  in  the  Cobalt  camp,  but 
on  the  surface  it  is  a  barren  calcite  vein  about  i  in. 
wide,  except  where  the  rich  oreshoot  is  exposed  at  the 
surface  toward  the  west  end,  owing  to  erosion.  The 
vertical  section  here  shows  that  the  vein  has  been 
stoped  for  a  length  of  1,100  ft.  Practically  none  of  this 
vein  was  productive  of  silver  in  the  Keewatin  series, 
nearly  all  of  the  silver  having  been  mined  from  that 


This  is  the  contact  which  the  great  Nipissing  diabase 
Bill  makes  with  the  Keewatin  series  where  the  sill  cuts 
the  Keewatin.  as  illustrated  on  page  764.  Oreshoots  have 
been  mined  along  the  upper  contact  of  the  sill  and  along 
the  lower  contact.  Two  important  producers  from  the 
upper  contact  have  been  the  Temiskaming  and  Beaver 
mines,  contiguous  properties  with  veins  passing  from 
one  property  to  the  other.  The  combined  output  of  the 
two  mines  was  about  18,000.000  oz.  of  silver,  of  which 
the  Beaver  accounted  for  about  one-third.  Most  of  the 
silver — about  85  per  cent — came  from  within  125  ft.  of 
the  contact,  both  the  Keewatin   series  and  the  Nipissing 
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Vertical  section  through  Meyer  vein,  Nipissing  mine,  Cobalt,  showing  how  oreshoot  follows  contact 
between  Keewatin   and  Cobalt  series 


part  of  the  vein  which  occurs  in  the  overlying  Cobalt 
series.  I  am  indebted  to  R.  B.  Watson,  general  manager 
of  the  Nipissing  Mining  Co..  for  the  information  illus- 
trated by  the  vertical  section  given.  It  may  be  added 
that  Mr.  Watson  first  pointed  out  to  me  that  the  silver 
oreshoot  of  the  Meyer  vein  closely  followed  the  Keewatin 
contact. 

There  are  other  important  examples  of  the  remarkable 
occurences  of  silver  oreshoots  at  and  near  the  base 
of  the  Cobalt  series  along  this  Keewatin  contact.  An- 
other instance  may  be  mentioned — that  at  the  north  end 
of  the  City  of  Cobalt  property,  now  owned  by  the  Min- 
ing Corporation  of  Canada.  The  vein  system  here  con- 
sists of  several  veins,  and  it  has  been  found  that  the 
silver  oreshoots  rise  from  only  100  to  175  ft.  above  the 
Keewatin  contact.  Moreover,  these  veins  are  scarcely 
noticeable  at  the  surface,  which  is  in  places  300  to  400 
ft.  above  the  Keewatin,  or,  in  other  words,  the  Cobalt 
series  has  a  thickness  of  300  to  400  ft.  in  this  part 
of  the  camp. 

Veins  in  Keewatin  Series  Also  Important  Producers 
Although  by  far  the  largest  part  of  the  silver  has 
been  obtained  from  veins  in  the  Cobalt  series,  near  the 
Keewatin  contact,  it  may  be  pointed  out  that  important 
quantities  of  the  metal  have  been  mined  from  veins 
occurring  in  the  Keewatin  series.  But  the  silver  in 
these  Keewatin  veins  appears  to  have  been  deposited 
under  the  influence  of  another  contact.' 

"Report  of  the  Ontario  Bureau  of  Mines,  Vol.  19.  Part  2,  1913  : 
p.  125.  "The  Cobalt-Xickel  Arsenides  and  s  her  Deposits  of 
Ttmiskammg."   by   Willet   G.   Miller. 


diabase  being  productive,  but  the  Keewatin  producing 
most  of  the  ore.  Though  the  veins  in  the  Beaver  and 
Temiskaming  rise  as  high  as  600  ft.  above  the  Nipissing 
diabase  sill,  and  descend  into  the  sill  at  least  200  or  300 
ft.,  let  it  be  emphasized  again  that  the  high-grade  silver 
ore  occurs  largely  within  a  distance  of  about  125  ft.  of 
the  contact. 

Beaver  and  Temiskaming  Ore  Near  Irregu- 
larity in  Diabase  Sill 

In  passing,  one  may  note  that  the  oreshoots  at  the 
Beaver  and  Temiskaming  occur  near  what  looks  like 
a  sharp  fold  in  the  Nipissing  diabase  sill,  shown  on 
page  764.  There  is  no  evidence,  however,  to  prove  that 
the  sill  has  been  folded  in  this  manner.  Probably  the 
molten  sill  took  that  shape  during  its  intrusion;  but 
the  occurrence  of  the  silver  near  this  sharp  irregu- 
larity of  the  sill  may  be  noted. 

The  orebodies  at  the  Temiskaming  and  Beaver  mines 
illustrate,  curiously  enough,  that  old  and  much-abused 
saying  of  certain  prospectors  that  "the  ore  will  get 
better  as  you  go  down."  The  explanation  for  the 
increasing  richness  of  the  ore  in  the  Beaver  and  Temis- 
kaming is  now  seen  to  be  simple  enough,  in  the  light  of 
actual  mining  operations;  that  is  to  say,  most  of  the 
high-grade  ore  was  found  to  occur  along  the  contact  of 
the  diabase  sill  with  the  Keewatin. 

At  the  O'Brien  mine  the  silver  oreshoots  occur  not 
at  the  upper  but  at  the  lower  contact  of  the  sill;  and 
it  has  been  found  that  most  of  the  ore  is  confined  to 
within  100  ft.  of  the  contact.    At  the  O'Brien,  however, 
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se  produced  aboul  three-quarters  of  the  silver, 
it  the  Temiskaming  and  Beaver  the  Keewatin 
•  he  more  productive. 

Law  op  Contacts  Mati  Bi   Applied 

TO    PROSPECTING 

It  is  hardly  necessary  to  point  out  the  practical  im- 
portance of  understanding  the  influence  of  contacts  on 
the  deposition  of  silver  oreshoots.  It  is  apparent  that 
veins  on  the  surface  may  be  unproductive,  but  that 
deeper  down,  near  contacts,  they  may  be  highly  min- 
eralized. Indeed,  this  law  of  contacts  has  been  used 
in  a  practical  way  in  South  Lorrain.  sixteen  miles  south 
bait,  and  has  resulted  in  the  discovery  of  prom- 
ising orebodies.     South  Lorrain  will  be  referred  to  on 

The  la  tacts  was  fully  appreciated   by  G.   C. 

man,  manager  of  the  La  Rose  mine,  in  his  excel- 
lent exploration  plan  to  develop  the  Violet  mine.  Mr. 
Bateman  sank  a  shaft  330  ft.  in  the  diabase  sill  in  the 
expectation  of  obtaining  ore  along  the  lower  contact 
between  the  diabase  sill  and  the  Keewatin  series.  There 
no  veins  on  the  surface.  The  shaft  was  sunk  on 
his  faith  in  structure  and  in  the  hope  that  veins  on 
the  property  to  the  west  would  extend  into  the  Violet. 


I 
Prince  Beaver 
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oj  section  through  Beaver  Mine,  Cobalt,  showing 
relation  of  \i pissing  diaL<  ,  ins 


His  exploration  work  was  successful,  and  about  a  quar- 
ter of  a  million  ounces  of  silver  has  been  obtained 
to  date  along  this  contact. 

Though  contacts  play  such  an  important  part  in  the 
deposition  of  silver  at  Cobalt,  there  is  another  factor 
which  must  be  taken  into  account.  No  economic  quan- 
tities of  silver  have  been  found  at  a  greater  depth 
than  about  800  ft.  below  the  surface.  It  would  appear 
thai  the  present  surface  may  have  some  bearing  on  the 
depths  to  which  profitable  bodies  of  silver  may  be 
found.  The  significance  of  the  relationship  of  the  sur- 
face to  depth  of  economic  orebodies  at  Cobalt  is  not  as 
yet   understood. 

Character  of  Fractures  in  Which 
Veins  Occur  Varies 

A  word  may  be  said  concerning  the  character  of  the 
fractures  in  which  the  veins  occur.  Many  of  the  veins 
occupy  joint  planes  in  which  no  movement  is  perceptible. 
Other  veins  occur  in  joint  planes  along  which  a  little 
movement  has  taken  place.  Then,  again,  certain  mark- 
edly productive  veins  have  been  found  in  important 
faults  and  constitute  true  fissure  veins.  These  faults 
show  displacements  of  a  few  inches  up  to  hundreds  of 
feet.  The  Cobalt  Lake  fault,  the  greatest  in  the  camp, 
is  a  thrust  fault  with  a  displacement  of  more  than 
500  ft.  Two  important  oreshoots,  which  produced  hun- 
dreds of  thousands  of  ounces  of  silver,  occurred  in  the 
Cobalt  Lake  fault,  and  there  were  several  other  smaller 
oreshoots  in  this  fault.  It  is  evident  that  the  ore  was 
deposited  in  these  faults  after  the  faults  were  formed. 
Following  the  deposition  of  ore  in  the  faults,  some  later 
movement  took  place.  The  extent  of  this  later  move- 
ment is  unknown.  It  may  be  added  that  oreshoots  in 
the  larger  faults  at  Cobalt  are  smaller,  more  irregular, 
and  less  common  than  are  the  oreshoots  in  joint  planes. 

Mining  operations  in  recent  years  have  gradually 
demonstrated  that  certain  faults  appear  to  limit,  to 
some  extent  at  any  rate,  the  area  in  which  productive 
veins  occur.  These  faults  are  older  than  the  orebodies. 
The  outstanding  example  of  such  a  fault  occurs  at 
the  northern  end  of  the  Cobalt  camp.  This  fault,  which 
is  a  normal  one  with  a  displacement  of  from  4  to  about 
25  ft.,  strikes  east  22  deg.  south  and  dips  to  the  south- 
west 70  to  90  deg.  It  is  a  remarkable  fact  that  north 
of  the  fault  in  the  Cobalt  area  proper  practically  no 
high-grade  ore  has  been  found  and  only  about  200,000 
oz.  of  milling  ore  has  been  discovered.  The  fault  itself 
contained  important  quantities  of  high-grade  silver  ore, 
both  in  the  Hudson  Bay  and  Nipissing  mines;  in  the 
latter  the  vein  was  26  in.  wide  in  places. 

Faults  Act  as  Barriers  to  Silver  Solutions 

Why  should  this  fault  define  the  northern  boundary 
beyond  which  comparatively  little  silver  ore  has  been 
found  in  Cobalt?  I  suggest — merely  suggest — that  the 
fault  acted  as  a  dam,  or  impermeable  barrier,  through 
which,  on  account  of  the  clay  gouge  in  the  fault,  the 
solutions  carrying  the  silver  were  not  able  to  penetrate 
to  any  important  extent.  Bear  in  mind  that  calcite 
veins  carrying  cobalt  and  nickel  arsenides  do  occur 
north  of  the  fault,  but  the  veins  are  for  the  most  part 
barren  of  silver.  Silver  was  the  last  material  to  be 
deposited  in  the  veins;  for  some  reason  the  barrier — 
the  fault — was  only  impermeable  in  respect  to  the  silver 
solutions. 

There  is  another  example  of  how  a  fault  acted  as  an 
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impermeable    barrier    to    silver    solutions.      This    was 

found    at     the    Heaver    mine,    at     the    south    end    of    the 

camp,  where  a  fault,  striking  northwestward  and  dip- 
ping steeply  to  the  northeast,  appears  to  have  dammed 

I iack  the  silver  solutions.  To  the  north  of  the  fault 
no  commercial  grade  of  silver  ore  has  been  found  on 
the  Beaver  property.  High-grade  silver  ore  was  found 
in  the  fault,  and.  although  some  of  the  veins  extend 
through  and  to  the  north  of  the  fault,  no  silver  ore 
was  found  in  these  extensions. 

Solutions  Dammed  Back  Only  Locally 
in  Some  Occurrences 

Other  examples  in  the  Cobalt  camp  could  lie  cited 
showing:  how  faults  have  acted  as  impermeable  bar- 
riers. In  some  instances  the  faults  have  dammed  back 
the  solutions  only  locally.  That  is  to  say,  a  vein  may 
have  been  productive  of  silver  ore  up  to  a  fault,  but 
beyond  the  fault  may  have  been  barren  for  50  or  100 
ft.,  after  which  silver  ore  may  have  again   developed. 

In  this  connection  it  might  be  well  to  refer  again 
to  the  fault  at  the  north  end  of  Cobalt.  As  has  already 
been  mentioned,  little  silver  has  been  so  far  discovered 
to  the  north  of  this  fault.  But  it  may  be  that  impor- 
tant orebodies  do  exist  to  the  north,  owing  to  the  prob- 
ability that  the  fault  may  have  dammed  back  the  silver 
solutions  only  locally.  It  is  known,  for  instance,  that 
two  miles  northeast  of  the  fault,  on  the  Green-Meehan, 
more  than  300,000  oz.  of  silver  has  been  obtained,  and 
that  twelve  miles  north  of  the  Green-Meehan,  in  Casey 
township,  about  3,000,000  oz.  has  been  recovered.  Cer- 
tain areas  a  mile  or  two  north  of  the  fault,  including 
the  Genesee  and  Kirkegaard  interests,  may  well  be 
worthy  of  exploitation.  It  is  not  safe  to  put  too  much 
stress  on  the  efficacy  of  impermeable  barriers. 

In  the  early  days  at  Cobalt  it  is  said  that  a  ''mud 
seam"  cut  off  the  ore  in  a  vein  at  the  Provincial  mine. 
This  mine  was,  at  that  time,  being  worked  by  the 
Ontario  government  under  the  supervision  of  Willet  G. 
Miller.  In  other  ore  deposits  throughout  the  world,  at 
Freiberg,  Germany,  for  instance,  it  is  not  uncommon 
to  find  impermeable  barriers.9 

More  Attention  Now  Paid  to  Geological 
Structure 

The  operators  at  Cobalt  realize  more  than  formerly 
the  importance  of  understanding  the  geological  struc- 
ture, and,  as  a  consequence,  more  attention  is  paid  to 
this  aspect  of  mining  than  was  done  in  the  early  days 
of  the  camp  when  abundance  of  high-grade  ore  was 
constantly  being  developed.  It  is  good  practice  now  to 
diamond  drill  to  ascertain  such  structural  features  as 
the  thickness  of  the  Cobalt  series  t  conglomerate,  gray- 
wacke,  and  others),  the  contact  between  the  Keewatin 
and  Cobalt  series,  the  contact  between  the  Nipissing 
diabase  and  Keewatin,  and  so  on.  Such  diamond  drilling 
precedes  actual  mining,  and  the  result  is  that  there  is 
now  less  guesswork  in  directing  crosscutting,  drifting, 
and  other  development  work  than  formerly.  Two  in- 
stances may  be  cited  in  which  diamond  drilling  is  at 
present  being  carried  on  prior  to  actual  mining  opera- 
tions. At  the  Ruby  property,  under  option  to  the 
Coniagas  mine,  there  is  a  mantle  of  drift,  consisting 
of  clay,  gravel,  and  similar  material,  covering  practically 
the  entire  claim,  which  consists  of  forty  acres.  This 
property  will  be  explored  by  diamond  drilling  to  ascer- 

"Mincral  Deposits,  Lindgxen,  Second  Edition,  pp.  122.  191-194. 
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McKinley-Darragk  Mine,  Cobalt,  showing  stone  in 

Cobalt  Lake  fault  on  350  level. 

tain  if  there  is  a  sufficient  thickness  of  the  Cobalt  series 
to  justify  the  expenditure  of  further  funds. 

Again,  in  South  Lorrain,  at  the  Frontier  mine,  a 
diamond  drill  is  exploring  the  contact  between  the  Nipis- 
sing diabase  and  the  Keewatin  to  permit  further  de- 
velopment work  to  be  planned  intelligently. 

Diamond  Drilling  Likely  to  Miss  New  Veins 

Though  diamond  drilling  is  looked  on  with  favor  as  an 
aid  to  working  out  the  structure  of  the  rocks,  the  mine 
operators  have  not,  as  a  general  rule,  been  keen  on  the 
use  of  diamond  drilling  to  explore  for  new  veins.  The 
veins  are,  for  the  most  part,  so  small — not  more  than  3 
or  4  in.  in  width — that  the  drill  is  likely  to  intersect 
the  deposits  at  an  unproductive  point.  It  is  a  fact 
that  much  disappointment  has  followed  the  use  of  the 
drill  for  this  purpose.  Nevertheless,  something  may  be 
said  in  its  favor.  Possibly  a  more  careful  sampling 
of  the  core  might  lead  to  better  results.  But  the  un- 
satisfactory feature  of  diamond  drilling  at  Cobalt  is 
that  negative  results  do  not  conclusively  prove  that  the 
ground  thus  explored  is  barren. 

An  historic  instance  may  be  given  of  the  manner  in 
which  diamond  drilling  failed  to  discover  a  vein  system 
which  eventually  produced  12,000,000  oz.  of  silver.  This 
vein  system  occurred  at  the  north  end  of  the  City  of 
Cobalt  property.  The  ground  was  diamond  drilled,  and 
a  drill  hole  touched  one  of  the  veins  at  an  unproductive 
spot.  Some  years  later  another  company  began  explor- 
ation work  and  found  this  vein  system  in  a  crosscut. 
The  vein,  showing  the  diamond-drill  hole  in  it,  was 
finally  discovered  in  a  stope.  This  was  rather  a  knock- 
out blow  for  the  efficiency  of  the  diamond  drill  as  a 
means  of  discovering  veins  at  Cobalt. 

On  the  other  hand,  at  the  Crown-Reserve  mine,  high- 
grade  silver  ore  was  discovered  by  means  of  the  dia- 
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mond  drill  before  mining  operations  began,  and  rich  ore 
was  obtained  in  the  drill  core. 

A  curious  fact  has  been  observed  regarding  the  strike 
of  some  of  the  veins  in  the  west  part  of  the  camp.  It 
has  been  found,  for  instance,  that  certain  veins  follow 
the  strike  and  dip  of  the  Keewatin  "iron  formation." 
That  is  to  say.  the  beds  of  this  old  Keewatin  formation 
formed  lines  of  weakness,  along  which  fractures — faults 
and  joints — opened  up.  These  fractures  in  the  iron 
formation  extended  upward  into  the  overlying  rocks  of 
the  Cobalt  series.  It  is  thus  seen  that  many  fractures 
in  rocks  of  the  Cobalt  series  were  guided,  as  to  their 
direction  of  dip  and  strike,  by  the  character  of  the 
older  and  underlying  Keewatin  series. 

The  westward  strike  of  many  of  the  veins,  west  of 
Cobalt  Lake,  is  evidently  due  to  the  fact  that  several 
more  or  less  vertical  beds  of  "iron  formation"  underlie 
the  Cobalt  series  in  this  part  of  the  camp.  These  beds 
of  Keewatin  "iron  formation"  have  a  general  east  and 
west  strike.  Certain  veins  at  the  Foster  mine  also  have 
been  shown  to  follow  the  strike  and  dip  of  narrow  beds 
of  "iron  formation." 

Nipissing  Diabase  Sill  Probably  Intruded 
from  Southeast 

Although  the  direction  from  which  the  Nipissing 
diabase  sill  was  intruded  does  not  appear  to  be  an  im- 
portant question,  it  may  be  put  on  record  that  the  sill 
was  in  all  probability  intruded  from  the  southeast 
toward  the  northwest.  The  evidence  for  this  statement 
was  obtained  at  the  Beaver  mine.  Here,  at  the  top  of 
the  Nipissing  diabase  sill,  a  great  block  of  granite, 
about  150  ft.  long,  was  found  included — caught  up — 
in  the  sill.  To  the  southeast  a  few  hundred  yards  a 
batholith  of  granite,  similar  to  the  inclusion,  occurs, 
and  it  is  evident  that,  as  the  diabase  sill  forced  its  way 
northwestward  through  the  granite  mass,  it  caught 
up  a  block  of  this  granite  during  its  progress. 

The  thickness  of  the  sill  has  now  been  definitely  ascer- 
tained. It  has  been  penetrated  at  three  points  and 
found  to  be  about  1,000  ft.  thick.  At  the  fourth  point 
the  sill  was  penetrated  to  a  depth  of  700  ft.  without 
reaching  the  bottom. 

For  reasons  unknown  to  me  there  has  always  been 
more  or  less  discussion  regarding  the  occurrence  of 
another  sill  of  diabase  below  the  Nipissing  diabase  sill. 
It  remained  for  the  Crown-Reserve  Mining  Co.  finally  to 
explore  for  such  a  possible  sill.  The  company  in  the 
year  1920  put  down  a  diamond-drill  hole,  at  an  angle 
of  70  deg.,  to  a  depth  of  1,800  ft.  below  the  500  level. 
No  sign  of  a  second  sill  of  diabase  was  discovered. 
The  chief  reason,  however,  for  putting  this  hole  down 
was  to  explore  the  rocks  below  the  silver-producing  zone. 
This  zone  had  a  depth  of  100  to  200  ft.  No  ore  was 
found  in  the  core  of  the  diamond  drill. 

Three  Outlying  Silver  Producing  Areas 
Surrounding  the  Cobalt  area  proper  there  are  three 
localities  in  which  silver  has  been  produced  from  veins 
similar  to  those  in  the  main  camp.  These  three  areas 
are  known  as:  (1)  the  township  of  South  Lorrain, 
sixteen  miles  south  of  Cobalt;  (2)  the  township  of 
Casey,  thirteen  miles  north  of  Cobalt,  and. (3)  Gowganda, 
fifty  miles  northwest  of  Cobalt.  Rut  the  output  from 
these  three  localities  forms  only  a  small,  and  compara- 
tively speaking,  an  unimportant  part  of  the  total  pro- 
duction. The  three  outlying  camps  have  produced  in  all, 
to  the  end  of  1921,  a  total  of  12,374,530  oz.  of  silver, 


which  is  less  than  4  per  cent  of  the  gross  production. 
Casey  township  has  produced  2,941,512  oz.  of  silver; 
Gowganda,  6,135,012  oz.;  and  South  Lorrain,  3,298,006 
oz.  No  output  has  come  from  Casey  township  for  two 
years,  but  active  mining  operations  are  being  carried  on 
in  Gowganda  and  South  Lorrain.  A  publication  on 
Gowganda  by  A.  G.  Burrows  is  being  issued  by  the 
Ontario  government." 

South  Lorrain  Now  Drawing  Attention 

Brief  reference  may  be  made  to  South  Lorrain,  where 
I  spent  a  week  last  December  in  examining  the  mine 
workings  of  the  Keeley  and  Frontier  mines.  In  the 
early  days  of  Cobalt  the  South  Lorrain  area  received 
somewhat  of  a  black  eye  because  of  certain  unfortunate 
developments  at  the  Keeley  mine.  It  is  to  the  credit  of 
J.  Mackintosh  Bell  that  South  Lorrain  is  now  attracting 
considerable  attention,  owing  to  promising  develop- 
ments at  the  Keeley  mine.  This  property  was  taken 
over  by  English  interests  before  the  war  through  the 
efforts  of  Bell,  and  the  property  has  been  nursed  along 
and  finally  brought  to  a  producing  stage.  In  1921  the 
Keeley  shipped  281,659  oz.  of  silver,  and  it  is  now  treat- 
ing in  its  mill  sixty  tons  of  ore  daily.  In  the  fall  of 
1921  the  management  reported  that  more  than  800,000 
oz.  of  silver  had  been  blocked  out. 

On  the  adjacent  property  to  the  north,  the  Frontier, 
promising  developments  are  also  taking  place,  due 
largely  to  the  efforts  of  H.  F.  Strong  and  J.  G.  Harkness. 
The  Frontier  is  under  option  to  the  Mining  Corpora- 
tion of  Canada.  At  both  of  these  properties,  the  Keeley 
and  Frontier,  it  was  found  that  much  of  the  ore  occurred 
at  or  near  the  contact  of  the  Nipissing  diabase  and  the 
Keewatin  series.  The  realization  of  the  importance  of 
this  contact  is  the  key  to  the  situation  in  South  Lorrain. 
Further  prospecting  of  the  contact  will  doubtless  be 
done. 

Products  of  Pre-glacial  Weathering 
Visible  at  Keeley  Mine 

One  remarkable  feature  regarding  the  Keeley  mine  is 
worth  consideration.  Pre-glacial  weathering  has  been 
so  deep  that  the  glaciers  have  failed  to  remove  all  of  its 
deeper-seated  products.  This  weathering  was  first  dis- 
covered and  pointed  out  by  J.  Mackintosh  Bell  in  a 
recent  paper."  At  the  Keeley  mine  in  a  fissure  vein, 
known  as  the  Wood's  vein,  the  weathering  has  extended 
to  a  depth  of  420  ft.,  the  deepest  workings  attained  last 
December.  The  vein  and  country  rock  on  each  side  of 
the  fissure  are  more  or  less  oxidized,  decomposed,  and 
weathered  to  clay  and  other  secondary  materials,  brown, 
yellow,  or  red  in  color.  It  is  not  likely  that  the  oxidized 
and  weathered  zone  extends  many  feet  on  each  side  of 
the  fissure.  Certain  lamprophyre  dikes  have  weathered 
more  readily  than  the  Keewatin  basalt.  The  weathered 
zone  appears  to  extend  down  from  the  surface  in  the 
form  of  a  tooth. 

As  development  work  proceeds  at  the  Keeley  mine  it 
will  be  interesting  to  find  out  if  bonanza  silver  ore  of 
secondary  origin  occurs  at  or  near  the  bottom  of  the 
oxidized  and  weathered  zone  of  the  Wood's  vein.  It  is 
reasonable  to  expect  that  the  silver  would  have  been 
leached  out  from  the  upper  part  of  the  vein  during  pre- 
glacial  weathering  and  oxidation,  and  deposited  lower 
down  in  the  vein.    The  veins  at  Cobalt,  with  the  excep- 
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tion  of  some  of  the  fault  veins,  are  not  oxidized  or  de- 
composed. A  few  of  the  veins  in  faults  are,  however, 
oxidized  to  a  minor  extent  here  and  there. 

Other  occurrences  of  pre-glacial  clays  are  known  in 
northern  Ontario,  such  as  the  clays  of  Lower  Cretaceous 
age  which  have  been  recognized  by  Joseph  Keele  on  the 
Mattagami  River  200  miles  north  of  Cobalt."  The  sur- 
face geology  of  South  Lorrain  was  mapped  by  A.  G. 
Burrows  in  1908." 

Coniagas  Mining  and  Milling  Costs  Lowest 

It  is  not  necessary  to  refer  to  the  high  costs  caused 
by  the  war.  The  satisfactory  price  of  silver  during  the 
abnormal  time  partly  compensated  for  costly  operations. 
The  average  price  of  silver  per  oz.  in  New  York  in  1917, 
1918,  1919,  and  1920  was  81c,  97c,  $1.11  and  $1.01 
respectively.  When,  however,  in  the  last  eighteen 
months,  the  price  of  silver  fell  to  about  pre-war  levels, 
it  was  disastrous  for  some  of  the  companies.  In 
March,  1921,  the  average  price  of  silver  per  ounce  in 
New  York  was  56c" 

The  Coniagas  is  mining  and  concentrating  ore  at  a 
lower  cost  than  any  other  company  in  the  camp — namely, 
33ic  per  oz.  of  silver.  This  low  cost  is  due  partly  to 
the  compact  nature  of  the  undertaking,  partly  to  the 
immense  width  of  the  stopes,  in  one  instance  86  ft.,  and 
partly  to  the  excellent  management  of  mine  and  mill. 

Long  Life  Predicted  for  Silver  Mining 

So  much  for  Cobalt's  past.  What  of  its  future?  Let 
it  be  said  at  once  that  mining  will  doubtless  be  carried 
on  for  generations,  either  in  or  around  Cobalt,  or  in  the 
outlying  areas  of  Gowganda,  South  Lorrain,  Casey, 
Montreal  River,  and  elsewhere. 

The  increase  or  decrease  of  mining  operations  is,  it 
need  scarcely  be  pointed  out,  somewhat  dependent  on 
the  price  of  silver.  Certain  mines,  recently  closed  down, 
are  known  to  have  important  quantities  of  low-grade 
ore,  either  broken  in  the  stopes  or  blocked  out.  Should 
the  price  of  silver  ever  rise  to  a  dollar  an  ounce,  these 
companies  could  begin  profitable  mining  once  more. 

Cobalt's  Best  Days  Probably  Over — Nipissing 
in  Class  by  Itself 

In  Cobalt  itself  it  is  not  at  all  likely  that  operations 
will  ever  again  reach  their  past  magnitude.  Many  of 
the  highly  productive  properties  have,  indeed,  been  cut 
by  such  a  veritable  labyrinth  of  drifts,  crosscuts,  winzes 
and  raises  that  there  is  little  likelihood  of  discovering 
new  vein  systems  of  great  importance,  although  smaller 
orebodies  may  be  found.  The  properties  west  of  Cobalt 
Lake,  for  example,  belong  to  this  class  of  highly  pros- 
pected mines.  On  the  other  hand,  the  Nipissing  Mining 
Co.  is  in  a  class  by  itself.  It  has  846  acres  in  the  heart 
of  Cobalt  and  has  already  paid  $24,000,000  in  dividends. 
Part  of  this  large  acreage  is  still  unexplored,  and  though 
the  discovery  of  important  vein  systems  is  problematical, 
no  one  can  foretell  what  further  prospecting  may  bring 
to  light.  As  late  as  last  summer  a  new  vein  of  high- 
grade  ore  was  discovered  on  this  property. 

Other  Promising  Areas  Await  Development 
There  are  some  properties  which  merit  further  de- 
velopment, such  as  La  Rose  Extension,  Colonial,  Ruby, 
Genesee,  and  others.    The  drift-covered  areas,  too,  north 

"Ontario  Department  of  Mines.  Vol    29    1920    Part  2 

"Ontario  Bureau  ot  Mines,  Vol.  18,  Part  2.  and  Vol.  19.  Part  2. 

"Engineering   and  Mining  Journal.  April   9.    1921,  p.   645. 


of  the  Violet  and  Chambers-Ferland  are  attractive  from 
a  speculative  point  of  view.  The  south  end  of  Cobalt 
itself,  known  as  Southeast  Coleman,  merits  discriminat- 
ing attention,  where  the  upper  contact  between  the 
diabase  and  Keewatin  will  no  doubt  be  further  explored 
as  the  years  go  by  on  account  of  the  success  obtained 
at  the  Beaver  and  Temiskaming  mines. 

In  the  outlying  areas,  South  Lorrain  and  Gowganda 
offer  opportunities  for  prospecting,  and  the  recent 
promising  developments  at  the  Keeley  and  Frontier 
mines,  in  south  Lorrain,  will  encourage  the  expenditure 
of  more  money  in  this  area.    ' 

There  will,  of  course,  be  more  or  less  risk  and  hazard 
in  developing  the  properties  and  areas  referred  to  in  the 
two  preceding  paragraphs.  Only  companies  or  syndicates 
of  strong  financial  standing  should  attempt  this  specu- 
lative work.  Disappointment  will  doubtless  follow  some 
of  the  ventures,  but  the  prizes  are  so  great  that  there 
will  always  be  enterprising  people  who  will  take  a 
chance,  and  "play  the  game"  like  true  sportsmen  if  they 
lose. 

Silver  Production  from  Important 
Localities  Compared 

A  comparison  may  now  be  made  of  the  silver  yield 
of  the  Cobalt  area  with  the  silver  yield  of  other  im- 
portant silver-producing  localities.  The  accompanying 
table  shows  that  Cobalt  stands  fourth  in  the  list,  but  it 
should  be  noted  that  Cobalt  has  been  producing  for  only 
eighteen  years  and  is  the  youngest  field  among  those 
mentioned. 


TABLE  I       COBALT'S  SILVER  PRODUCTION  COMPARED  WITH  THAT 
OF  OTHER  DISTRICTS  (a) 

-       ,.  Silver   Production 

Locality  (Metric  Tons)         Years 

Potosi,  Bolivia  30,000  Since  1545 

Guanajuato.  Mexico 15  000  Since  1558 

Zacatecas,  Mexico  |4,000  1548-1832 

Cobalt,  Canada  10.042  1904-1921 

Freiberg,  Germany 5,243  1163-1896 

Comstock,  Nevada  4,820  1859-1889 

Pachuca.  Mexico 3,500  1522-1901 

1  a)  "The  Deposits  of  the  Useful  Minerals  and  Rocks."  by  Beyschlag,  Vogt  and 
krusch,  1916.  translated  by  S.  J.  Truscott.  pages  202.  529,  675. 


TABLE 

2.     TOTAL 

SHIPMENTS     FROM 

COBALT    AND 

OUTLYING 

AREAS,   1904  TO   1921  (6) 

Average  Price, 

Cents  per  Ounce 

Year 

(New    York) 

Value 

1904 

57  2 

206.875 

$111,887 

1905    . 

60.4 

2.451,356 

1,360.503 

1906 

66   8 

5,401.766 

3.667,551 

1907 

67   5 

10.023,311 

6.155,391 

1908      .. 

52   9 

19.437.785 

9.133.378 

1909 

51    5 

25.897.825 

12.461.576 

1910 

53    5 

30.645.181 

15.478.047 

1911    ... 

53    3 

31.507.791 

15,953.847 

1912 

60   8 

30.243.859 

17,408.935 

1913 

57   8 

29.681.975 

16.553,98! 

1914 

54  8 

25.162.841 

12.765,461 

1915 

49   69 

24.746.534 

12,135,816 

1916 

65   661 

19.915.090 

12,643,17:. 

1917 

81    417 

19,401.893 

16,121,013 

1918 

96    772 

17.661.694 

17.341.790 

1019 

III    122 

11.214.317 

I2.738,?94 

1920   . 

100   900 

10.846,321 

10.654.471 

1921 

3  end  of  1921 

f.2   654 

8,279.320 

5.413.520 

Total  t 

322.858,563 

$198,099,336 
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During  the  examination  of  the  mines  I  had  the  oppor- 
tunity to  discuss  with  mine  managers  and  mine  captains 
the  geology  of  the  various  properties.  Most  of  the  views 
outlined  herein  are  those  held  in  well-informed  circles  at 
Cobalt.  It  is  not  possible,  of  course,  to  mention  the 
names  of  all  the  mining  men  from  whom  information 
was  obtained.     I  was,  naturally,  more  associated  with 
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who   wore   particularly    interested   in 

jical  structure,  and  would  like,  .therefore,  to  refer 

C.  Bateman,  manager  of  the  La  Rose 

mine;   Warren    Emens.   of   the   Mining   Corporation   of 

an  Reid  and  Angus  Campbell,  of  the  O'Brien 

mine,  and  .Major  J,  H.  Rattray. 

Doling  the  resurvey  1  had  the  valuable  assistance  of 

Sill,  J.  M.  Robb,  T.  R.  Buchanan,  and  others. 
N'o  attempt  will  be  made  here  to  discuss  the  literature 
The  report  of  Willet  G.  Miller  has  already 
been  mentioned;  his  report  will  always  remain  the 
-  c  on  the  area.  But  a  number  of  interesting  papers 
have  been  published  from  time  to  time,  chief  among 
which  is  the  account  o(  A.  R,  Whitman's  and  W.  L. 
Whitehead's  examination  in  1916  of  the  Cobalt  mine 
workings,  which  was  privately  done  for  and  at  the 
expense  of  the  mining  companies  at  Cobalt."  Their 
work,  together  with  the  papers  of  E.  S>.  Bastin,  J. 
Mackintosh  Bell.  S.  F.  Emmons,  G.  R.  Mickle,  Chase 
Palmer.  John  Reid.  and  many  others,  will  be  discussed 
in  the  final  report  on  Cobalt.  Accompanying  the  final 
report  will  be  a  chapter  dealing  with  the  history  and 
methods  of  treating  the  ores  of  Cobalt  by  F.  D.  Reid 
and  James  Denny,  than  whom  there  ai-e  no  more  skilful 
arch  men  in  Canada.  Owing  to  the  research  work 
of  Reid  in  the  concentration  of  the  Cobalt  ores,  and  of 
Denny  in  the  metallurgy  of  the  ores,  these  men  have 
become  the  leaders  in  their  field. 


Volumetric  and  Gravimetric  Determination 
of  Zinc  in  Ores 

The  quantitative  separation  of  zinc  from  all  the  com- 
mon metals,  its  gravimetric  determination  as  oxide  and 
volumetric  determination  by  the  ferrocyanide  and  sul- 
phide methods  have  been  discussed  at  length  in  a  series 
of  articles  by  S.  Urbasch  in  the  Chemiker  Zeitung. 
We  quote  from  an  abstract  published  in  the  Journal  of 
the  Society  of  Chemiral  Industries: 

The  following  modified  ferrocyanide  method  is 
recommended  for  routine  work  on  ores  and  smelter 
products,  and  if  followed  in  detail  gives  results  com- 
paring favorably  with  those  obtained  by  other  methods. 
An  amount  equaling  1.5  g.  of  the  finely  powdered  sample 
is  dissolved  in  20  c.c.  of  fuming  hydrochloric  acid; 
3  c.c.  of  strong  nitric  and  6  c.c.  of  1: 1  sulphuric  acid 
are  added,  and  the  solution  is  evaporated  to  expel  most 
of  the  hydrochloric  acid. 

The  assay  is  then  treated  with  hydrofluoric  acid,  drop 
by  drop,  until  all  gelatinous  silica  has  dissolved  (the 
glass  of  the  beaker  must  be  free  from  zinc)  and  the 
heating  continued  till  fumes  of  sulphuric  acid  are 
evolved.  The  residue  is  dissolved  in  60  c.c.  of  water, 
the  solution  saturated  at  60  to  70  deg.  C.  with  hydrogen 
sulphide,  filtered,  and  the  filtrate  boiled  to  expel  excess 
of  the  gas.  The  boiling  solution  is  oxidized  with  3  to 
5  c.c.  of  3  per  cent  hydrogen  peroxide,  allowed  to  cool, 
treated  with  0.5  to  2.0  c.c.  of  bromine  and  diluted  to 
180  c.c.  Then  20  g.  of  ammonium  chloride  is  added, 
followed  by  100  c.c.  of  ammonia  (sp.  gr.  0.91)  and  the 
solution  is  diluted  to  300  c.c.  in  a  graduated  flask. 
At  this  point  100  c.c.  (=0.5  g.  of  ore)  is  filtered  through 
a  dry  paper  into  a  beaker,  which  is  allowed  to  stand  on 
a  warm  sand  bath  overnight  to  expel  the  bulk  of  the 
free  ammonia.  The  solution  is  exactly  neutralized  with 
hydrochloric  acid ;  three  drops  of  1 :  1  acid  are  added  in 


excess,  the  liquid  is  diluted  to  150  c.c,  heated  to  boiling, 
and  titrated  with  potassium  ferrocyanide  (21.6  g.  per 
liter)  until  the  blue  color  of  the  solution  fades  to  white 
(3  c.c.  of  ferric  chloride  solution  containing  0.1  g.  of 
iron  per  liter  is  previously  added  as  indicator). 

A  standard  zinc-chloride  solution  containing  5  g.  of 
zinc  per  liter  is  then  carefully  run  into  the  assay  until 
the  blue  color  just  reappears,  and  this  amount  of  zinc 
is  deducted  from  that  found  in  the  first  titration.  The 
ferrocyanide  is  standardized  against  pure  zinc  that  has 
been  through  the  same  series  of  operations  as  the  assay. 

A  large  excess  of  ferrocyanide  must  be  avoided  in  the 
first  titration,  or  high  results  will  be  obtained.  With 
small  quantities  of  zinc  (less  than  5  mg.),  the  volume 
of  the  solution  before  titration  should  not  exceed  30  c.c. 
and  it  should  contain  not  more  than  0.5  g.  of  ammonium 
chloride;  only  0.2  c.c.  of  the  iron  indicator  is  added  and 
1  c.c.  excess  of  ferrocyanide  after  the  change  from  blue 
to  white.  The  latter  solution  in  this  case  is  1'5  the 
strength  given  above. 

The  separation  of  zinc  from  cadmium  by  means  of 
hydrogen  sulphide  in  10  per  cent  hydrochloric  acid  is 
not  complete,  in  the  presence  of  much  zinc,  in  one  opera- 
tion, as  the  cadmium  sulphide  adsorbs  zinc.  Complete 
separation  of  the  cadmium  may  be  obtained  by  boiling 
the  solution  (100  c.c.)  containing  5  c.c.  of  strong  hydro- 
chloric acid  for  30  to  45  minutes  with  a  strip  of  alu- 
minum, adding  30  c.c.  of  strong  hydrogen  sulphide  water 
and  filtering  off  the  cadmium  precipitate,  washing  it 
with  hydrogen  sulphide  solution. 

Zinc  may  readily  be  precipitated  as  sulphide  from  a 

N 
solution  containing  1  c.c.  of  y  acid  and  less  than  0.15  g. 

of  metal  per  100  c.c.  by  saturating  the  solution  with 
hydrogen  sulphide  at  50  deg.  C;  from  solutions  con- 
taining slightly  more  acid  than  this,  complete  precipita- 
tion is  effected  by  heating  under  pressure.  In  either 
operation  separation  from  the  other  metals  of  the  am- 
monium sulphide  group  is  complete  except  when  much 
cobalt  is  present,  in  which  circumstance  the  first  pre- 
cipitate is  green  and  contains  cobalt. 

The  Schaffner  volumetric  zinc  assay  is  discussed  at 
some  length,  and  it  is  shown  that  to  obtain  concordant 
results,  the  concentration  of  ammonium  salts  and  am- 
monia must  be  as  low  as  possible  and,  in  any  event,  the 
same  in  the  assay  as  in  the  standard. 


"Economic  Geology,  Vol.  15,  No.  2,  March,  1920. 


Germany  Will  Import  Iron  Ore  from 
Newfoundland 

Sundry  German  companies,  which  made  a  trial  of 
Newfoundland  iron  ore  many  years  ago,  have  just  con- 
cluded contracts  for  the  delivery  of  800,000  tons  of 
Newfoundland  Wabana  ore,  according  to  Commerce 
Reports.  This  ore  is  as  suitable  for  the  production  of 
basic  bessemer  pig  iron  as  French  minette  or  the 
French  ore  in  Normandy.  It  is  estimated  that  it  will  be 
possible  to  procure  about  1,000.000  tons  per  annum  of 
this  ore  from  Newfoundland  or  Labrador.  The  price  of 
the  ore,  contracts  for  which  are  said  to  have  been 
entered  into  with  three  Wabana  companies,  is  given  at 
the  low  figure  of  18s.  6d.  c.i.f.  Rotterdam.  Supplies 
from  French  Lorraine  and  from  former  German  Lor- 
raine were  for  a  long  time  limited  by  the  French  govern- 
ment after  the  Armistice,  and  though  they  are  now  more 
abundant,  little  is  being  imported  into  Germany. 
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Magnetic  Log  Washers  in 
Iron-Ore  Concentration 

The  Development  of  a  Satisfactory  Device  for  Concentrating  Low-Grade  Magnetic  Iron 

Ores — Washers  of  Rake  Type  Receive  Overflow  from  Classifiers,  and  Discharge 

Is  Into  Machines  of  the  Spiral  Type  at  the   Babbitt   Plant 

By  H.  H.  Wade 


THE  MAGNETIC  LOG  WASHER  has  been  devel- 
oped at  the  Minnesota  School  of  Mint's  Expi 
Station  as  a  means  of  concentrating  finely  crushed 
magnetite  ores.  In  1915,  samples  of  hard  magnetite- 
bearing  rock  from  the  eastern  Mesabi  Range  were 
brought  to  the  station  for  examination  and  tests.  This 
eastern  Mesabi  rock,  or  taconite,  is  hard,  of  a  greenish 
gray  color,  with  black  bands  of  magnetite,  and  contains 
about  25  per  cent  magnetic  iron.  After  crushing  the 
rock  to  pass  150  mesh,  it  is  possible,  by  the  use  of 
magnets,  to  collect  the  iron  oxide  as  a  concentrate  that 
is  sufficiently  pure  for  blast-furnace  use.  Some  trouble 
was  experienced  in  using  the  available  magnetic  sep- 
arators for  concentrating  the  finely  crushed  ore,  and  in 
an  endeavor  to  obtain  a  more  suitable  machine  the 
magnetic  log  washer  was  developed. 

Large  tonnages  of  low-grade  hematite  ore  of  a  variety 
called  "wash  ore"  are  concentrated  in  Minnesota  by 
use  of  specially  designed  and  perfected  log  washers 
similar  to  those  that  have  been  used  in  the  Southern 
states  for  many  years.  By  adding  magnets  to  the 
bottom  of  the  trough  of  an  ordinary  log  washer,  a 
machine  which  has  been  used  for  concentrating  the 
hematite  ores  can  be  used  also  to  concentrate  the  finely 
crushed  magnetite  ores.  The  first  machine  of  this  type 
made  at  the  Mines  Experiment  Station  was  a  rather 
crude  device,  but  its  operation  showed  sufficient  promise 
to  warrant  further  investigation. 

Later  a  small  machine  was  built,  such  as  the  one 
shown  in  Fig.  1.  This  consists  of  a  rectangular  box 
24  in.  long  and  4  in.  wide,  along  the  bottom  of  which 
are  magnetic  poles.  Inside  the  box  and  extending  the 
full  length  are  two  parallel  shafts  or  "logs"  which  are 
provided  with  blades  placed  at  such  an  angle  that  they 
agitate  the  material  and  carry  the  concentrate  forward. 
An  overflow  dam  at  the  lower  end  of  the  machine  main- 


•Metallurgist,    limes   Experiment   Station.    Uni 
sota,  Minneapolis.  Minn. 


sity  of  Minne- 


tains  a  pool  of  water  into  which  the  finely  ground  ore 
is  fed  at  a  point  about  eight  inches  from  the  lower 
end.  The  effect  of  the  magnetic  field  in  the  bottom  of 
the  box  is  to  cause  all  of  the  particles  of  magnetite, 
no  matter  how  fine  they  may  be,  to  become  magnetized 
and  stick  to  one  another,  thus  forming  larger  particles 


Fig.  1.    Experimental  2U-in.  magnetic  log  ivasher 


Fig.  2.     Magnetic  log  washer,  60-in.  type 

resembling  small  snowflakes.  The  magnetic  attraction 
also  causes  the  particles  to  settle  rapidly  to  the  bottom 
of  the  box,  where  they  collect  in  a  bristling  mass  some- 
what resembling  fur.  The  blades  of  the  rotating  logs 
cut  into  this  mass  of  material,  violently  stirring  it  and 
at  the  same  time  moving  it  upward  along  the  inclined 
bottom  of  the  box.  The  magnetite,  after  being  conveyed 
from  the  pool  of  water,  passes  under  a  clean  wash- 
water  spray,  and  is  finally  discharged  at  the  upper  end 
of  the  machine  as  a  clean  concentrate.  The  rotating 
logs  produce  sufficient  agitation  to  keep  the  non-magnetic 
material  in  suspension  until  it  is  carried  over  the  tailing 
dam  by  the  flow  of  water.  When  a  properly  prepared 
feed  is  treated  in  this  machine,  the  concentrate  contains 
practically  no  free  particles  of  non-magnetic  material 
and  the  tailing  practically  no  free  particles  of  magnetic- 
material.  When  treating  — 150-mesh  eastern  Mesabi 
rock  assaying  25  per  cent  magnetic  iron,  a  concentrate 
is  produced  assaying  65  per  cent  iron,  and  the  tailing 
carries  less  than  1  per  cent  of  magnetic  iron.  In  other 
words,  the  extraction  is  usually  better  than  95  per  cent. 
After  considerable  experimental  work  with  the  small 
machine,  in  which  mechanical  as  well  as  metallurgical 
data  were  secured,  a  machine  was  built  for  experiments  on 
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.<r  scale.     This  machine,  shown  in  Figs.  2  and  3, 
••    long  and  12  in.  wide.    Originally,  it  was  equipped 
with   blades   similar   to   those   used   in  a  standard  log 
washer,   but  to  simplify  construction  and  increase  ca- 
pacity   continuous    spirals    were    substituted    for    the 
blades.     These  spirals,  which  are  of  ribbon  form  and 
wound   to  produce  a   worm  of  rather  large  pitch, 
rm  the  same  functions  as  blades  and  are  mechan- 
ically far  superior  to  the  blades  used  in   the  original 
Many  tests  were  made  on  this  machine,  some 
of   which    were    in   combination   with    a   ball   mill   and 
tiers   and   approximated  continuous   working   con- 
ditions.    Capacity  figures  were  obtained,  and  gradually 


Fig.  3.     Diagram  of  magnetic  log  washer 

facts  were  assembled  which  made  it  possible  accurately 
to  design  a  still  larger  machine. 

The  opportunity  came  to  design  a  semi-commercial 
magnetic  log  washer  when  the  Mesabi  Syndicate  erected 
its  experimental  mill  at  Duluth  during  the  summer  of 
1916.  Two  magnetic  log  washers  were  built  for  this 
mill,  each  of  which  was  14  ft.  long  and  24  in.  wide. 
Originally  these  machines  were  equipped  with  logs  hav- 
ing a  number  of  blades,  but  eventually  the  blades  were 
replaced  by  ribbon  spiral  conveyors.  These  two  ma- 
chines were  operated  continuously  in  twenty-four-hour 
sen-ice  during  the  summer  and  fall  of  1916,  and  from 
then  until  the  plant  was  dismantled  in  1918  they  were 
operated  intermittently.  About  six  thousand  tons  of  con- 
centrate was  produced  by  means  of  these  two  machines. 


Fig. 


Magnetic  log  washer  (18-ft.)  made  for 
Mesabi  Iron  Co. 


From  the  information  gained  at  this  mill,  designs  were 
made  for  the  commercial  machines  'Fig.  4)  which  are 
now  being  installed  at  the  plant  of  the  Mesabi  Iron  Co. 
■  formerly  the  Mesabi  Syndicate)  at  Babbitt,  Minn. 
These  machines  are  18  ft.  long  and  6  ft.  wide,  and  each 
is  equipped  with  four  logs  of  the  ribbon  spiral  conveyor 
type.  Each  of  the  machines  will  receive  a  feed  of  — 150 
rr.esh  ore  direct  from  bowl  classifiers  and  will  have  a 
capacity  of  about  one  hundred  tons  of  concentrate  per 
day.  About  one  kilowatt  of  electrical  energy  will  be 
required  for  exciting  the  magnetic  poles  and  about  one 
horsepower  will  be  sufficient  for  the  mechanical  oper- 
ation of  the  machine. 


The  feed  to  these  machines  will  assay  about  35  per 
cent  magnetic  iron.  This  product  will  be  the  overflow 
from  a  Dorr  bowl-type  classifier  and  will  contain  about 
92  per  cent  water.  To  secure  the  fine  classification,  this 
amount  of  water  is  necessary,  but  it  has  been  found  that 
better  operating  conditions  are  secured  if  part  of  the 
water  is  removed  before  attempting  the  concentration 
of  the  ore.  For  this  reason  the  classifier  overflow  will 
first   be   delivered    to    magnetic    log   washers   operated 


Fig.  5.     Vertical  desig7i  of  magnetic  log  washer 

with  Dorr  rake  instead  of  spiral  motion.  These  rakes 
move  slowly  and  produce  little  agitation.  The  magnetite 
in  the  feed  is  drawn  immediately  to  the  bottom  of  the 
trough,  and  the  action  of  the  rakes  moves  it  forward 
and  upward  until  it  is  delivered  over  the  front  end  of 
the  machine  at  about  60  per  cent  solids.  The  excess 
water  and  a  large  amount  of  fine  tailing  washes  over 
the  rear  end  of  the  machine,  and  therefore  a  thickened, 
partly  concentrated  ore  is  produced.  As  a  matter  of 
fact,  practically  all  of  the  free  silica  is  carried  away 
with  the  excess  water,  and  the  gangue  that  accompanies 
the  concentrate  is  really  a  middling  and  carries  particles 
of  magnetite  attached  to  particles  of  silica.  The  clean- 
ing action  may  be  increased  in  this  machine  by  altering 
the  shape  and  cycle  of  operation  of  the  rakes  by  in- 
troducing baffles  in  the  rear  end  of  the  machine  or  by 
the  use  of  wash  water  introduced  as  a  surface  spray 
from  above,  or  as  a  bottom  water  from  below. 

This  partly  concentrated  product  from  the  rake-type 
machine  is  discharged  directly  into  the  spiral-type 
magnetic  log  washer,  which  produces  a  finished  concen- 
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trate  which  will  assay  65  per  cent  iron.  The  tailing 
from  this  second  machii.e  will  assay  less  than  1  per 
cent  magnet ic  iron  and  may  either  be  discharged  from 
the  plant  or  be  returned  to  the  ball  mill  or  classifier 
for  further  grinding.  Any  iron  not  in  the  magnetic 
state,  such  as  hematite  or  iron  silicate,  will  be  lost  in 
the  tailing. 

The  magnetic  log  washer  is  really  a  slime-treating 
machine,  and  any  material  coarser  than  48i-mesh,  whether 
magnetic  or  non-magnetic,  that  is  fed  to  this  machine 
will  be  discharged  as  concentrate.  Therefore,  no  ore 
should  be  fed  that  contains  material  coarser  than 
48-mesh.  Best  results  are  accomplished  on  material 
crushed  to  100-mesh  or  finer.  The  action  of  the  mag- 
netic field  is  so  positive  that  the  ore  cannot  be  crushed 
too  fine  to  be  handled  satisfactorily  in  this  machine. 
If  ore  coarser  than  48-mesh  is  to  be  treated,  it  should 
be  separated  into  a  sand  and  a  slime,  and  only  the 
slime  should  be  passed  through  the  magnetic  log  washer. 

During  the  experimental  period,  several  modifications 
of  the  design  of  the  magnetic  log  washer  were  tried 
out.  These  were  simply  the  natural  developments  re- 
sulting from  observing  the  action  of  the  machine.  In 
one  of  these  the  log  washer  was  modified  into  the  form 
of  a  vertical  machine.  (Figs.  5  and  6.)  The  tank, 
instead  of  being  box  shaped,  open  at  the  top  and  one 
end,  was  made  cylindrical,  open  at  the  top  and  with 
a  spigot  at  the  bottom.  The  magnets  were  placed 
around  the  outside  of  the  vertical  cylinder,  and  by 
their  action  produced  a  magnetic  field  inside  the  cylin- 
der. This  machine  was  equipped  with  only  one  log, 
which  was  suspended  in  the  cylindrical  tank  and  driven 
by  a  spur  gear  from  above.  The  shaft  was  made  hollow 
for  about  one-half  of  its  length,  so  that  the  original 
feed  could  be  added  to  a  rotating  cone  at  the  top  of 
the  shaft,  and  could  be  delivered  through  the  hollow 
shaft  to  the  magnetized  part  of  the  cylinder  at  about 
its  center.  This  machine  was  operated  either  by  revolv- 
ing the  log  in  such  a  direction  as  to  cause  the  concen- 
trate to  be  conveyed  up  the  side  of  the  cylinder  and 
discharged  over  the  upper  edge  against  a  downward 
wash  of  clean  water,  or  by  revolving  the  log  in  the 
opposite  direction  so  as  to  cause  the  concentrate  to 
move  down  the  side  of  the  cylinder  against  an  uprising 
wash  of  clean  water  and  be  discharged  through  a  spigot 
at  the  bottom  of  the  machine.  In  one  method  of  oper- 
ation the  tailing  was  discharged  through  the  spigot  at 
the  bottom  and  in  the  other  it  overflowed  the  top  of 
the  cylinder. 

In   the   first   test,   made  on   a   small   machine   a   few 
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Fig.  7.    Inclined  design  of  magnetic  log  ivasher 

inches  high,  it  seemed  that  satisfactory  results  might 
be  expected.  Therefore  a  large  machine  having  a  12-in. 
diameter  log  about  6  ft.  long  was  constructed  and 
tested.  Though  it  was  possible  to  make  a  separation 
of  the  magnetic  from  the  non-magnetic  material  by 
means  of  this  machine,  results  could  not  be  secured 
which  were  as  satisfactory  as  those  produced  on  the 
inclined  machine,  and  after  experimenting  with  a  num- 
ber of  modifications  of  the  design,  this  type  of  con- 
struction was  discontinued.  From  an  operating  point 
of  view,  the  type  had  many  disadvantages. 

Another  design  (Fig.  7)  was  proposed  in  which  the 
inclined  open  tank  was  made  annular  in  shape,  similar 
to  a  Dorr  thickener  tank,  with  magnets  placed  along 
the  bottom.  The  bottom  of  the  tank  was  made  conical, 
with  the  apex  of  the  cone  in  the  center  extending  a 
short  distance  above  the  water  level.  Plows  were  used 
similar  to  the  plows  on  a  thickener,  and  the  overflow, 
as  in  the  operation  of  the  thickener,  extended  around 
the  entire  periphery.  The  concentrate  was  scraped  up 
the  incline  and  discharged  through  an  opening  near 
the  center  of  the  machine.  Wash  water  was  added  to 
the  concentrate  above  the  water  line.  Though  this  ma- 
chine would  not  produce  a  clean  concentrate,  it  would 
make  an  effective  magnetic  dewaterer.  This  type  of 
machine  will  not  be  included  in  the  plant  at  Babbitt, 
however,  as  it  does  not  fit  into  the  mill  design,  and 
the  rake-type  magnetic  log  washer  is  a  more  satisfactory 
substitute. 

It  should  be  understood  that  the  types  described  were 
not  the  only  ones  tried,  the  fact  being  that  these  are 
the  survivals  of  a  long  series  of  experiments  with  all 
sorts  of  rotating,  shaking  and  agitating  devices — too 
long  a  list  to  describe  in  this  article. 
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Fig.  6.     Sketch  of  vertical  magnetic  log  washer 


Mineral  Resources  of  the  Ivory  Coast 

The  geology  of  the  Ivory  Coast,  on  the  Western  coast 
of  Africa,  has  been  little  studied,  and  gold  is  the  only 
mineral  that  has  been  worked  to  any  extent.'  The  gold- 
bearing  region  is  apparently  extensive  and  is  probably 
related  to  that  of  the  Gold  Coast.  Prospecting  is  diffi- 
cult, owing  to  the  need  for  sinking  exploratory  shafts, 
but  the  veins,  situated  in  lateritic  strata,  are  often  rich, 
and  contents  of  500  g.  (16.1  oz.)  gold  per  metric  ton 
are  not  uncommon.  The  mineral  contains  bismuth  tellu- 
ride.  which  causes  losses  in  the  amalgamation  process 
and  makes  treatment  with  chlorine  or  cyanide  almost 
impossible.  Superficial  deposits  of  limonite  occur  in  the 
laterites,  but  have  never  been  exploited. 
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The  Marketing  of  Silver  Bullion 

North  American  Continent  the  Greatest  Source  of  Metal — Asia  Consumes  Largest 

Amounts  of  Bullion  and  Coin — London  and  New  York 

Market  Practices  Discussed 

By  Parker  D.  Handy 

put.    Handy   £   Harman 


FROM   the  earliest   recorded    history   of   mankind, 
silver  has  been   used  as  a   money  metal,  and  the 
people  of  China  and  India,  representing  the  oldest 
civilizations  of  the  world,  are  today  the  largest  buyers 

e  white  metal  for  coinage  and  commercial  uses. 
.More  than  four  hundred  millions  of  people  in  China  use 
silver  dard  of  value,  and  in  India,  although 

that  country  is  on  a  gold  exchange  basis,  her  huge 
population  find  silver  as  attractive  as  the  yellow  metal, 
and  even  when  the  Indian  government  is  not  buying 
silver  to  be  coined  into  rupees,  large  amounts  are  daily- 
bought  and  sold  in  the  bazaars.  During  1921,  when 
no  purchases  were  made  for  the  Indian  mint,  more 
than  40,000,000  oz.  was  shipped  to  India. 

In  China  a  coin  is  valued  not  so  much  because  the 
government  stamp  makes  it  legal  tender,  but  because 
this  stamp  guarantees  a  definite  content  of  precious 
metal.  China's  monetary  system  consists  of  small  coins 
of  nominal  value,  dollars  both  foreign  and  Chinese,  and 
many  kinds  of  taels  of  varying  weight  and  fineness,  all 

hich  are  used  as  mediums  of  exchange.  The 
Chinese  government  is  endeavoring  to  stabilize  the 
silver  circulation,  and  has  established  one  of  the  largest 
mints  in  the  world  at  Shanghai,  with  a  capacity  of  coin- 
ing half  a  million  dollars  a  day. 

Silver  Important  as  a  Money  Metal 

Trade  balances  are  covered  by  purchases  of  silver 
bullion,  and  fluctuations  in  exchanges  cause  large 
speculative  operations.  China  banks'  buying  and  selling 
silver  depending  on  exchange  rates  and  economic  con- 
ditions. During  1921  China's  demand  was  the  backbone 
of  the  silver  market,  as  over  52,000,000  oz.  was  shipped 
to  her  ports. 

To  mention  one  recent  instance  of  the  importance 
of  silver  as  a  money  metal,  Lord  Reading,  Viceroy  of 
India,  made  public  acknowledgment  last  year  of  the 
great  service  done  to  the  cause  of  the  Allies  in  the 
World  War.  by  the  action  of  the  United  States  Congress 
in  passing  the  Pittman  Act,  thus  furnishing  over  200,- 
000,000  oz.  of  fine  silver  for  export  to  India,  and  thereby 
enabling  the  Allies  to  maintain  their  credit  and  to  pur- 
chase and  pay  for  supplies  essential  to  win  the  war. 
Silver  bullion  was  absolutely  necessary,  as  India  had 
reached  the  saturation  point  on  the  issue  of  rupee 
paper.  England  also  required,  during  the  war,  large 
coinage  issues  for  use  in  Egypt  and  Mesopotamia. 

The  value  of  silver  as  a  money  metal  has  also  been 
illustrated  since  the  war  by  the  reverse  side  of  the 
picture  in  Central  Europe,  where  the  silver  coins  in 
circulation  have  been  largely  melted  and  sold  for  export 
to  provide  for  fiscal  emergency  and  where  units  of 
value  have  depreciated  owing  to  the  large  issue  of 
paper  money  and  economic  disturbance.  In  normal 
times,  however,  there  is  a  demand  from  other  countries 
for  silver  for  coinage  purposes. 

From  the  earliest  days  of  artistic  development,  silver 


has  been  the  favorite  metal  of  the  artisan  in  metallic 
craft,  and  today  we  have  a  constant  demand  to  satisfy 
the  silversmith,  whether  he  is  manufacturing  the 
bangles  and  bracelets  to  adorn  a  Hindu  wife,  or  the 
beautiful  silverware  displayed  in  the  show  windows  on 
Fifth  Avenue  or  Regent  Street. 

The  principal  uses  for  silver  are  therefore: 

First,  for  coinage  purposes,  and  as  a  medium  for 
exchange  in  settlement  of  trade  balances. 

Second,  for  manufacturing  demand  from  the  jewelers, 
silversmiths,  the  dental  trade,  the  electrical  industries, 
and  producers  of  nitrate  of  silver  for  photographic 
purposes. 

The  production  of  silver  is  by  three  stages  — 
(a)  mining,  (b)  smelting,  and  (c)  refining.  All 
refiners  endeavor  to  produce  "commercial  silver"  in 
bars  weighing  about  1,000  troy  ounces  and  assaying 
.999  fine.  In  this  "raw  material"  form  silver  is  sold 
and  shipped  for  export.  The  manufacturing  trades 
in  this  country  require  silver  to  be  pure  and  free  from 
traces  of  other  metals,  and  consequently  the  raw  mate- 
rial from  the  refinery  is  usually  fabricated  for  their 
special  needs  by  extra  refining,  alloying,  and  rolling 
to  suit  trade  requirements. 

As  the  largest  demand  for  silver  is  for  export,  the 
chief  marketing  points  correspond  geographically  to 
the  financial  and  shipping  centers,  and  are  London, 
New  York,  San  Francisco,  Bombay,  Calcutta,  Shanghai, 
and  Hongkong.  When  India  is  the  best  market,  silver 
naturally  goes  via  New  York  and  London  to  Calcutta 
and  Bombay;  but  when  China  is  the  buyer,  silver  is 
shipped  via  San  Francisco  to  Shanghai  and  Hongkong. 
There  are,  at  times,  special  orders  for  coinage  purposes 
from  other  countries,  but  the  bulk  of  our  exported  silver 
is  for  the  Far  East. 

The  annual  production  of  silver  varies  considerably, 
depending  on  economic  conditions,  development  of  new 
mineral  deposits,  such  as  the  Cobalt  district,  or  exhaus- 
tion of  old  mines.  The  peak  in  the  world  production 
occurred  in  1911,  with  an  output  of  over  226,000,000 
fine  ounces ;  but  the  last  few  years  show  a  drop  to  about 
175,000,000  oz.  annually. 

The  production  figures  for  this  continent  show: 

Ounces  Ounces 

1915       75,000.000  1921  50.000.000 

rill        79,000.000  1921  64,000,000 

1911        33.000,000  1921  10.000,000 

Silver  is  largely  a  by-product  in  the  mining  of  copper 
and  lead,  and  consequently  the  recent  reduction  in  cop- 
per mining  has  affected  the  silver  output.  The  con- 
sumption of  silver  for  coinage,  trade  balances,  and 
manufacturing  purposes  yearly  amounts  to  the  total 
output.  For  the  last  two  years  the  silver  market  has 
also  absorbed  about  50,000,000  fine  ounces,  the  proceeds 
of  coin  melted  up  by  the  countries  of  Central  Europe. 

China  is  usually  a  heavy  buyer  toward  the  close  of 
the  year,  in  time  for  shipment   for  the  Chinese  New^ 
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^  rar  settlement,  which  occurs  in  January,  or  February. 
Indian  demand  may  increase  at  the  time  of  the  settle 
ment  periods,  which  occur  monthly,  bul  the  onlj 
sonal  demand  is  during  the  summer  and  early  fall, 
depending  on  the  prospect  of  a  good  monsoon,  which 
means  good  crops. 

For  export  and  coinage  purposes,  silver  .999  fine  in 
bars  weighing   1,000  to   1,100  oz.   is  considered    good 
delivery,  although  bars  assaying  .990  to   .998  fine  are 
sometimes  accepted  without  additional  refining  chat 
lint  settlement  is  always  on  the  basis  of  a  troy  ou 
.999  fine. 

Manufacturing  demand  in  this  country  is  usually 
heavier  in  the  spring  and  fall. 

For  manufacturing  purposes  .999  fine  silver  only  is 
good  delivery,  and  the  metal  must  be  free  from  all 
chemical  impurities,  such  as  selenium,  tellurium,  arse- 
nic, cobalt,  and  other  metals. 

Silver  bars  bearing  the  stamp  of  the  U.  S.  Govern- 
ment or  of  any  recognized  refinery  are  considered  good 
delivery,  and  settlement  is  made  upon  the  basis  of 
stamped  weight  and  fineness,  subject  to  claims  for  any 
difference  in  weight  or  fineness  verified  by  report  of 
reliable  assayers.  Quantities  handled  vary  from  a  few 
hundred  ounces  to  fill  requirements  of  some  small 
manufacturer,  to  hundreds  of  thousands  of  ounces, 
covering  exchange  operations  or  coinage  orders. 

Fractional  fineness  less  than  .001  is  not  recognized, 
and  in  weighing, , ,;  B  of  an  ounce  is  the  closest  fraction 
allowed,  although  in  London  settlements  i  of  an  ounce 
is  the  nearest  fraction  paid  for. 

Silver  for  export  in  bar  form  is  usually  shipped 
naked,  the  shipping  marks  being  stamped  or  painted 
on  the  bars.  Silver  for  manufacturing  demand  in  small 
lots  or  in  fabricated  shape  is  always  packed  for  ship- 
ment. Shipments  for  export  or  domestic  use  are  always 
insured  against  loss  at  best  rates  obtainable,  upon 
actual  cost  valuation. 

Storage  charge  in  safe-deposit  vaults  is  at  the  rate 
of  lc  per  day  per  bar,  with  a  minimum  charge  of  5c. 
per  bar. 

Silver  is  valued  in  cents  per  troy  ounce  .999  fine,  and 
terms  are  net  cash  against  delivery  of  silver;  but  the 
domestic  manufacturer  expects  credit,  depending  on 
conditions. 

London  an  Important  Silver  Center 

In  London  there  is  a  spot  and  future  market,  and 
daily  quotations  are  made  for  prompt  and  sixty-day 
deliveries,  the  latter  quotation  generally  ruling  at  a 
discount  under  spot.  The  London  price  is  quoted  in 
pence  per  ounce  .925  fine.  Purchase  and  sale  of  silver 
bullion  in  London  is  conducted  by  four  bullion  houses 
which  command  the  respect  and  confidence  of  the 
Eastern  banking  institutions  and  other  leading  silver 
operators.  These  four  firms  are  Messrs.  Mocatta  & 
Goldsmid,  Samuel  Montagu  &  Co.,  Pixley  &  Abell,  and 
Sharps  &  Wilkins.  All  of  them  have  been  engaged  in 
the  silver  trade  for  several  generations.  The  daily 
quotation  that  these  brokerage  houses  settle  upon  at 
2  p.m.  is  arrived  at  by  comparing  the  orders  to  pur- 
chase with  those  to  sell,  and  as  a  result  of  the  exchange 
of  ideas  the  official,  or  what  is  called  the  "fixed,"  price 
is  determined.  It  is  the  general  usage,  when  the  price 
is  established,  for  the  buyers  to  accept  all  silver  offered 
at  the  conference  at  that  price.  This,  however,  does 
not  imply  that  silver  offered  for  sale  afterward  can  be 
disposed   of  at  the  fixed  price.     It  might  command  a 


higher  or  lower  price.     Bullion  is  sold  ti r  ch 

lint  the  purchase)  pays  one-eighth  per  cent  commission. 

Silver  in  New  York  is  usually  sold  for  prompt  de- 
livery,  although  at  times  forward  business  is  also 
transacted.  The  daily  New  York  official  quotatioi 
for  spol  silver  New  York  delivery  per  troy  ounce  .999 
and  is  based  on  the  best  market  obtainable  for 
silver  in  round  amounts,  whether  for  export  or  domestic 
use.  Economic  law  applies  to  silver  prices,  and  export 
demand  is  really  the  determining  factor  in  fixing  the 
price  for  silver.  The  official  New  York  price  is  usually 
established  each  day  about  noon  after  receipt  of  cables 
quoting  the  London  and  Far  Eastern  markets  and 
determination  of  exchange  rates.  This  quotation  nec- 
essarily cannot  cover  all  transactions  each  day,  depend- 
ing on  varying  conditions  as  to  amount  offering,  fluctu- 
ating exchange  rates,  and  tendency  of  the  market. 

It  is  often  impossible  to  sell  in  London  at  the  official 
quotation  after  the  price  has  been  fixed  and  orders  have 
been  filled,  or  even  at  the  official  price  at  time  of  fixing, 
unless  silver  is  spot  in  London.  The  New  York  quota- 
tion, therefore,  has  to  be  an  average  fair  price,  repre- 
senting the  daily  market  conditions. 

The  average  annual  price  in  cents  per  troy  ounce 
for  the  past  twelve  years  has  been: 


1  lente 

Cents 

1910. 

53.49 

1916 

65.66 

1911 

53.30 

1917 

81  42 

1912 

60.83 

1918 

96.77 

1913 

59.79 

1919 

III  II 

1914... 

54.81 

1920 

100.90 

1915 

49.68 

1921 

62.65 

Large  imports  are  made  to  this  country  from  Mexico, 
Canada,  and  South  America  to  be  sold  and  refined,  as 
New  York  and  San  Francisco  are  the  best  points  for 
export. 

The  effects  of  the  w:ar  and  subsequent  deflation  are 
reflected  in  the  fluctuations  in  price  the  past  few  years. 
The  reaction  in  price  would  undoubtedly  have  been 
much  more  severe  had  it  not  been  for  the  purchase  of 
all  domestic  production  by  the  U.  S.  Government  under 
the  Pittman  Act  the  past  two  years  at  one  dollar  per 
ounce  1.000  fine. 

Attempts  have  been  made  in  the  past  to  dominate 
prices  by  cornering  the  supply,  but  invariably  with 
disastrous  results  to  the  principals,  as  it  is  a  dangerous 
game  to  try  to  control  the  exchanges  of  the  world,  in 
which  silver  plays  so  important  a  part. 


Zinc-Dust  Fires 

At  the  Pittsburgh,  Pa.,  Experiment  Station  of  the 
Bureau  of  Mines,  tests  were  recently  made  with  water, 
sodium-carbonate  solution,  carbon  tetrachloride,  silicon 
tetrachloride,  and  a  frothy  mixture  as  extinguishers 
for  zinc-dust  fires.  The  frothy  mixture  extinguished 
the  fire  most  quietly  and  effectively,  so  it  was  tested  on  a 
larger  fire  in  300  lb.  of  zinc  dust.  Three  2J  gal.  foam 
extinguishers  smothered  the  fire,  but  danger  of  rekind- 
ling had  passed  only  after  elapse  of  several  hours,  due 
to  retention  of  heat  in  the  metal  by  the  foam  blanket. 

Thermal  data  show  that  water,  carbon  tetrachoride, 
and  carbon  dioxide  react  wTith  zinc  w-ith  liberation  of 
considerable  heat,  carbon  tetrachloride  producing  most. 
However,  no  violent  reaction  occurred  when  red-hot 
molten  zinc  was  poured  into  carbon  tetrachloride. 

Although  some  fire-extinguishing  materials  may  be 
injurious  or  may  be  decomposed  in  fires  to  produce  toxic 
gases  or  vapors,  no  especially  poisonous  gases  or  fumes 
are  evolved  from  burning  zinc  itself. 
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Heap  Leaching  of  Low-Grade  Copper  Ores — II 

Properly  Constructed  Vats  Preferable  to  Launders  for  Precipitation  Purposes — 

Irving-Dorr  Vat,  Equipped  With  Stirring  Apparatus, 

Superior  to  Ordinary  Type 

By  Joseph  Irving 


PRECIPITATION  ON  IRON  is  the  only  method  that 
has   been  found  generally  acceptable  for  the   re- 
">•    of   copper   from   solutions    resulting   from 
heap   leaching.      It    has    long    been    a    moot    question 


of  launders  is  that,  because  of  the  fast  flow  obtainable 
compared  with  that  in  an  ordinary  vat,  contact  is  better, 
and  a  higher  grade  of  precipitate  is  produced  from  weak 
liquors.    One  great  drawback  to  a  launder  installation  is 
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whether  a  vat  or  a  launder  will  make  the  best  precipitat- 
ing medium.  In  Spain  and  Australia,  where  both  are 
used,  the  launder  seems  to  be  preferred ;  at  Tharsis,  for 
example,  at  one  time  about  9,000  m.  (29,000  ft.)  of 
launders   were    used.      The   main    reason    for   the    use 


the  large  area  required,  even  when  launders  having  a 
4  x  4-ft.  section  are  used. 

However,  the  result  of  many  years'  experience  has 
shown  that  for  general  utility  and  efficiency,  a  properly 
constructed  vat  is  the  best  medium  for  the  satisfactory 
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recovery  of  copper  from  solu- 
tion; practice  has  demon- 
started  that  one  with  a  work- 
ing capaoity  of  2,680  cu.ft. 
has  given  as  good  results  as 
do  two  launders  with  a  com- 
bined working  capacity  of 
14,000  cu.ft.  Examples  are 
given  herewith. 

The  advantages  of  a  sim- 
ple vat  system  may  be 
summed  as  follows: 

As  a  result  of  the  efficiency 
of  the  vat  system,  the  area 
required  to  precipitate  a 
given  quantity  of  copper  is 
much  smaller  than  that  for 
a  launder  system.  As  vats 
can  be  erected  on  a  flat  site 
or  on  a  sloping  hillside,  and 
can  be  arranged  with  either 
the  minimum  drop  between 
them  or  a  drop  that  suits  the 
site,  the  amount  of  excava- 
tion necessary  is  always  a 
minimum.  As  the  underpin- 
ning for  a  vat  system  con- 
sists entirely  of  large  tim- 
bers, the  cost  of  framing  and 
erection  is  small.  The  vats 
come  from  the  manufactur- 
ers cut,  shaped,  and  marked, 
so  the  erection  coat  is 
further  lightened.  The  vats 
are  all  of  standard  size;  the 
time  required  to  cut  them 
out  and  ship  them  is  there- 
fore short.  Previously,  the 
vats  were  designed  with  the 
inlet  and  the  outlet  opposite 
to  each  other  and  set  in  the 
rim  of  the  vat;  when  filled, 
the  solution  merely  ran  in 
and  out  for  the  most  part. 
Contact  with  the  iron  was 
limited,  which  was  one  of  the 
reasons  why  vats  were  looked 
upon  with  doubt  for  some 
time.  When  the  entering 
solution  is  carried  to  the  bot- 
tom of  the  vat  by  a  down- 
take,  and  has  to  rise  through 
the  iron  before  escaping  by 
the  outlet,  the  contact  of 
solution  with  precipitant  is 
more  satisfactory. 

As  the  vats  are  round,  any 
contraction  or  expansion 
caused  by  the  solution  is  eas- 
ily adjusted.  There  are  only 
a  few  intake  and  discharge 
plugs;  these  are  all  on  the 
outside,  and  accessible  for 
repairs ;  the  danger  of  losses, 
due  to  leaky  system,  is  min- 
imized ;  the  nuisance  of  con- 
cealed or  underwater  plugs  is 
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Plan  ~A 

Type  of  precipitating  launder  used   in   vat   vs.   launder   tests 


General  arrangement   of  Irving-Dorr  precipitation  vat 
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avoided.  One  great  advantage  of  vats  over 
launders  is  thai  large  pieces  of  iron  can  be 
placed  in  them  Furnace  jackets,  converter 
■hells,  and,  in  fact,  all  the  scrap  from  a  smelter 
i6  available  for  use. 

The  [rving-Dorr  val  is  vastly  superior  to 
the  ordinary  vat,  even  when  the  latfc 
equipped  with  a  downtake;  a  more  complete 
contact  of  the  solution  with  the  iron  is  insured. 
in  consequence  of  the  intermittent  agitation  of 
the  solution  that  is  possible.  This  new  modi- 
neat  ion  is  similar  to  an  ordinary  vat.  with  the 
addition  of  a  Dorr  stirring  apparatus,  of  which 
the  paddles  and  blades  ate  placed  under  the 
false  bottom  of  the  vat  and  connected  by  a 
wooden  shaft  with  the  stirring  mechanism 
built  over  the  top.  The  stirring  apparatus 
need  be  worked  for  only  a  few  hours  each  day. 
The  agitation  produced  serves  to  dislodge  some 
of  the  copper  deposited  on  the  iron,  thus  ex- 
posing fresh  surfaces  to  the  incoming  solu- 
tion. At  the  same  time  the  cement  copper  is 
brought  forward  toward  the  central  dis- 
charge hole  that  is  placed  in  the  floor  of 
the  vat. 

I  have  carried  out  extensive  experiments  at  Bisbee 
to  determine  which  was  the  most  efficient  and  at  the 
same  time  most  economical  medium  to  use  for  the 
recovery  of  the  copper  from  the  solutions.  Launders 
were  tried  in  competition  with  plain  vats  with  flush 
inlets  and  outlets;  plain  vats  vs.  vats  provided  with  a 
downtake  inlet :  and  finally  vats  with  only  a  downtake 
inlet  vs.  the  Irving-Dorr  vat,  with  its  downtake  inlet 
and  stirring  apparatus.  Each  succeeding  step  showed  a 
steadily  increasing  advantage  over  the  launders,  and 
further  increased  advantage  over  the  preceding  one. 
The  accompanying  tables  of  results  obtained  in  these 
investigations  show  clearly  the  superiority  of  the  vats 
over  the  launders,  and  the  further  increased  advantage 
to  be  gained  by  using  the  Irving-Dorr  precipitating  vat. 
The  new  cementation  plant  at  Bisbee  will  contain  twelve 
of  these. 

Vats  or  launders  should  be  provided  with  false 
bottoms  to  carry  the  iron,  leaving  a  space  of  at  least 


Expt  rimental  vats  at  cementation  plant 

6  in.  between  the  false  and  the  true  bottom.  This  ar- 
rangement facilitates  the  recovery  of  the  cement  copper, 
as  only  a  minimum  amount  of  iron  will  have  to  be 
handled;  the  cement  copper  is  washed  into  the  lower 
compartment  and  out  through  the  discharge  holes.  The 
open  space  between  the  false  bottom  and  the  floor  of  a 
vat  should  be  about  12  in.  at  the  center,  which  permits 
a  slope  in  the  floor  from  the  periphery  toward  the  point 
of  discharge. 

Some  of  the  line  drawings  that  accompany  this 
article  have  been  reproduced  from  an  article  by  my  son, 
Joseph  Irving.  Jr.,  on  the  "Development  of  Copper  Pre- 
cipitating Apparatus"  that  appeared  in  the  Mining  and 
Scientific  Press  of  Oct.  15,  1921.  I  take  this  opportunity 
to  acknowledge  the  assistance  of  H.  F.  Yoder,  whose 
careful  sampling  and  measuring  during  the  period  over 
which  the  investigations  were  in  progress  helped  greatly 
to  secure  accurate  data  on  the  precipitating  efficiency  of 
launders  and  vats. 


COMPARATIVE  EFFICIENCIES  OF  VARIOUS  VATS 


Capacity,  cu.ft.    . 

Solution  treated,  gal 

Inflow,  lb.  copper  per  1.000  gal. 
Effluent,  lb.  copper  per  1, 000 gal. 
Extraction,  per  cent 


Four  Vats 

In  Series 

10.720 

529,462 

4.27 

2.04 

50.52 


Large 
Vat 
3,904 
214.080 
2.64 
1.96 
25  75 


COMPARATIVE  EFFICIENCIES  OF  PLAIN  VATS  AND  LAUNDERS 
Fourteen-Day    Period 


Precipitating  capacity,  cu.ft. 

Solution  treated,  gal 

Inflow,  copper  per  1,000  gal.  . 
Effluent,  copper  per  1 ,000  gal. 
Extraction,  per  cent    


Flush  Inlet    Downtake  Launders 


2.680 
,050,000 

18.46 


1,050,000     3,698,000 


18.46 

9  2 

50.10 


15.46 
9.65 
36.83 


COMPARATIVE  EFFICIENCIES  OF  PLAIN  VATS  AND  LAUNDERS 


Fourteen-Day  Period 


Precipitating  capacity,  cu  ft . . 
Solution  treated,  gal. 
Inflow,  lb.  copper  per  1 .000  gal 
Effluent,  lb.  copper  per  1,000  gal 
Extraction,  per  cent 


195,000     3,525.500 


Solution  treated,  gal. .  . 
Precipitating  capacity,  cu.ft. 
Inflow,  lb.  copperper  I.OOOgal. 
Effluent,  lb.  copper  per  1,000  cal 

Extraction,  per  cent 

Solution  treated,  gal 


Five-Day  Period 


JOO.OOO 
5,360 
8.67 
5.02 


448,000 
7.000 
8.02 
6.67 
16.83 
448.000 


I  OMPARATIVE   EFFICIENCIES   OF   PLAIN    VATS    AND 
IRVING-DORR   VATS 


Precipitating  capacity,  cu.ft 

Solution  treated,  gal 

Copper  recovered,  lb.  per  1,000  gal. 
Copper  recovered,  lb 


Irving-Dorr      Plain 

3,904  3,904 

1,310,000     1,057,700 

0.858  0.636 

1.194  680 

COSTS  OF  POW^R  AND  LABOR.     PLAIN  VAT  VS.  IRVING-DORR  VAT 

Test  I.    Irving-Dorr  Vat 

Power:  7  davs  at  I  hr.  per  dav:  9  days  at  I  hr.  per  day;  8  days 
at  2  hr.  per  dav;  equals  27.5  hr..  at  2.8  kw.  per  hr.  equals 
77  kw..  at  3.5  cents  equals  *?«« 

Labor 30° 

$5,695 


Copper  recoi  i  i 
Cost  per  lb. 
Plain  Vat 

Labor 

Copper  recovered,  lb. 
Cost  per  lb. 


Test  2.   Irving-Dorr  Vat 

Power:  50  days  at  1  hr   per  day  equals  50  hr 
equals  I40kw.,  at  3.5  c,i,- . 
Labor 


Copper  recovered,  lb. 

Cost  per  lb 

Plain  Vat 

Labor 

Copper  recovered,  lb. 
Cost  per  lb 


Total.... 
1.194 
$0.0047 


2-  3kw,  perhr. 


Total.... 

4,095 

$0  0027 
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Useful  Operating  Ideas 


r 


Repairing  a  Compressor- Valve  Cam 

One  way  of  repairing  a  compressor-valve  cam  in  an 
emergency  is  described  by  Earl  Paggett  in  Power  of 
April  25,  1922.  A  cam  on  the  valve  gear  broke  through 
the  valve-stem  hole.  There  being  no  spare  cams  in 
-  it  was  necessary  to  get  the  broken  one  repaired 
and  back  on  the  compressor  as  soon  as  possible. 


Method  of  making  temporary  repair  to  valve  cam 

The  pieces  of  the  cam  were  chucked  in  a  lathe,  trued 
up  by  the  valve-stem  hole,  and  recessed  on  each  side,  as 
shown  in  the  illustration.  Two  large  washers  were 
then  bored  out  to  a  driving  fit  on  the  valve  stem  and 
held  in  line,  while  drilling  and  riveting,  by  an  arbor 
the  size  of  the  valve  stem.  After  the  riveting  was  done, 
the  keyway  was  cut  in  the  washers  to  coincide  with  the 
keyway  in  the  cam. 

The  job  has  been  running  several  weeks  and  looks 
as  if  it  would  be  good  indefinitely. 


for  cutting.  A  ten-cent  paring  knife  is  suspended  by  a 
string  on  the  inside  of  one  of  the  doors  and  is  used  for 
cutting  the  paper.  The  50-yd.  roll  of  detail  paper  is 
mounted  on  a  roller. 


Wood  Cabinet  for  Drafting  Supplies 

A  case  for  use  on  jobs  where  it  is  frequently  diffi- 
cult to  obtain  a  suitable  container  for  drafting  supplies, 
such  as  detail  paper  and  tracing  cloth,  is  described  by 
Arthur  M.  Shaw  in  Engineering  News-Record  of  April 
27.  1922.  Its  design  is  shown  in  the  accompanying  cut. 
It  can  be  made  in  a  few  hours  by  a  carpenter,  and 
ordinary  dressed  lumber  can  be  used.  It  should  be 
made  wide  enough  for  the  largest-size  sheets  of  paper 
employed. 

It  is  not  necessary  to  remove  any  of  the  rolls  to 
take  off  the  required  amount.  The  loose  end  is  pulled 
out  the  required  length,  and  the  finger  is  run  over  the 
paper  on  the  square  edge  of  the  shelf,  leaving  a  mark 


—  B 

Front  Elevation 


Cabinet  for  drafting  supplies 


Loading  Ore  in  Skips 

There  are  two  methods  of  skip  loading.  In  the  first, 
the  bin  chutes  extend  to  the  edge  of  the  shaft  timbers, 
and  a  short  spout  which  is  operated  by  a  lever  spans  the 
clearance  space  between  the  skip  and  the  timbers.  The 
bin  gates  are  operated  by  racks  and  pinions,  or,  prefer- 
ably, by  compressed-air  cylinders.  Gates  and  gate 
openings  are  of  comparatively  large  section,  and  chutes 
should  be  high-sided  to  prevent  overflowing  and  spillage. 
Rapid  charging  is  necessary  where  large  tonnages  are 
to  be  handled. 

In  the  second  method,  a  small  steel  bin  is  placed 
directly  below  each  bin  gate.  The  auxiliary  bin  is  equal 
in  capacity  to  a  skip  load,  and  is  provided  with  a  quick- 
acting  gate  which  enables  the  contents  to  be  discharged 
in  a  few  seconds.  The  auxiliary  bin  is  filled  while  the 
skip  is  being  hoisted.  In  both  methods  the  front  of  the 
skip  bins  is  set  back  from  the  shaft  timbers  about  5  ft. 
This  gives  a  sufficient  working  space  for  the  loaders. 
Access  to  this  working  space  is  obtained  by  a  small  lad- 
derway  leading  to  the  station  or  connected  with  the 
manway  compartment  of  the  shaft. 
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Senator  La  Follette  Attacks  Lease  of 
Teapot  Naval  Oil  Reserve 

Policy  of  Thirteen  Years'  Standing  To  Conserve 
Naval    Oil    Resources    Has    Been    Aban- 
doned —  Indefensible,  Says  Senator 

SENATOR  LA  FOLLETTE,  of  Wisconsin,  on  April 
28,  attacked  the  action  of  the  Navy  and  Interior 
departments  in  leasing  the  Teapot  Dome  oil  field, 
north  of  Caspar,  Wyo.,  to  the  Mammoth  Oil  Co.,  con- 
trolled by  Harry  F.  Sinclair  and  associates.  A  full 
investigation  is  to  be  made.    The  Senator  said  in  part: 

"The  throwing  open  the  naval  reserves  by  leasing  the 
lands  to  oil  corporations  by  this  administration  came  as  a 
distinct  surprise  to  the  country.  The  policy  of  thirteen 
years  of  conserving  underground  oil  in  naval  oil  reserves 
has  been  abandoned.  The  three  great  naval  oil  reserves 
have  recently  become  private  oil  reserves. 

Without  access  to  the  records  in  this  case  it  is  somewhat 
difficult  to  get  at  all  the  facts,  but  there  is  sufficient  material 
available  to  make  it  plain  that  the  naval  reserves  are  in 
immediate  danger  of  being  sacrificed  to  private  exploitation 
at  the  hands  of  favored  interests. 

On  the  twenty-eighth  day  of  February  there  was 
organized  under  the  laws  of  Delaware  the  Mammoth  Oil  Co., 
with  a  capital  stock  of  $1,000,000.  The  incorporators  were 
T.  L.  Croteau,  of  Wilmington,  Del.,  who  subscribed  for 
eight  shares;  M.  A.  Bruce,  of  Wilmington,  Del.,  who  has 
one  share;  C.  H.  Blaske,  of  the  same  place,  who  also 
subscribed  for  one  share. 

The  next  record,  whicn  appears  in  the  files  of  the  Secre- 
tary of  State  of  Delaware,  is  an  amendment  to  the  articles 
of  incorporation  of  the  Mammoth  Oil  Co.,  which  by  this 
time  had  blossomed  out  with  a  vice-president  and  secretary, 
who  filed  the  amended  articles  of  incorporation  with  the 
Secretary  of  State.  They  are,  respectively,  G.  C.  Wahlberg 
and  H.  W.  Kenwell.  The  former  appears  in  the  directory 
of  directors  of  New  York  City  as  a  director  of  the  Sinclair 
Central  American  Oil  Corporation.  This  amendment  in- 
creased the  capital  of  the  Mammoth  Oil  Co.  from  $1,000,000 
to  $2,005,000.  There  were  certain  other  amendments  of 
the  articles  of  incorporation  not  material  to  note  at  this 
time.  In  passing  it  may  be  interesting  to  observe  that  this 
capital  stock  is  divided  into  two  classes — A  and  B — 2,000,000 
shares  being  class  A  and  5,000  shares  constituting  class  B. 
The  right  to  elect  directors  in  this  corporation  is  vested 
exclusively  in  the  holders  of  class  B  stock.  This  virtually 
gives  these   5,000  shares  absolute  control   of  the  company. 

A  conservative  estimate  of  the  value  of  the  Teapot  Dome 
is  one-half  billion  dollars.  Any  Senator  with  paper  and 
pencil  can  figure  out  the  value  of  these  5,000  shares  of  stock. 

At  the  very  time  when  correspondents  of  the  press  were 
being  assured  by  officials  of  the  Interior  Department  that 
no  lease  of  the  rich  naval  reserve  No.  3  had  been  made, 
a  certain  gentleman,  prominent  in  oil,  racing,  and  ad- 
ministration circles,  published  an  interview  in  the  New  York 
World  in  which  he  asserted  that  the  lease  had  been  signed. 
This  gentleman  was  none  other  than  Harry  Sinclair,  of 
the  Sinclair  Oil  Co. 

This  lease  between  the  Secretary  of  the  Interior,  the 
Secretary  of  the  Navy,  and  the  Mammoth  Oil  Co.  was 
signed  on  April  7,  1922.  The  fact  that  this  lease  had 
actually  been  made  was  not  officially  admitted  until  April 
21,  when  its  existence  was  acknowledged  in  the  letter  of  the 


Acting  Secretary  of  the  Interior  and  the  Secretary  of  the 
Navy,  in  response  to  Senate  resolution  of  April  IB,  1922, 
introduced  by  the  able  and  diligent  junior  Senator  from 
Wyoming   (Mr.  Kendrick). 

During  the  time  between  April  7  and  21,  when  this  mys- 
tery surrounded  the  public's  business,  speculation  in  Sinclair 
oil  jumped  on  the  New  York  Exchange  in  three  days' 
trading  over  $30,000,000. 

The  only  possible  defence  which  the  Interior  Department 
can  make  for  leasing  the  No.  3  reserve  is  that  it  is  being 
drained  by  drilling  in  the  adjoining,  privately  owned  Salt 
Creek  field.  No  other  valid  reason  can  be  advanced,  and  some 
reason  of  paramount  importance  for  the  action  taken  will 
have  to  be  proven  before  the  public  will  accept  this  reversal 
of  an  approved  Government  policy  which  has  been  in  force 
for  nearly  thirteen  years. 

The  Interior  Department  has  stated  that  an  "expert 
of  this  department"  has  found  that  the  Teapot  Dome 
was  menaced  by  drainage.  This  claim,  made  by  one  lone 
expert  of  the  Interior  Department,  is  contrary  to  nearly 
all  opinions  of  geological  experts  who  have  heretofore 
examined  and  are  intimately  acquainted  with  this  field. 

I  have  wired  Dr.  G.  B.  Morgan,  State  Geologist  of 
Wyoming.  His  telegram  is  direct  and  to  the  point.  It 
is  as  follows: 

Cheyenne,  Wyo.,  April  23,  1922. 
Senator  Robert   M.  La  Follette, 
Washington,   D.  C. 

No  producing  wells  in  neighborhood  of  Teapot  except  Salt 
Creek  wells.  My  opinion  is  that  Teapot  and  Salt  Creek  are 
separate  structures  and  practically  no  possibility  of  draining 
Teapot  through  Salt  Creek  wells. 

G.  B.   MORGAN,   State  Geologist. 

This  is  the  statement  of  a  scientist  in  the  employ  of  the 
State  of  Wyoming,  and  I  think  his  testimony  should  be 
accepted  as  disinterested.  A  telegram  from  the  Hon.  W. 
A.  Blackmore,  Mayor  of  Casper,  Wyo.,  which  is  very  close 
to  this  reserve,  gives  very  interesting  facts.  I  trust  that 
Senators  will  listen  carefully  to  this  telegram.     I  read: 

Casper,  Wyo.,  April   24,   1922. 
Hon.  Robert  M.  La  Follette, 
United  States  Senate. 
The  Teapot  structure  cannot  be  drained  by  outside  wells.     The 
Salt   Creek   and   Teapot   Domes  are  entirely   separate.     The   syn- 
cline   between   contains   water — two   wells   drilled    on    Salt   Creek 
side  proved  this.     Shannon  sand  in  Teapot  carries  oil — same  sand 
in  Salt  Creek  carries  water.     Hence  impossibility  for  outside  wells 
to    drain    Teapot.      These    views    upheld    by    geologists    who    are 
familiar  with  actual  conditions.     Government  owns  entire  Teapot 
I  tome,    and    I    believe   it   unwise   to   tap   same   at   this  time   with 
900,000,000  gallons  gasoline  reserve. 

W.  A.  BLACKMORE,  Mayor. 

In  addition  to  all  the  foregoing  I  had  my  secretary  call 
Dr.  David  White,  chief  geologist  of  the  Geological  Survey. 
In  answer  to  a  direct  question  as  to  whether  or  not  his 
office  had  stated  that  the  Teapot  Dome  could  be  drained 
by  contiguous  drilling,  Doctor  White  replied: 

There  is  no  information  in  my  office  upon  which  I  could  make 
any  such  statement.  The  only  statements  which  we  have  are 
those  of  interested  oil  parties.  We  have  considered  sending  a 
man  to  the  field  to  investigate  this  situation,  but  have  not  done 
so  as  yet  because  of  our  limited  appropriations. 

Throughout  this  entire  period1  the  record  will  show  that 
the  Navy  Department  was  in  correspondence  with  the  Presi- 
dent and  the  Interior  Department  urging  the  necessity  of 
reserves  for  fuel  oil.  Finally  two  petroleum  reserves  were 
created  by  Executive  order — Xo.  1  on  Sept.  2,  1912,  and 
No.  2  on  Dec.  13,  1912.     These  were  withdrawn  by  Presi- 
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iblished,    by 
1916,  naval  r<  serve  No.  3,  in 
I  lome. 

Secretary   of 

tance  of  holding 

•  iture    naval     use.      For 

•'  Dec.  l.  1916,  the  Secretary  of  the 

sity  of  oil  conservation 

for  the    ' 

1916,  the   Naval   Consulting   Hoard. 

\     Edison,  its  chairman,  declared  in  an 

tement   that  the  national   defence  would   he   im- 

i.y  legislation  was  enacted  which  would  divert 

from   the   Navy   any   portion   of   its   petroleum  fuel  reserve. 

Hearing  before  the  House  and  Senate  committees  on  Public 

n  Naval  Affairs  for  the  past  several  years  show 

testimony  by  naval   experts  support   the  conclusions  of  the 

Edison  report. 

There  are  many  official  reports  and  statements  by  experts 
on  the  necessity  of  doing  everything  possible  to  keep  in  the 
ground  intact  a  supply  of  fuel  oil  for  the  Navy. 

In  a  letter  to  the  chairman  of  the  Naval  Affairs  Com- 
mittee, dated  Feb.  IT,  1916,  Secretary  Daniels  said: 

These   reserves   were   relied    upon   when   the   policy   of   buildiiiR 

lining    ships    was    adopted;    and    n<.w    that    we    have    a    large 

■  -hips   that   depend   solely    upon   oil    for 

fuel,   it  is  of  the  utmost    importance  that  the  rights  and  needs  of 

•    not  overlooked  in  the  effort  to  relieve  oil  claimants 

of  oil  lands.  The   Navy  Department  does  not  desire  to 

from  th»-  naval  petroleum  reserves  at  the  present  tim< 

want  the  oil  converted  into  money  at  any  time,  but 

i  under  ground,  where  it  may  be  stored 

r  evaporation  until  the  decreased 

produ   ■  increased   market  price  renders  its  production 


Gulf  Production  Co.  Proves  New 
Dome  in  Texas 

Special  Correspondence 

A  new  salt-dome  oil  field  in  Fort  Bend  County,  Tex., 
about  seven  miles  south  of  Richmond,  the  county  seat, 
is  an  assured  fact.  In  February,  drilling  was  started 
by  the  Gulf  Production  Co.  on  the  Wheat  Ranch,  near 
Big  Creek.  Oil  was  struck  in  cap  rock  at  about  650 
ft.  and  in  rock  salt  at  750  ft.  The  discovery  of  this 
new  field  is  generally  credited  to  W.  C.  Moore  and  Lee 
Hager. 

The  selection  of  the  drilling  site  was  influenced  by  a 
gas  seep  and  a  sulphur-water  spring  in  the  bank  of 
Big  Creek  near  by.  So  far  there  is  little  to  indicate 
which  way  the  dome  Will  extend.  Leasing  is  not  as 
active  as  would  be  usual  under  normal  conditions, 
but  here  the  big  oil  companies,  especially  the  Gulf 
Production  Co..  had  most  of  the  surrounding  area 
"sewed  up"  before  the  well  was  drilled.  There  are, 
however,  a  few  small  tracts  left  which  are  held  at  mod- 
erate prices. 

West  Columbia,  the  largest  producing  coastal  salt- 
dome  oil  field,  is  just  emerging  from  an  overflow  of 
the  Brazos  River.  Operations  are  increasing,  especially 
in  the  northwest  extension,  where  eight  or  ten  rigs  are 
drilling.  In  this  section,  the  Humble  Oil  &  Refining  Co. 
is  preparing  to  set  screen  in  its  No.  1  Badge  well  at 
3,470  ft.  This  well,  the  most  northwesterly  in  the  field, 
blew  out  violently  about  two  weeks  ago,  wrecking  the 
derrick. 

No.  2  Melgard  well,  drilled  by  the  same  company,  has 
an  oil  showing  at  3,470  ft.  On  the  east  side  of  the 
field  the  Texas  Co.,  in  its  No.  72  Hogg,  is  setting  8A-in. 
casing  at  3,652  ft.  This  is  probably  a  record  depth  for 
casing  of  that  size  in  the  Gulf  Coastal  fields.  The  well 
is  an  offset  situated  on  the  central  east  line  of  the 
Japhet  tract. 


Loss  of  Gasoline  by  Evaporation  in  the  Oil 
Fields  Should  He  Reduced 

A  detailed  field  investigation  conducted  by  J.  H. 
Wiggins,  petroleum  engineer  for  the  U.  S.  Bureau  of 
.Mines,  has  shown  that  in  a  single  stage  of  the  handling 
of  crude  oil  the  volume  of  gasoline  that  evaporates  is 
equal  to  one-thirtieth  of  the  country's  yearly  gasoline 
production.  This  loss  occurs  during  the  few  days  that 
the  oil  is  stored  on  the  leases  before  being  taken  by 
the  pipe  line,  and  in  one  year,  in  the  Mid-Continent 
field  alone,  it  amounted  to  122,100,000  gal.  Large  as. 
it  is,  this  is  only  a  part  of  the  loss  on  the  lease.  In- 
vestigation has  shown  further  that  the  gasoline  in  crude 
oil  evaporates  from  one-half  to  six-tenths  as  rapidly  as 
the  same  gasoline  after  being  distilled  and  stored,  all 
evaporative  conditions  being  the  same.  Many  wastes 
in  the  oil  fields  are  called  "necessary."  By  this  is 
meant  that  the  cost  of  preventing  the  waste  is  greater 
than  the  gain  through  saving.  Evaporation  losses  have 
fallen  heretofore  in  this  category,  but  now  they  must 
be  considered  unnecessary.  It  is  no  longer  economical 
to  permit  losses  through  evaporation. 

In  accordance  with  its  purpose  of  seeking  to  con- 
serve mineral  resources,  the  Bureau  has  investigated 
the  loss  of  gasoline  by  evaporation  in  the  storage  and 
handling  of  petroleum.  Inasmuch  as  most  producers 
had  not  decided  that  their  losses  justified  corrective 
measures,  and  as  no  evidence  was  available  on  the  com-, 
parative  losses  in  various  stages  of  handling  the  oil, 
the  investigation  was  limited  to  determining  by  experi- 
ment and  observation  the  nature  and  magnitude  of- 
evaporation  losses,  where  the  greatest  losses  are,  and 
the  factors  controlling  evaporation.  The  results  of  the 
investigation,  as  presented  in  Bulletin  200,  indicate  that 
losses  from  evaporation  are  so  large  that  they  should 
at  once  receive  serious  consideration  by  the  industry, 
which  should  endeavor  to  reduce  them  to  a  minimum. 


Santa  Elena  Fields,  in  Ecuador,  Produce 
4,000  Bbl.  of  Oil  Monthly 

The  principal  petroleum  developments  in  Ecuador  are. 
those  at  the  Santa  Elena  fields,  on  the  west  coast,  ac-. 
cording  to  Commerce  Reports.  There  are  five  drilled 
wells  and  many  open  wells.  The  Anglo-Ecuadorian  Oil 
Fields,  Ltd.,  has  new  machinery  with  which  it  plans 
to  drive  five  more  wells  in  1922  to  prove  up  the  fields. 
The  quantity  of  crude  oil  produced  is  about  4,000  bbl. 
per  month.  The  product  of  the  open  wells  is  of  much 
lower  grade  than  that  of  the  drilled  wells,  the  latter 
being  of  exceptionally  high  grade.  No  accurate  figures 
are  available,  but  it  is  known  that  all  of  the  crude 
product  is  consumed  locally,  there  being  two  small  re- 
fining plants  in  the  district,  where  kerosene  and  gasoline 
are  produced. 

A  recent  discovery  of  oil  shale  and  petroleum  was 
also  made  in  a  district  north  of  Guayaquil  and  more 
than  100  miles  from  the  Santa  Elena  fields. 


Production  in  Mexia  Field  Decreasing 

Oil  production  from  the  Mexia  field  is  falling  rapidly. 
During  the  week  ended  March  11  the  daily  production 
was  153,000  bbl.;  March  18,  163,700  bbl.;  April  1, 
117,000  bbl.;  April  8,  112,000  bbl.;  April  21,  94.000  bbl. 
Up  to  April  15,  17,300,000  bbl.  was  the  total  production, 
from  the  field. 
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By  the  Way 


Geology  Applied  (o  Novels 

In  an   interval  of  illness,  when   the   mind  and  body 

wanders  backward  in  the  direction   of   childh I,   we 

have  been  reading  popular  novels— detective  stuff, 
South  Sea  stuff — anything,  so  long  as  there  isn't  a  real 
thought  in  it.  It  is  astonishing  what  a  wide  selection  of 
this  there  is.  And  yet,  no  doubt  some  of  these  popular 
novelists  take  themselves  pretty  seriously,  as  we  take 
ourselves;  and  possibly  their  millions  of  readers  are 
more  swayed  by  them  than  our  thousands  are  by  us. 

One  thing  particularly  interested  us,  though— what 
these  novelleros  owe  to  geology.  Without  geology  they 
would  be  lost.    Note  the  following  quotation   (p.  214): 

"All  my  life  I've  dreamed  of  this,"  he  said  divertingly. 
with  a  gesture  which  included  the  yacht.  "These  islands 
that  come  out  of  nowhere,  like  transparent  amethyst. 
that  deepen  to  sapphire,  and  then  become  thickly  green. 
And  always  the  white  coral  sand  rimming  them — 
emeralds  set  in  pearls!" 

And  elsew  here  ( p.  233)  :  "In  one  hand  the  bright  torch 
of  danger  and  in  the  other  the  golden  apples  of  love, 
with  her  eyes  full  of  sapphires  and  her  mouth  full  of 
pearls.  'With  her  eyes  full  of  sapphires,  and  her  mouth 
full  of  pearls.'  All  day  long  the  phrase  interpolated  her 
thoughts."    And  well  it  might. 

Again  (p.  270):  "The  iron  slipped  from  his  face 
.  .  .  the  recollection  rolled  up  to  her  lips  as 
verbal  lava  .  .  .  the  father  granite,  the  daughter 
fire  .  .  .  when  he  faced  Spurlock  the  granite  was 
cracked  and  rived." 

Sapphires  and  emeralds  were  good  geological-literary 
stuff  in  the  time  of  Solomon,  but  how  sick  we  are  of 
emerald  isles  in  sapphire  seas,  with  an  occasional  jade 
wave,  no  one  will  ever  know.  What  we  need  is  to  have 
no  one  given  a  novelist's  license  w-ithout  a  short  course 
in  geology,  so  that  at  least  he  can  ring  in  quartz,  feld- 
spar, calcite,  and  diorite  as  novelties. 

As,  frexample: 

"His  face  was  monzonite,  silicified  and  quartz-veined ; 
but  suddenly  grief  rived  and  faulted  it,  and  from  his 
eyes  there  leaped  drops  of  calcite.  And  her  own  coun- 
tenance, which  had  so  long  been  stony  and  even  marble, 
and  even,  under  the  poisoning  effects  of  suspicion  had 
actually  chilled  into  aquamarine,  suddenly  became  the 
most  beautiful  kunzite,  as  it  was  suffused  again  with 
love.  The  glacial  period  that  had  so  long  ruled  in  her 
heart  had  been  briefly  superseded  by  the  hot  sea  of 
flaming  basalt;  but  now  the  basalt  cooled,  except  for 
unexpected  little  fumaroles  here  and  there,  and  the  sun 
shone  thereon.  She  was.  after  all,  a  nugget  among 
women — a  thirty-ounce  nugget.  But  the  man — he  of 
the  chrome-steel  sinews  and  the  stellite  endurance — 
what  of  he?  Never  before  in  all  his  molybdenous 
career  had  he  thus  been  fairly  vanquished.  The  pay- 
streak  of  pure  high-grade  chalcocite  which  was  in  his 
character,  concealed  by  the  slight  overburden  of 
accumulated  habit,  had  been  laid  bare  in  a  moment  by 
the  steam-shovel  of  her  woman's  wit.  He  had  come  to 
the  end  of  his  sinking  rope  and  must  crosscut  or  quit; 
but  the  woman  had  accomplished  in  a  flash  what  was 
beyond  his  own  power.  He  blinked  at  her  uncertainly, 
as  a  candle  flickers  against  a  newly  opened  vug;    then 


the  nickel-steel  dropped  from  his  Eace,  foi   hi     aw  that 

more    than    gold,    of 
platinum,   while   the   utilitarian    women    lie   had   so   long 
admired  were  aluminum     solid,  hut  dreadful 
sive.    Their  lips  met.  ami  each  had  a  distinct  impn 
of  a  seismic  disturbance  somewhere  in  the 
Charleston,  or  that  somebody  had  fired  a  round  ol 
on  the  seventh  level." 

No  charge — no  copyright.     Heighho,  these  quibl 

Too  Much  of  a  Drawback 

"Been  readin'  a  lot  'baout  these  'ere  new  dances, 
m'son,"  said  Cap'n  Dick.  "Dam-me,  do  seem  as  'ow 
tha  'ol  country  'ave  gone  plumb  daft.  An',  min'  you, 
not  h'only  tha  young  chaps — t'were  nothin'  but  they 
did  dancin'  h'in  my  time,  m'son — but  a  lot  o'  these  'ere 
h'old  beggars  'ave  to  'ave  a  go  with  un.  Still  some  o' 
they  mus'  'ave  some  sort  o'  h'exercise.  But  'ard,  I 
fancy,  h'on  some  o'  these  young  maids  'oo  be  light  h'on 
their  feet  an'  don't  like  no  draggin'.  Puts  me  h'in 
mind  o'  tha  young  college  chap  'oo  come  'ere  three  year 
h'ago  an'  super  put  to  work  in  tha  timber  shed  with 
Martin  Treloar,  cuttin'  timbers  for  square  sets.  Af'fer 
they'd  'ad  a  go  for  'baout  a  'our,  Martin  sez,  '  'Ere, 
boy,  I  don't  min'  thee  ridin'  h'on  tha  saw,  but  thee'll 
'ave  to  stop  scrapin'  thy  feet  h'on  tha  bloody  groun.' '  " 

What  Washington  Overlooked 

George  Washington  should  have  been  a  geologist  in- 
stead of  a  surveyor.  All  about  him  at  Valley  Forge 
lay  boundless  mineral  wealth,  if  we  may  believe  the 
Year  Book  of  the  Chester  County  Council  of  Boy 
Scouts,  yet  it  escaped  his  notice — and  this  at  a  time 
when  the  financial  shoe  must  often  have  pinched 
exceedingly.     The  Year  Book  says: 

"A  marvellous  discovery — on  an  eleven-acre  farm  just 
half  a  mile  beyond  Valley  Forge,  where  Washington  with 
his  ragged,  barefoot  soldiers  trod  valiantly  back  and  forth 
so  many  years  ago.  a  modern  Golconda  has  recently  been 
discovered,  with  wealth  enough  to  have  clothed  and  fed  and 
armed  the  entire  Continental  Army  and  brought  the  war 
to  a  speedy  and  successful  conclusion. 

"For  on  this  comparatively  small  space  of  ground  have 
been  discovered  90  per  cent  of  all  the  various  kinds  of  metals 
ever  found  in  this  country,  together  with  precious  and  semi- 
precious stones  that  rival  in  infinite  variety  the  most 
splendid  tales  of  the  Arabian  Nights.  These  included  veins 
of  platinum,  tin,  and  quicksilver. 

"Among  the  precious  stones  (which  Mr.  Barr  has)  dug  up 
are  three  white  sapphires,  exceedingly  rare  gems,  besides 
opals,  topazes,  blue  sapphires,  jasper,  sardonyx,  lapis  lazuli 
and  many  other  varieties. 

"The  gold  vein  (on  Mr.  Barr's  property),  which  is  of  the 
vertical  variety,  is  over  10  ft.  thick,  and  has  been  assayed 
as  high  as  $172  a  ton.  The  owner,  however,  has  never  dug 
deeper  than  15  ft.  and  has  no  knowledge  of  how  far  down 
into  the  earth  it  extends.  In  spite  of  the  unlimited  possi- 
bilities which  his  property  holds  forth,  he  has  no  intention 
of  working  the  land  for  some  time  to  come,  at  least. 

"  'The  metals  and  gems  will  stay  here,'  he  asserts,  'and 
meanwhile  I  feel  that  I  am  doing  the  world  more  good  by 
letting  people  have  the  mineral  water  which  flows  from  my 
land.  Perhaps,  later,  when  I  get  more  money,  I  will  mine 
some  of  the  metal  and  see  just  what  it  is  worth.'  " 

Unfortunately,  a  member  of  the  State  Geological 
Survey  failed  to  corroborate  these  claims,  and  the  fame 
of  Valley  Forge  still  rests  upon  patriotic  grounds. 

Selected  at  Random 

As  a  sobriquet  that  is  neat  but  not  gaudy,  the  name 
of  the  Midnight  &  Tidal  Wave  Mining  Co.,  of  Arizona, 
takes  the  blue  ribbon.    What  is  in  a  name  after  all? 
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Northwest  Associations  Seek 
Higher  Tariff  on  Rlagnesite 

The  feature  of  the  weekly  noon 
luncheon  of  the  Spokane  Chamber  of 
Commerce,  on  April  26,  attended  by 
over  four  hundred  representative  busi- 
m  n,  was  the  attention  paid  to 
the  matter  of  protective  tariffs  on  lead, 
zinc,  and  magnesite,  all  of  which  or- 
dinarily are  produced  in  considerable 
quantities  in  and  around  Spokane. 
Frank  M.  Smith,  smelter  director  of 
Bunker  Hill  &  Sullivan  Mining  &  Con- 
centrating Co.,  presided  over  the  gather- 
ing. Addresses  were  made  by  Howard 
F.  Wiernm,  of  the  American  Minerals 
Product  Co.,  Valley,  Wash.,  and  by 
Donald  A.  Callahan,  president  of  the 
Wallace  Chamber  of  Commerce,  pres- 
ident of  Galena  Mining  Co.,  a  sub- 
sidiary of  the  Callahan  Zinc-Lead  Min- 
ing Co. 

Two  resolutions,  with  reference  to 
the  lead  and  zinc  tariff  and  the  mag- 
nesite tariff,  were  presented  and  in- 
dorsed, with  a  request  to  the  trustees 
of  the  Spokane  Chamber  of  Commerce 
that  they  be  adopted.  The  resolutions 
which  were  presented  at  the  meeting 
were  as  follows: 

Lead  and  Zinc  Tariff 

Whereas,  the  lead-silver-zinc  mines 
of  the  Cceur  d'Alenes  and  other  districts 
in  Idaho  and  Washington  have  created 
and  still  account  for  much  of  the 
prosperity  of  this  city  and  the  whole 
Northwest;  and, 

Whereas,  the  Cteur  d'Alene  district 
alone  produces  in  normal  times  approx- 
imately one-third  of  all  the  nation's 
lead,  a  heavy  zinc  output,  and  about 
10,000,000  oz.  of  silver,  and  many  other 
districts  of  Idaho  and  Washington  con- 
tribute important  quantities  of  the 
same  metals;  and, 

Whereas,  over  12,000  people  in  Sho- 
shone County,  Idaho,  alone,  are  directly 
supported  by  the  operation  of  its  mines, 
and  other  communities  of  Idaho  and 
Washington  also  depend  largely  upon 
the  same  industry;  and, 

Whereas,  the  continued  prosperity  of 
this  industry  depends  upon  provision 
of  an  adequate  tariff  upon  lead  and  zinc 
in  manufactured  forms  or  in  ores;  and, 

Whereas,  the  import  tariff  rates  pro- 
vided in  the  Fordney  bill  will  enable 
the  domestic  industries  to  compete  with 
the  cheap-labor  products  of  Europe  and 
Mexico,  to  the  everlasting  benefit  of 
United  States  capital  and  labor;  now, 
therefore,  be  it 

Resolved  by  the  general  membership 
of  the  Spokane  Chamber  of  Commerce, 
Northwest  Mining  Association,  and 
Washington  Mining  Association,  in  joint 
meeting  assembled,  this,  the  twentv- 
fifth  day  of  April,  1922,  that  the  Senate 
of  the  United  States  be  and  hereby  is 
respectfully  petitioned  to  adopt  and 
maintain  the  tariff  schedules  provided 
for  in  the  Fordney  bill  upon  lead  and 


zinc,  and  that  appreciation  of  the  atti- 
tude maintained  by  Senators  Poindexter 
and  Jones  and  all  Congressmen  of  the 
State  of  Washington  toward  such  tariff 
legislation  be  and  hereby  is  expressed; 
And  be  it  further 

Resolved  that  copies  of  this  resolu- 
tion be  sent  to  the  Congressional  delega- 
tions from  all  Northwest  states,  to 
Chairman  Fordney  of  the  Ways  and 
Means  Committee  of  the  House  of 
Representatives;  to  Senator  McCumber, 
chairman  of  the  Senate  Finance  Com- 
mittee, and  the  press  of  the  Northwest 
states. 

Magnesite  Tariff 

The  resolution  relating  to  magnesite 
tariff  was  as  follows: 

Whereas,  the  production  of  magnesite 
within  our  own  borders  is  an  accom- 
plished fact,  adding  one  more  distinct, 
new  and  essential  resource  to  the  com- 
mercial independence  of  the  United 
States;  and, 

Whereas,  the  chief  supply  of  Amer- 
ican magnesite  industry  is  located  in 
the  State  of  Washington;   and, 

Whereas,  the  industry,  if  perpetual  in 
America,  would  continue  to  furnish 
profitable  and  steady  employment  to 
some  1,500  men,  thus  supporting  6,000 
men,  women,  and  children,  pay  Amer- 
ican railroads  $3,000,000  per  year  in 
freight  charges,  contributing  generously 
to  the  business  of  coal  mining,  iron 
mining,  explosives  manufacture,  hard- 
ware, chemicals  and  steel  products, 
besides  keeping  alive  the  important 
industry  of  magnesium  chloride,  manu- 
factured chiefly  in  the  states  of  Utah 
and  Michigan;  and, 

Whereas,  this  American  magnesite 
industry  positively  cannot  live  in  com- 
petition with  foreign  magnesite  pro- 
duced by  labor  which  is  paid  from  25 
to  35c.  per  day  of  ten  hours,  served 
by  carriers  transporting  the  product 
over  3,500  miles  to  our  shores  for  ap- 
proximately $5.50  per  ton  of  2,000  lb., 
unless  a  tariff  of  at  least  $15  per  ton 
be  levied  by  the  United  States  Gov- 
ernment upon  such  foreign  magnesite; 
and, 

Whereas,  the  American  magnesite 
producers  actually  contributed  vitally 
to  the  life  of  the  steel  industry  during 
the  war  at  the  behest  of  the  steel  manu- 
facturers themselves  and  to  their  enor- 
mous profit,  but  without  profit  to  the 
magnesite  industry  itself;  and, 

Whereas,  directly  or  indirectly,  this 
same  steel  industry  is  now  the  chief 
and  most  selfish  opponent  of  the  Amer- 
ican magnesite  industry  in  its  fight  for 
life;  and, 

Whereas,  the  recommendation  of  the 
Senate  Committee  on  Finance  of  a  tariff 
of  $8  upon  dead-burned  magnesite  is 
positively  inadequate  and  would  result 
in  the  ruin  of  the  industry  in  Stevens 
County;  now  therefore,  be  it 

Resolved  by  the  Spokane  Chamber  of 
Commerce,  Northwest  Mining  Associa- 
tion and  Washington  Metal  Mining 
Association,  in  general  joint  meeting 
assembled,  this  the  twenty-fifth  day  of 


April,  1922,  that  no  lesser  rate  of  tariff 
than  $15  per  ton  on  dead-burned  or 
calcined  magnesite  and  $10  per  ton  on 
crude  magnesite  can  possibly  realize  to 
the  United  States  the  tangible  benefits 
offered  by  development  of  this  indus- 
try; and,  be  it  further 

Resolved,  that  the  Senate  of  the 
United  States  be  and  hereby  is  respect- 
fully and  earnestly  urged  as  a  patriotic 
duty  to  stand  firmly  for  the  recom- 
mendation of  the  Ways  and  Means 
Committee  of  the  House  of  Represent- 
atives providing  a  tariff  of  $15  per 
ton  on  all  calcined  magnesite;  and  be  it 
further 

Resolved,  that  grateful  appreciation 
of  the  attitude  maintained  by  Senators 
Poindexter  and  Jones  and  all  Con- 
gressmen of  the  State  of  Washington, 
particularly  Congressman  J.  Stanley 
Webster  and  Lindley  H.  Hadley,  to- 
ward such  tariff  legislation,  be  and 
hereby  is  expressed. 


Problems  of  Western  Mining 

To  Be  Considered  in 

Conference 

At  the  invitation  of  Bulkeley  Wells 
and  the  Colorado  Metal  Mining  Asso- 
ciation, a  conference  of  Western  mining 
men  is  being  arranged  by  the  American 
Mining  Congress,  to  meet  in  Denver  on 
June  20  and  21.  The  purpose  of  the 
meeting  is  to  discuss  vital  problems 
confronting  the  Western  mining  in- 
dustry and  to  formulate  constructive 
policies  relating  especially  to  national 
"blue-sky"  legislation,  protection  of  the 
gold  standard,  future  of  silver  mining, 
unfair  Federal  and  state  taxation,  and 
closer  co-operation  of  state  mining  or- 
ganizations with  each  other  and  with 
the  American  Mining  Congress. 


Zinc  Producers  Co-operate 
With  Fabricators 

Special  interest  was  taken  by  the 
zinc-ore  producers  in  the  convention  of 
the  Sheet  Metal  Contractors'  Associa- 
tion, held  in  j'oplin  on  April  28  and 
29.  Arrangements  had  been  made  to 
have  E.  H.  Wolff,  of  Peru,  111.,  president 
of  the  American  Zinc  Institute,  and  S. 
S.  Tuthill,  its  secretary,  address  the 
convention  at  Joplin,  but  because  the 
visiting  metal  workers  wished  to  make 
a  trip  through  the  mining  district  it 
was  decided  to  hold  a  noon  meeting 
at  Picher  on  April  28,  at  which  both 
men  were  heard.  The  metal  contract- 
ors were  shown  over  the  district  and 
through  the  Netta  mine  of  the  Eagle- 
Picher  Lead  Co.,  and  also  through  the 
plant  of  this  company  at  Joplin. 

The  general  purpose  of  the  zinc  oper- 
ators was  to  impress  the  sheet-metal 
contractors  with  the  value  of  zinc  for 
roofing  and  gutter  material. 
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MEN  YOU  SHOULD 
KNOW  ABOUT 


H.  C.  Schmidt  is  making  a  three 
weeks'  visit  to  San  Francisco. 

John  Tallant  is  on  his  way  home  to 
San  Francisco  from  La  Paz,  Bolivia. 

Eugene    H.    Dawson     is     examining 

mining  properties   in  southern  Illinois. 

Roy  H.  Elliott  has  been  in  Gold  Hill, 

Nev.,     inspecting     operations     of     the 

United  Comstock. 

Frank  L.  Sizer  has  returned  to  San 
Francisco  from  inspecting  a  mine  in 
Mono  County,  Cal. 

Harry  L.  Brown,  chief  field  engineer 
of  the  American  Metal  Co.,  has  returned 
from  a  trip  to  Cuba. 

Charles  E.  Rogers,  of  London,  is  ex- 
pected to  arrive  in  New  York,  May  8, 
on  the  steamship  "Orbita." 

E.  Percy  Smith,  mining  engineer,  an- 
nounces occupancy  of  his  new  office  at 
15  William  St.,  New  York  City. 

Harold  McLeod  Cobb,  general  man- 
ager of  the  Soto  Mines  Co.,  has  ar- 
rived in  New  York  from  El  Paso,  Tex. 

Reginaldo  Opeda  has  recently  been 
examining  prospects  at  Jinvulco.  He 
has  returned  to  Guanacevi,  Durango, 
Mexico. 

H.  C.  Dudley  has  returned  to  Pasa- 
dena, Cal.,  from  a  visit  of  inspection 
to  the  Ahumada  lead  mine,  in  Sonora, 
Mexico. 

E.  E.  Whitely,  superintendent  of  the 
Calumet  &  Arizona  Mining  Co.,  has 
been  called  to  Minnesota  by  the  death 
of  his  father. 

Sir  Henri  W.  A.  Deterding,  of  the 
Royal  Dutch-Shell  Oil  Co.,  is  in  Cali- 
fornia on  a  tour  of  inspection  of  the 
company's  properties. 

Raymond  Guyer,  of  Spokane,  left  on 
April  21  for  a  trip  of  inspection  to  the 
property  of  the  Cori  Gold  Mining  Co. 
at  Acaponeta,  Nayarit,  Mexico. 

Hewitt  O.  Fearn,  mining  engineer  of 
Hyder,  Alaska,  and  Oyster  Bay,  N.  Y., 
left  New  York  on  April  30  for  Mara- 
caibo,  Venezuela,  on  oil  exploration. 

Theodore  Dickel  has  finished  his  en- 
gagement with  the  Cia  Minera  de  Eu- 
reka at  Tejamen,  Durango,  and  will 
examine  properties  elsewhere  in  the 
state. 

C.  M.  Loeb,  president  of  the  Ameri- 
can Metal  Co.,  reached  Seattle  on  April 
25,  after  a  trip  of  seven  months  around 
the  world.  He  arrived  in  New  York 
on  May   1. 

M.  W.  Hay  ward,  chief  engineer  of  the 
Cia  Minera  de  Penoles,  has  been  in 
Guanacevi,  Durango,  Mexico,  for  the 
last  two  weeks  inspecting  the  com- 
pany's properties. 

H.  A.  Linke,  of  Salt  Lake  City,  and 
Peter  Roder,  of  New  York,  have  joined 
the  Federal  engineering  force  at  the 
Independence-North  Star  properties 
near  Hailey,  Idaho. 


George  L  Dickinson  )i:ls  been  trans- 
ferred from  Santa  Barbara,  Chihuahua, 
Mexico,  to  As.irici,  Durango,  as  chief 
assayer  of  the  branch  then-  of  the 
American  Smelters  Securities  Co. 

Robert  N.  Bell,  former  state  mine  in- 
spector of  Idaho,  who  has  been  operat- 
ing the  Red  Bird  property,  came  East 
recently  in  the  hope  of  securing  bene- 
ficial medical  attention  for  his  eyes. 

Philip  I..  Foster,  Robert  M.  Ray- 
mond, and  Alfred  F.  Main,  consulting 
mining  engineers,  announce  that  their 
offices  were  removed  on  April  25  to 
360    Madison   Ave.,   New  York   City. 

C.  M.  Weld,  of  Weld  &  Liddell,  has 
returned  to  New  York  from  a  profes- 
sional trip  to  Alabama  and  Tennessee, 
and  will  leave  on  April  30  for  West 
Virginia,  where  he  will  investigate  some 
coal  properties. 

J.  B.  Moore  has  resigned  as  manager 
of  the  Jimulco  Mining  Co.  and  the 
Texas-Mexico  Mining  Co.,  at  Jimulco, 
and  Velardena,  Durango,  Mexico.  He 
is  succeeded  by  I.  S.  James.  Mr.  Moore 
has  gone  to  Santa  Cruz,  Durango,  to 
take  charge  of  the  Santa  Cruz  Mining 
Co.,  succeeding  S.  W.  Loving. 

G.  H.  Dowell,  manager  of  the  Copper 
Queen  Branch  of  the  Phelps  Dodge 
Corporation,  has  gone  on  a  six  months' 
vacation  to  California  and  Honolulu.  D. 
D.  Irwin,  formerly  in  charge  the 
corporation's  operations  at  Nacozari, 
Sonora,  Mexico,  is  in  charge  tempo- 
rarily of  the  Copper  Queen  Branch. 

The  partnership  of  Huntoon  &  Van 
Arsdale  has  been  discontinued.  L.  D. 
Huntoon  will  continue  practice  as  con- 
sulting mining  engineer  at  115  Broad- 
way, New  York  City,  and  G.  D.  Van 
Arsdale  will  continue  practice  as  con- 
sulting chemist  and  metallurgist  at 
1011  South  Figueroa  St.,  Los  Angeles. 

Dr.  F.  V.  Meriweather,  surgeon  for 
the  U.  S.  Bureau  of  Mines,  and  R.  V. 
Ageton,  car  engineer  for  the  Bureau, 
have  returned  to  Houghton,  Mich.,  from 
a  trip  to  Elcor,  Minn.,  where  they  pre- 
sented a  hero  medal  to  Dan  Beondich  on 
behalf  of  the  Bureau  in  recognition  of 
his  work  in  saving  lives  at  a  mine  fire 
at  Elcor. 

H.  Foster  Bain,  director  of  the  U.  S. 
Bureau  of  Mines,  left  Washington  on 
April  30  for  a  trip  of  inspection  in 
Alaska  during  which  he  will  witness 
tests  of  coal  from  the  Chickaloon  and 
Bering  River  fields  to  determine  their 
fitness  for  naval  use.  En  route  he  will 
visit  the  experiment  stations  of  the 
Bureau  at  Urbana,  Denver,  San  Fran- 
cisco, and  Seattle.  He  will  leave  Seattle 
on  May  17  and  visit  Governor  Bone  at 
Juneau,  going  on  to  Seward  and  Sutton, 
where  the  coal  tests  will  be  held,  and 
traversing  the  region  covered  by  the 
Alaskan  railroad. 

Mining  and  metallurgical  engineers 
visiting  New  York  City  last  week  in- 
cluded: E.  James  Lowry,  of  South 
Bend,  Ind.;  Eugene  Lilly,  of  St.  Paul, 
Minn.;  Donald  C.  Barton,  of  Houston, 
Tex.;  Henry  Johnson,  of  Kingman, 
Ariz.,  Frank   Hess,  of  Washington,  D. 


«'.;  R.  <).  Griffla,  of  Middletown,  Ohio; 
It.  A.  Schmncker,  of  Bed  Hook.  X.  Y.; 
ti.  K.  Elliott,  of  Goderich,  (int.;  and 
Lloyd  I..  Evans, 


Society  meetings 
Announced 


The  American  Zinc  Institute  will  hold 
its  annual  meeting  at  St.  Louis,  Mo.,  on 
May  8  and  9. 

The  Fourth  International  Mining 
Convention  will  be  held  at  Nelson,  B.  C, 
on  July  3-7.  Chairman  of  the  various 
local  committees  have  been  named  and 
the  necessary  preliminary  work  is  being 
undertaken. 

The  Utah  Metal  Mine  Institute  will 
hold  the  second  meeting  since  its  or- 
ganization, in  Park  City,  July  14  and 
15.  The  Park  City  meeting  will  be  the 
first  of  the  two  meetings  planned  for 
1922,  and  the  time  will  be  devoted 
largely  to  the  inspection  of  the  mining 
properties  in  the  camp.  The  second 
meeting  of  the  year  will  take  place  in 
Salt  Lake  City  at  a  date  not  fixed,  and 
will  include  papers  and  discussions. 
Members  of  the  executive  committee 
are:  A.  S.  Winther  and  E.  A.  Hamilton, 
of  Bingham;  H.  M.  Hartman,  of  Ophir; 
Forest  Mathez  and  O.  N.  Friendly,  of 
Park  City;  T.  P.  Billings  and  A.  J.  May. 
of  Tintic;  and  C.  A.  Allen,  Ernest 
Gaford,  N.  A.  Robertson  and  A.  G.  Mac- 
Kenzie,  of  Salt  Lake  City. 


Obituary 


Jesse  G.  Morgan  died  at  Webb  City, 
Mo.,  on  April  27. 

Harold  J.  MacKenzie,  of  Woodstock, 
Ontario,  died  of  pneumonia  on  April  25, 
in  his  thirty-first  year.  He  was  gradu- 
ated from  Toronto  University,  with 
honors,  as  a  mining  engineer  in  1914, 
and  was  engaged  with  the  Clark-Dodge 
Corporation  of  New  York  in  charge  of 
the  Montana  Consolidated  Copper  Co. 
When  the  war  broke  out  he  enlisted 
in  the  Canadian  Engineering  Corps, 
rose  to  the  rank  of  Major,  and  won  the 
Military   Cross. 

W.  H.  Armstrong  died  recently  in 
Vancouver.  B.  C.  A  high  tribute  was 
paid  to  his  work  by  members  of  the 
Vancouver  Branch  of  the  Canadian 
Institute  of  Mining  &  Metallurgy.  It 
was  pointed  out  that  he  had  much  to  do 
with  the  founding  of  the  great  fire- 
clay refractories,  and  brick  industry  of 
Clayburn ;  the  development  of  coal  min- 
ing at  Merritt,  the  development  of  the 
Ikeda  Mine,  at  Queen  Charlotte  Island, 
and  exploration  for  coal  and  other  min- 
erals in  the  Similkameen  district, 
Queen  Charlotte  Islands  and  other  por- 
tions of  the  province. 
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Leading  Events 


MINERALS    Separation   and   the   Jackling   interests 
have  at  last  affected  a  settlement  of  all  flotation 
litigation    between   them.      The    Miami    Copper   Co.    is 
also  included  in  the  compromise.     All   parties  are  re- 
-!ied. 
Mine  law  revision,  as  provided  in  the  so-called  Arentz 
received    its    first    consideration    by    the    House 
Committee  on  Mines  and  Mining  on  April  27. 

The   American   Smelting  &   Refining   Co.   has  joined 
hands  with  the  Bulkeley  Wells  and  Eastern  interests  to 
olorado  Smelting  situation. 


An  interesting  discovery  of  iron  ore,  possibly  one  of 
much  importance,  has  been  made  on  the  Cuyuna  Range 
in  Minnesota. 

Power  rates:  for  mines  and  mills  in  Colorado  are  not 
to  be  increased  by  the  Colorado  Power  Co.,  as  a  result 
of  a  decision  by  the  Public  Utilities  Commission. 

Improvement  in  the  price  of  lead  is  reflected  in  the 
Cceur  d'Alenes.  The  Tamarack  &  Custer  will  resume 
soon  and  the  Hercules  may  follow. 

A  hearing  on  Minnesota's  tonnage  tax  is  in  progress 
in  St.  Paul. 


Interesting:  Ore  Discovery  Made 
on  Cuj una  Range 

8     1  nix     (  ii.    Makes    Remarkable 
Kind  in  One  Drill  Hole 
What    may   prove    to   be   one    of   the 

uportant   discoveries  of  iron-ore 

in  recent  years  on  the  Cuyuna 

Range  in  Minnesota  has  just  been  made 

Rogers-Brown  Ore  Co.  drilling 
on  Lot  5,  Sec.  29,47-28,  east  of  the  Ken- 
nedy mine.  The  tonnage  developed  by 
this  drilling  has  been  variously  reported 
up  to  5,000,000,  but  investigation  re- 
veals the  fact  that  the  operators  have 
made  no  such  estimate,  nor  could  any 
reasonable  estimate  be  made,  as  drilling 
in   ore   has    not   been    extended   beyond 

•ion   and  in   this   only   one  hole 

has  a  remarkable  ore  showing. 
Hole  No.  716.  recently  completed, 
showed  a  continuous  depth  of 
of  commercial  ore,  from  its  encounter- 
ing  ledge  at  105  ft.  to  a  depth  of  500  ft., 
where  it  was  stopped  in  ore.  The  first 
300  ft.  of  this  ore  averaged  slightly 
more  than  58  per  cent  in  iron.  Whether 
this  represents  a  narrow,  nearly  verti- 
cal, band  of  concentration  (which  is 
not  an  uncommon  occurrence  on  the 
Cuyuna »  or  the  edge  of  a  wide  deposit 
will  not  be  known  until  the  drilling  has 
been  considerably  extended.  The  prop- 
erty had  been  drilled  several  years 
ago,  at  which  time  nothing  beyond  iron 
formation  was  found.  T.  F.  Bundle, 
chief  engineer  of  the  Rogers-Brown 
Ore  Co.,  directed  the  recent  exploration. 
The  Rogers-Brown  Ore  Co.  is  a  sub- 
sidiary of  the  Steel  &  Tube  Co.  of 
America.  Owners  of  fee  interests  in 
the  property  are  William  Harrison  and 
George  H.  Crosby,  of  Duluth,  with  the 
Onondago  Iron  Co.,  Lake  Investment 
Co.,  and  Northern  Minnesota  Ore  Co. 
holding   minor   interests. 


Jackling  and  Minerals  Separation  Settle 
Flotation  Litigation 


Miami  Copper  Co.  Also  Included  in  Agreement- 
Proceedings  To  Be  Wound  Up — Details 
Not  Made  Public 


-Legal 


NEGOTIATIONS  between  the  Jack- 
ling  mining  companies  and  the 
Miami  Copper  Co.,  on  one  hand,  and 
Minerals  Separation,  on  the  other,  ter- 
minated on  April  28  in  a  settlement 
that  is  satisfactory  to  all  parties.  Cer- 
tain details  as  to  how  the  legal  pro- 
ceedings shall  be  terminated  remain  to 
be  decided.  It  is  not  known  whether  the 
terms  of  settlement  will  be  published. 
Both  parties,  it  is  said,  displayed  a 
willingness  to  effect  a  compromise. 

The  litigation  involved  in  this  com- 
promise has  been  in  progress  for  eleven 
years,  if  one  includes  as  a  part  of  it 
the  suit  against  James  M.  Heide  (who 
introduced  flotation  at  the  Butte  & 
Superior),  which  suit  was  brought  in 
October,  1911,  and  was  concluded  by  the 
U.  S.  Supreme  Court  decisions  of  Dec. 
11,  1916.  Contention  arose  as  to 
whether  this  decision  against  James  M. 
Heide  could  be  applied  against  Min- 
erals Separation,  Ltd.,  since  it  de- 
veloped that  Mr.  Heide  was  not  an 
officer  of  the  Butte  &  Superior  company. 
While  contending  that  it  did  not  so 
apply,  Minerals  Separation  did  not 
contest  the  point,  having  already 
brought  another  suit  against  the  Butte 
&  Superior  company  itself,  in  October, 
1913.  The  Butte  &  Superior  case  was 
decided  by  the  U.  S.  Supreme  Court  in 
June,  1919.  The  Circuit  Court  of  Ap- 
peals, in  San  Francisco,  had  held  that 
to  sustain  the  appellees'  patent  would 


be  to  give  to  the  owners  thereof  a 
monopoly  of  that  which  others  had  dis- 
covered. The  Supreme  Court  reversed 
the  Court  of  Appeals  to  the  extent  that 
it  found  that  the  inventors  of  the 
patent.  835,120,  had  taken  the  final  step 
which  had  turned  failure  into  success, 
and  upon  this  ground  the  patent  was 
declared  to  be  valid. 

In  the  Supreme  Court's  opinion  in  the 
Butte  &  Superior  case  the  Circuit 
Court  of  Appeals  was  in  part  reversed 
and  in  part  sustained — sustained  as  to 
the  right  of  the  Butte  &  Superior  to 
operate  with  an  oil  or  oily  substance 
in  excess  of  1  per  cent  on  the  ore, 
regardless  as  to  whether  or  not  it  could 
be  termed  "a  frothing  oil." 

The  suit  against  the  Miami  Copper 
Co.  had  been  brought  originally  in 
the  summer  of  1914,  shortly  after  the 
time  at  which  the  Circuit  Court  of  Ap- 
peals, in  San  Francisco,  had  found  the 
Minerals  Separation  patent,  835,120,  to 
be  invalid.  The  original  Miami  suit 
was  withdrawn,  without  prejudice,  and 
in  its  place  another  suit  was  filed  to 
include  the  third  patent,  as  well  as 
the  second,  neither  of  which  had  been  in 
the  Heide  case  (nor  were  they  in  the 
Butte  &  Superior  case).  The  Miami 
case  also  included  the  experimental 
Callow  cell  operation.  (See  Engineer- 
ing and  Mining  Journal,  Dec.  1,  1917.) 

The  Miami  Copper  Co.  case  was  de- 
cided in  the  Circuit  Court  of  Appeals  in 
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Philadelphia,  on  May  24,  1917,  in  a 
division  by  Judge  Woolley,  (Judge  Mc- 
pherson concurring),  which  found  that 
the  operation  of  these  preliminary  steps 
in  the  experimental  plant  bad  embodied 
the  agitation  of  the  Minerals  Separation 
.  and  thai  the  defendant  could 
nol  escape  infringement  by  employing 
a  fourth  step,  even  though  that  fourth 
-top  might  not  in  itself  infringe.  How- 
ever,  whether  the  Callow  cell  did  or 
did  not   infringe  was  not  adjudicated. 

Therefore  in  both  the  Butte  &  Su- 
perior and  in  the  Miami  cases,  the 
proceedings  were  each  in  the  hands  of 
a  master,   to  determine  the  damages. 

In  the  Butte  &  Superior  case  a  con- 
siderable tonnage,  covering  an  extended 
period,  had  been  adjudged  to  have  been 
treated  during  infringement,  so  that 
here  "the  standard  of  comparison"  was 
an  important  question.  Minerals  Sep- 
aration sought  to  have  the  District 
Court  instruct  the  master  that  the 
standard  of  comparison  must  be  some 
process  which  would  have  been  open 
to  defendant's  use  at  the  time  of  the 
discovery  of  the  infringed  process, 
1905.  This  the  District  Court  refused 
to  do,  by  deciding  that  the  defendant 
was  at  liberty  to  set  up  as  a  standard 
of  comparison  any  process  available  at 
the  time  of  the  infringement,  1914-15, 
which  might  have  meant,  possibly,  the 
flotation  results,  with  oil  in  excess  of  1 
per  cent,  which,  except  for  the  cost  of 
all,  were  comparable  with  the  metal- 
lurgical results  which  had  been  obtained 
by  the  infringing  use  of  the  process. 

The  hearing  before  the  master,  in 
the  Miami  case,  had  been  in  progress 
for  about  four  years,  and  yet  the 
plaintiff's  prima  facie  case  was  not 
much  more  than  completed. 

In  the  Supreme  Court  decision  in 
the  Heide  case,  the  validity  of  Min- 
erals Separation  patent  835,120  was 
determined. 

In  the  Supreme  Court  decision  in  the 
Butte  &  Superior  case  the  scope  of  the 
claims  as  to  quantity  and  character  of 
"oil"  was  determined. 

In  the  Miami  case  the  question  as  to 
what  constituted  the  agitation  of  proc- 
ess was  the  principal  point  at  issue. 
Just  what  is  the  scope  of  the  claims 
of  the  patent  as  to  degree  and  character 
of  agitation  has  not  yet  been  deter- 
mined by  the  Supreme  Court,  nor  did 
the  Circuit  Court  of  Appeals  in  Phila- 
delphia, in  its  opinion  in  the  Miami 
case,  of  May  24,  1917,  determine 
whether  or  not  the  so-called  pneumatic 
cell,  such  as  the  Callow  cell,  if  acting 
alone,  conies  within  the  scope  of  the 
patent.  (See  Engineering  and  Mining 
Journal  of  Dec.  1,  1917.) 

In  addition  to  the  three  main  cases 
there  were  the  various  supplemental 
bills,  upon  which  court  decisions  have 
been  rendered. 

In  the  Butte  &  Superior  case,  as  to 
the  standard  of  comparison  available, 
and  in  the  Miami  case,  there  were  also 
several  appeals,  two  of  which  went  up 
to  the  Court  of  Appeals,  the  most  im- 
portant being  possibly  the  decision  by 
the  Circuit  Court  of  Appeals  in  Phila- 
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Hollingcr  Will  Refuse  to  Sign 
Power  Contract 

It  is  officially  stated  that  the  Hol- 
linger  Consolidated  Gold  Mines.  Ltd., 
of  Porcupine,  Ont.,  will  refuse  to  sign 
a  contract  with  the  Northern  Canada 
Power  Co.  unless  it  is  forced  into  that 
position  legally.  As  soon  as  the  power 
outlook  clears,  Hollinger  will  go  ahead 
with  its  mill  addition,  bringing  its  daily 
tonnage  to  7,500.  The  company  expects 
to  produce  $12,000,000  of  gold  this  year, 
which  signifies  that  the  heads  will  be 
held  between   $8.50  and   $9. 


Minnesota  Tonnage  Tax  Hearing 
at  St.  Paul 

Attorneys  for  the  thirty  iron-mining 
companies  seeking  a  permanent  injunc- 
tion against  the  collection  of  the  Min- 
nesota occupational,  or  so-called  ton- 
nage, tax,  completed  their  arguments 
in  the  Federal  Court  hearing  at  St. 
Paul  April  24,  and  the  state  began 
presentation  of  its  side  of  the  case. 

The  plaintiffs  contended  that  the  ore 
is  an  article  in  interstate  commerce  as 
soon  as  it  is  taken  from  the  ground, 
and  that  the  tax  is  therefore  invalid, 
as  it  places  a  burden  on  interstate  com- 
merce. E.  S.  Oakley,  Assistant  At- 
torney General,  and  P.  L.  Ryan,  special 
attorney  for  the  state,  made  the  claim 
that  the  tax  is  not  a  levy  on  the  busi- 
ness of  transporting  or  selling  iron 
ore;  that  it  is  not  a  property  tax,  nor 
an  income  tax,  but  solely  a  tax  on  the 
business  of  mining  which  is  carried 
on  within  the  state,  and  they  contend, 
may  properly  be  taxed  by  the  state  as 
a  business. 

The  hearing  is  being  conducted  by 
Federal  Judge  Tillman  D.  Johnson,  of 
Salt  Lake  City,  Utah. 


Magma  Copper  Co.  Lets  Contract 
for  New  Railroad 


Phoenix,  Ariz..  May  1 — A  contract  for 
three-quarters  of  a  million  dollars  has 
been  awarded  by  the  Magma  Copper 
Co.  to  Twohy  Brothers  Construction 
Co.  for  the  construction  of  a  thirty- 
four-mile  broad-gage  railroad  to  Magma 
from  the  Arizona  &  Eastern  Railroad. 
The  time  limit  is  eight  months.  Oper- 
ation of  the  present  narrow-gage  will 
be  continued  meanwhile.  The  Twohy 
company  has  large  contracts  for  con- 
crete work  at  Clarkdale. 


A.  s.  &  K.  Enters  Agreement 

To  Ease  Colorado  Smelt- 
ing Situation 
.loin-.  With  Bulkeley  Wells  and  Eastern 

Interests      DlUTBIlgO    and      \      \ 
Smelters  To  Handle  Ore 

The   American    Smelting   &    I 
Co.  will  hereafter  divert  all  on 
orado    to    its    Leadville    and    Durango 
plants,  which  are  to  be  remodeled  and 

improved.      At    Durango    the    smelting 
company    and    the    Metal-    ExpL 
Co.,  of  which   Bulkeley    Wells 
ident,  will   expend  $250,000    in 
stallation  of  thi 

the  treatment  of  complex  ores.  This 
it  is  believed  will  bring  a  largely  in- 
creased tonnage  to  the   plant. 

At  Leadville  the  A.  V.  smelter  is  to 
be    remodeled    to    nn  condi- 

tions of  ore  supply.  The  smelting  com- 
pany and  the  Metals  Exploration  Co. 
have  joined  with  eastern  interests  rep- 
resented by  Lewis  Fanders  to  resume 
operations  at  the  Rawley  mine  and  a 
300-ton  mill,  to  be  enlarged  later  to 
500  tons,  will  be  built  at  once  to  handle 
the  output.  The  concentrates  will  be 
shipped  to  Leadville  and  will  furnish  a 
much  needed  supply  of  lead  ore  for  the 
furnaces. 

A  new  and  simpler  schedule  is  being 
prepared  by  the  smelting  company  for 
both  the  Leadville  and  Durango  plants 
and  the  Colorado  Metal  Mining  Asso- 
ciation has  taken  up  with  the  railroads 
a  proposition  for  freight  rate  adjust- 
ments which,  if  adopted,  will  lead  to 
a  large  increase  of  shipments  to  the 
smelters.  Mining  men  are  greatly- 
pleased  with  the  outlook,  and  a  decided 
increase  in  mining  activity  is  expected. 

For  several  months  Bulkeley  Wells, 
chairman  of  the  Colorado  Metal  Min- 
ing Board,  has  been  negotiating  with 
the  American  Smelting  &  Refining  Co. 
with  a  purpose  of  securing  a  readjust- 
ment of  smelting  conditions  and  rates 
in  Colorado.  Decreased  production  of 
smelting  ores  had  resulted  in  the  clos- 
ing down  of  various  smelting  plants 
throughout  Colorado,  leaving  only  the 
Leadville  and  Durango  plants  in  oper- 
ation, both  of  which  are  owned  by  the 
American  Smelting  &  Refining  Co. 
These  plants  were  operated  under 
serious  disadvantages,  on  account  of  a 
lack  of  necessary  ores  to  make  a  proper 
charge  for  the  furnaces.  As  a  con- 
sequence, there  was  a  heavy  increase 
in  smelting  charges  and,  taken  together 
with  the  longer  freight  haul,  it  resulted 
in  the  closing  down  of  many  mines 
which  under  more  favorable  conditions 
would  have  furnished  a  desirable  smelt- 
ing product.  The  situation  was  further 
complicated  by  the  fact  that  the  plants 
in  operation  were  antiquated  and  poorly 
adapted  to  present  conditions  of  ore 
supply.        __ 

Kongsberg  Mines  Cut  New 
Silver  Ore 

By  Cable  from  Reuters  to 
"Engineering   and   Mining   Journal-Press" 

Christiania,  April  28 — An  important 
discovery  of  silver  is  reported  to  have 
been  made  at  mines  belonging  to  the 
Kongsberg  Silver  Co. 


Engineering  and  Mining  Journal-Press 
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Swiss  To  Reorganize  Russian 

l'lalinum  Industry 


GoBvra,  April  27 — A:  the  u 
of   the    E  rament,   Louis    Ou- 

vernment  director  of  the  Gen- 

E    Chemistry,    is   jroing  to 
at  once  to  reorganize  the  crude 
platinum  industry. 


Reduced  at  Port  Pirie 


Melbourne.  April  2« — The  Federal 
Arbitration  Court  has  decided  to  reduce 
the  basic  wage  at  the  Port  Pirie 
smelter  from  14s.  Sd.  to  12s.  8d.  per 
day.  The  court  held  that  foreign  com- 
petition prevented  the  payment  of  a 
higher  rate. 


Cole  Heads  Seneca  Copper 

The  new  board  of  directors  of  the 
Seneca  Copper  Corporation  has  elected 
Thomas  F.  Cole  president.  Mr.  Cole 
succeeds  J.  Parke  Channing,  recently- 
resigned. 


Power  Hates  in  Colorado 
Not  To  He  Raised 

State  Commission  Denies  Application — 

Proposal   Fought   by   Metal  Mine 

Operators'  Association 

The  Colorado  Public  Utilities  Com- 
mission has  handed  down  a  decision 
n  fusing  permission  to  the  Colorado 
Fewer  Co.  to  increase  rates  for  power 
for  mines  and  mills  from  20  to  40  per 
cent.  The  power  company  serves  the 
principal  mining  camps  of  Boulder, 
Gilpin,  Clear  Creek,  Summit,  and  Lake 
counties,  and  surplus  power  is  sold  to 
the  Denver  Gas  &  Electric  Co. 

The  application  was  resisted  by  the 
mine  operators  and  their  association  on 
the  grounds  that  it  did  not  provide  for 
an  advance  in  the  rate  for  power  fur- 
nished Denver,  and  that  the  rates 
charged  the  mines  should  not  be  in- 
creased without  a  corresponding  ad- 
vance in  the  Denver  rate.  It  was  also 
contended  that  the  company's  generat- 
ing capacity  was  much  in  excess  of 
the  requirements  of  the  districts  served 
and  that  the  mining  industry  should  not 
be  taxed  to  provide  interest  on  an  un- 
wise investment  of  the  power  company. 


H.  H.  Armstead  Sells  Interest 
in  Idaho  Property 


Spokane.  May  1 — H.  H.  Armstead 
has  sold  his  interest  in  his  company, 
Armstead  Mines,  Inc.,  to  A.  H.  Bur- 
roughs, Jr.,  engineer  and  managing  di- 
rector of  the  company.  The  company's 
property  is  at  Talache,  Bonner  County, 
Idaho,  and  includes  a  concentrator  just 
completed.  New  York  interests  are 
said  to  be  associated  with  Mr.  Bur- 
roughs. 

Workmen  Strike  at  Perth  Amboy 
Lead  Plant 

A  strike  that  has  been  in  progress 
for  some  time  at  the  works  of  the 
Barber  Asphalt  Paving  Co.,  at  Perth 
Amboy,  N.  J.,  spread  to  the  lead  plant 
of  the  American  Smelting  &  Refining 
Co.  on  May  3.  Part  of  the  600  or  700 
men  employed  at  the  latter  plant  quit 
work,  asking  a  wage  increase  of  about 
50  per  cent.  Mexican  ores  only  have 
been  handled  at  this  plant  recently, 
little  other  smelting  being  done.  The 
situation  is  not  considered  serious. 


News  from  Washington 


By  PAUL  WOOTON 
Special  Correspondent 


House  Passes  Denison 

"Blue-Sky"'  Bill 

Senate    Committee    Expected   to   Speed 

Its  Passage — Volstead  Amendment 

Limits  Suits  to  $3,000  or  More 

Rejecting  pleas  of  both  Eastern  and 
Western  Congressmen  against  restrict- 
ing stock  transactions  by  mining  cor- 
porations in  behalf  of  the  mineral 
development  of  the  country,  the  House 
of  Representatives  on  April  28  passed 
without  a  record  vote  the  Denison  bill 
restricting  the  sale  of  stock  securities. 
Under  the  bill  securities  cannot  be  sold 
through  solicitation  through  the  mails 
of  another  state  than  that  in  which  in- 
corporated unless  permission  is  ob- 
tained from  the  states  in  which  it  is 
desired  to  do  business.  Western  mem- 
bers sought  to  exempt  securities  recog- 
nized by  three  or  more  states,  but  were 
unsuccessful.  During  the  debate  vari- 
ous members,  including  Chairman 
Steenerson  of  the  Postoffice  Committee, 
and  Chairman  Volstead  of  the  Judiciary 
Committee,  which  had  considered  sim- 
ilar legislation,  said  that  they  did  not 
approve  all  of  the  provisions  of  the 
proposed  law. 

The  bill  now  goes  to  the  Senate, 
where  it  is  said  the  Committee  on  Inter- 
state Commerce  will  expedite  considera- 
tion of  the  measure. 

An  amendment  was  adopted,  offered 
by  Representative  Volstead,  limiting 
suits  under  the  bill  to  recover  at  least 
$3,000  or  more,  which  is  the  minimum 
for  a  suit  to  be  filed  in  Federal  courts. 


First  Hearing  Held  on  Mining  Law  Revision 

All  Want  Law  Changed  to  Conform  to  Future  Conditions,  Opinion 

Differing  as  to  Procedure,  Says  Ingalls — Bain  Cites 

Opposition  to  Leasing  Act 


CONVIN'CED  that  it  would  be  a  mis- 
take to  hurry  through  any  legis- 
lation looking  to  the  revision  of  the 
mining  laws,  the  Committee  on  Mines 
and  Mining  of  the  House  of  Represent- 
atives and  proponents  of  such  legisla- 
tion are  going  about  the  task  with  de- 
liberation. Their  position  was  made 
clear  at  the  hearing  on  the  subject, 
which  was  held  on  April  27.  On  that 
date  the  committee  heard  W.  R.  Ingalls, 
the  head  of  the  committee  of  engineers 
who  drafted  the  bill  now  under  con- 
sideration. Air.  Ingalls  went  exhaus- 
tively into  the  situation  surrounding  the 
legislation. 

H.  Foster  Bain,  Director  of  the  Bu- 
reau of  Mines,  testified  briefly  and  will 
submit  for  the  record  a  written  state- 
ment supplementing  what  he  told  the 
committee  verbally.  As  it  was  impos- 
sible for  Horace  V.  Winchell  to  be  in 
Washington  at  this  time,  the  committee 
decided  to  adjourn  the  hearing  until  he 
could  appear,  which  is  expected  to  be 
some  day  the  latter  part  of  the  month. 
Mr.  Bain  told  the  committee  that  he 
could  say  "without  fear  of  contradition 
that  Horace  Winchell  is  the  foremost 
American  authority  on  mining  litiga- 
tion. He  has  had  more  experience  as 
an   expert  witness     in    the    difficulties 


which  have  flowed  out  of  our  old  min- 
ing law  than  has  probably  any  other 
one  in  the  United  States." 

Referring  to  the  Ingalls  committee, 
Mr.  Bain  told  the  committee  that  the 
men  composing  it  (W.  R.  Ingalls, 
Walter  Douglass,  J.  Parke  Channing, 
James  R.  Finlay,  John  Hays  Hammond, 
L.  D.  Ricketts,  and  Horace  V.  Win- 
chell) have  had  wide  experience,  and 
are  familiar  with  mining  law,  not  only 
in  this  country  but  in  other  countries. 
As  a  result,  they  bring  to  the  work  a 
knowledge  of  what  has  proved  feasible 
in  other  lands  as  well  as  a  familiarity 
with  the  system  which  has  been  fol- 
lowed in  this  country.  Continuing, 
Mr.  Bain  said: 

"Then  with  regard  to  the  extent  of 
the  demand  for  the  revision  of  law; 
since  this  report  appeared  there  has 
been  an  enormous  amount  of  material 
which  has  come  to  the  office  of  the 
Bureau,  most  of  which  I  have  transmit- 
ted direct  to  the  chairman,  in  criticism 
of  particular  features  in  this  report,  and 
in  reading  that  I  think  it  would  be  fair 
to  take  account  of  the  fact  that  those 
criticism  are  directed  at  particular  fea- 
tures, and  that  there  is  relatively  little 
opposition  to  revision  in  toto.  There 
are  a  number  of  the  men  who  have 
written  in,  as  you  will  find  when  you 
examine  the  material,  who  have  come  to 
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the  conclusion   it   is  best  not  to  make 

any  change.  As  I  have  met  that  opinion 
in"  travels  in  the  West  ami  in  letters, 
I  think  it  is  founded  on  that  innate 
conservatism  of  human  nature.  We 
have  found  a  way  whereby  we  get 
things  done;  we  have  got  certain  rights 
established;  we  have  got  certain  prece- 
dents, certain  practices  and  procedure, 
and  n  is  feared  that  if  we  attempt  to 
disturb  these  at  all,  changes  will  be  so 
far-reaching  that  you  will  make  trouble 
in  unanticipated  places.  That  is,  of 
COUTB(  .  a  real  difficulty,  and  yet  it  is  a 
difficulty  which  you  have  met  before. 

"When  a  law  is  framed  to  apply  to 
a  certain  set  of  facts,  a  certain  condi- 
tion of  nature,  and  as  years  go  on  and 
nient  extends  into  a  new  terri- 
uu  y,  you  get  a  new  type  of  deposits 
which  the  old  law  was  not  framed  with 
a  view  to  meeting.  It  then  becomes 
necessary  either  to  have  additional  law 
or  by  interpretation  to  stretch  the  old 
law  to  cover  new  facts  and  conditions. 
This  process  of  stretching  has  gone  on 
now  since  1872,  and  in  a  great  many 
cases  the  law  has  been  stretched  to  a 
point  which,  in  my  judgment  at  least, 
and  that  of  many  others,  is  unsafe. 
The  time  has  come  when  the  burden 
should  rest  upon  Congress  to  give  to 
the  courts  and  to  the  department  new 
law  to  apply  to  new  facts  and  condi- 
tions, because  we  are  now  developing 
types  of  ore  deposits  which  were  en- 
tirely unknown  at  the  time  the  present 
law  was  framed,  and  in  the  future  we 
shall  have  to  devote  a  great  deal  more 
attention  to  such  deposits. 

"I  think  some  of  the  members  of  this 
committee  as  it  is  now  constituted 
served  on  the  committee  through  the 
years  when  the  matter  of  revision  of 
the  public  law  with  regard  to  oil  lands 
was  under  consideration.  You  will  re- 
call that  something  over  ten  years  ago 
the  demands  for  revision  of  that  law 
arose.  At  that  time  the  only  way  that 
oil  lands  could  be  taken  up  was  under 
the  terms  of  a  lawr  which  had  been 
written  with  a  view  to  taking  up  gold 
placers,  an  entirely  different  type  of 
deposit,  and  by  a  process  of  construc- 
tion a  method  had  been  found  to  apply- 
that  to  the  taking  up  of  oil  lands. 

"It  was  an  extremely  unsatisfactory 
process  of  taking  up  the  land;  it  was 
one  which  led  to  a  great  deal  of  con- 
fusion, a  great  deal  of  trouble,  and  yet 
when  an  attempt  was  made  to  change 
that  law  the  people  who  were  in  the 
industry7  were  so  impressed  with  the 
undesirability  of  any  change  that  they 
fought  it  stiffly  for  about  ten  years. 
Nevertheless,  as  the  result  of  patient 
work  on  both  sides  in  the  effort  to  get 
the  minds  together,  a  new  law  was 
framed.  The  oil  leasing  act  went  into 
effect  Feb.  20,  1920,  and  while  the 
time  is  still  short  to  judge  the  effect,  I 
may  say  from  my  experience  in  the 
actual  operation  of  the  law  that  it  has 
worked  very  satisfactory,  and  I  doubt 
if  any  considerable  number  of  the  men 
who  are  working  under  the  new  law 
would  care  to  go  back  to  the  doubts 
and  uncertainties  and  the  opportunities 
for  striking  and  blackmailing  which 
existed   under   the   old  law. 

"The  present  law  on  lode  claims  is 
in  many  particulars  as  unsatisfactory 
as  the  old  placer  law  was  in  its  appli- 
cation to  oil  leases,  and  it  will  be  your 
opportunity  here  to  examine  witnesses 
who  have  had  experience  in  its  actual 
operation." 

Extracts  from  Mr.  Ingalls'  remarks 
before  the  committee  are  as  follows: 


"1   am   not    aware  of  what    I  would 
i  baracterize  as  any  change  In 
Bentiment,    l  am  aware  of 
criticism  of  details  of  this  bill  tha 

been  made  since  its  publication,  its 
publication  having  been  specifically  for 
the  purpose  of  developing  such  criti- 
cisms. 

"The  ideas  that  have  been  ezp 
in  criticism  of  the  bill  since  its  publi- 
cation, have  been  in  general  in  no  wise 
different  from  the  expressions  of  opin- 
ion which  developed  in  the  prolonged 
cms  preceding  the  work  of  the 
committee.  There  is  not  to  be  expected 
unanimous  opinion  among  all  people 
engaged  in  the  mining  industry,  be- 
cause this  is  a  very  great  country,  and 
the  people  who  are  engaged  in  the 
mining  industry  in  one  part  of  it  are 
very  likely  to  have  a  different  opinion 
as  to  what  the  law  ought  to  be  in  detail. 

•There  has  been  a  rather  extensive 
objection  to  one  detail  of  the  bill, 
namely,  the  provision  that  prescribes 
location  in  conformity  with  the  public 
land  survey.  Now  the  committee  is  of 
the  opinion  that  that  is  best,  although 
I  have  never  laid  any  questions  formally 
before  the  committee,  since  its  report 
was  made.  Since  the  rendering  of  its 
report  to  the  Bureau  of  Mines,  the  com- 
mittee had  no  formal  meetings:  never- 
theless, I  feel  quite  safe  in  saying  that 
as  the  result  of  conversation,  while  the 
committee  is  of  the  opinion  that  that 
method  of  locating  claims  is  the  best 
method,  nevertheless  the  committee 
would  consider  that  to  be  an  immaterial 
provision,  and  if  the  people  in  the 
mining  industry  in  general  do  not  want 
it,  and  I  get  the  idea  from  the  discus- 
sion that  that  is  a  fact. 

"I  am  satisfied,  and  I  think  every 
member  of  the  committee  is  satisfied, 
that  the  mining  industry  wants  an  abo- 
lition of  the  law  of  the  apex,  that  it 
wants  an  abolition  of  discovery  as  a 
prerequisite  to  location,  that  it  wants  to 
preserve  as  much  of  the  existing  laws 
as  is  possible,  and  beyond  that  I  think 
that  everybody  in  the  mining  industry 
wants  to  have  a  revised  law  that  will 
conform  to  conditions  of  mining,  as  they 
will  be  in  the  future,  and  as  we  can 
foresee  them.  Those  are  the  funda- 
mental principles,  and  upon  them  I 
think  there  is  general  agreement.  Now 
as  to  details  of  procedure,  as  to  just 
how  claims  shall  be  laid  out,  as  to 
methods  of  recording  and  other  details, 
there  may  be  differences  of  opinion. 
The  committee  has  tried  to  co-ordinate 
its  differences  of  opinion  in  conformity 
with  its  own  best  judgment." 

In  the  course  of  Mr.  Ingalls'  testi- 
mony, Representative  Arentz,  of  Ne- 
vada, said: 

"I  wish  to  say  that  the  criticisms  re- 
ceived resolve  themselves  into  five  sec- 
tions of  this  bill.  Nothing  else  has 
been  mentioned  in  the  letters  outside  of 
these  five  sections,  and  they  have  to 
deal,  first,  with  the  repeal  of  the  apex; 
second,  with  the  location  without  dis- 
covery; third,  cash  payment  in  lieu  of 
assessment  work;  fourth,  the  require- 
ment for  locations  to  be  in  conformity 
with  the  public-land  surveys;  fifth,  the 
mill-site  provision.  And  it  seems  to  me 
since  we  have  not  received  any  criti- 
cisms or  objections  to  any  other  fea- 
tures of  the  bill  except  these  five,  that 
the  hearing  should  be  confined  to  the 
five  and  should  consider  the  rest  of  the 
bill  satisfactory.  There  are  several 
other  things  mentioned  in  the  bill." 

Chairman  Rhodes  stated  that,  if  the 


committee   wet. 

its  mind  on  the  bill  in  il    pri   si 

it    is   his    opinion    the    committee    would 

report  it  unfavorably. 

Gold  and  Silver  Institute 
Organized 
Formal  announcement  was  made  on 
May  1  of  the  establishment  of  the 
American  Gold  and  Silver  Institute. 
The  moving  spirit  in  the  organization 
is  H.  N.  Lawrie,  formerly  the  economist 
of  the  American  Mining  Congress,  who 
was  in  charge  of  its  precious-metals 
division.  Mr.  Lawrie's  title  is  manag- 
ing director.  No  other  officers  of  the 
institute  have  been  announced  as  yet. 
A  number  of  prominent  persons  inter- 
ested in  the  production  of  gold  and 
silver,  including  Tasker  L.  Oddie  and 
Key  Pittman,  the  two  Senators  from 
Nevada,  are  enthusiastic  backers  of  the 
new  organization.  The  purpose  of  the 
institute  is  to  engage  in  statistical  re- 
search and  economic  surveys  which  are 
to  be  used  as  a  basis  for  national  legis- 
lation and  for  administrative  regula- 
tions promulgated  in  connection  with 
laws  having  a  bearing  on  transporta- 
tion and  taxation.  In  addition,  the 
institute  expects  to  be  active  in  efforts 
to  influence  international  action  affect- 
ing gold  and  silver. 

Tariff  Discussion  Is  On 

Discussion  of  the  tariff  bill  has  occu- 
pied most  of  the  time  of  the  Senate 
since  April  20.  The  leaders  of  each 
party  have  outlined  the  general  course 
their  arguments  will  take.  With  few 
exceptions,  specific  rates  have  not  yet 
entered  into  the  debates. 


New  Mexico  National  Park  Bill 
Introduced  in  Senate 

In  a  bill  introduced  in  the  Senate 
the  creation  of  a  new  National  Park 
in  New  Mexico  covering  the  Mescalero 
Apache  Indian  reservation,  the  Ele- 
phant Butte  reservoir  and  the  White 
Sands  and  Mai  Pais  lava  beds  is  pro- 
posed by  Senator  Bursum  of  that  state. 
The  bill  stipulates  that  the  mining 
laws,  including  the  leasing  act,  shall 
not  be  abrogated  by  creation  of  the 
park  as  to  the  lands  embraced  therein 
and  that  coal  deposits  on  the  Indian 
reservation  may  be  leased  or  worked 
for  the  benefit  of  the  Indians. 

Over  Million  Engaged  in  Mining 

When  the  1920  census  was  taken, 
there  were  1,090,223  persons  engaged  in 
the  extraction  of  minerals.  The  figure 
given  in  the  1910  census  was  965,169. 
The  1920  total  is  subdivided  as  follows: 
Foremen,  overseers  and  inspectors,  36,- 
931;  managers,  14469;  officials,  2,522; 
operators,  17,334;  coal  mine  operatives, 
733,936;  copper  mine  operatives,  36,- 
054;  gold  and  silver,  32,700;  iron, 
38,704;  lead  and  zinc,  20,798;  other 
specified  operatives,  11,320;  not  speci- 
fied operatives,  9,271:  quarry  opera- 
tives, 45,162;  oil  and  gas  well  operatives, 
85,550;  salt  well  and  works  operatives, 
5,472. 
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London  Letter 
Xundydroog's    Gold    Yield    IV.   ■ 
Mount    Elliott's    Negotiations    Pro- 
ng— Bast     Pool     Sinking 

\.»   Shalt 

B\   W    A    D 
London,    tpril  81    -At  the  i-iui  of  1920 

Nundydroog    Mil 

obtain 

additional  capital   for  suitable  machin- 

i    plant,    to    permit    mining    at 

greater  depths  with  economy  and  effi- 

-    not    so    pro- 

in    1921   as    in    I 

f  quarts,  with  tailings  and 
slimes,     the     I  ry     was     only 

i.  as  against  71,531 
oz.  from  102,431  tons  in  1920.  The 
combiru  n    was    11    dwt.    11 

grains,  as  compared  with  1:!  dwt.  13 
grains,  the  decrease  being  attributable 
to  the  lower  grade  of  ore  treated.  This 
naturally  foil'  -  omparatively 

low  grade  of  ore  opened  up  in  recent 
^nd  the  superintendent  remarks 
that  unless  some  rich  discoveries  are 
made  at  once,  it  will  be  necessary  to 
reduce  the  grade  still  further. 

Development  showed  an  incn 
-461  ft.  at  9,800  ft.;  the  footage  would 
have  been  more  but  for  a  shortage  in 
the  supply  of  electrical  power  early  in 
the  year.  Though  the  gold  content  is 
.<iging  at  least  by  the  remark 
of  the  superintendent  quoted  above — 
the  new  tonnage  brought  in  was  115,082, 
or  more  than  that  milled.  1 
.-erves  of  ore  at  Dec.  31  were  estimated 
to  be  175,200  tons,  in  contrast  with 
165,800  tons  at  the  end  of  1920.  The 
reserves  are  really  the  weak  spot  in 
the  company's  report,  for  they  repre- 
sent only  about  1.6  year's  supply  for 
the  mill.  At  the  4,000  level  the  main 
lode  has  shown  improvement  and  some 
good  ground  has  been  opened  up, 
though  of  a  patchy  character.  On  the 
same  level  an  eastern  lode  was  discov- 
ered north  of  Kennedy's  shaft.  Gen- 
erally speaking,  it  is  narrow,  from  13 
in.  to  18  in.,  but  values  are  satisfactory. 
What  is  considered  as  probably  a  new 
orebody  has  been  cut  on  the  4,000 
level,  as  there  is  nothing  at  the  3,000 
level  corresponding  with  it.  The  Henry 
shaft  has  been  sunk  during  the  vear 
498  ft.  to  a  total  depth  of  3,022  ft. 

A  short  time  ago  I  mentioned  a  rumor 
that  a  scheme  for  raising  additional 
capital  for  Mount  Elliott  had  fallen 
through,  owing  to  difficulties  that  had 
arisen  in  Paris.  It  is  now  officially  an- 
nounced that  the  rumor  is  incorrect, 
and  that  the  negotiations  are  making 
factory  progress. 

Although  only  a  small  amount  of 
development  was  done  in  the  East  Pool 
and  Agar  mine  during  1921,  results 
were  of  a  highly  satisfactory  nature. 
In  May  the  East  Pool  shaft  collapsed, 
and  has  been  abandoned.  A  new  -haft 
is  now  being  sunk,  and  is  so  situated 
that  all  of  the  rich  lodes  discovered  in 


the  property  during  recent  year--  will 
accessible  to  it-  It  will  serve 
the  rich  Rogers  lode  which  has  been 
opened  up  for  a  continuous  length  of 
about  1.700  ft.,  which  still  shows  high- 
grade  ore  in  the  most  easterly  ami 
westerly  workings,  ami  which  traverses 
Lhe  full  length  of  the  property,  about 
There  are  three  other  lodes 
which    it    will    serve,    as    well    as    the 

continuation  of  the  Great  Lode, 
met  in  the  driving  of  the  Tolgus 
tunnel,    where    it    averaged    158   lb.   of 

in  and  wolfram  per  ton.  It  is 
expected  that  this  new  shaft  will  enable 
the  property  to  be  economically  worked, 
and  to  give  a  profit  even  at  the  present 
low  price  of  tin. 

BURMA 

Burma   Corporation   Mills    18,000   Tons 
in   March 

Namtu— In  March,  18,003  tons  of 
.'if  was  milled,  producing  12,281  tons  of 
leady  concentrate;  11,996  tons  of  lead- 
bearing  material  was  smelted  in  the 
blast  furnaces,  producing  3,621  tons  of 
hard  lead.  Refinery  products  were  3,250 
tons  of  refined  lead  and  332,000  oz.  of 
refined  silver. 

Gold  Output  in  Rhodesia  and 
West  Australia 


London,  May  1 — The  gold  production 
in  Rhodesia  during  March  totaled  54,- 
643  oz. 

The  gold  output  in  Western  Australia 
during  March  amounted  to  43,022  oz. 

CANADA 

British  Columbia 

Work  Under  Way  in  Selkirk  Mountains 

Near   Albert    Canyon 

Revelstoke — Last  summer  a  group  of 
Spokane  and  Cheney  capitalists  bonded 
the  Tangier  and  Waverley  groups, 
which  are  in  the  Selkirk  Range,  twenty- 
six  miles  north  of  Albert  Canyon,  on 
the  main  Canadian  Pacific  Railway  line. 
The  old  workings  have  been  cleaned  out, 
retimbered,  and  made  safe,  and  it  was 
found  that  about  4,000  ft.  of  develop- 
ment, mostly  in  tunnels  and  levels,  had 
been  done.  The  Tangier  fissure  is  18 
in.  to  5  ft.  wide,  and  has  been  traced 
for  more  than  2,000  ft.  on  the  surface. 
Careful  sampling  last  year  gave  an 
average  of  $36  per  ton  in  gold,  silver, 
and  lead.  The  Waverley  fissure  is  18 
in.  to  4  ft.  wide,  and  samples  $44  in 
gold,  silver,  and  lead.  Neither  vein  con- 
tains zinc. 

Revelstoke — The  Multiplex  Mining, 
Milling  &  Power  Co.  Ltd.,  recently 
elected  officers  as  follows:  President,  O. 
T.  Bibb;  secretary,  J.  Stevenson.  A 
small  crew  will  be  kept  at  the  mine. 

Trail — Ore  received  at  the  Consoli- 
dated smelter  from  April  15  to  21  in- 
clusive totaled  9,008  tons,  of  which  43 
tons  came  from  the  Silversmith  mine 
at  Sandon  and  the  rest  from  the  com- 
pany's mines. 


Ontario 


McKinley-Darragh  To  Resume  .May   15 
— Why    Bailey    Mine   Shut    Down — 
Dome    Mines    .May    Make    An- 
other Capital  Repayment 

Cobalt  '!  e  McKinley  Darragh, 
which  has  been  closed  since  Dec.  31, 
making  the  necessary  repairs 
to  the  mill  preparatory  to  resuming 
operations  on  May  15.  It  is  understood 
that  a  monthly  production  of  about 
4,000  ton-  of  15  oz.  ore  will  be  handled 
ih.  first  few  months.  The  company 
ias  aboul  320,000  oz.  of  bullion  in 
storage  in  New  York,  held  from  previ- 
ous  operations. 

The  drift  on  the  260  level  of  the 
Castle  has  progressed  approximately 
45  ft.  along  the  vein  recently  struck. 
Values  and  width  continue  to  hold 
good. 

The  following  statement  has  been 
given  out  by  A.  J.  Young,  president  of 
the  Bailey  Silver  Mines,  Ltd.,  in  con- 
nection with  the  closing  down  of  the 
mine:  "It  is  purely  a  matter  of  fi- 
nancing, and  we  have  been  depending 
upon  the  profits  from  the  operation 
of  the  custom  mill  to  pay  for  the  de- 
velopment of  the  mine.  We  expect  to 
start  up  again  within  two  months." 

A  crosscut  is  being  run  north  on  the 
350  level  of  the  Genessee  property, 
which  now  has  a  length  of  about  two 
hundred  feet.  Exploration  work  is  be- 
ing   energetically    carried    forward. 

The  Nipissing  has  dropped  its  option 
on  the  Rochester  property  at  Porcu- 
pine, being  convinced  that  the  property- 
could  not  be  economically  developed. 
Diamond  drilling  is  being  done  on  the 
properties  recently  taken  under  option 
about  six  miles  east  of  Elbow  Lake, 
Man.,  and  it  is  expected  that  the  com- 
pany will  be  able  to  tell  definitely  the 
value  of  the  gold  and  copper  deposits 
in  a  few  months.  It  is  thought  that 
the  earnings  of  the  Nipissing  for  1922 
will  be  as  large  as  those  of  1921. 

In  March,  140  tons  of  ore  was  shipped 
from  the  Cobalt  camp,  over  the  T.  & 
N.  O.  Ry.,  of  which  tonnage  the 
Coniagas  shipped  44  tons  and  the 
O'Brien  96.  The  average  price  re- 
ceived for  silver  during  March  was 
64.44c. 

Kirk  I  and  Lake — Lake  Shore  continued 
in  March  to  uphold  its  reputation  as 
the  richest  gold  producer  in  northern 
Ontario.  During  the  month  it  milled 
2,210  tons  of  ore  and  recovered  there- 
from $54,870.20.  The  mill  ran  94.75 
per  cent  of  possible  running  time,  and 
the  average  heads  were  $24.83  a  ton. 

Wright-Hargraves  mill  is  understood 
to  be  making  about  $1,200  a  day  net 
profits  on  a  daily  tonnage  of  200  tons. 

Porcupine. — It  is  stated  on  good 
authority  that  Dome  Mines  will  make 
another  repayment  of  capital  of  $1  on 
Oct.  20. 

It  is  thought  that  Mclntyre's  net 
profits  for  the  fiscal  year  will  be  ap- 
proximately  $1.50   per  share. 
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Santa  Cruz   Jfitu    t«  Santiago  Papasguiar 
District.  Duranao 

DURANGO 

State    Government     Building     Railroad 

from  Rosario  to  El  Oro  and  Inde 

— Anita     Mill     at     Guancevi 

Down 

By  Alberto  Terrones  B. 

Guanacevi — E.  F.  Knotts  has  shut 
down  his  Anita  mill  on  account  of  ore 
shortage,  as  work  has  been  stopped  in 
all  mines.  He  has  closed  a  deal  with 
Dionisio  Barraza  for  an  option  on  the 
San  Fernando  and  Quebradilla  mines 
where  rich  ores  have  been  recently 
struck  in  the  andesite-conglomerate 
contact  south  of  San  Pedro.  Arrange- 
ments have  been  made  for  operation  of 
the  mines. 

Santiago  Papasquiaro — The  Santa 
Cruz  Mining  Co.  is  still  working  the 
Santa  Cruz  mines.  A  fifty-ton  concen- 
tration-flotation mill  has  been  recently 
installed.  It  is  equipped  with  hydro- 
electric and  steam  power  plants,  a  Ruth 
flotation  machine,  and  a  No.  54  Marcy 
mill,  the  only  sectional  mill  in  this  part 
of  the  country.  L.  V.  Elder  has  severed 
his  connection  with  the  Santa  Cruz  com- 
pany. 

An  English  syndicate  has  taken  over 
the  properties  for  which  George  Stin- 
son  had  been  negotiating  at  San 
Andres  de  la  Sierra. 

Durango — Work  continues  on  the 
(  'erro  de  Mercado,  the  ore  being  shipped 
to  Monterrey. 

James  F.  Reilly,  representing  the 
Mexico  Mining  and  Development  Co.. 
has  been  in  Durango  investigating  as- 
bestos. This  company  intends  to  ac- 
quire properties  in  the  state. 

The  Cia  Minera  de  Eureka,  owning 
properties  at  Tejamen,  has  finished  in- 
stalling its  mill. 


T.  E.  Moon 
J.  B.  Cra 
ha\ e  been  active  in 

ploration    company 
.11  operate  in 
Pueblo  Nuevo   and 
San  Dimas. 

For  the  con- 
ice  <>f  travel- 
brough  Pull- 
man service  was 
started  from  the 
City  of  1  >u I.' 
Mexico  City  via 
Canitas,  beginning 
April   17. 

El  Oro  —  The 
state  govei 
has  started  nego- 
tiations for  the 
construction  of  the 
railroad  from  Ro- 
sario to  El  Oro  and 
Inde  camps.  Gen- 
eral J.  A.  Castro, 
the  Governor,  has 
just  left  for  Mexi- 
co City  for  that 
purpose. 

The  federal  gov- 
ernment has  can- 
celed   the     i 


sion  of  the  Inde  Gold  Mining  Co.  to  use 
20,000  liters  per  second  from  the  Nazas 
River  (Sextint  near  El  Oro,  for  hydro- 
electric power. 

ARIZONA 

Further  Hearings    on    Jerome-Superior 
Trouble  To  Be  Held  in  Los  Angeles 

Phoenix — Early  in  May  the  Arizona 
Corporation  Commission  will  hold  a 
hearing  in  Los  Angeles  on  the  affairs 
of  the  Jerome-Superior  Copper  Co., 
.which  has  been  in  bitter  litigation  for 
several  months.  Most  of  the  directors 
and  stockholders  live  in  Los  Angeles. 
Indictments  found  by  the  Los  Angeles 
grand  jury  against  the  company's 
officers,  M.  P.  Fraser,  president,  George 
D.  Case,  secretary,  and  George  Mitchell, 
manager-,  have  been  quashed  by  a  trial 
judge  for  errors  in  the  wording. 

Kingman — The  new  Signal  mill,  in 
southern  Mohave  County,  is  expected  to 
be  in  operation  soon.  It  has  a  capacity 
of  250  tons. 

Bisbee — At  the  Cole  shaft  No.  3,  of 
the  Calumet  &  Arizona  company  a 
leached  area  has  been  opened  up  on  the 
500  and  600  levels.  Development  has 
not  progressed  sufficiently  far  to  de- 
termine its  importance,  but  from 
indications  ore  should  be  found  soon. 

At  the  Boras,  the  shaft  has  been  com- 
pleted to  the  1,100  level,  and  stations 
have  been  cut  on  the  900  and  1,100 
levels.  A  drift  is  being  driven  on  each 
of  these  levels  toward  the  Tuscarora 
orebody  which  lies  about  3,000  ft.  to 
the  north. 

The  Night  Hawk  Leasing  Co.  is  ship- 
ping sulphide  ore  to  the  Copper  Queen 
smelter.  Development  work  is  being 
carried  on  from  a  winze  below  the  750 
level.  Some  new  sulphide  ore  is  being 
opened  up  in  this  winze. 
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Gold  Placer  and   Drift   Mining   Active — 

Shasta    Zinc    &    Copper    Ready    to 

Start  Zinc  Oxide  Plant 

San  Francisco — Marked  activity  in 
placer  and  drift  mining  districts  of 
California  is  to  be  noted.  In  the 
Downieville  area  companies  are  prepar- 
ing to  operate.  H.  Levine  and  asso- 
ciates are  seeking  to  patent  nine  claims 
in  the  Gibsonville  Ridge  mineral  area 
in  the  northern  part  of  Sierra  County, 
and  prior  claimants  are  contesting  the 
applications.  Rich  gravel  is  reported 
to  have  been  struck  at  North  Bloom- 
field  in  Nevada  County.  A  prospect 
shaft  was  sunk  near  the  old  Malikoff 
workings  and  a  pay-streak  struck  at  a 
depth  of  103  ft.  Preparations  are  being 
made  to  "drift  mine"  the  deposit. 

In  Northern  California  the  Shasta 
Zinc  &  Copper  Co.  is  preparing  to 
start  its  zinc  oxide  plant.  The  Chicago 
mine,  near  Igo,  southwest  of  Redding, 
is  preparing  to  make  ore  shipments  to 
the   smelters. 

At  Sutter  Creek,  the  Central  Eureka 
mine  has  completed  the  transfer  from 
its  old  steam  hoist  to  the  new  electric 
hoist  recently  completed.  The  Penolay 
Ranch  mine,  near  Jackson,  is  now  be- 
ing reopened.  The  Angels  Camp  Deep 
Mining  Co.,  near  Angels  Camp,  re- 
cently won  a  lawsuit  abrogating  a 
stock  sale  contract  which  was  made 
with  Frederick  Bennett  for  the  pur- 
chase of  350,000  shares  of  the  com- 
pany's treasury  stock. 

Randsburg  is  active,  and  Nevada 
capital  is  said  to  be  interested  in  the 
camp.  The  limits  of  mining  activity 
are  expected  to  be  extended  beyond  the 
present  area. 
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1  ijdMlle     Mines     Beporl     High-Grade 

I  mil — Hud->>n    1  r.iMt<   Ship  to 

liclmont    Mill 

From   Our   Si  Irnt 

l.eadville — The    Leadville    Minos    Co. 
•   rinding  on  the  400  level,  which 
ft.  below  the  Btoped  area  on  the 
300  level  and  600  ft.  below  the  surface, 
:'t.  of  high-grade  silver-lead  ore. 
There  is  still  considerable  snow  in  the 
immediate    vicinity,  and   no    ore    ship- 
ments can  be  made  yet. 

lonopah — Bullion  shipments  for  the 
first  fifteen  days  of  April  were:  Tono- 
pah  Belmont.  (114,500;  West  End,  $81,- 
200;  Tonopah  Extension,  $63,000;  Tono- 
pah  Mining,  $50,000. 

The  large  pumps  to  be  installed  on 
the  1.540  level  of  the  McCane  shaft 
workings  of  the  Tonopah  Extension 
have  arrived  and  will  be  installed  as 
soon  as  station  and  foundations  are 
ready.  The  Jim  Butler  has  leased  what 
is  known  as  the  Gold  Hill  portion  of  its 
property.  Narrow  veins  containing 
good  values  were  worked  to  shallow 
depths  in  the  early  days  of  the  camp, 
but  no  large  orebodies  discovered. 
Leasers  expect  to  sink  and  prospect 
below  the  80  level. 

Royston  —  Leasers  at  the  Hudson 
mine  have  shipped  fifty  tons  of  ore  to 
the  Belmont  mill.  The  ore  was  mined 
from  above  the  300  level,  and  values 
are  said  to  exceed  $100  per  ton. 

Goldfield — The  ore  discovery  on  the 
Sunbeam  lease  in  Goldfield  Florence 
ground  is  said  to  be  looking  particularly 
good  in  the  raise  being  driven  from  the 
150  level  about  40  ft.  from  the  company 
shaft.  So  far,  the  ore  has  been  proved 
to  exist  for  20  ft.  along  the  strike,  with 
every  indication  that  it  may  extend  to 
the  surface. 

The  Goldfield  Deep  Mines  Co.  has 
announced  that  in  future  a  diamond- 
drill  hole  will  be  carried  ahead  in  shaft 
sinking.  This  will  aid  in  locating  water 
channels  and  allow  preparations  for 
handling  the  water  to  be  made  in  ad- 
vance. The  shaft  has  reached  a  depth 
of  1,300  ft.,  which  is  below  the  water 
level  in  other  Goldfield  shafts,  without 
eencountering  water. 

WASHINGTON 
California    Interests   to   Undertake 

Dredging  at  Swauk  Valley 
Yakima — The  Swauk  Valley  placers 
are  to  be  developed  by  California 
capital.  Dredging  operations  are  to  be 
conducted  under  the  supervision  of  G. 
H.  Edmonds  and  George  J.  Carr,  con- 
sulting engineers  of  the  Hammond 
Dredging  Co. 

A  protracted  contest  between  William 
R.  Lewis  and  the  Japanese-American 
Silica  Co.,  the  former  seeking  home- 
stead title  to  400  acres  in  the  Rosa 
section,  and  the  Silica  company,  main- 
taining that  the  land  was  more  valuable 
for  silica  production  than  farming,  has 
been  decided  in  favor  of  Lewis,  accord- 
ing to  advices  received  by  the  Yakima 
land  office. 


UTAH 

South  Hecla  Opens  New   Ore  Near  Sells 

Boundary — Eagle  &   Blue   Bell  and 

Victoria  to  Increase  Output 

From  Our  Special  Correspondent 

Alta — The  South  Hecla  has  opened 
lew  ore  near  the  division  line  between 
this  property  and  the  Sells  ground  re- 
cently acquired.  This  ore  is  a  mile 
west  of  the  new  ore  opened  during  the 
winter  in  the  Rustler  vein. 

Eureka— The  Eagle  &  Blue  Bell  and 
the  adjoining  Victoria  (both  owned  by 
the  Bingham  Mines)  are  planning  a 
considerable  increase  in  their  output. 
The  ore  in  these  properties  is  silver- 
lead,  and  there  are  excellent  reserves. 
Recently,  the  orebody  which  is  being 
worked  on  the  1,800  level  was  found 
to  continue  to  the  2,000.  The  output  of 
the  two  mines  is  at  present  at  the  rate 
of  150  tons  daily. 

The  Chief  Consolidated,  which  in  1921 
was  the  largest  silver  producer  in  the 
United  States,  is  maintaining  its  output, 
which  is  produced  entirely  by  lessees. 
There  are  now  about  100  leases  let, 
with  300  men  working.  The  second 
large  ore  zone,  opened  more  than  two 
years  ago,  is  producing  a  large  tonnage 
from  the  1,500  and  1,900  levels.  Drift- 
ing is  being  done  in  search  of  this  zone 
on  levels  higher  up.  In  this  property 
ore  has  been  followed  to  below  the 
2,000  level. 

The  Grand  Central  mine,  recently 
acquired  by  the  Chief  interests,  is 
being  opened,  also  under  the  leasing 
system.  Electrical  equipment  to  oper- 
ate the  hoist  is  being  installed,  and  as 
soon  as  this  work  is  completed  produc- 
tion, at  present  limited  by  the  hoisting 
capacity,  wall  be  increased.  Silver  ore 
of  an  excellent  grade  is  being  produced. 
Several  lessees  are  shipping  gold  ore 
also. 

United  Comstock  Miners' 
Strike  Continues 

There  is  no  change  in  strike  conditions 
at  the  property  of  the  United  Comstock 
Mines  Co.  at  Gold  Hill,  Nev.  The  men 
struck  on  April  18  for  eight  hours  col- 
lar to  collar  and  a  flat  wage  scale  of  $5. 
Over  80  per  cent  of  the  underground 
men  are  still  out.  State  officials  are 
taking  an  active  interest  and  making  a 
study  of  conditions  and  circumstances. 
So  far  there  has  been  no  violence  and 
no  noticeable  radical  action  or  leader- 
ship. 

The  whole  argument  appears  to  hinge 
on  whether  or  not  the  men  will  have 
their  lunch  half  hour  on  their  own  or 
company  time.  The  former  is  custom- 
ary throughout  the  state,  and  always 
has  been  at  any  property  where  one  or 
two  shifts  only  are  working.  When 
three  shifts  are  employed  the  men  eat 
lunch  on  company  time.  The  demand 
for  a  flat  wage  scale  of  $5  per  shift  for 
all  underground  men,  it  is  said,  was 
piobably  an  added  afterthought,  with- 
out proper  consideration,  as  it  is  cus- 
tomary for  a  skilled  man  to  receive  bet- 
ter pay  than  a  mucker  or  trammer. 


IDAHO 

Coeur  d'Alene  District 

Tamarack  &  Custer  To  Resume — 
Hercules  May  Follow  Suit 

Wallace — Uncertainty  regarding  the 
future  of  the  Day  mines,  namely  the 
Tamarack  &  Custer  and  the  Hercules, 
has  been  in  a  measure  removed  by  in- 
creasing activity  at  the  Tamarack  and 
the  assurance  that  it  will  resume 
production  by  the  middle  of  May.  A 
few  men  are  being  added  almost 
daily.  Normally,  the  company  employs 
about  250  men.  The  situation  at  the 
Hercules  is  less  clear,  but  there  are 
indications  that  it  will  also  be  active 
before  long  in  spite  of  possible  com- 
plications in  connection  with  the  estate 
of  the  late  Eugene  R.  Day.  The  Her- 
cules when  active  employs  about  500 
men. 

The  advance  in  the  price  of  lead  is 
having  a  buoyant  effect  upon  the  min- 
ing industry  in  the  Coeur  d'Alene 
district.  Though  the  Bunker  Hill, 
Hecla,  and  Federal  (Morning  mine) 
continued  production  throughout  the 
long  period  of  depression  in  the  market, 
the  high  costs  of  mining  and  excessive 
freight  rates  reduced  the  profits  to  an 
uncomfortably  narrow  margin. 

The  development  of  a  large  body  of 
low-grade  lead-silver  ore  by  the  Inde- 
pendence Lead  Mines  Co.,  operating 
about  a  mile  from  Mullan,  has  attracted 
much  attention,  and  the  outlook  is 
favorable  for  its  becoming  a  productive 
mine  when  development  is  carried 
deeper.  The  property  is  between  the 
Morning  and  Hunter  mines,  which  have 
long  been  important  producers,  and 
there  is  little  doubt  that  the  Independ- 
ence has  the  same  veins.  The  property 
was  at  one  time  under  bond  to  the  late 
F.  August  Heinze,  who  spent  a  large 
sum  in  driving  a  deep  tunnel,  without 
satisfactory  results.  Recent  ore  dis- 
closures indicate  that  this  tunnel  ran 
north  of  what  is  known  as  the  You  Like 
vein  and  not  far  enough  to  intersect 
the  Morning  vein,  both  of  which  pass 
through  the  Independence  group. 

The  Western  Union  Mining  Co.,  oper- 
ating about  two  miles  from  Wallace,  is 
putting  in  an  electrically-driven  I-R 
compressor  preparatory  to  carrying  out 
an  extended  plan  of  development  Since 
November,  1920,  ore  shipments  by 
leasers  amount  to  $100,000  in  round 
figures,  as  shown  by  smelter  returns. 

OREGON 

Homestead-Iron     Dyke     Preparing     to 
Resume 

Homestead — Work  is  to  be  started  at 
the  Iron  Dyke  mine,  which  has  been  in- 
active over  a  year  and  a  half. 

A  50-ton  mill  recently  installed  at  the 
Asurite  mine,  on  the  Idaho  side  of  the 
Snake  river,  has  been  given  trial  runs. 
Development  is  said  to  be  over  2,000  ft. 
with  a  depth  of  600  ft.  The  ore  carries 
silver,  copper,  gold,  and  zinc. 

The  Panhandle  Copper  Co.  plans  to 
diamond  drill  the  Panhandle  group  this 
summer. 
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MICHIGAN 
The  Copper  Country 
C.  A  H.  t<>  Reopen  Two  More  Shaft — 
Mohawk    Hoisting    at    Capacity — Ar- 
cadian Out  of  Vein  on  Bottom  Level 

By  M.  W.  Youngs 

Houghton — Regardless  of  the  fact 
that  rail  rates  are  approximately  25 
per  cent  higher  than  the  lake  tariffs 
and  the  copper  carrying  season  on  the 
Lakes  is  near  at  hand,  the  heavy  move- 
ment of  metal  by  rail  continues.  It  is 
estimated  that  Calumet  &  Hecla  shipped 
5,000,000  lb.  in  April.  Copper  Range 
also  has  experienced  an  almost  unprece- 
dented spring  business,  and  Quincy, 
Mohawk,  and  Wolverine  are  cleaning  up 
their  surplus  stocks. 

Calumet  &  Hecla  is  planning  to  re- 
open Nos.  9  and  10  shafts,  South 
Hecla,  on  the  conglomerate.  This  will 
make  possible  an  increase  in  tonnage. 
Meanwhile,  the  work  of  cleaning  out 
the  other  shafts  already  in  operation, 
in  the  lower  levels,  is  proceeding. 
Tonnage  will  increase  steadily  with  the 
reopening  of  the  shafts.  No.  2  shaft 
is  hoisting  vein  rock  for  the  first  time 
since  it  started  operating.  The  Red 
Jacket  shaft  probably  will  not  hoist 
stamp  rock  until  late  in  the  summer,  on 
account  of  the  necessity  of  extensive 
repairs.  Rock  tributary  to  it  will  be 
hoisted  through  No.  4. 

Mohawk  is  hoisting  at  capacity  de- 
spite the  labor  turnover  usual  in  the 
spring. 

Arcadian  Consolidated  is  in  a  dis- 
turbed area  200  ft.  from  the  New  Baltic 
shaft,  north,  at  the  1,100,  or  bottom, 
level.  It  is  not  unusual  to  run  into 
such  stretches,  where  the  vein  takes  a 
sudden  bulge,  and  the  drift  is  con- 
tinuing north  in  the  hope  of  soon  re- 
establishing contact.  The  lode  up  to 
this  point  was  rich.  The  942  level, 
south,  where  several  faults  were  cut, 
is   in   1,200   ft.   in   mineralized   ground. 

Marquette  Range 

Cleveland-Cliffs  First  Shipper — Isabella 

To  Start  Shipping 

By  William  H.  Newett 

Ishpeming — The  Cleveland-Cliffs  Iron 
Co.  was  the  first  to  enter  the  iron  ore 
shipping  list  on  the  Marquette  Range 
this  season.  Hard  hematite,  sufficient 
for  one  vessel  cargo,  was  loaded  at  the 
Cliffs  Shaft  mine,  Ishpeming,  and  the 
Republic  mine,  Republic,  and  some  soft 
hematite  has  been  loaded  at  the  com- 
pany's Salisbury  and  Angeline  mines. 
The  Angeline,  which  was  abandoned  in 
1921,  has  some  ore  remaining  in  stock 
that  will  be  cleaned  up  this  season. 
The  local  office  of  the  Oliver  Iron  Min- 
ing Co.  expects  to  receive  shipping  spe- 
cifications for  1922  at  an  early  date. 

Palmer— The  Steel  &  Tube  Co.  of 
America  has  given  orders  to  start 
shipping  ore  from  its  Isabella  mine. 
The  property  has  been  working  with 
a  small  force  since  last  fall,  but  oper- 
ations will  be  increased.  There  is 
some  ore  in  stock  that  will  be  moved 
first. 


Ncgaiincc  Tin'  Mary  Charlotte  mine, 
owned  ii\  in,  Marquette  Ore  Co.,  and 
the  Rolling  Mill  property,  of  the 
Clement  Is.  Quinn  Co.,  have  experi- 
enced trouble  in  keeping  surface  water 
from  their  workings,  and  extra  pumps 
have  been  put  in  place  to  handle  the 
excess  How.  Both  properties  have  been 
idle  for  some  months,  but  it  is  < 
that  both  will  be  worked  during  the 
active  shipping  season. 

Menominee  Range 
Ore  Now  Moving  to  Escanaba  Docks 

Iron  Mountain — The  movement  of  ore 
from  the  Menominee  Range  to  the  Es- 
canaba docks  has  started.  Few  boats 
have  been  loaded  to  date,  but  the  sea- 
son should  be  an  active  one  following 
the  setting  of  the  ore  prices  for  1922. 
The  Oliver  Iron  Mining  Co.  has  a  crew 
at  work  at  Escanaba  putting  the  crush- 
ing plant  in  condition  for  operation. 
This  season  the  crusher  will  handle 
ores  from  the  company's  Chapin  and 
Aragon  mines,  in  addition  to  the  River- 
ton  ores  from  the  Iron  River  field. 

Iron  River — The  Mineral  Mining  Co. 
has  issued  orders  for  the  resumption  of 
mining  at  its  James  mine.  Only  about 
fifty  men  will  be  employed  at  the  out- 
set, but  the  force  will  be  gradually 
increased. 

MINNESOTA 

Mesabi   Range 

Many  Properties  Preparing  for  Season's 
Work 

Chisholm — A  shift  of  miners  has 
started  work  at  the  No.  3  shaft  of  the 
M.  A.  Hanna  Co.'s  Leonard  mine.  The 
stripping  operations  will  be  resumed 
soon. 

Dewatering  of  the  Billings  mine 
(Tod-Stambaugh  Co.)  is  progressing 
rapidly.  Most  of  the  work  proposed 
will  be  development  on  the  lower  level. 

Hibbing — The  Mahoning  open  pit 
(Mahoning  Ore  &  Steel  Co.)  is  prepar- 
ing to  resume  stripping  operations  soon. 

Another  large  stripping  operation  has 
been  resumed  at  the  Scranton  mine. 
(Pickands-Mather  Co.)  This  work  is 
being  done  by  the  Winston  Dear  Co. 

The  Buffalo-Susquehanna  mine,  oper- 
ated by  the  Rogers-Brown  Iron  Mining 
Co.,  is  to  resume  operations  soon.  Two 
shovels  have  been  placed  in  the  pit,  one 
in  the  stripping  bank  and  the  other 
for  loading  ore. 

Operations  at  the  South  Uno  open  pit 
(M.  A.  Hanna  Ore  Co.)  have  been  re- 
sumed and  one  shovel  is  at  work. 
Some  underground  scram  ore  will  be 
mined  this  season  and  stockpiled  in  the 
pit. 

Buhl — The  Wanless  mine  (Oliver 
Iron  Mining  Co.)  is  in  positon  to  pro- 
duce a  steady  tonnage.  During  the 
winter  the  shaft  was  deepened  and  a 
new  level  opened. 

Work  of  pumping  out  the  Dean  open 
pit  (Tod-Stambaugh  Co.)  is  progress- 
ing in  preparation  for  ore  and  strip- 
ping operations. 

Virginia — Shaft  ore  from  the  Lincoln 
mine  (Interstate  Iron  Co.)  is  being  sent 


to  the  docks  daily.  The  Fay  mine  (M. 
A.  Hanna  Ore  Co.)  i  al  o  making  daily 
shipment  from  il  shaft,  and  at  the 
Mi  abi  Mountain  opt  npi  (Olivei  [ron 
Mining  Co.)  three  shovels  are  removing 

i  den. 

Cuyuna    Range 
Cuyuna — The     Kennedy     mine,     idle 
since  last  summer,  reopened  on  April 
24.     Shipping   will   begin   at  on 
duction  being  carried  on  by  a  full  crew 
of  thirty  gangs  of  miners. 

JOPLIN-MIAMI   DISTRICT 

Missouri-Kansas-Oklahoma 

New  Hoisting  Record  Made  at  Picher — 

Barr  and  Kitz  Mines  To  Be  Started 
By  P.  R.  Coldren 

Joplin — A  new  hoisting  record  was 
hung  up  for  the  Joplin-Miami  district 
on  April  24,  when  Frank  McWethy, 
hoistman,  and  J.  R.  Corbett,  hooker, 
hoisted  1,068  "cans"  of  ore  from  the 
Black  Hawk  mine  at  Picher,  on  an 
eight-hour  shift.  The  cans  weighed 
1,200  lb.  each. 

The  previous  record  for  number  of 
cans  had  been  held  by  a  crew  at  the 
Dew  Drop  mine  of  the  Howe  Mining 
Co.,  made  in  November,  1920,  when 
they  hoisted  1,034  cans.  However,  their 
pull  was  for  a  distance  of  264  ft.  only, 
whereas  the  hoist  at  the  Black  Hawk 
was  302  ft.  J.  A.  Cohenour,  superin- 
tendent of  the  Black  Hawk,  vouches 
for  the  record. 

The  Vinegar  Hill  Zinc  Co.  plans 
starting  up  its  Barr  mine,  north  of 
Picher,  early  in  May,  and  Smith,  Davis 
&  Co.  also  will  start  their  Ritz  mine 
about  the  safe  time.  The  two  prop- 
erties have  been  down  for  almost  a 
year. 

NEW  YORK 

New  Company  Formed  to  Work 

Benson  Iron  Mines 

Gouverneur — The   International   Pulp 

Co.  has  leased  the  Freeman  talc  mine, 

said    to    contain   a   fine    grade    of   talc. 

Work   will   be   started   early   in   April, 

and  a  daily  output  of  from  100  to  125 

tons  is  expected. 

Benson  Mines — -Papers  of  incorpora- 
tion have  been  granted  to  the  Benson 
Iron  Co.,  of  Benson  Mines.  The  capi- 
talization is  $300,000.  The  incorpora- 
tors are  M.  D.   Sloan,  of  New  York; 

E.  L.   Herndon,  of  Pottsville,  Pa.,  and 

F.  B.  Haley,  of  Camden,  N.  J.  Gov- 
ernment cancellation  of  contracts  had 
a  disastrous  effect  on  the  old  Benson 
Mines  Co.,  which  at  the  time  of  the 
signing  of  the  armistice  was  furnish- 
ing iron  ore  to  the  Bethlehem  Steel 
Co.,  and  the  mines  were  closed  in  De- 
cember, 1918,  and  have  not  since  been 
reopened.  The  plant  and  equipment 
have  been  kept  in  good  condition,  and 
the  mine  can  be  started  at  small  cost. 

Port  Henry — Owing  to  increased  or- 
ders and  betterment  of  trade  condi- 
tions generally,  the  Mineville  plant  of 
Witherbee,  Sherman  Co.,  Inc.,  began 
April  24  to  operate  on  a  six-day  week 
basis.  For  some  time  prior  to  this  date 
the  employees  have  been  on  duty  three 
days  per  week. 
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The  Present  Situation  at  the  Mines 

Strike  Without  Apparent  Effect — Importanl  Copper  Companies  Running,  With  Few  Exceptions 
Outlook  for  Lead  ami  Zinc  Operators  Improved  —  Situation  Much  Better 
in  Lake  Superior  District 

By  A.  H.  Hubbell 
.  Engineering  and  Mining  Journal-Press 


\  tonth's  duration  of  the  coal  strike,  the  metal 

— %       •  emain  practically  unaffected,  ["hough 

■*■    *-it  is  reported  from   Washington   that  coal  stm-ks   in 

tre  diminishing  more  rapidly  than  was  anticipated, 

otpanies  seem  fairly  well  supplied  for  the 

■  t.  at  least,  and  no  unusual  effort  to  insure  the  future 

ported.     The  expectation  that  coal  prices  will  be  lower 

in  the  year  probably  accounts  for  the  apparent  indifference. 

In  the  camps  producing  the  major  metals  the  situation 
in  general  is  little  changed  from  that  of  a  month  ago.  The 
trend  is  toward  betterment.  Wages  cannot  go  much  lower. 
Supplies  cost  but  little  more,  according  to  Dun.  than  on 
■July  1  last,  the  low  point  of  1'.'-!  and  the  lowest  since  the 
Armistice  Freight  rates  are  still  high,  and  the  railroads 
and  many  mining  districts  suffer  in  consequence.  Mean- 
while, the  Interstate  Commerce  Commission  seems  unable 
to  decide  on  a  general  rate  reduction.  Labor  is  quiet,  and 
the  supply  in  general  is  adequate,  though  its  distribution 
has  changed  somewhat  owing  to  the  drift  to  copper  camps. 
Two  unimportant  strikes,  affecting  three  companies  only, 
marred  the  month  just  passed,  one  in  the  Joplin  district 
and  the  other  on  the  Comstock.  in  Nevada. 

A  decided  change  of  atmosphere  pervades  the  copper 
camps.  The  depressing  effect  due  to  plants  shut  down  is 
Kone.  Whatever  may  be  the  outcome  of  the  producers' 
policy,  optimism  rules.  Most  of  the  important  plants  West 
and  East  are  running.  United  Verde,  at  Jerome,  the  Phelps 
Dodge  branches  at  Morenci  and  Tyrone,  and  a  few  companies 
at  Butte  continue  idle. 

At  Butte  9,600  men  are  working;  also  2,100  at  Anaconda's 
Washoe  plant  and  1,800  at  Great  Falls.  Both  smelters  are 
running  at  half  capacity,  the  wire  plant  at  60  per  cent 
and  the  zinc  plant  at  full  capacity.  Output  is  being  in- 
creased gradually  as  skilled  workmen  can  be  obtained.  East 
Butte's  smelter  has  several  hundred  men  employed  and  the 
A.  S.  &  R.  four  hundred  at  East  Helena.  Uavis  Daly  is 
about  to  resume,  and  will  ship  its  ore  to  the  Washoe  plant. 

The  porphyries.  Ray,  Utah,  Chino,  and  Nevada  Consoli- 
dated, which  started  April  1,  are  working  their  production 
gradually  up  to  their  objective  of  50  per  cent  capacity. 
In  the  Southwest,  Phelps  Dodge  (Copper  Queen)  and  Old 
Dominion  are  producing  at  monthly  rates  of  6,000,000 
and  2,000,000  lb.  respectively;  Miami  is  producing  at  80 
per  cent  capacity,  the  same  as  last  year;  Calumet  &  Ari- 
zona and  New  Cornelia  at  monthly  rates  of  3,500,000  lb. 
and  1,500,000  lb.  or  60  per  cent  and  40  per  cent  of  capacity 
respectively;  and  Inspiration  at  a  rate  of  5,225,000  to 
5,500,000  lb.  a  month  with  eleven  units  running. 

The  Shasta  copper  belt  in  California  is  dead.  In  Plumas 
County,  the  Engels  company  is  making  a  good  production. 
Granby  is  producing  at  three-fourths  capacity. 

In  northern  Michigan,  Calumet  &  Hecla  is  running  at  42 
at  70,  Mohawk  at  100,  Ahmeek  at  80,  Isle  Royale  at  46, 
per  cent  of  normal,  Copper  Range  at  90  per  cent,  Quincy 
and  Wolverine  at  100.  These  are  the  only  producers,  their 
combined  output  of  refined  copper  (including  some  not 
smelted)  being  44  per  cent  of  normal,  against  36  per  cent 
in  March,  when  8,000,000  lb.  was  smelted. 

The  Tennessee  Copper  and  the  Ducktown  S.  C.  &  I.  Co. 
both  continue  production,  the  former  at  70  per  cent  of 
capacity,  the  latter  at  full  capacity. 

Improvement  in  the  price  of  lead  and  zinc  ores  has 
brightened  the  outlook,  but  as  yet  without  corresponding  in- 
crease in  scale  of  operations.  Butte  &  Superior,  with  about 
950  men  employed,  and  Anaconda  are  making  a  large  produc- 
tion of  zinc  ores.  In  the  Cceur  d'Alenes.  the  Callahan  Zinc- 
Lead    Co.,   normally   an    important   zinc    producer,   remains 


shut  down.  Production  in  tins  district  is  confined  to  the 
Bunker  Hill,  Federal,  and  Hecla  companies,  their  combined 
output  being  about  15,000  tons  monthly  of  lead-silver  ore 
and  concentrates.  Tamarack  &  Custer  is  preparing  to  re- 
sume. Elsewhere  in  the  Pacific  Northwest  there  is  increas- 
ing activity  by  small  operators  where  weather  conditions 
permit.  Rossland  forces  have  been  reduced  to  save  coal  at 
Trail.     The  Northport  smelter  is  still  down. 

Ninety-one  mines  are  running  in  the  Joplin-Miami  zinc- 
lead  district,  compared  with  eighty-five  a  month  ago  and 
seventy-five  on  Jan.  1.  Production,  however,  remains  around 
7,500  tons  per  week,  due,  it  is  thought,  to  mining  poorer 
ore.     Wages  have  been  raised  25c,  zinc  ore  rising  to  $30. 

In  the  Wisconsin  zinc-lead  district,  production  is  about 
one-fifth  of  norma!  and  is  confined  to  six  zinc-ore  producers. 
Labor  is  plentiful  at  pre-war  wages. 

Zinc  operations  in  the  Mascot  district  of  Tennessee  re- 
main about  a  third  of  normal. 

The  southeast  Missouri  lead  district  is  running  at  capacity. 
The  price  of  lead  is  encouraging,  and  output  is  expected  to. 
increase  slowly. 

Lode,  dredge,  and  placer  operations  for  gold  in  California 
are  improving  slowdy.  Grass  Valley  is  normal,  and  activity 
is  increasing  on  the  Mother  Lode.  A  speculative  boom  is 
under  way  at  Randsburg.  Permits  have  been  issued  for 
many  new  ventures  in  the  state.  Increasing  interest  is 
reported  in  non-metallics. 

Conditions  are  fairly  normal  in  Nevada.  Tonopah,  the 
principal  camp,  is  producing  bullion  at  the  normal  rate  of 
$650,000  monthly.  Goldfield,  Rochester,  and  Round  Moun- 
tain display  varying  degrees  of  activity.  Pioche  shows 
improvement.  United  Comstock's  miners,  who  struck,  are 
still  out;  the  company's  surface  work  continues. 

In  Utah,  activity  is  increasing.  At  Bingham,  Utah  Apex 
is  working  100  men  and  Utah  Consolidated  is  preparing 
to  resume.  Salt  Lake  Valley  smelters  are  taking  more 
siliceous  ores.  Park  City,  Tintic,  and  Bingham  are  making 
good  productions,  their  April  outputs,  respectively,  being 
11,172,  16,000  and  29,782  tons,  against  13,008,  12,000 
and  33,867  in  March. 

Colorado's  smelting  situation,  which  has  hampered  work, 
is  clearing.  The  A.  V.  and  Durango  smelters  are  to  be 
modernized  and  to  handle  all  ores,  and  efforts  to  adjust 
freight  rates  will  be  made.  The  Rawley  mine  will  resume. 
Power  rates  are  not  to  be  increased.  Cripple  Creek,  Lead- 
ville,  Telluride,  and  other  districts  show  considerable 
activity. 

Homestake  and  Trojan  continue  the  only  gold  producers 
in  the  Black  Hills,  the  former  at  capacity  with  1.900  men; 
the  latter  a  little  under  normal,  April's  bullion  output  for 
both  combined  being  estimated  at  $750,000. 

Ontario  camps  are  busy,  excepting  Sudbury,  where  the 
Mond  only  is  producing  a  little  nickel.  Porcupine,  Cobalt, 
and  Kirkland  are  active.  More  power  is  available  for  Porcu- 
pine, owing  to  recent  floods.  Kirkland's  output  should  in- 
crease with  the  Tough  Oakes  mill  now  running. 

The  outlook  in  the  Lake  Superior  iron  country  is  much 
improved.  Several  mines  have  resumed  and  others  have 
increased  their  scale  of  operations.  Ore  production  is  at 
its  heaviest  since  last  fall.  Some  ore  is  being  sold,  though 
no  prices  have  been  set.  Navigation  is  open  on  all  the 
Lakes,  and  a  limited  tonnage  is  moving.     Labor  is  plentiful. 

In  the  Birmingham  district  ore,  coal  and  coke  production 
is  keeping  pace  with  furnace  operation.  Ore  in  stock  is 
decreasing  appreciably.  Iron  making  is  progressing  and 
new  furnaces  are  gradually  being  put  in  operation.  Indicated 
pig-iron  production  is  equivalent  to  about  400,000  tons  of  ore. 
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Daily  Prices  of  Metals 

Copper,  N.  V, 

Tip 

Lend 

/in. 

Apr. 

l  I. lotrob  1  io 

99  Per  Cent 

Straita 

N.  Y. 

91    l  . 

St.  L. 

-'" 

12. 625 

30   25 

31.125 

5.25@5.SO 

5.25 

5.00 

28 

12  625 

30.25 

31  on 

5  25@5.375 

5.00 

29 

12.625(o  12   75 

30  2  5 

31.00 

5.20@5.25 

S  .00 

May] 

12.625(0  12   ~; 

30  375 

31.125 

5.25 

4.975 

2 

12.75 

30  375 

31.25 

5   25 

5   15 

i 

-' 

12.75 

30.125 

50.875 

5  25 

S    125 

4.'>75 

•These  prices  correspond  to  the  following  quotations  for  copper  delivered:  April  27 
and    28,    lL.'.v.:.c.  ;   April   29    and   May    1.    12.x7."i  'a   13c;    May   2  and    3,   13c. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York  cash,  except  where  St  Louis 
is  the  norm-al  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered."  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  liars,  ingot  bars  and  cakes. 
For  ingots  an   extra  of   0.05c.  per  lb.   is  charged   and    there  for    Other 

shapes.      Cathodes  are  sold  at  a  discount  of  0.125c.   pi 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  is  quoted  on  the 
basis  of  spot  American  tin.  99  per  cent  grade,  and  spot  straits  tin.  Quotations  for  lead 
reflect  prices  obtained  for  common  lead,  and  do  not  include  grades  on  which  a  premium 
is  asked. 


Lender. 


Copper 

Lead 

Apr. 

Standard 

Electro- 
lytic 

Spot 

3M 

Spot 

3M 

Spot 

3M 

Spot 

3M 

27 
28 
29 

Mayl 

2 

3 

59 

58| 

59| 
601 
601 

59| 
59* 

601 
60J 
60f 

641 
64J 

641 
65 

65 

15H 

151 

1511 
152| 
150 

1521 
152| 

i  5  2 ; 

i5  =  ; 

151f 

24? 

24: 

24' 

24 

23f 

23| 
231 

23' 
23 
22f 

26| 

26| 

261 
271 
27f 

271 

27 

27' 
271 
271 

The  above  table  gives  the   closing:  quotation?  on  the  London  Metal   Exchange.      All 
prices  in  pounds  sterling  per  ton  of  2.240  lb. 


Silver  and  Sterling  Exchange 


Sterling 
Exchange 
"<  beaks" 

Silver 

May 
~ 

2 
3 

Sterling 
Exchange 
"Checks" 

4421 
4421 
443 

Silver 

Apr. 

New  York 
Domestic 

Origin 

New  Y'ork 
Foreign 
Origin 

London 

New  York 

Pomestic 

Origin 

99| 
991 
99| 

New  York 
Foreign 
Origin 

68J 

i  -~ 

681 

London 

27 
28 
29 

442 
442 

442 

99f 
991 
99| 

67f 
671 
67* 

34* 
34| 
34| 

341 
35 

35 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  in  cents  per 
troy  ounce  of  bar  silver,  999  fine.  London  quotations  are  in  pence  per  troy  ounce  of 
sterling  silver,  925  fine.  Sterling  quotations  represent  the  demand  market  in  the  fore- 
noon.    Cables  command  three-eighths  of  a  cent  premium. 


Metal  Markets 

New  York,  May  3,  1922 

The  week  has  been  a  quiet  one,  with 
unimportant  changes  in  prices.  The 
coal  strike  has  so  far  had  little  or  no 
effect  on  consumption,  though  there  is 
some  indication  of  an  unwillingness  to 
contract  for  customary  supplies  of 
metal  until  the  requisite  fuel  is  assured. 

Copper 
The  small  amount  of  copper  which 
was  being  held  at  121c.  delivered  had 
virtually  disappeared  by  Friday,  and  on 
Saturday  some  business  was  done  at 
13c.  At  least  one  producer  was  willing 
to   book   third-quarter  business   at   the 


fractional  figure  as  late  as  Monday, 
however,  but  beginning  yesterday  all 
producers  were  asking  13c.  for  near-by 
shipments,  with  slight  premiums  for 
later  deliveries  in  some  instances.  The 
improvement  in  price  in  a  market  which 
has  not  been  particularly  active  is  an 
excellent  sign  of  confidence  in  the 
future.  The  wire  business  continues 
excellent  and  the  brass  companies  are 
taking  more  and  more  virgin  metal. 
Rolling  mills  are  working  to  larger  ca- 
pacity than  for  some  time,  owing  to  im- 
proved demand  for  sheet  copper,  chiefly 
for  the  building  trades. 

Export  demand  has  been  quiet,  but 
prices  have  advanced  slightly,  to  131  (a) 
13Jc.    Germany  has  been  practically  OiT 


Average  Metal  Prices  for  April 

Copper 

New  York  Elecrolytic r2.:>7:; 

London    Standard "iK.7!)'.i 

London    Electrolytic 

Lead: 

New    York 5.116 

St.    Louis 4.946. 

London    22.993 

Silver: 

New  York,  foreign 66  575 

New  York,  domestic 99.625 

London    34.080 

Sterling    Exchange 440.715 

Zinc: 

St.  Louis 4.906: 

London    26.576 

Tin: 

99  per  cent 29.810 

Straits   30.605 

London    149.840 

Antimony    4.980 

Quicksilver    52.280 

Platinum    87.500 

the  market  recently,  though  occasional 
orders  are  booked  for  that  country. 

Lead 

The  American  Smelting  &  Refining 
Co.  continues  its  official  contract  price 
at  5.25c.  New  York. 

The  inflation  of  lead  prices  has  been 
checked  during  the  last  week  by  a  ces- 
sation of  demand,  so  that  during  the 
last  three  days  the  Smelting  company's 
price  has  ruled  for  actual  business. 
Some  quotations  are  still  heard  as  high 
as  5.50c,  but  only  by  producers  out  of 
touch  with  the  market  or  not  anxious  to 
sell.  Only  a  small  amount  of  spot  metal 
is  available,  but  it  is  sufficient  to  meet 
requirements.  Most  of  the  business  has 
been  for  May  shipment.  The  St.  Louis 
price  has  also  weakened,  and  plenty  of 
metal  was  available  yesterday  and  to- 
day at  5.15c,  with  some  actual  busi- 
ness placed  at  51c  The  reaction  is  a 
healthy  one  and  it  is  unlikely  to  proceed 
much  further,  for  consumption  con- 
tinues on  a  satisfactory  scale.  The  re- 
cent rise  was  accentuated  by  an  unduly 
nervous  attitude  by  consumers,  and  this 
has  now  passed.  As  mentioned  last 
week,  a  small  part  of  some  of  the  sur- 
plus stocks  was  released,  and  this 
helped  to  steady  the  market 

Zinc 
The  market  is  weaker,  possibly  be- 
cause of  a  reluctance  by  galvanizers  to 
purchase  zinc  under  existing  coal- 
strike  conditions.  Active  bidding  has 
taken  place  for  all  business  available, 
with  the  result  that  today  prices  have 
declined  to  4.975c  East  St.  Louis,  at 
which  level  zinc  ca.:  be  obtained  readily 
for  ,  loinpt  shipm  Ev  ort  business 

to    '  'iic'e    cont:m    '        ring    the    last 
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Forward    deliveries    command 

premiums  of  2.r>  to  5  points  per  month. 

proportion  of  the  week's  busi- 

t   future   shipment.      Hi^h- 
grade  business   is   still   satisfactory   at 

h    freight    allowances    u; 
points. 

Tin 
.  •   i  by  consumers  has  been  quiet, 
bag    taken    of    any    slight 
a  the  market.     Statistics  released 
by  the  New  York  Metal  Exchange  show 
Bible    supply    or    April    30 
to    have    been    22.017    long    tons,    corn- 
long    tons    for    the 
month  previous.     This  was  about   what 
ted   observers   expected,   and   the 
were  considered  favorable.    Ap- 
parently,   not    so    in    London,    however, 
for    the    price    there    dropped    off    62] 
today. 

Tin  for  August  delivery  was  quoted 
throughout  the  week  at  ic.  premium 
over  the  prices  asked  for  spot. 

Arrivals  of  tin,  in  long  tons:  Total 
for  April.  4,995;  May  1,  Straits,  715; 
3d,  Straits,  5. 

Gold 
Gold  in  London:  April  27th,  93s.  3d.; 
28th,  93s.  3d.;  May  1st,  93s.  3d.;  2d,  93s. 
Id.;  3d,  93s.  Id. 

Foreign  Exchange 

Foreign  exchanges  have  been  gener- 
ally quiet  during  the  last  week  in  the 
absence  of  definite  news  from  the  Genoa 
conference,  and  movements  were  based 
on  technical  conditions.  On  Tuesday, 
May  2,  francs  were  9.16c;  lire,  5.325c; 
marks,  0.335c.;  and  Canadian  dollars, 
98.375c. 

Silver 

During  the  last  three  days  of  April 
the  London  market  declined  slightly  on 
small  offerings  and  lack  of  buying  or- 
ders, and  New  York  also  reacted  in 
sympathy.  On  May  1,  however,  both 
the  Indian  bazaars  and  China  bought, 
forcing  the  price  up  id.  in  London  and 
lc  in  New  Y'ork.  The  market  closes 
steady,  although  the  volume  of  business 
is  not  large. 

Mexican  Dollars — April  27th,  51  J; 
28th,  51J;  29th,  514;  May  1st,  521;  2d, 
523;  3d,  52  g . 

Other  Metals 

Quotations  cover  larg»  wholeeale  lots  unless 
otherwise  specified. 

Aluminum — 20c.  per  lb.  for  99  per 
cent  grade;  19c.  for  98@99  per  cent; 
18c.  for  94@98  per  cent.  Outside  mar- 
ket nominal  at  17.50@18.50c  for  98@ 
99  per  cent  virgin  grades. 

Antimony  —  Chinese  and  Japanese 
brands,  Sic.  for  the  week.  Market 
strong. 

W.C.C.  brand,  6@6ic.  Cookson's  "C" 
grade,  spot,  9c.  Chinese  needle  anti- 
mony, lump,  nominal  at  4c  per  lb. 
Standard  powdered  needle  antimony 
'200  mesh)  nominal  at  51c.  per  lb. 
White  antimony  oxide,  Chinese,  guaran- 
teed 99  per  cent  SbiOi,  wholesale  lots, 

Arsenic — 7c.  per  lb. 
Bismuth— $2@$2.10    per   lb. 


Cadmium— $1@$1.10  per  lb.,  in  1,000- 
Ib.  lots.  Smaller  quantities,  $1.10@ 
$1.25  per  lb. 

Cobalt  —  Metal,  $3@$3.25  per  lb., 
black  oxide,  $2  per  lb.  in  bbls. 

Iridium — Nominal,  $150@$170  per  oz. 
MoUbdenum  Metal — In  rod  or  wire 
form,  99.9  per  cent  pure,  $32@$40  per 
lb.,  according  to  gage. 

Nickel — Standard  market,  ingot  and 
shot,  36c;  electrolytic,  39c.  Outside 
market  quiet  at  30@33c  per  lb. 

Monel  Metal— Shot,  32c;  blocks,  32c. 
per  lb.,  f.o.b.  Bayonne.  Demand  im- 
proving. 

Osmium — $70  per  troy  oz.  Nominal. 
§70,  Los  Angeles,  Cal. 

Palladium — Nominal,  $55@$60  per  oz. 

Platinum — $85@$90  per  oz. 

Quicksilver — $55  per  75-lb.  flask. 
San  Francisco  wires  $54.     Strong. 

'Rhodium — $100@$115  per  troy  oz. 

'Selenium — Black  powdered,  amor- 
phous, 99.5  per  cent  pure,  $2@$2.25  per 
lb. 

'Thallium  Metal — Ingot,  99  per  cent 
pure,  $18@$20  per  lb. 

'Tungsten  Metal— Wire,  $35@$60  per 
kilogram,  according  to  purity  and  gage. 

Metallic  Ores 

Chrome  Ore — Basis  48  per  cent 
Crfi,,  40@45c  per  unit,  c.Lf.  North 
Atlantic  ports.     Market  quiet. 

Iron  Ore — Lake  Superior  ores,  per 
ton,  Lower  Lake  ports:  Old  Range  bes- 
semer,  55  per  cent  iron,  $6.45;  Mesabi 
bessemer,  55  per  cent  iron,  $6.20;  Old 
Range  non-bessemer,  51  i  per  cent  iron, 
$5.70;  Mesabi  non-bessemer,  51  i  per 
cent   iron,   $5.55. 

Magnetite  Ore — F.o.b.  Port  Henry 
N.  Y.:  Old  bed  21  furnace,  $4.85;  old 
bed  concentrates,  63  per  cent,  $5.75; 
Harmony,  cobbed,  63  per  cent,  $5.75; 
new  bed  low  phosphorus,  65  per  cent, 
$8.50. 

Manganese  Ore — 26@27c  per  unit, 
seaport;  chemical  ore,  $45@$60  per 
gross  ton,  lump.    Nominal. 

Molybdenum  Ore — 85  per  cent  MoSj, 
40@42c  per  lb.  of  contained  sulphide, 
New  York.     Quotation  purely  nominal. 

Tantalum  Ore — Guaranteed  minimum 
60  per  cent  tantalic  acid,  50c  per  lb. 
in  ton  lots.     Nominal. 

'Titanium  Ores — Ilmenite  52  per  cent 
TiO,,  ll@2c.  per  lb.  for  ore.  Rutile,  95 
per  cent  TiO>,  12c  per  lb.  for  ore,  with 
concessions  on  large  lots  or  contracts. 

Tungsten  Ore — Bolivian,  60  per  cent 
WOj  and  over,  per  unit  of  W05,  $3, 
f.o.b.  Atlantic  ports.  Chinese,  $2.25 
@$2.50.     Nominal. 

Cranium  Ore  (Carnotite)  — Ore  con- 
taining 1J  per  cent  U30»  and  5  per  cent 
WO,  sells  for  $1.50  per  lb.  of  U,0,  and 
75c.  per  lb.  of  VjOs;  ore  containing  2 
per  cent  UjO.  and  5  per  cent  V20»  sells 
for  $2.25  and  75c  per  lb.,  respectively; 
higher  UaO(  and  V2Os  content  com- 
mands proportionately  higher  prices. 


Vanadium  Ore— $1  per  lb.  of  \jO, 
(guaranteed  minimum  of  18  per  cent 
V,0„),  New  York.     Nominal. 

Zircon  —  Zirconium  silicate,  f.o.b. 
Pablo,   Fla.,   4i@13c   per  lb. 

'Zirkite — According  to  conditions,  $70 
@$90  per  ton,  carload  lots.  Pure  white 
oxide,  99  per  cent,  is  quoted  at  $1.15 
per  lb.  in  ton  lots. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  April  29 — Zinc  blende, 
per  ton,  high  $32.65;  basis  60  per  cent 
zinc,  premium,  $31;  Prime  Western, 
$30;  fines  and  slimes,  $28@$27;  average 
settling  price,  all  grades  of  blende, 
$28.64.  Calamine,  average  settling 
price,  40  per  cent  zinc,  $16. 

Lead,  high  $71.10;  basis  80  per  cent 
lead,  $70;  average  settling  price,  all 
grades  of  lead,  $67.82  per  ton. 

Shipments  for  the  week:  Blende,  10,- 
075;  calamine,  73;  lead,  1,480  tons. 
Value,  all  ore  the  week,  $390,250. 

Shipments  for  four  months:  Blende, 
131,593;  calamine,  200;  lead,  37,103 
tons.  Value,  all  ores  four  months  $5,- 
606,930. 

Purchases  of  Western  zinc  have  so  far 
not  lessened  the  increased  demand  for 
the  product  of  this  district.  Report  was 
received  that  Western  ore  was  being 
received  at  a  cost  of  $20  per  ton  of  50 
per  cent  zinc  at  the  smelters.  This 
scarcely  puts  it  in  competition  with  the 
slimes  of  this  district;  therefore,  it  is 
presumed  the  demr.nd  for  that  class 
of  ore  is  greater  than  the  local  supply. 

Platteville,  Wis.,  April  29— Blende, 
basis  60  per  cent  zinc,  $29  per  ton. 
Lead  ore,  basis  80  per  cent  lead,  $70 
per  ton.  Shipments  for  the  week: 
Blende,  318;  lead  ore,  40  tons.  Ship- 
ments for  the  year:  Blende,  4,955;  lead 
ore,  760  tons.  Shipped  during  the  week 
to  separating  plants,  822  tons  blende. 

Non-Metallic  Minerals 

Asbestos — Crude  No.  1,  $750@$900; 
No.  2,  $400@$500;  long  spinning  fibers, 
$250@$350;  spinning  fibers,  $150@ 
$225;  magnesia  and  compressed  sheet 
fibers,  $100@$150;  shingle  stock,  $60@ 
$110;  paper  stock,  $35@$45;  cement 
stock,  $14@$17.50;  shorts,  $7;  all  per 
short  ton  f.o.b.  Thetford,  Broughton, 
and  Black  Lake  mines. 

Demand  is  a  little  better,  and  stocks 
are  gradually  being  diminished. 

Barytes — Crude,  $9  per  ton,  f.o.b. 
mines.  Ground  white,  $23,  f.o.b.  mills. 
Off-color  grades,  $16@$21,  f.o.b.  South- 
ern mills.  Foreign  barytes,  ci.f.  New 
York,   $7.80  @  $8.25   per  ton  crude. 

Bauxite  —  American,  crushed  and 
dried,  $6@$9  per  gross  ton;  pulverized 
and  dried,  $12@$14  per  gross  ton; 
calcined,  $22@$25  per  gross  ton,  all 
f.o.b.  shipping  points.  Foreign  bauxite 
offered  at  $5@$8  per  metric  ton,  ci.f. 
Atlantic  ports,  depending  upon  grade. 

Borax — Granulated,  crystals  or  pow- 
dered, in  bags,  carloads,  51c.  per  lb.;  in 
bbls.  5ic 

Chalk — English,  extra  light,  5c  Do- 
mestic light,  41@4ic;  heavy,  3i@31c. 
per  lb.,  all  f.o.b.  New  York. 
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China  clay  (Kaolin)— Crude,  $6<<() 
$8;  washed,  $8@$9;  powdered,  $12 
@$20;   bags  extra,   per   net  ton,  f.o.b. 

mint's,  lii'i'ii:  a;  powdered  flay,  513(a) 
$20,  f.<  .t'  \  irginia  points  Imported 
lump,  $14@$20,  lull  American  ports; 
powdered,  $35@$46,  f.o.b.,  quoted  at 
New  York. 

Emery — Turkish  emery,  6c.  per  lb. 
American,  4c.  Inferior  grades,  3Jc, 
f.o.b.  from  New  England  points. 

Feldspar — No.  1  pottery  grade,  $6.50 
@$6.85  per  long  ton;  No.  2  pottery, 
$5.75;  No.  1  soap  grade,  $7,  f.o.b.  cars. 
No.  1  Canadian,  $21@$22,  f.o.b.  mill. 
High-potash  Canadian,  §10  per  ton, 
f.o.b.  mines. 

Fluorspar  —  Lump,  guaranteed  85 
per  cent  calcium  fluoride  and  not  over 
6  per  cent  silica,  $20  per  ton;  gravel, 
(17.50.  Acid,  lump,  $40@$50.  No.  1 
ground,  $50@$55,  f.o.b.  Illinois  and 
Kentucky  mines.  Lump,  $12.50@ 
$13.50;  ground,  95@96  per  cent,  $25@ 
$26,  f.o.b.  New  Mexico. 

Fuller's  Earth— 16  to  30  mesh,  $20 
per  ton;  30  to  60  mesh,  $20;  60  to  100 
mesh,  $17;  100  mesh  and  over,  $15, 
f.o.b.  Pennsylvania  points.  English, 
$23@$25,   f.o.b.    New   York. 

Graphite — Ceylon  lump,  first  quality, 
6@7c;  chip,  4i@5£c;  dust,  31@4c  per 
lb.;  No.  1  flake,  7@8c;  amorphous 
crude,  domestic,  $15@$25  per  ton  (f  o.b. 
cars);  foreign,  $55@$65  per  ton,  de- 
pending upon  quality.  Unless  other- 
wise noted,  all  f.o.b.  New  York. 

Gypsum  —  Crushed  rock,  $3@$4.50 
per  ton,  depending  upon  shipping  point. 
Ground,  $4,  f.o.b.  shipping  point. 

Kaolin — See  China  Clay. 

Limestone — Crushed,  New  York  State 
shipping  points,  S  in.  size,  $1.25@$1.75 
per  net  ton;  1|  in.,  $1@$1.25.  Prices 
for  other  sizes  practically  the  same. 
Agricultural  limestone,  $2.50@$3.75  per 
net  ton,  f.o.b.  eastern  shipping  points, 
depending  upon  analysis. 

Magnesite — Crude,  $8@$12  per  ton. 
High-grade  caustic  calcined,  lump  form, 
$30@$40  per  ton.  Plastic  calcined, 
$45@$50  in  bbls.,  carload  lots,  f.o.b. 
California  points.  Atlantic  seaboard, 
$60. 

Dead-Burned  —  $33  per  net  ton, 
Chewelah,  Wash.;  $58@$64,  Chester, 
Pa.  Austrian  grade,  $28  per  ton,  f.o.b. 
Baltimore.  (Magnesite  brick  —  See 
Refractories. ) 

Mica  —  India  block  mica,  slightly 
stained,  per  lb.;  No.  6,  35c;  No.  5. 
$125;  No.  4,  $2.25;  No.  3,  $2.90; 
No-  2,  $4;  No.  1,  $5.20.  Clear  block: 
No.  6,  50c;  No.  5,  $1.75;  No.  4,  $3; 
No.  3,  $4.75;  No.  2,  $6;  No.  1,  $7.50;  Al, 
$9;  ground,  wallpaper  grade,  $90@$200 
per  ton  (depending  upon  quantity); 
ground  roofing  mica,  $25@$70,  all  f.o.b. 
New  York.  Water-ground  mica,  100 
and  160  mesh,  61c.  per  lb.,  f.o.b.  Vir- 
ginia points. 

'Foote   Mineral    Co..   Philadelphia.   Pa. 


Monazite-    Minimum    if  8    pei 
thorium  oxide,  $:to  per  unit,  duty  paid. 

Phosphate  Ruck — Per  long  ton, 
iila  pori  .    p. 'Mil.'  grade:   77   i" 
tricalcium    phosphate,   $8.50    (9.50    for 
bard   rot  I  I;    7._>   pei    cent,    ?7;    75(5)71 
per  cent,  $6.60;  70  pei   -  ■ 
per  cent    $4.36;  88(3  •  tit,  $4.25. 

Pumice  Slone — Imported,  lump,  3@ 
40c.  pei  II  domestic  lump,  5c;  ground, 
5@6c,   all   f.o.b.   New   York. 

Pyrites — Spanish  fines,  per  unit,  12c, 
c.i.f.  Atlantic  seaports;  furnace  size, 
13c;  Spanish  lump,  13@14c;  domestic 
fines,   f.o.b.   mines,  Georgia,    ll@12c 

Silica— (Mass  sand,  $1.25@$2.25  per 
ton;  sand-blast  material,  $2.25@$4.50, 
f.o.b.  Indiana  and  Illinois  points. 
Amorphous  or  decomposed  variety,  soft 
silica,  250  mesh,  $16;  350  mesh,  $20; 
450  mesh,  $35  per  ton.  Ganister,  crude, 
$2.50  per  ton,  f.o.b.  Illinois  points. 
Molding  sand,  building  sand,  glass 
sand,  $2@$3,  f.o.b.  Pennsylvania  points. 

Sulphur— $16@$18  per  ton  for  do- 
mestic, f.o.b.  Texas  and  Louisiana 
mines;  $18@$20  for  export,  f.a.s.  New 
York. 

Talc— 20  to  200  mesh,  $7@$12  per 
ton,  f.o.b.  Vermont;  $8@$10,  f.o.b. 
points  in  Georgia;  200  mesh,  $16@$26, 
f.o.b.  Los  Angeles. 

Mineral  Products 

Copper  Sulphate  —  Large  crystals, 
5.50c;  small  crystals,  5.40c  per  lb., 
f.o.b.  New  York." 

Potassium  Sulphate  —  Powder,  do- 
mestic, $1  per  unit,  basis  90  per  cent, 
f.o.b.  New  York. 

"Sodium  Nitrate — $2.90@$3  per  100 
lb.,  ex  vessel,  Atlantic  ports. 

Sodium  Sulphate — For  95  per  cent 
material,  $12.50  per  ton,  f.o.b.  in  bulk, 
Western  mines,  spot  and  six  months' 
contract;  $17@$20  per  ton,  New  York. 

Ferro-Alloys 

Fermi itanium — For  15  to  18  per  cent 
material,  $200@$225  per  ton,  f.o.b. 
Niagara  Falls,  N.  Y. 

Ferrocerium — Per  lb.,  $12@15. 

Ferrochrome — Carload  lots,  spot  and 
contract,  60  to  70  per  cent  chromium,  6 
to  8  per  cent  carbon,  lie  per  lb.  of 
chromium  contained;  4  to  6  per  cent 
carbon,   12c,  f.o.b    works. 

Ferromanganese — Domestic,  78  to  82 
per  cent,  $67@$69,  f.o.b.  furnace;  Eng- 
lish, $62.50,  c.i.f.  Atlantic  seaport. 
Spiegeleisen,  16@19  per  cent,  $29@ 
$32.50  per  gross  ton,  f.o.b.  furnace. 

Ferromolybdenum — Standard  grades, 
carrying  from  50  to  60  per  cent  molyb- 
denum metal,  with  low  sulphur,  phos- 
phorus, and  arsenic,  $2  per  lb.  of 
contained  metal,  f.o.b.  works.  Imported 
material,  $1.70@$2. 

Ferrosilicon — For  10  to  15  per  cent, 
per  gross  ton,  f.o.b.  works,  $38@$40; 
50  per  cent,  $5«@$58;  75  per  cent,  $115 
@$120. 


Ferrotungsten — Domestic,  70  to  SO 
per   cent    W,    B1!  er    lb.   of  con- 

tained  tungsten,  f.o.b.  works.     I 
50c,  duty  paiil.  f.o.b.   Atlantii    porte 

Ferro-uranium — 36  to  50  per  cent  U, 
JO  per  lb.  of  U  contained,  f.o.b.  works. 

Ferrovanadium — {  r  lb.  of 

V  contained. 

Metal  Products 

Copper  Sheets — Current  New  York 
list  price,  19.25c  per  lb.;  wire,   I  i  25c 

Lead  Sheets — Full  lead  sheets,  7Jc; 
cut  lead  sheets,  8c  in  quantity,  mill 
lots. 

Nickel  Silver— 26.25c  per  lb.  for  18 
per  cent  nickel  Grade  "A"  sheets. 

Yellow     Metal  —  Dimension     sheets, 
16.75c;  sheathing,  16. 75.-.;   rod  , 
ir..,  13.75c 

Zinc  Sheets— $7.50  per  100  lb.  less  8 
per  cent  on  carload   lots,  f.o.b.   works. 

Refractories 

Bauxite  Brick — 56  per  cent  alumina, 
$130  per  1,000;  76  per  cent,  Suprafrax, 
$200  per  1,000;  f.o.b.  works,  St.  Louis 
and  Pittsburgh. 

Chrome   Brick — $40    per   net   ton. 

Chrome  Cement  —  40@45  per  cent 
Cr,0„  $30@$32  per  net  ton,  and  $31  in 
sacks,  carload  lots,  f.o.b.  eastern  ship- 
ping points. 

Firebrick — First  quality,  9-in.  shapes, 
$32@$35  per  1,000,  Pennsylvania,  Ohio 
and  Kentucky. 

Magnesite  Brick — 9-in.,  straights,  $53 
per  net  ton,  f.o.b.  works. 

Silica  Brick— 9-in.,  per  1,000,  $30  in 
carload  lots,  f.o.b.  shipping  points. 

The  Iron  Trade 
Pittsburgh,    May    2,    1922 

Production  of  steel  continues  at  the 
rate  of  between  36,000,000  and 
38,000,000  tons  of  ingots  a  year,  against 
rates  of  about  35,000,000  tons  on  April 
1,  30,000,000  tons  on  March  1,  and 
20,000,000  tons  during  December.  Or- 
ders on  books  would  justify  a  somewhat 
heavier  operation  of  mills  in  the  Pitts- 
burgh   and    Valley    districts. 

Railroad  buying  has  continuously 
trended  upward  since  the  first  of  the 
year.  The  automobile  industry  is  even 
more  active  than  was  predicted  it  would 
be,  and  nearly  all  the  factories  are 
running  at  close  to  capacity,  with  not 
much  steel  bought  ahead. 

Pig  Iron — There  is  no  regular  mar- 
ket, buyers  and  sellers  being  alike 
out.  A  fair  appraisal  of  values  is 
$24,  Valley,  for  bessemer,  basic,  and 
foundry.  The  Snyder  averages  for 
April  were  $20.54  for  bessemer  and 
$19.30  for  basic,  most  of  the  trans- 
actions having  been  early  in  the  month. 
The  average  quotable  market  on  foun- 
dry iron  was   $20.74,  Valley. 

Coke 

Connellsville  Coke — Inquiries  and 
offerings  are  very  limited,  with  occa- 
sional transactions  at  $6  for  furnace 
and   $6.50  for  foundry  coke. 
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Monthly  Average  Trices  of  Metals 


65  950 

59  337 
June 


Silver 

Sterling  Exchange 
1922 
59.965    35  035 
14  745     33  891 

66  575     34  250     34  080 
59  810  M    165 


■ 

70.97  41    442 

68.234 

: 


1921 
372  650 
385.932 
389  806 
191  784 
396  580 
377  236 
362  565 

386.315 
396  315 
414  880 


1922 
421    750 
435.511 
436.912 
440.715 


Year     .  62.654  J6  Ml  384    191 

.999  fine.  London,  pence  per  ounce, 

Copper 


i«:i 

Januarv  12  597 

12  556 

11  976 
12.438 

12  742 


1922 
13  465 
12  B64 
12  5e7 
12  573 


2  6"7  71.852 

12  170        71  155 

67.977 
67  327 
66  614 
66  706 


Standard 
1921  1922 

70  964  65.226 

70.925  60  250 

67  565  59  245 

69.381  58.799 
73.196 


London 


Electrolytic 


1921 
79  119 
75  925 
71    190 

71  786 

74  298 
75.682 

75  286 

72  705 

72  295 

73  476 

74  386 
74  525 


1922 
72.321 
66.125 
65.739 
64.028 


69  356  74  223 

.    I.  in  1  in,  p  iun  la  --rims  perl  mg  ton. 


Lead 


I  121 

4  821 
4  373 
4  084 
4  356 
4  952 
4  485 
4  410 

4  600 
4  690 
4  683 
4  700 


4  784 
1  2(>3 
4  2(,0 
4  217 
4.392 
4  4  39 
4  356 
4.369 

4  363 


4  545 

da  quotations,  cents  per  lb.     Lond< 

per  1  .:.„ 

Tin 


-Ne 


I  v2l 


31 . 470 
28  534 

27  296 

28  990 
3)431 

: 
r 


I  '22 

31.480 

29.835 

28  426 

29.810 


York- 


32   106 


36.000 
32  142 
2ft  806 
3(1  404 
32  300 
28  514  29  423 
26  755         27  655 

25  662  26   301 

26  280     26  680 

27.278     27  655 

28  592 


Straits • 

1922 
32.100 
30.767 
29  171 
30.605 


1921 
23  387 
20.650 
18.911 
20  589 
23  399 

22  563 

23  399 
23.489 
23  148 
23  679 
24.483 
25.322 

22  752 


1921 
190.464 

166  250 
156  024 
163  905 
177  411 

167  506 
I' 4  530 
155  318 


1922 

23  667 
20.681 
21.266 
22.993 


1922 

163.065 
149  850 
143  152 
149  840 


32  486 


28.576      29   916  165    265      .... 

rk  quotations,  cents  per  lb.     London,  pounds  sterling  per  long  ton. 


Zinc 


4.691 
4.485 
4.658 
4  906 


1921 
25  262 

24  850 

25  077 
530 


1922 
26  321 
24  213 
25.467 
26.576 


January 5 ,413 

.  iVt 
4  737 
4  747 

26   923        ..... 

4  421  26  7',!! 

.      4.239  .    .      26   262 

August.'. .'.'.'.".. '..'. I      •'■  2''  tl68     

4  235  25  256 

4  61  .  26  31) 

N  vember.. '.•.■...:    :  4  667     25  949     

December .  4  °35     26.900     

Year 4  655  25  845      . 

I  ork  and  St.  I.  London,  pounds  sterling 
perloti^  ■ 


Muroh     . 
April 

May 

J ■ 

Julj 

August 

September. 

November 
I  tecember 


Antimony,   Quicksilver  and  Platinum 

Ami',  i  n     i            Quicksilver  (6)  Platinum  <r) 

New  York —  New  York—  —  New  York 

1921          1922          1921          1922  1921          1922 

5  258       4.463     48.440     49.960  73.400     97  26  1 

5.250      4.416     49.545     48.295  70.227     89.545 

5.282       4   319     46.796     50.204  72.463     87.500 


5.137       4  980     45.423 


5.250 
5.087 
4  735 
4.597 
4.564 
5,085 
4  7>4 
4.500 


47.000  

46.846  74.942 

44  950  70.440 

4  5.028  73.222 

42  660  75.960 

39  840  81  800 

39  804  82  609 

49  212  78  192 


87.500 


Year 4  957  45  462     75.033 

(a)  Antimony  quo  i  per  lb.  for  ordinary  brands.  (6)  Quicksilv 

dollars  per  llask.  (c)  Platinum  in  dollars  per  ounce. 

Pig  Iron,  Pittsburgh 

Basic 


January 
February 
March 
April 

\I:U 

June 
July     ... 
August 
Septem 
( Ictober 


ber 


1921 
33  96 
28  96 
28.16 
26  96 
26  21 
24 .  96 
22  84 
21  96 


1922 
21  55 
21  46 

21  35 

22  50 


ulier 

mI. i  i 


Monthly  Crude  Copper  Production 


Alaska  shipments 

Anaconda 

Arizona  Copper 

Calumet  &  Arizona 

Calumet  &  Heda 

( >t  her  Lake  Superior 

Chino 

Con.  Ariz.  Smelting 

East  Butte 

Inspiration 

Magma 

Miami 

Nevada  Cons  

New  Cornelia 

till    Dominion 

Phelps  I  'odge  

Kay 

Bhattuok  Arizona 

T'nited  Verde ■ 

United  Verde  Extension.. 

Utah  Copper 

Others,  estimated 


I). 


8,881,013 
(«) 
(a) 

5,500,000 
la) 

« 

5,030,941 

(  n 

1,717,183 

ft 
la) 

la) 
la) 

8.500,000 


January 
6  909,383 

ft 

(a) 

(a) 

6,000.000 


5,348,000 

(a) 
1.602,909 

(a) 

(a) 
("). 

11,400,000 


February 

4,193,357 
9,503, 00( 


March 
4,899,827 
13,100,000 


2,462,000  3,167.070 

(O)  (a) 

(,,(11111,000  6.000,000 

(n)  <") 

(o  (a) 

M  (a) 

2,485,000  4,91,5,000 

(a)  (al 

4,918,000  5,242,000 

(a) 

1,459,063 
(o) 

4,091,000 
(o) 
(a) 


1,606.977 

(nl 
5,540.000 


10,200,000  9,170,000 


29,629,137   32,010,292   45,957,530    55,705,760 
14,844,641    7,136,976    5,081,497    3,974,424 


Total  United  Statis 
liiip-irl' 

trates,  matte 
Imports  of  blister,  unrc- 

Imports  of  refined  and  ..Id  2,447,925 

Grand  total 6I-S5?-5SS 

Backus  &  Johnston 5?2/?0? 

Boleo   954  765 

Cananea <" ' 

Cerrode  Pasco 5'nnn'nnn 

Chile  4,000,000 

Cons.M.'&  a  oi  Canada..  '[Hon 

Falcon  Mihes  "O.RO 

Furukawa W.lii 

Granby  Cons 2,2  5,403 

Hampden  Cloneurry (a ) 

Katanga   6,570,900 

Mount  Morgan 7«?  nnn 

Mount  Lyell  782,000 

Phelps  Dodge  Mexiean....  ,l?',0, 

Sumitomo '''"'jj 

Wallaroo*.-  Moon         ...  .  954  795 
(a)  No  copper  produced  during  this  month,     (b)  list 

Comparative  Annual  Copper 


4,828,511 
910,000 

1.117,384 
(n) 

4.702.000 

4, 0(MI. 11(10 
124,000 
550,682 

1. 922,462 

(oi 
6,740,000 


397.000 
1.806,888 


imated. 

Production 


January 
February.   ■ 

March 

April 

May 

June   

July  ..  . 
August. . . . 
•September. 

I    I,    'i.l.l   T 

\.  vember 


1919 
135,733,511 
111,649,512 
102,040,460 
98,808,998 
92.652.9/5 
95,856,570 
100,369,247 
107,994.040 
108,703,075 
115,143,143 
117,289,735 
102,997.633 


920 
121.903,744 
117,540,000 
120,309,316 
116,078,871 
114,964,207 
116,107,856 
109,729,610 
112,460,254 
104,919,562 
105,231,571 
106.700,178 
95,709,009 


1921 
90,596,597 
86,682,941 
91  046,345 
46,946,523 
25,310,511 
24.623,693 
22,033,739 
23,248,398 
23,855,316 
23.231,572 
28,341,442 
29,629,137 


1922 

010,292 
,957,530 
,705,760 


May  6,  1922 
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Consolidated  Mining  &  Smelting 
of  Canada,  Ltd. 

A  report  of  the  operations  of  the  Consolidated 
Smelting  Co.  of  Canada,  Ltd.,  for   1921    ah 
of  $338,447.30.    Profit-and-loss  account  foil 

-    metals,  and  smelter  prrxlurt  on  hand  and 
1 920 

id,  ami  bullion  purchased 
■  ■  i  ny's  mines 
smelting,  and  general  expenses 
Devel  'p.-i.-'nr  expense 

i    newals  and  depreciation 

.  i  xehance  on  coupons 
Direetors'  fees    ......... 

Sundrv  items  written  off,  including  bad  debts 
Balance  profit 

Total 

tore 

It  ils  and  smelter  product  < 
Rents,  royalties,  and  sun 

£  Light  Cc 
Dividends 


Co. 


Mining  & 
net   profit 


i  hand  and  m  transit 


$10,56! 

$7,5l6.8<-5  22 

2.779.4U  41 

8.574  99 

256.960  00 


Balance  sheet  as  of  Dec.  31,  1921,  follows: 

II  \HILITIES 

rized 
600,000 shares  at  $25  each     ..  .   $15,000,01 

Issued  and  fullv  paid 

42 1. 348 shares  at  $2 5  each 

Ten-year  7  per  cent  bonds         

Bond  interest  aoiTued,  with  exchange  thereon..  .  . 
Capita]    expenditure    in 

anticipation  of  funding  arrangements     

Other  bank  loans  and  overdraft 

payable  

Balance  Dec    31.  I°20  $809.0 

aded  Dec.  31.  1921 338.4. 


$10,533,700  00 

3.000.000  00 

112.721  00 

1.992,000  00 
3.174 

1.424.350  43 


Taxes  paid  and  reserved  for 


67.724 


Mines,    mineral     claims 

il,  1920 
Expenditure  for  1921 


ASSETS 

and    shares    in    other 


lining,    smelting,    concentrating    and    refining 

Balance  Dec   31,  1920      

Expenditure  for  1921 


I  .ess  capital  renewals  and  depreciatif 


$10,160,707   15 
223.852  92 

$10,384,620.07 


Ores,  metals,  and  smelter  products  on  I 

in  transit 
Mines  and  smelter  stores  and  materials 

(receivable,  less  reserve.    . 
Insurance  paid  in  advance 
Cash  in  bank  and  on  hand 


$21,317,471    17 

Production  amounted  to  432,078  tons  ore,  yielding  56,334 
oz.  of  gold,  1,198,114  oz.  of  silver,  57,683,328  11.  of  lead, 
3,056,910  lb.  of  copper,  and  52,988,159  lb.  of  zinc. 


East  Butte  Copper  Mining  Co. 

A  report  of  operations  of  the  East  Butte  Copper  Mining 
Co.  for  1921  shows  a  profit  of  $201335.48  as  follows: 


Gross  income  from  minini  operation,  $2,431,638.58 

Cost  of  mining,  treatment,  freight,  refining,  selling 

>m  ore  purchased  $2,219,404   52 

tS       2.229,803   10 


and  c 


Miscellaneous  operations 

Profit  on  copper  mining  operations 
Less  depreciation 


Less  outside  explorations .  .  . 
Surplus  from  all  operations . 


Balance  sheet  as  of  Dec.  31,  19   '  follows: 

ASI 

$3,322,249  99 
H 

1,705,1 

• 

■ 

$5.69! 
LIABI1  I  Ml.- 

ck $4,242,820.00 

,.,!  $6,000,000  00 

1.757.180  00 

Account* payable 992.973  56 

Bills  pa:  ibTe                     192.000  00 

Contingent  funds 134.523  28 

Surplus  135.098  49 

$5,697  415    3i 

Production  amounted  to  14,766,017  lb.  of  copper,  508.680 
oz.  of  silver,  and  990  oz.  of  gold.  Copper  cost  of  production 
was    11.2804c.   per   lb.   delivered   at    New    York. 


Mohawk  Mining  Co. 

A  report  of  operations  of  Mohawk  Mining  Co.  for  1921 
shows  a  profit  of  $270,271.80  before  providing  for  deprecia- 
tion and  depletion.     Profit-and-loss  account  follows: 

10,01  1.5721b.  of  copper®  12  98c $1,299,776.17 

:    n  hand  Jan.  I.  1921.  at  cost  $378.506  67 

Operating  expenses  al  mine  1,305,881.67 
Smelting,    freight.    New    York    and    Boston 

expenses                                                         ..  227.637  70 

Taxes,  exclusive  of  income  and  profit  taxes 73,972.  35 


:  iper  on  hand  Dec.  31,  1921,  a  i  cost. 
fcoppersold 


ipper 
Miscellaneous  income 

Deduct  loss  on  sale  of  Liberty  Loan  bonds. 


Profit  for  the  year,  before  providing  for  depre- 
ciation and  depletion 

Balance  sheet  as  of  Dec.  31,  1921,  follows: 
xSSKTS 

tocksand  bonds,  at  cost 


Investments 
Miscellant 
Current  asse 
Unexpired  insurance 


Capital  assets  tbook  value) . 


Capital  stock 

Paid  in  on  100.000 shares. 
Current  liabilities 
Unrealized  appreciation.  .  . 
Reserve  for  depreciation. . .  . 
Reserve  for  depletion 


LIABILITIES 


$96,592.27 

2,204.389.71 
2  570  50 


$14,058,455.95 


Res-rve  for  contingencies 
Surplus  and  realized  appreciation 

Balance  Jan    I .  . 
Add  profits  for  the  year . 

Appreciation  during  the  year- 
Profit  on  property  disposed  of . . 


Deduct  depreciation  for  the  year.  - 
Depletion  for  the  year 

Income  and  excess  profits  tax  payments  for  1920 
Reserve  for  contingencies 


$117,918  00 

466.727.09 

10.950  00 

51.936  43 

$647,531    52 


$1,867,571   85 


Balance,  Dec.  31 

$14,058,455.95 

Production  amounted  to  4,054,235  lb.  refined  copper,  which 
cost  15.598c.  per  lb.  to  produce,  including  depletion,  depre- 
ciation, and  taxes. 
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Week  Ended  April  29,  1922 


Mi    h    I  l 
GOPPI  K 


I 
■ 


Greene-  * 
Hancock 

Lake  Copper 


Mairma  I 

-o'hdaterL. 
pper 

•ie  Cos. . 

■ 

New  G  rnelia 

North  Bi 

North  I-ake    


I>1 


mi  r>..n 
Ph-lps  I 

Quinev 

r-olidated 
Ray   Hercules 
8c  M.- 
Bcnec  .  '     ;  "  E 
- 
Khattuck   Arixona.. 

Sooth  Lake 

Superi<  r    ■ 

Tenn   C    4  C.  cfs 

Unite-I    ' 

Utah  Consol 

Utah   Metal  4  T 
Wolverine 


lt.«ton 
N    V    Curl. 
Boston 
V  Y.  Curb 

Salt  Lake 

N.  Y.  Curb 

NY.  Curb 

Boston 

Boston  Curb 

Boston 

Boston 

Boston  Curb 

Boston 

Boston  Curb 

• 

New  Yuxk 

Boston 

N.  Y.  Curl. 

Boston  Curb 
Boston 
New  York 
Boston 
I  oeJ   n 
Boston 

Boston  Curb 
Boston 
Boston 
New  York 
B  Eton 
Boston 
NY    Curb 

Boston 

l?i~t<Ml 

Boston 
N.  Y  Curb 
Boston 
Boston 
Open  Mar- 
Boston 
New  York 

Boston 

Boston 

Boston 

New  York 

Boston 

Boston 

New  York 

Boston 

Boston  Curl. 

Boston 

New  York 

Boston 

Boston 

Boston 

Boston 


. 


15 
272 


26     Mar 


275     June 


'20,  Q      $0  50 


'I'),  tj 
20,  Q 


37  J 

19) 


81 
Ml 
•85 


W 
>2J 


59i 

8, 

171 


10     Dec. 


29 

-'. 

it] 


43  Mar 

f>  Mar. 

i  i  : ice. 

li 

25  May 


'20,  Q 
I".  A 
I •>.  SA 


3 

3,  Jan.  '; 

7     Sept.  ' 
Hi  Dec.  '. 

41 

11 
30     Jan. '  I 
•10     


3'    Nov. 
20,  Feb. 


•I".  Q 
20.  Q 


•17.  Q 
•22  Q 


25;  241 

36 j  34! 

tl65 

44  '■■ 

>61  15} 

M  'I 

45J  43} 


58',   leb. 
8} 

18}   Feb. 

121  Oct. 

•40     

•13 

25!  Dec. 

35    June 
Apr. 

431   Mar. 

1  ( j  1  lee 


'20.  Q 
■22.  K 
18.  Q 


18.  Q 
20.  Q 
22,  Q 
20,  Q 
20,  Q 


•29 


•66 
•28 


674 


2. 
641 
"1  '1 

H  l| 


43}  Apr     22.  K 

I  Nov.    17.  Q 
8J  Jan.  '20,  Q 

•80 
l| 

12  Mav  '18.  I 

•'.8  Mav  '13. 

•28  leb    '22.  Q 

66]  Mar 

II  


•22,  Q 


12 


12 


NICKEL-COPPER 


Internal.  Nickel   .    . 
internet    Nickel,  p(d 


17J     18J   Mar. 
78;     84  i   Feb. 


22,  Q 


National  Lead 

National  Lead,  pld. . 
St  Joseph  Lead 


New  York 
New  York 
New  York 


Mil 

14. 


•22.  Q 

'22.  Q 
'22,  Q 


QUICKSILVER 


New  Idria Boston 


ZINC 

191 


51 

7; 
nil 


i7: 
4i ; 

6i 
28} 


Arr,   Z.  I.  4  S    New  Ynrk 

Am.  ZL4Spfd..     New  York 

Butt*  C   4  Z New  York 

Bum  4  r-iiperior..  New  York 

Callahan  Zn-Ld New  York 

::•  N    Y    Curb 

YehV»    line    Los  Angeles 

•Cents  per  share.     tBid   or  asked. 
Monthly      K.  Irregular.    I,  Initial.    X 

Toronto  quotations  courtesy  Hamilton  B.  Will?  Spokane,  Pohlman  Investment 
Co.;  Salt  Lake,  Stock  and  Mining  Exchange.  Los  Angeles,  Chamber  of  Com- 
merce and  Oil ,  Colorado  Springs.  The  Financial  Press.  N   V . 


19     May '20, 
41  ;   Nov.  '20.  Q 
6J  June  '18. 
29)  Sept.  '20. 

20,  Q 

'22.  Q 

20,  Q 


0.25 
0.50 

5   111) 


0.37J 

0  05 


0  05 

1  00 
0.25 
0  50 
0  50 


0  25 
0  25 
0  25 


0 

75 

II 

25 

1 

00 

II 

III 

n 

?•> 

n 

25 

n 

,0 

0 

30 

1  50 
I  75 
0.25 


1.00 
1.50 
0.50 

1  25 
0  50 

2  00 
0  03 


SA,  Semi-annually.    M. 


Stock 

Alaska  Gold 

Alaska  Juneau 

Carson  ll.il 
frisson  i 
Dome  Exb 
Pome  Mines 
Florence  ( ■ 
.  lol  len  ( 

HoUinger  ' 

.    Mining.. 

Kirklaml    Lake 

Lake  Shor  e 
Mclntyre-  ! 
Porcupine  Crown. 
Porcupine  V.  N.  T... 
Portland 

Sen  imaeher 

Silver  Pick 

Teck  Hughes 

Tom  Reed. 

United  Eastern 

Vindicator  I 
White  Caps  Mining.. 
Wright-Hargreavee 
Yukon  GuKI 

Batopilas  Mining 

Beaver  Consol 

Coniagas 

Crown  Reserve 

Kerr  Lake 

La  Rose. 

McKinlsy  DarSav.. 

Mining  Corp.  Can. . . 

Nipissinjr 

Ontario  Silver.. 

Ophir  Silver 

Teiniskaming 

Trethewey 

Boston  4  Montana.. . 
Cash  Boy 

Dolores  "Esperansa... 
El  Salvador 
Jim  Butler 
Jumbo  Extension. . .  . 
MacNamara  M  4M 
Tonopah  Belmont.. 
Tonopah  Divide 
Tonopah  1 
Tonopah  Mining. . 
West  End  Consol.... 

Caledonia 

Cardiff  M.  4  M 

Chief  Consol 

Consol.  M.  4  S 

Daly  Mining 

Daly- West 

Eagle  4  Blue  Bell.. 

Electric  Point 

Federal  M    4  8 
Federal  M.  *  8.  pfd 
Florence  Silver 
Grand  Central 

Hecla  Mining 

Iron  Blossom  Con.. 

Judge  M.  4  S 

Marsh  Mines 

Prince  Consol 

Rambl  er-Cariboo. . . 

Rex  Consol 

South  Hecla 
Standard   Silver-I-d 

Stewart  Mines 

Tamarack-Cusler.. . 

Tintic  Standard 

Utah  Apex      

Wilbert  Mining.  .  . 

Vanadium  Corp. . . . 


M 

Amer.  Si,.    4  Rcf.    . 

.   4  Ref  pf 

Am.  Sm.  Sec.  pf   A. 

£    3m    It.  4  M. 

i    .-    8m  K.4  M.  pf. 


Excb.  lliuli      Low  Last                        Last  Dlv 
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N.  Y.  Curb  2  li       2  A  2  ,V  Apr/22,  Q,  X  $0   10 

Toronto  *85 

New  York  27j       26J  27     Apr.  '22,  Q          100 

N    \    Curb  »30       '25       *26                          

I  rings  *70J       *70  *70J    June  '21.  Q           0.02 

.   urb  *9          *8  *8      Dec.  '19,               0.05 

I    r.nto  9.80     9.50     9.70     Apr.  '22.  0.05 

New  York  73         70S  70J   Apr   '22.  M        0.25 

Toronto  *47       *45       *46                          

2  45     2   18     2  33     Nov.  "21.  K        0  02 

Toronto  18  80   17  70   18  50     Jan.  '22,  K          0.05 

-29       '28  *28,  July  '17.              0.03 

Toronto  *33!     »32)     *33       

Colo.  Springs  *3I       «3I  *3I     Oct.  '20,  Q         0.01 

Toronto  «58       *55        »56,    

N    \    Curb  *20      »16       »I8     

Toronto  *62)      '56J     «61      

Los  Angeles  »15       *59  »60     Dec.  '19,              0.02 

X    Y    Curb  1;         IrV  I  ftApr  '22.  Q          0.15 

Colo    springs  *I3       *I2  *I2     Jan.  '20.  Q          0.01 

N,  Y    Curb  '9      

Toronto  3  Ou     2  85     2   90     Apr. '22,  0  02' 

N,  Y.  Curb  i;          I  1      June '18,              0  02J 

SILVER 

New  York  l|         1  ljDec'07,1          0.12} 

Toronto  *37       *34J  *35     Mav '20,  K         0.03 

Toronto  I   30      I    00      I    00     May '21,  Q          0    12: 

Toronto  »2I       '16}  »I8     Jan.  '17,              0  05 

N  .  Y    Curb  4J          3}  4     Apr.  '22.  Q          0   12! 

Toronto  *39       *33  *35     Apr.  '22,              0  10 

Toronto  *36       «27  «33     Oct.  '20,  Q          0  03 

I  pronto  I    10     I  .05     1 .10    Sept.  '20,  Q        0.  12! 

N.  Y.  Curb  61         51  51  Apr. '22,  Q,Z     0.30 

New  York  8,          8  8,   Jan.  '19,  Q           0  50 

N.Y.Curb  »I2     Jan.  '12,  0.10 

Toronto  »35        »30  «33S  Jan.  '20,  K          0  04 

Toronto  *5         »4  *5     Jan. '19,              0.05 

GOLD  AND     SILVER 

N.Y.Curb  -22       -16       »21      

N.  Y.  Curb  »4          M          *4      

N    \     (urb  2}          li          1J    

N    1     '  urb  *7         *5  *5 

NY    (urb  *8         *8  *8     Aug.  '18,  SA      0.07 

N.Y.Curb  *5         »5  *5     June  '16,             0  05 

N.  Y    Curb  »I2         *9  »I0     Mav '10,             0  021 

N    V    (urb  I]         H  IJJApr.  '22,Q         0.05 

N.  Y.  Curb  *84        *75        */6      

N.Y.Curb  M         I A  13  Apr.  '22,  Q          0.05 

N.Y.Curb  1H       1H  li  Apr.  '22.  SA,  X  0  07! 

N.Y.Curb  It         IA  lriDec.'19,SA       0.05 

SILVER-LEAD 

N.Y.Curb  *6        *6  *6     Jan.  "21,  M         0  01 

Salt  Lake  »98       *96  *98     Dec.  '20,              0   15 

Braton  Curb  4           4  4     Aug.  '21.  Q          0.05 

Montreal  24j       23  23     Oct.  '20.  Q         0.62! 

Salt  Lake  12.05  tl. 55  ...     July  '20,  Q          0   10 

Boston  2           M  2     Dec.  '20,  Q         0  25 

Boston  Curb  +3         t2i  25  Apr.  '21,  K         0  05 

Spokane  '8          »7  *7      Mav  '20,  SA        0.03 

New  York  14         12  13!  Jan.  '09,               1.50 

New  York  461       41  44|   Mar    '22.  Q         100 

Spokane  *23!     «20  »23     Apr. '19,             0  01) 

Salt  Lake  75         71  '75     Jan.  '21.  K          0  01 

N.Y.Curb  6!         6  61  Mar   '22.  Q         0   15 

N.Y.Curb  '22       *20  »20     Apr.  '22,  Q         0.021 

Salt  Lake  t2.f0t2.40  2.60    Sept.  '20,  Q        0.12! 

N.Y.Curb  *8        »7  »7     June  '21.  I          0.02 

Salt  Lake  *4i       *3  *4     Nov.  '17,             0  02J 

Bpokane  *4         *3  »4     Feb. '19.             0.01 

NY.  Curb  «I2        *9       *I0 .... 

Salt  Lake  f60     t*35  .     Sept. '19.  K        0  15 

N.Y.Curb  '17       «15  »I7     Oct. '17,              0  05 

N.Y.Curb  "15       »I0  »12     Dee.  '15,              0  05 

Spokane  2  55     2  40  2  55     Jan     21. K          0  04 

Salt  Lake  I    97!   I   80  I  .971   Dec.  '21.  Q         0  05 

Boston  3i          3J  3i    Nov. '20,  K         0.25 

N.Y.Curb  ........  '2     Nov. '17,             0  01 

VANADIUM 

NewYork  431       40!  421  Jan. '21,  Q          l0° 

ASBESTOS 

Montreal  61         58  58     Apr. '22,  Q         1.50 

Montreal  80!       80  80     Apr. '22,  Q          I   75 

SULPHUR 

NewYork  17'        I6|  171Nov. '19,  Q         100 

NewYork  ■>■>:        421  43|   Mar. '22,  QX      1.00 
INING,  SMELTING  AND  REFINING 

NewYork  58!       54;  58}  Mar. '21.  Q         100 

NewYork  98         97}  98     Mar.'22  Q               75 

NewYork  93         92!  9  2!   Apr.  '22,  Q          1.50 

New  York  42          39  39!   Jan.    21.  Q           "50 

NewYork  45J  Apr. '22,  Q  1.75 
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NEW    MACHINERY 
AND  INVENTIONS 


A  Car  Dumper  Thai  Operates 

Without  Power 

Permits     Use    <>f     Solid-Body     tars — 

Speed  of  Dumping   Regulated  by 

Oil    Dashpot 

The  need  for  more  rapid  dumping  of 
mine  ears  has  brought  about  the  devel- 
opment of  several  types  of  revolving 
dumper-  which  permit  not  onlj 
speed  of  this  operation  but  also  the  use 
of  the  solid-body  mine  ear,  the  latter 
having-  decided  advantages  over  either 
the  side-  or  end-dump  car. 

The  "Twin-Hoy"  ear  dump,  shown  in 
an  accompanying  illustration,  differs 
from  other  types  of  revolving  dumpers 
in  that  its  action  is  automatic,  no  power 
being  required  for  its  operation.  All 
other  revolving-  dumps  are  usually  con- 
structed of  a  circular  steel  frame  and 
revolve  through  an  angle  of  180  deg. 
or  360  deg. 

In  the  construction  of  the  "Twin- 
Boy,"  the  tracks  are  mounted  on  tri- 
angular or  "Y"  shaped  spiders,  set 
at  an  angle  of  130  deg.  to  each  other, 
which  are  supported  by  a  heavy  steel 
shaft  running  parallel  to  the  track. 
The  ingenuous  design  of  these  spiders 
is  such  that  one  track  is  off- center 
of  the  shaft  to  the  right,  and  when  re- 
volved through  its  normal  angle  the 
other  track  is  off-center  to  the  shaft 
to  the  left.  When  the  track  is  off- 
center  to  the  right  a  loaded  car  causes 
the  dump  to  revolve  to  the  right  and 
brings  the  other  track  and  the  empty 
car  into  normal  position.  This  track 
then  becomes  off-center  to  the  left.  The 
next  loaded  car  causes  the  dump,  which 
is  on  the  principle  of  a  see-saw,  to  re- 
volve downward  on  one  side,  and  to 
elevate  the  empty  car  on  the  other. 

The  dump  frame  is  mounted  on  a 
heavy  steel  shaft,  each  end  of  which 
is  provided  with  a  half  shrouded  rack 
and  pinion.  The  rack  is  substantially 
held  by  the  outer  or  stationary  frame. 
With  this  construction,  the  weight  of 
the  dump,  instead  of  being  supported  on 
the  gear  teeth,  is  supported  by  and 
rolls  back  and  forth  on  the  gear 
shrouds.  This  permits  the  dump  to 
roll  freely  and  with  a  minimum  amount 
of  friction.  As  the  dump  revolves  it 
is  consequently  shifted  back  and  forth 
alternately  with  each  revolution,  by 
reason  of  the  rack  and  pinion.  The 
rack  and  gears  work  in  an  oil  bath, 
and  are  protected  by  a  steel  cover. 

As  the  tracks  on  the  dump  are  off- 
center,  the  shifting  motion  becomes 
necessary,  in  order  to  insure  proper 
alignment  of  the  dump  tracks  with  the 
stationary  track  on  the  tipple.  This 
is  accomplished  by  the  rack  and  pinion. 
One  of  the  most  important  points  in 
the  design  of  the  dump  is  its  control. 
The  dump  is  provided  with  an  oil  com- 
pression cylinder,  the  plunger  of  which 
is   actuated    by    the   piston   rod,  which 
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The  cylinder  is  provided  with  a  by- 
pass pipe  and  valve  which  is  connected 
to  each  end.  As  the  cars  are  dumped 
the  piston  is  driven  back  and  forth  and 
i  he  oil  through  the  bypass,  and  by 

opening  or  closing  the  globe  valve,  the 
dump  can  be  regulated  to  any  speed  de- 
sired. The  cylinder  contains  a  number 
of  small  ports  loading  into  oil  recesses, 
located  at  each  end  and  connected  to 
the  bypass.  The  travel  of  the  piston 
forward  gradually  shuts  off  these  small 
ports  and  produces  a  cushioning  effect. 

In  operation  the  loaded  car  passes  on 
to  the  dump,  strikes  a  trip  lever,  which 
throws  a  dog  in  front  of  the  car  wheel 
and  stops  or  spots  the  car  on  the  dump. 
This  same  action  releases  the  alignment 
latch,  and  the  dump  instantly  goes  into 
action.  The  loaded  car  is  dumped  on 
one  side  and  the  empty  car  is  rais-d  on 
the  other.  The  moment  the  empty  car 
reaches  alignment,  or  its  normal  posi- 
tion,  the    dog   is    thrown    out  from   the 


front  of  the  car  wheel  and  the  dump  is 
latched  in   alignment   aut< 
the  coil  spring,  as  shown  01 
the  dump.     The  empty  ear  is  then  im- 
mediately discharged. 

The  car  is  held,  when  in  an  i: 
dumping  position,  by  angle  bars  over 
the  top  of  the  wheels.  However,  if  the 
design  of  the  ear  in  use  should  be  more 
easily  adaptable  to  being  held  by  the 
hubs  of  the  wheels,  the  axles,  or  the  ear 
sides,  any  of  these  methods  may  be 
readily  employed. 

The  trip  arrester  and  feeder  is  an 
automatic  device  placed  about  twelve 
ft.  in  front  of  the  dump.  It  consists  of 
angle  bars  14  to  18  ft.  long,  which 
swing  above  the  car  wheels  and  en- 
gage them  as  a  brake,  stopping  the 
trip.  The  brake  is  then  released,  per- 
mitting the  entire  trip  of  cars  to  move 
slowly  forward  until  the  weight  of  the 
first  car  depresses  the  hinged  section 
of  rail  immediately  in  front  of  the 
dump.  The  end  of  this  hinged  rail 
nearest  the  dump,  in  normal  position, 
is  about  8  inches  above  the  level  of 
the  dump  rail,  and  upon  being  weighted 
down  by  the  first  car,  an  attached  bell 
crank  lever  again  actuates  the  brake, 
stopping  the  second  and  following  car 
until  the  first  car  has  passed  on  to  the 
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dump,  where  it  immediately  starts  to 
turn  over.  As  the  dump  revolves  and 
the  empty  car  comes  to  alignment,  the 
brake  automatically  releases,  allowing 
the  next  car  to  follow.  When  the  entire 
trip  has  been  dumped  the  depressing  of 
the  hinged  rail  by  the  last  car  leaves 
the  trip  arrested  in  a  locked  position 
to  brake  and  stop  the  next  trip.  The 
trip  arrester  can  be  regulated  to  any- 
desired  tension,  and,  being  in  the  form 
of  a  brake,  it  brings  the  trip  to  a 
gradual  stop  without  shock  or  strain  on 
either  cars  or  tipple  structure,  which 
eliminates  broken  wheels  and  bent  or 
broken  axles. 

Loaded  cars  can  be  passed  across  the 
dump  at  will,  by  throwing  the  control 
lever  into  position,  which  locks  the 
dump  and  prevents  it  from  revolving. 
This  is  particularly  advantageous  in 
handling  rock  cars,  and  it  makes  no 
difference  what  position  these  cars  may- 
occupy  in  the  trip. 

The  oil  compression  cylinder  control 
of  the  dump  allows  slow  or  rapid 
dumping.  Adjustment  can  be  made  to 
handle  up  to  ten  cars  per  minute. 

The  machine  was  designed  by  W.  R. 
Coleman  and  is  manufactured  by  The 
Anniston  Electric  Steel  Corporation, 
Anniston,  Ala. 


factured  by  the  Blaw-Knox  Co.,  of  Pitts- 
burgh, Pa. 

The  following  figures  show  the  com- 
parison of  work  done  by  the  Algoma 
type  of  bucket  and  another  clamshell 
bucket,  and  furnish  an  idea  of  what  may 
be  expected  from  these  machines: 

Algoma  Other 

Weight,    empty    bucket,    lb...  10, 846  11,300 

Weight,  ore  from  pile,   lb 9.011  8,263 

Weight,  ore  from  boat,  lb...    8,500  fi . 4 4 ■? 

Another  interesting  test  which  was 
rallied  on  shows  results  in  the  following 
figures: 

of  Algoma  bucket,  lb 11,080 

e    load  picked  up,   lb 1 1,000 

In  other  words,  the  bucket  picks  up 
its  own  weight  in  material. 


INDUSTRIAL  NOTES 


Bucket  Loads  Own  Weight 
in  Material 

The  loading  bucket  shown  in  the  ac- 
companying illustration  is  designed 
especially  to  handle  coal  and  ore  from 
stockpiles  into  boats,  or  vice  versa.  An 
advantageous  feature  is  the  closed 
length  of  the  bucket,  which  is  extremely 
small  as  compared  with  the  extended 
length.  This  particular  phase  of  the 
design  is  necessary  when  the  bucket  is 
lowered  into  a  hatchway  of  a  vessel,  as 
in  this  application,  when  opened  pre- 
paratory to  gathering  its  load,  it  must 
take  up  as  little  vertical  over-all  space 
as  possible.  The  type  shown  is  known 
as  the  Algoma  ore  bucket  and  is  manu- 


C.  M.  Hall,  formerly  in  charge  of 
the  New  York  territory  for  the  Dodge 
Transmission  Co.,  has  become  asso- 
ciated with  the  Black  &  Decker  Manu- 
facturing Co.  Mr.  Hall's  headquarters 
will  be  in  Indianapolis. 

Announcement  has  been  made  of  the 
establishment  of  a  service  bureau  of  the 
American  Wood  Preservers'  Associa- 
tion, with  headquarters  at  1146  Otis 
Building,  Chicago,  111.  The  announce- 
ment, which  may  be  obtained  on  re- 
quest, contains  a  brief  statement  of 
the  bureau's  activities  and  a  list  of 
members   of  the   association. 

W.  H.  Campbell,  for  the  past  two 
years  general  sales  manager  of  the 
Charleston  Industrial  Corporation, 
Nitro,  W.  Va.,  announces  the  opening 
of  offices  as  W.  H.  Campbell,  Inc.,  at  30 
Church  St.,  New  York  City.  This  busi- 
ness has  been  incorporated  for  the  sale 
of  new  and  carefully  inspected  used 
chemical,  refrigeration,  and  power  ap- 
paratus. 


Mine  Rescue  Apparatus — The  Ameri- 
can Atmos  Corporation,  of  105  West 
40th  St.,  New  York  City,  has  issued  a 
sixteen  page  bulletin  descriptive  of  the 
Paul  breathing  apparatus,  which  is  said 
to  be  the  first  rescue  apparatus  officially 
approved  by  the  governments  of  the 
United  Stales  and  Great  Britain.  It  has 
been  stated  that  the  Paul  apparatus, 
since  its  introduction,  has  been  used  in 
the  United  States  under  service  con- 
ditions more  than  all  other  types  of 
miner's  rest  tie  apparatus  combined  dur- 
ing the  same  period.  It  is  significant  to 
note  that  there  has  never  been  a  death 
during  its  use  nor  as  a  result  of  its  use. 
In  this  respect  the  "Paul"  has  a  record 
unique  in  the  annals  of  mine  salvage 
work.  It  is  the  only  rescue  apparatus 
ever  put  into  general  use  in  which  a 
death  has  not  occurred,  and  this  despite 
the  unusually  heavy  demands  made 
upon  it.  The  reason  for  this  remark- 
able lei  nrd  of  service  is  probably  that 
the  Paul  apparatus  is  of  positive  pres- 
sure design.  Scores  of  tests  have  been 
conducted  in  which  it  has  been  proved 
conclusively  that  a  man  may  remain  in 
a  deadly  atmosphere  while  using  the 
"Paul"  when  the  users  of  other  types 
of  apparatus  have  had  to  seek  fresh  air. 
Welding  Rods  and  Electrodes—The 
Page  Steel  &  Wire  Co.,  of  Bridgeport, 
Conn.,  has  just  issued  a  new  handbook 
describing  and  illustrating  interesting 
developments  in  the  welding  field.  A 
number  of  useful  tables  and  other  in- 
formation are  included. 

Powdered  Fuel— The  Grindle  Fuel 
Equipment  Co..  of  Harvey,  111.,  has  re- 
cently issued  Bulletin  No.  4,  "Grindle 
Powdered  Fuel  Equipment,"  which  con- 
tains forty  pages  of  text  and  illustra- 
tions dealing  with  the  advantages  of 
powdered  fuel  in  general  and  the  spe- 
cial advantages  and  operation  of  the 
Grindle  system  in  particular.  Savings 
of  from  20  to  50  per  cent  are  being 
made  in  fuel  cost  and  of  from  25  to  75 
per  cent  in  labor  cost  over  hand-  and 
stoker-fired  furnaces  and  boilers,  and 
fuel  savings  as  high  as  65  per  cent 
over  oil-burning  furnaces.  In  addition, 
there  is  a  reduction  in  oxidation  loss 
in  metallurgical  furnaces  of  approx- 
imately 50  per  cent. 

Oil  Burning  Appliances — The  Aeroil 
Burner  Co.  Inc.,  of  266  Hudson  Ave., 
Union  Hill,  N.  J.,  has  issued  Bulletin 
No.  20,  which  illustrates  and  describes 
a  number  of  appliances,  such  as  burners, 
torches,  and  kettles,  that  are  manufac- 
tured by  the  company.  A  copy  of  the 
bulletin  will  be  sent  on  request. 

M  icroscopical  Apparatus  —  Spencer 
Lens  Co.,  Buffalo,  N.  Y.,  has  issued  a 
twenty-four  page  bulletin  descriptive 
of  Spencer  products,  which  include  mi- 
croscopes, projection  apparatus,  deline- 
ascopes,  spectroscopes,  spectrometers, 
refractometers,  photographic  lenses,  op- 
tical glass,  and  microscopical  acces- 
sories. 
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The  Minerals  Separation  Settlement 

AFTER  ELEVEN  YEARS  of  litigation,  Minerals 
f-\  Separation  and  its  chief  opponents  have  made 
-L  -*■  peace.  The  Jackling  properties  —  Butte  & 
Superior,  Utah  Copper,  Nevada  Consolidated,  Chino,  and 
Ray  Consolidated — along  with  the  Miami  Copper  Co., 
have  made  an  agreement  with  the  flotation-patent  ex- 
ploiting company  which  will  go  far  to  clear  the  air  and 
pave  the  way  for  the  adjustment  of  other  cases.  The 
details  of  settlement  have  not  yet  been  announced,  but 
there  is  little  doubt  that  both  sides  to  the  controversy 
will,  in  a  large  way,  profit  to  a  greater  extent  than 
either  would  have  done  by  continuing  the  legal  tangle. 
Vast  sums  had  already  been  expended  in  the  prosecution 
of  the  various  cases,  and  the  end  still  seemed  far  away. 

We  wonder  if  the  settlement  was  hastened  by  the 
death  of  John  Ballot,  until  recently  the  president  of 
Minerals  Separation.  Mr.  Ballot  was  known  to  be  unre- 
lenting in  his  demand  for  the  punishment  of  alleged 
infringers  of  his  patent  rights,  and  certainly  was  not 
disposed  to  allow  any  favors  to  achieve  a  settlement  with 
the  powerful  companies  with  which  agreement  has  now 
been  made.  Mr.  Ballot  fought  for  what  he  thought  was 
right,  and  did  not  care  to  be  diplomatic.  It  may  be  that 
his  death  made  it  easier  for  a  settlement  wherein  each 
of  the  contending  parties  made  large  concessions,  as  was 
almost  certainly  the  fact.  It  would  not  be  surprising  if 
the  so-called  porphyries  may  now  enjoy  a  royalty  ar- 
rangement no  more  onerous  than  that  concluded  some 
years  ago  with  the  Anaconda  and  Phelps  Dodge  interests. 

The  flotation  litigation  should  be  a  lesson  to  tech- 
nical men.  It  seems  to  show  clearly  that  lawyers  are 
not  capable  of  satisfactorily  deciding  upon  a  highly  tech- 
nical question  for  which  engineering  judgment  rather 
than  legal  judgment  is  required.  The  various  trials  have 
been  singularly  disappointing,  confusing,  and  conflict- 
ing. As  a  result  of  the  years  of  time  and  the  large  sums 
of  money  which  have  been  spent,  practically  all  that  has 
been  decided  is  that  patent  No.  835,120  is  valid  and  that 
when  "oil"  is  mixed  with  an  ore  pulp  in  the  proportion 
of  less  than  20  lb.  of  the  oil  to  one  ton  of  the  dry  ore, 
the  mixture  violently  agitated,  and  the  resulting  pulp 
subjected  to  "flotation,"  the  process  so  performed  is 
comprehended  by  the  patent.  If  more  than  1  per  cent  of 
oil  is  used,  the  patent  is  apparently  not  infringed,  but 
whether  oil  in  circulation  in  a  closed  circuit  shall  be 
included  is  open  to  question. 

Users  of  pneumatic  machines,  such  as  the  Callow  cell, 
are  infringers  if  they  violently  agitate  the  oil  and  pulp 
before  flotation,  but  just  what  violent  agitation  is,  has 
only  partly  been  defined.  The  interpretation  of  patent 
No.  962,678,  which  relates  to  the  use  of  soluble  frothing 
agents,  has  hardly  been  touched.  What  does  "soluble" 
mean  anyway?  All  things  are  soluble  more  or  less,  not 
least  so  the  "insoluble"  often  seen  on  laboratory  reports 
issued  by  chemists.  Does  the  addition  of  one  of  the 
newer  flotation  reagents,  such  as  ortho-toluidine,  to  the 


launder  immediately  preceding  a  Callow  cell  infringe 
Minerals  Separation  patents?  We  sincerely  hope  that  it 
will  not  take  another  ten  years  of  litigation  and  attend- 
ant uncertainty  to  find  out. 

Mr.  Callow  and  Minerals  Separation  now  have  the 
opportunity  of  doing  a  great  thing  for  the  mining 
industry  if  they  can  arrive  at  some  middle  ground  of 
agreement  on  this  question.  Flotation  operators  should 
not  object  to  a  reasonable  royalty  for  the  benefit  of  those 
who  have  done  most  toward  developing  this  highly 
ingenious  process,  and  it  is  to  be  hoped  that  the  royalty 
can  be  so  adjusted  and  so  apportioned  among  the  con- 
tending patentees  that  all  will  be  satisfied,  both  in  peace 
of  mind  and  pocket-book. 

Several  smaller  suits  are  still  outstanding,  we  believe. 
They  are  between  Minerals  Separation  and  companies  of 
less  importance,  though  the  principles  involved  are  of 
prime  interest.  For  example,  the  suit  brought  against 
the  Magma  Copper  Co.,  if  it  is  intelligently  argued  and 
carried  to  its  conclusion,  should  establish  pretty 
thoroughly  the  rights  of  users  of  simple  porous-bottom 
cells.  Experience,  however,  makes  us  think  that  a  long 
and  expensive  legal  battle  would  be  necessary  before  any 
definite  results  would  be  achieved,  if  at  all ;  and  we  can- 
not help  but  think  how  much  more  satisfactory  it  would 
be  if  a  settlement  could  be  made  out  of  court,  as  sug- 
gested above.  Such  a  settlement  would  show  a  par- 
ticularly conciliatory  attitude  by  Minerals  Separation, 
for  that  company  is  now  even  more  powerful  and  affluent 
than  before,  and  by  retaining  legal  experts  of  the  high- 
est ability  could  drag  a  case  along  through  the  courts 
for  years,  even  though  the  earlier  decisions  went  against 
it — which  is  by  no  means  certain.  And  it  does  make  a 
difference  how  good  a  lawyer  one  can  afford ! 

We  hope  that  the  gradual  elimination  of  the  M.  S. 
opponents  will  make  the  members  of  that  organization 
less  secretive  in  their  attitude  to  the  mining  engineering 
profession.  Unwilling  to  release  information  concern- 
ing their  processes,  they  have  been  keenly  alive  to  learn- 
ing what  they  could  about  others.  They  have  been 
among  our  most  constant  subscribers.  Sometimes  we 
wish  that  we  could  delete  from  our  subscription  list 
those  organizations  and  individuals  that  are  unwilling  to 
give  as  well  as  to  receive  information.  The  attitude  of 
Minerals  Separation  has,  of  course,  been  guided  by  legal 
advice.  We  question,  however,  whether  the  advice  has 
been  good,  for  a  vast  antagonism  against  the  patent- 
exploiting  company  has  been  generated  in  the  minds  of 
usually  fair-minded  persons.  Underhanded  work  has 
been  charged  against  both  sides  to  the  controversies,  and 
the  behavior  generally  has  been  that  of  which  no- 
engineer  can  be  proud. 

Possibly  the  dawn  of  a  new  day  has  now  come,  when 
all  flotation  plants  will  be  operated  in  accord  with  the 
best  metallurgical  rather  than  the  best  legal  practice. 
The  world  is  gradually  straightening  itself  out,  and 
perhaps  that  small  section  of  it  devoted  to  making 
minerals  float  is  no  exception. 

801 


Engineering  mid  Mining  /ournai-Press 


Vol.  113,  No.  19 


A  Silver  and  Gold  Association 

WE  NOTE  with  great  interest  that  the  silver  and 
gold  industries  of  the  country  are  to  be  specially 
represented  by  8  Silver  and  Gold  Association, 
8  type  technically  called  trade  associations;  and  we 
greatly  approve  of  the  step.     The  personality  of  the 
..cement    and    the    extent    of    participation    in    the 
iation  by  gold  and  silver  producers  have  not  yet 
been  disclosed;  but  it  appears  that  Mr.  H.  N.  Lowry  will 
be  one  of  the  guiding  spirits;   and  the  record  of  his 
•    in  behalf  of  the  gold  industry,  conducted  under 
the  auspices  of  the  American  Mining  Congress,  is  such 
inspire  considerable  confidence  in  the  soundness 
and  yet  boldness  of  the  policies  which  will  guide  the 
iation.    Upon  the  quality  of  such  policies,  of 
-'■.  depend  progress  and  success;  but  we  believe  that 
producers  of  the  precious  metals  are  fully  warranted  in 
joining  in  this  association  with  enthusiasm. 


Gottsberger  to  Yale 

YALE  UNIVERSITY  is  to  be  congratulated  on  the 
appointment  of  Mr.  B.  Britton  Gottsberger  as  pro- 
r  of  mining.  Mr.  Gottsberger  has  a  record  of 
successful  mine  operation  and  mine  management,  com- 
bining a  close  knowledge  of  the  technique  of  mining 
with  an  unusual  degree  of  interest  in  the  human  element 
of  mining  problems.  His  highly  successful  record  as 
general  manager  of  the  Tennessee  Copper  Co.  and 
the  Miami  Copper  Co.  is  what  might  be  expected  from 
this  mental  attitude.  Mr.  Gottsberger  is  secretary  of 
the  Mining  and  Metallurgical  Society  of  America,  and 
has  recently  devoted  his  chief  energies  to  this  society, 
and  also  to  work  in  the  American  Institute  of  Mining 
and  Metallurgical  Engineers. 

Undoubtedly,  the  great  American  mining  school,  com- 
parable in  eminence  to  the  old-time  glories  of  Freiberg, 
in  Saxony,  has  not  yet  been  developed.  Yale  is  stra- 
tegically so  situated  that  she  has  as  good  a  chance  at 
attaining  this  goal  as  any  other.  With  neither  too 
much  city  nor  too  much  isolation  (and  either  extreme 
probably  militates  against  the  maximum  development  of 
the  ideal  mining  school),  with  the  stimulating  and 
leavening  influences  of  a  great  cultural  center  at  hand 
to  assist  in  fostering  intellectual  and  social  growth,  the 
stage  is  favorably  set  for  the  entrance  of  the  personali- 
ties who  might  build  up  a  mining  school  of  national 
eminence. 


The  Ethics  of  Ordering  Supplies 

A  FIRM  manufacturing  chemicals  and  chemical  appa- 
ratus sends  a  circular  letter  to  engineers  as 
.  follows: 

"You  no  doubt  have  a  great  many  people  on  the  list 
for  whom  you  are  constructing  a  plant  and  perhaps 
adding  thereto,  so  that  they  perhaps  might  ask  you  to 
order  what  equipment  is  necessary  for  the  chemical  or 
physical  laboratory. 

"Any  orders  that  you  may  be  in  a  position  to  divert 
in  our  way,  we  will  be  very  glad  to  accept  and  will 
allow  you  a  commission  of  5  per  cent.  If  you  will  take 
it  up  with  the  parties  and  have  them  send  us  a  list, 
we  will  be  very  glad  to  make  them  our  very  best  prices, 
instead  of  our  going  after  it,  we  will  allow  you  for 
the  information  5  per  cent  commission  in  lieu  of  our 
going  after  the  business." 

The  ethics  of  the  mining  engineering  profession  have 


not  been  thoroughly  formulated;  but  one  thing  is  estab- 
lished and  clear,  and  generally  agreed  upon:  that  it  is 
unethical  for  an  engineer  to  accept  a  commission  upon 
supplies  which  he  orders  for  his  client.  The  firm  in 
question  should  be  aware  of  this,  and  that  it  is  no 
recommendation  for  it  to  address  communications  to 
engineers,  offering  them  a  cash  inducement  to  turn 
the  money  of  their  principal  in  its  direction.  An 
engineer  is  not  a  broker,  a  middleman,  a  scalper,  or 
a  commission  merchant;  he  is  a  professional  man, 
whose  job  is  to  protect  his  client  and  see  that  his 
money  is  spent  with  the  merchant  who  will  give  him 
the  most  for  it,  in  quantity,  quality,  and  valuable  serv- 
ice. For  any  of  that  money  to  stick  to  his  fingers 
would  be  for  him  an  underhanded  and  dishonorable 
thing.  Whatever  he  earns  is  a  matter  of  open  and 
fair  agreement  between  him  and  his  client,  as  between 
gentlemen.  Therefore,  it  does  not  nurse  kindly  feel- 
ings in  the  breast  of  a  mining  engineer  to  receive  a 
letter  of  this  sort,  for  his  first  reaction  is  that  of 
being  personally  affronted.  When  he  studies  the  letter, 
however,  and  detects  the  disguised  marks  of  a  circular 
letter,  he  realizes  with  relief  that  he  has  not  been 
singled  out  for  such  an  unethical  proposition.  Never- 
theless, so  far  as  he  is  concerned,  the  standing  of  the 
firm  suffers,  and  it  is  quite  unlikely  that  it  will  be 
favored  either  with  protestations  or  with  orders. 


The  Genoa  Conference 

THE  GENOA  CONFERENCE  is  of  a  different 
type  from  that  held  in  Washington.  The  latter 
put  a  stop  to  the  race  for  war  preparation,  for  the 
common  good  of  the  world;  that  at  Genoa  subordinates 
the  common  good  of  Europe  to  the  sharp  bargaining  of 
nations  for  their  own  commercial  preferment.  To  under- 
stand the  Genoa  conference,  it  is  only  necessary  to 
observe  four  factors — France,  England,  Russia,  and 
Germany.  England  and  Germany,  great  manufacturing 
nations,  with  the  need  of  raw  materials  and  markets,  are 
in  so  far  comparable ;  they  have  been  engaged  in  a  race 
as  to  which  shall  first  exploit  Russia.  France,  a  rela- 
tively self-contained  agricultural  country,  is  in  another 
class.  She  is  interested  first  and  foremost  in  the 
German  indemnity,  which  to  England  is  decidedly 
secondary.  The  Russian  government,  unscrupulous  and 
sharp,  plays  Germany  against  England,  with  the 
ultimate  object,  openly  avowed,  of  undermining  all 
governments. 

The  Lenine  government  is  violent  and  fanatic.  "It  is 
a  case  of  communism  against  capitalism,"  state  the 
Bolshevist  envoys,  and  as  an  example  of  their  anti- 
capitalistic  views,  they  demand  capital  to  the  extent  of 
some  billions  in  gold,  as  a  loan!  Germany  scores  with 
a  separate  agreement  with  Russia;  but  next  a  great 
British  petroleum  company  undertakes  to  make  a  com- 
mercial treaty  with  the  Soviet  government,  to  go  in 
partnership  with  it  in  the  exploitation  of  the  immense 
petroleum  wealth  of  Russia. 

Principles?  They  are  forgotten  in  the  commercial 
urge — the  rush  for  wealth.  The  utter  lack  of  any 
record  for  truth,  decency,  morality,  or  honesty,  or  any 
pretense  to  it,  on  the  part  of  the  Soviet  government,  is 
overlooked  by  those  thinking  to  enrich  themselves  by 
trafficking  with  it.  There  is  no  world-statesmanship  at 
Genoa.     There  was  in  Washington. 

The  United  States  was  wise  in  abstaining  from  this 
conference.     She  is  not  ready  to  treat  the  Lenine  gov- 
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ernment,  foe  to  every  principle  of  Ijbertj  and  democracy 
for  which  she  herself  stands,  as  a  cronj  .   she  is  no1 

ready  to  forgel  I  he  standards  upon  which  her  institu- 
tions were  founded,  for  U  e  opportunity  to  traffic  with  a 
treacherous  highwayman.  Samuel  Gompers  has  well 
expressed  it:  "I  can  think  of  nothing  thai  would  con- 
stitute a  more  needless  and  base  betrayal  of  civilization 
than  American  recognition  of  Bolshevist  tyranny.*' 


The  Front  View  and  the  Back 

THE  Logan  (Kan.)  Republican  is  a  versatile  sheet. 
In  a  recent  issue,  we  find,  in  the  middle  of  the 
first  page  front,  flanked  on  either  side  by  an 
advertisement  of  church  revival  services,  much  wisdom 
as  to  the  ravages  of  the  fraudulent  stock-selling  sharks. 

"Modern  highwaymen,"  it  says,  "operating  as  sales- 
men of  fraudulent  stocks,  appear  to  have  had  a  rich 
harvest  in  this  depressed  country,  and  promoters  of 
get-rich-quick  schemes  have  had  no  occasion  to  com- 
plain of  hard  times.  Scarcely  a  city  of  any  size  has 
escaped,  while  many  sequestered  villages  inhabited  by 
retired  farmers  have  been  victimized;  and  the  largest 
harvest  of  all  have  been  reaped  from  the  prosperous 
farming  districts  of  the  Middle  West. 

"The  conventional  reaction  is  to  feel  righteous  indig- 
nation against  the  stock  sharks.  Certainly  they  are  a 
despicable  tribe,  wholly  outside  even  that  criminal  class 
whose  boldness  and  adventure  sometimes  compel 
admiration.  The  old  highwayman  took  a  risk;  the  real 
robber  stakes  his  life  and  liberty;  these  thieves  of  old 
men's  savings  and  widows'  insurance  moneys  are  not 
in  that  class  at  all."  And  so  on,  for  two  columns — 
good  strong  language.  This  is  copied  from  an  article 
by  Henry  Ford  in  the  Dearborn  Independent. 

But  if  we  reverse  the  paper  (the  Logan  Republican}, 
we  find  in  the  middle  of  the  back  page,  a  full-length 
advertisement  of  the  Colorado-Utah  Mines  Holding 
Co.,  of  which  Chas.  E.  Havener  is  president.  This  ad- 
vertisement contains  the  following  gem: 

"Government  statistics  show  the  following  returns  on 
capital  invested:  railroads,  3  per  cent;  national  banks, 
6]  per  cent;  insurance,  11  per  cent;  lumbering,  14  per 
cent;  manufacturing,  14;  and  mining,  182  per  cent." 

The  farmer  readers  of  the  Logan  Republican  are  fur- 
ther informed  that  "only  36  per  cent  of  all  legitimate 
mining  fails,  against  54  per  cent  in  all  other  commer- 
cial lines  of  business." 

We  gather  from  the  advertisement  that  the  company 
owns  a  mine  of  hematite  in  Utah  (Willard  Iron  Moun- 
tain) ;  and  a  very  advantageous  contract  to  furnish  this 
ore  is  published,  made  with  the  Mineral.  Metal  & 
By-Products  Co.,  of  Denver,  "whose  President  is 
Dr.  Charles  H.  Gage,  one  of  the  leading  Metallurgical 
Experts  of  this  country."  Dr.  Gage  quotes  the  Utah 
company  $61  to  $65  per  ton,  f.o.b.  mines,  for  its 
hematite.  "We  find  that  this  is  a  very  desirable  ore 
for  the  manufacture  of  soil  pipe  and  machine-tool  steel 
which  we  will  produce  in  our  electric  furnaces."  Dr. 
Gage  further  finds  that  "your  iron  ore  will  have  a 
value  of  $100  a  ton,  f.o.b.  the  mines,  for  the  special 
purpose  of  manufacturing  ferrosilicon."  "These  prices 
do  not  include  the  values  of  rare  and  precious  metals 
such  as  gold,  silver,  titanium,  nickel,  platinum,  or  cop- 
per values  which  are  contained  in  your  Utah  property, 
all  of  which  will  be  settled  for  at  the  prevailing  prices 
at  the  reduction  works." 


As  an  afterthought   Mr.  Haveni  n  the  news 

paragraphs  this  advertisement:  "Th<  Arizona  Co., 
with  nve]  id, (Kin, Don  t . .ii.  of  surveyed  2  pen  '''it  cop- 
per ore,  is  now  pari  of  our  Holding  Co." 

The  Logan  Republican  is  thus  a  Dr.  Jekyll  and  Mr. 
Hyde.  The  doings  at  the  churches  and  the  wise  warn- 
ings hi  Mr.  Ford  against  buying  worthless  stock  occupj 

the   front    page,   while   it   sells   its   back    page 
tional  '  lling  purposes. 

Yet  in  some  of  our  mining  communities  there  is  an 
element  which  opposes  all  and  every  form  of  "blue- 
sky"  legislation,  which  is  designed  to  prevent  just,  this 
form  of  fraudulent  stock  promotion.  Their  plea  is  thai 
such  restriction  interferes  with  business.  What  kind  of 
business  have  they  in  mind?  Do  they  want  to  be  con- 
fused with  the  business-getter  who  preys  on  the  unwise 

investor? 

♦ 

The  Nickel  Affair 

STRANGE  the  ramifications  of  the  nickel  industry! 
In  Norway  they  have  been  having  a  time  in  the  press 
and  in  the  Storthing  over  events  connected  with 
the  participation  of  Norwegian  capital  in  the  financing 
of  the  war-baby  British  America  Nickel  Corporation, 
whose  property  is  in  the  Sudbury  district,  Ontario. 
A  Norwegian  bank  has  liquidated  as  an  outcome,  it 
is  said,  of  the  Kristianssand  Nickel  Refining  Co.'s 
association  with  the  Canadian  project.  Left-handed 
compliments  have  flown  and  charges  of  official  corrup- 
tion have  been  made.  The  government  at  Eristiania 
has  made  an  inquiry,  and  the  wolves  may  yet  get  the 
guilty  ones,  if  there  be  such,  it  is  said.  The  presence 
of  twenty-nine  Communist  and  eight  Socialist  members 
may  wrell  render  difficult  any  possible  whitewashing. 


Do  Your  Ordering  Early 

FOR  SOME  WEEKS  preceding  the  Christmas  shop- 
ping season  the  Post  Office,  the  local  merchants, 
and  others  who  anticipate  a  special  rush  of  busi- 
ness at  that  time  admonish  us  to  do  our  shopping  early. 

On  each  Monday  previous  to  the  publication  of  the 
following  Saturday's  issue  of  the  Engineering  and 
Mining  Journal-Press,  it  is  necessary  for  us  to  specify 
the  number  of  copies  that  will  be  required  to  take  care 
of  the  circulation  for  that  week. 

The  number  of  copies  needed  for  subscribers  is 
furnished  us  by  the  Circulation  Department,  copies  for 
the  advertisers  by  the  Advertising  Department,  and  we 
of  the  Editorial  Department  add  the  number  which  has 
been  asked  for  by  our  contributors  or  others  interested 
in  that  particular  issue.  A  certain  allowance  above  that 
total  is  made  for  possible  contingencies,  but  this  is  kept 
at  a  minimum,  for  obvious  reasons. 

A  notice  is  sent  to  our  contributors  immediately  upon 
the  acceptance  of  an  article,  and  included  with  this  is  a 
request  to  the  effect  that  those  desiring  extra  copies 
should  notify  us  at  once,  so  that  they  may  be  arranged 
for.    The  reason  is  obvious. 

The  story  is  told  of  a  man  who  continued  to  smoke  in 
a  public  building,  although  a  sign  in  a  conspicuous  place 
stated  that  such  was  prohibited.  When  he  was  taken 
to  task  by  an  official  he  replied  that  the  sign  did  not 
state  "no  smoking — positively,"  so  therefore,  he  thought 
that  it  was  all  right  to  smoke. 

Will  it  be  necessary  for  us  to  make  a  similar  addition 
to  our  notice? 
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An  Industrial  Experiment 


By  T.  A.  Rickard 


O  review  a    transportation  of  necessaries.    There  is  no  overt  inter- 

book  on  the  labor  problem  by  Mr.  John  Graham     ference  with  the  right  of  collective  bargaining,  which 
ka.      Amons    the    interesting    matters    dis-     right    is    specifically    recognized,    and    any    judgment 

rendered  by  the  Court  stands  only  until  the  parties 
reach  an  agreement,  when,  upon  approval  of  the  Court, 
such  agreement  supersedes  its  decision.  The  danger  of 
becoming  autocratic  in  its  dealings  with  disputants  in 
an  industrial  quarrel  has  been  avoided,  so  far,  by  the 
Court.  It  aims  to  be  administrative  rather  than  judi- 
cial: to  promote  industrial  peace  by  facilitating  confer- 
ences between  employers  and  employees. 

The  Kansas  law  prohibits  strikes  and  lock-outs,  boy- 
cotts and  intimidation,  but  it  is  supposed  to  guarantee 
to  every  worker  the  right  to  stop  work  when  he  pleases, 
to  choose  his  employment,  and  to  make  reasonable  con- 
tracts, to  bargain  collectively  and  to  organize  with  his 
fellows  for  the  purpose  of  such  bargaining.    There  has 
been,    and   there   will   be,   difficulty   in   reconciling   the 
right   to   stop  work   with  the  ban   on  strikes.     Under 
the  Kansas  Industrial  Act  it  is  unlawful  for  any  two 
or  more  persons  to  conspire  or  federate  together,  or  to 
injure  any  other  persons  by  means  of  a  strike  or  boy- 
cott, with  the  purpose  of  hindering,  delaying,  or  inter- 
fering with  operations  covered  by  the  provisions  of  the 
Act.    The  Supreme  Court  of  the  State  has  modified  the 
rigidity  of  this  enactment  so  far  as  to  hold  that  workmen 
may  consult  together  in  order  to  determine  among  them- 
selves whether  or  not  it  be  to  their  common  interest 
that  all  of  them  shall  exercise  the  individual  right  to 
quit  work  at  any  time,  but  the  line  is  drawn  at  such 
action  being  taken  on  the  order  of  the  officers  of  an 
organization.     The  Act  requires  a  hearing  and  an  in- 
vestigation of  every  controversy  without  the  interposing 
of  a  strike  or  lock-out.     It  may  prove  difficult  to  dis- 
tinguish   voluntary    abstention    from    quitting    under 
order  of  an  organization,  but  the   idea   of  regarding 
strikes  and  lock-outs  as  contrary  to  public  welfare  is 
one  that  must  be  affirmed;  such  methods  are  justified 
only  in  the  last  resort,  after  every  other  method  has 
failed.    The  right  to  strike  on  the  part  of  the  employees 
or  the  right  to  dismiss  his  workers  on  the  part  of  an 
employer    has    been    regarded   as    inalienable,    but   the 
right  of  the  community  as  a  whole  to  prevent  the  abuse 
of  the  rights  of  its  component  elements  is  even  less 
assailable.     Civilization   exists   only   by   grace   of  the 
concessions  made  by  the  individual  for  the  sake  of  the 
community.     The  strike  and  lock-out  are   inheritances 
from  the  jungle,  as  is  a  fist-fight  on  the  street  or  a  duel 
in  the  park. 

Appeal  can  be  made  from  the  Industrial  Court  to  the 
Supreme  Court  of  the  State,  and,  strange  to  say,  the 
latter  has  been  liberal  in  its  interpretation  of  the  Act 
under  which  the  Industrial  Court  functions.  The  main 
feature  of  the  Industrial  Court  is  that  it  represents  the 
third  party  in  interest — the  community  as  a  whole — 
affected;  it  may  act  upon  complaint  of  the  Attorney  and  provid*es  means  for  saving  that  party  from  being 
meral  or  upon  agreement  of  the  parties  to  refer  their     the  helpless  victim  of  quarrels  between  the  two  parties 


,N  ANOTHER  PAGE  of  ibis  issue  I  review  a 
I  book  on  the  labor  problem  by  Mr.  John  Graham 
Brooks.  Among  the  interesting  matters  dis- 
cussed by  him  is  the  proposal  that  was  made  by  Hay- 
wood. Mover,  and  other  anarchists,  posing  as  socialists, 
to  buy  a  mine  and  run  it  in  the  interest  of  the  I.  W.  W. 
The  idea  was  to  raise  capital  for  the  purchase  by 
laments,  and  to  use  the  profit  for  union  purposes. 
It  is  a  great  pity  that  the  scheme  was  not  carried  out, 
for  it  might  have  been  a  useful  object  lesson  to  all 
concerned,  including  the  public.  It  would  have  been 
proved,  I  feel  confident,  that  the  so-called  practical 
knowledge  of  mining  possessed  by  these  misleaders  of 
labor  was  entirely  insufficient  to  bring  a  mine  to  eco- 
nomic fruition,  and  it  may  be  that  their  deluded  fol- 
lowers might  have  discovered  that  brawn  and  brains 
have  something  in  common,  and  that  they  fare  best 
when  working  together  amicably.  In  our  country,  if  in 
no  other,  the  attempt  to  develop  class  consciousness  and 
even  to  establish  castes  in  the  community  is  not  only 
highly  regrettable  but,  let  us  hope,  futile,  because  any 
such  attitude  of  mind  is  repugnant  to  the  democratic 
ideal. 

Mr.  Brooks,  in  his    book,  does  not  discuss  an  interest- 
ing  experiment   that   is   now   being   made   in    Kansas: 
I  refer  to  the  Industrial  Court.    The  State  of  Kansas  is 
a  prairie  region  dependent  for  its  power  and  heat  upon 
three  coal-producing  counties  in  which  705  strikes  were 
recorded  in  four  years.    These  repeated  interruptions  to 
the  prosperity  and  comfort  of  the  community  prompted 
the    Governor,    Mr.    Henry    J.    Allen,    and    a    Judge, 
Mr.   W.  L.   Huggins,   to  recognize  the  basic  fact  that 
industry  is  "affected  with  a  public  interest",  and  there- 
fore  that  strikes  and  lock-outs  should  be  subordinated 
to    that    interest    for    the    sake    of    the    commonweal. 
This  idea,  that  the  community  has  the  right  to  insist 
upon  the  settlement  of  such  controversies  in  accordance 
with  principles  of  justice,  is  as  old  as  the  common  law 
of  the  English-speaking  peoples;  it  is  an  idea  that  has 
been   pushed   into  the  background  too  long,  and  it   is 
well  that  it  should  be  re-asserted  in  the  face  of  the 
vendetta  waged  so  recklessly  by  the  irreconcilable  and 
irresponsible  leaders  on  the  two  sides  of  Capital  and 
Labor.      For    the    purpose    of    establishing   the    public 
right  to  inquire  and  determine,  the  State  has  consti- 
tuted a  court  of  three  persons  to  whom  has  been  given 
the  power  to  issue  summons  to  compel  attendance  of 
the   parties    in   conflict,    to   demand   the   production   of 
accounts  and  correspondence,   to  employ  investigators, 
and  to  hold  public  hearings.    The  Industrial  Court  may 
act    upon    its    own    initiative,    on    complaint    of    either 
party,  upon  petition  of  any  ten  citizens  of  the  district 


quarrel,  but  only  when  it  is  apparent  that  employers 
and  employees  are  unable  to  agree,  and  when  the  con- 
troversy appears  likely  to  endanger  the  continuity  or 
efficiency  of  public  service  or  public  health,  or  cause 
such  industrial  strife  as  will  affect   the  production  or 


that  represent  capital  and  labor  in  the  complex  proces- 
ses of  modern  industry.  It  gives  means  for  ensuring 
delay,  investigation,  and  discussion,  all  of  which  are 
needed  before  public  opinion  can  become  intelligent, 
and  therefore  effective. 


May    18,   1922 
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Financial  Economies  Needed  in 
Latin  America 

Governmental  Expenses  in  the  Countries  of  the 

Region  Require  Reduction  Unless  Higher 

Taxes  or  Increased  Export  Duties 

Are  Forthcoming 

The  Editor: 

Sir — Probably  there  is  no  reader  of  the  Engineering 
and  Mining  Journal-Press  in  1922  who  is  not  in  some 
way  affected  by  the  problem  of  foreign  exchange  and 
finance.  This  matter  is  a  daily  reality  in  the  Latin- 
American  republics,  which  are  sources  of  raw  materials, 
and  it  may  be  said  that  the  depression  in  business 
existing  there  is  connected  with  that  of  the  European 
consuming  countries,  although  the  present  ratio  be- 
tween paper  currencies  in  South  America  and  their 
par  value  is  higher  than  that  for  European  paper. 

The  combined  volume  of  South  American  export  and 
import  commerce  has  lately  touched  markedly  low 
figures,  though  there  is  hope  that  at  least  no  worse 
conditions  will  be  reached  hereafter.  This  slender 
quantity  of  business  permits  dangerous  fluctuations  in 
exchange  on  New  York  and  Europe  by  the  negotiations 
of  relatively  small  sums,  whereas  when  South  American 
exports  were  flourishing  the  sale  of  small  drafts  on 
New  York  produced  no  noticeable  effect  on  rates.  Now 
exchange  is  exceedingly  sensitive,  with  exportation 
almost  stagnant. 

Such  conditions  opened  the  way  in  1921  to  the  float- 
ing of  American  gold  loans  for  the  Latin-American 
republics  and  now  induce  reflections  as  to  their  final 
effect  on  mining  enterprise  and  on  the  mutual  relations 
between  the  United  States  and  the  borrowing  countries. 

It  is  commonly  known  that  twelve  loans,  totaling 
almost  $200,000,000  in  United  States  currency,  were 
floated  last  year  in  New  York  for  various  Latin- 
American  countries  and  cities.  Naturally,  these  bonds 
bear  coupons  payable  in  United  States  gold,  at  the  rates 
ruling  in  1921 — usually  8  per  cent  for  such  obligations 
— though  the  bonds  doubtless  netted  the  governments 
interested  considerably  less  than  par,  as  most  were 
offered  to  the  investing  public  to  net  more  than  the 
nominal  coupon  rate.  (See  any  bond-house  circular  at 
time  of  issue.) 

Under  the  circumstances  it  is  fair  to  assume  that  the 
net  proceeds  of  such  loans  ranged  from  95  per  cent  of 
the  face  value  downward,  and  the  coupons  therefore 
represent  to  the  borrowing  governments  from  8  to  10 
per  cent  interest. 

The  final  destination  of  such  loan  funds  cannot  be 
ascertained  exactly,  but  it  is  safe  to  say  that,  in  gen- 
eral, these  funds  represent  the  inability  or  the  un- 
willingness of  the  South  American  governments  to  live 
within  their  present  incomes,  after  having  passed 
through  the  era  of  extravagance  and  high-living  while 
they  were  supplying  raw  materials  to  the  world  during 
the  Great  War. 


It  will  be  claimed  that  these  loans  are  for  rehabilita- 
tion of  railways  and  other  similar  projects,  but 
apologists  for  the  borrowing  governments  are  mute 
upon  the  subject  of  large  military  and  naval  establish- 
ments, government  owned  and  operated  railway  sys- 
tems, heavily  staffed  civil  services,  and  so  on,  all  of 
which  form  the  basis  of  large  potential  economies  if 
only  there  existed  the  will  to  carry  them  into  effect. 

The  situation  produced  by  these  large  loans  to  the 
Latin-American  states  from  the  financial  resources  of 
the  United  States  is  of  great  significance  henceforth 
to  mining  and  commercial  interests  operating  in  South 
America. 

Primarily,  it  is  to  be  hoped  that  South  America  will 
use  these  loans  to  put  her  house  in  order,  while  re- 
ducing budgets,  so  that,  when  the  cash  proceeds  of  the 
loans  have  been  spent,  internal  resources  will  meet 
future  needs. 

If  this  elementary  step  is  not  taken,  the  semi-annual 
interest  payable  abroad  in  gold  will  be  found  to  be  a 
dead  weight  upon  the  recovery  of  the  paper  curren- 
cies in  South  America.  The  effects  of  low  exchange 
rates  are  always  harmful  to  the  population  of  the  coun- 
try so  affected,  although  the  exporter  of  mine  or  farm 
products  is  favored  by  the  resulting  reduction  in  his 
labor  cost. 

It  is  hardly  conceivable  that  former  sources  of  taxa- 
tion will  balance  the  South  American  budgets  in  an  era 
of  depression,  and  as  adequate  voluntary  economies  in 
government  appear  to  be  unlikely  in  such  event,  it  is 
almost  certain  that  new  taxes  are  to  be  provided,  prob- 
ably consisting  of  a  tax  on  real-estate  holdings,  a  tax 
on  income,  and  further  export  duties  laid  upon  com- 
modities and  products  heretofore  exempt. 

Taxation  on  land  will  be  fought  bitterly  by  the 
wealthy  land  owners  who  form  the  bulk  of  the  govern- 
ing element  in  South  America,  but  it  is  a  step  that 
cannot  be  long  delayed;  nor  the  income  tax,  either,  as 
the  "peon"  laboring  element  is  already  heavily  taxed 
indirectly  by  the  progressive  depreciation  of  the  paper 
currencies,  and  should  be  relieved  rather  than  burdened 
still  further. 

Adverting  to  the  mineral  industry,  it  seems  likely 
that  exporters  of  metals  and  minerals  of  economic  im- 
portance will  find  new,  or  increased,  export  duties  laid 
on  their  production  in  the  not  distant  future.  Certainly 
export  duties  cannot  be  opposed  as  unjust  unless  they 
become  too  burdensome,  or,  as  with  sodium  nitrate, 
there  is  an  exaction  of  25  to  30  per  cent  of  the  value 
of  the  world's  fertilizer. 

Nevertheless,  assuming  insufficient  public  economies 
and  only  a  slow  revival  of  commerce,  the  paper  cur- 
rencies south  of  Panama  will  recover  only  slowly,  and 
interest  on  foreign  gold  loans  will  compel  new  taxes. 

For  example,  since  nitrate  export  duties  in  Chile 
have  shrunk  so  alarmingly  in  1921,  the  introduction  of 
expoi-t  duties  on  copper,  to  relieve  the  deficit  in  part, 
becomes  generally  anticipated. 

It  is  a  matter  for  reflection  to  consider  what  would 
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S    ith  America  in  192]  had  no  loans 
been  obtainable,   and.    furthermore,   just  what   funda- 
mental change  has  been  produced  by  these  loans  in  the 
the  United  states  with  the  Latin-American 
republics  which  so  desperately  needed  them. 

Evidently,  our  position  has  been  altered  from  that  of 

the   friendly   "elder   brother"— an   inteiveder   in   family 

disputes,  and   protector  against   assaults  on   republican 

•    i'i  government      to   that    of  the   business   counsel 

with  a  recognised   interest   in  the  proper  administra- 

■:'  the  public  affairs  of  South  America. 

.  is  :•■•  once  a  plainly  legal  and  honorable  stake 
in  the  Southern  continent  should  bring  about  closer 
relations,  and  our  footing  will  approximate  the  financial 
significance  attaching  to  previous  loans  by  European 
countries. 

As  it  is  well  known  that  export  duties  on  nitrate 
have  provided  the  bulk  of  the  state  revenue  in  Chile 
in  the  past,  it  is  interesting  to  observe  the  actual  sums 
obtained  thereby  or  obtainable  hereafter. 

The  duty  on  nitrate  has  been  set  at  2s.  4d.  per  quintal 
of  101.4  lb.  and  this  represents  from  51c.  in  United 
-  currency  to  57c,  depending  upon  the  fluctuation 
of  the  pound  sterling.  During  the  war  a  maximum  pro- 
duction of  about  60,000.000  quintals  per  year  was 
obtained,  due  to  high  prices  and  an  unlimited  market, 
but  it  was  admittedly  an  abnormal  production  and  not 
considered  possible  of  repetition  at  this  time.  An 
assured  exportation  of  40,000,000  quintals  per  year  at 
this  time  would  be  viewed  gladly  by  the  nitrate  maker. 
If  we  may  assume  exportation  of  40,000,000  quintals 
per  year  as  a  basis,  without  evoking  discussion  of  the 
future  in  store  for  Chilean  nitrate,  we  may  estimate 
a  gross  revenue  from  nitrate  of  $20,000,000  to  $22,- 
500,000  United  States  money,  depending  upon  sterling 
exchange  rates.  For  every  million  quintals  less  than 
40.000.000  per  year,  deduct  about  $550,000  from  the 
above-noted  revenue  sums. 

When  there  is  subtracted  from  this  hypothetical 
future  revenue,  derivable  from  nitrate  duties,  the  sum 
of  $22,000,000  in  United  States  money— due  annually 
on  the  heavy  borrowings  made  by  Chile  abroad — it  is 
a  legitimate  cause  for  wonder  as  to  where  an  equal 
additional  revenue  can  be  raised  in  Chile  to  carry  on 
the  existing  governmental  services,  which  in  the  past 
have  consumed  all  the  revenue  obtainable  from  nitrate 
as   well  as  from  other  sources. 

Two  courses  are  open — either  retrenchment  or  im- 
position of  further  taxation  to  fill  the  voids  in  the 
budget. 

Additional  loans  under  the  circumstances  are  as  little 
to  be  advised  as  would  be  the  issue  of  inconvertible 
paper  money  which  is  ruining  some  European  cur- 
rencies. 

Any  economically  possible  export  tax  on  copper  could 
not,  for  some  time  to  come,  go  far  toward  providing 
for  the  service  of  the  Chilean  debt. 

During  a  stagnant  or  weak  nitrate  market  there  is  a 
corresponding  diminishing  return  from  the  associated 
branches  of  industry  dependent  on  nitrate— one  of 
which  is  dividends,  and  hence  taxable  incomes — so  that 
a  probable  result  will  be  that  every  promising  source 
of  revenue  must  be  levied  upon  to  meet  heavy  foreign 
obligations,  including  land  tax,  income  tax,  and  a  fur- 
ther extension  of  export  taxes  on  copper. 

Substantial   disarmament   would   be   of  the   greatest 
help  to  Chile  and  to  other  South  American  countries. 
Guayaquil,  Ecuador.  Donald  F.  Irvin. 


Neglected  Opportunities 
Tin:  Editor: 

Sir — If  the  wails  of  disgruntled  mining  engineers,  as 
evidenced  in  the  technical  press  of  the  United  States 
during  the  last  year,  are  as  true  as  they  appear  at  first 
glance,  we  of  less  prominence  in  the  profession  are 
going  to  have  a  tough  time  "making  her  pay."  It  is 
my  opinion,  however,  that  there  are  "neglected  oppor- 
tunities" which  concern  us  as  a  body. 

Mining  rightly  conducted  is  an  ancient  art,  a  basic 
industry,  by  which  new  wealth  is  won  from  the  earth 
and  turned  into  the  channels  of  trade.  If  we  all  quit 
and  "let  George  do  it,"  can  we  be  dispensed  with? 

Our  business  is  suffering  from  two  diseases:  one, 
the  reaction  of  the  World  War,  from  which  we  are 
receiving  no  greater  setback  than  other  businesses  and 
concerning  which  we  can  only  be  patient ;  and  the  other, 
our  joint  shame,  the  "parasites  of  our  industry."  These 
glib  individuals,  called  mining  promoters  and  mining 
men,  each  year  in  increasing  numbers  turn  vast  sums  of 
the  public  wealth  available  for  the  industry  into  their 
own  pockets  and  into  illegitimate  operations  (prin- 
cipally precious  metals  and  oil),  where  the  money 
through  bad  judgment  is  generally  dissipated  in  im- 
possible endeavors.  By  lies  and  chicanery,  exaggeration 
and  misrepresentation,  and  with  the  aid  of  the  press  of 
the  country,  this  process  has  grown  to  such  an  extent 
that  the  industry  is  looked  upon  with  suspicion  by  the 
layman,  and  the  term  "mining"  has  nothing  but  regrets 
for  the  majority  of  people. 

Are  not  most  of  us  too  bashful,  too  unbusinesslike,  not 
aggressive  enough,  or  jealous  enough  of  our  calling,  to 
allow  such  parasites  to  take  away  from  us  work  which 
we  are  able  to  do  efficiently?  Does  a  sick  man  go  to  a 
lawyer,  or  a  man  in  the  meshes  of  the  law  to  a  doctor? 
No.  They  know  better.  Yet  Mr.  Public  generally  listens 
to  the  promoter  and  forgets  that  mining  engineers  exist 
to  advise  him,  which  is  the  fault  of  the  mining  engineers 
themselves. 

There  is  a  lot  of  work  to  be  done  all  around  us  if  we 
can  jointly  impress  upon  the  mining  investor  that  we 
are  in  this  business,  at  his  service,  can  advise  him  of 
his  hazards  and  his  chances,  and  tell  him  truthfully  and 
fearlessly  each  set  of  conditions  as  they  exist.  A  lot 
of  this  work  may  be  negative  at  first  and  turn  money 
back  into  the  pockets  of  the  prospective  investors.  How- 
ever, if  hazards  are  explained  and  Mr.  Investor  is  guided 
in  his  endeavors  he  will  come  back  again  where  the 
risk  justifies  the  investment,  and  his  money  in  the  end 
will  help  produce  new  wealth  and  be  a  benefit  to  all 
dependents  on  the  mining  industry. 

I  know  of  three  laymen  who  have  aggregate  losses 
this  year  of  $40,000  because  they  wanted  to  interest 
themselves  in  mining  and  did  not  think  it  necessary  to 
employ  a  mining  engineer  to  advise  them.  They  were 
about  as  successful  as  you  or  I  would  be  if  we  accepted 
the  other  fellow's  terms  of  a  contract  drawn  by  his 
attorney  without  consulting  an  attorney  ourselves. 
These  parties  are  disgusted  with  mining,  and  the  money 
is  lost  for  legitimate  development  work. 

If  each  and  every  mining  engineer  will  make  it  his 
business  to  seek  out  three  such  individuals — an  easy 
thing  to  do  anywhere  in  the  world — and  sagely  advise 
them  that  mining  engineers  should  be  consulted  on  min- 
ing investments,  all  would  eventually  benefit,  the 
industry,  the  public  and  ourselves. 

San  Francisco,  Cal.  Robert  J.  Burgess. 
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Dredge  and  Power-Plant  Construction  in  the  Far  East 

Equipment  Purchased  in  United  States,  Modeled  on  California 
Gold  Practice,  a  Success  in  Dredging  for  Stream  Tin  in  Malay 
States  —  Difficulties  of  Transportation  and  Installation  Solved 

By  P.  R.  Parker 


DREDGING  FOR  TIN  has  been  successfully 
carried  on  in  the  Malay  States  for  many  years. 
This  work  has  in  most  instances  followed  the 
primitive  though  extensive  mining  by  Chinese  of  the 
tin  placers  of  that  country.  Most  of  these  tin-dredging 
companies  are  of  Australian  origin,  and  without  excep- 
tion all  of  the  dredges  are  of  light  construction  and  are 
driven  by  steam  engines. 

In  1913,  a  new  Australian  tin-dredging  company  was 
incorporated  as  the  "Tin  Bentong  No  Liability."  This 
company  had  acquired  some  tin-placer  ground  near 
Bentong,  in  the  State  of  Pahang,  Federated  Malay 
States,  and  intended  to  work  this  ground  with  a  new 
Australian  dredge.  The  directors  of  this  company  were 
unusually  progressive,  and  as  two  of 
them,  Mr.  Peacock  and  Mr.  Palfery- 
man,  had  to  make  a  trip  to  California 
in  1914  on  other  matters,  they  decided 
to  investigate  the  gold  dredging  there 
to  see  if  some  of  the  developments  in 
that  industry  might  not  be  applied  to 
advantage  in  tin  dredging  in  the 
Malay  States.  They  found  that  the 
most  radical  improvement  in  the  Cal- 
ifornia dredges  was  the  electric  drive. 
The  California  dredges  were  also 
heavier  and  made  of  special  alloy 
steels  where  parts  were  subjected  to 
severe  stresses  and  wear.  These 
points  of  advantage  so  impressed 
these  men  that  they  decided  to  buy  a 
California,  electrically  operated 
dredge,  modified  to  provide  for  sluices 
or  tables  that  had  been  especially  de- 
signed for  saving  tin  instead  of  gold. 
It  was  also  necessary  to  determine 
the  type  of  power  plant  best  suited  to  the  conditions  to 
be  met.  An  investigation  of  the  streams  about  Bentong 
developed  the  fact  that  about  1,500  hp.  could  be  gener- 
ated on  the  Perting  River,  near  by.  This  power  site 
made  it  possible  to  obtain  a  drop  of  450  ft.  with  a  pipe 
line  about  4,000  ft.  long. 

In  July,  1915,  a  contract  was  placed  with  the  Bucyrus 
Co.,  of  Wisconsin,  for  an  electrically  driven  dredge 
with  7-cu.ft.  buckets  and  a  steel  hull.  A  few  months 
later  contracts  were  placed  with  the  General  Electric 
Co.  for  a  1,000  kva.  generator  and  electrical  equipment 
for  the  power  house ;  with  the  Pelton  Water  Wheel  Co., 
of  San  Francisco,  for  a  1,200-hp.  duplex-nozzle  tangen- 
tial water  wheel,  complete  with  shaft  for  mounting  the 
generator  armature ;  and  with  the  Western  Pipe  &  Steel 
Co.  for  the  steel,  cut  to  size  and  punched  ready  for  roll- 
ing, for  the  power-plant  pipe  line. 

It  was  foreseen  that  one  of  the  principal  difficulties 
in  the  final  erection  of  this  dredge  and  power  plant 
would  be  its  transportation  from  the  sea  at  Port 
Swettenham  to  the  site  of  erection.  There  is  a  meter- 
gage  railroad  from  this  port  twenty-six  miles  to  Kuala 


Lumpur,   the  capital   of  the   Federated   Malay    States. 
From  Kuala  Lumpur  to  Bentong  is  fifty  miles  by  v 
road.    This  narrow  road  winds  up  over  a  mountain 
about  2,000  ft.  high,  from  the  State  of  Selangor  inti 
State  of  Pahang,  and  then  down  the  northeastern  side 
of  the  range  to  Bentong.     The  grade  is  not  more  than 
5  or  6  per  cent,  but  most  of  the  way  the  road  is  cut  into 
the   rough  mountain   side  and  is  exceedingly  crooked, 
the  turns  being  so  sharp  that  a  motor  car  has  to  round 
them  slowly.    The  center  of  the  road  is  well  paved  with 
broken  stone,  but  this  pavement  is  so  narrow  that  two 
vehicles  cannot  pass  each  other  on  the  paved  ground. 
To  meet  these  conditions,  special  trucks  were  required 
to  transport  the  machinery  over  this   road.     For  this 


Main  Street,  Bentong 

purpose  two  electrically  driven  trucks  were  purchased 
from  the  Couple  Gear  Co.,  of  Grand  Rapids,  Mich.  Each 
of  these  trucks  carried  a  direct-current  generator  driven 
by  a  four-cylinder  gas  engine.  The  current  from  the 
generator  was  used  to  drive  motors  in  each  of  the  four 
separate  wheels.  The  four  wheels  were  also  used  to 
steer  the  trucks,  and  the  rear  wheels,  when  turning 
sharp  curves,  followed  the  tracks  of  the  front  wheels. 

To  carry  the  larger  pieces,  two  trailers  were  pur- 
chased. One  trailer  consisted  of  a  long  truck  body  with 
a  pair  of  large  steel  wheels  at  the  rear  end,  with  the 
forward  end  arranged  to  be  mounted  on  a  turntable  at 
the  center  of  either  one  of  the  electric  trucks.  The 
other  trailer  had  four  steel  wheels  and  a  swivel  bolster 
mounted  in  the  center. 

Unsuccessful  attempts  were  then  made  to  secure  space 
on  various  steamers  which  were  to  sail  about  the  time 
this  equipment  would  be  ready.  It  happened  at  that 
time  that  the  small  freight  steamer  "Manila"  (captured 
by  Admiral  Dewey  in  the  Spanish  war)  was  for  sale  in 
San  Francisco  and  that  this  vessel  was  just  large  enough 
to  carry  the  entire  shipment.     It  was  finally  decided  to 
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Transporting  spud  casing  for  dredge 

purchase  it  after  arrangements  had  been  made  for  the 
resale  of  the  vessel  later  in  Shanghai. 

The  United  States  shipping  laws  made  it  expensive  to 
operate  this  vessel  under  the  American  flag,  and  as 
most  of  the  European  nations  were  at  war,  the  "Manila" 
was  finally  registered  under  the  Chilean  flag. 

All  of  the  machinery  and  equipment  for  the  dredge 
and  power  plant  were  assembled  in  San  Francisco  during 
the  latter  part  of  February,  1916,  and  the  S.S.  "Manila" 
aded  and  sailed  on  March  6,  1916. 

I  had  been  employed  in  July,  1915,  as  general  manager 
of  the  Tin  Bentong  No  Liability,  and  after  spending 
several  months  at  the  works  of  the  Bucyrus  Co.  during 
the  final  designing  of  the  dredge,  sailed  with  Mrs. 
Parker  on  Dec.  31,  1915,  for  Singapore,  arriving  there 
-he  end  of  January,  1916.  From  Singapore  we  sailed 
to  Port  Swettenham,  a  night's  trip  up  the  west  coast  of 
the  Malay  Peninsula,  and  were  surprised  to  find  a  well- 
equipped  shipping  port,  with  steel  docks,  steel  lighters 
and  steam  cranes  for  handling  heavy  pieces  of  freight, 
steel  warehouses,  and  a  well-planned  arrangement  of 
steam  railroad  tracks.  All  worries  over  the  expected 
difficulties  of  unloading  the  "Manila's"  cargo  were  there- 
fore dispelled. 

The  Journey  to  Kuala  Lumpur 
We  took  the  train  at  Port  Swettenham  and  traveled 
through  rubber  plantations  and  stretches  of  jungle, 
which  seemed  fast  giving  way  to  the  planting  of  more 
rubber,  now  and  then  passing  a  small  town  with  its 
Indian,  Malay,  and  Chinese  inhabitants  and  its  brick 
shop  houses  and  thatched  huts,  until  we  had  covered  the 
twenty-six  miles  to  Kuala  Lumpur. 

Kuala  Lumpur  is  a  beautiful  city,  with  a  picturesque 
arrangement  of  government  buildings  of  Moorish 
architecture  and  built  of  brick,  good  stores  of  both  na- 
tive and  European  wares  and  supplies,  well-kept  parks, 
club  houses,  and  athletic  fields.  The  city  is  situated 
at  the  confluence  of  two  rivers,  and  its  name  means 
"Muddy  Mouth,"  for  one  of  these  rivers  is  extremely 
turbid.  At  the  fork  of  the  two  rivers  is  a  splendid 
Mohammedan  mosque,  and  across  the  river  not  far  from 
the  mosque  is  a  Christian  church.  In  fact,  Christians, 
Mohammedans,  Buddists,  Brahmans,  and  followers  of 
Confucius  are  here  intermingled  on  the  streets,  in 
banks,  in  stores,  in  government  buildings,  and  in  almost 
every  place  except  in  private  homes. 


The  principal  products  of  the  land 
are  rubber,  tin,  and  coconuts,  but  the 
trade  in  Kuala  Lumpur  includes  all 
things  needed  in  the  lives  of  the 
various  people  and  by  their  different 
methods  of  cultivation  and  mining. 

There  are  a  number  of  iron  found- 
ries, machine  shops,  and  structural 
shops  in  Kuala  Lumpur,  some  oper- 
ated by  Orientals  and  others  by  Euro- 
peans. We  later  found  these  shops 
well  able  to  do  many  classes  of  work, 
and  they  served  us  well  in  making  re- 
pairs for  our  machinery  and  even  in 
making  new  parts  for  the  head  works 
of  our  hydro-electric  plant.  Bentong 
is  a  smaller  city,  but  it  is  the  seat  of 
government  for  an  extensive  and  im- 
portant section.  A  good  government 
hospital  is  maintained  there.  The 
power  site  which  we  were  to  develop 
was  situated  on  the  Perting  River  about  five  miles  from 
Bentong,  and  the  dam  and  intake  were  one  mile  further 
upstream.  A  good  wagon  road  ran  from  Bentong  two 
and  one-quarter  miles  in  the  general  direction  of  the 
power  site,  but  the  rest  of  the  way  was  over  jungle 
trails  on  steep  and,  in  places,  rocky  hillsides.  We  inves- 
tigated the  feasibility  of  transporting  our  pipe  line  and 
power-house  material  through  the  jungle  on  elephants, 
but  were  convinced  that  this  was  impracticable  and  that 
the  road  ought  to  be  built  even  if  we  had  to  do  the  work. 
We  finally  contracted  with  the  government  to  build  two 
and  one-half  miles  of  this  road  for  not  to  exceed 
$12,000,  work  to  be  done  at  the  following  rates: 

Cutting  and  clearing  jungle,  I  chain  wide,  per  chain $1.12 

Earth  excavation,  per  cubic  yard .112 

Earth  fill  or  banking,  per  cubic  yard .123 

Rock  excavation,  per  cubic  yard .  669 

Side  drains,  per  chain .56 

Dry  rubble  wall,  per  cubic  yard 2. 24 

Concrete  culverts  and  similar  work,  per  cubic  yard 1 1 .  20 

The  average  pay  for  first-class  Chinese  general  labor 
was  56c.  per  day.  Only  Chinese  labor  was  used  on  this 
road  contract.  All  of  the  above  figures  have  been  re- 
duced to  gold  dollars,  as  are  all  the  cost  figures  given 
herein.  One  hundred  dollars  Straits  was  at  that  time 
equal  to  55.75  dollars  gold. 

The  road  crossed  many  small  mountain  streams  re- 
quiring stone  or  concrete  culverts.  Large  granite 
boulders  and  ledges  were  often  encountered,  for  the  road 
was  laid  out  on  grades  not  exceeding  4  per  cent,  and 
the  hills  were  steep  and  rugged.  Heavy,  dry  rubble  re- 
taining walls  were  sometimes  necessary  to  hold  the  road 
in  place.  In  fact,  the  road  resembled  the  roadbed  of  a 
heavy  single-track  narrow-gage  railroad,  but  it  illus- 
trated the  substantial  way  in  which  the  Public  Works 
Department  of  the  Federated  Malay  States  carried  out 
its  work. 

The  road  work  was  divided  among  six  Chinese  con- 
tractors, and  the  company  supplied  them  with  power  and 
fuse  for  blasting  and  even  helped  them  to  finance  their 
contracts.  This  plan  worked  well,  and  most  of  the  con- 
tractors did  all  that  was  expected  of  them.  However, 
some  of  them  gave  trouble  and  had  to  be  replaced  by 
better  men. 

A  private  road  was  built  from  our  power  house, 
following  about  a  15  per  cent  grade  most  of  the  way  up 
to  the  new  government  road,  a  distance  of  nearly  half  a 
mile. 

The  section  of  the  Perting  River  used  for  the  power 


May   13,  1022 


Engineering  and  Mining  Journal-Press 


809 


development  has  a  drop  of  a  little  ovei  150  ft,  in  abort 
a  mile,  but  by  a  survey  it  was  found  thai  a  pipe  line  only 
4,000  ft.  long  would  conned  the  intake  with  the  power 
house.    The  river  usually  carried  aboul  LOO  or  160  Bec.- 

t"t.  of  water.  Kit  in  flood  the  flow  increased  to  about 
4,000  or  5,000  sec-ft.  Owing  to  the  steep  hills  and 
heavv  rainfall,  these  floods  would  occur  suddenly  and 
wou'd  almosl  as  suddenly  subside.  It  was  found  imprac- 
ticable when  constructing  the  diverting  dam  to  build  the 
protecting  wing  dams  and  bulkheads  strong  enough  to 
withstand  these  floods,  and  these  tempi  ran  works  had 
to  be  rebuilt  several  times.  The  average  annual  rainfall 
for  the  previous  ten  years  in  Bentong  was  93  in.,  and  in 
the  surrounding  hills  considerably  more. 

Above  the  power  site,  many  small  hydraulic  tin  mines 
dumped  their  failings  into  the  river,  until  the  stream 
was  forced  to  carry  great  quantities  of  sand  and  gravel. 
The  settling  of  this  material  and  its  removal  from  the 
water  before  it  reached  the  power  house  proved  to  be 
the  greatest  problem.  To  overcome  this  trouble  it  was 
decided  to  build  a  settling  basin  about  1,000  ft.  from  the 
dam.  12  ft.  deep  and  of  irregular  shape  to  suit  the 
ground  but  equivalent  to  about  50  ft.  square.  The  basin 
was  divided  into  two  parts  by  a  skimming-wall  60  ft. 
long,  rising  to  within  6  in.  of  the  surface  of  the  water. 
Thus  most  of  the  heavy  sand  was  caught  in  the  first 
compartment,  and  the  finer  and  lighter  sediment  was 
deposited  in  the  second  one. 

The  power  plant  required  not  more  than  30  cu.ft.  of 
water,  and  as  there  was  always  much  more  than  this  in 
the  river,  and  as  there  was  a  36-in.  pipe  from  the  dam 
to  the  settling  basin,  with  a  9  ft.  minimum  difference  in 
elevation  of  water  surfaces,  water  could  be  wasted 
either  at  the  settling  basin  or  from  the  36-in.  pipe  lead- 
ing to  it.  Owing  to  the  low  velocity  in  this  pipe,  a  lot  of 
coarse  sand  and  gravel  settled  to  the  bottom.  To  take 
advantage  of  this  settling,  and  of  the  fact  that  water 
could  be  wasted  from  this  pipe,  holes  24  in.  square  were 
cut  in  the  bottom  of  the  pipe  at  two  points  along  its 
length,  and  over  these  openings  were  bolted  hopper- 
shaped  iron  castings  which  tapered  from  the  24-in. 
square  openings  at  the  top  to  6  in.  diameter,  flanged 
openings  about  18  in.  below  the  pipe.  To  these  6-in. 
openings,  4-in.  flanged  nozzles  were  bolted,  which  were 
allowed  to  run  continuously.  A  great  deal  of  sand  and 
gravel  was  in  this  way  removed  from  the  water,  which 
added  somewhat  to  the  efficiency  of  the  settling  basin. 

For  the  diverting  dam,  300  bbl. 
of  cement  was  purchased  in  Kuala 
Lumpur  at  $3.25  per  bbl.  and  hauled 
fifty-two  miles  by  bullock  carts 
through  Bentong  to  the  end  of  the 
wagon  road,  for  $1.87  per  bbl.  It  was 
carried  the  last  three  and  one-half 
miles  to  the  dam  over  jungle  trails  by 
Chinese  coolies  for  $2.36  per  bbl., 
making  the  cost  per  barrel  of  this 
cement,  delivered  at  the  dam,  $7.48. 

After  the  wagon  road  had  been  ex- 
tended to  the  power-house  site,  so 
that  the  cement  was  carried  by  coolies 
only  three-quarters  of  a  mile  to  the 
dam,  the  total  cost  of  transportation 
from  Kuala  Lumpur  was  reduced 
from  $4.23  to  $2.60  per  bbl. 

The  dam  was  a  rubble  masonry 
arch.  60  ft.  long,  2*  ft.  wide  on  top 
and  about  10  ft.  high,  with  a  5  x  6-ft. 


scour  gate  at  one  end,  set  .".  ft,  deep  in  a  channel  bis 

out  of  tlie  granite  ledge  on  which  the  dam  was  built.  At 
the  other  end  an  intake  chamber  Ml  ft.  wide  served  to  let 
the  water  into  the  pipe  line. 

On  April  14,  1916,  the  dredge  superintendent,  Mr. 
Lepetit,  and  two  American  winchmen  arrived  from 
California.  One  of  the  winchmen  brought  with  him  his 
wife  ami  little  daughter,  and  they  proved  io  be  a  great 
boon  to  the  camp. 

A  site  for  building  the  dredge  was  selected  at  the 
extreme  lower  end  of  the  dredging  property,  wh( 
long  pit  had  been  excavated  near  the  road  by  early 
Chinese  miners.  The  bottom  of  this  pit  was  leveled, 
and  levees  were  thrown  up  across  it  about  200  ft.  apart. 
so  that  when  the  dredge  was  floated  by  filling  the  pit 
with  water  it  would  have  a  suitable  pond  in  which  to 
start  digging.  Stocks  on  which  to  build  the  dredge 
were  made  by  placing  on  end  short  sections  of  round 
logs  obtained  from  clearing  this  part  of  the  dredging 
ground. 

On  May  24,  1916,  the  "Manila"  arrived  at  Port 
Swettenham,  and  her  cargo  was  transferred  without 
difficulty  to  the  narrow-gage  railroad,  which  carried  it 
to  the  freight  yards  at  Pudu  on  the  outskirts  of  Kuala 
Lumpur.  The  hauling  to  Bentong  by  the  two  electric 
motor  trucks  was  promptly  begun.  The  trucks  were  run 
day  and  night,  with  three  Malay  drivers  for  each  truck. 
It  was  found  that  much  of  the  material  could  be  trans- 
ported more  economically  on  bullock  carts,  and  as  there 
seemed  to  be  no  limit  to  the  number  available,  no  time 
was  lost  in  making  use  of  them.  Each  cart  was  capable 
of  carrying  2,000  lb.,  and  by  selecting  carts  drawn  by 
strong  bullocks,  this  average  weight  was  maintained. 
The  cost  was  $8.40  per  bullock  cartload,  and  each  cart 
made  the  fifty-mile  trip  to  Bentong  in  from  three  to 
four  days. 

The  total  weight  of  equipment  and  cement  was  about 
1,100  tons,  of  which  450  tons  were  hauled  by  the  trucks 
at  $31  per  ton  and  650  tons  by  bullock  carts  at  $10  per 
ton,  making  the  total  cost  of  the  hauling  from  Kuala 
Lumpur  to  Bentong  $20,450.  These  costs  include  direct 
supervision  and  the  expenses  pertaining  to  the  head- 
quarters maintained  at  Pudu,  but  they  do  not  include  the 
cost  of  the  trucks. 

The  trucks  had  to  haul  all  the  large  and  heavy  parts 
that  the  bullock  carts  could  not  carry,  including  the 
eleven-ton  dredge  spuds,  which  were  40  ft.  long  and  for 


Settling  basin  completed  and  filled  with  water 
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a  hand-steering  gear  had  to  be  rigged  on  the 

vheeled  trailer,  to  negotiate  the  sharp  turns  on 

tountain  road,  much  as  a  long  piece  of  city   fire 

itua  is  bandied  around  street  corners. 

It"  the  trucks  had  transported  all  our  equipment,  the 

■  no  would  probably  not  have  exceeded  $25,  but 

tal  hauling  would  have  cost  more  and  taken  twice 

and  the  construction  of  our  dredge  and  power 

therefore  would  have  been  delayed  accordingly. 


Power  house  and  Perting  River 

The  dredge  was  constructed  under  Mr.  Lepetit's  direct 
supervision,  but  we  arranged  with  a  Chinese  contractor 
to  supply  coolies  for  50c.  per  day  and  to  do  all  the  rivet- 
ing. 

To  house  these  Chinese  coolies  and  mechanics,  neces- 
sary for  the  construction  of  the  dredge,  we  built  two 
large  camp  buildings  called  "kongsies,"  made  of  split 
bamboo  and  thatched  with  palms.  These,  with  their 
accompanying  cook-houses,  cost  $445. 

In  determining  each  day  the  amount 
due  for  dredge  construction  labor,  the, 
number  of  coolies  was  counted  and 
the  figure  was  agreed  upon  with  the 
Chinese  contractor.  The  Chinese 
mechanics  were  paid  individually. 
The  contractor  was  compelled  by  law 
to  post  in  each  kongsi  a  record  of  the 
amount  earned  each  day  by  every 
coolie.  Thus,  disputes  regarding  the 
amount  of  time  worked  by  any  coolie 
were  not  delayed  until  pay  day,  but 
were  settled  promptly. 

It  was  impossible  for  the  California 
winchmen,  who  assisted  Mr.  Lepetit, 
to  learn  and  remember  the  names 
of  even  the  coolies  who  were  doing 
more  or  less  special  work.  They, 
therefore,  gave  them  names  that  hap- 
pened to  suit  their  fancy,  or  perhaps 
to  describe  the  coolies.  These  names 
were  more  or  less  as  follows:  Shorty,  Slim,  Smilie,  Bill, 
Jim.  Pop,  Jack  Johnson,  and  so  forth.  The  coolies  soon 
learned  these  names,  and  referred  to  one  another  by 
them  when  speaking  to  the  Americans.  The  common 
language  used  by  all  Europeans  in  talking  to  the  Chinese 
or  Indians,  and  of  course  to  the  Malays,  is  that  of  the 
Malays.    The  language  consists  merely   of  a  vocabulary, 


and  as  the  words  do  not  change  in  form  no  matter  how 
they  are  used,  the  language  is  easy  to  pick  up. 

The  work  of  the  Chinese  mechanics,  both  in  amount 
done  per  hour  and  in  quality,  compares  favorably  with 
the  work  of  American  and  European  mechanics.  The 
Chinese  riveters  were  inclined  to  slight  their  work,  as 
do  many  piece  workers,  until  they  learned  that  we 
would  not  accept  any  loose  or  imperfect  rivets  and  that 
we  made  them  cut  out  all  such  rivets  and  redrive  them. 
When  this  was  thoroughly  under- 
stood, we  had  no  more  trouble  with 
these  men.  In  fact,  the  entire  work 
of  the  erection  of  the  dredge  went 
along  smoothly  until  completion.  This 
was  attributable  in  a  large  measure 
to  the  efficient  superintendents,  but 
partly  to  the  good  work  and  sense  of 
fair  play  of  the  Chinese  coolies  and 
mechanics. 

The  steel  plates  for  the  power-plant 
pipe  line  were  cut  to  size  and  punched 
in  San  Francisco,  but  were  shipped 
fiat  so  as  to  save  space.  To  roll  these 
pipes  a  set  of  power  rolls  was  made 
in  a  Chinese  foundry  and  machine 
shop  in  Kuala  Lumpur  and  set  up 
near  our  dredge.  The  rolls  were 
driven  by  a  gas  engine.  These  rolls 
were  not  strong  enough  to  shape  the 
1-  and  irc-in.  plates  used  for  the  30-in. 
pipe  forming  the  penstock.  These 
plates,  therefore,  had  to  be  rolled  by  a  European  ma- 
chine shop  in  Kuala  Lumpur. 

The  entire  pipe  line  was  riveted  together,  and  the 
expansion  and  contraction  when  the  pipe  was  empty, 
caused  by  the  great  change  in  the  heat  between  day  and 
night,  was  taken  care  of  by  allowing  the  pipe  to  move 
at  each  bend.  The  pipe  line  was  firmly  anchored 
between  these  bends  by  large  concrete  blocks,  to  which 


Dam  and  intake  for  power  line 

the  pipe  was  firmly  fastened  by  steel  straps  and  anchor 
bolts. 

The  distance  from  the  power  house  to  the  dredge 
along  the  most  practical  route  for  a  power  line  was 
about  four  and  one-half  miles,  most  of  this  line  being 
through  heavy  jungle  and  part  of  the  way  over  steep 
hills.     This  line  was  originally  surveyed  by  Europeans, 
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but  careful  study  of  the  ground  made  n  advisable  bo 
change  the  lino  somewhat.  This  work  was  slow  and 
difficult,  because  of  the  thick  growth  ol  large  trees  and 
vines  through  which  it  was  neceasarj  to  brui  h  out  each 

line  thai  was  surveyed.     This  work  was  done  hy  Malays 
under  the  direct   supervision   of  an    intelligent    Malay 
foreman,  who  was  capable  of  running  lines  by  compass 
and  making  maps  of  this  work.    We  were  fortuna 
being    able    to    secure    native    men    to    ham 
work  of  this  kind. 

The  contract  for  clearing  the  jungle  for  a  width  of  one 
chain  along  the  power  line  was  givei  naman 

for  $8.35  per  acre.  This  included  cutting  any  large 
trees  which  stood  near  enough  to  fall  across  the  power 
line.  After  this  clearing  was  done,  a  contract  was  given 
to  another  Chinaman  for  building  a  foot-path  5  ft.  wide 
along  this  line,  for  $2  per 
chain.  When  this  work  was 
completed,  the  actual  con- 
struction of  the  line  was  be- 
gun, and  the  contract  was 
given  for  the  digging  of  holes 
for  the  power  poles  at  85c. 
per  hole.  These  holes  were 
6  ft.  deep  and  2  ft.  in  diam- 
eter. The  poles  were  of  hard 
wood,  cut  in  the  jungle  as 
near  as  possible  to  the  power 
line,  and  were  7  in.  in  diam- 
eter at  the  top  and  about 
36   ft.   long. 

The  power  was  transmitted 
at  11,000  v.  over  No.  4  copper 
wire  to  a  substation  near  the 
dredge,  where  the  voltage 
was  reduced  to  2,200.  The 
large  motors  on  the  dredge 
were  for  2,200  v.,  but  the 
smaller  motors  were  for  220 
and  were  supplied  with  cur- 
rent from  the  transformers  on  the  dredge, 
motors  were  of  the  following  horsepower 


stacker    and    spuds    were    hoisted     into    place    and 

tackles  completed.  It  was  then  turned  around  again,  and 
the  digging  ladder  and  buckets  were  installed.  All  of 
this  work  was  done  by  the  use  of  the  electrically  driven 
winches  on  the  dredge.  This  completed  the  whole  equip- 
ment, and  the  dredge  started  digging  in  .May,  1917, 

Dredge  and  Powee-Plant  Construction  Costs 

The  cost  of  transportation  and  con  truction  of  the 
dredge  and  power  plant,  including  the  material  pur- 
chased in  the  Malay  States,  bul   not   including  thi 

e  equipment  brought  from  America  or  thi 
of  the  trip  of  the  S.S.  "Manila"  is  given  in  tin-  table  in 
this  column,  below  the  illustration. 

The  ground  contained  a  large  percentage  of  clay, 
which  made  it   sticky.     When  the  dredge  buckets  were 


Electrically  driven  dredge  as  erected 


The  dredge 


Digging  and  ladder  hoist  machinery  150 

Winch  for  swinging  dredge  and  hoisting  spuds  25 

Revolving  screen 35 

Stacker 25 

14-in.  high-pressure  pump 200 

1 6-in.  low-pressure  punip 150 

8-in.  gravel  pump  50 


Total. 


635 


The  motor  driving  the  12-in.  pump  which  supplied 
the  dredge  pond  with  water  was  of  75  hp.  There  was 
also  a  5-hp.  motor  driving  a  3i-in.  pump  supplying  the 
tin  shed  with  water.  The  total  motor  horsepower 
which  was  necessary  to  operate  the  dredge  was,  there- 
fore, 715. 

The  company  was  fortunate  in  securing  the  services 
of  Mr.  Mudispacher,  a  Swiss  engineer  with  several 
years'  experience  in  the  Malay  States,  to  build  the 
power  house  and  power  line  and  to  operate  the  whele 
power  plant.  He  was  able  to  collect  a  number  of  Malays 
with  some  experience  in  this  work,  so  that  after  the  con- 
struction was  completed,  a  cheap  operating  crew  was  at 
hand  that  was  familiar  with  every  detail  of  the  plant. 

When  the  power  plant  had  been  tested  and  inspected 
by  the  government  engineer,  the  12-in.  motor-driven 
pump  at  the  river  was  started  and  the  dredge  pit  filled 
through  the  half  mile  of  ditch  which  had  been  dug  for 
this  purpose.  The  dredge  was  floated  into  position  to 
receive  its   bow  gantry,  then  turned  around,  and   the 


filled  to  capacity  they  would  not  always  dump,  and  after 
a  few  revolutions  of  the  bucket  line  the  buckets  became 
so  choked  that  they  had  to  be  dug  out  by  hand.  Con- 
sequently, it  was  found  best  to  fill  the  buckets  only  a 
little  more  than  half  full,  taking  a  light  cut  so  that  the 
material  would  not  become  packed  in  the  buckets.  The 
output  of  the  dredge  was  thus  kept  down  to  not  more 
than  70,000  cu.yd.  per  month,  whereas  its  output  would 
have  been  about  120,000  cu.yd.  if  the  ground  had  been 
free  from  clay. 

The  operation  of  the  dredge  was  the  same  as  that  of 
the  gold  dredges  in  California,  except  that  the  tin-saving 


Power  plant,  including  transportation  from  Bentong . 

Dredge  construction 

Transportation,  Kuala  Lumpur  to  Bentong 

Machine  and  blacksmith  shops 

Tin  shed 

Government  road  construction 

Government  road  upkeep. . .  . 

Private  road  to  power  house 

Water  supply  for  dredge 

General  expenses 


Total. 


$48,600 

27.400 

20,450 

270 

940 

13,300 

640 

1,440 

1,360 

29,300 

$143,700 


equipment  differed  considerably  from  that  required  for 
saving  gold.  The  fine  material  and  tin,  after  passing 
through  the  holes  in  the  revolving  screen,  was  fed  by  a 
distributor  to  two  decks  of  sluices,  one  about  6J  ft. 
above  the  other.  There  were  eight  longitudinal  sluices 
in  each  deck,  arranged  symmetrically  about  the  center 
line  of  the  dredge.  All  of  the  sluices  were  4  ft.  wide. 
Those  in  the  upper  deck  averaged  85  ft.  long  and  over- 


812 


Engineering  and  Mining  Journal-Press 


Vol.  113,  No.  19 


Tin  dredge  in  aim-ation 

hung  the  stern  22  ft.  The  lower-deck  sluices  averaged 
long  and  overhung  the  stern  10  ft.  The  total  area 
of  these  sluices  was  .1.8:52  sq.ft.  The  sluices  were  made 
tee)  1  in.  thick  and  had  a  slope  of  i  in.  per  foot. 
They  were  lined  on  the  bottom  by  lj-in.  hardwood 
planks,  so  that  th<'y  would  not  be  worn  out  by  the 
chunkles,  long  hoe-like  tools,  with  which  the  coolies  con- 
tinually stirred  up  the  concentrate  to  permit  the  tin  to 
settle  and  the  lighter  material  to  be  carried  off  by  the 
water.  Every  eight  feet  along  the  sluices  2-in.  vertical 
angle  irons  were  riveted  to  the  sides  to  hold  in  place 
2  x  3-in.  wooden  cross-stops  used  to  retard  the  flow  of 
material  down  the  sluices.  When  the  concentrate  filled 
a  section  of  a  sluice,  making  it  level  with  the  top  of  a 
-top,  another  stop  was  placed  on  top  of  the  first  one  until 
these  barriers  were  built  up  three  or  four  stops  high, 
which  usually  took  twenty-four  hours. 

Method  of  Operating  the  Dredge 

The  dredge  was  shut  down  about  two  hours  each  day 
to  clean  the  tables,  and  advantage  was  taken  of  this 
period  to  make  minor  repairs  and  adjustments.  To 
clean  the  sluices,  the  stops  were  all  taken  up  and  a  small 
stream  of  water  was  turned  on.  The  concentrate  was 
then  worked  back  and  forth  with  chunkles  until  this 
operation  had  reduced  the  concentrate  to  about  30  per 
cent  tin  ore,  much  in  the  way  that  a  flume  is  steamed 
down  to  save  gold,  except  that  in  the  latter  operation  the 
riffles  are  taken  up  but  a  number  of  stops  left  in.  The 
30  per  cent  concentrate  was  put  into  buckets  and  carried 
to  the  tin  shed,  where  it  was  further  treated  in  short 
sluices  and  by  hand  sieves  until  it  was  reduced  to  about 
98  per  cent  tin  ore.  It  was  then  dried  in  special  driers, 
sacked,  and  weighed. 

Method  of  Marketing  the  Product 

The  tin  was  sold,  f.o.b.  our  shed,  to  the  Tong  Shoon 
Kongsi,  in  Bentong.  This  was  a  Chinese  company  own- 
ing a  tin  smelter  in  town  and  a  number  of  mining 
properties  in  surrounding  country,  including  most  of  the 
property  leased  by  Tin  Bentong  No  Liability. 

The  tin  mineral,  which  is  an  oxide  (SnO,),  free 
from  black  sand  and  other  such  material,  was  assumed  to 
contain  75  per  cent  of  metallic  tin,  for  many  assays 
gave  an  average  of  this  value.  Concentrate  containing 
98  per  cent  oxide  therefore  contained  73.5  per  cent  tin. 


If  the  price  of  tin  at  Singapore  was  $45.16  per  100  lb., 
as  on  July  20,  1917,  and  the  concentrate  contained  98 
per  cent  tin  oxide,  the  price  at  which  the  concentrate 
was  sold  to  Tong  Shoon   Konsi  was  determined  thus : 

Pi t  concentrate  at  Singapore  -   45   16x73.5      $33.19 

Government  duty  of  10  per  cent  $3.32 

( lovernmenl  war  tai  .42 

Smelting  and  transportation  '-58 


$26.48 


L  i  e  tribute  to  Tong  S) n  Kongsi,  5  per  cenl 

Price  received  per  1 00  lb  of  concentrate 

The  results  of  the  first  few  months  of  operation  of 
the  dredge  in  1917  were  as  follows: 


Pounds  of 

.Month 

Cubic  yards 

Tin  Concentrate    Gross  Retort 

June 

i  !  000 

33,100 

$8,760 

July 

73,600 

70,150 

18,650 

August  — 

61.000 

26,900 

7.280 

September 

68,600 

45,300 

12.430 

i  tatober. . . 

MltllS 

71,000 

52,650 
228.100 

14.400 

Total  tor  five  n 

319.200 

$61,520 

The  228,100  lb.  of  tin  concentrate  was  probably  equiv- 
alent to  about  168,000  lb.  of  metallic  tin,  the  average 
price  to  Tin  Bentong  No  Liability  being  about  36.6c.  per 
pound  of  metallic  tin.  The  average  market  price  per 
pound  of  metallic  tin  at  Singapore,  during  this  time,  was 
probably  about  45c. 

The  dredge  and  power  plant  have  been  in  operation 
for  four  years,  and  the  entire  equipment  has  proved  well 
suited  to  the  conditions.  Other  dredging  companies  will 
no  doubt  install  more  electrically  driven  dredges  in  the 
Malay  States,  because  fuel  for  steam  dredges  is  incon- 
venient to  use  and  expensive  when  delivered  aboard  a 
dredge  and  the  electric  drive  is  generally  more  efficient. 


Smelter  and  Refinery  Statistics  for  1919 

A  special  report  to  the  Senate  Finance  Committee  by 
the  Bureau  of  the  Census  shows  that  in  1919  thirty- 
four  establishments  were  engaged  in  smelting  and  re- 
fining of  copper.  The  invested  capital  was  $308,680,268. 
Salary  and  wage  payments  totaled  $31,619,716.  Officers, 
superintendents,  managers,  and  other  salaried  employ- 
ees numbered  2,309.  The  average  number  of  wage 
earners  was  17,345.  An  aggregate  of  321,610  hp.  was 
employed.  The  value  of  products  in  1919  was 
$651,101,591. 

Twenty-five  establishments  were  engaged  in  the 
smelting  and  refining  of  lead.  Their  capitalization  was 
$115,676,768.  Salary  and  wage  payments  totaled 
$11,281,401.  Officers,  superintendents,  managers,  and 
other  salaried  employees  numbered  915.  The  average 
number  of  wage  earners  is  given  as  6,438.  The  aggre- 
gate horsepower  employed  was  52,565.  The  value  of 
products  in  1919  was  $196,794,519. 

In  the  smelting  and  refining  of  zinc,  the  number  of 
establishments  is  given  as  thirty-nine.  The  capital 
employed  is  $98,757,355.  Salary  and  wage  payments 
totaled  $20,244,747.  Officers,  superintendents,  man- 
agers, and  other  salaried  employees  numbered  1,107. 
The  average  number  of  wage  earners  was  13,796.  The 
aggregate  horsepower  employed  was  73,604.  The  value 
of  products  in  1919  was  $104,122,938. 

Thirteen  plants,  with  a  capital  of  $20,227,544,  were 
engaged  in  smelting  and  refining  other  metals.  Officers, 
superintendents,  managers  and  other  salaried  employ- 
ees numbered  318.  The  average  number  of  wage  earn- 
ers was  2,041.  The  aggregate  horsepower  employed 
was  11,700.  The  value  of  products  in  1919  was 
$20,074,504. 
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Non-Ferrous  Metallurgy  in  Russia 

Several  Smelters  Treated  Copper  Ores  Until  Disorganized  Conditions  Resulted  in  Virtually 

Complete  Suspension  — Some  Plants  Have   Up-to-Date   Equipment  — Electrolytic 

Refineries  in  Moscow  and  Petrograd— Lead  and  Zinc  Plants  Less  Numerous 

Bl    M.   (,.    KOBSUNSKY 


were  highly 


A  LI  HOI  (, 11    copper    and    lead    were    mined    and        The  Vyisky  smelter  was  the  third  in  the  Ural  dis- 
J-A    smelted   in    Russia   three   and   a    half   centuries     trict,   having  a  capacity   of  about  5,000  OOo   lb      Thi 
Ja08     ^°'-°    y  C'-rUde  methods  were_used  up  to  about     technical  equipment  and  methods  of  work 

pr; 
techni 

it.  Growing  knowledge  of  American  ways  and  business 
methods  finally  impressed  the  Russian  smelters  and 
caused  them  to  undertake  progressive  innovations,  but 
as  the  Russian  spirit  is  generally  slow-acting,  and  the 


908.  and  the  production  was  small.    Euro,,,,,,,  smelting     conservative  and  not  especially  promising      The  exist 
ractice    was    not   sufficiently    impressive    either    as   to     ence  of  this  plant  depended  largely  upon  high 
SChnique  or  magnitude  to  cause  the  Russians  to  adopt     duties   on    imported  copper. 

A  few  other  smelters  existed  in  the  Ural  region, 
but  all  were  either  in  their  infancy  (as  the  Tanalyk 
smelter),  or  manipulated  with  little  capital  and  even 
less  knowledge.  Their  total  output  did  not  exceed 
period  of  pre-war  improvements  did  not  last  longer  about  2,500,000  lb.  per  year 
than  about  six  years,  not  much  headway  was  made.  The  southern  slopes  of  the  Caucasus  Mountains  are 

At  the  beginning  of  the  Great  War,  the  Russian  cop-  rich  in  copper  deposits,  but  these  are  distributed  in 
per  market  was  supplied 
from  three  sources :  The  Ural 
Mountain  area;  the  Cauca- 
sus district;  and  the  Sibe- 
rian region. 

The  principal  plant  in  the 
Urals  was  the  copper  smelter 
of  Karabash,  belonging  to 
the  Kyshtim  Corporation, 
headed  by  English  interests 
( Leslie  Urkhart ) .  The  ores 
were  poor  in  copper  but 
high  in  silver  and  gold. 
They  were  treated  by  care- 
fully planned  processes,  an 
intelligent  duplication  of 
those  in  use  at  the  Washoe 
smelter,  in  the  United  States. 
Agglomerated  ores  were 
smelted  pyritically  in  a  blast 
furnace  to  a  low-grade  matte, 
and  the  matte  was  treated  in 
large  basic-lined  converters. 
The  resulting  high-grade 
blister  copper  was  refined 
electrolytically,  and  the  re- 
covered precious  metals  rep- 
resented a  neat  margin  of 
about  20  per  cent  of  the 
value  of  the  copper.  Much 
thought  was  given  to  the  re- 
covery of  all  metals  found  in 
the  fumes  and  different  tail- 
ings ;  they  were  concentrated 
in  an  immense  regenerative 
Martin  furnace,  producing  a 

^iff  ]°  t0  15  Per  cent  of  c°PPer-     The  Kysh-     such  a  way  that  extensive  mining  and  shipping  of  the 
Th!  iw    1 1       ia"  °U^PUt  °f  17'000'000  lb-  Per  ^ar.     ores  to  the  smelters  cannot  be  successfully  undertaken 
ie  ^ogosiovsky  smelter  was  much  smaller,  and  pro-     for   a   long   time   to    come.      Therefore,    the    Caucasus 


•  Copper  smelters      A    line  smelters 

A.  Lead  smelters  \    Lead  and  zinc 

o  Copper  smelters  and  electro- refineries 

o  Copper  electro- refineries 

@  Copper  plant  with  water-power 

D  Tin  ores 


Map  showing  location  of  copper,  lead,  zinc,  and  tin  smelters  of  Russia,  arranged 
according  to  metals  smelted,  and  size 


1.  Karabash  smelter  (Kyshtim  district). 
Dressed  ores.  Water  power.  Own  cheap 
coal.  High-priced  custom  coke.  Efficient 
labor. 

2.  Alla-Verdi  smelter.  (Sangezur  district). 
Dressed  ores.  Water  power.  Expensive 
coke.  Oil  fuel  cheap.  Persian  labor  of  low 
efficiency. 

3.  Bogoslovsky  smelter.  (Bogoslovskv 
district).  Undressed  ores.  High-priced 
coke.      Cheap  coal.      Good   labor. 

4.  Dzansoulsky  smelter.  (Batum  dis- 
trict). Dressed  ores.  Expensive  coke.  Oil 
fuel.     Labor  not  efficient 

5.  Vyisky  smelter.  (Vyisky  district). 
Undressed  ores.  Expensive  coke.  Peat  and 
wood  fuel.    Efficient  labor. 

6.  Kedabeg  smelter.  (Elisavetpolskv  dis- 
trict).    Undressed  ores.     Oil  fuel.     Expen- 


( Verkh-Isetsky 


sive  coke.     Inefficient  labor 

7.  Kalatinsky    smelter, 
district).     Being  enlarged. 

8.  Spassky   smelter.       (Spassky   district) 
Flotation  plant.     Being  enlarged. 


9.  Tanalyksky  smelter.  Small  production. 
Capital  lacking.  Copper  ores  contain  high 
gold  content. 

10.  Kvarzkhana  smelter.  (Batum  dis- 
trict).    Under  construction. 

11.  Eniseisky  smelter.  (Minusinsky  dis- 
trict). Undressed  malachite  ores.  Cheap 
wood  fuel  and  charcoal. 

12.  Pavlodarsky  smelter.  (Pavlodarsky 
district).     Shut  down. 

13.  Electrolytic  refinery  of  Moscow  (for- 
merly Vogau).  Custom  high-grade  copper. 
Oil  and   peat   fuel. 

14.  Electrolytic  refinery  of  Rosenkranz 
(Petrograd).  Custom  high-grade  copper. 
Imported  coal.     Oil  fuel. 

15.  Alagir  smelter.      (Zinc  and  lead). 

16.  Alikent  smelter.  (Lead  only).  In- 
active. 

17.  Ore  dressing  plant  only.  Lead  and 
zinc   ores   of  the   Primorsky   district 

18.  Ekibastus  zinc  and  smelter.  (Rid- 
dersky   district).      Under  construction. 

19.  Tin  ores  of  Onon. 


duced  only  8,000.000  to  9,000,000  lb.  of  copper  per  year 
The  practice  here  was  more  varied  than  at  the  Kar- 
abash smelter,  but  far  more  conservative  and  conducted 
less  efficiently.  The  metal  was  sold  partly  to  the 
rolling  mills  and  foundries  and  partly  to  the  elec- 
trolytic  refineries   of  Moscow  and   Petrograd. 


production  figures  give  but  a  vague  presentation  of  the 
real  possibilities. 

The  Kedabeg  smelter  is  the  oldest  large  smelter  in 
the  Caucasus.  It  was  conducted  for  about  fifty  years 
by  the  Siemens  interests.  The  process  included  roast- 
ing highly  pyritic  ores,  smelting  them  to  a  35  per  cent 
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in    round    reverberatory    furnaces    of    Siemens 
Bred    with    two    steam-pressure    oil    burners  i, 

resmelting   the   matte,   after   preliminary    roasting 

in  heaps,  to  low-grade  blister  copper  (96  per  eent   and 

This  blister  copper  was  refined  in  reverbera- 

furnaces  with  air-pressure  oil  burners,  and  sent  to 
the   electrolytic    refinery   of   Vogau,   in   Moscow.     All 

itions  were  conducted  with  heavy  losses  of  metal 
in   slags   and   fumes.      Instead   of   blister  copper,   often 

rture  of  it  with  a  75  per  eent  matte  was  obtained, 
and   the  process   was   never  standardized. 

decades   ago,   the   Kedabeg   smelter  was   con- 

I  with  the  Kelakent  electro-refinery,  where  the 
Siemens  process  of  extracting  copper  from  matte  by 
electricity  was  long  but  unsuccessfully  used.  It  is  rea- 
sonable to  conclude  that  no  scientific  process  could  be 
a  success  in  this  place,  where  the  operators  were 
content  to  run  a  slag  containing  up  to  7  per  cent  of 
copper  out  of  the  old  brick-walled  furnaces.  The 
accumulated  mountains  of  this  slag  were,  in  later  years, 
removed  over  a  steam  railroad  to  Kedabeg,  and  re- 
smelted  to  recover  the  copper. 

An  important  side  line  of  the  business  consisted  in 

ing  any  ore  containing  less  than  3  per  cent  of 
copper,  in  big  heaps  covering  hundreds  of  acres;  leach- 
ing the  product  with  rain  water;  precipitating  the 
copper  on  scrap  iron  in  big  wooden  vats;  and  melting 
the  cement  copper  thus  produced. 

The  production  of  Kedabeg  was  subject  to  heavy 
fluctuations  as  a  result  of  the  shortage  of  sufficiently 
rich  ore,  which  occurred  only   in  the  form  of  limited 

Far  larger  were  the  undertakings  of  a  French  con- 
cern, working  under  the  name  of  the  Caucasus  Indus- 
trial &  Metallurgical  Co.  This  company  bought  up 
the  rights  of  various  small  landowners  and  producers 
in  the  southern  region  of  Georgia,  and  began  an 
extensive  mining  of  copper  ores  in  the  Sangezour  dis- 
trict, shipping  them  to  the  Alla-Verdi  copper  smelter. 
Here  the  customary  practice  consisted  in  dressing  ores 
by  hand  and  hydraulic  methods;  agglomerating  them 
in  roasting  pots;  pyritic  smelting  to  a  30  per  cent 
matte;  converting  the  matte  to  blister  copper  in  acid- 
lined  converters;  refining  the  blister  copper  in  large 
reverberatories ;  and  shipping  a  part  of  the  product  to 
dealers,  another  part  being  refined  electrolytically  at 
the  works.  Although  the  Alla-Verdi  smelter  was  not 
well  planned,  consisting  of  a  mass  of  disconnected 
units,  it  was  capable  of  doing  a  good  business,  and  had 
fine  prospects  of  growth.  It  produced  about  12,000,000 
lb.  of  copper  per  year. 

The  third  large  enterprise  in  the  Caucasus  was  the 
Dzansoul  copper-smelting  works,  controlled  by  English 
and  American  interests.  Their  copper-ore  reserves 
were  large,  but  the  ore  was  exceedingly  refractory. 
So,  although  highly  pyritic,  it  could  not  be  profitably 
smelted  in  the  water-jacketed  blast  furnaces,  and  a 
complete  plant  built  for  such  treatment  had  to  be  dis- 
mantled after  heavy  losses.  The  smelter  began  profit- 
able work  only  after  the  introduction  of  reverberatories, 
preceded  by  ore  dressing.  Its  output  was  about 
8,000,000  lb.,  but  plans  had  been  made  for  a  markedly 
increased  production. 

A  well-designed  pyritic  smelter  for  the  treatment  of 
copper-bearing  pyrites  included  in  a  basic  (dolomitic) 
rock  was  built  by  Siemens  at  Kvarzhana,  near  Batum, 
in  the  neighborhood  of  Dzansoul.  It  was  planned  for 
the  production  of  about  8,000,000  lb.  of  copper  per  year, 


but.  had  barely  begun  operating  when  the  war  occurred. 

The  Spassky  smelter,  in  the  Kyrgis  prairies,  was 
operated  at  modest  capacity  for  a  decade  on  low-grade 
ores  till  it  was  decided  that  no  headway  could  be  made 
without  installing  a  flotation  plant  and  suitable  smelt- 
ing equipment.  The  old  plant  was  therefore  dismantled, 
and  plans  were  made  for  an  equipment  capable  of  pro- 
ducing about  11,000,000  lb.  per  year,  but  this  plant  did 
not  begin  operations  before  the  war. 

Other  extensive  deposits  of  copper  ores  distributed 
through  Siberia  were  sufficiently  developed  to  permit 
of  the  planning  of  smelters  and  their  auxiliaries. 
Nevertheless,  the  conditions  of  transport,  fuel,  and  even 
water  supply  were  so  difficult  that  only  a  concern  with 
laige  capital  and  with  a  heavy  demand  for  copper 
guaranteed  could  afford  to  start  operations.  To  illus- 
trate: In  the  Transkaspien  district,  in  a  region  devoid 
of  fuel,  inadequately  supplied  with  water,  and  subject 
to  many  difficulties  with  regard  to  the  installation  of 
necessary  transportation  systems,  are  deposits  of  sands 
bearing  finely  divided   native   copper   in   abundance. 

War's  Influence  on  Production 

Despite  the  fact  that  copper  was  one  of  the  foremost 
necessities  for  successful  warfare,  the  Russian  copper 
smelters  experienced  heavy  setbacks  during  the  war. 
Even  the  smelters  of  the  Ural,  so  remote  from  the 
fields  of  the  struggle,  gradually  declined.  In  the  first 
place,  when  no  definite  mobilization  policy  was  followed, 
they  were  robbed  of  their  most  skillful  workmen,  who 
never  returned  to  the  district.  Then,  when  the  war  be- 
came strenuous,  these  smelters  could  not  get  the  most 
necessary  commodities,  from  pure  sulphuric  acid, 
needed  in  the  laboratory,  to  structural  and  sheet  iron. 

The  smelters  of  the  Caucasus  were  even  more 
afflicted.  They  came  into  real  contact  with  the  battle- 
fields, and,  as  the  inadequate  railroads  were  too  busy 
transporting  human  and  other  war  material,  the  smelt- 
ers were  cut  off  from  essential  supplies  of  coke  and 
building  materials. 

Russian  Copper  Plants  During  the  Revolution 

The  tremendous  tottering  of  the  Russian  currency, 
which  began  about  three  months  before  the  revolution, 
could  not  remain  unobserved  or  unfelt  by  any  industry, 
and  the  copper  smelters  were  no  exception.  If  one 
considers  that  the  whole  internal  output  of  copper  was 
controlled  and  mostly  paid  for  by  the  government  on  a 
fixed-price  basis,  while  the  costs  of  production  soared 
divergent  and  uncontrolled,  it  can  be  imagined  that  this 
particular  industry  was  highly  depressed.  The  copper- 
smelting  industry  could  not  survive  without  a  broad 
constructive  intervention  by  the  government  and  the 
people.  Unfortunately,  the  first  provisional  government 
was  too  weak  and  too  busy  to  try  to  cope  with  the 
situation,  and  no  strong  and  constructive  forces  existed 
outside  of  its  ranks.  Afterward,  when  the  Bolsheviki 
came  into  power,  they  tried  to  solve  every  problem  of 
economic  life  by  issuing  decrees,  planned  and  introduced 
into  industrial  life  by  young  people  with  no  technical 
knowledge  and  not  a  trace  of  industrial  experience. 
Therefore,  all  their  efforts  were  doomed  to  remain 
either  fruitless  or  destructive. 

The  marked  shortage  of  domestic  copper  and  the 
heavy  demand  for  this  metal  in  various  war-supply  in- 
dustries were  met  chiefly  by  enlarging  the  quantity  of 
imports.  Only  a  little  copper  was  imported  from  Japan, 
most  of  the  total  coming  from  the  United  States. 
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Still,  tlio  Deeds   for  copper  were  not  sufficiently  cov- 
ered,  and  the  amount  of  this  metal  used  for  private  and 
community   purposes  dropped  to  approximately   25  per 
if   normal. 

Outlook  for  the  Russian  Copper  Industry 
There  can  be  no  doubt  that  for  a  period  of  not  less 
than  live  years  no  hope  can  be  entertained  for  the 
resumption  of  copper  production  in  Russia  to  its  former 
level.  Meanwhile,  the  country  will  be  in  sore  need  for 
this  metal  for  reconstruction  and  progress.  The 
potential  Russian  demand  amounts  to  not  less  than 
100,000,000  lb.  of  copper  per  year. 

Other  Non-Ferrous  Metals  in  Russia 
Metals  other  than  copper  were  never  produced  to  any 
material  extent  in  Russia.  Lead  and  zinc  ores  are 
found  in  good  deposits,  both  in  the  Caucasus  and 
Siberia.  A  few  smelters  in  the  Urals  and  one  in  the 
northern  Caucasus  turned  out  about  10,000,000  lb.  of 
lead  annually.  A  quarter  of  this  quantity  was  produced 
by  copper  smelters  as  a  complex  copper-lead  matte,  for 
the  treatment  of  which  ingenious  methods  were  devised 
by  the  Russian  metallurgists.  The  rest  was  produced 
by  the  Alagir  Chemical  Works  (northern  Caucasus). 
This  plant  had  an  elaborate  equipment  for  coking  semi- 
lignitic  coals,  recovering  byproducts,  smelting  lead,  and 
distilling  zinc. 

Zinc  was  produced  in  Russia  in  small  amounts,  and 


i  with  large  ore  reserves.  Although  calling  for 
a  heavy  primary  outlay  of  money,  it  could  supply 
Russia  with  approximately  80, (100, 0(1(1  lb.  of  zinc  annu- 
ally at  a  profit. 

Some  extensive  deposits  of  zinc  and  lead  ores  are 
found  in  the  Far  East  near  the  shores  of  the  Sea  of 
Japan.  The  rich  ores  of  this  district,  even  before  the 
war,  attracted  the  attention  of  the  Krupps,  and  there 
is  no  doubt  that  either  these  interests,  or  Japanese 
companies,  will  cover  this  field  with  the  establishment 
of   more  stabilized   political   conditions. 

As  for  the  presence  of  ores  of  nickel,  aluminum,  tin, 
and  antimony,  little  can  be  said  at  present.  A  nickel 
ore  was  found  at  unusually  deep  levels  in  the  Revdinsky 
district,  in  the  Ural  Mountains.  This  ore,  containing 
not  more  than  0.5  per  cent  of  nickel,  could  not  become 
a  source  of  the  pure  metal  for  the  domestic  market, 
at  least  under  the  technical  and  economic  conditions 
existing  in  1913,  but  it  was  regularly  mixed  with  iron 
ores,  and  an  alloy  containing  about  2  per  cent  of  nickel 
was  produced  as  a  marketable  ferronickel. 

Aluminum  ores  were  not  found  in  Russia,  despite 
prospecting  work  undertaken  by  governmental  and 
scientific   institutions   during   1915   and   1916. 

Large  deposits  of  antimony  ore  were  known  in  the 
southern  Caucasus,  but  they  were  not  mined. 

Seemingly  important  deposits  of  tin  ore  were  said 
to  exist  to  the  east  of  Lake  Baikal,  in  Siberia,  and  both 
the  transport  and  fuel  conditions  were  favorable  enough 
to  warrant  starting  development  work.  Nothing  was 
really  done,  however,  and  Russia  had  to  depend,  right 
from  the   beginning  of  the  war,  on  the  tin   imported 
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Annual 

Output 

Transport  Conditions 

- — Fuel  Conditions — ■ 

-—Power  Conditions— 

* (Pounds)  — 

Second 

Second 

Second 

Sr.'i  ili'l 

District 

Smelter 

Type  of  Work 

Refining             Pre-War    Revolution 

Pre-War 

Revolution 

Pre-War 

Revolution 

Pre-War    Revolution 

Ural 

Kyshtim 
(Karabash) 
Bogoslovsky 

Pyritic;  bas.-convtg. 
Combined 

Electr.  on  the  spot      Fine 
Fire;  ship,  to  ref. 

Bad 

Good 

Bad 

Good 

Fair 

<  water) 

17,000,000 

-90% 

and  trade                Fine 

Bad 

Good 

Fair 

Good 

Bad 

9.000,000 

-90% 

Vyiskv 

Pyritic 

Fire                             Fair 

Fair 

Good 

Bad 

Fair 

Bad 

5.000,000 

-97% 
-100% 

Tanalyk 

Combined 

Fire;  ship  to  refin'y    Bad 

Bad 

1,500.000 

Caucasus. . 

Kedabeg 

Roast,  and  reverb. 

4,000,000 

smelting 

Fire;  ship,  to  refin'y  Difficult 

Bad 

Good 

Very  bad 

Good 

Bad 

to  6.000,000 

-95% 

Alla-Verdi.... 

Pyritic   and   acid- 

converting 

Electr.  on  the  spot    Fine 

Yen.'  bad 

Good 

Very  bad 

Good 

Fair 

(water) 

12,000,000 

-95% 

Dzansoul. .  .  . 

Roast,  and  reverb. 

smelting 

Fire ;  ship  to  refin'y    Fine 

Bad 

Good 

Very  bad 

Fair 

Very  bad 

9,000,000 

-90% 

Kvazhana 

Pyritic  and  bas.- 

converting 

Fire                            Fine 

Bad 

Good 

Very  bad 

Fair 

Very  bad 

Siberia.  .  .  . 

Flot.;  pyrit.;  bas- 

converting 

None                            Difficult 

Fair 

Bad 

Very  bad 

Fair 

Bad 

5,000,000 

-80% 

Tenincy 

Roast.:    smelt.; 

bas.-converting 

Fire                              Difficult 

Difficult 

Fair 

Fair 

Fair 

Fair 

2,000,000 

-7(Tt 

most  of  it  came  from  the  smelters  situated  in  Poland. 
These  fell  into  German  hands  soon  after  the  beginning 
of  the  war,  and  from  the  former  output  of  22,000,000 
lb.,  only  the  Caucasian  (Alagir)  production  of  6,000,000 
lb.  remained.  The  latter  rapidly  declined,  owing  to  the 
general  disorganization  of  industry  and  the  slight  atten- 
tion given  to  the  question  of  improving  or  preserving 
normal  conditions  in  the  zinc  trade.  It  was  not  difficult 
for  the  government  to  purchase  enough  foreign  zinc  to 
cover  the  needs  of  war,  and  private  interests  did  not 
continue  to  require  zinc  at  pre-war  rates. 

Nevertheless,  extensive  plans  were  laid  by  the  cor- 
poration owning  the  Kyshtim  property,  to  establish  an 
up-to-date  zinc  plant  in  the  Altai  Mountains.  This 
district,  commonly  known  by  the  names  "Ridder  and 
Ekibastus,"  presents  exceedingly  difficult  problems  from 
the  viewpoint  of  transport  and  labor  conditions,  but  it 
has    enormous    sources   of   fuel    and   water   power,   to- 


65,000.000    5,000,000 

from  English  producers.  The  before-mentioned  tin  ore 
(and  tungsten  ore)  deposits  in  Transbaikalia  are 
worthy  of  serious  attention  from  American  prospectors, 
as  they  may  easily  prove  far  richer  than  they  are 
popularly  supposed  to  be. 


Tin  Exports  from  Bolivia 

Vice-Consul  Nelson  R.  Park,  at  La  Paz,  Bolivia, 
cables,  according  to  Commerce  Reports,  that  exports  of 
tin  concentrate  from  Bolivia  in  March,  1922,  were  2,702 
tons  to  Great  Britain,  1,317  tons  to  the  United  States, 
103  tons  to  France,  45  tons  to  Belgium,  8  tons  to 
Germany,  and  4  tons  to  Chile.  In  February  Bolivia 
shipped  2,998  tons  to  Great  Britain,  677  tons  to  the 
United  States,  and  211  tons  to  France,  as  against  2,593 
tons,  1,633  tons,  and  50  tons  to  these  countries,  respec- 
tively, in  January. 
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Selection  of  Fans  for  Pipe  Ventilation 

Theory  of  Operation  and  Calculations  To  Be  Made  in  Choosing  Equipment  for 
Assuring  Proper  Supply  of  Pure  Air  and  for  Fire  Fighting — Computation  of 
Characteristic  Curves  at  Different  Speeds — Discussion  Limited  to  Small  Fans 

By  Walter  S.  Weeks 


KNOWLEDGE  of  the  method  of  making  the  calcu- 
lations that  are  preliminary  to  the  selection  of 
the  proper  mine  fan  for  ventilation  and  fire- 
tight  ing  purposes  is  often  of  practical  use.  In  this 
1  shall  consider  only  small  fans  and  assume 
that  they  are  of  the  pressure  type.  Although  the 
calculations  given  here  may  be  applied  to  the  large 
the  selection  of  such  fans  entails  a  consideration 
of  many  factors  that  are  beyond  the  scope  of  this  paper. 
I  shall  assume  that  the  reader  desires  only  a  working 
knowledge  of  the  fan,  and  shall  tell  only  such  part  of 
the  story  as  will  make  it  possible  to  obtain  the  desired 
results. 

The  centrifugal  fan  produces  pressure  by  whirling 
the  air  around  in  the  casing.  This  pressure  in  the 
casing  is  produced  in  two  ways — first,  by  the  generation 
of  centrifugal  pressure  by  the  whirling,  and,  second, 
by  giving  the  air  a  high  velocity  and  then  converting 
this  velocity  into  pressure  in  the  gradually  expanding 
scroll  of  the  fan.  Think  of  a  fan  as  a  machine  that 
produces  pressure,  not  as  a  paddle  wheel  that  pushes 
the  air.  If  a  pipe  is  connected  to  the  fan  the  air  will 
flow  from  the  fan  through  the  pipe,  not  because  the  fan 
blades  push  it,  but  because  the  pressure  in  the  fan  is 
higher  than  that  of  the  surrounding  air. 

When  air  flows  through  a  pipe  it  is  impeded  by  fric- 
Ketween  the  walls  of  the  pipe  and  the  moving 
column  of  air.  This  resistance  to  the  flow  of  the  air  is 
expressed  by  the  formula  R  =  KSV,  in  which  R  is 
measured  in  pounds;  S  is  the  rubbing  surface  of  the 
pipe  in  square  feet  (perimeter  times  length)  ;  V  is 
the  velocity  of  the  air  in  feet  per  minute;  and  A"  is 
the  friction  coefficient,  the  value  of  which  depends 
upon  the  condition  of  the  surface  of  the  pipe  and  the 
of  the  air. 

When  a  pressure  gage  is  connected  to  the  air  pipe  it 
measures  unit  pressure  in  pounds  per  square  foot  or 
per  square  inch. 

The  symbol  R  in  the  formula  represents  the  total 
pressure  on  the  end  of  the  pipe  toward  the  fan,  neces- 
sary to  force  the  air  through.  R  may  be  replaced  by 
/'  .1,  where  P  is  the  unit  pressure  in  pounds  per 
square  foot,  and  A  is  the  area  of  the  pipe  in  square 
feet.     The  formula  now  becomes 

PA  =  KSV 

If  we  divide  through  by  A  we  obtain  the  unit  pres- 
sure P  necessary  to  force  the  air  through  the  pipe. 

KSV 
F~    A 

The  instrument  used  to  measure  the  unit  pressure 
is  a  vertical  U-tube  with  water  in  it.  One  end  is 
connected  by  a  rubber  tube  to  the  pipe  at  the  fan  and 
the  other  end  is  open  to  the  atmosphere.  The  difference 
in  level  in  inches  of  water  in  the  two  legs  of  the 
U-tube,  or  manometer,  multiplied  by  5.2,  gives  the  unit 
pressure  in  pounds  per  square  foot. 


Now,  if  we  assume  having  100  ft.  of  a  given  size  of 
pipe,  and  know  the  coefficient  K,  we  may  calculate  the 
pressure  P  necessary  to  force  given  amounts  of  air 
through  the  pipe.  If  these  pressures  are  divided  by 
5.2,  the  corresponding  water  gages  are  obtained.  These 
data  may  be  plotted  on  a  chart,  such  as  that  in  Fig.  1, 
which  is  reprinted  by  permission  of  the  American 
Blower  Co. 

As  an  example  of  the  use  of  this  chart  let  it  be 
assumed  that  we  desire  to  force  5,000  cu.ft.  of  air 
per  minute  through  1,000  ft.  of  16-in.  pipe.  What  must 
be  the  water  gage  at  the  fan?  Running  along  the 
bottom  line  of  the  chart  we  find  5,000.  Passing  up 
the  5,000  line  we  find  where  it  intersects  the  "16-in. 
pipe"  line.  The  pressure  is  read  at  the  left  and  is 
seen  to  be  1.5  in.  per  100  ft.  As  we  have  1,000  ft. 
of  pipe  it  will  take  ten  times  this  pressure,  or  15  in. 
Unless  the  fan  is  able  to  maintain  this  pressure  at  the 
end  of  the  pipe,  this  amount  of  air  will  not  pass 
through. 

Selection  of  Fan  Follows  Calculation 
of  Pressure 

The  calculation  of  the  necessary  pressure  is  thus 
simple.  The  next  problem  is  to  select  a  fan  that  will 
do  the  work.  Before  we  can  do  this  intelligently  we 
must  study  the  action  of  the  fan  and  become  familiar 
with  all  operating  conditions. 

Assume  that  a  short  length  of  pipe  is  to  be  connected 
to  a  fan  with  a  gate  on  the  end  of  the  pipe  and  a  water 
gage  connected  to  the  pipe  at  the  fan.  The  fan  is 
run  at  constant  speed.  The  highest  pressure  that  can 
be  obtained  will  be  given  when  the  gate  is  entirely  or 
nearly  shut,  depending  on  the  type  of  fan  used.  As 
we  open  the  gate,  more  air  flows  and  the  pressure  drops, 
until,  when  the  gate  is  wide  open,  the  pressure  is 
slight.  If  at  each  gate  opening  the  air  is  measured  and 
the  pressure  is  recorded,  the  necessary  data  are  obtained 
for  plotting  the  pressure-volume  characteristic  of  that 
fan  at  that  speed.  This  characteristic  forms  the  basis  of 
all  the  fan  calculations  we  shall  attempt.  Such  a  char- 
acteristic is  shown  in  Fig.  2. 

A  study  of  the  curve  shows  that  when  a  given 
amount  of  air  is  delivered,  the  fan  is  able  to  maintain 
a  certain  pressure.  If  the  volume  of  air  is  increased, 
the  fan  is  able  to  hold  a  smaller  pressure,  and,  corre- 
spondingly, if  the  volume  is  decreased,  the  fan  can 
maintain  a  higher  pressure.  How  may  we  explain 
this  action  of  the  fan? 

Consider  for  a  moment  a  shunt-wound  direct-current 
generator.  Assume  that  a  voltmeter  is  connected  to  its 
terminals  and  no  current  is  allowed  to  flow.  The  arm- 
ature revolving  in  the  field  produces  a  certain  voltage 
or  electrical  pressure.  If  a  conductor  is  placed  between 
the  terminals,  a  current  flows  and  the  voltmeter  shows 
a  lower  pressure  across  the  terminals.  This  is  because 
some    of   the    pressure   produced    by   the    generator    is 
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used  to  force  the  current  through  the  wires  of  the 
armature  itself.  Only  such  voltage  is  available  for 
the  service  of  the  outside  conductor  as  is  not  used 
in  the  armature. 

Fan  a  Generator  of  Pri 

Think  of  the  fan  as  a  generator  of  pressure.  Its 
two  terminals  are  the  inlet  and  discharge  openings. 
The  manometer  measures  the  pressure  across  the 
terminals.  The  wheel  in  revolving  produces  nearly  a 
constant  pressure.  As  air  is  drawn  from  the  fan, 
friction  in  the  fan  blades  consumes  a  pari  of  this  pres- 
sure, so  only  such  portion  remains  to  drive  the  air 
through  the  pipe  as  is  not  used  in  forcing  the  air 
through  the  fan  blades.  The  manometer  shows  the 
pressure  that  is  left  after  the  fan  itself  has  taken 
its  toll. 

If,  to  use  the  example  worked  out,  it  is  desired  to 
force  5,000  cu.ft.  of  air  per  minute  through  the  16-in. 
pipe,  a  pressure  of  15  in.  of  water  must  be  maintained 
at  the  end  of  the  pipe.  If  there  is  no  point  on  the  fan 
characteristic  that  shows  as  much  as  15  in.  water  gage 
at  5,000  cu.ft.,  the  fan  will  not  do  the  work  at  the  speed 
at  which  the  characteristic  is  made.  The  speed  must 
be  increased  or  a  different  fan  chosen. 

The  characteristic  curves  of  all  the  fans  to  be  used 
should  be  known.  The  characteristic  at  one  speed  is 
enough  for  a  start,  because  characteristics  at  other 
speeds  may  be  calculated  as  will  be  shown.  If  possible, 
a  characteristic  curve  for  each  fan  should  be  obtained 


from  the  maker.    If  this  is  impossible,  it  may  be  detei 
mined  with  sullicient  accuracy  as  follows: 

Connect  100  ft.  of  12-in.  pipe  to  the  fan  with  a  gate 
L'O  ft.  from  the  fan.  Connect  the  water  gage  'lose  to 
the  fan.  Run  the  fan  at  constant  speed  and  measure 
the  velocity  with  a  high-speed  anemometer  held  in  the 
center  of  the  pipe  at  the  outlet.  The  reading  of  the 
anemometer  in  feet  per  minute  should  be  corrected 
by  the  friction  correction  given  by  the  maker.  This 
corrected  velocity  multiplied  by  0.85  will  give  a  close 
approximation  of  the  average  velocity  in  the  pipe.' 

The  average  velocity  in  feet  per  minute  multiplied 
by  the  area  of  the  pipe  in  square  feet  gives  the  cubic 
feet  flowing  per  minute.  Seven  or  eight  readings  should 
be  taken,  starting  with  the  gate  closed  and  ending  with 
it  wide  open.  For  each  gate  opening  the  water  gage 
and  the  cubic  feet  of  air  should  be  recorded.  These 
results  when  plotted  will  give  a  curve  similar  to  that 
in  Fig.  2.  The  fan  speed  should,  of  course,  be  ascer- 
tained. A  fan  may  be  run  at  any  speed  up  to  its  break- 
ing point.  The  maximum  allowable  speed  should  be 
ascertained  from  the  fan  maker. 

As  has  been  stated,  if  we  have  one  characteristic, 
we  may  compute  others.  Let  us  assume  that  the  char- 
acteristic in  Fig.  1  was  made  at  1,000  r.p.m.,  and  that 
from  this  we  desire  to  construct  characteristics  at 
other  speeds.    The  fan  law  which  applies  is  this :     With 


1"A  Method  for  Rapid  Removal  of  Powder  Smoke  in  Tunnels." 
by  Walter  S.  Weeks  and  George  L.  Wolflin,  Engineering  and  Min- 
ing Journal,  Oct.  29,  1921,  page  699. 


Diameter     of     Pipe 


Cubic   Feet   per    Minute 
Fig.  1.    Chart  showing  pressure  necessary  to  force  given  amounts  of  air  through  pipe 
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ing.  the  volume  of  air  delivered  varies 

directly  with  the  speed  and  the  pressure  varies  as  the 

the  speed.    For  example:    If  a  fan  delivered 

.u. ft.  at  6-in.  water  gage  at  1,000  r.p.m.,  it  would 

2,000  r.pon.  ..  volume  of  8,000  cuJEt  at  24-in. 

.  age,  if  the  gate  opening  is  not  changed. 

To  construct  the  new  characteristic,  therefore,  select 
oint  on  the  known  characteristic  and  multiply  the 
volume  oi  air  by  the  ratio  of  speeds,  and  the  corre- 
sponding water  gage  by  the  square  of  the  speeds.  This 
computation  will  give  the  values  for  a  point  on  the 
new  curve.  The  full  lines  in  Fig.  3  are  a  series  of 
curves  at  different  speeds  constructed  from  the  curve 
in  Fig.  2. 

From  the  pipe-resistance  chart  it  is  evident  that  for 
en  length  of  pipe,  different  volumes  of  air  require 
different  pressures  to  make  the  air  pass  through.  So 
we  may  plot  a  pipe  characteristic  for  a  given  length 
showing  the  pressure  necessary  to  force  different  vol- 
umes of  air  through  the  pipe.  Characteristics  may  be 
plotted  for  different  lengths.  The  dotted  lines  in 
Fig.  3  are  characteristics  for  different  lengths  of 
12-in.  pipe. 

When  a  fan  running  at  constant  speed  is  placed  on 
a  pipe  of  given  size  and  length,  we  have  these  con- 
ditions: The  fan  can  produce  only  such  combinations 
of  pressure  and  volume  as  appear  on  its  ehai'acteristic 
and  the  pipe  can  have  only  such  combinations  of  pres- 
sure and  volume  as  appear  on  its  characteristic.  So 
the  two  jockey  a  bit,  and  come  to  an  agreement  where 
the  two  characteristics  cross.  At  this  point,  with  the 
volume  shown  on  the  chart,  the  fan  will  produce  exactly 
the  pressure  that  is  necessary  to  force  this  volume 
through  the  pipe. 

My  suggestion  for  the  rapid  selection  of  a  fan  to  do 
a  given  piece  of  work  is  this:  Plot  a  series  of  char- 
acteristic curves  at  different  speeds  as  in  Fig.  3,  for 
each  size  and  type  of  fan.  To  the  same  scale  plot 
on  tracing  cloth  a  series  of  pipe  characteristics  for 
the  lengths  of  pipe  that  will  be  used. 

All  that  is  necessary  to  determine  the  speed  at  which 
a  fan  must  be  run  to  force  a  given  amount  of  air 
through  a  given  length  of  pipe  is  to  place  the  tracing 
cloth  on  a  fan  characteristic  chart  and  select  a  cross- 
ing at  the  desired  amount  of  air.  Fig.  3  shows  how 
the  characteristics  will  appear  when  this  is  done.  If, 
for  example,  we  desire  to  force  2,500  cu.ft.  through 
200  ft.  of  pipe,  we  see  that  at  that  volume  the  200-ft. 
pipe  characteristic  crosses  the  1,400-r.p.m.  curve  of 
the  fan. 

If  the  motor  is  direct-connected  and  its  speed  cannot 
be  changed,  we  shall  be  limited  to  one  characteristic  for 
that  fan.    Several  of  such  single  characteristics  may  be 
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Fig.  8.    Fan  and  pipe  characteristics 

drawn  on  one  chart.  The  intersection  of  a  pipe  char- 
acteristic and  any  one  of  these  fan  characteristics  indi- 
cates the  maximum  volume  that  can  be  obtained.  Any- 
thing less  than  the  maximum  may  be  obtained  by  means 
of  a  gate.  The  fan  should  be  selected  that  most  nearly 
meets  the  condition. 

So  far  we  have  considered  only  pressure  fans.  If  the 
fan  is  to  be  used  as  an  exhauster,  increase  the  amount 
of  air  that  is  actually  desired  by  10  per  cent  and  use 
the  chart  as  if  dealing  with  a  pressure  fan. 

It  remains  now  to  consider  the  power  necessary. 
It  is  safe  to  assume  a  30  per  cent  efficiency  for  fan  and 
motor,  so  the  power  to  run  the  fan  will  be: 

Horsepower  =  33-00()^030 

i  =  water  gage  and  Q  =  cubic  feet  of  air  per  minute. 

If  the  fan  is  throttled  by  a  gate,  use  the  water  gage 
from  the  fan  characteristic  that  goes  with  the  amount 
of  air  actually  flowing,  for  computation  with  the  above 
formula. 

The  fan  efficiency,  of  course,  will  change  with  every 
change  in  the  piping.  Sometimes  it  will  be  high  and 
sometimes  low.  I  selected  a  low  efficiency  for  use  in  the 
formula  to  allow  for  most  conditions.  While  the  fan 
characteristic  is  being  determined,  the  motor  should  be 
watched  for  heating.  As  the  flow  of  air  increases,  the 
load  on  the  motor  increases,  and  the  motor  is  most 
heavily  loaded  when  there  is  no  pipe  or  gate  on  the  fan. 
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Fig.  2.    Fan  characteristic 


California  Gold  Dredging 

In  a  paper  presented  to  the  local  section  of  the 
A.  I.  M.  E.  in  San  Francisco,  Newton  Cleveland  gave 
some  interesting  facts  about  the  California  gold- 
dredging  industry.  Mr.  Cleveland's  wide  experience  in 
gold  dredging  and  his  long-continued  study  of  this 
industry  make  his  contribution  authoritative.  He  said 
that  132  gold  dredges  have  been  constructed  in  Cali- 
fornia up  to  1922.  At  present  thirty-one  are  in  opera- 
tion. Of  a  total  gold  production  of  $124,726,430  by 
dredging  operations,  earnings  have  been  returned 
amounting  to  $31,000,000  on  an  investment  of  approxi- 
mately $32,000,000  during  a  period  in  excess  of  twenty 
years.  The  approximate  average  return  on  invested 
capital  is  more  than  10  per  cent.  According  to  Mr. 
Cleveland,  75  per  cent  of  the  dredging  companies  have 
paid  better  than  15  per  cent  on  the  capital  invested. 
This  is  a  remarkable  result,  and  indicates  the  stability 
of  the  mining  industry  when  efficiently  controlled. 


Maj    13,   L922 


Engineering  and  Mining  Journal  1  r< 


819 


The  American  Zinc  Institute 

Association  Has  Effected  Pronounced  Changes— Zinc  Industry 

Efficiently   Organized  and   Interested   in   All 

Matters  Affecting  Its  Prosperity 

Bj  Felix  Edgar  Wormser 

Assist  i  ill    I 


ON  TURNING  the  knob  on  the  door  of  its  modest 
New  York  office  :m<l  entering,  a  person  unfamiliar 
with  the  work  of  the  American  Zinc  Institute 
would  probably  inquiringly  view  the  grand  assortment 
of  zinc  manufactures,  shingles,  gutters,  leaders,  and 
nails,  that  meet  his  gaze,  and  might  incorrectly  conclude 
that  someone  is  contemplating  building  an  addition  to 
the  office.  Zinc  producers  are  so  intensely  interested  in 
widening  the  market  for  their  product  that  they  have 
used  their  association  to  gather  an  interesting  and  com- 
prehensive collection  of  zinc  articles — a  minor  phase 
of  the  institute's  work,  but  one  that  is  immediately 
noticeable.  Other  phases  quickly  become  apparent  as 
one  delves  into  the  causes  which  led  to  the  formation  of 
the  organization  and  learns  that  in  the  four  short  years 
of  its  existence  it  has  become  the  best-organized  trade 
association  in  the  non-ferrous  metal-mining  industries, 
with  about  95  per  cent  of  the  American  zinc  indust  rv 
represented  in  its  membership. 

Agitation  for  an  association  of  zinc  producers  became 
active  during  the  war  and  was  translated  into  an  accom- 
plished fact  on  July  29,  1918,  when,  in  St.  Louis,  an 
earnest  group  of  zinc  miners,  smelters,  and  manufac- 
turers laid  the  foundation  for  the  present  body.  Looking 
back  upon  that  period,  one  wonders  how  an  industry 
which  has  been  continually  accused  of  secrecy  and 
backward  business  methods  could  have  organized  sc 
readily,  but  the  credit  is  placed  upon  the  war.  which 
doubtless  caused  producers  to  realize  how  small  their 
differences  were  when  it  came  to  the  great  task  of  win- 
ning the  conflict.  At  any  rate,  opportunity  knocked,  and 
the  zinc  producers  bade  it  enter.  Directly  responsible 
for  the  convocation  in  St.  Louis  was  the  recommendation 
of  Pope  Yeatman,  then  chairman  of  the  non-ferrous 
metals  section  of  the  War  Industries  Board,  that  zinc 
miners  and  smelters  reconcile  their  quarrels  by  getting 
together  in  a  common  organization  that  could  co-operate 
in  an  effective  manner  with  the  Government. 

Many  Small  Plants  Engaged  in  Zinc  Production 
Zinc  mining,  it  must  be  remembered,  has  a  peculiar 
industrial  status.  A  few  large  producers,  such  as  the  New 
Jersey  Zinc  Co.,  the  American  Metal  Co.,  the  United 
States  Steel  Corporation,  the  American  Zinc,  Lead 
&  Smelting  Co..  and  the  Anaconda  Copper  Mining  Co., 
with  an  output  from  their  own  ores,  are  most  influe  itial 
in  supplying  the  galvanizing  and  brass  industries  of  the 
country,  but  there  are  also  a  host  of  small  producers  who 
mine  zinc  ore  and  dispose  of  it  to  the  large  smelters  in 
the  Middle  West.  They  are  a  highly  important  factor 
in  the  industry.  The  equipment  of  these  small  mines  is 
intended  for  a  quick  exploitation  of  the  deposits,  and,  as 
such,  is  not  nften  of  the  most  efficient  type.  The  :nines 
being  comparatively  shallow,  production  is  quickly 
attained,  and  if  the  mining  occurs  on  leased  ground,  the 
question  of  operating  before  the  expiration  of  the 
'ease  is  an  added  incentive  of  production. 

A  dollar  invested  in  a  Middle  Western  zinc  mine  will 
return    an   income   more   quickly   than    one   invested    in 


copper,  owine   tu  the  simpler  quality  oi   'lie  plant 
quired  and  the  general!)   greato  r  ease  in  mining.     Zinc 

smelters  have  in  turn  become  dependent  upon  the  miners 
for  an  adequate  supply  of  zinc  concent  rates,  and  tin-  fad 
'hat  they  are  mutually  dependent,  thai  oni  must  buy  and 
the  other  sell,  has  frequently  introduced  a  hostile  spiri 
between  the  two — the  miner  often  feeling  that  hi 
being  paid  poorly  for  his  concentrates  and  the  smelter 
that  too  high  a  price  is  being  paid  considering  the  risk 
assumed.  This  feeling  was  intensified  during  the  war, 
when  prices  fluctuated  violently  and  when  the  industrj 
was  overbuilt  and  overstimulated. 

Just  before  the  armistice  a  Zinc  Producers'  Committee 
was  to  have  been  formed  by  the  Government,  a  fore- 
runner of  the  present  American  Zinc  Institute — to  con- 
ciliate the  various  conflicting  interests;  but  the  end  of 
the  war  put  a  sudden  stop  to  the  aid  of  the  Government 
in  ironing  out  industrial  difficulties.  Thereafter  ills 
had  to  be  cured  by  the  patients.  Thanks  to  the  remark- 
able change  in  spirit  that  had  been  brought  about  by  the 
effort  to  fight  a  determined  enemy,  and  a  realization 
that  internal  wrangling  was  worse  than  desertion  in  an 
army,  the  various  groups  in  the  zinc  industry  of  the 
United  States  were  prepared  to  cast  off  the  veil  of 
mutual  distrust  and  secrecy  which  had  done  so  much  to 
discredit  them  in  the  eyes  of  the  public. 

Dissension  Marked  a  Few  Years  Ago 
Antagonism  not  only  between  miners  and  smelters  but 
among  the  smelters  themselves  was  prevalent  prior  to 
the  war.  a  spirit  not  conducive  to  the  development  of  an 
industry  to  its  highest  point  of  efficiency  and  usefulne  ss 
to  society.  Looking  back  upon  those  days  it  is  no  doubt 
difficult  for  the  operators  to  realize  that  they  were  so 
stupid  in  their  old  attitude,  when  everyone  shifted  for 
himself  and  when  matters  common  to  the  whole  industry 
were  subordinated  to  the  position  of  each  individual 
industrial  unit. 

On  July  29,  1918,  Victor  Rakowsky  presided  over  the 
first  meeting  of  the  new  association,  which  was  called  by 
a  group  of  Arkansas,  Kansas,  Missouri,  and  Oklahoma 
zinc  producers  who  had  previously  conferred  with  Mr. 
Yeatman  as  to  the  advantages  and  necessity  of  organiz- 
ing the  various  factions  in  the  industry.  Mr.  Yeatman 
gave  it  his  hearty  support.  At  this  meeting  the  urgent 
need  of  both  miners  and  smelters  co-operating  with  one  . 
another  and  working  whole-heartedly  together  was 
emphasized.  The  field  of  an  American  Zinc  Institute 
was  debated,  and  the  advantages  of  promoting  the  wider 
use  of  zinc,  establishing  uniform  systems  of  accounting, 
the  collection  of  better  statistics  of  pi-oduction,  consump- 
tion, and  stocks  (prices  were  not  discussed  so  far  as  I 
have  been  able  to  ascertain),  and  the  improvement  of 
technical  processes  in  zinc  mining  and  smelting,  were 
too  strong  to  resist.  It  did  not  take  long  to  start  the 
wheels  of  the  actual  organization  machinery  moving 
In  fact,  the  method  pursued  is  not  a  bad  guide  for  other 
industries  having  under  consideration  the  formation  of 
a  similar  association. 
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First,  it  was  resolved  to  form  a  nominating  commit- 

.   persons  which  was  to  select  an  organ- 

-.  committee  of  seven  representative  persons  chosen 

from   the   zinc   mining   and   smelting    industries.     The 

n  committee  was  given  power  to  form  a  plan 

..tion   for  the  institute,  to  select   a  board  of 

.-one  directors,  to  nominate  officers  for  the  ensuing 

•  pare  a  report  of  their  transactions,  together 

.  ballot  by  mail,  and  lastly  to  mail  within 

nine:  U  persons  attending  the  meeting,  and  to 

all    other    persons    whom    the    organization    committee 

invite  to  become  members  of  the  institute,  a 

report  of  the  committee's  transactions  and  papers  for 

stal  ballot. 

Rakowsky,  Ingalls.  Siebenthal,  H.  1.  Young,  and  0.  F. 
Brinton  took  a  prominent  part  in  the  organization  pro- 
ceedings. The  organization  committee  as  finally 
ted  included  W.  R.  Ingalls.  F.  C.  Heywood,  D.  D. 
Punkin.  Fred  A.  Hale.  Jr..  G.  L.  Coleman,  J.  H.  Bill- 
ingsley.  W.  B.  Shackleford.  P.  B.  Butler,  and  J.  L. 
Bruce,  representing  the  mining  interests,  and  A.  P. 
A  S.  McMillan.  William  A.  Ogg,  Julius  W. 
Hegeler.  George  E.  Nicholson,  Edward  Mosehauer, 
W  H  Eardly,  0.  S.  Picher,  E.  H.  Wolff,  J.  L.  Hauser, 
and  Charles  T.  Orr,  representing  the  smelting  interests. 
This  committee  of  twenty-one  members  finally  selected 
a  committee  of  seven  including  Victor  Rakowsky  and 
J.  L.  Bruce  a*  mining  representatives,  E.  H.  Wolff  and 
McMillan  as  smelter  representatives,  and  Charles 
T.  Orr,  A.  P.  Cobb,  and  W.  F.  Rossman  as  mining  and 
smelting  representatives. 

On  Sept.  20,  1918,  the  committee  of  seven  met  in 
Chicago  and  attended  to  the  formation  of  the  constitu- 
tion and  bylaws  of  the  society,  and  on  Oct.  22,  1919,  as 
a  culmination  of  the  efforts  to  effect  an  organization,  a 
certificate  of  incorporation  was  issued  to  the  American 
Zinc  Institute.  The  following  representatives  of  the 
American  zinc  industry  signed  the  articles  of  incorpora- 
tion :  James  L.  Bruce.  A.  S.  McMillan.  Victor  Rakowsky, 
William  F.  Rossman,  E.  H.  Wolff,  Joseph  Brenneman, 
C.  M.  Loeb.  Edward  M.  Mcllvan,  George  E.  Nicholson, 
K  C.  Wallower,  J.  H.  Billingsley,  P.  B.  Butler,  J.  W. 
Hegeler,  C.  F.  Kelley,  W.  A.  Ogg,  Edgar  Palmer,  G.  S. 
Picher.  A.  P.  Cobb,  Charles  T.  Orr.  G.  0.  Argall,  and 
Arthur  Thacher.  Charles  T.  Orr  was  elected  the  first 
president. 

The  objects  of  the  American  Zinc  Institute,  according 
to  its  articles  of  incorporation,  are  broadly  stated:  "The 
particular  object  for  which  this  corporation  is  to  be 
firmed  is  to  promote  the  welfare  of  the  industry  by 
affording  a  means  of  communication  between  members 
upon  matters  bearing  on  their  business  interests." 

Thus  was  the  American  Zinc  Institute  launched.  It 
has  been  sailing  for  four  years,  and  although  its  voyage 
has  not  always  been  under  the  most  perfect  conditions 
it  has  easily  exceeded  the  expectation  of  its  builders. 

The  institute  has  chosen  an  equitable  method  of  rais- 
ing funds  for  carrying  on  its  work.  The  plan  is  based 
upon  the  production  of  the  various  members.  The 
smelters  pay  5c.  per  ton  upon  their  individual  zinc  pro- 
duction, and  the  ore  producers  2*c.  per  ton  upon  their 
individual  production  of  concentrates  running  over  50 
per  cent  in  zinc,  and  lie  per  ton  upon  production  of  con- 
centrates running  under  50  per  cent  zinc.  Provision  has 
been  made  for  contribution  to  the  support  of  the  insti- 
tute when  the  production  of  a  member  drops  excessively 
and  for  contributions  from  manufacturers  of  zinc 
products  on   a  similar  basis  to  that   of  the  smelters. 


Representation  on  the  board  of  directors  is  also  equit- 
ably arranged,  and  now  includes  the  directors  from  the 
smelting  industry,  five  from  mining,  and  eleven  from  the 
combined  mining  and  smelting  groups. 

Producers  to  Improve  Their  Status 

The  outstanding  accomplishment  of  the  American  Zinc 
Institute,  and  the  one  which  it  has  driven  hard  and 
promises  to  drive  harder  before  it  is  through,  is  the 
a! tempt  to  obtain  for  the  zinc  industry  its  proper  place 
in  the  business  world.  To  this  end,  company  and 
individual  animosity  has  been  dispelled,  the  splendid 
facilities  for  getting  together  to  discuss  the  industry's 
acute  problems  at  the  meetings  of  the  institute  have 
been  utilized  to  the  full,  and  the  benefit  of  hearing  the 
collective  opinion  of  miners,  smelters,  engineers,  manu- 
facturers, and  others  has  been  thoroughly  appreciated. 
No  longer  was  zinc  to  be  called  "spelter";  no  longer 
was  zinc  to  give  way  to  other  metals,  and  no  longer  was 
the  zinc  industry  to  suffer  from  erratic  price  fluctua- 
tions carrying  it  from  prosperity  to  poverty.  That  was 
the  new  temper  of  the  industry. 

The  members  of  the  newly  formed  institute  early 
realized  the  advantages  of  acquiring  a  better  knowledge 
of  the  business  conditions  of  the  industry,  and  took 
intelligent  steps  to  procure  it.  Prior  to  the  organization 
of  the  American  Zinc  Institute  the  larger  producers, 
with  their  comprehensive  organizations,  were  able  to 
conduct  a  well-equipped  information  service  to  supply 
themselves  with  trade  information  acquired  from 
various  points  of  contact  with  the  activities  of  the  zinc 
industry.  The  smaller  producers  were  less  fortunate, 
and  were  forced  to  rely  either  upon  Government  statis- 
tics or  such  unconfirmed  reports  as  reached  their 
offices.  Government  reports,  except  during  the  war, 
were  issued  once  or  twice  a  year,  and  excellently  served 
their  purpose,  but  for  only  a  short  time. 

Full  Publicity  Given  Statistics 

The  need  of  a  better  statistical  service  was  evident. 
To  remedy  this  defect  the  Amercan  Zinc  Institute  soon 
began  to  collect  statistics  of  zinc  production,  consump- 
tion and  stocks,  retort  capacity,  and  activity.  At  first 
these  reports  were  kept  confidential  and  the  summaries 
distributed  among  the  members,  but  through  the  efforts 
of  the  broad-minded  and  progressive  element  of  the 
American  Zinc  Institute,  and  not  without  some  internal 
difficulties,  it  was  decided  to  give  the  fullest  publicity  to 
the  composite  statistical  summaries,  and  since  January, 
1922,  the  association  has  issued  a  monthly  statement  of 
production,  consumption,  stocks,  retort  capacity,  and  re- 
tort activity  for  the  United  States  that  is  exceedingly 
valuable  not  only  to  the  zinc  producers  but  also  to  any 
observer  of  business  conditions.  That  the  zinc  industry, 
which  has  been  so  often  accused  of  secrecy  and  back- 
wardness, should  be  the  first  great  metal  industry  to 
stand  for  publicity  in  its  current  statistical  compilations 
illustrates  how  completely  a  new  spirit  has  been  intro- 
duced in  it  by  the  formation  and  work  of  the  American 
Zinc  Institute. 

Price  Tabulations  Avoided 

It  must  be  emphasized  that  in  all  the  institute's  com- 
pilation no  attempt  has  been  made  to  gather  price  statis- 
tics. In  this  way,  and  by  its  advocacy  of  publicity,  the 
institute  has  cleared  its  skirts  of  any  suspicion  that  its 
statistical  compilations  have  any  illegal  function.  Only 
one  person  gathers  and  issues  the  completed  statistics 
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for  the  whole  industry!  and  that  is  thi  No 

competitor  knows  what  his  neighbor  is  doing  from  any 
direct  report  through  the  American  Zinc  Institute's 
offices, 

There  is  so  much  to  be  done  by  the  association  that 
it  rightly  feels  it  is  the  height  of  folly  to  tamper  with 
any  activity  that  might  entangle  it  with  the  law.  Of 
course,  in  the  great  raw-material  industries,  whether 
agricultural  or  mineral,  a  broad  market  usually  exists 
that  is  exceedingly  sensitive  to  changes  in  business  con- 
ditions, and  producers  may  quickly  learn  what  the  mar- 
ket level  is  without  statistics.  There  can  be  no  secrecy 
in  that.  Such  sources  as  the  grain  exchanges,  cotton 
exchanges,   the   metal   quotations    of    /.  g   and 

Mining  Journal-Press,  and  the  telephone  contact  between 
producer  and  consumer  enable  the  interested  raw-mate- 
rial producer  to  ascertain  what  his  competitors  are 
doing  in  the  market.  This  sensitive  condition  does  not 
obtain  in  industries  dealing  with  finished  or  retail  prod- 
ucts. Hence,  the  trade  association  in  the  raw-material 
industries  has  less  incentive  to  deal  with  price  matters. 
Nevertheless,  when  it  decides  not  to  do  so  its  action  is 
commendable. 

American  Zinc  Institute  Advocates  Tariff 

A  problem  that  has  bothered  the  whole  zinc  industry 
greatly  has  been,  and  is,  the  tariff.  The  American  Zinc 
Institute  is  splendidly  suited  to  take  up  this  question, 
and  judging  from  the  protection  accorded  zinc  in  the 
tariff  bill  as  presented  to  the  Senate  it  has  been  highly 
successful  in  its  work.  Without  going  into  the  merits 
or  demerits  of  the  tariff,  it  is  not  difficult  to  see  that  the 
full  influence  of  the  American  zinc  industry  through  its 
organization  could  easily  be  brought  to  bear  upon  Wash- 
ington. Its  secretary  maintains  close  contact  wTith 
activities  in  the  Senate  and  the  House,  and  has  fre- 
quently hurried  to  the  Capital  from  New  York  to  urge 
upon  Congressmen  the  wish  of  the  zinc  industry  to  be 
adequately  protected  from  importations.  From  the  stand- 
point of  Congress  and  the  industry  it  has  been  more  effi- 
cient to  deal  with  a  spokesman  or  a  few?  spokesmen  of  an 
industry  than  with  a  scattered,  unorganized  group. 

The  contact  which  the  American  Zinc  Institute  main- 
tains with  Washington  is  exceedingly  valuable  from 
many  angles.  Recently,  it  was  discovered  that  the  Post 
Office  Department  had  under  consideration  renewing  old 
street  letter-boxes  in  the  eastern  part  of  the  United 
States.  Sensing  a  possible  outlet  for  zinc  in  these  whole- 
sale renewals,  the  American  Zinc  Institute  proposed  that 
the  new  boxes  be  constructed  of  zinc  instead  of  iron, 
which  corrodes  much  easier.  The  matter  is  now  in  the 
hands  of  the  department,  and  may  open  an  additional 
use  for  zinc. 

The  fact  that  prospective  production  is  larger  than 
prospective  consumption  has  made  the  principal  object 
of  the  American  Zinc  Institute  the  stimulation  of  wider 
uses  of  zinc.  This  is  a  tremendously  important  and 
difficult  problem.  Prior  to  the  war  zinc  had  practically 
only  two  outlets  in  this  country — the  galvanizing  trade 
and  brass  manufactures,  galvanizing  consumption  being 
the  most  important.  Hence  the  prosperity  of  the  zinc 
business  was  rather  firmly  interwoven  with  that  of  the 
steel  trade. 

Sheet  Zinc  Has  Many  Uses 

At  first  blush  it  may  be  difficult  to  think  of  any  im- 
portant independent  industrial  applications  of  zinc  that 
give  much  promise  of  affecting  production.     However, 


the  home  wash-board,  fruit-jar  tops,  tips  for  shoe 
buckets,  pails,  alarm  clocks,  dry-cell  batt<  rie  hoi 
bottle  caps,  window  glazier-points,  refrigerator  linings, 
table  tops,  sinks,  nails,  toilet-preparation  boxes,  picture 
frames,  cameras,  humidors,  and  many  other  common 
examples  of  the  interior  use  of  zinc  may  be  mentioned. 
But  the  greatest  effort  to  widen  the  consuming  channel 
at  the  present  time,  and  one  that  gives  much  promise,  is 
the  exterior  application  of  zinc  to  shingles  and  ol 
building  materials  where  the  ability  of  zinc  to  withstand 
corrosion  can  be  utilized  to  good  advantage.  Unfortu- 
nately for  zinc,  however,  the  competition  for  the  roofing 
business  is  intense;  in  fact,  the  prospective  home  or 
factory  builder  may  become  quite  perplexed 
over  the  choice  of  a  proper  material  with  which  to  build 
a  roof.  Should  he  use  zinc  or  copper,  asbestos,  rubber- 
oid,  slate,  terra  cotta,  iron,  tin  or  nickel  plate,  lead  or 
aluminum — or  go  back  to  wood?  Many  of  these  sub- 
stances are  being  vigorously  pushed  as  excellent  roofing. 
Naturally  and  oddly  enough,  they  all  possess  merits 
that  can  be  enlarged  upon  to  furnish  ammunition  to  the 
advertiser  and  confusion  to  the  buyer.  Cheapness,  cold- 
and  heat-resisting  qualities,  and  durability  have  all  been 
stressed.  Zinc  compares  well  with  other  materials,  and 
has  a  record  of  successful  use  in  building  construction 
that  speaks  better  than  any  theoretical  considerations. 
European  builders  have  used  zinc  for  a  longer  time  than 
those  of  the  United  States.  Many  roofs  said  to  have  been 
built  in  Belgium  between  1820  and  1850  are  still  giving 
service.  The  application  of  zinc  for  this  purpose  in  the 
United  States  is  only  now  beginning  to  look  promising 
and  successful.  Early  attempts  to  use  zinc  as  a  roofing 
were  sometimes  failures,  due  to  an  inferior  quality  of 
metal  or  to  improper  application.  Then  again,  quality 
of  permanence  is  not  as  important  a  factor  in  building 
in  the  United  States  as  it  is  abroad.  But  zinc  has 
proved  so  well  adapted  to  roofing  in  Europe,  and  has 
been  so  little  used  in  the  United  States,  that  an  excellent 
field  is  open  to  its  more  extensive  application  for  this 
purpose.  Through  the  efforts  of  the  American  Zinc  In- 
stitute and  the  individual  shingle  manufacturers  the 
public  is  being  educated  to  the  benefits  of  using  zinc  for 
roofs. 

The  meetings  of  the  American  Zinc  Institute  have 
been  exceedingly  valuable  in  opening  discussion  as  to 
methods  of  stimulating  zinc  consumption,  and  have 
brought  about  a  unity  of  effort  that  could  not  have  ex- 
isted without  some  common  meeting  ground  for  a  col- 
lective consideration  of  zinc's  problems.  The  institute 
is  now  working  upon  a  "Zinc  Workers'  Handbook," 
which  will  describe  the  proper  application  of  the  metal 
to  roofing  and  supply  data  to  architects  and  builders 
that  will  enlighten  them  as  to  the  advantages  and  proper 
application  of  zinc  roofs.  It  is  an  adaptation  of  a 
volume  published  by  the  Vieille  Montagne  Co.,  in  Bel- 
gium. Communications  are  constantly  coming  to  the 
secretary  requesting  information  about  the  advisability 
of  constructing  a  zinc  roof  under  certain  conditions 
and  requesting  sources  of  additional  information,  which 
seems  to  indicate  the  great  public  interest  in  the  work. 

The  zinc  industry  is  not  content  with  merely  pushing 
into  the  roofing  channel,  and  has  its  ear  trained  to  catch 
any  other  sounds  that  would  help  consumption.  Its 
research  work  has  not  reached  a  stage  that  can  be 
called  perfect,  but  the  industry  is  not  asleep,  and  the 
spirit  shown  in  its  work  since  the  organization  of  the 
institute  argues  well  for  an  intensive  investigation  of 
the  market  for  zinc.    The  slogan  "Make  It  of  Zinc"  needs 
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J  support  to  make  it  effective.     No  one  will 

n  that  it  is  to  his  particular 

•  it  means  dollars  and  cents  to  him.    The 

d<  trade  of  the  United  states,  with 

.  is  an  assurance  that  this  support 

will  be  forthcoming.     In  fact,  the  collective  advertising 

ducts  has  been  mule!-  consideration  for  many 

months. 

\  Work  Aided 

-  important  in  dealing  with  any  commoditj  to  know 

..-  ■  ,  h  trade  term  signifies.    This  is  no  less 
true  of  zinc  ore  and  its  products   than  of  any  other 
thai    the   American   Zinc    Institute   is   now 
fed  in  the  standardization  of  trade  terms  and  has 
in  the  international  standardiza- 
tion of  zinc  ore.  slab  /.inc.  and  sheet  zinc  specifications. 
This  work  was  initiated  by  the   Belgian  Standardiza- 
and    is   being  aided   by   the   American 
Testing  Materials  and  the  American  Engi- 
dards  Committee. 
Although  the  American  Zinc   Institute  is  a  business 
■  ization,  and  must  stand  or  fall  as  such,  many  dis- 
t;s  that  have  been  quite  technical  have  occurred  at 
•etings  and  been  recorded  in  its  reports.     It  is  en- 
tirely natural  that  this  should  be  so;  in  fact,  I  look  to  an 
expansion  of  this  activity  of  the  institute,  for  when  prac- 
tically all  the  units  of  an  industry  are  gathered  in  one 
.  zation  its  meetings  are  ideal  occasions  at  which  to 
discuss  technical  matters  of  concern  to  that  particular 
industry. 

There  has  not  been  the  freedom  and  interchange  of 
technical  information  among  zinc  smelters  that  has  been 
the  practice  and  custom  among  other  metal  producers, 
and  it  is  highlv  questionable  whether  this  secretive  at- 
titude has  benefited  anyone.  Now  that  the  entire  in- 
i>  gradually  dropping  its  cloak  of  mystery,  it 
would  be  most  impressive  and  encouraging  to  see  it  in- 
troduce a  wider  exchange  of  technical  information.  A 
beginning  could  be  made  in  a  small  manner,  and  from 
the  record  of  the  society  during  the  last  few  years  I 
believe  that  the  movement  would  gather  momentum  and 
become  an  important  function  of  the  institute. 

American  Practice  Should  Be  Improved 

George  C.  Stone,  probably  the  best-informed  zinc- 
metallurgist  in  the  country,  made  a  careful  investiga- 
f  European  smelting  conditions  in  1920  for  the 
American  Zinc  Institute,  and  at  a  meeting  pointed  out 
the  differences  in  American  and  European  zinc-smelting 
practices.  He  started  an  interesting  discussion,  and  his 
talk  was  replete  with  stimulating  ideas  for  research 
work  in  zinc  metallurgy.  He  left  the  impression  that 
there  was  much  work  that  could  be  done  to  improve 
American  processes,  European  methods  being  more 
efficient  than  American.  If  the  zinc  industry  can  com- 
to  improve  its  position  in  business  matters  affecting 
the  entire  industry,  it  should  also  I*-  able  to  pert 
similar  work  in  its  technical  problems,  for  in  the  last 
analysis  perfection  of  technical  processes  and  lowering 
ire  just  as  vital  to  the  prosperity  of  the 
industry,  if  not  more  so,  than  the  need  for,  say— a  tariff. 

It  :  ••'hing  of  an  innovation  for  a  trade  asso- 

ciate to  discuss  strictly  technical  matters,  but  the  i 
tute  has  already  done  so,  and  business  and  zinc  tech- 
nology are  so  closely  allied  that  certain  measures  of  each 
can  be  advantageously  treated  together. 

In  any  industrial  organization  success  depends  upon 


the  guidance  by  its  officers.  The  American  Zinc  Insti- 
tute was  fortunate  in  having  for  its  presidents  two  men, 
Charles  T.  Orr  and  E.  II.  Wolff,  whose  ability  and 
whole  hearted  wish  to  further  the  interests  of  the 
American  zinc  industry  have  helped  greatly  in  the 
formative  years  of  the  institute. 

The  secretary  of  any  trade  association  is  without 
doubt  the  most  important  officer  in  the  direction  of  its 
current  affairs.  A  good  secretary  can  make,  and  a  poor 
one  easily  break,  the  organization.  A  good  secretary 
must  have  the  ability  of  a  diplomat  and  the  capacity 
of  a  horse  for  work.  There  are  naturally  many  duties 
of  a  conciliatory  nature  to  be  performed  among  the 
several  groups  in  any  trade  association.  Mr.  Tuthill 
has  devoted  himself  unstintingly  to  serving  the  Amer- 
ican Zinc  Institute,  and  has  turned  his  office  into  a  clear- 
ing house  of  information  about  the  industry.  His  vigil- 
ance keeps  the  organization  informed  of  activities  in 
Washington  and  elsewhere  that  affect  its  prosperity,  and 
the  monthly  bulletin  which  is  issued  under  his  direction 
keeps  members  abreast  of  the  institute's  work. 

The  outstanding  feature  of  the  American  Zinc  Insti- 
tute's activities  is  the  fact  that  it  has  been  able  to  accom- 
plish so  many  useful  and  valuable  changes  in  the 
industry.  It  has  set  a  hot  pace  for  itself,  and  if  that 
pace  is  kept  up  no  one  should  be  amazed  to  see  further 
marked  changes.  Much  remains  to  be  done — which  no 
one  knows  better  than  the  American  Zinc  Institute — but 
with  the  progressive  attitude  of  its  officers,  and  the 
support  that  has  been  given  them,  other  fields  will  doubt- 
less be  conquered. 

More  Cost  Data  Desirable 

Charles  M.  Schwab,  speaking  before  the  institute's 
annual  meeting  at  St.  Louis  in  1920,  expressed  surprise 
that  the  zinc  producers  were  so  reticent  about  an 
exchange  of  cost  information  among  themselves.  His 
speech  is  well  worth  reading  again  by  the  producers. 
The  soundness  of  the  friendly  after-dinner  advice  which 
he  gave  two  years  ago  is  just  as  apparent  today.  His 
theory  in  accounting  for  the  failure  of  the  zinc  business 
to  receive  a  proper  return  upon  its  invested  capital  was 
that  the  zinc  producers  were  not  close  enough  together. 
His  reference  to  cost  information  was  an  illustration  of 
that  condition. 

G.  C.  Stone,  in  a  friendly  criticism  of  Professor 
Holmann's  new  book,  "The  Metallurgy  of  Zinc  and 
Cadmium,"  remarks:  "If  in  places  it  is  not  as  full  as 
we  could  have  wished,  the  zinc  smelters  have  only  them- 
selves to  blame.  If  all  of  them  had  given  information  as 
freely  as  a  few  of  the  larger  ones  did,  Professor  Hof- 
mann  would  have  had  the  information  that  would  have 
enabled  him  to  write  an  even  better  book." 

As  soon  as  the  zinc  industry  follows  the  copper 
industry  in  learning  that  an  interchange  of  technical 
information  is  mutually  beneficial,  a  distinct  step 
forward  in  producing  cheaper  zinc  will  be  made. 

However,  the  zinc  producers  should  not  be  too  severely 
criticised.  Highly  important  changes  have  been 
wrought  in  the  industry  by  the  American  Zinc  Institute 
since  the  war,  and  it  is  too  much  to  expect  a  complete 
eradication  of  all  its  defects  in  four  years.  Improve- 
ments must  necessarily  be  slow,  and  credit  is  due  the 
miners,  smelters,  and  rollers  of  zinc  for  the  admirable 
spirit  they  have  exhibited  at  so  early  a  period  in  their 
organization.  If  its  record  in  the  past  is  any  indication 
of  what  is  ahead,  a  great  future  may  confidentlv  be  pre- 
for  the  American  Zinc  Institute. 
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Preparing"  Two  Stamp  Battery 
Foundations 

Novel  Method   Used   To  Make   Unreliable  Shale 

Formation  Safe — Molten  Sulphur  Employed 

To  Cement  Fractured  Concrete 

By  Bernard  MacDonald 

THE  article  entitled  "Applying  the  Cementation 
Process  to  a  Stamp  Battery  Foundation,"  which 
appeared  in  the  Engineering  and  Mining  Journal  of 
March  25,  interested  me.  inasmuch  as  I  had  a  somewhat 
similar  experience  in  two  instances.  Perhaps  the  tacts 
and  the  remedies  employed  may  be  found  of  interest  by 
others. 

In  1910,  I  was  engaged  by  the  Alvarado  Mining  & 
Milling  Co.,  of  Parral,  Chihuahua,  to  plan  and  supervise 
the  building  of  that  company's  sixty-stamp  cyanide  mill 
at  Parral.  The  rock  underlying  the  mill  site  was  a  thin 
blocky  shale,  the  bedding  planes  of  which  had  a  strike 
diagonal  to  the  center  line  of  the  mill,  with  a  dip  of 
30  deg.  Between  the  bedding  planes  of  the  shale  there 
were  knife-blade  seams  of  greasy  clay,  so  that  the  shale 
strata  could  be  easily  lifted  one  from  the  other  by  pick 
or  bar.  Evidently,  this  was  an  unreliable  foundation  for 
heavy  machinery,  especially  so  for  the  concrete  block 
that  was  to  carry  the  stamp  batteries. 

The  remedy  applied  was  as  follows:  On  the  bench 
graded  for  the  battery  foundation  a  trench  2  ft.  deep  by 
6  ft.  wide  by  102  ft.  long  was  excavated  in  the  shale. 
In  the  bottom  of  this  trench,  holes  3  in.  in  diameter 
spaced  3  ft.  apart  were  drilled  into  the  shale  to  the 
depth  of  5  ft.  Into  these  holes  pieces  of  old  16-lb.  rails, 
9  ft.  long,  were  dropped.  Where  these  rails  rose  above 
the  collars  of  the  drill  holes  they  were  bent  from  15  to 
30  deg.  and  leaned  irregularly  in  all  directions.  A  2  to  1 
mixture  of  sand  and  cement  was  poured  into  the  holes 
around  the  rails  and  allowed  to  set.  The  lumber  form 
for  the  concrete  block  to  carry  the  batteries  was  then 
built,  the  pipe  casings  for  the  holding-down  bolts 
were  suspended  from  the  battery  template,  and  the  con- 
crete was  poured.  The  concrete  block  measured  10  ft.  in 
height  above  the  bench  floor  (12  ft.  from  the  bottom) 
by  an  over-all  length  of  102  ft.,  with  a  cross  section 
measuring  7  ft.  at  the  bench  level  by  Si  ft.  at  the  top  or 
mortar  base. 

The  concrete  block  was  a  solid  monolith,  except  that  a 
tunnel  2\  ft.  by  21  ft.  ran  longitudinally  through  it  on 
the  bench  level  to  give  access  for  the  removal  and 
replacement  of  the  holding-down  bolts  in  case  of  break- 
age. No  movement  or  cracks  developed  in  this  founda- 
tion block. 

The  second  instance,  which  I  wish  to  cite  more 
closely,  resembled  the  one  referred  to  in  the  Journal 
of  March  25. 

In  1907,  the  Veta  Colorada  eighty-stamp  cyanide  mill, 
also  near  Parral,  was  being  constructed,  but  work  was 
suspended  on  account  of  the  panic  that  occurred  that 
year.     Four  years  later,  in  1911,  the  company  arranged 


to  complete  the  const  nut  ion,  and  1  was  engaged  to 
supervise  the  work.  I  found  then  that  the  concrete 
iation  Mocks  for  the  batteries  which  had  been 
poured  in  1907  had  developed  a  series  of  horizontal 
cracks  from  1  to  (>  in.  apart  and  extending  continuously 
around  the  blocks  to  the  depth  of  2  ft.;  thai  is,  from 
four  to  six  cracks  extended  horizontally  around  the 
foundation  block.  The  cracks  varied  from  a  sixteenth  to 
a  quarter  of  an  inch  in  wudth.  A  blow  from  a  hammer 
on  top  of  the  concrete  block  gave  out  a  cracked  sound 
and  would  perceptibly  jar  the  block  10  ft.  away.  These 
cracks,  too,  were  doubtless  due  to  "badly  prepared  and 
badly  stamped  concrete,"  and  perhaps  one  layer  of  the 
concrete  was  allowed  to  set  before  another  was  poured 
on  it.  After  some  deliberation  the  following  remedy  was 
decided  upon : 

A  series  of  1-in.  holes  spaced  2  ft.  apart  was  drilled 
vertically  from  the  top  of  the  mortar  blocks  to  a  depth 
of  30  in.,  which  carried  them  down  through  and  0  in. 
below  the  cracked  zone  into  the  solid  portion  of  the 
block.  Into  these  holes,  pieces  of  i-in.  octagon  drill  steel 
30  in.  long  were  dropped,  so  that  their  top  ends  came 
flush  with  the  top  of  the  concrete  blocks.  The  holes  were 
allowed  to  dry  out  for  a  few  days,  and  then  molten 
sulphur  was  poured  into  the  holes  around  the  pieces  of 
drill  steel.  The  molten  sulphur  flowed  into  all  the  hori- 
zontal cracks  and  perfectly  cemented  the  parted  layers  of 
concrete  together,  as  well  as  cementing  the  pieces  of  drill 
steel  to  the  sides  of  the  holes.  After  being  set  for  a 
few  days,  the  blow  of  the  hammer  on  the  blocks  brought 
out  a  solid  sound  and  caused  no  vibration  on  the  top 
layer. 

The  battery  mortars  were  mounted  on  the  blocks,  and 
during  subsequent  operations  of  the  stamp  batteries  no 
trouble  developed,  and  the  old  cracks  cemented  by  the 
sulphur  never  reopened. 


Checking  Assay  Samples  by 
Screening  Analysis 

By  A.  W.  Allen 

In  the  wet-chemical,  bulk  treatment  of  ores,  the 
extraction  is  based  usually  on  the  difference  between  the 
amount  of  metal  in  the  charge  and  in  the  residue 
samples.  The  theoretical  estimate  often  tallies  closely 
with  actual  recovery,  depending  largely  on  the  avoidance 
of  mechanical  losses  and  on  the  accuracy  of  sampling 
and  assaying.  A  discrepancy  or  an  excess  in  yield  may 
be  due  to  a  number  of  circumstances.  In  some  instances 
a  loss  may  be  apparent  rather  than  real,  arising  not 
from  the  disappearance  of  metal  but  because  the 
estimate  of  the  amount  in  head  sample  or  in  residue  is 
in  error.  A  simple  method  of  checking  the  i-esult.  to 
encourage  accuracy  in  one  particular  at  least — in  the 
sampling — is  to  see  that  the  screening  analyses  of  both 
are  in  close  agreement,  for  the  metal  is  seldom  dis- 
tributed evenly  among  the  various  sizings. 

It  sometimes  happens,  on  drying  a  residue  sample  of 
crushed  ore  after  wet-metallurgical   treatment,   that  a 
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:'  the  finer  particles  occurs;  this  affects  the 
ing  analysis,  particularly  when  mechanical  sizing 
impke   is  being  practiced   in   the  laboratory;    For 
under  normal  circumstances  it  is  difficult  to  insure  the 
-  ug   up  of  small  agglomerations  of  fine  material 
are  mechanically  associated  with  particles  of  rock 
dmately  the  same  diameter.     In  such  cases  it  is 
round    desirable    to    wet    the    head    sample 
r  screen  analysis,  afterward  subjecting  it  to 
a  drying  and  screening  treatment  identical  to  that  given 
to  the  residue  sample.     It  is  possible,  if  this  precaution 
iken,  to  compare  closely  the  screening  analyses  of 
heading  and  residue,  and  without  the  need  for  an  allow- 
ance in  consequence  of  the  cementing  of  the  finer  par- 
ticles in  the  residue. 

It  is  seldom  practicable,  in  routine  work,  to  make 
:ng  analyses  bj  a  method  or  combination  of 
methods  that  insures  absolute  accuracy.  Dry  screening, 
by  means  of  a  mechanical  separator,  is  customary;  but 
it  is  recognized  that  the  coarser  particles  in  the 
separated  sizing.*  may  be  coated  with  a  minute  propor- 
tion of  fine  dust,  and  that  small  agglomerations  of  slime 
cannot  always  be  broken  up  completely  by  customary 
methods.  Routine  screen  analysis  is  essentially  for  com- 
parative purposes — to  demonstrate  that,  as  determined 
by  empirical  results,  desirable  conditions  are  being 
maintained.  The  essential  precaution  under  such  cir- 
cumstances is  to  see  that  the  physical  characteristics  of 
the  material  and  the  conditions  of  the  test  are  main- 
tained constant  in  every  respect. 


Surface  Arrangements  for  Hoisting 

For  cage  hoisting,  the  landing  deck  arrangements  are 
comparatively  simple.  The  landing  deck  in  almost  all 
cases  is  placed  on  one  side  only  and  may  be  covered  with 
steel  plate  or  served  by  tracks  leading  to  the  collar.  In 
the  latter  case,  cross-overs  are  necessary.  The  tracks 
which  connect  with  the  plate  floor  or  collar  are  extended 
to  the  ore  bins  and  waste  pile.  Ore  bins,  stockpiles,  and 
waste  dump  are  placed  as  close  to  the  shaft  as  can  con- 
veniently be  done. 

In  skip  hoisting,  two  landing  levels  are  required,  one 
for  the  skip  and  one  for  men  and  supplies  and  for 
changing  skips  and  cages.  The  skip  landing  point  is  of 
necessity  placed  above  the  other  landing,  to  give  suffi- 
cient height  for  the  bin  and  chutes.  By  the  use  of 
deflecting  aprons,  ore  and  waste  can  be  sent  in  separate 
directions. 

Twi  methods  for  skip  and  cage  changing  are  in  use. 
In  the  first  the  guides  are  hinged  above  the  collar  for  a 
length  equal  to  the  maximum  length  of  the  cage  or 
skip.  The  hinged  portion  is  free  from  the  upper  and 
lower  sections  of  the  guides.  In  removing  a  cage,  the 
hinged  portion  of  both  guides  in  the  compartment  is 
turned  to  one  side,  the  cage  hoisted  opposite  the  break 
and  a  block  and  tackle  attached  to  the  lower  edge  of  the 
cage,  the  upper  end  of  the  block  being  attached  to  a 
point  above  and  a  moderate  distance  in  front  of  the 
shaft  collar.  The  cage  is  then  swung  out  from  the 
shaft,  and,  by  lowering  on  the  hoisting  rope  and  tackle, 
it  is  lowered  upon  a  small  flat  car.  The  method  requires 
several  men.  In  the  second  method,  the  section  of 
guide  timber  is  pivoted  on  one  end  and  the  lower  end 
swings  on  an  arc.  The  cage  or  skip  is  lowered  into  a 
pocket  on  one  side  of  the  shaft  collar  and  below  the 
landing  platform.  By  this  method  one  man  can  change 
from  skip  to  cage  in  about  two  minutes. 


For  vertical  shafts,  bucket  dumping  arrangements  of 
many  different  types  are  in  use.  Probably  the  simplest 
device  is  a  heavy  door  on  which  is  a  short  length  of 
track.  The  door  is  counterweighted  and  in  position 
covers  the  shaft  compartment.  The  bucket  is  hoisted, 
the  door  lowered,  and  a  mine  car  run  over  the  compart- 
ment. 

The  relative  positions  of  the  headframe  and  hoist 
depend  upon  the  type  of  hoist  used  and  indirectly  upon 
the  dimensions  of  the  drum.  The  angle  which  the  hoist- 
ing rope  makes  with  the  head-sheave  plane  is  called  the 
fleet  angle,  and  is  limited  to  a  maximum  of  2  deg.  The 
hoist  must  therefore  be  placed  far  enough  away  from 
the  shaft  collar  to  avoid  a  larger  angle. 


Device  for  Oiling  Hoisting  Rope 

By  Hakold  A.  Linke 

A  useful  device  for  oiling  a  hoisting  rope  may  be 
made  as  follows:  Two  pieces  of  8  x  8-in.  timber  2  ft. 
8  in.  long  are  laid  side  by  side,  hinged  together  at  one  end 
and  hooked  at  the  other  end,  as  shown  in  the  sketch. 
The  timbers  are  surfaced  where  they  join,  so  as  to 
make  a  tight,  neat  joint.  Strap  hinges  made  of  A  x 
U-in.  iron  are  attached  at  one  end  with  I  x  4-in.  lag 
screws.  The  hook  angles  shown  are  made  of  A  x 
li-in.  iron,  fastened  with  1  x  4-in.  lag  screws.  Hooks 
are  made  of  i-in.  round  mild  steel. 

Where  a  lathe  is  available,  a  funnel-shaped  depres- 
sion is  cut  in  the  timbers  as  shown,  ending  in  a  cylin- 
drical hole  2  to  3  in.  long  at  the  bottom.  This  hole  is 
bored  to  the  same  diameter  as  the  rope  which  is  to  be 
oiled. 

To  use  this  oiling  device,  two  timbers  are  laid 
parallel  across  the  shaft  collar  and  about  10  in.  apart, 
one  on  either  side  of  the  rope.     The  oiling  device  is 
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then  swung  open  on  its  hinges,  placed  crosswise  on  the 
two  timbers  so  that  the  rope  passes  through  the  funnel- 
shaped  hole.  The  timbers  are  then  fastened  together 
with  the  two  hooks. 

As  the  cage  or  bucket  is  lowered,  oil  is  poured  into 
the  funnel  in  such  quantity  as  may  be  required.  If  the 
rope  is  to  be  lubricated  with  grease,  the  grease  must 
first  be  warmed. 

Credit  for  this  device  is  due  John  Hosking,  assistant 
superintendent  of  the  Arevalo  mine  of  the  Cia.  de  Real 
del  Monte  y  Pachuca. 
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Oil  in  the  Quadrant  Formation  in  Montana 


By  O.  W.  Freeman 


OIL  was  first  discovered  in  Montana  in  the  Quad- 
rant formation,  of  the  Devil's  Basin  about 
fifteen  miles  north  of  Roundup,  in  November, 
1919.  A  few  months  later  the  important  Cat  Creek 
field,  sixty  miles  east  of  Lewistown,  was  discovered,  and 
in  March,  1920,  oil  was  struck  forty  miles  south  of 
Hardin,  in  the  Soap  Creek  field.  The  oil  of  Cat  Creek 
comes  from  the  Kootenai,  and  though  the  production  is 
chiefly  from  the  top  sand  of  this  formation,  some  has 
come  from  another  sand  about  200  ft.  below  the  first. 
This  lower  sand  has  been  called  the  Lupton  sand.  The 
oil  of  Soap  Creek  comes  from  near  the  base  of  the 
Quadrant  and  from  what  probably  corresponds  to  the 
Tensleep  formation  of  Wyoming.  At  present  there  are 
over  seventy  producing  wells  at  Cat  Creek,  five  at 
Soap  Creek,  and  two  in  the  Devil's  Basin.  Only  Cat 
Creek,  however,  is  served  writh  a  pipe  line.  No  oil  has 
been  marketed  from  the  Devil's  Basin  and  Soap  Creek 
except  for  drilling  purposes. 

Cat  Creek  Oil  Unusual 

The  oil  of  both  Soap  Creek  and  the  Devil's  Basin  is 
a  heavy  black  oil.  It  is  low  in  gasoline  but  high  in 
lubricating  oil.  The  oil  of  Cat  Creek  analyses  over  half 
gasoline  and  is  not  a  normal  oil,  as  it  has  neither  a 
paraffin  nor  asphaltic  base  and  contains  almost  no  lubri- 
cating oil.  It  appears  to  have  been  fractioned  and 
filtered  before  collecting  in  the  Kootenai  sands,  probably 
by  passing  through  other  sedimentary'  rocks  after 
migrating  from  its  source,  which  is  believed  to  be  a 
considerable  distance  stratigraphically  below  the  Koo- 
tenai. 

In  addition  to  these  fields,  oil  has  been  found  in  the 
Quadrant  near  the  eastern  end  of  the  Little  Belt  Moun- 
tains, and  oil  and  gas  from  the  top  of  the  Ellis  beds  near 
Kevin,  Mont.  These  cannot  be  classed  as  proved  fields, 
however.  The  oil  is  a  normal,  paraffin-base  product, 
dark  brown  in  color,  of  about  30.1  Be.  gravity.  It  con- 
tains some  sulphur  and  resembles  Ohio  crude  in  some 
respects.    The  gasoline  content  is  average. 

There  is  a  nearly  complete  Paleozoic  series  of  rocks 
in  Montana.  The  Cambrian  is  about  1,000  ft.  thick, 
and  next  above  are  found  beds  of  black  shale  and  bitu- 
minous limestone  usually  referred  to  the  Devonian.  The 
Devonian  is  a  source  of  oil  in  northern  Canada,  but 
in  Montana  it  is  an  improbable  source  of  oil,  as  the 
limestones  are  exceedingly  dense  and  sand  appears  to 
be  lacking.  Overlying  the  Devonian  is  about  1,000  ft. 
of  blue-gray  limestone,  called  the  Madison,  that  is  of 
Mississippian  or  Lower  Carboniferous  age.  Next  above 
comes  the  Quadrant,  followed  by  the  Ellis  and  Morrison 
beds,  of  Jurassic  age,  and  then  the  Kootenai,  of  Lower 
Cretaceous  age.     The  Colorado  shale  overlies  the  Koo- 


tenai, and  Reeves,  of  the  U.  S.  Geological  Survey,  be- 
lieves it  to  be  the  source  of  the  oil  in  the  Cat  Creek 
field.  He  classifies  the  chief  producing  sand  of  Cat 
Creek,  which  occurs  just  below  the  shales  of  the 
Colorado,  as  being  part  of  the  Colorado  itself. 

Evidence  Tends  to  Disprove  Old  Theories 

I  cannot  agree  with  this  interpretation.  If  the  oil 
came  from  the  Colorado  shale  or  from  the  Kootenai 
itself,  other  suitable  closed  structures  should  also  be 
found  to  contain  oil  in  the  Kootenai.  In  the  last  two 
years  more  than  a  score  of  such  structures  in  Montana 
have  been  tested  to  the  base  of  the  -Kootenai  without 
finding  oil,  so  that  it  seems  improbable  that  the  source 
of  the  oil  was  from  the  Cretaceous  strata.  The  Koo- 
tenai formation  itself  contains  beds  of  coal  and  shaly 
matter  derived  from  plants,  but  as  the  formation  is 
terrestrial  in  origin  it  contains  no  animal  fossils.  Few 
geologists  believe  that  petroleum  is  formed  chiefly  from 
plant  matter,  and  it  is  improbable  that  the  oil  originated 
within  the  Kootenai  itself.  Regarding  the  age  of  the 
top  sand  at  Cat  Creek,  which  Reeves  called  Colorado  and 
others  have  called  Dakota,  on  insufficient  grounds:  I 
consider  it  to  be  Kootenai,  as  the  Colorado  is  a  marine 
and  the  Kootenai  is  a  terrestrial  formation.  About 
twelve '  miles  west  of  Cat  Creek  this  sand  outcrops 
at  the  surface,  where  it  is  cross-bedded  and  conglom- 
erate in  character,  thereby  indicating  an  origin  either 
from  streams  or  as  the  last  shore  deposit  made  before 
the  advance  of  the  sea  in  which  the  Colorado  shales  were 
laid  down. 

In  northern  Montana  there  are  sandstone  beds  within 
the  Colorado ;  in  favorable  structures  it  seems  probable 
that  oil  could  accumulate  whose  source  was  the  shale 
of  the  Colorado,  but  at  Cat  Creek  it  is  most  likely  that 
the  petroleum  came  from  sources  below  the  Kootenai. 
The  Ellis  formation,  of  Jurassic  age,  contains  thick 
beds  of  black  shale  that  might  have  furnished  some  oil, 
but  the  most  probable  source  is  the  Quadrant  forma- 
tion, which  is  still  deeper. 

Cat  Creek  Field  in  a  Region  of  Faulting 

Many  structurally  perfect  areas  in  Montana  have 
been  tested  by  the  drill  through  the  Kootenai  in  the 
last  three  years,  and  if  only  one  field  has  produced  oil. 
one  naturally  wonders  what  features  are  lacking  in  the 
others.  Most  of  the  structures  tested  have  an  adequate 
drainage  area  and  are  perfectly  closed.  The  chief  dif- 
ference is  that  Cat  Creek  has  been  tremendously  faulted. 
There  are  not  any  faults  of  great  displacement  in  the 
field,  but  there  are  scores  of  faults  of  from  20-  to  100-ft. 
throw.  These  faults  have  an  effect  upon  the  location 
of  producing  wells,  and  therefore  do  not  appear  to  dis- 
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-hallow  depth.     It  appears  highly  probable 

the  oil  from  the  Quadrant  and  possibly  from  other 
-  migrated  upward  through  these  faults  until 
„  hod.      Further 
would  then  be  prevented  by  the  impervious 
i    that   overlies  the  top  sand  of  the   Koo- 
During  the  migration  the  petroleum  would  be 
I   fractioned  by  filtering   through  strata  of 
different  character.    Oil  has  therefore  not  accumulated 
in  the  other  structures   that    have   been   drilled   to   the 
■ai.  because  there  were  either  no  faults  to  permit 
the  migration  of  the  oil  upward  from  deeper  formations, 
or  in   some   instances   the  deeper  formations   may   not 
:    troliferous  in  that  locality. 
If  we  assume  that   the  Cat   Creek  oil  has  migrated 
from   the  Quadrant,   as    seems   probable   from    the  evi- 
dence available,  then  the  location  and  character  of  the 
Quadrant   is  of  paramount  importance  to  the  prospec- 
oil  in  Montana. 
Pal<  3ts  who  have  studied  collections  of  fossils 

from  the  Quadrant  in  Montana  are  not  agreed  as  to  its 
It  is  usually  classified  as  Pennsylvanian  or 
Upper  Carboniferous.  But  fossils  from  the  lower  part 
of  the  formation  closely  resemble  some  of  the  Mississip- 
pian  fossils,  and  those  from  the  upper  part  are  similar 
to  fossils  that  occur  in  the  Red  Beds  of  Texas  and  Okla- 
homa. Accordingly,  it  is  possible  that  part  of  the  * 
formation  may  be  considered  of  Permo-Carboniferous 
age. 

Wide  Variation  in  the  Character  of  Formation 

The  Quadrant  formation  is  extremely  variable,  both 
in  thickness  and  in  the  character  of  the  rocks  compos- 
ing it.  It  may  vary  hundreds  of  feet  in  thickness  within 
a  few  miles,  and  stratigraphic  section  may  vary  in  short 
distances.  Since  drilling  for  oil  has  extended  down  into 
*he  Quadrant  many  operators  claim  that  the  logs  of 
their  wills  are  identical  with  Soap  Creek  or  the  Devil's 
Basin  wells,  which  is  taken  as  a  sure  sign  they  will  find 
oil.  The  facts  are  that  the  Quadrant  is  so  variable  that 
probably  no  two  wells  drilled  through  it  will  have  the 
same  log.  For  example,  the  logs  of  two  wells  near 
Judith  Gap,  drilled  within  a  few  hundred  feet  of  each 
other,  were  entirly  different.  Again,  the  discovery 
well  in  the  Devil's  Basin  found  oil  in  a  conglomerate, 
called  the  Van  Dusen  sand,  a  few  feet  thick,  but  in  an 
offset  well  a  short  distance  away  this  oil  sand  did  not 
exist,  and  the  test  resulted  in  a  dry  hole.  Thick  beds 
of  oil  shale  outcrop  in  the  Quadrant  around  the  Big 
Snowy  Mountains  in  central  Montana,  but  twenty  miles 
south  in  the  Shawmut  dome — a  favorable  structure 
superficially — no  black  shale  was  found  in  a  hole  drilled 
through  the  Quadrant  and  well  into  the  Madison  lime- 
stone. The  Quadrant  was  much  thinner  at  Shawmut 
than  it  was  a  few  miles  north,  and  petroliferous  mate- 
rial appeared  to  be  entirely  lacking,  so  a  splendid  struc- 
ture was  non-producing  because  of  the  lack  of  a  source 
of  oil. 

The  Front  Range  of  the  Rockies  in  Montana  runs  from 
the  northwest  to  the  southeast,  and,  in  the  center  of 
the  state,  anticlinal  mountains  extend  for  many  miles 
almost  due  east  from  the  Front  Range.  These  are  the 
Little  Belt  and  Big  Snowy  Mountains,  which  are  separ- 
-vncline  a  few  miles  wide  called  Judith  Gap. 

In  an  investigation  of  oil-shale  deposits  carried  on  by 
the  U.  S.  Geological  Survey  the  richest  shale  from 
Montana  was  secured  from  the  Quadrant  near  the  Little 


Belt  Mountains.  The  formation  is  also  exceedingly 
thick  here,  aggregating  1,400  ft.  near  Utica  and  Tyler 
and  averaging  at  least  1,000  ft.,  although  south  of  the 
Belts  in  the  Castle  Mountains  the  Quadrant  is  only 
100  ft.  thick  and  consists  of  shallow  water  deposits, 
with  little  black  marine  shale.  As  one  goes  west  it  is 
found  that  the  Quadrant  thins  out  and  finally  dis- 
appears. Near  Stockett  and  Sand  Coulee  the  Jurassic 
rests  directly  upon  the  Madison  limestone  and  the 
Quadrant  is  also  absent  in  the  north  half  of  the  Front 
Range  of  the  Rockies  in  Montana. 

Theory  of  Occurrence 

It  is  therefore  believed  that  there  was  an  extensive 
land  mass  extending  through  Montana  during  Quadrant 
time  in  the  approximate  locality  of  the  Rocky  Moun- 
tains, and  that  this  land  probably  extended  east  as  far 
as  the  Missouri  River  in  the  latitude  of  Great  Falls. 
As  the  Quadrant  is  thickest  eastward  along  the  Little 
Belt  and  Big  Snowy  Mountains,  and  contains  much 
coarse  material  there,  it  seems  probable  that  a  great 
river  or  ocean  current  was  the  cause  of  the  greater 
amount  of  sedimentation  there. 

The  Quadrant  again  outcrops  around  the  Judith  and 
Moccasin  Mountains  about  twenty  miles  north  of  the 
Big  Snowies.  On  the  south  side  of  the  Moccasins  there 
is  an  abundance  of  coarse  sediments  in  the  Quadrant, 
but  on  the  north  side  the  beds  are  mostly  shale.  Going 
north,  no  further  exposures  of  Paleozoic  rocks  are 
found  until  the  Little  Rocky  Mountains  north  of  the 
Missouri  River  are  reached.  Here  the  Quadrant  has 
been  reported  to  be  entirely  absent  by  the  Geological 
Survey,  but  it  may  possibly  be  represented  by  a  few  feet 
of  shale.  At  any  rate,  the  Quadrant  as  a  mapable 
formation  disappears  at  about  the  latitude  of  the  Mis- 
souri River. 

It  is  also  probable  that  the  Quadrant  thins  out  in  eastern 
Montana.  In  no  place  have  I  noticed  any  angular  un- 
conformity between  the  Madison  and  Quadrant.  Sedi- 
mentation seems  to  have  been  continuous,  although  the 
deposits  were  made  in  shallow  water  in  the  Quadrant. 
It  is  not  known  if  there  was  land  in  Quadrant  time 
in  northern  Montana,  but,  if  so,  its  elevation  must  have 
been  slight,  as  the  sediments  seem  to  have  come  entirely 
from  the  west  and  not  from  the  north. 

A  mistake  has  been  made  by  oil  drillers  in  central 
Montana  in  trying  to  apply  the  names  of  the  sub- 
divisions of  the  Upper  Carboniferous  of  the  Big  Horn 
Mountains  in  Wyoming  to  the  Quadrant  beds  of  mid- 
Montana,  when,  as  a  matter  of  fact,  there  is  present 
no  exact  counterpart  of  the  Tensleep,  Embar,  and  Chug- 
water.  The  Soap  Creek  field  is  comparable,  but  it  would 
be  much  better  to  use  local  names  for  the  subdivision 
of  the  Quadrant  further  north. 

Names  Suggested  for  Newly  Identified  Series 

Around  the  Little  Belt  Mountains,  W.  H.  Weed,  in 
U.  S.  Geological  Survey  Folios  55  and  56,  divides  the 
Quadrant  into  the  Kibbey  sandstones  and  Otter  shales. 
The  Kibbey  was  intended  to  include  the  lowest  beds  of 
reddish  and  yellow  clayey  sandstones  and  included  some 
reddish  shale  and  gypsum  beds.  These  were  overlain  by 
the  Otter  shales,  which  vary  from  black  and  purple  to 
a  vivid  coppery  green  and  contain  interbedded  layers 
of  limestone.  To  these  names  I  would  add  two  more. 
Around  the  Big  Snowy  Mountains  are  a  series  of  hog- 
backs  and   sloping   benches   formed  by   an   excessively 
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hard  jrray  fossiliferoua  limestone  thai  weathers  red, 
This  is  well  exposed  on  top  of  Alaska  Bench  easl  of  the 
Snowies.     A  broad  valley  has  been  c;  in  the  sofl 

shales  and  sands  that  occur  below  thi  hard  lime.  The 
name  of  Alaska  Bench  limestone  mighl  well  be  applied 
to  this  bed,  which,  on  Alaska  Bench,  is  100-150  ft. 
thick,  .lust  below  it  arc  white  to  red  and  tone  300  ft. 
thick  interbedded  with  varicolored  shale.  This  is  beau- 
tifully  exposed  at  the  east  end  of  Middle  Bench  a  mile 
west  of  the  post  office  of  Tyler,  and  might  well  be 
called  the  Tyler  sand.  Next  below  are  the  green  shales 
and  limestone  of  the  Otter;  at  the  base  are  the  Kibbey 
beds. 

Above  the  Alaska  Bench  cap  rock  of  limestone  are 
beds  of  black  shale  usually  classified  with  the  Quadrant, 
but  these  beds  are  non-fossiliferous  and  in  part  may 
belong  to  the  Ellis.  They  are  overlain  by  sandstones 
and  limestones  containing  Jurassic  fossils. 

A  generalized  section  of  the  Quadrant  in  central 
Montana  would  be  as  follows : 

Tin. I  ■ 

!>.  script  I'1  et  nation 

I.  100 

Limestone  50-150  Alaska  Bench  limestone 
Graj  shale  100 

H.-.1 and  uhiifsamlstmi.'andsandyshale  30(1       Tyler  sand 

shale  and  bituminous  limestone..       400    '  ottershales 
I  ireen  and  eray  shales  200 

Brown,  red  ami  yellow  sandstone   with  shale 
and  gypsum  beds  200       Kibbi 

In  any  specific  locality  the  beds  would  not  coincide 
exactly  with  this  section,  as  the  formation  is  variable, 
but  the  general  sequence  will  be  found  to  be  approxi- 
mately correct. 

If  my  contention  is  correct,  and  the  Cat  Creek  oil  in 
the  Kootenai  sandstone  has  been  derived  from  the 
underlying  Quadrant  formation  by  migration  through 
faults,  then,  so  far,  all  the  commercial  oil  production  in 
Montana  has  come  from  rocks  of  Carboniferous  age. 
In  prospecting  in  new  fields  it  would  be  wise  to  select 
areas  known  to  contain  the  Quadrant  and  not  to  stop 
drilling  until  the  Madison  limestone  had  been  reached. 

Quadrant  in  Cat  Creek  Field  Should  Be  Tested 

It  is  highly  desirable  that  the  Quadrant  in  Cat  Creek 
be  thoroughly  tested,  which  could  be  done  with  a  well 
about  3,000  ft.  deep,  and  it  is  probable  that  the  discovery 
of  a  large  deposit  of  black  low-grade  oil  would  result. 
Unless  wells  in  northern  Montana,  and  for  fifty  miles 
east  of  the  Front  Range  of  the  Rockies,  find  oil  in  the 
Blackleaf  sands  which  make  up  the  lower  part  of  the 
Colorado  formation  in  that  region,  or  in  the  Kootenai 
and  Jurassic,  deeper  drilling  probably  would  be  useless, 
as  the  Quadrant  does  not  exist  there.  However,  if  the 
new  well  at  Kelvin,  which  is  believed  to  have  entered  oil 
in  the  top  of  the  Ellis,  with  an  estimated  production  of 
ten  to  fifty  barrels  per  day,  proves  to  be  a  success,  it 
will  pay  to  test  the  Jurassic  in  all  the  structures  of 
northern  and  central  Montana  where  it  can  be  reached 
at  reasonable  depth.  Because  the  best  oil  shales  have 
been  found  in  the  Quadrant  of  central  Montana,  and 
since  good  reservoir  rocks  are  closely  associated  with 
them,  it  would  seem  wise  thoroughly  to  prospect  all 
favorable  structures  in  this  vicinity  down  to  the  Madi- 
son limestone;  and  it  is  probable  that  good  discoveries 
of  heavy  black  oil  would  be  made  in  the  Quadrant. 

The  Tyler  sand,  Kibbey  sand,  and  sandy  and  limy 
zones  in  the  Otter  shale  would  apparently  be  satisfactory 
reservoir  rocks.  But  it  must  be  remembered  that  any 
particular   bed   may  become   thin   or  change   its   Char- 


on ter  Laterally ,  so  that  the  uncertain!  \  oJ  di  illing  even 

in  a  proved  field  may  be  somewhat    in,  n: 

In  the  eastern  third  of  Montana  are    everal 
excellent  structures  in  which  the  Kootenai  li< 

3,500  ft.  belOW   the  surface.     To  te  '-'Hi  would 

therefore    require   a   well   about    5,000    ft.    deep,    which 
would   not   be  practicable  at    present  ;  and. 
Montana,  if  oil  is  not  found  in  the  Colorado  or  Kootenai, 
drilling  should  cease. 

Oil-bearing  marine  shales  have  been  found  in  the 
Soap  Creek  field  north  of  the  Big  Horn  Mountains  and 
in  the  Devil's  Basin  southeast  of  the  Big  Snowy  Moun- 
tains. What  the  character  of  the  Quadrant  is  between 
these  two  localities  is  not  definitely  known.  If  the  ab- 
sence of  black  shale  and  bituminous  limestone  at  Shaw- 
mut  is  a  criterion,  however,  it  is  possible  that  the 
Quadrant  is  only  a  few  hundred  feet  thick  and  probably 
contains  fewer  marine  deposits  in  the  Musselshell  and 
Yellowstone  valleys  than  south  and  north  of  there; 
accordingly,  it  would  not  be  as  likely  a  source  of  nil. 

The  most  favorable  sites  to  test  the  Quadrant  should 
be  between  the  Yellowstone  River  and  the  Big  Horn 
Mountains,  and  around  the  mountain  uplifts  in  central 
Montana.  If  one  were  prospecting  for  oil  in  the  Colo- 
rado formation,  the  most  favorable  localities  to  test 
would  be  east  of  the  Rockies  from  fifty  to  seventy-five 
miles,  and  north  of  the  Missouri  River,  where  better 
sands  in  the  shale  beds  exist.  If  a  test  is  desired  of  the 
Cretaceous  formations  above  the  Colorado — called  the 
Montana  group — the  best  localities  would  be  in  east- 
central  and  northern  Montana.  But  I  believe  that  the 
Quadrant  affords  a  better  probability  for  finding  oil  in 
Montana  than  either  the  Kootenai  or  the  Montana 
formation. 


American  Oil  Magnates  in  Mexico  Conclude 
Agreement  with  De  la  Huerta 

"The  Mexican  government  has  shown  us  every  cour- 
tesy, and  Minister  De  la  Huerta  has  been  most  generous 
in  giving  us  fully  of  his  time  in  order  to  cover  the  vari- 
ous matters  under  discussion.  Much  consideration  has 
been  devoted  to  tax  problems,  and  results  satisfactory  to 
both  parties  have  been  reached. 

"As  to  production  taxes,  a  basis  of  valuation  of 
petroleum  products  has  been  agreed  upon,  using  actual 
selling  prices  as  a  criterion,  and  providing,  moreover, 
for  an  increase  in  the  rate  of  taxation  as  selling  prices 
advance. 

"As  to  export  taxes,  the  arrangement  made  by  the 
Mexican  government  with  the  committee  on  Sept.  3  last 
remains  effective,  and  it  is  expected  that  during  a  con- 
ference which  the  secretary  i  De  la  Huerta  >  will  have 
in  New  York  with  bankers,  a  final  disposition  of  this 
matter  will  be  reached. 

"Views  on  the  future  development  of  the  petroleum 
resources  of  the  republic  have  been  exchanged,  and  at  a 
later  conference  it  is  hoped  that  a  satisfactory  under- 
standing may  be  reached." 

The  above  statement  was  made  at  the  conclusion  of  a 
conference  in  Mexico  City  by  Walter  C.  Teagle,  speak- 
ing for  the  other  members  of  a  committee  made  up  of 
J.  W.  Van  Dyke,  president  of  the  Atlantic  Refining 
Co.;  E.  L.  Doheny,  president  of  the  Mexican  Petroleum 
Co.;  E.  C.  Lufkin,  president  of  the  Texas  Co.,  and 
Harry  F.  Sinclair,  chairman  of  the  Sinclair  Consolidated 
Oil  Corporation. 
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Mining  Engineers  of  Note 

B.  BRITTON  GOTTSBERGER 


IN  OUR  undergraduate  days  we  were  wont  to  look 
e  at  professors,  believing  them  to  be  more  or 
less   unapproachable   beings.     Since   then   we  have 
discovered  that  ;  ire  human,  very  human,  and 

that  the  aloofness  with  which  we  credited  them  was 
merely  ;t  fabrication  of 
our  own  weaving.  This 
characteristic  perhaps  is 
more  desirable  in  those 
having  to  do  with  the 
education  of  mining 
engineers  than  with 
many  of  the  other  pro- 
fessions, for  certainly 
the  mining  engineer  re- 
quires an  understand- 
ing of  human  relations 
if  he  is  to  be  a  success 
as  an  executive.  We 
have  heard  and  read 
many  arguments  con- 
cerning the  ratio  of  the 
theoretical  and  the 
practical  in  their  rela- 
tion to  the  mining 
engineer's  curriculum, 
but  not  infrequently 
that  important  consid- 
eration, the  choice  of  a 
guiding  personnel,  i  s 
overlooked.  In  an  edi- 
torial in  this  issue  we 
have  already  pointed 
out  the  fact  that  Yale 
University  is  to  be  con- 
gratulated on  its  selec- 
tion of  B.  B  r  i  t  t  (i  n 
Gottsberger  as  pro- 
of mining,  and 
we  also  feel  that  Mr. 
Gottsberger  should  be 
felicitated  on  his  choice. 

His  career  has  been  marked  by  continuous  achieve- 
ment, and  that  he  will  make  a  similar  success  of  his 
new  calling  there  is  no  doubt.  Mr.  Gottsberger  was 
born  in  Brooklyn.  N.  Y..  in  1874,  the  son  of  Francis 
Gottsberger,  who  was  a  native  of  New  York.  His 
mother  was  Eliza  Peck,  of  Colonial  ancestry  with  New 
Haven  connections.  Young  Gottsberger  attended  the 
Brooklyn  Polytechnic  Institute,  and  upon  completion 
of  his  studies  there  entered  the  Columbia  School  of 
Mines,  where  he  received  the  degree  of  Engineer  of 
Mines  in  1895.  His  early  experiences  carried  him  far 
afield,  his  first  job  being  that  of  assayer  for  the 
Montserrat  Consolidated  Mining  Co.  at  Yuscaran, 
Honduras.  In  1897  he  was  appointed  engineer  for 
the  El  Oro  Mining  &  Railway  Co.  at  El  Oro,  Mexico. 
In  1900  he  returned  to  the  States  and  became  mining 
engineer  for  the  Tennessee  Copper  Co.  at  Copper  Hill, 
Tenn..  ultimately  rising  to  the  position  of  general  man- 
ager for  that  company.  His  excellent  work  at  Copper 
Hill  led  to  the  selection  of  Mr.  Gottsberger  as  general 


manager  for  the  Miami  Copper  Co.  at  Miami,  Ariz.,  in 
1909.  This  company  was  just  beginning  operations 
at  that  time,  and  it  was  due  to  his  efficient  manage- 
ment that  the  properties  have  become  among  the 
great  copper  producers  of  the  Southwest.  In  1920  he 
resigned  active  man- 
agement of  the  Miami 
and  moved  to  New  York 
City,  where  he  has 
since  engaged  in  con- 
sulting practice.  Upon 
the  resignation  of  F.  F. 
Sharpless  as  secretary 
of  the  Mining  and 
Metallurgical  Society  of 
America,  Mr.  Gotts- 
berger was  selected  for 
that  position,  which  he 
has  filled  admirably. 
His  participation  in  the 
various  activities  of  the 
society,  as  well  as  in 
the  American  Institute 
of  Mining  and  Metal- 
lurgical Engineers,  has 
evoked  most  favorable 
comment,  and  his  ex- 
ample is  one  which  can 
well  be  followed  by 
other  mining  engineers 
who  have  the  welfare  of 
their  profession  at 
heart.  Particularly  no- 
table has  been  his 
work  in  connection  with 
the  recent  investiga- 
tions of  mining  engi- 
neering education  which 
has  been  carried  on  by 
the  Mining  and  Metal- 
lurgical Society  and  the 
activities  of  the  Mining 
Methods  Committee  of  the  Institute.  Essentially  an 
outdoor  man,  Mr.  Gottsberger  has  always  interspersed 
his  professional  activities  with  plenty  of  exercise, 
which  is  one  of  the  rules  of  successful  management. 
He  has  been  keenly  alive  to  the  necessity  for  recrea- 
tional enjoyment  among  the  men  with  whom  he  has 
been  associated,  and  his  record  shows  that  his  success 
has  not  been  attained  merely  by  technical  ability. 
Few  men  have  to  their  credit  as  brilliant  a  record 
of  management  as  the  new  Yale  appointee  has  estab- 
lished during  his  twenty  years  of  experience.  He  is 
considered  by  those  who  have  been  intimately  asso- 
ciated with  him  as  one  of  the  best  qualified  American 
mining  engineers  who  could  be  chosen  for  the  task 
of  developing  a  department  in  Yale  University  which 
is  of  large  importance  to  the  expansion  of  engineering 
instruction.  Beyond  question,  Mr.  Gottsberger — or 
Professor  Gottsberger,  as  we  will  now  call  him — will 
meet  with  the  same  degree  of  success  in  his  new  field 
'•hat  he  attained  while  major  donw  in  the  Southwest. 
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American  Zinc  Institute  Meets  at  St.  Louis 

E.  H.  Wolff  Re-elected  President — Need  of  Fund  for  Advertising  Zinc- 
Emphasized — Thacher  Asks  More  Accuracy  in  Reports  of 
Output  and  Stocks — Philip  N.  Moore  Optimistic 
By  P.  R.  Coldren 
/.'</  t'ltjravli  to  t/u    "Jowme 


EH.  WOLFF,  vice-president  and 
•  general  manager  of  the  Illinois 
Zinc  Co.,  was  unanimously  re-elected 
president  of  the  American  Zinc  Insti- 
tute at  the  close  of  the  annual  conven- 
tion at  the  Statler  Hotel  at  St.  Louis  on 
May  9.  He  has  previously  served  two 
terms  in  the  office. 

The  vice-presidents  chosen  were:  A.  P. 
Cobb,  of  New  York,  vice-president  of  the 
New  Jersey  Zinc  Co.;  Cornelius  F.  Kelly, 
of  New  York,  of  the  Anaconda  Copper 
Mining  Co.;  and  F.  C.  Wallower,  of  Jop- 
lin,  vice-president  and  general  manager 
of  the  Goldenrod  Mining  &  Smelting 
Co. 

More  than  100  men  engaged  directly 
or  indirectly  in  the  zinc  industry  were 
present  at  the  convention.  A  report 
from  the  board  of  directors  showed 
that  the  institute  has  weathered  the 
period  of  depression  well,  and  a  spirit 
of  optimism,  due  to  the  improvement  in 
conditions    in    recent    weeks,    prevailed. 

The  convention  was  opened  at  noon 
May  8,  when  there  was  a  short  talk  by 
the  president,  E.  H.  Wolff,  followed  by 
an  address  of  welcome  by  Edwin  R. 
Kinzy,  of  St.  Louis,  and  a  response  by 
C.  T.  Orr. 

Important  Addresses  Feature 
Meeting 

Two  unusually  interesting  addresses, 
each  illustrated  by  lantern  slides, 
featured  the  afternoon  program.  One 
was  by  R.  G.  Hall,  formerly  resident 
manager  for  the  Burma  Mines,  of  India, 
who  told  of  the  difficulties  of  mining 
zinc  in  that  country.  He  declared  that 
on  account  of  the  high  cost  of  labor, 
caused  not  by  high  wages  per  man,  but 
by  inefficiency,  and  by  reason  of  the  re- 
moteness from  transportation  and  the 
difficulty  of  securing  fuel,  the  Burma 
Mines  could  never  compete  with  pro- 
ducers in  the  United  States. 

The  other  address  was  by  Dr.  Charles 
H.  Fulton,  director  of  the  Missouri 
School  of  Mines,  who  discussed  the 
practicability  of  the  new  process  of 
electro-thermic  smelting  of  zinc.  His 
conclusion,  after  much  experimentation, 
is  that  the  process  may  be  expected  to 
produce  slab  zinc  from  60  per  cent  ores 
at  a  cost  around  $13  a  ton,  exclusive  of 
office  expense  and  roasting  of  the  ores. 

Arthur  Thacher,  chairman  of  the  ad- 
visory committee  of  the  Mississippi 
Valley  experiment  station,  argued  for  a 


more  accurate  report  on  zinc-ore  pro- 
duction and  stocks  in  the  Tri-State  field. 
It  was  the  sentiment  of  the  convention 
that  this,  if  it  can  be  accomplished,  will 
be  generally  helpful  to  the  entire  zinc 
industry. 

The  principal  social  session  of  the 
convention  was  the  annual  dinner,  on 
Monday  evening,  A.  P.  Cobb  acting  as 
toastmaster. 

Bad  Accident  Record  Scored 
Both  praise  and  friendly  criticism  of 
the  mine  operators  of  the  Tri-State 
field  was  offered  by  Francis  P.  Sinn, 
of  the  New  Jersey  Zinc  Co.,  in  discuss- 
ing "What  Safety  Means  to  the  Zinc 
Industry."  In  part,  he  said:  "I  know  of 
no  other  operation  in  the  mining,  smelt- 
ing or  manufacturing  game,  where, 
with  so  little  equipment,  so  much  work 
is  done,  so  much  per  man,  and  so 
cheaply  as  in  your  mines  and  mills. 

"But  what  of  your  accident  record  ? 
For  every  1,000  underground  workers 
working  300  days,  4.91  are  killed.  That 
means  that  five  men  are  killed  out  of 
every  1,000.  In  1917,  1918,  and  1919 
one-third  of  the  underground  workers 
were  injured  seriously  enough  to  lose 
one  day  or  more  of  time.  This  record 
is  not  a  good  one."  Mr.  Sinn  urged  the 
zinc  producers  to  pay  increased  atten- 
tion to  safety  work,  declaring  it  would 
be  effort  well  expended. 

C.  H.  Stewart,  of  the  American  Zinc 
Products  Co.,  read  a  paper,  in  which  he 
urged  people  of  the  zinc  industry  to 
prove  their  faith  in  the  metal  by  using 
more  of  it. 

More  Mines  Running  Than 
Last  Year 
In  review  of  the  Tri-State  field,  Otto 
Ruhl.  of  Joplin,  stated  that  production 
recently  has  increased  from  around 
7,000  tons  per  week  to  about  9,000  tons, 
and  said  that  approximately  100  mines 
are  operating,  against  an  average  of 
sixty  last  year.  He  expressed  much 
optimism  as  to  the  outlook.  Brief  re- 
views of  other  districts  also  were  given 
by  A.  M.  Plumb,  Howard  I.  Young,  and 
Charles  Bocking. 

Must  Advertise  Zinc 
An  appeal  for  the  raising  of  a  fund 
for  advertising  zinc,  not  to  exceed 
$200,000,  was  made  by  the  publicity 
committee  of  the  institute.  Its  chair- 
man, Edwards  Gallatly,  pointed  out  that 


intensive  advertising  campaigns  are  be- 
ing carried  out  by  other  makers  of  roof- 
ing material,  notably  the  copper  people, 
and  urged  that  something  be  done  by 
the  institute  in  making  a  start  at  least 
toward  similar  advertising  of  zinc. 

"The  general  subject  has  been  dis- 
cussed at  the  annual  meetings  for  sev- 
eral years,"  he  said.  "While  it  has  al- 
ways been  one  of  the  important  issues 
at  our  convention,  it  has  been  impos- 
sible in  the  past  to  treat  the  subject 
more  than  academically,  since  there  has 
been  no  real  competition  and  the  entire 
industry  is  now  facing  a  situation 
wherein  conditions  are  entirely  changed 
and  where  real  constructive  selling  and 
publicity  promotion  work  must  be  im- 
mediately inaugurated  if  the  industry  is 
to  progress." 

The  report  was  approved  by  the  con- 
vention, and  the  directors  were  re- 
quested to  carry  out  the  suggestion- 
made  to  the  fullest  extent  possible. 

Philip  N.  Moore  Optimistic 
One  of  the  most  important  addresses 
was  made  by  Philip  N.  Moore,  past 
president  of  the  A.  I.  M.  E.  He  showed 
by  the  use  of  graphic  charts  that  the 
demand  and  production  of  zinc,  lead, 
and  copper  and  several  other  mineral 
products  has  been  steadily  upward  since 
the  middle  of  the  nineteenth  century, 
advancing  at  a  great  rate  when  con- 
sidered in  units  of  decades  rather  than 
comparatively  brief  periods.  The 
natural  deduction,  he  inferred,  is  that 
these  increases  are  to  continue  and  the 
zinc  industry  must  profit  accordingly. 
In  part  he  said:  "These  cheerful  facts 
teach  inevitably  that  if  the  producer 
will  hold  himself  well  in  hand,  will 
finance  himself  to  produce  from  an  in- 
telligently chosen  ore  deposit  or  in  a 
wisely  designed  plant,  guarded  against 
sudden  financial  surprise,  he  may  go 
on  his  way  safely,  assured  that  the  de- 
mands of  this  land  and  the  outer  world 
will  take  the  product,  and  if  his  enter- 
prise be  wisely  founded,  it  will,  in  the 
period,  compensate  him  satisfactorily 
for  his  effort." 

It  was  decided  to  take  a  postal  vote 
of  the  membership  to  determine  whether 
the  1923  convention  be  held  in  St.  Louis 
or  in  Atlantic  City. 


Mathewson  and  Van  Law  Address 

New  York  Section  of  the 

Institute 

Two  hundred  members  of  the  New 
York  Section  of  the  A.  I.  M.  E.  listened 
to  illustrated  talks  by  E.  P.  Mathewson 
and  C.  W.  Van  Law  at  the  regular 
monthly  meeting  at  the  Machinery 
Club  on  the  evening  of  May  3.  The 
meeting  was  preceded  by  a  dinner. 
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Mr.  Van  Law's  most  recent  travels  had 
taken  him  through  Peru.  Among  others 
he   showed   pictures    of   the   remarkable 
Central  Railway  of  Peru  that  runs  in- 
land from  Callao,  crossing  the  Andes  at 
an  elevation  of  15,665  ft.;  the  Cerro  de 
Pasco  mines  and  plants;  the  unique  port 
of   Mollendo;   and,  most  interesting   of 
all,  the  amazing  masonry  of  the  ancient 
Incas   at    Cuzco.     As   to   the   future   of 
Mr.  Van  Law  explained  that  the 
h'gh  cost  of  trans- Andean   transporta- 
-erious  obstacle. 


men  you  should 
know  About 


Alfred   James   is  in   Mexico  City. 

H.  C.  Dudley  is  at  Chihuahua,  Mex- 
ico. 

J.  MacDonald  Mitchell  has  returned 
.v    York   from   Bolivia. 

I).  M.  Kiordan  left  San  Francisco 
recently  for  an  extended  stay  at  San 
Diego. 

D.  W.  Hrunton  passed  through  San 
Francisco  on  his  return  from  Tahiti  to 
Denver. 

J.  A.  Burgess  is  making  a  geological 
examination  of  the  Comstock  Silver 
property  on  the  Comstock. 

C.  D.  Kaeding,  of  San  Francisco,  has 
been  inspecting  operations  at  Rochester 
and   Candelaria,  in   Nevada. 

J.  J.  Mac  Donald  is  now  at  Crown 
King,  Ariz.,  in  the  interests  of  the 
Crown  King  Consolidated  Mines,  Inc. 

Harold  Stotesbury,  consulting  engi- 
San  Francisco,  has  been  in  Reno 
and  Tonopah,  Xev.,  on  professional 
business. 

1  T.  Shimmin,  superintendent  of 
for  the  Chino  Copper  Co.,  at 
X.  M.,  is  now  in  Xew  York 
on  business. 

J.  D.  Sears,  James  Gilluly,  and  \\  .  II. 
Bradley  will  do  geological  work  in  Mof- 
inty,  Col  ,  during  the  coming 
field  season. 


\.  E.  lath  and  \\ .  \Y.  Rubey  are  to 

make  a  study  of  oil  prospects  in  the 
par;  of  eastern  Wyoming  which  borders 
on  the  Black  Hills. 

Kuiiip  B.  Heberlein,  president  of  the 
International  Process  and  Engineering 
ration,  is  now  in  Europe  on  an 
extended   business  trip. 

Charles  Butte  is  investigating  the 
stratigraphy  and  the  paleontology  of 
the  lower  paleozoic  formations  in 
Georgia,  Alabama,  and  Tennessee. 

Henri  \.  Cardozo,  manager  for  the 
d'Alectrometallurgie  de  Dives, 
operating  near  Grenoble,  France,  is 
visiting  our  Western   copper  mines. 

A.  ML  McDermott,  general  managei 
of  the  El  Fuerte  Mining  &  Smelting 
Co  ,  of  Los  Angeles,  Cal.,  is  in  Mexico 
City   on  business  for  the  company. 

John  H.  Mackenzie  moved  to  new 
offices  on  May  1.  His  address  is  now 
Room  1312,  California-Commercial 
Union  Building,  San  Francisco,  Cal. 

A.  J.  Collier  has  been  sent  by  the 
U.  S.  Geological  Survey  to  study  the 
geology  of  the  region  near  Avon,  Mont., 
as  a  result  of  the  discovery  of  oil 
there. 

C.  E.  Dobbin,  A.  H.  Redfield,  and 
J.  E.  Hoffmeister  have  been  assigned  to 
work  on  the  coal  fields  of  Garfield 
County,  Mont.,  for  the  U.  S.  Geological 
Survey. 

\.  J.  McQuatters  has  retired  from 
the  presidency  of  the  Alvarado  Mining 
&■  Milling  Co.  He  has  been  president 
of  the  company  since  its  incorporation 
in  1910. 

Shigeichi  Sugihara,  a  Japanese  min- 
ing engineer,  is  studying  copper  mining 
and  milling  processes  in  the  Southwest, 
at  Xacozari,  at  the  Chino  mines,  Miami, 
and   Ray. 

W.  W.  Wishon,  recently  elected 
director  of  the  White  Hills  Mining  Co., 
of  Mohave  County,  Ariz.,  has  just  com- 
pleted an  inspection  of  the  properties  of 
that  company. 

W.  S.  Greene  is  leaving  for  Mexico, 
having  been  engaged  as  designing  en- 
for  the  construction  of  the  250- 
ton  cyanide  plant  of  the  Cia  Minera 
Mexicana,  Las  Tejones,  Yaga,  Nayarit, 
Mexico. 

Charles  F.  Jackson,  for  the  last  four 
years  connected  with  the  mining  engi- 
neering department  of  M.  A.  Hanna  & 
Co.,  Cleveland,  is  now  associated  with 
Crowell  &  Murray,  Cleveland,  as  mining 
engineer. 

Ivan  J.  A.  Diamond  will  leave  the 
Kambove  mine,  in  the  Belgian  Congo, 
some  time  in  June.  His  address  after 
July  15  will  he  in  care  of  the  Institute 
of  Mining  and  Metallurgy,  Cleveland 
House,   City    Road,    London,   E.    C. 

W .  H.  \\  ebster,  who  has  been  con- 
nected with  the  Copper  Queen  Branch 
of  the  Phelps  Dodge  Corporation,  and 
latterly  as  assistant  manager,  was 
recently  tendered  a  reception  and  ban- 
quet by  his  friends  in  Douglas.  Mr. 
ter  is  leaving  for  Xew  York. 


Rowland  King,  of  the  C.  M.  Fassett 
Co..  Inc.,  at  Spokane,  has  been  chosen 
first  president  of  the  International  As- 
i  for  Mining  Development,  an 
organization  formed  this  spring  for  the 
Of  bringing  owners  and  capital 
together  for  the  development  of  North- 
west   mining  properties   of  merit. 

Mining  and  metallurgical  engineers 
visiting  New  York  City  in  the  week 
ended  May  G,  included:  Elmer  Bird, 
of  Little  Rock,  Ark.;  D.  R.  Semmes,  of 
Tampico,  Mexico;  W.  A.  Reiter,  of  Dal- 
las. Tex.;  H.  A.  Barker,  of  London;  E. 
W.  Engelmann,  of  Salt  Lake  City, 
Utah;  R.  H.  Townsend,  of  Mexico,  D. 
V.;  Guillermo  Machado  ML,  of  Caracas 
Venezuela;  H.  Hardison,  of  Santa 
Paula,  Cal.;  and  John  Daniel,  of  Calu- 
met, Mich. 


OBITUARY 


C.  H.  Ellsworth,  of  Goldfield,  Nev., 
died  on  April  25,  1922.  Mr.  Ellsworth 
was  born  in  1871  at  Chico,  Cal.  He 
entered  the  employ  of  Abbot  Hanks  in 
the  early  90's  and  remained  with  him 
for  seven  years.  When  he  left  for  Gold- 
field  he  was  in  charge  of  the  Hanks's 
assay  laboratory.  At  Goldfield  he  was 
solution  man  in  the  Combination  mill. 
In  1905  he  started  an  assay  office  in 
Goldfield    for    himself. 

Stephen  Rickard,  assayer  and  chem- 
ist of  Denver,  Co.,  died  on  April  8,  at 
the  age  of  sixty-seven.  He  was  born 
in  London,  England,  the  son  of  William 
T.  Rickard,  and  became  an  American 
citizen  in  1896.  In  his  early  life  Mr. 
Rickard  was  associated  with  his  father 
in  the  operation  of  mines  successively 
in  Sardinia,  Newfoundland,  Arizona, 
and  Nevada.  He  was  assayer  and 
chemist  at  Anaconda  from  1884  to  1887, 
and  later  occupied  a  similar  position  at 
the  Argo  smelter,  at  Denver,  until  1898, 
when  he  opened  an  assay  office  of  his 
own  at  Denver,  conducting  this  busi- 
ness successfully  up  to  his  death. 

William  J.  West,  for  the  last  five 
years  manager  of  the  eastern  district 
on  the  Mesabi  Range,  for  the  Oliver 
Iron  Mining  Co.,  with  headquarters  at 
Virginia,  Minn.,  died  on  April  25  at  the 
Presbyterian  Hospital  at  Chicago,  111. 
Mr.  West's  first  experience  in  iron  min- 
ing was  at  Tower,  Minn.,  where  he 
superintended  the  development  of  some 
properties  in  the  late  80's.  In  1900  he 
was  in  charge  of  the  Sparta  mine,  at 
Sparta,  and  later  at  the  Sharon  proper- 
ties at  Buhl,  Minn.  In  1905  he  was 
made  general  superintendent  of  the 
Oliver  properties  at  Hibbing,  remain- 
ing there  until  he  moved  to  Virginia 
as  district  manager.  Mr.  West  was  a 
prominent  figure  on  the  Mesabi  Range, 
and  his  loss  will  be  mourned  by  many 
friends.  He  was  an  able  executive,  a 
keen  sportsman,  and  a  thoroughly  lov- 
able character. 
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A  Study  of  Conditions  Affecting 
The  Manual  Worker 

i  WK.n  HY  T.  A.   RlCKARD 

I  abor's  Challenge  ii»  the  Social  Order. 
i".\  John  Graham  Bro  >ks.  The  Mac- 
millan  Company.    $2  50. 

book  that  should  be  read  by 
engim  its.  and  others  responsible  for 
the  employment  of  labor  in  industry. 
The  author,  John  Graham  Brooks,  is 
well  known  as  an  earnest  student  of 
sociology.  I  have  heard  him  lecture  and 
1  have  read  his  'Social  Unrest';  he  gives 
the  impression  of  sincerity  of  put 
and  that,  with  intelligence  is  what  we 
ask  of  any  writer  on  such  a  serious 
topic  as  the  labor  problem.  In  this 
book  he  gives  the  reader  the  result  of 
his  "study  of  power  rapidly  and  in  part 
accidentally  acquired  by  labor".  It  is 
a  study  of  the  effects  of  the  War  on  the 
laboring  class,  an  examination  of  the 
advantages  and  disadvantages  that  have 
accrued  to  labor  in  consequence  of  that 
great  upheaval  in  the  structure  of 
human  society.  "The  same  applied 
science  which  tightens  us  into  world 
unities  has  in  a  thousand  ways  put 
angerous  tools  within  easy  reach  of 
many.  The  wider  education  has 
scattered  explosive  ideas,  while  popu- 
larized chemistry  with  other  sciences: 
has  given  to  the  masses  the  readiest 
a  cess  to  material  weapons  which  the 
more  reckless  will  never  leave  unused. 
Here  again,  war  has  been  a  terrible  in- 
structor." He  insists  that  the  domi- 
nating power  of  organized  labor  must  be 
recognized  and  that  the  obvious  thing 
to  do  is  to  obtain  the  "assent  and  co- 
operation" of  the  best  men  in  the  ranks 
cf  labor.  "The  class  which  Burke  called 
'swinish'  and  Hamilton  'the  beast'  is 
now  so  far  in  control  that  it  cannot  be 
dislodged.  It  will  retain  its  power  and 
add  to  it.  Very  wastefully  and  with 
many  rank  abuses  labor  is  now  to  try- 
its  hand  in  managing  politics  and  indus- 
try. It  has  come  to  believe  and  upon 
the  whole  rightly  believe,  that  the  upper 
classes  alone  are  at  the  end  of  their 
rope;  that  they  are  incompetent  any- 
longer  to  direct  social  forces  without 
disaster  to  us  all." 

The  author  is  of  the  opin'on  that  it  is 
wise  to  let  labor  try  its  experiments 
but  Irs  mental  pose  evidently  is  too  de- 
tached to  be  convincing  to  those  who 
actually  employ  large  forces  of  men  in- 
dustrially; his  cheerful  acquiescence  in 
the  dominance  of  the  less  educated 
members  of  the  community  will  irritate 
many  of  us  in  the  professions.  "So  far 
as  it  is  the  aim  of  these  attempts  to 
keep  labor  from  trying  out  its  own  revo- 
lutionary program,  they  will  as  cer- 
tainly fail  as  the  futile  'Antis'  will  fail 
to  stop  the  woman's  vote,  or  as  Mr. 
Gompers  will  fail  to  keep  the  unions 
long  out  of  politics.  We  in  the  United 
States  drift  steadily  toward  the  Euro- 
pean situation.  Labor  there  at  the 
present  moment  holds  a  balance  of 
power  which  alters  every  factor  in  the 
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stress  on  the  class  consciousness  of  Un- 
American  laborer;  the  laborer  ..f  today 
S    the    manager   of    tomorrow;     ■ 

■    have   the  ability  of  social   self- 
ton    in  such   measure   as   is   rare 
in  Europe.     However,  1  agree  with  him 
heartily  when   lie  says  that  "foi 

Of  the  lone  hand  has  closed"; 
also  I'm'  others,  because  the  playing 
of  the  lone  hand  is  a  poor  kind  of  a 
game;  systematic  co-operation  is  the 
S  in  human  affairs, 
for  individuals  and  for  nations.  Class 
feeling  like  nationalism,  has  been  pi 
verted  to  ant  The  hope  of 

mankind  lies  in  the  recognition  of  the 
fact  that  these  inter-class  and  inter- 
national feuds  are  mutually  destructive. 
As  our  author  himself  says,  in  another 
chapter:  "For  any  real  approach  to 
humanized  relations  among  the  nations 
then-  is  one  test:  the  acquired  habit  of 
work'ng  openly  and  generously  together 
as  if  the  prosperity  of  one  was  the  pros- 
perity of  all". 

In  another  chapter  Mr.  Brooks  dis- 
cusses the  spread  of  unionization  to 
classes  other  than  labor  and  the  conse- 
quent new  alliances  that  are  available 
to  labor  in  its  effort  to  secure  political 
power.  It  is  only  too  sadly  true  that 
unorganized  employees  are  at  a  great 
disadvantage  in  protecting  themselves 
against  unfair  treatment  from  their 
employers.  The  school-teacher  and  the 
college  professor  are  examples  of  un- 
organized groups  that  fail  to  protect 
themselves.  Many  of  them  refuse  the 
protection  that  might  come  by  means  of 
unionization,  largely  because  such  or- 
ganization savors  of  the  'unprofes- 
sional'; it  is  tainted  with  social  vul- 
garities and  misdemeanors;  it  is  repug- 
nant. Nevertheless,  it  seems  certain 
that  the  time  will  come  when  all  forms 
of  labor  -by  brain  as  well  as  by  brawn 
— will  find  self-organization  the  most 
able  method  for  redressing  social 
injustices.  The  employer  class  is  thor- 
oughly organized:  every  corporation  is 
a  union  of  stockholders;  corporations 
make  unwritten  agreements  among 
themselves  in  regard  to  ways  and 
materials;  the  Government  itself  repre- 
sents the  unionization  of  a  political 
party  for  the  obtaining  of  power  and 
the  distribution  of  patronage.  In  co- 
operation there  is  strength.  Again,  the 
lone  hand  is  a  poor  game. 

An  interesting  chapter  is  devoted  to 
"syndicalism".  This,  as  most  of  my 
readers  are  aware,  is  a  term  and  a 
method  that  originated  in  France;  it 
stands  for  the  sympathetic  strike,  for 
the  federation  of  all  classes  of  labor  in 
the  effort  to  assist  any  one  class  in  ob- 
taining its  demands.  It  has  been  called 
"a  protest  against  a  State  corrupted  by 
capitalism."  In  the  United  States  we 
associate  syndicalism  with  the  Indus- 
trial Workers  of  the  World,  a  movement 
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to  light  what  is  bad  in  them.  "These 
social  maladies,  as  causes,  can  no  more 

be  disconnected  from  phenomena  like 
the  I.  W.  W.  than  tuberculosis  and  high 
infant    mortality    from    rickety  ai 

■  dements."  What  is  needed  is  in- 
sight and  sympathy.  Tin-  annual  labor 
turnover  among  the  1.  W.  \V.  is  over 
500%.  Much  of  this  vagrancy  is  due 
to  the  fact  that  they  belong  largely  to 
the  hobo  or  tramp  type  of  human  dere- 
licts. Fully  90r;  of  them  are  un- 
married; they  are  "womanless,  voteless, 
and  jobless".  They  are  the  product  of 
the  lumber  cam))  and  of  other  tempo- 
rary communities  of  the  less  civilized 
kind.  Many  of  them  are  the  result  of 
the  injustice  to  which  they  have  been 
subjected.  "The  shacks  in  which  they 
were  housed",  says  Mayor  Ole  Hanson 
of  Seattle,  "were  unsanitary,  and  the 
men  were  marooned  in  a  wilderness 
without  any  amusement  whatsoever, 
even  a  chance  to  read.  When  they  were 
paid  off  and  visited  Seattle,  nobody 
greeted  them  but  the  I.  W.  W.  agents, 
and  the  only  places  where  they  got  any 
welcome  were  the  saloons,  where  they 
dumped  their  dunnage  and  even  de- 
pos  ted  their  pay-checks."  So  the 
Mayor  used  nails  in  default  of  the  law 
and  closed  the  'wobbly'  halls.  He  sug- 
gested "more  cemeteries"  as  the  only 
cure  for  the  evil.  That  is  the  kind  of 
social  philosopher  he  was,  and  yet  he 
was  acclaimed  at  public  meetings  all  the 
way  from  San  Francisco  to  Boston.  His 
idea  of  a  method  for  suppressing  the 
I.  W.  W.  and  others  like  them  is  the 
one  that  meets  the  approval  of  the  un- 
thinking because  it  is  the  'direct' 
method;  and  yet  when  the  labor-unions 
start  to  use  a  'direct  method',  we  find 
a  wholly  d  fferent  public  reaction.  Law- 
lessness is  lawlessness  whether  invoked 
by  a  mayor  or  a  hobo.  The  cure  is  edu- 
cation, the  intelligent  discussion  of 
economic  problems,  and  a  fixed  purpose 
to  be  just  to  all  members  of  the  com- 
munity. 

Only  "a  little  less  than  one  hundred 
years  ago,  men  trying  to  get  collective 
bargaining  were  hung.  There  was  a 
popular  fury  against  them  closely  akin 
to  the  New  England  man  a  over  witches. 
All  dangers  to  society  could  be  put  upon 
these  new  conspirators  just  as  our 
I.  W.  W.  are  now  made  a  scape-goat  for 
every  sin.  real  or  imagined".  There  is 
some  truth  in  this,  but  it  is  exaggerated. 
We  do  not  impute  "all  dangers  to  so- 
ciety" to  the  I.  W.  W.  and  their  likes; 
most  of  us  are  willing  to  lay  some  cf 
them  to  the  unreasonable  and  unintelli- 
gent opposition  of  the  unprogressive 
representatives  of  entrenched  capital   to 
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putting  something 
better  in  its  place".  Among  the  labor 
leaders  there  are  many  whose  methods 
"are  not  those  of  delirious  persons  who 
cannot  wait  for  things  to  happen".  For 
example,  it  is  well  to  give  the  theorists 

the  radical  laborites  a  chance  to 
learn    by    experiment.      Concerning    the 

.    to   run   a   mine,     Mr.     Brooks 

the    supposition    that    the   least 
skilled  of  the  labor  mass,  if  once  given 
a  chance,  can  take  over  the  man.. 
of  industry  is  among  the  most  fantastic 
of  Utopian  freaks". 

The  proposal  was  made    by    Mover, 

id,  and  St.  John  that  the  I.  W.  W. 
should  buy  a  mine  with  onion  money 
and  run  it,  just  "to  show  the  world  what 
could  be  done  in  the  way  of  business". 
They  were  to  levy  assessments  to  get 
the  money  needed  to  buy  the  mine  and 
they  would  set  aside  the  profits  for 
union  purposes.  The  mining  enterprise 
would  serve  as  a  test  of  industrial 
democracy  as  they  understood  it.  The 
leaders  had  said  that  "capital  got 
three-fourths  of  the  product"  of  mining 
enterprise;  their  own  experiment  would 
have  shown  them  better.  It  was  a  pity 
the  idea  was  not  put  into  action.  They 
would  have  discovered  that  in  the  run- 
ning of  a  mine,  as  in  running  their  own 
organization,  they  were  lacking  in  busi- 
ness experience;  they  might  arrange  for 
the  world's  financing,  but  they  could 
not  conduct  a  relatively  simple  under- 
taking. "The  mine  would  have  failed, 
but  one  of  those  elementary  lessons 
which  go-it-alone-labor  has  got  to  learn 
would  have  gone  on  record."    Perhaps  if 

hundreds  of  them  had  put  their 
money  into  it  with  that  'practical  knowl- 
edge of  mining'  which  they  said  they 
possessed  far  more  than  directors  and 
owners,  some  sense  of  proprietorship 
would  have  developed  among  the 
I  W.  W.  investors".  They  might  have 
been  shown  the  falsity  of  their  'philos- 
ophy' and  the  untruth  of  the  first  plank 
in  their  platform:  "The  working  class 
and  the  employing  class  have  nothing  in 
common".  On  the  contrary,  as  Mr. 
Brooks  says,  "there  is  a  vast  network 
"f  up-and-down  ties  between  employers 
and  workers  in  which  economic  interests 
of  the  most  vital  sort  are  strictly  in 
common.  This  common  interest  more- 
over will  hold  until  labor  learns  its  own 
independent  superiorities  in  producing 
and  distributing  wealth.  It  may  some 
time  accomplish  this,  but  its  success  at 
every  step  will  depend  on  a  long  co- 
operation with  industry  in  the  hands  of 
employers.  Labor  is  not  through  with 
this  schooling."  Of  course,  not;  labor  is 
at  the  beginning  of  education  in  such 
matters.  The  community  as  a  whole  is 
only  beginning  to  study  its  own  eco- 
nomic problems,  and  the  education  in 
them,  like  education  generally,  must 
filter  down,  from  the  few  to  the  many. 
The  I.  W.  W.  movement  in  its  un- 
reason   and    criminality    represents    a 


social  disease;  as  an  expression  of 
anarchy  it  plays  the  part  of  a  social 
drain-pipe.  Our  author  quotes  the 
Webbs  approvingly:  "If  the  anarchist 
l  reed  did  not  exist,  it  would  almost  be 
necessary  for  the  socialists  to  invent  it, 
as  the  drain-pipe  to  carry  out  of  their 
ations  those  nuisance-elements 
of  revolt,  envy,  mortified  vanity,  and 
the  impulse  to  bear  false  witness 
against  one's  neighbor".  To  which  Mr. 
Brooks  adds:  "Each  society  has  its 
swampy  miasma  to  be  made  wholesome 
by  social  engineers  who  know  their 
business  too  well  to  revive  again  the 
ways  of  the  medicine  man.  A  traveler, 
quoted  by  Fraser,  tells  of  a  tribe 
stricken  by  miasma.  The  mists  they 
said  were  full  of  devils  only  to  be  driven 
off  by  howlings  and  throwing  of  spears. 
li  was  not  a  question  of  drainage  or 
destroying  mosquitoes,  but  of  drums, 
shouting  and  hurling  of  darts.  This 
was  the  local  patriotism  of  the  time. 
We  are  not  yet  rid  of  the  medicine  men. 
Some  sit  in  Congress  and  other  high 
places.  They  still  put  faith  in  noisy 
activities  having  as  little  relation  to  the 
causes  of  our  trouble,  as  the  contortions 
of  their  ancient  brothers.  In  method 
they  are  strictly  on  a  par  with  the  I.  W. 
W."  Again  he  says:  "When  shall  we 
get  statesmen  with  sagacity  and  fore- 
handedness  enough  to  recognize  that 
heavy-handed  ways  as  crude  as  this  [the 
suggestion  of  'plenty  of  rope']  merely 
close  the  factional  strife  and  apathy 
within  radical  labor  ranks,  thus  arming 
them  with  the  very  weapons  they  most 
need?  There  is  at  this  hour,  no  danger 
so  great  as  this  playing  into  the  hands 
of  the  least  responsible  in  the  labor 
class."  This  is  the  main  thesis  of  the 
book,  together  with  insistence  upon  in- 
vestigation of  the  causes  of  trouble  and 
the  need  for  co-operating  with  the  in- 
telligent leaders  of  labor  in  a  sincere 
effort  to  promote  both  social  peace  and 
industrial  welfare.  For  example,  I  sug- 
gest, when  the  'wobblies'  came  to 
Seattle  it  would  have  been  better  for 
the  city,  as  represented  by  its  Mayor,  to 
provide  clean  lodgings  and  a  little 
wholesome  soup,  together  with  some 
elementary  information  on  social 
economics,  by  printed  word  or  spoken 
utterance,  than  to  treat  these  vagrants 
as  if  they  were  already — what  they 
were  likely  to  become — the  bubonic  rats 
of  the  social  menage. 

I  have  quoted  enough  from  Mr. 
Brooks  to  indicate  the  style  of  his 
writing,  which  is  colloquial.  He,  like 
many  writers  ranking  above  him,  such 
as  Bryce  and  Wells,  shows  no  evidence 
of  having  studied  the  technique  of  the 
art  of  writing;  a  few  simple  lessons 
would  help  him  greatly.  In  this  respect 
he  resembles  many  who  live  by  publish- 
ing books;  and  that  is  why  so  many 
books  are  hard  to  read.  His  own,  the 
book  under  review,  is  so  full  of  informa- 
tion and  suggestion,  it  is  so  suffused  by 
keen  intelligence  and  sincerity  of  pur- 
pose, that  its  infelicities  of  diction  can 
be  forgiven.  It  is  a  book  that  the 
mining  engineer  ought  to  read  because 
it  will  give  him  not  only  a  valuable  in- 
sight into  a  pressing  problem,  but  sug- 
gestions to  be  used  by  himself  in  his 
management  of  employees  at  mines  and 
smelters. 


An  Economic  Geology 
for  the  Student 
Genera]    Economic   Geology.     A    Text- 
book   by    William    Harvey    Emmons, 
Ph.D.,   McGraw-Hill    Book  Co..    New 
York.     1922.     $4. 
One  would  have  said  that  there  was  no 
further  room  for  textbooks  on  economic 
geology;  yet  there  is  room  for  this  new 
one  by  Professor  Emmons,  who  is  in  a 
fair   way    to    establish   himself    as    the 
foremost    writer    of    textbooks    on    his 
specialty. 

The  present  volume  is,  as  explicitly 
stated,  a  textbook.  It  is  not  so  much 
for  the  geologist  as  for  the  student, 
whether  in  college  or  outside.  Its  great 
merit  is  that  it  presents  in  a  relatively 
small  compass  the  essential  features  of 
the  geology,  not  only  of  the  metals,  but 
of  the  so-called  non-metallic  ores,  and  of 
the  fuel  minerals — coal,  oil,  oil  shale, 
and  asphalt.  The  subject  of  coal  is 
first  presented;  then  that  of  petroleum 
and  gas;  then  the  question  of  metallic 
ores  is  taken  up  from  the  genetic  stand- 
point— possibly  a  shade  too  much  so  in 
consideration  of  the  general  simple 
purpose  of  the  volume,  though  to  be 
sure  it  is  always  easier  to  criticize  than 
to  improve.  At  any  rate,  the  explana- 
tions are  clear  and  brief.  Then  come 
building  materials;  then  the  "non- 
metallics,"  like  mica,  graphite,  mag- 
nesite,  phosphates,  and  sulphur,  which 
get  short  shrift  in  the  normal  economic 
geology  textbook.  Then  comes  special 
consideration  of  iron;  and  then  sue- 
cessively  appear  gold  and  silver,  zinc, 
and  lead;  and  finally  the  less  important 
metals. 

Of  course,  the  book  is  a  compila- 
tion, and  one  can  see  the  process  of 
compression  and  assimilation  from  Pro- 
fessor Emmons'  other  textbooks,  and 
from  the  books  of  other  authors.  But  it 
is  an  intelligent,  carefully  weighed  and 
mixed  menu,  into  which  the  author  has 
put  his  own  very  considerable  ex- 
perience and  judgment.  J.  E.  S. 


Human  Relations 

Pulling  Together.  By  John  T.  Brod- 
erick.  Robson  &  Adee,  Schenectady, 
N.  Y.  $1. 
This  valuable  little  book  is  an  interest- 
ing presentation  of  the  problem  of 
co-operation  between  employer  and  em- 
ployee, through  shop  committees  and 
other  devices.  The  argument  is  pre- 
sented as  a  conversation  between  a 
manufacturer,  a  salesman,  and  the 
author,  in  a  smoking  compartment  of  a 

railway  train. 

♦ 

Metal  Prices  and  Production 

Metal  Statistics,  1922.      The    American 

Metal  Market,  New  York.  $1. 
The  production  of  all  the  more  impor- 
tant metals  over  a  long  period  of  years 
is  given,  as  well  as  consumption,  stocks, 
grades,  imports  and  exports,  and  prices 
as  published  in  the  daily  editions  of 
The  American  Metal  Market.  This  lit- 
tle red  book  is  well  and  favorably  known 
to  the  metal  trade. 
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Leading  Events 


THE  10  per  cent  tariff  on  potassium  cyanide  pro- 
vided for  in  the  McCumber-Fordney  bill  has  been 
the  subject  of  a  debate  in  the  Senate,  there  being  a 
difference  of  opinion  among  the  Western  Senators. 
The  minority  report  on  the  tariff  bill  has  been  made. 

On  the  Rand,  recovery  from  the  effects  of  the  recent 
strike  will  require  six  months,  according  to  advices 
received  in  Washington.  Reuter's  Agency  states  that 
an  indemnity  bill  has  been  debated  rather  bitterly. 

Cessation  of  smelting  operations  at  its  Cockle  Creek 
works  has  been  found  necessary  by  the  Sulphide  Cor- 
poration, New  South  Wales. 


Mount  Morgan's  luture  is  still  in  doubt,  despite  its 
Government  subsidy — this  being  on  account  of  the 
metal  market  situation. 

The  outlook  continues  improving  in  the  Lake 
Superior  iron  country.  In  particular,  the  Oliver  Iron 
Mining  Co.  has  just  issued  orders  to  increase  the 
scale  of  its  operations  at  four  mines  on  the  Gogebic 
Range. 

Reorganization  of  the  Sydvaranger  company,  in 
Norway,  has  been  effected,  and  operations  will  soon  be 
resumed  at  its  iron  mines,  the  most  northerly  in 
Europe. 


Work  on  Middle  Mines  Group 
on  Comstoek  Dropped 


Virginia  City,  Nev.,  May  8 — All  work 
was  stopped  on  the  Middle  Mines  group 
at  Virginia  City  on  May  3  by  orders 
from  New  York.  No  reason  was  given, 
and  future  plans  were  not  announced. 
Local  opinion  in  general  is  that  de- 
velopment to  date  has  been  satisfac- 
tory, with  the  most  promising  ground 
ahead.     A  payment  is  due  June  1. 

The  operations  just  discontinued  were 
being  conducted  by  the  Paramount 
Comstoek  Mines  Co.,  an  organization 
recently  effected  by  Dr.  R.  M.  Ward, 
of  Philadelphia  and  New  York,  and 
associates,  who  took  the  group  under 
option  after  the  previous  option  held 
by  the  Boericke  interests  was  dropped 


wholesale  and  retail  merchant,  the 
industrialist,  the  forwarding  and  ship- 
ping agent,  and  the  body  of  workers. 
Business  has  been  badly  shaken,  and 
although  the  lessons  to  be  derived  from 
the  manner  of  settlement  inject  a 
hopeful  confidence  for  the  future, 
allowance  must  be  made  for  the  time 
necessary  for  full  recuperation,  which, 
according  to  a  report  of  the  Standard 
Bank  of  South  Africa,  Ltd.,  will  take 
at  least  six  month. 


Replogle  Steel  to  Resume 

The  Replogle  Steel  Co.  will  start  one 
of  its  two  blast  furnaces  at  Wharton. 
N.  J.,  about  May  15  on  stock  ore.  Work 
will  probably  be  resumed  at  the  mine 
and  mills  also  not  long  thereafter. 


Recovery  from  Strike  on  Rand 
Will  Take  Six  Months 

In  a  memorandum  issued  by  the  exec- 
utive committee  of  the  association  of 
Chambers  of  Commerce  of  the  Union  of 
South  Africa,  it  has  been  estimated  that 
the  various  labor  disturbances,  strikes, 
and  rebellion  during  January,  February 
and  March  cost  the  public  at  least 
£9,000,000,  according  to  the  Department 
of  Commerce. 

The  loss  of  this  huge  sum  has 
affected  every  section  of  the  South 
African    community,    the    farmer,    the 


By  Reuters  Agency 
Capetown,  April  22 — In  the  House 
of  Assembly  today  the  Indemnity  bill 
arising  from  the  Rand  revolution  was 
read  for  the  second  time.  The  oppo- 
sition speeches  were  marked  by  the 
same  bitter  attacks  on  the  Premier  and 
Chamber  of  Mines  as  characterized  the 
debate  on  the  first  reading.  The  Min- 
ister of  the  Interior,  P.  Duncan,  an- 
nounced the  appointment  of  a  commit- 
tee to  investigate  claims  and  to  make 
recommendations  regarding  compensa- 
tion for  damages.  General  Smuts,  re- 
plying during  the  debate  in  a  vigorous 
fighting  speech,  said  that  the  commis- 
sion appointed  to  investigate  the  recent 
strikes  was  more  necessary  than  ever, 
because,  owing  to  the  mine  owners' 
victory,  there  were  dangers  that  em- 
ployers would  refuse  to  take  into  ac- 
count the  voice  of  organized  labor.  The 
government  (he  said)  could  not  coun- 
tenance tyranny  by  either  side. 


Oliver  Iron  Orders  Full  Time 
at  Four  Gogebic  Mines 


Iron  Mountain,  Mich..  May  8 — Orders 
have  been  issued  by  D.  E.  Sutherland 
for  the  Oliver  Iron  Mining  Co.,  that 
2,000  men  at  the  Norrie,  Aurora,  Pabst 
and  Puritan  mines  are  to  increase  their 
work  from  half  time  to  full  time  on 
May  8.  It  is  also  reported  that  similar 
action  has  been  taken  at  all  other  mines 
of  the   company  in   Michigan. 


Butte  &  Superior's  Settlement 

It  is  reported  that  Minerals  Separa- 
tion will  settle  its  flotation  litigation 
with  the  Jackling  companies  for  some- 
thing under  $5,000,000,  of  which  Butte 
<£-  Superior's  share  will  be  about 
S800.000. 


La  Rose  Mines  Appeal  Dismissed 

The  appeal  of  La  Rose  Mines,  Ltd.,  of 
Cobalt,  Ont.,  in  connection  with  the 
O'Brien- Violet  case,  has  been  dismissed 
with  costs,  the  O'Brien  cross  appeal  be- 
ing allowed,  with  costs.  It  is  thought 
by  the  O'Brien  officials  that  the  decision 
puts  the  600  ft.  shaft  20  or  30  ft.  on  the 
O'Brien  side  of  the  boundary  line.  D. 
Lome  McGibbon,  president  of  the  La 
Rose  company,  states  that  no  decision 
has  yet  been  reached  as  to  whether  or 
not  the  case  will  be  taken  to  the  Privy 
Council. 

Against  Raw  Asbestos  Embargo 
President  W.  G.  Ross  of  the  Asbestos 
Corporation  of  Canada.  Ltd.,  addressing 
the  annual  meeting  of  the  company  at 
Montreal  on  April  26,  said  that  the 
placing  of  an  embargo  on  the  export 
of  raw  asbestos,  as  had  been  advocated, 
would  kill  the  asbestos-mining  indus- 
try. If  this  policy  were  adopted,  he 
said,  the  world's  supply  of  raw  asbestos 
would  be  drawn  from  Rhodesia,  Russia, 
and  the  United  States,  and  Canada 
could  mine  only  sufficient  to  supply  her 
own    needs. 
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News  from  Washington 


Dutj  on  Cyanide  Causes  Debate 

in  Senate 
McCumber'a   Ulegation  l  hat  Protection 
la    Needed    Hound    l>>     Pittman 
mil n't      Vgainsl     tariff 

The   Western   Senators,   without    re 
livided  in  their  opin 
whether    or    not 
d    the   free 
in    members    ol      h<     W 

(  th(    House  put   it 

Republican    members    of 

Committee  ol  th 

amended  the  bill   so  as   to   take   it    off 

and    make    it    dutiable    at    10    per  cent 

rem. 

die,  Republican,  a 
in,  Den        it,   both  of  Ne- 
vada,  are    leading    a    determined   tight 
actum  of  the 
mittee.      Senator    M. Cum- 
ber, the  chairman  of  the  Finance  Corn- 
made   the  following  constribu- 
■ 

have   a  monopoly   in   Germany, 
i  anada,  and  a  monopoly 
SI  ites.    There  is  i 
tion   that    if   every   one   of   those   three 

•  entirely  alone  to  fix  the  prices, 
li  i  undoubtedly  pay  rather  heav- 

vanide.  There  i>  compe- 
tition between  the  Canadian  monopoly 
and   the   American    monopoly,   and   also 

•  mpetition  between  the  German 
cartel  or  monopoly  and  the  American 
mono: 

"The     Senator     will     remember    that 

when   we   got   into  trouble   and   needed 

anide    or    sodium    cyanide    very 

went    up    from   about 

•hink.  to  pra 

That  shows  the  situation  we  would  be 

in   whenever  we   were  not  producing  it 

in    the    United    States.      Is    thi 

some  danger  that  if  we  do  not  protect 

the    home    industry,     even     though     we 

have  but  one  manufacturer,  as  against 

another    manufacturer    in    Canada    and 

another  manufacturer  in  Germany,  and 

American    entirely   out 

of    business,   that    the   other    two    may 

■  ombine  and  fix  our  prices?     Is 

it  not  best,  if  we  can  do  it.  to  maintain 

an   industry  in  the   United  States  even 

the    basis   of   what 

may  perhaps  in  the  near  future 

equivalent    of   an   ad    valorem    duty    of 

r    lb.    and    if   it    come-    down    to 

i    lb.,  the   old   price,   it  would   be 

simply   1    cent  per   lb?" 

In  reply,  Senator  Pittman  said: 
"]  will  answer  the  Senator  directly 
and  say  that  this  duty  is  not  essential 
at  all — and  I  do  not  believe  he  thinks 
n  order  to  keep  the  Roessler  iv 
Hasslacher  Chemical  Co.  going  in  this 
country.  I  think  that  the  profits  of 
that  institution,  as  shown  by  the 
of   the   Ali'-n    Property   Custodian,    and 

•  n   in   the  hearings  of  the  com- 
.  and  never  denied  by  the 

icher  Co.,  prove  that  they 
sell   the   material  for  about   half 
what    they   are    now    gelling    it 

Senator  Smoot,  among  other  things. 
said: 

"Just    a:-    surely    as   we    live,    this    is 


By   PAUL  WOOTON 
Special  Correspondent 

what     is    going    to    happen    if    we    pu. 
Upon  the  free  list:  So  far  as  the 

manufacture  of  cyanide  in  this  countrj 
by    the    Roessler   &    Hasslacher  Co.  is 

concerned,  it  is  going  to  cease,  for 
I  reater  profits  by  buy- 
ing'cyanide  in  Germany  and  selling  ti 
m  this  country  than  they  can  if  it  is 
put  on  the  free  list,  and  selling  it  in 
competition  with  Canada. 

"I  am  as  sure  as  that  I  live  that  that 

■.-.  ha1    1 1  ey    will   do;   they    will 

import    it    into    this   country,    and   they 

tell  me  that   is  what  they  will  do  under 

i  iit   duty." 

Ccal  Strike  Situation  Unchanged 

The  beginning  of  the  second  month 
of  the  coal  strike  found  each  contender 
well  dug  in,  and  prepared  to  settle 
down  for  an  indefinite  period  of  trench 
warfare.  Despite  the  fact  that  a  score 
of  coal  specialists  in  Washington  are 
constantly  on  the  watch  for  any  sign 
which  may  have  significance,  they  could 
point  to  no  important  change  in  the 
situation  at  the  end  of  the  first  wsek 
in  May.  The  worst  feature  is  that  no 
one  sees  a  prospect  of  anything  more 
than  a  makeshift  peace.  Secretary 
Hoover  admits  that  something  more 
fundamental  must  be  done  than  try  to 
patch  up  the  present  quarrel,  but  that 
is  as  far  as  he  is  willing  to  go  at 
this    time. 

Shasta  County  Taxation  Case 
Not  To  Be  Reviewed 

The  U.  S.  Supreme  Court  has  refused 
to  review  the  lower  court's  decision  in 
the  case  of  the  County  of  Shasta,  Cal., 
vs.  The  Mountain  Copper  Co.  and  The 
Balakala  Consolidated  Copper  Co.  In 
this  case  Shasta  County  failed  in  its 
effort  to  increase  the  valuation  of  the 
copper  companies  for  taxing  purposes. 


Government's  Silver  Purchases 

Purchases  of  silver  by  the  Bureau  of 
tl  e  Mint  during  the  week  ended  May  6 
amounted  to  1,610,000  fine  ounces.  This 
brings  the  total  purchases  under  the 
Pittman  Act  to  109,471,356  fine  ounces. 


Potash  in  New  Area  of  Texas 

The  discovery  of  potash  in  a  new 
area  in  Texas  is  announced  by  the 
U.  S.  Geological  Survey.  The  find  is 
brought  to  light  through  the  analysis 
by  the  survey  of  drill  cuttings  collected 
from  the  Santa  Rita  No.  1  well,  drilled 
by  the  Texon  Oil  &  Land  Co.,  in  the 
southwest  corner  of  Reagan  County, 
Tex.  The  sample,  which,  according  to 
the  driller's  log,  was  taken  from  bail- 
ings after  drilling  from  1,150  to  1,165 
ft.,  contained  the  equivalent  of  2.46 
nt  of  K.O;  that  from  1,175  to 
1,182  ft.,  5.63  per  cent;  1,155  to  1,265  ft, 
3.05  per  cent;  1,265  to  1,275  ft.,  2.50 
per  cent;  1,275  to  1,283  ft.,  6.38  per 
cent;  1,283  to  1,293  ft.,  7.88  per  per 
•ent;  1,293  to  1,300  ft. 


Minority  Report  on  Tariff  Bill 
Before  Senate 

Alleges    Lack    of    Rule    for    Measuring 

Protection  —   Beneficiaries  Seek 

High    Profits,    It    Charges 

The  Senate  received  the  minority  re- 
l  ioi  i  on  the  tariff  bill  on  May  6.  Among 
other   things   the   report   declares: 

I  hat   there  is  no  definitely  fixed  rule 
,i     i   me    the    amount   of   protection 
accorded. 

Thai  the  aggregate  burdens  imposed 
on  the  people  by  the  tariff  bill  will 
iter  than  the  burdens  imposed 
by  direct  taxes  levied  by  the  revenue 
bill — between  three  and  four  billions  of 
dollars. 

That  the  standard  of  wages  in 
foreign  competing  countries  is  today 
more  nearly  equal  to  the  American 
standard   than  ever  before. 

That  the  cost  of  products  bears  a 
much  slighter  relation  to  daily  wage 
paid  to  labor   than   in  former  times. 

That  selling  prices  neither  in  this 
country  nor  in  foreign  countries  are 
measured  by  the  cost  of  production  and 
that  profits  constitute  a  far  larger  ele- 
ment in  these  selling  prices  than  all 
other  elements. 

That  the  tariff  beneficiaries  believe 
that  embargoes  and  prohibitions  upon 
foreign  imports  will  enable  them  to 
reap  the  exorbitant  profits  of  war 
times. 

That  the  bill  ignores  the  principle 
of  imposing  rates  to  measure  the  dif- 
ference in  labor  costs  or  in  production 
costs  here  and  abroad. 

That  the  so-called  invasion  of  our 
markets  by  foreign  countries  amounts 
only  to  4  per  cent  of  our  annual  pro- 
duction, whereas  our  invasion  of 
foreign  markets  amounts  to  7  per  cent 
of  our  production. 

That  if  American  goods  can  compete 
with  foreign  goods  in  the  markets  of 
the  world  they  can  compete  with  the 
same  goods  in  our  own  markers  without 
entailing  any  disaster. 

That  the  rates  of  the  bill  are  from 
40  to  50  per  cent  higher  than  the 
Payne-Aldrich  bill,  considering  the 
present  higher  prices  of  imported 
merchandise.  In  many  instances  they 
are   absolutely  prohibitive. 

That  the  Senate  has  not  improved  the 
Fordney  bill. 

That  in  substance  the  present  bill 
if  properly  entitled  would  be  "an  act 
to  mortgage  the  country  and  its  re- 
sources to  the  protected  and  monopo- 
lized  industries." 


No  Review  of  Quicksilver  Case 

The  U.  S.  Supreme  Court  has  declined 
to  review  the  decision  of  the  lower 
court  in  the  case  of  the  American  & 
British  Manufacturing  Co.  vs.  McNear. 
McNear  recovered  on  contracts  for  the 
sale  of  quicksilver  by  the  American  & 
British  Manufacturing  Co. 
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News  by  Mining  Districts 

London  Letter  ment  '"  value  l,as  uk(J"  Ptacei  m"  Melbourne  Letter 

c,         •■•  ,,',  ,.r  ,:,  ,>f  f7ii  >n  view  •■'   ,j                      Belling  price  Suiphi(|,.  Corporation  CeasM   Smelting 

i„;     .,,,,  Show,  ro^^fitoffim,-  ofgo,d>and  ^ fact  that  working  coete  J.Waihi     (  rand     .,,„„,,„„     stop8 

516_Uoxdopment   lonnage  l)roph.  ^    ^    ^^    ^   ^^   M    rapidjy|  ^           p               Development 

nit  taken  for  estimating  the 

Eh  w.  A.  Doman  payable  ore  reserves  has  been  raised.  DY  "rt"  u-  IA" 

London     \pril    26— The    City    Deep  The     toping  width   has  also  been  in-  Melbourne.    April.  3— The    Sulphide 

report  for  1921  has  now  come  to  hand,  creased.    The  ore  reserves  have  declined  Corporation,  Ltd 

This  mine  is  one  of  the  most  interest-  '»  <>»'  following  manner:  of  silver-lead  concentrates   that  no  ore 

tog  properties  on  the  Rand.    For  years                          1919          1920          1921  w> "  be  «*e.ve. at  eknear 

after  the  amalgamation  took  place,  it  ?ns 3,418,050  3,099,200  2,428,300  ?=stie  N  S  W    af ter  April  13    The 

was  the  sport  of  rumor;  a  dead  set  was  Average  '  ;       *    w^            i 

made  against  it,  but  the  predicted  fail-  value  dwt.            9.4              9.0              8.8  works: 

ures  never  materialized     The  company        ,.,u,    Mam   Ree£  Leader  „   the  chlef  J%£Z*T^£*!FiFl2, 

has   continued    to    pay   dividends,    and  goid  carrier,  and  last  year,  of  1,130,917  work<    H  %  foun(1  impossible  to   keep 

though  the  amounts  have  varied,  it  is  tons  mined>  no  iess  than  1,056,148  tons  even   the   small   smelter   running.     The 

worth   noting   that   to   the   end    of   last  uas  st<,ped  from  this  body.     Extraction  output  of  lead  concentrates  of  the  mine 

year  it  had  distributed  £3,760,250  from  nas  reached  a  high  pitch,  for  the  actual  at  Broken  Hill  has  fallen  off  by   more 

the   milling   of   7,095,943   tons    and   the  ,,f  96  3  per  cent  in  1920  was  raised  last  than   one-third.     Supplies    from     other 

recovery  of  3,140,963   fine   oz.  of  gold.  year  to  96.7  per  cent.     The  average  of  sources    have   fallen    off     to     an     even 

This   is   not  a  bad   record      Like   other  [he   12,    perPcent   of          te    rock   dis  J-^^S^S  ^"SS,^: 

companies    on    the    same    field,    it    has  carded  was   .2   dwt.   gold   per  ton.     At  ca],        .{"  has    made    arrangements    to 

benefited  greatly  by  the  so-called  pre-  the  end  0f  the  year>  the  No.  2  incline  sme^   its    ores    at    Port    Pirie.    and    as 

mium  on  gold,  for  last  year  this  addi-  sriaft    was    5,312    ft.    vertically    below  soon  as  the  ore  in  stock  is  used  up  its 

tional  price  accounted  for  62  per  cent  the  surface.     It  has  another  200  ft.  to  smelting  and  refinery  works  at  Cockle 

of  the  total   profit  earned.     With  gold  g0  for  jts   destined  depth  of  5,512   ft.  Creek  must  close." 

at  84s.  per  oz.  the  profit  was  £270,140;  The  south  shaft  has  reached  a  vertical  In  future  the  company  will  act  as  a 
the  additional  revenue  from  premium  depth  of  4,470  ft.  The  quantity  of  buying  agent  for  the  Broken  Hill  As- 
brought  in  £441,376,  and  the  total  sand  lowered  into  the  mine  during  the  sociated  Smelters,  Port  Pirie.  The  fer- 
working  profit  was  £711,516.  With  year  was  137,711  tons.  tilizer  (superphosphate)  department 
miscellaneous  revenue,  the  amount  was  '     \n  attempt  is  being  made  to  reopen  will  be  continued. 

raised  to  £718,585.     From  this  amount  the  Great  Laxey  Mines,  in  the  Isle  of  Operations   are  now  confined    to    the 

must  be   deducted   capital   expenditure,  Man,   partly   to   give   employment   and  Mount    Lyell's    North    Lyell    mine,    the 

£96,203,  and  taxes,   £114,439,   or,   alto-  partly  to  get  the  lead.  output  being  approximately  7,000  tons 

gether,  £210,642,   leaving  available  for                        monthly.     At  the  reduction  works   the 

distribution  from  the  year's  operations,                      CZECHOSLOV  \KI  \  new  smelting  program  as  outlined  in  a 

£507,943.                                                                                                                   '  previous  letter  is  in  full  swing.     There 

^  ,,               t                               C9  10a  8W  Four  Out  of  Twenty-four  Iron  Furnaces  350  f                    employed  at  the 

AvallableTn  ^year!  \  \ '.  \  \   ^Sffi        «"  BlaSt-Seek  l°  "*»•  ^'^  mines  and  works  as  a  result  of  the  re- 

Dividends   paid    £485,625         Prague,   April  25 — Recently  the  iron  trenchment  policy. 

Dividends,  per  cent 371  industry    of    Czechoslovakia    has    made  The     Waihi     Grand     Junction     Gold 

Per   cent   of   gold   recovered  the    most    strenous    efforts    to    form    a  Mining   Co.,   Waihi,   New   Zealand,   has 

distributed 22  concern  including  all  the  leading  works  temporarily    ceased    crushing    pending 

The  company  has  a  substantial  carry-  of  the  country.     The  three  largest  iron  the    carrying    out    of    an    underground 

forward,  but  percentages   can  be  cal-  works  of  the  republic,  the  Prague  Iron  development  policy  as  laid  down  by  tne 

culated  onlv  on  actual  distributions.  Industrial     Co.,     the     Witkowitz     Iron  company's      consulting     engineer,      ±1. 

Working' costs   were   a    shade   below  Works,  and  the  Mining  and  Metallurgical  Stansfield,  formerly  general  manager -of 

those  of  1920-that  is,  29s.  lid.  per  ton  Co.,    which    combined,   represent    about  the  Talisman  Consolidated  »t  Karanga- 

-against   30s.    2d.    per   ton.     Abetter  three-fourths    of    the    total    Czechoslo-  hake      The  mill  composes  six*  heads 

comparison    perhaps    is    to    be    got    by  vakian    iron    production,    have    already  of   stamps,   but   latterly     it     has     been 

taking  the  cost  per  oz.     In  1920  it  was  installed  a  common  sales  office  and  are  crushing  up  to .only  two-tinrds  capaci*. 

£3.70    and   last   year  £3.554.     A    heavy  now    about    to    associate    with    all    the  Muir's    Gold     Reef  ;,Je    Puk 1,    New 

item      in      expenses      apparently     was  smaller  companies.  Zealand,    which    has    been    engaged    on 

development,   for  each   ton   milled   was         At  the  end  of  April,  the  situation  of  development  work  for   some   time    nas 

debited  with  just  over  3s.  per  ton,  as  the      Czechoslovakia      iron      industries  installed  a  twenty-head  battery  ana  w  11 

against  a  little  more  than  2s.  6d.  per  ton  leaves  much  to  be  desired.     Of  twenty-  crush    125    tons   per   day.      1  n£  ore   in 

the   previous   vear.     To   appreciate   the  four     blast    furnaces     only     four     are  sight  averages  71s    per  ton.     me  gen 

actual  position,  however,  it  is  necessarv  running,   and   even   these   are   working  eral  manager  of  the  company  is  J. 

to    look    at    the   fresh    tonnage   opened  only    half    the    time.     The    industry    is  Noble.                              ^-irmai,    of   the 

up.     The   figures   are:  hampered     by     three     circumstances-  W     H     Woodhead     chairman    of   the 

6                                           ,  namely,  a  30-per  cent  tax  on  all  furnace  London  directors  of  the  British  UroKen 

1920          1921  coke    which  coristitutes  a  charge  of  at  Hill    company    is    at    present    visiting 

Pay  tons  developed..     598,500     342,200  ieast  15  crowns  on  each  double  quintal  Australia.     It    was    the    British    mine 

rL?3!6/3  ?e  dwV    „„008»!   o,,r,ht  of  iron;   the  extremely  high  wages  as  that   first    announced   the    intention    to 

Co      oerton  Pment-   £1°8f  S  £U9'i/q  compared      with      those      in      Austria,  resume   operations  to   demonstrate  the 

pe            38            8/9  Germany,  and  France,  and  by  the  fact  impossibility     of     making     ends     meet 

This  is  a  substantial  increase  in  costs,  that  the  individual  plants  are  still  too  under  the  present  wages  award  at  the 

and  a  heavy  fall  in  tonnage  developed,  little    organized    and    specialized.     The  low   market   prices.     The   British   com- 

The  explanation,  of  course,  is  that  an  iron   prices  are   almost  prohibitive   for  pany    in    common    with    other    Barrier 

abnormal  amount  of  dead  work,  nearly  export    trade.     It    is,    however,    hoped  mines    ships    its    concentrates    to    the 

8,000  ft.,  was  necessary,  and  opened  up  that  with   the   large   influx   of  foreign  Broken  Hill  Associated  Smelters,   Port 

no    ore.     It    will    be    noticed    that    the  capital  (Stinnes,  Schneider-Creusot  and  Pirie.     In  the  early  days  of  the  war  the 

average  value  of  the  new  ore  is  i  dwt.  others)   and  the  intended  specialization  Prime  Minister  announced  that  all  lead 

higher.     This    increase,    however,    does  0f  the  largest  works  the  situation  will  concentrates    must   be    treated   in    Au- 

not   mean    that    any    general    improve-  improve.  stralia  and  it  was  only  by  coersion  on 
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.•:    of    the    company     thai     the 

I  luced  to  enter 

brmct  with  tl 

Tho    company    now    claims 

that   as   it   can   sell   its  concent- 

shipment  abroad  more  advantageously, 

the  privilege  of  a  free   market   should 

reason 

n  that  unless  the  local  smelters 

are  able  to  offer  terms  comparable  with 

ainable  from  buyers  for  export. 

arrangements  will  Ih>  cancelled. 

Queensland 

Future    Doubtful    for    Mount     Morgan, 

Despite   Resumption — Drop   in 

Premium  Shocks  Producers 

From  Our  Special  Corrcipondtnt 

Brisbane,  \pril  9. — The  Mount  Mor- 
gan mine  and  works  resumed  operations 
on  March  20.  just  twelve  months  after 
closing  down.  In  the  final  settlement 
the  government  increased  its  prom- 
ised subsidy  by  £100  per  week. 

When  this  big  mine  closed  down  at 
Easter  of  last  year,  and  when  the  ex- 
■igaged  to  investigate  the  posi- 
he  company  reported  that,  even 
with  the  proposed  reduction,  work  could 
not  be  carried  on  at  a  profit,  the  market 
price  of  standard  copper  was  about  £70 
per  ton  and  gold  was  worth  £5  6s. 
per  oz.  Unfortunately,  just  before  the 
resump';on  and  since,  both  metals  have 
led  to  drop  further  in  price,  so 
much  so  that  copper  is  now  below  £58 
and  the  price  of  gold  is  £4  13s.  per 
oz.  Under  the  agreement  now  con 
summated  there  is  a  provision  for  in- 
creases in  wages  on  a  sliding  scale  as 
the  price  of  copper  improves,  but  fur- 
ther reductions  in  market  values  were 
not  provided  for,  and  how  long  the  com- 
pany will  be  prepared  to  keep  going 
under  existing  circumstances  is  a  ques- 
tion that  all  concerned  are  anxiously 
considering.  It  is  estimated  that  at 
least  £300,000  has  been  lost  in  wages 
during  the  twelve  months'  strike. 

Naturally,  the  closing  down  of  Mount 
Morgan  had  a  disastrous  effect  on  the 
total  gold  output  of  the  state  for  1921, 
the  official  statistics  connected  with 
which  have  just  been  completed.  Of 
the  yield  for  1920  (about  £490,000) 
this  mine  contributed  a  little  over  £385,- 
000,  or  nearly  78  per  cent;  last  year 
the  total  output  was  but  £171,500,  and 
of  this  Mount  Morgan  returned  only  42 
per  cent. 

Queensland  benefited  last  year  to  the 
extent  of  £111,578  from  the  contribu- 
tions of  the  Gold  Producers'  Associa- 
tion, whose  total  payments  to  its  mem- 
bers throughout  Australia  from  premi- 
ums on  the  sales  of  gold  for  that 
period  aggregated  over  £840,000.  But 
for  these  contributions  it  is  doubtful 
whether  some  of  the  gold  mines  that 
made  profits  would  not  have  been 
forced  to  close  down.  The  recent  heavy 
fall  in  the  premium  on  gold  has  given 
a  decided  shock  to  the  industry,  which 
is  accentuated  by  the  fact  that  as  yet 
there  has  been  no  corresponding  re- 
duction in  the  cost  of  production.  Only- 
one  gold   mining  company   has   paid   a 

dividend   this  year. 


Johannesburg  Letter 

Wolhiiter    (Wild    To     Pass     Dividend — 

Rhodesia's   Mineral   Output   Increases 

— Heidelberg-  Koodepoort     Under 

Option 

By  John  Watson 

Johannesburg,  March  28 — A  message 
from  Brussels  says  that  the  Colonial 
Council  has  ratified  draft  decrees 
approving  of  the  order  of  the  Vice- 
Governor  of  Katanga  Province,  Belgian 
Congo,  dated  Dec.  19,  last,  suspending 
prospecting  along  the  Lulna  River,  and 
approving  the  concessions  and  cessions 
i  f  territory  sanctioned  by  the  local 
authorities;  also  the  agreement  made 
on  Feb.  10,  between  the  government 
of  the  colony  and  the  Belgian  Congo 
company. 

The  annual  meeting  of  the  Wolhiiter 
Gold  Mines,  Ltd.,  was  held  in  Johannes- 
burg on  March  23.  The  chairman,  A. 
F.  Mullins,  stated  that  in  consequence 
of  the  strike,  the  mine  would  experience 


General  Frank  Joubert  is  now  in  the 
Heidelberg  district.  He  has  been  many 
years  in  Europe  and  now  represents  a 
Belgian  firm  and  is  said  to  have  taken 
an  option  on  the  old  Heidelberg- 
Roodepoort  mines,  with  a  view  to  work- 
ing them  for  their  iridium  content  as 
well  as  gold. 


BRITISH   GUIANA 


W.  J. 


La   Varre  Seeks   Concession   for 
Diamond-Bearing   Ground 

Georgetown,  April  9 — Following  in- 
vestigations carried  out  during  several 
years  of  exploration  in  British  Guiana, 
William  J.  La  Varre  has  applied  for 
location  papers  for  a  large  concession 
of  Crown  land  bordering  the  Merume 
River,  a  principal  stream  of  the 
Mazaruni  diamondiferous  area,  extend- 
ing for  a  distance  of  ten  miles  along 
the  Merume  and  containing  an  estimated 
area  of  6,000  acres.  No  information 
is  available  as  to  the  nature  of  this 
concession,  but  it  is  understood  that  it 

a    loss    of   about   £16,000   for   the   first     contains  the  richest  discovery  yet  made 

three  months  of  1922  and  that  no  div-     jn  Guiana. 


idend  could  be  paid  for  the  six  months 
ending  April  30  next. 

It  is  reported  from  Cairo  that  an 
extensive  mineralized  area  has  been 
discovered  by  prospectors  employed  by 
the  Nile  and  Congo  Syndicate,  which 
belongs  to  the  Tanganyika  Concessions 
group.  The  discovery  is  described  as 
alluvial  gold,  which  has  been  traced  in 
several  rivers.  What  is  believed  to  be 
the  source  of  this  gold  has  also  been 
discovered  in  the  form  of  an  auriferous 
belt  extending  for  several  miles. 


According  to  Mr.  La  Varre,  native 
prospectors  in  March  produced  16,000 
carats  valued  at  $400,000. 

NORWAY 

Sydvaranger  Company,  Reorganized,  to 

Resume  Work  at  Iron  Mine — Clash 

Threatened  With  Danish  Interests 

in  Greenland 

Kristiania — The  Sydvaranger  com- 
pany's iron  mines,  the  largest  in  Nor- 
way, and  at  latitude  70  deg.,  probably 
The  Rhodesian  Chamber  of  Mines  has  farther  north  than  any  other  of  the  kind 
re-elected  Sir  Bonchier  Wrey  as  presi-  in  the  world,  show  signs  of  resuming 
dent.  Last  week,  in  his  presidential  operation  after  two  years'  shutdown, 
address  at  Bulawayo,  he  stated  that  the  The  large  central  steam  power  plant  at 
total  mineral  yield  of  Rhodesia  for  1921  Kirkenaes  has  started.  The  company 
was  of  a  value  equal  to  £4,720,375,  an  has  for  some  time  been  undergoing 
increase  of  nearly  £270,000  over  that  of  drastic  reconstruction  on  the  following 
the  previous  year.  This  was  due  proposed  lines:  The  share  capital  is  to 
largely  to  the  gold  premium,  now  be  written  down  by  19,550,000  kroner 
dwindling.     The     dividends      paid     by     to  3,450,000  kroner,  and  new  shares  will 


Rhodesian  mining  companies  had 
dropped  from  over  a  million  in  1920  to 
£663,000  last  year. 

J.  G.  McDonald  criticized  recent 
statements  by  the  secretary  of  the 
Rhodesian  branch  of  the  South  African 


be  issued  to  bring  the  capital  up  to 
25,000,000  kroner.  Liabilities  would 
thereby  be  reduced  to  16,250,000  kroner, 
including  a  loan  of  3,176,000  kroner 
from  the  Bank  of  Norway.  In  addition, 
the   state   is  to  grant  to  the   company 


Mine    Workers'    Union,    following    the    an   effective   loan   of   4,000,000   kroner 

break-up  of  the  conference  on  the  wages 

question.     This  secretary  was  urged  to 

give  up  a  policy  of  bluff  to  both  workers 

and    owners,    or    it    was    said    that    he 

would  not  be  received  by  the  latter. 

The  annual  meeting  of  the  Transvaal 
Chamber  of  Mines  was  held  in  Johan- 
nesburg on  March  27,  when  the  Pres- 
ident H.  O.  Buckle,  reviewed  the 
industrial  situation.  He  set  forth  the 
conditions  which  would  govern  their 
future  policy  with  the  unions. 

The  total  gold  output  from  the 
Transvaal  for  1921  was  8,114,586  fine 
ounces,  a  decrease  of  39,586  oz.  com- 
pared with  1920.  For  the  last  five  years 
the  amount  of  gold  annually  produced 
had  been  diminishing,  as  mine  after 
mine  has  been  compelled  to  close;  nor 
does  it  look  as  if  this  tendency  was 
likely  to  be  reversed  soon. 


Finally,  a  further  amount  of  5,000,000 
kroner  is  to  be  obtained  from  the  Cen- 
tral Banken  of  Norway  toward  an 
operating  account.  The  share  issue  is 
stated  to  have  been  subscribed,  and  the 
new  share  capital  is  given  at  25,000,000 
kroner. 

The  tenor  of  the  Sydvaranger  ores 
is  36  per  cent  iron,  similar  to  that  of 
Dunderland;  but,  unlike  the  latter,  the 
ore  is  a  magnetite,  free  from  iron 
glance,  and  lower  in  phosphorous.  The 
output  in  1913  was  about  450,000  tons 
of  concentrate  running  67  per  cent 
iron,  nearly  half  of  which  was  briquet- 
ted.  The  improved  lay-out  now  war- 
rants an  output  of  650,000  tons.  Pro- 
fessor Vogt  places  the  ore  available  by 
open  cut  at  100,000,000  tons. 

O.  A.  Bachke,  a  mining  engineer  of 
Trondhjem,  Norway,  has  petitioned  the 
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government  for  50,000  kroner,  toward 
the  cost  of  his  research  expedition  to 
Scoresby  Sound,  Kast  Greenland.  Be 
reminds  the  government  that,  in  antici- 
pation of  Denmark  annexing  Greenland, 
it  is  advisable  to  secure,  beforehand,  a 
permanent  footing  in  Kast  Greenland. 
Private  interests  have  assured  a  cor 
tribution  of  20.000  kroner. 

The  proposed  expedition  lias  evoked 
much  criticism  in  the  Danish  press,  in 
which  it  is  claimed  that  the  Danes  have 
long  exploited  the  region  around 
Scoresby  Sound.  The  chairman  of  the 
Kast  Greenland  Co.  has  said  that  he 
could  not  imagine  that  the  Norwegian 
government  would  agree  to  a  proposi- 
tion clashing  with  Danish  work  in 
Greenland. 

SPAIN 

Rilbao    Mine    Owners    Ask    Bounty    on 
Iron   Ores 

Madrid,  April  15 — The  Bilbao  mine 
owners  still  complain  of  the  lack  of 
sales  and  point  out  that  there  is  over 
2,000,000  tons  of  ore  at  the  mines  and 
that  it  is  no  longer  possible  to  remain 
with  folded  arms  in  face  of  the  com- 
petition of  other  ores  such  as  those 
from  the  African  coast.  The  owners 
demand  a  bounty  on  Spanish  ores 
similar  to  that  which  exists  on  Spanish 
coal. 

The  labor  situation  in  the  Bilbao 
mining  region  is  unsatisfactory,  owing 
to  the  lack  of  discipline  among  the 
communist  workers,  who  are  agitating 
for  a  general  strike  in  order  to  avoid 
a  reduction  in  wages.  The  workers 
belonging  to  the  Socialist  party  appear 
to  be  less  intransigent. 

KOREA 

Oriental  Consolidated's  April  Output 
Drops  Slightly 

Unsankinko — The  Oriental  Consoli- 
dated's April  clean-up  was  $89,500, 
compared  with  $91,303  in  March.  In 
March  17,450  tons  was  milled.  The 
new  shaft  was  deepened  191  ft.  in  that 
month. 

CANADA 
British   Columbia 

Granby   Consolidated   Planning 
Hydro-electric  Plant 

Anyox — it  is  stated  that  the  Granby 
Consolidated  Mining,  Smelting  &  Power 
Co.  is  planning  to  install  a  new  hydro- 
electric plant  at  Anyox  this  summer. 
The  company  prefers  to  use  hydro- 
electric power  altogether,  it  is  said. 
As  a  preliminary  step,  a  water-storage 
dam  is  under  construction.  The  con- 
tract for  this  work  has  been  given  a 
Vancouver  firm,  known  as  Dredging  & 
Contracting,  Ltd. 

Stewart — The  Big  Missouri  property, 
in  the  Salmon  River  Valley  is  to  be 
developed  this  summer.  Trites,  Woods 
and  Wilson  are  reported  to  have  taken 
a  working  bond  on  this  property. 

Trail — Ore  received  by  the  Consoli- 
dated smelter  from  April  22  to 
30  inclusive  totaled  9,173  tons.  Ship- 
pers were:   Black   Rock    (zinc),  North- 
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Ottawa,  B.   C, 
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Ontario 

Teck-Hughes  Cuts  Nen  Ore  on  Seventh 

Level — i tome  Mines  Continues 

Operation  on  High-Grade 

Ore 

Kirkland  Lake — At  the  seventh  level 
of  the  Teck-Hughes,  while  a  station  was 
being  cut  at  the  winze,  ore  was  found, 
which,  it  is  understood,  is  equal  to  the 
average  of  the  mine.  It  is  of  good 
width,  but  will  probably  not  be  ener- 
getically  developed  until  the  work  of 
continuing  the  winze  to  980  ft.  is  com- 
pleted. It  is  unofficially  stated  that 
South  African  interests  will  take  over 
the  control  of  Teck-Hughes  by  purchas- 
ing stock  from  large  shareholders.  The 
report  says  that  the  new  company  would 
have  a  capital  of  $6,000,000. 

Porcupine — Recently  the  Triplex  gold 
mine,  operating  in  Shaw  Township,  Por- 
cupine, purchased  a  fourteen-drill  com- 
pressor, which  is  now  being  delivered. 
The  shaft  is  now  down  over  100  ft.,  and 
as  soon  as  a  station  is  cut  it  is  intended 
to  crosscut  the  banded  iron  formation, 
in  which  the  Triplex  veins  occur.  This 
has  a  width  of  from  50  to  100  ft. 

The  work  of  dewatering  the  Porcupine 
Vipond  mine  is  now  well  under  way, 
and  the  surface  plant  is  in  condition  for 
the  starting  of  underground  operations, 
which  will  probably  be  in  three  or  four 
weeks.  The  management  expects  to 
continue  the  main  shaft  to  a  depth  of 
750  ft.,  where  a  station  will  be  cut  and 
some  lateral  work  done,  then  to  sink  to 
900  ft. 

Diamond  drilling  on  the  Dome  Mines 
continues  to  indicate  big  bodies  of  ore 
lying  beyond  the  present  points  of 
development,  and  these  tend  to  hold  out 
good  prospects  of  ore,  reserves  being 
materially  increased  in  due  course.  It  is 
stated  that  these  new  bodies  show  gold 
contents  ranging  from  $8  to  $1,000  per 
ton.  It  is  also  stated  that  the  mill 
treats  an  average  of  approximately 
1,000  tons  of  ore  daily  and  is  recording 
an  output  of  around  $10,000  a  day.  This 
continued  operation  on  high-grade  ore 
is  one  of  the  more  favorable  features  in 
connection  with  gold  mining  in  northern 
Ontario.  In  the  meantime,  the  huge 
tonnage  of  medium-grade  ore  being 
placed  in  sight  as  a  future  asset  is  in- 
creasing in  an  important  extent  from 
week  to  week  and  is  pointing  the  way 
to  an  exceptionally  long  life. 

On  April  27  Mclntyre  cut  a  north 
section  of  No.  7  vein  at  the  1,875  level, 
and  on  May  2  cut  into  the  south  section 
of  the  same  vein,  after  passing  through 
about  20  ft.  of  low  grade.  The  north 
section  shows  8  ft.  of  excellent  ore,  and 
judging  from  diamond-drilling  indica- 
tions, the  south  section  at  this  point 
should  have  a  width  of  about  20  ft. 
There  are  now  100,000  tons  of  broken 
ore  ahead  of  the  mill. 
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Bureau  Ol    Mines   BxpectS    More  Support 

From  State  Thau  it  Gets    Carson 
Hill  Producing  (125,000  Per 

Month 
mcitco   Correal,' 

San  Francisco — According  to  local 
.  the  U.  S.  Bureau  of  M 
noi  altogethei  al  fied  with  the  failure 
of  California  to  co-operate  in  supplying 
funds  for  research  work.  At  present 
the  Bureau  enjoys  quarters,  light,  heat, 
and  janitor  service  at  the  University  of 
California,  but  little  other  support  is 
given.  Director  Bain  is  reported  to 
have  said  "that  the  amount  of  co-op- 
eration offered  the  Bureau  from  other 
states  is  large,  and  it  becomes  a  diffi- 
cult problem  for  an  administrator  to 
justify  any  increased  expenditure  in  a 
state  which  does  not  itself  take  part 
in  or  assist  in  the  work"." 

In  view  of  the  fact  that  other  states 
are  anxious  to  co-operate,  it  would  ap- 
pear that  California  is  in  danger  of 
forcing  a  termination  of  its  arrange- 
ment with  the    Bureau. 

In  northern  California,  reports  are 
given  out  that  the  Estabrook  dredge  is 
to  resume  operation.  The  Adrian  and 
Leavitt  ranches,  not  far  from  Lewiston, 
have  been  bonded  to  a  dredging  com- 
pany. Prospecting  and  drilling  are  to 
be  undertaken  by  the  company. 

Derrer  and  Caughlin  have  resumed 
work  at  the  Eastman  mine,  south  of 
Goodyear  Bar,  Sierra  County. 

The  Bullion  Exploration  Co.,  of 
Grass  Valley,  is  preparing  to  unwater 
and   reopen  its   property. 

The  present  production  of  the  Oar- 
son  Hill  mine,  controlled  by  W.  J  Lor- 
ing,  is  stated  to  be  $125,000  per  month. 
The  aggregate  production  since  the 
property  was  taken  over  is  stated  to 
have  been  $3,000,000. 

The  Pacific  Gas  &  Electric  Co.  re- 
ports that  within  the  last  few  months 
power  contracts  in  excess  of  1,000  np. 
have  been  signed  in  Tuolumne  County 
for  mining  use.  In  Stanislaus  County, 
a  new  dredge  on  the  Tuolumne  River 
taking  600  hp.,  has  been  recently  placed 
in  operation.  Revival  of  mining  is  at- 
tributed to  the  lower  cost  of  labor  and 
materials  and  the  abundance  of  hydro- 
electric power  at  moderate  sales. 

A  new  strike  is  reported  from  the 
Randsburg  district  between  Mohave 
and  Randsburg.  The  prospect  is  known 
as  the  Mispah,  the  vein  being  dis- 
covered at  a  depth  of  110  ft. 

Arizona  Corporation  Commission 
May  Not  Prosecute 

The  Arizona  Legislature  has  refused 
the  Arizona  Corporation  Commission 
permission  to  proceed  summarily  or 
generally  against  about  30,000  Arizona 
corporations  that  are  delinquent  in 
annual  filing  fees  to  the  gross  amount 
of  $4,000,000.  Many  have  failed  to 
-report  since  1912.  It  is  apparent  that 
the  commission  is  endeavoring  to  find 
a  way  to  annul  charters  without  filing 
separate  suits  in  the  Arizona  courts. 
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"■'.I  at  Talache,  Idaho,  erected  by  Armstead  Mines,  Inc.,  and  recently 
sold  to  A.  II.  Burroughs  and  associates 
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I  nited     CoHStoefc      Slrikt-     Still     On — 

— Orleans   Hornsiher   Mine  (  loeed 
Pending   Outcome   of   Suit 
Special  Correspondent 

\  irLiinia  City — Then;  is  no  material 
change  to  report  in  strike  conditions  in 
the  United  Comstock  underground  opera- 
tions. Conditions  are  slowly  improving 
and  the  men  are  returning  to  work.  As 
previously  reported,  surface  construc- 
tion work  has  not  been  delayed,  and  the 
mill  will  be  completed  by  October. 

On  April  25,  fire  broke  out  in  an 
old  stope  on  the  1,650  level  of  the 
Con  Virginia.  The  burning  area  was 
sealed  off  by  concrete  bulkheads  with- 
out trouble  or  accidents.  This  stope 
has  given  trouble  of  this  sort  since  the 
bonanza  days  of  the  Comstock,  and  it 
is  considered  doubtful  whether  the 
danger  can  ever  be  entirely  removed 
without  flooding. 

Mina — The  Simon  Silver-Lead  Mines 
Co.  is  producing  about  180  tons  daily. 
This  tonnage  is  said  to  approximate 
hoisting  capacity  at  present.  The  com- 
pany is  planning  to  sink  a  new  three 
compartment  shaft  to  a  depth  of  600 
ft.  This  will  permit  an  increase  in 
tonnage  to  at  least  500  daily.  Repairs 
to  the  roasting  plant  in  Goldfield  are 
practically  completed,  and  shipments 
of  zinc  concentrates  will  be  started 
during  May.  A  favorable  railroad 
freight  rate  has  been  obtained  from 
Mina  to  Goldfield  and  from  Goldfield 
to  Harbor  City,  effective  May  11,  the 
through  rate  being  about  $5.60  per  ton. 

Tonopah — All  mines  in  this  district 
are  operating  at  capacity,  with  no  new 
discoveries  of  importance  reported. 
As  soon  as  the  new  pumps  of  the 
Tonopah  Extension  Co.  are  placed,  im- 
portant work  will  be  started  to  the 
west.  This  is  important  to  this  part 
of  the  district,  as  developments  have 
always  been  stopped  because  of  excess 
water  as  depth  was  attained.  The 
Halifax  Co.  reports  continuation  of 
favorable  developments  on  the  900 
level.  Shipments  of  about  30  tons  of 
ore  per  day  are  being  made  by  this 
company. 

Hornsilver — The  Orleans  Hornsilver 
mine  has  been  temporarily  closed  until 
the  suit  filed  by  C.  A.  Terwilligar,  of 
Goldfield,  against  J.  W.  Dunfee  has  been 
settled.     Dunfee,  who,  with  Terwilligar. 


was  the  original  bond  holder,  disposed 
of  the  mine  to  the  present  company. 
He  claims  that  Terwilligar  relinquished 
his  claim  in  the  bond  four  years  ago, 
but  the  latter  denies  this. 

Pioche — The  Combined  Metals  mine 
has  started  to  ship  about  forty  tons 
of  ore  daily  to  the  Garfield  smelter. 
The  ore  runs  .04  gold,  8.2  oz.  silver,  8 
per  cent  lead,  and  18  per  cent  zinc. 

Development  work  has  been  started 
on  the  Virginia  Louise  mine,  adjoining 
the  Prince  Consolidated.  The  work  is 
being  done  on  the  500  level  to  prove 
the  further  extension  of  the  big  fluxing 
beds. 

Shipments  for  the  week  ended  April 
11  were:  Bristol  Silver,  310  tons;  Black 
Metals,  225;  Mendha,  45;  Hamburg,  50; 
total,  630  tons. 

Goodsprings — Several  lots  of  cobalt 
ore,  averaging  from  6  to  28  per  cent 
cobalt,  were  recently  shipped  to  the 
Shepherd  Chemical  Co.  at  Cincinnati, 
Ohio,  from  the  Goodsprings  district,  the 
ore  coming  from  the  Copper  Chief) 
High  Line,  and  Columbia  mines.  A 
considerable  tonnage  of  cobalt  ore 
assaying  10  per  cent  is  available  in 
this  district.  The  mineral  occurs  in  the 
form  of  oxides  and  is  known  as  het- 
erogenite.  Vanadium  ore  also  has  been 
mined  from  the  Hoodoo,  Spelter,  and 
Whale,  all  of  which  are  near  Good- 
springs. 

Eggers  and  Fredickson,  leasing  on 
the  Anchor  mine,  about  four  miles 
south  of  Goodsprings,  have  about  100 
tons  of  high-grade  lead  ore  ready  for 
shipment,  also  some  marketable  lead- 
zinc  ore. 

Ely — All  departments  of  the  Nevada 
Consolidated  are  now  active.  Six  ball 
mills,  with  a  daily  capacity  of  2,500 
tons,  are  running.  Two  steam  shovels 
are  employed  in  the  Ruth  pit.  About 
2o0  men  are  working  underground  and 
in  the  shovel  pit  at  Ruth.  The  new 
reverberatory  at  McGill,  27  x  134  ft.  in- 
side measurement,  has  been  completed, 
and  another  of  similar  size  is  ready 
for  operation.  But  one  will  be  fired  at 
this  time.  About  35,000  tons  of  high- 
grade  ore  from  the  Ruth  orebody  are 
on  hand  at  the  smelter,  and  this  ton- 
nage will  be  smelted  direct  with  the 
concentrates  derived  from  the  milling 
of  the  disseminated  porphyry  ores. 
Five  hundred  men  are  working  at  Mc- 
Gill. 


IDAHO 

Talache       Mines'     Production      Rapidly 
Nearing    Mill    Capacity 

Talache — The  mine,  mill  and  other 
holdings  of  the  Armstead  Mines,  Inc., 
which  were  recently  sold  to  A.  H.  Bur- 
roughs, Jr.,  and  associates  are  now  op- 
erateil  by  i  new  company  known  as 
Talache  Mines,  of  which  the  officers 
are:  A.  H.  Burroughs,  president;  A.  H. 
Burroughs,  Jr.,  vice-president;  H.  S. 
Brown,  secretary-treasurer  and  C.  C. 
Dula,  J.  Peterson,  Karl  Jungbleeth, 
and   II.   D.   Kingsbury,  directors. 

The  name  of  Armstead  Mines,  Inc., 
will  be  retained  by  H.  H.  Armstead  for 
other  operations  which  he  may  conduct. 

The  mine  is  now  developed  with 
about  20,000  ft.  of  drifts,  crosscuts, 
and  raises  on  twelve  levels,  thus  giving 
1,700  ft.  of  backs  on  the  Little  Joe  vein. 
Stoping  is  being  done  on  the  400,  600, 
700,  and  800  levels  yielding  100  to  125 
tons  of  ore  per  day.  With  the  open- 
ing of  new  stopes  it  is  expected  to 
reach  the  maximum  mill  capacity  of 
150   tons  daily  soon. 

The  new  mill,  which  was  designed  by 
the  General  Engineering  Co.,  of  Salt 
Lake  City,  is  recovering  96  per  cent  of 
the  silver,  which  is  the  principal  value 
in  the  ore,  and  is  producing  a  concen- 
trate running  .71  oz.  gold,  160.7  oz. 
silver,  53  per  cent  lead,  6.2  per  cent 
copper,  8  per  cent  insoluble,  30  per  cent 
iron,  1  per  cent  manganese,  and  3.7  per 
cent  zinc.  Mill  operation  is  continuous; 
and  concentrates  are  being  hauled  daily 
by  motor  trucks  to  the  Northern  Pa- 
cific at  Sagel,  Idaho,  six  miles  away, 
from  which  point  shipments  are  being 
made    to   the    East    Helena   smelter. 

The  plant  recently  completed  in- 
cludes a  150-ton  flotation  mill  using 
Callow  cells,  a  1,600-cu.ft.  Ingersoll- 
Rand  compressor,  and  eleven-mile  trans- 
mission line,  a  central  heating  plant, 
and  hoisting  and  haulage  facilities. 

Warren— The  Unity  Gold  Mining 
Co.'s  property  is  in  the  Warren  district 
about  forty  miles  from  the  railroad. 
Considerable  development  has  been 
done  on  the  mill  level,  and  several  par- 
allel veins  of  gold-bearing  ore  have  been 
opened.  One  orebody  has  been  opened 
for  a  horizontal  distance  of  over  900  ft. 
and  the  other  for  more  than  300  ft.  The 
veins  are  14  in.  to  20  in.  wide  and  the 
ore  averages  about  $40  a  ton,  mostly 
gold.  The  ore  is  higher  in  grade  in 
places.  Prior  to  the  present  develop- 
ment on  the  mill  level,  it  was  generally 
believed  that  the  ore  deposits  of  the 
district  were  more  or  less  superficial. 
Development  has  reached  a  depth  of  600 
ft.  below  the  outcrop.  The  ore  appears 
to  be  primary,  and  the  outlook  for 
favorable  development  at  greater  depths 
is  encouraging.  The  present  amalga- 
mating and  concentrating  mill  will  be 
remodeled  and  flotation  equipment 
added.  The  power  plant  will  be  moved 
about  five  miles  to  the  Salmon  River, 
where  there  is  an  abundance  of  water 
the  year  round.  The  power  will  be 
ample  for  all  needs  when  the  new  plant 
and  transmission  line  are  installed. 
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The  company  will  raise  about  $100.- 

000  by  issue  of  treasury  stork,  to 
finance  the  above  mentioned  improve- 
ments and  leave    satisfactory    working 

capital.  With  the  new  mill  and  power 
plant  installed,  the  company  can  treat 
over  fifty  tons  of  J40  '"','  Per  day,  at  a 

1  ost  of  less  than  $15  a  ton.    The  present 

terve  is  ample  to  justify  the  im- 
provements now  under  consideration. 
and  the  new  financing  may  be  regarded 
as  a  modest  capitalization  of  the 
promising  orebodies  opened  in  the  last 
few  vears. 

UTAH 

Bingham  Busier — International  Smelter 

Receiving  Ore — Chief  Consolidated 

Interested  in  Apex  Standard — 

New    Lease   on   Gemini 

From  Our  Special  Correspondent 

Bingham — Additional  miners  are  be- 
ing put  on  by  the  Utah  Apex,  and  at 
present  between  125  and  150  men  are 
employed.  During  the  latter  part  of 
the  month  up  to  three  cars  of  ore  per 
day    were   shipped. 

At  the  Utah  Consolidated  sixteen 
men  were  added  during  the  last  part  of 
April  in  cleaning  up  and  repair  work, 
and  it  is  probable  that  operations  will 
be    resumed    before    long. 

The  International  Smelting  Co.,  at 
Tooele,  is  receiving  ores  from  the  Ophir 
Hill  mine,  at  Ophir,  and  a  considerable 
tonnage  from  the  Tintic  Standard;  also 
other  ores.  The  Walker  Mining  Co.'s 
mill,  in  Plumas  County,  Cal.,  is  ex- 
pected to  start  up  some  time  this 
month,  and  the  concentrates  will  be 
shipped  to  the  International.  About 
100  men  are  now  employed  at  Tooele. 
It  is  thought  that  smelting  operations 
will   be   started    some   time   in   June. 

Eureka — Ore  shipments  from  the 
Tintic  district  for  the  week  ended  April 
28  amount  to  174  cars,  compared  with 
180  cars  the  week  preceding.  Ship- 
pers were:  Chief  Consolidated,  48  cars; 
Tintic  Standard,  48;  Colorado,  16; 
Grand  Central,  15;  Iron  Blossom,  14; 
Eagle  &  Blue  Bell,  10;  Victoria,  9; 
Swansea,  5;  Centennial-Eureka,  4; 
Eureka  Hill,  2;  Gemini,  2;  Mammoth,  1; 
Dragon,  1;   Sunbeam,  1. 

The  lower  levels  of  the  Gemini  are 
to  be  unwatered  and  reopened  under 
lease  to  S.  M.  Soupcoff,  Edgar  New- 
house,  and  other  Salt  Lake  mining  men. 
The  mine  has  been  operated  to  the 
1,900  level  through  the  72  winze,  where 
excellent  ore  was  opened.  The  water 
level  was  formerly  about  40  ft.  below 
the  1,600  level,  but  recently  has  re- 
ceded to  near  the  1,700  level,  on  ac- 
count of  pumping  in  the  neighboring 
Chief  Consolidated.  Pumps  are  being 
installed  and  the  72  winze  will  be  un- 
watered and  pumped  into  an  open  fis- 
sure or  cave  on  the  northeast  1,600 
level,  which  is  expected  to  take  care  of 
the  flow.  Pumps  capable  of  handling 
500  gal.  per  minute  are  to  be  used. 
Additional  pumping  units  will  be  added 
as  development  progresses.  Lead  ore 
running  well  in  silver  is  exposed  on  all 
of  the  levels,  1,700,  1,800  and  1,900,  in 
this  section. 
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At  the  Grand  Central  mine,  at  Mam- 
moth, many  changes  and  improvement! 

are  being  made.  It  is  controlled  by  the 
Chief  Consolidated  and  is  responding 
favorably  to  the  campaign  of  develop- 
ment now  under  way.  The  surveys  are 
mpleted  and  geologic  map- 
ping is  in  progress.  Correlating  and 
locating  the  favorable  limestone  beds 
which  have  been  productive  in  neigh- 
boring properties,  many  of  which  have 
been  but  little  developed  in  the  Grand 
Central,  is  being  done.  The  hoisting 
plant  is  to  be  electrified  soon  and  a 
new  electric  signal  system  and  tele- 
phones are  to  be  added  to  the  equip- 
ment. A  new  electrically-driven  Sulli- 
van angle-compound  has  been  installed, 
and  another  unit  may  be  added.  At 
present   117   lessees  are  working. 

The  extensive  development  campaign 
mapped  out  by  the  company  will  be 
done  largely  on  the  night  shift.  Drift- 
ing is  to  be  started  on  the  1,300  and 
1,600  levels.  Improvements  to  the 
tramway  and  loading  station  make  it 
possible  to  handle  three  cars  of  ore  in 
eight  hours.  Fifteen  cars  of  ore  were 
shipped  the  week  ended  April  29,  but 
despite  this  much  ore  remains  broken 
and  ready  for  shipment,  and  many 
lessees  are  still  crowded  with  ore.  Paul 
Hilsdale    is   in   charge. 

The  Copper  Leaf  and  Central  Stand- 
ard have  been  consolidated  into  one 
company  to  be  known  as  the  Central 
Standard  Mines  Co.  This  will  have  a 
capitalization  of  $250,000,  divided  into 
shares  of  10c.  each. 

The  Chief  Consolidated  on  May  1 
paid  a  dividend  of  5c.  a  share,  bringing 
the  total  to  $2,136,726.  Operations  are 
carried  on  here  almost  entirely  by 
lessees.  The  same  leasing  system  is 
being  used  at  the  Grand  Central,  and 
other  Tintic  mines  are  beginning  to 
copy  it  and  are  going  from  an  operat- 
ing deficit  on  to  a  dividend-paying 
basis.  The  Iron  Blossom  and  the  Colo- 
rado have  recently  adopted  leasing, 
r.nd  have  done  much  better  by  it  than 
by  working  on  company  account.  The 
Eagle  &  Blue  Bell,  including  the  Vic-* 
toria,  is  to  undertake  leasing, 
especially  in  the  ground  adjoining  the 
Grand  Central.  A  few  blocks  of 
ground,  including  some  of  the  old 
stopes,  are  being  leased  at  the  Tintic 
Standard,  and  it  is  probable  that  the 
leasing  system  will  be  adopted  on  a 
larger  scale  here. 

At  the  Apex  Standard,  in  East  Tin- 
tic, it  is  reported  that  the  Chief  Con- 
solidated people  have  become  interested 
by  subscribing  money  to  be  used  en- 
tirely in  development,  in  exchange  for 
stock.  Four  headings  are  being  driven 
from  the  Water  Lily  shaft  of  the  Chief 
Consolidated,   in    East   Tintic. 

Park  City — Shipments  for  the  week 
ended  Feb.  28  amounted  to  2,222  tons 
of  ore  and  concentrates,  compared  with 
2,333  tons  the  week  preceding.  Ship- 
pers were:  Judge  companies,  973  tons; 
Ontario,    719;     Silver    King    Coalition, 
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fault  in  a  raise  80  ft.  above  the  Bay 
City  tunnel.  This  ore  assays  well  in 
lead  and  silver,  and  is  thought  to  be 
making  out  from  the  fissure  on  the 
limestone  bedding.  The  strike  is  the 
favorable  part  of  the  mine  and  is  con- 
sidered important.  M.  M.  Jol 
consulting   engineer. 

The  Wasatch  ontinuing  de- 

velopment from  its  6,000-ft  drain  and 
operating  tunnel.  New  ore  has  been 
opened  at  the  Columbus-Rexall  in  sev- 
eral places. 

The  Michigan-Utah  is  rebuilding  its 
tramway,  which  was  taken  out  by 
snowslides  in  February.  This  tram  will 
be  shorter  than  the  other — the  length 
being  about  12,000  ft.  Hauling  will  be 
done  from  the  lower  terminal  to 
Wasatch. 

At  present  no  ore  is  being  shipped 
from  Alta,  on  account  of  the  melting 
snows  and  the  poor  condition  of  the 
roads. 

COLORADO 

Freeland    Mine   to    Be    Reopened — New 

Strike  at   War   Dance 

Telluride — The  boiler  house  at  the 
Tomboy  mine  was  destroyed  by  fire 
recently,  with  a  loss  of  about  $15,000, 
covered  by  insurance.  A  new  boiler 
plant  is  under  construction.  As  the 
plant  supplied  heat  for  the  mill,  the 
later  was  shut  down  temporarily  as  a 
result  of  the  accident. 

Freeland — After  a  shut  down  of 
several  years  on  account  of  litigation, 
the  Freeland  mine  will  be  reopened  in 
the  near  future,  and  development  work 
will  be  resumed.  The  power  plant  is 
being  overhauled,  and  repairs  are  being 
made  at  the  dam,  preparatory  to  re- 
sumption of  operations  under  the 
management  of  W.  L.  Shaffer,  of  Idaho 
Springs. 

Russell  Gulch — Another  rich  strike 
has  been  made  in  the  famous  little  War 
Dance  mine,  this  time  in  the  form  of 
a  2-ft.  vein  of  $40  gold  ore.  A  test 
shipment  was  made  recently  to  the 
smelter  at  Leadville. 

Georgetown — The  St.  George  mine, 
operating  on  Douglas  Mountain,  in 
Clear  Creek  County,  will  erect  a  fifty- 
ton  mill.  Construction  work  will  begin 
by  May  15.  Theodore  R.  Heinrichs, 
manager,  expects  to  have  the  plant 
completed  by  Aug.  1. 

Alma  —  The  Lincoln  Consolidation 
company  made  the  first  shipment  of 
le?d-silver  ore  from  its  recent  strike  on 
April  1. 

The  Yuba  Construction  Co.,  which  is 
erecting  the  dredge  for  the  Platte  River 
Dredging  Co.  on  the  Platte  River  near 
Fairplay,  has  the  boat  under  cover  and 
floated.  The  remainder  of  the  machin- 
ery, ten  carloads  in  all,  is  expected  early 
in  April.  When  this  is  installed,  the 
boat  will  be  placed  in  commission. 


530. 

Alta — At    the   Emma    5    ft.    of   good 
ere  has  been  opened  on  the  Montezuma 


Western  Australia's  Gold  Output 

By  Cable  from  Reuters  to 
"Engineering    and   Mining   Journal-Press" 

London.  May  6 — The  gold  output  in 
April  in  Western  Australia  totaled  46,- 
384  ounces. 
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at  the  Haywood  Chemical  Co.  s 
property  is  continuing,  and  amblygonite 
has  been  shipped  recently  to  the  plant 
in  New  Jersey.  Production  will  be  in- 
creased when  the  weather  improves. 

Lead— The  new  South  mill  building 
of  the  Homestake  company  is  nearly 
completed,  and  installation  of  equip- 
ment has  begun.  Part  of  the  new  plant 
will  be  in  operation  by  Sept.  1.  A 
crusher  has  been  installed  underground 
at  the  Ellison  shaft,  and  skip  loaders 
are  being  placed.  Most  of  the  ma- 
chinery ^  in  place,  and  the  skips  will 
be  running  within  a  few  months. 
ABIZON  \ 


Humboldt  Smelter  to  Start  About  June  1 
_Inm  tap  Following  North-Sontn 

Vein— Grading  for  Stargo  Mill 
Began 

Jerome— United  Verde  shovel  opera- 
tions are  above  the  hot  slopes.  Some 
small  deposits  of  good  ore  are  being 
found,  but  little  of  importance  is  ex- 
pected until  the  headings  are  advanced 
to  the  same  point  on  the  next  lower 
shovel  level. 

The  northwest  drift  from  the  650 
station  of  the  Verde  Central  is  in  solid 
ore  that  assays  22  per  cent  copper  and 
5  oz  silver,  in  disseminated  glance  and 
carbonate.  The  drift  is  now  advanced 
about  230  ft.  and  is  about  1,500  ft. 
from  the  United  Verde  side  line  along 
the  fault.  New  electrical  equipment  is 
being  installed,  and  the  wires  of  the 
Arizona  Power  Co.  are  being  extended 
to  the  mine. 

Announcement  has  been  made  that 
the  Southwest  Metals  Co.  expects  to 
start  operation  of  the  Humboldt  smelter 
about  June  1,  and  that  it  is  in  the 
market  for  custom  gold,  silver,  and  cop- 
per ore.  G.  M.  Colvocoresses,  the  man- 
ager, is  reopening  the  Swansea  mine, 
in  northern  Yuma  County,  and  has  sent 
Chester  A.  Knight  to  Swansea  to  take 
charge   of  the   concentrator   there. 

Globe — On  the  900  level  of  the  Iron 
Cap,  east  of  the  Iron  Cap  shaft,  a  new- 
vein,  called  the  Spur,  is  being  followed. 
Its  trend  is  due  north  and  south,  at 
right  angles  to  the  course  of  the  main 
veins  of  the  district.  F.  A.  Woodward 
says  that  for  150  ft.  the  vein  assays, 
for  25-in.  width,  11  per  cent  copper  and 
and  20  oz.  silver. 
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Morenci — (.hading  has  been  started 
for  the  now  seventy-five  ton  cyanide 
mill  of  the  Stargo  Manes.  Construc- 
tion is  expected  to  take  four  months 
and  to  cost  $75,000.  The  ore  to  be 
treated  carries  silver  and  gold  and  is 
expected  to  average  nearly  $15  a  ton  at 
the  mill.  In  the  past  about  300  cars 
have  been  shipped  to  smelters  at  Clifton 
and  Douglas.  The  company  has  been 
reorganized.  Ben  Getzoff,  of  Bernards- 
ville.  N.  J.,  is  president.  Mike  Han- 
non  remains  manager.  The  offices  will 
continue  in  Phoenix. 

MICHIGAN 

The  Copper  Country 

Lake  Kate  on  Export  Copper  Lower — 
Ahmeek  Increases  Tonnage. 

By  M.  W.  Youngs 

Houghton — No  definite  advices  have 
been  received  as  to  when  other  of  the 
Calumet  &  Hecla  mines  and  independ- 
ent properties,  such  as  Franklin,  Mass, 
and  Michigan,  will  reopen.  Resump- 
tion by  some,  if  not  by  all,  of  these 
mines,  however,  is  expected  before  the 
close  of  the  year. 

It  is  expected  that  May  will  witness 
a  considerable  increase  in  the  amount 
of  copper  shipped  out  of  the  district. 
The  Lake  rate  on  export  copper  to  the 
coast  is  40c.  per  100  lb.,  as  compared 
with  the  all-rail  rate  of  48c;  the  rate 
to  Detroit  and  Buffalo  is  25c.,  com- 
pared with  38c,  all  rail.  This  is  a 
decrease  of  4c  per  lb.  from  last  sea- 
son's rate.  The  New  England  lake- 
rail  rate  is  44c.  compared  with  50c,  all 
rail. 

The  first  copper  boat  out  May  3  took 
800,000  lb.  of  metal  for  export  to 
France  as  well  as  a  large  cargo  of 
copper  for  domestic  customers. 

Six  stamps  are  in  operation  at  the 
Calumet  mill  of  the  Calumet  &  Hecla, 
and  it  is  probable  that  two  more  will 
be  started  soon.  Nos.  9  and  10  shafts 
are  now   being  reopened. 

Mayflower-Old  Colony  is  investigat- 
ing a  mineralized  formation  met  in  the 
south  drift  on  the  1,450  level,  a  cross- 
cut proceeding  west  toward  the  foot 
wall  to  ascertain  the  width.  The  show- 
ing is  described  as  encouraging. 

Seneca  should  be  in  a  position  to 
resume  sinking  in  Gratiot  No.  2  shaft 
within  ninety  days.  The  stripping  and 
straightening  of  the  shaft  is  now  pro- 
ceeding below  the  tenth  level,  and  only 
about  300  ft.  remain  to  be  given  atten- 
tion. The  seventh  level  south  has  prac- 
tically reached  the  Ahmeek  boundary 
and  a  drift  south  from  the  sixth  level 
will  now  be  driven.  All  openings 
north,  toward  Gratiot,  continue  in  good 
milling  ground. 

Ahmeek  has  increased  its  tonnage 
somewhat,  the  daily  average  now  be- 
ing about  1,800. 


Vol.   L18,  No.  19 


OREGON 

(.rants  Pass — Dr.  A.  M.  Knapp  and 
William  G.  Tait,  of  Medford,  have 
acquired  the  Jewett  gold  mine  five 
miles  from  Grants  Pass,  and  are  re- 
opening it. 


MINNESOTA 

Outlook  Much  Improved  for  Mesabi  and 
Vermillion   Ranges 

llibhing — Prospects  for  a  good  ship- 
ping season  on  the  Mesabi  and  Ver- 
million iron  ranges  are  bright.  Prac- 
tically every  operating  company  has 
Started  some  phase  of  operations  which 
indicates  that  a  revival  of  the  iron  busi- 
ness is  near. 

On  the  Mesabi,  after  an  almost 
complete  shut  down  for  all  properties, 
there  was  a  slight  improvement  in 
January,  1922,  when  some  of  the  under- 
ground properties  resumed  work  on  a 
one-shift  basis.  Since  then,  and  more 
especially  in  April,  some  companies 
have  started  ore  operations  both 
underground  and  in  open  pits,  while 
others  have  started  stripping  only.  The 
Oliver  Iron  Mining  Co.,  the  largest  ship- 
per on  the  range,  has  not  yet  received 
orders  to  forward  ore.  but  is  preparing 
to  do  so  at  some  of  its  properties;  and 
at  others  stripping  is  being  done. 

The  Vermillion  range  companies  with- 
stood the  depression  in  better  manner 
than  those  on  any  other  range  in  the 
Lake  Superior  district.  Nearly  all  work 
was  carried  at  full  time  and  there  were 
few  shutdowns.  Active  work  at  nearly 
all  mines  is  now  in  progress. 

Comparing  the  situation  with  normal, 
it  is  estimated  that  some  form  of  work 
is  being  done  at  60  per  cent  of  the 
properties  giving  employment  to  about 
7,000  men,  compared  with  16,000  in  nor- 
mal times.  Only  about  one-quarter  of 
these  properties,  or  15  per  cent  of  the 
total,  are  on  ore  operations,  as  it  is  still 
a  little  early  in  the  season.  Several  in- 
stances have  been  noted  where  mines 
entered  the  shipping  list  for  a  short 
period  and  then  ceased. 

Several  factors  tend  to  retard  a  gen- 
eral resumption  of  activities.  At 
present  a  definite  price  on  iron  ore  has 
not  been  announced,  and  the  contro- 
versies relative  to  the  rail  rate  from  the 
mines  to  the  upper  Lake  docks  and  the 
Lake  freight  from  the  upper  to  the 
lower  docks  has  not  been  definitely 
settled.  A  suit  to  compel  the  railroads 
to  reduce  their  rate  from  the  mines  to 
the  upper  docks  is  in  progress,  with 
little  possibility  of  an  early  decision. 
Indications,  however,  on  the  whole,  point 
to  a  good  movement  of  ore  which  is 
estimated  at  about  25,000,000  tons  for 
the  Mesabi  and  Vermillion  ranges  and 
about  45,000,000  tons  for  the  Lake 
Superior  district. 

Duluth — Some  drilling  for  iron  ore 
has  been  done  on  the  Namekon  Range, 
northwest  of  Tower  and  west  of  Ver- 
million Lake.  It  is  understood  that 
two  or  three  groups,  one  of  them  the 
International  Iron  &  Steel  Co.,  (Minne- 
apolis interests),  have  been  doing  this 
work.  Some  seams  of  magnetic  ore 
are  said  to  have  been  cut.  The  com- 
pany named  is  reported  to  have  spent 
$180,000  and  to  be  ready  to  spend 
more.  Two  engineers  examined  the 
properties  concerned  some  time  ago. 
The  opinion  is  expressed  that  the  opera- 
tors stand  a  good  chance  of  finding 
commercial  ore. 
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Daily  Prices  of  Metals 


Copper.  N.  Y., 
Dot  refinery* 
Electrolytio 

Tin 

Lead                               Zino 

May 

99  Per  Cent 

Straits 

N.  Y. 

St.  L. 

St.  L. 

4 

12.75 

30.00 

30.875 

5.25 

S.125@5.15        5.00 

5 

12  75 

30.125 

30.875 

5.25 

5.125@5  15        5.025 

6 

12.75 

30.125 

30.875 

5.25 

5.125@5.15  5.025@5.O5 

S 

12.75 

30.00 

30.75 

5.25 

5.12?@5.15  5.025@5.05 

9 

12.75 

29.875 

30  625 

5  25 

5.125@5.15  5.025@5.05 

10 

12.75 

29.875 

30.625 

5  25 

5   125@5.15  5  025@5.05 

*Tnose 'Prices  correspond  to  the  following  quotations  for  copper  delivered:     May  4 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York  cash,  except  where  St  Louis 
fs  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound 
Copper  is  commonly  sold  "delivered,"  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  is  quoted  on  the 
basis  of  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin.  Quotations  for  lead 
reflect  prices  obtained  for  common  lead,  and  do  not  include  grades  on  which  a  premium 
ie  asked. 

Lcndon 


Copper 

Tin 

May 

Standard 

Eleotro- 
lytio 

Spot 

3M 

Spot 

3M 

Spot 

3M 

Spot 

3M 

4 
5 
6 
8 
9 
10 

60 
59| 

60i 

601 
60 

601 
60| 

60| 
60| 
60f 

65 
65 

65 ' 
65 
65 

148} 
I49f 

149J 
1481 

1481 

ISO* 

151| 

150! 
I50i 
1S0| 

24 

24 

24f 
24i 

241 

23 
231 

23f 
23i 
23 

27 
27 

27J 
271 
27i 

26{ 

261 

27' 
27J 
27 

The  above  table  gives  the  closing  quotations  on  the  London  Metal   Exchange.     All 
prices  in  pounds  sterling  per  ton  of  2,240  lb. 

Silver  and  Sterling  Exchange 


Sterling 
Exchange 
"Checkfl" 

Silver 

May 

— i~ 

9 
10 

Sterling 
Exchange 
"Checks" 

Silver 

May 

New  York 

Domestic 

Origin 

New  York 
Foreign 
Origin 

London 

New  York 

Domestic 

Origin 

New  York 
Foreign 
Origin 

London 

4 
5 
6 

443| 

444 

444 

99| 

99f 
99| 

69| 
701 
69 

35i 
35* 
35 

444 

443| 

444f 

99| 
99f 
99| 

69* 
691 
70J 

351 
35| 
351 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  in  cents  per 
troy  ounce  of  bar  silver,  999  fine.  London  quotations  are  in  pence  per  troy  ounce  of 
sterling  silver,  925  fine.  Sterling  quotations  represent  the  demand  market  in  the  fore- 
noon.    Cables  command  three-eighths  of  a  cent  premium. 


Metal  Markets 

New   York,   May   10,   1922 

The  metal  market  has  been  gen- 
erally quiet  during  the  last  week,  tin 
and  zinc  being  particularly  stagnant. 
Lead  is  much  less  active  than  three  or 
four  weeks  ago.  Copper  business  im- 
proved somewhat,  but  sales  did  not  in- 
dicate any  general  buying  wave. 

Copper 

Copper  has  been  in  better  demand 
than  any  of  the  other  non-ferrous 
metals  during  the  last  week.  This  has 
been  partly  owing  to  the  fact  that 
copper  producers  generally  feel  that 
higher  prices  are  in  prospect  and  have 
been  reluctant  to  sell.     When  some  of 


them  began  to  raise  their  price  above 
the  13c.  level  which  has  ruled  for  the 
last  ten  days,  there  was  a  small-sized 
rush  to  contract  for  requirements  at 
the  even  figure.  Producers  who  have 
been  willing  to  sell  for  13c,  delivered, 
during  the  last  three  days  have  done  an 
excellent  business;  those  who  have 
gone  to  13|c.  have  sold  only  an  occa- 
sional carload  or  none  at  all.  In  some 
instances,  where  delivery  charges  have 
been  low,  consumers  have  been  able  to 
get  copper  for  121c,  but  in  no  transac- 
tion have  sales  netted  producers  less 
than  12.75c.  f.o.b.  refinery,  so  far  as 
we  have  learned.  Most  of  the  copper 
has  been  sold  for  June  and  July  de- 
livery. It  would  not  be  surprising  to 
see  the   131c.  level   established   within 


the  next  two  or  three  days.  Demand 
has  been  generally  distributed. 

Export  demand  has  been  in  fair  vol- 
ume to  the  usual  consuming  countries, 
including  England.  The  price  was 
advanced  from  13.26c.  to 

The  announcement  has  been  made 
that  the  Granby  output  will  hereafter 
be  sold  by  tin-  Nichols  Copper  Co.  in- 
stead of  by  the  American  Metal  Co. 

Lead 

The  official  contract  price  of  the 
American  Smelting  &  Refining  Co.  re- 
mains at  5.25c,  New  York. 

Since  the  phenomenal  demand  of  a 
few  weeks  ago,  the  market  has  set- 
t'tcl  down,  and  consumers  now  real- 
ize that  the  advance  has  been  definitely 
terminated,  so  that  they  need  not  hurry 
to  provide  for  future  requirements. 
Lead  is  freely  offered  now  at  5.25c, 
New  York,  though  5.35c.  has  been  real- 
ized on  some  lots  of  metal  for  delivery 
within  a  week  or  two.  Most  of  the 
lead  sold  at  the  5.25c  price  has  been 
for  June  delivery.  Demand  has  not 
been  large,  though  well  distributed. 
Large  orders  continue  to  be  accepted 
at  our  average  prices  rather  than  at  a 
fixed  price  to  a  greater  extent  than 
usual. 

The  St.  Louis  lead  market  is  also 
quiet.  Several  carload  orders  have 
been  placed  at  5.15  to  5.17.~>p.,  but  con- 
sumers desiring  larger  quantities  have 
been  able  to  obtain  their  requirements 
at  51c  Two  or  three  fair-sized  ton- 
nages have  sold  at  that  level. 

Lead  continues  to  go  well  into  con- 
sumption, and  the  building  industry 
should  absorb  large  quantities  this 
summer.  Corroders  have  not  taken 
quite  so  much  metal  as  usual,  but  this 
is  for  the  reason  that  they  are  plan- 
ning on  carrying  smaller  stocks  rather 
than  because  of  a  slackened  demand 
for  their  product. 

Zinc 

Zinc  has  been  exceedingly  quiet  dur- 
ing the  last  week.  The  large  buying  on 
the  rise  a  few  weeks  ago  seems  to  have 
left  producers  with  their  current  re- 
quirements well  supplied.  It  is  en- 
couraging to  note  that  the  price  has 
not  weakened,  remaining  slightly  above 
the  5c  level.  Without  doubt,  foreign 
demand  has  had  an  effect  on  keeping 
up  the  price;  several  thousand  tons  have 
likely  been  taken  off  the  market  by 
European  demands.  High-grade  busi- 
ness continues  good  at  the  unchanged 
price  of  6c.  per  lb.,  delivered. 

Tin 
Though  prices  have  declined  some- 
what, consumers  have  been  off  the 
market  to  a  large  extent.  Some  small 
business  by  both  consumers  and  dealers 
is  reported    but   the   demand  has   cer- 
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Bsiafa  i  ctrolytic 

i  in  small  lots  al  the  prices 

ts.     Tin  continues   to 

offered  in  the  Far  Bast,  where 

are  still  held,  but  n 

inticipated,   and   it   is   likely 

price  would  bring  out  eon- 

.  stop  on 

the  market. 

Arrivals  of  tin,  in  long  tons:   May  :!. 
"   >    -4.    Liverp 
.   Liverpool,  Jo;    May   9,  London, 

Gold 
mdon;    May  4th,  93 
Is.  3d.;  9th, 
10th.  9 

Foreign  Exchange 
N'o  marked  changes  have  taken  place 
in    the    exchange    market     during     the 
International    bankers  are  still 
:ioa    for    gnidani 
Tuesday.    May    9,    francs    were    9.115c; 
.;     marks.     0.3425c;     and 
an  dollars,  98.34c 

Silver 

Good  buying  by  China  and  India  ad- 
vanced the  market,  New  York  making 
a  new  high  price  for  the  year  at  70  ',c 
The  internal  dissensions  in  China, 
rather  than  any  improved  trade  condi- 
tions there,  are  considered  responsible 
for  the  rise,  and  although  the  future 
tendency  is  uncertain,  the  market 
appears  steady  at  the  present  time. 

Mexican  Dollars — May  4th.  521;  5th, 
53J;  6th,  522;  8th,  531;' 9th,  533;  10th, 
53J. 

Other  Metals 

Quotations  cover  large  wholesale  lots  unlesi 
otherwise    specified 

Aluminum — 20c.  per  lb.  for  99  per 
cent  grade;  19c.  for  98@99  per  cent; 
18c  for  94(598  per  cent.  Outside  mar- 
ket nominal  at  17.50@  18.50c  for  98@99 
per  cent  virgin  grades. 

Antimony  -•  Chinese  and  Japanese 
brands,  5.50c  W.C.C.  brand,  6@6£c. 
Cookson's  "C"  grade,  spot,  8.75@9c 
Chinese  needle  antimony,  lump,  nominal, 
per  lb.  Standard  powdered 
needle  antimony  (200  mesh)  nominal 
at  Sic  per  lb.  White  antimony  oxide, 
Chinese,  guaranteed  99  per  cent  SbaO., 
6.75  fa  7 

\  r^enic — 7c  per  lb. 

Bismuth — $2@$2.10   per   lb. 

Cadmium — Demand   for  cadmium  has 

improved    recently    and    inquiries    have 

been  received  from  London.     The  price 

quoted  for  large  quantities  is  now  $1.15 

per  lb.     The  metal  is  principally 

o  pi 

Iridium— Nominal,  $150@$170  per  oz. 

Nirkel — Standard  market,  ingot  and 
shot,  36c;  electrolytic,  39c  Small  ton- 
nages, spot,  nominal  at  30@33c 

Palladium — $50@$55  per  oz. 

Platinum — Market  slightly  weaker  at 
885  per  oz.,  but  stocks  are  low  and  deal- 
ers not  inclined  to  sell  much  at  that 
level. 

Quicksilver— $55  per  75-lb.  flask.  San 
Francisco  wires  $54.30.     Steady. 


Tho  prices  of  Cobalt,  Molybdenum, 
Monel  Metal,  Osmium,  Rhodium,  Sele- 
nium. Thallium  and  Tungsten  are  un- 
changed from  the  prices  in  the  issue 
of   May  6. 

Metallic  Ores 

Molybdenum  Ore — Increased  demand 
for  ferromolybdenum,  coupled  with  the 
at  the  Colorado  properties  are 
closed  down,  has  resulted  in  an  active 
demand  lor  molybdenum  ore,  and  the 
price  has  advanced  to  50c.  per  lb.  of 
MoS  .  for  85  percent  MoS:  concentrates. 

Tungsten  Ore — Chinese  quoted  nom- 
inally at  slightly  advanced  price,  $2.75 
per  unit. 

The  prices  of  Bauxite,  Chrome,  Man- 
ganese Tantalum.  Uranium,  Vanadium, 
Titanium  and  Iron  Ore,  Zircon  and 
Zirkite  are  unchanged  from  the  prices 
in  the  issue  of  May  6. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  May  6 — Zinc  blende,  per 
ton.  high,  $32.70;  basis  60  per  cent  zinc, 
premium,  $31;  Prime  Western,  ,f2i»; 
fines  and  slimes,  $28@$27;  average 
settling  price,  all  grades  of  blende, 
$30.04.  Calamine,  40  per  cent  zinc, 
average,  $15. 

Lead,  high,  $73.95;  basis  80  per  cent 
lead,  $70@$72;  average  settling  price, 
all  lead  ores,  $70.02  per  ton. 

Shipments  for  the  week:  Blende,  11,- 
515;  calamine,  125;  lead,  1,808  tons. 
Value,  all  ores  the  week,  $475,700. 

Purchases  this  week  were  3,340  tons 
under  last  week,  buyers  feeling  that 
present  prices  were  no  longer  war- 
ranted, since  the  foreign  market  had 
I  below  an  export  level.  With 
export  hopes  blasted  and  a  resurvey  of 
the  domestic  situation  made,  a  thought 
has  assumed  shape  that  in  all  prob- 
ability consumers  were  pretty  well 
stocked  against  the  existing  coal  supply 
and  that  a  falling  off  in  demand  might 
occur.  Sellers  of  zinc  ore  refused  to 
accept  a  pessimistic  view  and  declined 
to  accept  lower  offerings,  and  as  a  con- 
sequence only  7,690  tons  was  sold,  as 
ist  11,030  the  previous  week. 

Platteville,  Wis.,  May  6  —  Blende, 
basis  60  per  cent  zinc,  $30  per  ton.  Lead 
ore,  basis  80  per  cent  lead,  $70.50  per 
ton.  Shipments  for  the  week:  Blende 
363;  lead  ore,  70  tons.  Shipments  for 
the  year:  Blende  5,318;  lead  ore,  830 
tons.  Shipped  during  the  week  to  sepa- 
rating plants,  1,066  tons  blende. 

Non-MetaI!'c  Minerals 
Feldspar — One  producer  reports  No.  1 
pottery  grade  has  recently  been  in  good 
demand  at  a  slight  recession  in   price, 
$6.40  per  ton,  f.o.b.  Eastern  mines. 

Talc— 20  to  200  mesh,  $7@$12  per 
ton,  f.o.b.  Vermont;  $8@$10,  f.o.b. 
Georgia;  200  mesh,  $18,  f.o.b.  Califor- 
nia; through  No.  25  Swiss  silk,  $25, 
f.o.b.  California.  Market  fair,  but  pro- 
ducers complain  of  Italian  and  Cana- 
dian competition  and  high  freight  rates 
to  Eastern  points  of  consumption. 

Prices  are  unchanged  from  those 
in    the    issue   of    May   6,   on    Asbestos, 


Barytes.  Borax,  Chalk,  China  Clay, 
Emery,  Fluorspar,  Fuller's  Earth, 
Graphite,  Gypsum,  Limestone,  Mag- 
nosite,  Mica,  Monazite,  Phosphate, 
Pumice,  Pyrites,  Silica  and  Sulphur. 

Mineral  Products 

Copper  Sulphate — Active  demand  and 
advancing  copper  prices  have  resulted 
in  an  advance  to  5.75c  per  lb.  for  large 
crystals. 

The  prices  of  Potassium  Sulphate, 
Sodium  Nitrate,  and  Sodium  Sulphate 
are  unchanged  from  the  issue  of 
May  6. 

Ferro  -Alloys 

Fern.manganese — Domestic,  78  to  82 
per  cent,  $67@$69,  f.o.b.  furnace; 
English,  $65,  c.i.f.  Atlantic  seaports. 
Spiegeleisen,  19  to  21  per  cent,  scarce 
at  $35  per  gross  ton,  f.o.b.  furnace;  16 
to  19  per  cent,  $34. 

Ferrotitanium,  Ferrocerium,  Ferro- 
chrome,  Ferromolybdenum,  Ferrosili- 
con,  Ferrotungsten,  Ferro-uranium,  and 
Ferrovanadium  are  unchanged  from  the 
prices  published  May  6. 

Metal  Products 

Copper  Sheets  —  New  York  base, 
19.25c  per  lb.;  wire,  14.75c 

Lead  Sheets,  Nickel  Silver,  Yellow 
Metal,  and  Zinc  Sheets  are  unchanged 
from  the  prices  published  May  6. 

Refractories 
Bauxite  Brick,  Chrome  Brick,  Chrome 
Cement,     Firebrick,     Magnesite     Brick, 
and    Silica    Brick   are   unchanged   from 
the  prices  quoted  May  6. 

The  Iron  Trade 
Pittsburgh,    May    9,    1922 

The  steel  market  has  made  gains 
in  the  last  week,  buyers  being  insistent 
on  early  deliveries.  Specifications 
against  contracts  are  heavy.  The  in- 
dustry seems  to  have  settled  down  to  a 
relatively  steady  rate,  at  36,000,000  to 
38,000,000  tons  of  ingots  a  year.  There 
is  no  material  change  in  the  strike 
situation  in  the  Connellsville  region, 
where  production  is  at  about  one-third 
the  rate  in  March.  After  long  idleness 
the  agricultural-implement  factories 
are  moderately  active.  Railroad  buying 
is  of  fair  proportions,  and  the  auto- 
mobile industry  is  operating  at  close 
to  capacity. 

Steel  prices  are  firm  and  some  inde- 
pendent mills  have  been  advancing  quo- 
tations. rn  occasional  instances  deliv- 
ery premiums  would  be  paid.  Sheet 
bars  have  sold  at  $35. 

Pig  Iron — The  merchant  furnaces  re- 
main out  of  the  market  as  regular  sel- 
lers. There  is  hardly  any  inquiry.  On 
a  forced .  purchase  about  $24,  Valley 
basis,  would  probably  have  to  be  paid 
for  bessemer,  basic  or  foundry. 

Coke 
Connellsville  Coke — With  limited  de- 
mand and  offerings  the  market  is  up 
25c,  U  $6.25  for  furnace  and  $6.75  for 
foundry.  Connellsville  steam  coal  is 
higher,  at  $3. 
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Chile  Copper  Co. 

The  sixth  annual  report  of  the  Chile  Copper  Co.  for  1921 
shows  that  although  operations  were  carried  on  at  less 
than  half  the  scale  maintained  in  1920,  the  actual  cost  of 
producing  copper  increased  only  0.1c,  the  cost  being  10.7c. 
per  lb.  during  1920  and  10.8c.  during  1921.  This  figure 
does  not  include  depreciation  and  depletion.  During  March, 
i;<22,  the  figure  had  been  reduced  to  7.8c.  per  lb.  Develop- 
ment of  a  new  anode,  which  will  be  installed  throughout 
the  tanks  by  the  end  of  1922,  will  in  itself  reduce  the  cost 
3c.  per  lb.  A  combined  statement  of  income  and  surplus 
accounts  for  the  Chile  Copper  Co.  and  the  Chile  Exploration 
Co.  for  the  year  ended  Dec.  31,  1921,  follows: 

Operating  revenue 

Copper  sold  and  delivered.  67,823,964  lb.  («   13.7993c...  $9,359,266 

Operating  cost 

Cost  f.o.b.  plant  yards  ...    J6.595.449 

Freight,  insurance,  and  delivery  expense  .......  738.513 

Selling  expense 90,554 

7.424,517 

Operating  profit    $1,934,749 

Other  income 

Dividends — Chile  Steamship  Co.  $100,000 

.terest  and  discount  received  678,211 


Miscellaneous 


Total  i 

Charges  against  i 

Taxes  and  miscellaneous  charges 
Interest  on  bonds  of  Chile  Copper  Co. 


Net  loss  carried  to  surplus  account . 


Balance  of  surplus  account  as  stated  Dec.  31.  1920,  deficit 
Add 

Adjustment  of  Chilean  import  duties  and  miscellaneous 
adjustments 

Net  deficit,  Dec.  31,  1920.  as  adjusted 
Net  loss  for  year  as  above 


$349,718 
878,076 


Charges  against  surplus 

Depreciation  of  plant  and  equipment .  . 
Obsolete  plant,  equipment,  and  supplie. 

Depletion  of  ore  reserves 

Amortization  of  discount  on  bonds   .  . 


$2,984,115 

232,473 

1,338,520 

140.000 


Silver  King  Consolidated  Mining  Co. 
of  Utah 

A  report  of  the  operations  of  the  Silver  King  Consoli- 
dated Mining  Co.  of  Utah  for  1921  shows  assessments  of 
$258,835.96.  Production  amounted  to  twenty-nine  tons  of 
ore,  of  a  net  value  of  $1,179.50.  Financial  statement 
follows: 


Cash  on  hand,  Ja 
Inventory. 


Sale  of  capital  stock 

Assessments  N os.  10,  1 1 ,  and  12 

Ore  sales 

Notes  payable 

Sale  of  second-hand  equipment . 

Accounts  receivable 

Miscellaneous 


$19,244.50 
258,835.96 
1,179  50 
19,900.00 
4,017.41 
6,326.34 
36.35 


DISBURSEMENTS 


Mine  account 

Tunnel  account. 

Mill  maintenance 

accounts 

General,  office  and  legal. 

Interest 

Miscellaneous 

Accounts  and  notes  paid.  .  . 


T.  tal  disbursements 

Less   accounts   payable   taken   into   account 
and  charged  out  Dec.  31,  1921 

Total  cash  disbursements 
Balance  on  hand,  Jan.  I,  1922 
Cash. 
Inventory 


$3,352  66 

92,709.  14 

1,893.65 

34.032.43 

15,789.00 

787.98 

175,769.26 

$324,335.12 

10,392.86 


Tl-e  number  of    issued  and  outstanding  shares  of  capital   stock 

on  Dec.  31.  1921. 
The  number  of  shares  remaining  in  Treasury  on  Dec.  31,  1921      . 

Total  number  of  shares  authorized 

The  Spiro  tunnel  was  driven  904  ft.  during 
making  its  total  length  15,014  ft.  on  Jan.  1,  1922. 
dent  states  that  "the  position  of  the  company  is 
than  it  was  at  the  beginning  of  the  year  and  is 
daily." 


$313,942  26 


1.250.000 

the  year, 
The  presi- 
far  better 
improving 


Less  unamortized  bond  discount 


Ore  reserves  as  of  Dec.  31,  1921,  were  as  follows: 


Oxidized  ore 
Mixed  ore. .  . 
Sulphide  ore. 


327,630.000  tons,  averaging  I  91  per 
15  1.000,000  tons,  averaging  2  98  per 
210,000,000 tons, averaging  I   84pet 


cent  copper 
cent  coppei 
cent  copper 


During  the  year,  54,008,065  lb.  of  marketable  copper  was 
produced.  Production  in  December,  1921,  and  for  several 
months  preceding,  was  about  2,000  tons;  in  January,  2,697; 
in  February,  3,441;  and  in  March,  4,161  tons.  From  the 
t  me  the  ore  is  mined  to  the  production  of  finished  wire 
bars  is  only  twelve  days,  compared  with  ninety  to  one 
hundred  days  with  most  producers.  During  1922  the  de- 
chloridizing  plant  will  be  enlarged,  additional  mine  tracks 
provided,  fifty  additional  ore  cars  secured,  water  conserva- 
tion will  be  extended,  and  other  improvements  will  bring 
the  capacity  of  the  plant  to  about  200,000,000  lb.  of  copper 
per  year.  Further  minor  additions  would  bring  the  ca- 
pacity to  225,000,000  lb. 

Capitalization :  Outstanding,  3,800,000  shares  at  $25  par. 
Funded  debt,  $15,000,000  in  collateral  trust  7  per  cent  ten- 
year  convertible  gold  bonds;  and  $35,000,000  in  collateral 
trust  6  per  cent  fifteen-year  convertible  gold  bonds. 


Hedley  Gold  Mining  Co. 

A  report  of  the  operations  of  the  Hedley  Gold  Mining  Co. 
for  1921  shows  no  production,  as  the  property  was  closed 
in  November,  1920.  The  financial  condition  of  the  company 
on  Dec.  31,  1921,  is  shown  by  the  following  balance  sheet: 

ASSETS 
Fixed 

Mines  and  mining  claims                          $1,359,715.78 

Buildings,  machinery,  and  plant  656,831.85 

Stock:  the  Similkameen  Water  Works  Co..  Ltd.  6.000  00 

Copper  Flat  property  200.000.00 


Deferred 
Supplies 

Mine  development 
Items  in  suspense 

Current 

Cash  in  banks 

Accounts  receivable . 


$74,965  55 
57,948  67 
10.205  34 


LIABILITIES 
Capital  stock 

Authorized  and  issued 

(  240.000  shares,  par  value  $  1 0  each.) 
Current 

Accounts  payable,  sundry  creditors 

Reserve 

For  taxes 

Cnearned  insurance 

Surplus  at  Dec.  31,  1921 


68.038  52 
$2,433,705   71 

$2,400,000.00 

2,714.20 
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Development  work  during  1921  did  not  increase  the  ton- 
f  reserve  ore.  which  is  estimated  at  70,000  tons  of 
rithout  taking  into  account  considerable  lower- 
old  not  be  milled  at  a  profit  under  present 


Belmont  Surf  Inlet  Mines,  Ltd. 

A    report    of   the   operations   of    the    Belmont   Surf   Inlet 
Mines,  Ltd..  for  1921,  show  .in  operating  profit  of  $62,758.94 
•  the  following  account: 

■  i]  rs 

Values  reali.M  ,..$632,731.12 

bi  re 

Mining  $454,604   15 

Milling  145.291 

LmmBm  22,321    ■>■ 

622,222.09 

$10,509.03 

PinVrrnee  in  exchange  .r-  isiaoome  70,059.22 

$80,568.25 

Uw  on  maime  muk  of  h<  "?'i!1?  ?n 

Less  rents  »nd  discounts  6.024.60 

$".217.69 
Administration  expenses .  $8,591.62 

Operating  profit  for  the  year  1921  $62.758  94 

IVpreciation 

Mdl.  buildings  and  machinery  tug  37,639  81 

Set  income  for  the  year  1921  $5,119    13 

Balance  sheet  as  of  Dec.  31,  1921,  follows: 
ISS1  TS 

.Mines  and  mining  claims  at  cost                               $1,923,465.22 

Mill,  buildings  and  machinery  after  writing  off  $255,626.  34  de- 
preciation       ..  307,226.57 

Launches  and  tug  after  writing  off  $8.55"  30,635.65 

$2,261,327.44 
Investment 

Surf  Inlet  Power  Co.,  Ltd  200,000.00 

Deferred  accounts...  9,912.19 

Available  assets $124,180  69 

Concentrates  on  hand  14.734.32 

Ore  stocks  on  hand  4.948   18 

Accounts  receivable.  .  75,027.48 

Cash  in  bank  and  on  hand  74,915.21 

293,805.88 

$2,765,045.51 
LIABILITIES 

Capital  stock 

i.500.000sharesof  $  I  each,  fully  paid $2,500,000.00 

■  labilities 59,251.86 

Reserve  for  income  taxes  up  to  date 48,758.90 

•Surplus 

Balance  as  at  Dec.  31,  1920 $252,336  62 

Net  income  1921 5,119.13 

$257,455.75 
Leas  adjustments  of  prior  -  100,421.00 

157,034.75 

$2,765,045.51 

The  metal  content  of  134,570  tons  produced  was  39,825.19 
oz.  of  gold,  24,549.5  oz.  silver  and  709,971  lb.  of  copper. 


Movements  of  Ores  and  Metals  for  March 

Imports  and  exports  of  the  more  important  metals  and 
ores  in  March,  1922,  and  the  revised  figures  for  March, 
L921,  as  compiled  by  the  Bureau  of  Foreign  and  Domestic 
Commerce,  are  as  follows: 


Noted  Indian  Gold  Mine  Pays  Dividends 
for  Thirty-six  Years 

The  net  revenue  of  the  Mysore  Gold  Mining  Co.  for  1921 
was  £648,762  4s.  6d.,  the  receipts  from  the  sale  of  gold  and 
silver  amounting  to  £688,640  17s.  lid.  The  total  profits 
aggregated  £213,030  5s.  3d.,  of  which  £61,000  (25  per  cent 
of  value  of  fully  paid  shares)  was  distributed  in  dividends. 
The  liquid  assets  as  at  Dec.  31,  1921,  amounted  to  £508,003 
5s.  Id.  This  is  the  thirty-sixth  consecutive  year  in  which 
the  company  has  paid  a  dividend,  the  total  amount  thus 
distributed   to   date  amounting  to    £9,146,519    13s.    lid. 

On  the  termination,  in  May  last,  of  the  arrangement 
for  the  sale  of  gold  to  the  government  of  India,  the  com- 
pany was  able  to  sell  all  its  product  in  the  open  market. 
Sales  have  been  effected  in  London,  involving  shipment  to 
New  York;  and  it  has  been  possible  to  dispose  of  parcels  of 
the  metal  in  India  on  advantageous  terms.  The  average 
price  in  British  paper  money  has  been  favorable,  although 
toward  the  end  of  the  year  under  review  there  was  a  con- 
siderable  decline   in   the  premium. 


IMPORTS 

In  Pounds,   Unless  I ' 

Stilled 

March, 

March, 

1921 

.    1922 

regulus  or  metal 

1,776,484 

2,441,872 

i  oppei 

4,029,414 

1,005,357 

1  onoontntes,  contents 

4.816.400 

2,799,997 

Matte  and  regulus,  content* 

1,020,103 

169,070 

Imported  from 
Canada 

123,648 

223,280 

423,480 

261,892 

Cuba. 

2,852,773 

2,224.641 

Chile     

2,782,246 

252,909 

Peru 

330,952 

3,226 

1  orefined  blade  and  blister 

12,448,823 

17,205,149 

Refined,  in  bars  and  plates 

324,060 

13,737,242 

35,06  2 

4,097,807 

<  'nmposition  metal,  copper  chief  value. . . 
Lead 

450 

108,129 

341,211 

642,376 

Bullion,  contents 

1,867 

13,034,908 

Imported  from 
Canada 

163,269 

340,267 

9,867 

13,034,908 

Chile 

221,008 

Other  countries 

169,942 

81,101 

Pigs,  bars  and  old 

1,993,264 

Manganese  ore,  long  tons. 

69,710 

15,124 

Imported  from 

30,750 

British  India 

38,460 

Other  countries 

500 

828 

64 

18,773 

7,533 

Imported  from 

Tin 

Ore  and  oxide,  long  tons 

11,223- 

7,533 

1,852 

566 

Bars,  blocks  and  pigs 

3,028,356 

15,783,259 

Imported  from 

United  Kingdom 

907,289 

3,327,204 

British  Straits  Settlements. . . 

1,689,489 

10,892,979 

Dutch  East  Indies 

279,922 

319,201 

281,845 

56,000 

270,172 

56,377 

731,137 

Zinc 

981,494 

153,408 

Imported  from 

470,927 

153,408 

Blocks,  pigs  and  old. 

6,162,061 

42,916 

EXPORTS  OF  COPPER,  LEAD  AND  ZINC 

In   Pounds 

March, 

March, 

1921 

1922 

Copper 

( >re  concentrates,  matte  and  regulus,  copper  content 

60,970 

1  nrefined  black  and  blister 

33,613 

Refined,  in  ingots  and  bars. 

36,574,236 

72,393,485 

Exported  to 

2,106,438 

3,353,514 

2,925,938 

10,227,165 

19,020,962 

26,357,542 

Italy 

3,642,817 

Netherlands 

1,164.846 

2,746,519 

554,656 

1,526,812 

509,009 

1,143,374 

United  Kingdom. 

7,406,780 

4,713,226 

1,224,040 

99,213 

8,848,079 

1,661,567 

9,735,341 

Composition  metal,  copper  chief  value 

3,216 

273,525 

Pipes  and  tubes 

144,001 

293,826 

127,537 

Plates  and  sheets. . 

830,544 

1,438,667 

Rods 

5,130,679 

Wire 

984.878 

1,344,995 

Lead 

Pigs  and  bars 

77,458 

168,115 

From  foreign  ore 

3,138.794 

11,170,618 

Exported  to 

2,464,953 

United  Kingdom 

2,017,347 

1,904,670 

21,649 

10,529 

112.000 

448,000 

526,879 

1.200 

1,064,056 

Zinc 

5,983,702 

7,340 

635,195 

From  domestic  ore 

174,106 

6,668,357 

784,000 

Total  zinc  slabs  and  blocks,  . . 

174.106 

7,452,357 

Exported  to 

Italy 

United  Kingdom 

4,483,828 

1,654,325 

3,750 

167,534 

136,833 

5.547 

33,523 

1,030.523 

110,598 

171,865 

391,568 

269,825 

53.615 
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Week  Ended    May  6,  1922 


Hitth 
coppfr 


■ 
Alaaka-Br.  Col.  new. 

tUk>U6l      

Anaconda 

Arcadian  Consol 

Ariz.  Com*l 

Big  Lodge 

Bingham   Mines  .. 
Calumet  &  Arizona. 
Calumet   A 
Canada   Copper 
Centen  nial. 

Cerro  de  Pasco 

Chile  Copper 

Chino 

Columbus    Kexall.    . 
Con.   Arizona 
Con.   Copper  Mines 
Copper  Range 

Crystal  Copper 

Davis- Daly 

East  Butte 

First  National 

Franklin 

Gadsden  Copper 

Granby  Consol 

-  Cananea.. . . 


Host,  m 

N.  Y.  Curb 

Boston 

Nefl  York 

Boston 

Boston 

N    *    Curb 

Boston 

Boston 

Boston 

N.  Y.  Curb 

Boston 

New  York 

New  York 

New  York 

Sail  Lake 

N    Y.  Curb 

NY.  Curb 


*55 
IH 
37} 

20i 
294 

t*3! 


i  Curb 


>ck. 


Ha 

Howe  Sound.... 

Inspiration  Consol... 

Iron  Cap 

Isle  Royale 

Kennecott 

Keweenaw 

Lake  Copper 

La  Salle 

Magma  Copper 

Majestic 

Mason  Val] 

Mass.  Consolidated. 

Miami  Copper 

Michigan 

Mohawk.         .    .     . 
Mother  Lode  Coa. .  . 

Nevada  Consol 

New  Cornelia 

North  Butte 

North   1  ake 

Ohio  Copper 

Old  Domin 

Osceola 

Phelps  Dodge 


Ray  Consolidated 

Rav  Hercules 

St.  Mary's  Min.  Ix 
Seneca  Copper. . .  . 

Shannon 

Shattuck  Arizona.. 

South  Lake 

Superior  &  Boston. 
Tenn.  C.  &  C.  cfs. 

Tuolumne 

United   Verde  Ex 

Utah  Consol 

Utah  Copper 

Utah  Metal  &  T 

Victoria 

Winona 

Wolverine 


Bosto 

Bosto 

Bosto 

Bcston 

Boston  Curb 

Boston 

Boston  Curb 

New  York 

New  York 

Bi  ston 

N   Y.  Curb 

New  York 

Boston  Curb 

Boston 

New  York 

Boston 

Boston 

Boston 

NY   Curb 

Boston  Curb 

Boston 

Boston 

New  York 

Boston 

Bcston 

N.  Y    Curb 

New  York 

Boston 

Boston 

Boston 

N.  V.  Curb 

Boston 

Boston 

*  (pen  Mar. 

Boston 

New  York 

N    Y   Curb 

Boston 

Boston 

Boston 

New  York 

Boston 

Boston 

New  York 

Boston 

Boston  Curb 

Boston 

New  York 

Boston 

Boston 

Boston 


21 
14 

11 , 


24 


29| 

H 

59i 


I8J 
281 


25} 
3{ 

40 ; 

7} 

23i 


'20,  Q  $0.  50 

4 

25      Mar    '19  I    00 

>2j    \  a     '20,  Q  I    00 

18.  tj  0   50 

'24 

'19,  Q 

51     Mar   '22.  cj 

270    June  '20.  (J 

•50 

I0J   Dec.    18.  SA 

J7J   Mar.    21.  Q 


281  Sept.  '20,  Q 


»8      Dec. 

11 
41'.    Mar 

II 

81  Mar. 
II  Dec 
•85     Feb. 

21      .. 

1A 
27     May 
ill    N  iv 

31 

31  Jan. 

4o;  i  ici 

9     Sep! 


'20,  Q 
19,  A 
19.  SA 


21.  Q 
20.  Q 
'20.  K 
■19,  SA 

20.  Q 


57       eb.  '22.  Q 


'411 


131       131 


*10 

241  Dec 
35  June 
Apr 
45'  M  it 
16}   Dec. 

i; 

451  Apr    '22.  K 
13} 
*80     Nov.  '17.  Q 
8     Jan.  '20.  Q 
*90 


'18.  Q 
'20.  Q 
•22.  Q 
•20.  Q 
'20.  Q 


*90 
1} 

121        "J        II"   Ma 
»69      *65        *69      Ma 


■22.  Q 

•18. 
'22.  Q 


NICKEL-COPPER 


Internat.  Nickel   .  . 
Internal,  Nickel,  pfd 


National  Lead 

National  Lead,  pfd. 
BI    J  seph  Lead   .    . 


New  York- 
New  York 
New  Y   rk 


801     82|.   Feb.  '22,  Q 


931  Mar  '22.  Q 
110  Mar. '22,  Q 
15     Ma:  '22,  Q 


QUICKSILVER 
IJ  I 


Am.  Z.  L.  &  S  .  .  New  York 

Am.  Z.  L.  &  S.  pfd   .  New  York 

Butte  C.  &  Z New  York 

Butte  it  Superior..  New  York 

Callahan  Zn-Ld New  York 

New  Jersei   Zn N.  Y.  Curb 

Yellow  Pine Los  Angeles 

♦Cents  per  share.  tBid    or   asked. 


0.25 
0.50 

5  00 


0  37; 

0  05 

1  00 

0  25 
0.50 
0  15 


0  05 

1  00 
0  25 
0  50 
0  50 


2 

'  19.  Q 
~I0 

0.50 

21 

17.  Q 
'22  Q 

1   00 
0.50 

0  25 
0.25 
0.25 


1    00 

0  50 
1.00 

1  00 

0  25 

2  00 


I  50 
1.75 
0  25 


I9f 

181 

18} 

May 

'20. 

1.00 

44 

4il 

44 

N  iv 

•20.  Q 

1.50 

71 

6i 

H 

June 

'18. 

0  50 

311 

291 

30} 

Sept. 

'20. 

1   25 

'It 

71 

71 

Dec 

•20,  Q 

0.50 

1461 

146 

146 

Feb. 

22.  Q 

2  00 

*45 

*40 

•40 

•20,  Q 

0  03 

Q,  Quarterly      SA,  Semi-annually.    M. 


Monthly.    K,  Irregular.    I.  Initial.    X,  Includi 

Toronto  quotations  courtesy  Hamilton  B.  Wills;  Spokane.  Pohlman  Investment 
•Co.;  Salt  Lake,  Stock  and  Mining  Exchange;  Los  Angeles,  Chamber  of  Com- 
merce and  Oil:  Colorado  Springs.  The  Financial  Press.  N.  Y. 


Stock  Eicb. 

Id  New  York 

Uaska  Juneau  New   i  ork 

Carson  Hill  New  1  ork 

I  Irewon  Consol.  Ci..  .  N.  Y.  Curb 

i  'ension     .  Tori  into 

D    ai    Mines  New  York 

'.  ,1, In,  1,1  N    1     Curb 

I  lolden  <  vc-lr  Colo.  Springs 

Qoldfield   Consol  N    V.  Curb 

Hollingor   Consol Toronto 

Mining  New  York 

Kirkland    Lake Toronto 

I  ake  Shore. . .  Toronto 

Molntyre-  Porcupine.  Toronto 

Porcupine  Crown..    .  Toronto 

Porcupine  V.  N.  T...  Toronto 

Portland  Colo    Springs 

Schumacher Tl  f 

Silver  Pick  N.  5    '  urb 

Peek   Hughes      .  Toronto 

Tom  Herd  lis  Angeles 

I'nited  Eastern NY    Curb 

Vindicator  Consol  Colo.  Springs 

White  Caps  Mining.  N.  Y.  Curb 

w  ight-Bargreaves,  Toronto 

Yukon  Gold....  NY   Curb 


Hlttli 
GOLI) 


15} 

21     Apr. 
•85 
27!  Apr. 


•7  »7  *7  Dec 

9  80  9  65  9.75  May 

73  711  72!  Apr 

•46  *42  *44! 

2  44  7.  35  2  38  Nov 

19   25    18    50    19  00  May 

•29S  ^26}  »28!  July 

•39  »34}  «37! 

*30  *30  *30  Oct. 

•591  *57  *58     

•20  »I8  *I9  .... 

»601  *58  *59 


22,  Q,  X  JO    ID 
'22.  y 


t)  II 1 
0  05 
0  05 
0.25 


•22, 
■22,  M 

•21.  K 
22,  K 
17, 

20,  Q  ' 


0  02 
0  05 
0  03 


•19 


'10 


Batopilas  Mining  New  York 

Heaver  Consol Toronto 

Coniagas Toronf  i 

Crown  Hescrve Toronto 

Kerr  Lake N.  Y.  Curb 

La  Hose Toronto 

McKinley-Dar.-Sav. .  Toronto 

Mining  Corp.  Can. . .  Toronto 

Nipissine  N.  Y.  Curb 

Ontario  Silver New  Y'ork 

Ophir  Silver  N.  Y.  Curb 

Temiskaming Toronto 

Trethewey Toronto 


3  Oh     2.85 
II  I 

SILVER 

II  > 

•36        *34} 
1   30      1.27 


I. IS 

6} 
91 


I  June 

I I  Dec. 
*35      May 

1.27     May 
•17  I    Jan.  ' 

4  Apr. 
*28}  Apr. 
*30i  Oct. 
1.05  Sepl 
61  Apr. 
8j  Jan. 
*I2     Jan. 


07.  I 
20.  K 
21. Q 


0.12 
0  03 
0  121 
0  05 
0  I2i 
0   10 


22,  Q.  X  0  30 

19,  Q  0  50 
12,  0   10 

20.  K  0  04 
19,  0.05 


GOLD    AND    SILVER 


Boston  &  Montana.. .  N.  Y.  Curb 

Cash  Boy NY.  Curb 

Dolores  Esperanza  ..  X.  Y.  Curb 

El  Salvador N.  Y.  Curb 


*22       *I9       *20 


Butler N 

Jumbo  Extension...  .  N, 

MacNamara  M.&M.  X. 

Tonopah  Belmont..  N. 

Tonopah  Divide N. 

Tonopah  Extension..  N. 

Tonopah  Mining   .  N. 

West  End  Consol....  N. 


Curb 
Curb 
Curb 
Y.  Curb 
Y.  Curb 
Y.  Curb 
Y.  Curb 
Y.  Curb 


»8     Aug.  '18,  SA      0  07 
0  05 
'10.  0.021 

•22,  Q         0.05 


>     May  ' 
I  HApr.  ' 


IH 
H 


Caledoni 

Cardiff  M.  &  M Salt  Lake 

Chief  Consol Boston  Curb 

Consol.  M.  &  S Montreal 

Daly  Mining Salt  Lake 

Daly-West Boston 

Eagle  &  Blue  Bell   .  .  Boston  Curb 

Electric  Point Spokane 

Federal  M.  &  S.  New  York 

FeJeral   M.  &  S.  pfd.  New  York 

Florence  Silver Spokane 

Grand  Central Salt  Lake 

iiecla  Milling N.  Y.  Curb 

Iron  Blossom  Con. . .  X  Y.  Curb 

Judge  M.  *S...  Salt  Lake 

Marsh  Mines N.  Y.  Curb 

Prince  Consol Salt  Lake 

H  imbler-Cariboo. . .  .  Spokane 

Hex  Consol N.  Y.  Curb 

S  mth  Heela Salt  Lake 

Standard  Silver-Ld..  N.  Y.  Curb 

Stewart  Mines N.  Y.  Curb 

Tamarack-Custer. . . .  Spok: 


4!         4 

231       22; 

12.00  tl.00 


ii 
I3j 


m 

*75 
13} 


IJ  \pr 

1  HApr. 
15  Dec 

*7  Jan. 

*95  Dec 

4;  May 

23}  Oct. 

.  .  .  July 

2  Dec. 
21  Apr. 

*8}  May 


'22.  Q  0  05 

22,  SA.X  0  071 
■19,  SA       0.05 


*22  Apr. 

*75  Jan. 

61  Mar. 

*20  Apr. 

2 .  60  Sept. 

*18  June 

*5  Feb. 


•21.  M 
■20. 
•22,  Q 
•20,  Q 
■20.  Q 
■20,  Q 
■21.  K 
■20,  SA 
'09, 
•22.  Q 
■19, 
■21.  K 
•22.  Q 
•22,  Q 
'20,  Q 
21.  I 
'17, 


Ml 


*15       *23     Oct.  '17. 


0  05 
0.621 
0  10 
0.25 

0  05 
0.03 

1  50 
I   00 

0  011 

0.01 
0.15 

0.02! 
0  12! 
0.02 
0  021 
0.01 


Sept.  '19,  K        0   15 


19, 


M0 


2.55      2    50 
2.00      1.971 


II 


21. Q 
20.  K 
17. 


Tintic  Standard Salt  Lab 

Utah  Apex Bostou  3}         3  3}  No 

Wilbert  Mining N.  Y.  Curb 

Y  VNADIUM 

Vanadium  Corp New  York  47j       41}       47|  Jan. '21.  Q 

ASBESTOS 
Montreal  60         57         57     Apr.  '22.  Q 

Montreal  75         75         75     Apr. '22,  Q 

SULPHUR 
New  York  I9|        17         181   Nov.  '19.  Q 

.      New  York  441       43}       43}   Mar. '22,  Q 

MINING.  SMELTING  AND  REFINING 


0  05 
0.05 
0.04 
0.05 
0.25 
0  01 


Asbestos  Corp 
Asbestos  Corp.  pfd.. . 


AmerJm.  &  Ret. .  .  . 
Amer!^m.&  Ref.  pf. 
Am.  Sm.  Sec.  pf.  A. . 
U.  S.  Sm.  R.  &  M. 
U.S.  Sm.R.&  M.  pf.. 


New  York 
New  York 
New  York 

New  York 
New  York 


59J 


571  Ma 
98}  Mar 
92J  Apr. 
40  Jan. 
45}  Apr. 


•21.  Q 
'22  Q 
■22,  Q 
■21, Q 
•22,  Q 


1.50 
0.50 
1.75 
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Current  Prices  of  Mine  Materials  and  Supplies 


Rise  and  1  all  of  the  Market 
twees — Dynamiti  th  slight  advances  along 

ntinue  brisk  and  linseed 
the  New  York  market     Drill  rods  are  st< 
-hows  added   strength   over   the   previous   two 
Cement  is  quoted  20e.  higher. 

J  ellow   pine  down   $1    in  Chicago,  douglas  tir 
and  hemlock  fail  $3  in   Los  Angeles.     Lime  is  15c.  to  20c. 
51    I    nis  and  Seattle 

sill  I  I  -  in  per  100  lb   in  various  cities  from  warehouse  also  the 

mill: 

irvh. 

Fran-  Ww 

M  I.  yp* 

$3  95  $3  38 

3  15  4  30  4   30  5  45  4  25 
Cialv  i 

4  15  5  30  5  30  6  30  5  25 

siih  i    Pittsburgh  and 

Chicago 

. Pittsburgh . 

Current  Year  Ago  BinniiiKham  Chicago 

Standard  beseemer  r,  540  00       $45.00  $40  00 

40  00  47  00  $40  00  40  00 

I  K  \(  k  -i  PPLIES     !  base  per  100  lb.  f.o.b.   Pittehurgh 

the  warehouse  prices  at  the  places  named: 

. Pit  Isburgh .  San      Bir- 

Fran-     ming 
Current  sco      ham 

"'"$2    15  -2  2>         $3  30         $2.55       $3  00     $4.25  $3.10 
3   00.  3  65         4  25       5.25     4.05 

2  40  2  50  2  40       3   00       4.00     3.25 

NiRtt   II  KM    \1\IIRI\I  ase  prices  f.o.b   mill,  Pittsburgh 

Hirmingham  together  with  quotations  per   100  lb.  from  warehou 
places  named: 

Bir- 
Pitts-  mine-  San 
burgh,  ham  New  St  Chi-  Fran- 
Mill  Mill  York  Pallas  Louis  cagn  cisco 
I  60  $1  6>  $2  58  $4  00  $2  57!  $2  48  $3  10 
1  60  1  65  2  58  4  00  2  57;  2  48  3  10 
i  in. 

I  60  1  65  2  58       4  00       2.57!  2  48  3   10 

I    61  1.65  2  58       4.00       2  571  2.48  3    10 

I   60  I   65  2   58       4  00       2  57?  2  48  3    10 

U.RI    R<  >!•[  1. 1»  from  list  price  in  regular  grades  ol  bright  and  galvan- 

ised si 

Eastern    Territory 

New  York 

and  East  of 

Missouri  River 

30°; 

32i^ 

New  York     Cleveland     Chicago 
DtUI     ad  "'.  50% 

WROIi.HI  PIP  unts  are  to  jobbeis  for  carload  lots  on  the 

-  -ii  basing  card: 

Iron 
Black        O.alv        Inches       Black        Galv. 
HI   II  WELD—  .71  58!       i  to  I!         44j  29J 

LAP  WELD— 2  64  51!  2  39! v        25! 


sTI  II       '  -  •:    warehouses  at  the  places  named  the  following  discounts  hold  for 

-Black- 


l  t.<  3  in    b 


New  York     Chicago      St.  Louis 

'■'  62',%  59% 


(    \VI-IK'''-  tig  are  prices  per  net  ton  for  carload  lots: 

NewYorl 

San   Fran 
Current    Year  Ago  Birmingham    Chicago    St.  Louis      Cisco 
4  in  $50  80       $73  30         $38  50  $48.10      $43.70       $54  00 

New  York  Cleveland  Chicago 
Nuts,  hot  pressed. sq.  per  1001b  '■  $2  50  $3.50         $4  00 

Nuts,  cold  punched,  sq  .per  1001b  .Off  list  2  50  3.50  4.00 

New  Clcve- 

Ni  \CIIINE  BOLTS                                                       York  land  Chicago 

Ijand  l'.x3in.upto  12  in 40%  60-10-10%  60-10% 

Button  head  bolts,  with  hex.  nuts .          30%  $3.90  net       

HOI. LOW  TILE—  I'm.   p-r  block  in  carload  lots  to  contractor  lor  hollow  build- 
ing tile. 

. New  York .  1'irth 

Current        One  San         Amboy 

on  Year  Chi-  Phil;.-          St.  Iran- 
Trucks  Ago  cago  delphia     Louis  cisco        Factory 

4x12x12          $0   11120  $0   1895  $0  0821  $0  095  $0  063     $0,108      

6x12x12                  16670  2526  0950                            .08  .156 

8x12x12                20840  1295            175           12  244     $0   17890 

LUMBER  San  Francisco — Prices  of  rough  Douglas  Br  No.  1  common,  in  more 
than  carload  lots.  To  contractors,  $2  per  M  ft   additional. 

Lumber  Prices  t  at  San  Francisco 

6-8  and  10-16-18  and  22  and 
I  2  Ft  20  Ft  24  Ft       25  to  32  Ft. 

3x3and4  $24  00         $24  00         $25  00         $30  00 

3x6  and  8  25  00  25  00  26  00  3100 

4x4-6  and  8  25  00  26  00  27  00  32  00 


1  I  Mill  R  (continued) 

Wholesale  prici 

1x4  tO  8l8 

:    lOto  i 

>xl2  to  12x12 

is  tn  dealers  of  long  leaf  yellow 

Ni  » 
20  1  . 

an.!  I  ii. 1-  r 
$)8   00 
4  1    III) 
4  5    11(1 

Other  Cities 

, 8  x8-In    \  20  Ft 

P             Fir      1 

39  00       50  00 

Montreal 

47  00 

ess 

22-24 

Ft. 
$39.00 
42   00 
44   00 


. Chicago . 

20  Ft,  22- 

n.l    1  iiil.-r     24     Ft. 
$36   00  $38  00 

38  00  40  00 

4J.00  42.00 


oneapolia. 

niingham. 


40.  no 
33  00 

21    00 


35  75 
39  00 
34  00 


mil    I   mli-i 
llianlock    Spruce 
I  .  .   00     $45.00 

15  on  35  00 
35.75  35  75 
38.00     


12 


$54  00 
40  00 
82   00 

47  00 
36  00 

26   00 


Fir 
$52.00 
64.00 
47  00 
36  75 
39.00 
35  00 


Bi 

NAILS — The  following  quotati   ns   ire  per  keg  from  wan  h.  use: 

Pittsb                            San  St.        Mun- 

Mill       Oliirag..  Francisco    Dallas  Ixiuis         treal 

Wire                  $2  40   $3  15   $3  90   $5  00  $3  25   $4  95 

Cut                                                     2   25          5   80          5   90          7.75  5.00 

PORTLAND  CEMENT— Prices  to  contractors  per  bbl.  in  carload  lots  f.o.b. 
puints  liated  -  not  deducted. 

Current      One  Month  Ago    One  Year  Ago 
New  York  $2  60  $2.30  $3.20 

Chicago  |    97  1    94  2.  17 

Cleveland  2  26  2  26  2  43 

LIME — Warehouse  prices: 

Bydrated,  per  Ton 
Finishii  Common 

New  York $15  80(.i  $16  80     $12.50 

San  Francisco 22  00  18.00 


Lump,  per  Barrel 
Finishing       Common 
$3.68     $2.75(.i  $3    18 
1.75 


LINSEED  OIL— These  prices  are  per  gallo 


in  barrel  '5  bbl.  lots!. 


One  One 

fear  Ago    Current    Year  \e<> 
$0.67         $0  90         $0  68 


(urn  hi  I  Year  Ago       Current    Y'r.    Ago 

Dry  Di^- 

or  or 

I  ...  in  Oil  Dry  In  Oil  In  Oil  In  Oil 
12.25  13  75  13  00  14.50  12.25  13.00 
12.50       14  00       13.25        14.75        12  50       13 .25 


HOSE— 

Underwriters'  2'-m 


50-Ft.  Lengths 
49 )<■  per  ft. 


First  Grade  Second  Grade 

i-in.  per  ft $0  24  $0   I9J 

Steam      Disci  unts  from   List 
First  grade  40-IOr,      Second  grade    ...    50-5',      Third  grade  5-10-5'  , 

RUBBER  BELTING— The  following  discounts  from  list  apply  to  transmissii  n 

rubber  and  duck  belting: 
Competition      ...  .60-10    5'  Hist  grade    60-5', 


LEATHER  BELTING— Present  discounts  from  list  in  fair  quantities: 
Light      Grade  Medium    Grade  Heavy  Grade 

50<-t  40-5';  35'; 

For  cut,  besl  grade,  50-10%,  2nd  grail.',  t.ir , 

RAWHIDE  LACING  '  For  laces  in  sides,  best.  41c.  per  sq.ft.;  2nd,  39c. 

Semi-tanned:  cut.   50';:  sides,  43c.  per  sq.ft. 


PACKING — Prices  per  pound: 
Rubber  and  duck  for  low-pressure  ste 

Rubber  sheet        

Rubber  sheet    wire  insertion 


MANILA  ROPE 

Boston      $0   20 

New  York  ■  •         •  j7 

'  ihici '9 


New  Orleans $0.17} 

Los  Angeles 16'. 

Seattle  161 


COTTON  WASTE — The  following  prices  i 


i.  ..ni-  per  pound: 

New  York      Cleveland    Chicago 
7  50fn  10.00        12.00  12.00 

5    50/i     9.00  9.00  9.00 


EXPLOSIVES — Prices  per  pound  of  dynamite  in  small  lots: 


New  York 
Kansas  City.  . 
Denver 
Baltimore 
Cincinnati 
New  ( rrleana 
San  Francisco 


. Gelatin ~ 

40  ,  60  , 

$0  2950  $0  3250 

24  2750 

2250  .2550 

2550  It 

2350  .255 

2725  3075 


195 


2< 


FLOTATION  REAGENTS— All  prices  are  f.o.b.   New  York  unless  otherwise 
Btated,  and  are  based  on  carload  lets.  The  oils  in  50-gal.  bbls.,  gross  weight.  500  lb. 

Pine  oil.  steam  dist.,  sp.gr.,  0. 930-0.  940 gal.         $  I   90 

Pine  oil,  pure.  drat.  dist. ga'-  '    >? 

Pine  tar  oil.  ref.spgr.  I  .025-1    035      ■        gal-  «* 

Pine  tar  oil,  crude,  sp.gr.  1 .  025-1 .  035  tank  cars  f.o.b.  Jacksonville, 


J  In 


gal 


35 
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new  machinery 
and  Inventions 


A  Nrw  Gasoline  .Mine  Locomotive 

The  accompanying  illustration  shows 
a  type  of  mine  locomotive  which  was 
developed  to  meet  the  demand  for  a 
compact,  dependable  gasoline  locomo 
tive  for  light  haulaj  It  is  a 

substantial  machine  complete  in  every 
detail,  and  is  built  to  stand  severe 
serviie. 

Tlie  motor  is  of  the  rugged  tractor 
type  with  all  parts  thoroughly  inclosed 
and  protected,  but  still  easily  accessible. 
The  in-take  air  is  washed  by  passing 
through  a  water  clarifier,  which  re- 
moves the  dust.  A  simple  and  effective 
splash  system  of  lubrication  is  used. 
The  lubricating  oil  is  introduced  at  one 
point  in  a  central  reservoir  which  lu- 
bricates all  parts  of  the  motor  and 
transmission. 

The  clutch  is  placed  just  behind  the 
flywheel  in  the  usual  manner,  and  the 
propeller  shaft  mounts  at  its  extremity 
a  bevel  pinion  which  is  in  constant  mesh 
with  two  bevel  gears,  causing  the  bevel 
gears  to  rotate  in  opposite  directions. 
Forward  or  reverse  motion  is  obtained 
by  engaging  either  one  of  these  bevel 
gears  by  means  of  a  sliding  gear  clutch. 
A  neutral  position  is  also  provided.  The 
drive  from  the  bevel  gear  shaft  is  by  a 
spur  gear  reduction  to  the  jack  shaft, 
on  the  extremities  of  which  are  mounted 
sprockets  which  drive  the  axles  through 
high-grade  roller  chains. 

The  power  plant  is  mounted  in  a 
standard  locomotive  frame  similar  to 
that  which  has  been  used  for  some  time 


JP™«b30  ,•*-.  -&r 


Gasoline  locomotive  for  light  hauls 

on  electric  locomotives  in  mining  and 
industrial  service.  Complete  locomotive 
equipment,  such  as  hand  -  operated 
brakes  with  renewable  brake  shoes, 
hand-operated  sanders  of  rugged  design, 
structural  steel  frame  and  locomotive 
type  bumpers,  is  used.  Speed  changes 
are  obtained  by  throttle  control  similar 
in  operation  to  that  of  a  steam  locomo- 
tive. All  control  levers  are  conveniently 
grouped  in  the  operator's  compartment. 
Cast-iron  wheels  are  standard  equip- 
ment, but  steel  wheels  or  steel-tired 
wheels,  as  well  as  a  cab  for  inclosing 
the  operator  and  mechanism,  can  be 
provided  if  desired. 

The  locomotive  is  known  as  Type  "G" 
and  is  manufactured  by  the  Atlas  Car  & 
Manufacturing  Co.,  Cleveland,  Ohio. 


shovel,  (quipped  with  caterpillar  traction,  in  operation  in  Ohio  lime  quarry 


Caterpillars  Applied  to  Shovels 

Of  interest  to  operators  of  railroad- 
type  shovels  is  the  announcement  that 
all  sizes  can  now  be  equipped  with 
caterpillar  traction.  Among  the  advan- 
tages of  mounting  a  shovel  in  this  way 
are  the  following:  No  time  lost  in 
moving  up;  an  ordinary  move  requires 
about  ten  seconds  only;  no  rails  to  lay; 
no  jacks  to  release  and  set;  no  stops 
during  operation  to  reset  jacks;  the 
shovel  is  always  ready  to  dig;  the  shovel 
does  not  have  to  face  blasting;  may  be 
moved  back  out  of  the  way  quickly  and 
easily;  can  be  turned  around  quickly; 
no  track  trouble  when  in  water;  in 
emergencies,  such  as  slides,  can  be 
moved  back  quickly  out  of  danger; 
shovel  can  always  dig  at  most  effective 
distance  from  bank — short  moves  easy 
and  quick  to  make;  no  delay  on  account 
of  boulders  rolling  in  close  to  shovel; 
lighter  work  for  pitmen;  saves  from 
two  to  four  pitmen  and  sometimes 
more;  can  travel  and  work  on  approxi- 
mately same  character  of  ground  as 
shovel  on  railroad  trucks,  and  where 
shovel  on  railroad  trucks  requires  block- 
ing under  jacks  and  both  rails,  when 
working  on  soft  ground,  the  shovel  on 
caterpillars  requires  blocking  only 
under  the  caterpillars. 

The  mounting  consists  in  general  of 
two  forward  caterpillars,  replacing  the 
jack  arm,  and  two  rear  caterpillars 
mounted  under  the  rear  end  of  the 
shovel. 

The  front  caterpillars  are  so  designed 
that  they  can  swivel  and  adjust  them- 
selves to  unevenness  of  the  ground. 
Both  front  caterpillars  are  drivers. 

The  rear  caterpillars  consist  of  two 
caterpillar  units  mounted  on  the  same 
frame.  They  are  designed  with  suf- 
ficient strength  to  permit  the  crossing 
of  holes  and  ditches  without  the  delay 
incidental  to  filling  in. 

Steering  is  accomplished  through  the 
rear  caterpillars.    The  massive  steering 


arm  is  integral  with  the  pintle  of  the 
rear  caterpillar  trucks.  It  carries  a 
heavy  gear  segment  which  engages  a 
pinion  on  a  vertical  shaft.  It  is  driven 
by  an  independent  center-valve,  reverse- 
type  engine,  suspended  underneath  the 
car  frame.  This  engine  may  be  oper- 
ated either  from  the  operator's  stand  or 
from  ground  alongside  the  rear  cater- 
pillars. Steering  in  curves  of  large 
diameter  can  be  accomplished  by  the 
swinging  of  the  boom  without  the  steer- 
ing mechanism. 

Propelling  is  accomplished  through 
the  front  caterpillars.  Both  caterpillars 
may  be  driven  together  or  each  one  in- 
dependently, forward  or  backward.  The 
propelling  speed  is  about  half  a  mile  per 
hour.  The  tractive  power  is  sufficient 
to  enable  the  shovel  to  climb  with  ease 
15  per  cent  to  20  per  cent  grades. 

The  Bucyrus  Co.,  Milwaukee.  Wis., 
was  the  first  manufacturer  to  equip 
dragline  excavators  with  caterpillars, 
over  eleven  years  ago;  it  was  the  first  to 
apply  this  mounting  to  revolving 
shovels;  the  first  to  mount  tower  ex- 
cavators weighing  over  200  tons  on 
caterpillars;  and  it  is  now  the  first  to 
design  and  build  a  caterpillar  mounting 
for   railroad-type   shovels   of   all    sizes. 

High-Carbon  Iron  Advantageous 

in  Grinding  Balls  and  Mill 

Liners 

A  grinding  ball  cast  from  an  alloyed 
steel-base  white  iron  containing  a  high 
percentage  of  combined  carbon  is  said 
to  possess  a  degree  of  hardness  that 
makes  it  almost  impossible  to  scratch 
the  surface  with  a  steel  tool.  Such  a 
grinding  ball  should  furnish  excellent 
service  in  reducing  ore  to  any  degree 
of  fineness.  It  is  stated  that  these 
"Duroloid"  grinding  balls  are  cast  in 
such  a  way  that  the  iron  crystals  radi- 
ate from  the  cores  of  the  balls;  thus, 
only   the  ends   of  the  crystals   are   ex- 
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Steam  Economy  Is  Keynote  of 

New  Compressor 
Builders    of    steam-driven    air    com- 

■■-  have  made  little  effort  to  im- 
prove the  steam  economy  of  their  ma- 
chines. The  development  of  the  steam- 
driven  air  compressor  has  not  kept  pace 
with  the  development  of  the  steam  en- 
gine, for  today  the  steam  consumption 
per  unit  of  work  of  the  former  is  much 
higher  than  that  of  the  modern  steam 
engine  built  for  general  service.    There 

en  an  urgent  need  for  improve- 
ment in  compressor  design,  and  this 
need    has    been    greatly    increased    by 


Steam  cylinder  in  tvhich   initial  con- 
densation is  almost  1 1  unnoted 

the  widespread  and  ever-growing  use 
of  superheated,  high-pressure  steam. 

A  new  type,  which  is  known  as  the 
"Dual  Flow"  steam-driven  air  compres- 
sor, is  being  produced  by  the  Chicago 
Pneumatic  Tool  Co.,  and  is  said  to  ob- 
tain better  steam  economy  than  has 
heretofore  been  found  possible. 

The  foremost  feature  of  the  Dual 
Flow  compressor  is  the  steam  cylinder, 
which  is  so  designed  and  constructed 
that  initial  condensation  is  almost  en- 
tirely eliminated,  resulting  in  a  great 
saving  in  steam  power.  Initial  con- 
densation is  one  of  the  greatest  pre- 
ventable losses  in  steam  engines  of  the 
old  counterflow  or  compound  type;  it 
is  caused  by  the  cooling  of  the  cylinder 
walls  and  head  by  the  comparatively 
cool  exhaust  steam   as   it  washes   over 


them   in   leaving   the  cylinder  through 
the  same  port  by  which  it  entered. 

In  the  Dual  Flow  cylinder,  the  ex- 
haust steam  does  not  wash  back  over 
the  cylinder  walls  and  head,  but  leaves 
through  a  port  in  the  center  of  the 
cylinder.  Thus  the  interior  surface 
of  the  cylinder  walls  and  head  remain 
at  nearly  the  same  temperature  as  the 
entering  steam,  and  initial  condensa- 
tion is  reduced  to  the  absolute  mini- 
mum. The  exhaust  port  is  uncovered 
by  the  piston  when  the  latter  has  trav- 
eled about  half  its  stroke.  The  exhaust 
is  controlled,  however,  by  a  patented 
steam-tight  poppet  valve,  which  opens 
when  the  piston  is  near  the  end  of  its 
stroke  and  closes  again  (if  the  machine 
is  running  non-condensing)  when  the 
piston  covers  the  port  on  the  return 
stroke.  When  running  condensing,  the 
valve  of  course  closes  early  in  the  re- 
turn stroke. 

The  Dual  Flow  cylinder  has  several 
advantages  over  unaflow  types.  In  the 
first  place,  it  makes  possible  a  material 
saving  in  steam  consumption  when  run- 
ning non-condensing.  As  the  piston 
of  a  unaflow  engine  covers  the  exhaust 
port  at  the  start  of  the  return  stroke, 
some  provision  must  be  made  for  pre- 
venting excessive  compression.  This 
usually  takes  the  form  of  large  clear- 
ing spaces.  If  there  is  any  back  pres- 
sure, there  must  be  still  greater  clear- 
ance. Compression  in  the  Dual  Flow 
cylinder,  on  the  other  hand,  does  not 
begin  until  the  piston  has  traveled  half 
the  return  stroke. 

Valve  leakage  probably  causes  a 
greater  steam  loss  than  any  other  sin- 
gle factor.  Especially  is  this  true  of 
installations  where  superheated,  high- 
pressure  steam  is  used;  in  fact  the 
faults  common  in  most  of  the  valves 
now  used,  such  as  leakage,  excessive 
clearance  and  the  necessity  of  valve 
lubrication,  have  served  to  defeat  the 
advantage  to  be  derived  from  the  use  of 
superheated  steam.  The  valve  problem 
has  been  solved  in  the  construction  of 
the  Dual  Flow  compressor  by  the  adop- 
tion of  the  Skinner  steam-tight,  double- 
seat  poppet  valve,  which  is  patented,  for 
both  admission  and  exhaust.  It  is 
claimed    that    this    valve    will    remain 


steam-tight  indefinitely  and  will  seat 
perfectly,  regardless  of  the  pressure 
01  temperature  under  which  the  cylinder 
is  operated.  It  has  been  known  to  keep 
steam-tight,  with  one  grinding,  with 
159  lb.  pressure  and  150  deg.  F.  super- 
heat and  also  with  saturated  steam 
at  100  lb.  pressure.  No  lubrication  is 
required. 

The  governor  is  mounted  in  the  fly- 
wheel and  operates  by  centrifugal  force 
and  inertia.  The  governor  arm  is 
connected  to  the  steam  valve  eccentric, 
and  by  changing  the  throw  of  the  latter, 
it  changes  the  point  of  the  cut-off  of 
the  steam  entering  the  cylinder.  This 
method  is  far  superior  to  the  old  scheme 
of  merely  throttling  the  steam.  Vari- 
ations in  speed  may  be  made  by  adding 
or  removing  weights. 


Governor  of  Dual  Flow  compressor 


A  Non-Corrosive,  Non-Flaking 
Coating 

Realizing  the  inherent  chemical  and 
mechanical  deficiencies  of  zinc  gal- 
vanizing as  a  protective  coating,  Richard 
Staack,  after  many  years  in  research 
work  and  experiments,  has  invented  and 
perfected  the  "Nonpareil"  method  of 
hot-dipped  lead  coating,  which  is  said 
to  provide  a  flexible  non-corroding  coat- 
ing of  pure  metallic  lead.  This  coating 
is  not  merely  a  surface  covering,  but  it 
forms  an  alloy  with  the  outer  surface  of 
the  metallic  object  to  which  it  is  applied, 
thus  making  the  coating  an  integral 
part  of  the  article  itself  and  removing 
all  tendency  of  the  coating  to  break 
away  from  the  metallic  object  to  which 
it  has  been  applied. 

Metallic  lead,  being  a  highly  ductile 
metal,  makes  it  possible  for  articles  or 
metal  parts  which  have  been  lead-coated 
by  the  "Nonpareil"  method  to  be  bent 
to  any  desired  radius  without  cracking 
or  impairing  the  protective  qualities  of 
the  lead  coating.  This  is  a  distinct  ad- 
vantage over  the  use  of  zinc  galvaniz- 
ing, on  account  of  galvanized  zinc-coat- 
ing being  brittle  and  flaking  off  under 
hammer  blows  or  when  metal  is  bent 
even  to  a  limited  degree. 

Zinc  galvanizing,  unless  kept  ab- 
solutely dry,  sheds  its  surface  gradually 
through  surface  oxidation  when  exposed 
to  moisture  of  the  air,  thus  making  its 
protective  life  temporary  and  inef- 
ficient. It  is  rapidly  eaten  away  when 
exposed  to  acid  fumes  or  spray.  As 
zinc  itself  corrodes  when  exposed  to 
acid  fumes,  it  cannot  be  considered  as  a 
protection  against  corrosion.  Pure 
metallic  lead,  on  the  contrary,  is  not 
brittle  and  is  unaffected  by  moisture 
or  acid  fumes  or  spray,  and  is  a  per- 
manent protector  against  corrosion  and 
rust.  Though  its  surface  may  become 
tarnished  or  even  covered  with  deposits 
of  iron  oxide  from  the  moisture  in  the 
air,  it  can  be  wiped  off,  and  the  coating 
will  be  found  not  to  have  been  impaired, 
and  the  article  itself  has  been  efficiently 
protected. 

The  process  is  controlled  by  the  Rich- 
ard Staack  Lead  Coating  Works,  Inc., 
of  North  Bergen,  N.  J. 
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Electric  Activity  of  Sulphide  Oxidation 

IN  OUR  ISSUE  of  April  22,  G.  N.  Libby  wrote 
upon  the  theme  that  certain  mineral  sulphides  are 
a  possible  source  of  commercial  electrical  energy, 
since  in  the  process  of  their  oxidation  much  energy  is 
released.  This,  he  showed,  was  particularly  the  case  with 
pyrite.  He  showed  by  experiment  that  mineral  sul- 
phides, such  as  pyrite,  oxidize  readily  as  an  anode  in 
an  alkaline  solution,  with  the  development  of  measur- 
able electrical  energy.  The  article  had  in  mind  not  the 
processes  in  nature,  but  the  possible  use  of  the  prin- 
ciples established  for  commercial  development. 

The  paper  by  Professor  Schlumberger,  of  Paris,  the 
translation  of  which  appears  in  this  issue,  bears  upon 
the  same  problem  from  another  point  of  view.  Profes- 
sor Schlumberger  has  actually  detected  electric  cur- 
rents around  certain  sulphide  orebodies.  especially 
those  which  are  highly  pyritic.  His  observations 
indicate  that  these  currents  travel  down  along  the  sul- 
phide body  a  certain  distance,  and  then  the  circuit  is 
completed  by  the  current  returning  upward  through 
the  wall  rock.  It  is  Professor  Schlumberger's  opinion 
that  the  origin  of  the  current  lies  in  the  dissimilarity 
of  the  ground  water  near  the  surface  and  in  depth, 
that  near  the  surface  being  partly  aerated;  and  that 
the  pyrite  body,  which  is  immersed  (through  the 
humidity  in  the  ore  and  in  the  rocks),  in  this  dis- 
similar bath,  acts  mainly  as  a  homogeneous  conductor 
for  the  currents.  He  believes  that  the  result  of  this 
electric  current  is  to  liberate  oxygen  and  hydrogen 
(apparently  from  electrolysis  of  water) ;  that  the 
oxygen  thus  liberated  in  the  lower  portions  of  the  cir- 
cuit reacts  with  the  sulphides,  oxidizing  them,  so  that 
the  process  of  oxidation  goes  on  below  the  zone  where 
the  air-derived  oxygen  is  present  in  the  waters. 

Professor  Schlumberger  has  sought  to  make  this 
activity  a  guide  to  the  presence  and  extent  of  the  sul- 
phide bodies  which  thus  set  up  an  electric  current.  By 
means  of  a  delicate  potentiometer,  he  measures  the 
local  differences  of  electrical  potential  in  the  vicinity 
of  known  or  suspected  orebodies,  and  a  plotting  of  the 
observations  thus  made  should  indicate  the  form  of  an 
underlying  orebody.  Professor  Schlumberger's  assist- 
ant, Mr.  Sherwin  F.  Kelly,  has  recently  tested  the 
instrument  in  a  number  of  districts  in  the  United 
States  and  Canada.  The  result,  as  shown  to  us,  for  the 
pyrite  bodies  of  Duektown,  was  very  satisfactory  and 
clear;  while  we  understand  that  the  gold-quartz  ores 
of  Porcupine  and  the  sparsely  disseminated  native  cop- 
per ores  of  Michigan  did  not  prove  detectable  by  this 
method.  This  is  as  should  be  expected  under  Professor 
Schlumberger's  theory,  for  neither  the  Porcupine  gold 
ores  nor  the  Michigan  copper  ores  are  excellent  con- 
ductors; they  are  not  unusually  high  in  metallic  or 
pyrite  content. 

The  whole  subject  opens  up  a  field  which  may  prove 
to  be   of  great   future   interest   to   the   miner   and   to 


the  geologist.  Are  the  electric  currents  measured  by 
Professor  Schlumberger  due  simply  to  the  pyrite  body 
acting  as  a  conductor  for  the  currents  <i  up  by  the 
permeating  unsymmetrical  ground  water  (aerated 
above  but  not  below)  ;  or  is  it  the  oxidation  oi 
sulphides  in  the  superficial  portion  of  the  sulphide  body 
which  develops  the  electric  current,  as  indicated  as 
possible  in  Dr.  Libby's  experiment?  Most  ground 
waters  are  mildly  alkaline.  In  either  case,  sulphide 
oxidation  and  the  alteration  of  ores  would  appear  to 
be  not  simply  a  chemical  but  an  electro-chemical 
process,  in  which  the  composition  of  the  ground  water 
plays  an  important  role.  The  nature  of  those  sec- 
ondary minerals  which  develop  near  the  surface  as  the 
result  of  atmospheric  reactions  should  be  studied  fur- 
ther from  the  electro-chemical  viewpoint. 

It  has  long  since  been  demonstrated  that  certain 
mineral  sulphides  in  the  presence  of  ground  water  acl 
as  the  two  poles  of  a  battery,  with  the  result  that  these 
are  reduced  to  the  oxidized  form  more  rapidly  than 
associated  sulphides  which  do  not  so  act;  but  that 
where  one  of  these  minerals  occurs  without  the  other, 
it  is  not  attacked  thus  readily.  We  may  even,  perhaps, 
find  in  some  cases  that  the  deposition  of  secondary 
native  metals,  such  as  copper  and  silver,  in  the  super- 
ficial zone,  is  sometimes  the  result  of  an  electroplating 
process,  as  suggested  by  Dr.  Libby's  remarks  concerning 
his  laboratory  experiment:  "It  may  be  possible  to 
oxidize  the  sulphide  in  one  cell,  generating  electricity; 
and  in  another  cell  to  use  this  energy  to  electroplate 
the  metal  from  the  solution  that  resulted  from  the 
action  in  the  first  cell." 


The  Russian  Bandits 

ORGANIZED  LABOR  in  this  country,  speaking 
through  Mr.  Gompers,  has  refused  to  recognize 
the  Soviet  government  of  Russia,  but  the  British 
labor  unions  are  urging  such  action.  The  idea  in 
Europe  seems  to  be  that  however  bad  Lenine  and  his 
friends  may  be,  it  is  desirable  to  come  to  terms  with 
them  in  order  to  expedite  a  resumption  of  business  with 
the  Russian  people,  and  it  may  be  that  the  British  labor 
unions,  which  play  politics,  may  see  some  national  ad- 
vantage in  recognizing  the  gentlemen  at  Moscow.  To 
us  it  seems  that  Mr.  Gompers  and  his  friends  are  more 
sagacious;  the  cause  of  organized  labor  can  gain  noth- 
ing by  association  with  the  organized  piracy  that  is 
now  in  the  saddle  formerly  bestridden  by  the  Czar  and 
his  bureaucracy.  We  regard  the  Soviet  leaders  as  a 
band  of  pirates,  who,  having  brought  Russian  govern- 
ment to  chaos  and  Russian  industry  to  ruin,  desire  to 
destroy  the  system  of  orderly  living  we  call  civilization. 
For  any  government  to  make  a  loan  to  Lenine  and  his 
pals  is  like  lending  money  to  a  group  of  hootch  bandits, 
or  leaving  a  bottle  of  whiskey  at  the  corner  of  Third 
and  Market  Streets,  San  Francisco.  They  are  interna- 
tional outlaws. 
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The  Central  Copper  Co. 
-«T  T\U)  AND  WHAT  is  the  Central  Copper  Co.  of 
\\  l  Such    a    strong    stock-selling 

*  *     campaign  is  being  conducted  by  the  individuals 
,   that  the  question  is  repeatedly 
Its  property,  for  it  actually  has  some,  is  at  Dos 
Cochise   County,    Ariz.,    in    the   southeast 
r  of  the  state.     However,  the  New   York  office  of 
t  the  important  well-known  copper  producers  oper- 
ating in  Cochise  County  professed  total  ignorance  of  it 
when  a  representative  recently  asked  for  information. 

Little  real  information  is  given  in  the  company's 
ectus.  In  this  are  set  forth  the  names  of  officers 
and  directors,  none  of  which  is  familiar:  also  the  facts 
that  the  capitalization  is  $10,000,000,  the  cash  and  liquid 
ts  are  §1,000,000;  that  only  $100  will  be  accepted 
from  any  one  person  (though  we  understand  one  may 
subscribe  for  other  promotion  stock. 

The  prospectus  also  indicates  that  the  company  owns 
520  acres  of  ground  and  has  leased  an  adjoining  860 
-  for  twenty  years  from  April  1.  1920,  together  with 
a  fifteen-mile  railroad  and  a  two-mile  aerial  tramway,  as 
well  as  considerable  operating  equipment;  and  it  states 
that  a  stockholders'  committee  composed  of  bankers, 
manufacturers,  attorneys,  teachers,  mining  engineers 
and  the  like  has  said:  "The  whole  property  appears  to 
be  a  vast  copper  zone  of  enormous  wealth." 

Of  the  important  matter  of  ore  reserves  the  pros- 
pectus has  only  this  to  say:  "It  is  necessary  to  develop 
a  large  reserve  tonnage  before  installing  proper  plants 
for  handling  the  ore.  This  guarantees  a  steady  and 
economical  production."  How  true  this  is  and  yet  how 
inadequate !  On  specific  assay  reports  it  is  likewise  silent. 
Photographs  of  the  property  and  of  a  group  of  satisfied 
stockholders,  together  with  a  recitation  of  their  unani- 
mously optimistic  but,  from  our  viewpoint,  worthless 
and  nonsensical  verdicts,  occupy  the  rest  of  the  pros- 
pectus. A  supplement,  known  as  the  "Copper  Review," 
published  and  edited  by  the  officers  of  the  Central  com- 
pany, is  equally  uninformative,  though  it  says  much 
about  copper  in  general  and  talks  overmuch  about  the 
fortunes  that  others  have  made  on  small  investments. 

Where,  then,  is  the  strength  of  Central  Copper's  sell- 
ing campaign?  It  is  this:  The  company  seems  to  have 
I  btained  the  support  of  the  Arizona  Corporation  Com- 
mission. It  is  reported  that  the  audience  room  of  the 
commission  at  Phoenix,  Ariz.,  has  even  been  used  for  a 
moving-picture  show  advertising  the  Central  copper 
project — an  unusual  circumstance,  in  our  judgment. 

Further,  much  is  made  by  the  promoters  of  a  letter 
from  Amos  F.  Betts,  a  member  of  the  commission, 
replying  to  an  inquiry  regarding  the  company.  The  in- 
quirer i*  told  that  the  commissioners  believe  that  the 
success  of  the  project  is  practically  assured.  Mr.  Betts 
however,  prefers  to  quote  from  an  "exhaustive  report" 
made  on  the  property  by  Charles  F.  Willis,  editor  of  the 
Arizona  Mining  Journal.  It  is  noteworthy  that  Mr. 
Willis,  as  quoted  by  Mr.  Betts,  says  nothing  about  ore 
reserves  and  specific  values.  Mr.  Willis  has  also 
"written  up"  Central  Copper  in  his  magazine,  this,  too, 
being  a  "talking  point"  for  the  company. 

Mining  is  none  too  brisk,  though  steadily  improving, 
and  many  reputable  engineers  would  doubtless  be  will- 
ing to  examine  and  sample  the  company's  property  for 
no  more  than  their  regular  fee.  The  public  has  a  right 
to  know  the  facts.  We  invite  the  Central  Copper  Co.  to 
have  such  a  bona-fide  examination  made. 


Abuse  of  the  Oil-Shale  Industry 

A  SUBSCRIBER  has  sent  us  a  copy  of  The  Shale 
Review,  a  monthly  magazine  published  in  Den- 
.ver,  and  devoted,  according  to  its  own  declara- 
tion, to  the  oil-shale  industry.  Our  correspondent 
desires  to  know  what  we  think  of  the  principal  article 
in  the  issue,  one  written  by  the  editor  of  the  paper 
under  the  caption  "Gold,  Silver,  Platinum,  and  Other 
Rare  Metals  Are  Found  in  Oil-Shale  Deposits."  Now, 
if  this  particular  article  were  the  only  one  of  its  kind, 
or  if  The  Shale  Review  wore  the  only  publication  that 
shows  its  "devotion  to  the  oil-shale  industry"  by 
originating  such  stuff;  or  if  such  stories  were  not 
copied  innocently  by  reputable  but  uninformed  daily 
papers  and  weekly  periodicals,  in  which  they  are  given 
wide  circulation — except  for  these  reasons,  we  would 
not  take  the  trouble  to  discuss  the  article  in  question. 
If  it  were  only  absurd  but  innocuous  nonsense  there 
would  still  be  no  reason  for  further  comment;  but  such 
literature  is  more  than  that:  it  is  distinctly  harmful. 
It  will  retard  the  development  of  meritorious  processes, 
retorts,  and  equipment;  it  will  obstruct  the  financing 
of  legitimate  enterprises.  Since  it  will  hurt  the  oil- 
shale  industry,  and  since  the  exploitation  of  oil  shale  is 
distinctly  part  of  the  mining  industry,  we  feel  that  we 
ought  to  denounce  such  journalism  even  if  we  are 
powerless  to  reform  it.  Here,  for  instance,  are  a  few 
extracts  from  the  article  in  question,  quoted  verbatim 
except  for  a  few  observations  by  ourselves: 

"After  the  spent  shale  is  precipitated  from  the  retort 
[the  plant  is  at  Denver]  it  passes  into  a  rod  mill,  an 
apparatus  commonly  used  in  grinding  metallic  ores. 
This  mill  pulverizes  the  shale  to  a  floury  fineness. 
This  treatment  is  held  to  be  essential  in  further  steps 
in  the  process  of  obtaining  metals.  From  the  rod  mill 
the  shale  goes  into  the  decarbonization  furnace,  which 
is  similar  in  construction  to  the  shale  retort,  except 
that  air  is  admitted.  A  high  degree  of  heat  and  the 
presence  of  air  completely  destroys  the  carbon.  The 
removal  of  the  carbon  is  of  the  utmost  importance  as 
it  is  held  that  this  substance  locks  the  metals  so  they 
will  not  precipitate.  After  decarbonization  the  shale 
passes  to  an  agitating  or  Pachuca  tank.  Here  it  is 
subject  to  a  wash  of  hot  water.  After  the  washing 
process  the  cyanide  solution  is  placed  in  the  tank.  This 
solution  is  the  kind  generally  used  in  all  cyaniding 
operations.  The  inventor  has  another  solution  of  his 
own  discovery  which  it  is  claimed  is  much  cheaper  and 
more  effective.  In  the  present  operations  it  Was  deemed 
desirable  not  to  depart  from  established  methods  in 
order  to  leave  no  room  for  criticism  or  claims  that  the 
solution  has  been  salted.  [A  wise  precaution;  cyanide 
solutions  cannot  be  salted!]  The  cyanide  solution  takes 
up  any  gold  and  silver  found  in  the  shale  and  is  drawn 
off  by  a  vacuum  into  a  separate  metallic  tank.  The 
shale  is  then  taken  from  the  Pachuca  tank  and 
concentrated  on  what  is  known  as  a  Wilfley  table.  This 
concentration  brings  the  residue  [evidently  means  con- 
centrate] down  to  about  5  per  cent  of  the  original 
quantity  of  the  decarbonized  shale.  The  concentrates 
so  far  are  found  to  contain  a  considerable  quantity  of 
an  unknown  grayish  metal  heavier  than  gold  and  which 
does  not  melt  except  at  a  temperature  above  that  of  any 
other  known  metal.  All  tests  so  far  made  indicate 
that  this  metal  is  osmium  or  iridium,  or  possibly  both. 
"The  cyanide  is  precipitated  through  zinc  shavings 
which  separates  the  gold  and  silver  from  the  solution. 
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Due  to  the  fact  thai  the  cyanide  Bolution  musl  be  used 
over  and  over,  gradually  absorbing  the  gold  and  silver 
in  successive  charges  in  the  tank,  no  precipitation  of 
these  metals  in  quantity  has  been  completed." 

We  arc  quite  ready  to  believe  this.  Further  pseudo- 
technical  stuff  precedes  the  following  ingenuous  but 
ingenious  admission: 

"The  story  of  the  Beam  operations,  from  the  time  the 
inventor  first  made  claims  for  metal  values  in  the  shale, 
down  to  the  present  time,  is  a  tale  of  adverse  criticism 
and  ridicule,  not  to  mention  downright  accusation  of 
trickery  and  dishonesty.  [Harsh  words!  ]  Mining  men, 
assayers,  chemists,  metallurgists  without  number  long 
ago  voted  A.  M.  Beam  a  faker.  According  to  all  the 
rules  laid  down  in  the  books  and  demonstrated  by 
recognized  assay  methods,  oil  shale  carried  no  gold,  sil- 
ver, or  platinum  worth  mentioning.  [Verily.]  That 
the  Beam  assays  were  salted,  or  that  he  did  not  know 
his  business  has  been  the  consensus  of  most  expert 
opinion.  Whether  the  results  obtained  in  the  treatment 
of  some  forty  tons  of  shale  at  the  present  test  has 
caused  any  change  of  sentiment  is  unknown. 
The  Beam  discoveries  have  revolutionized  the  oil-shale 
business  and  brightened  the  future  a  thousand  per  cent." 

If  the  oil  shales  of  Colorado  and  Utah  contained 
appreciable  quantities  of  silver,  gold,  or  platinum  it 
would  be  unnecessary  to  build  a  plant  and  to  treat  forty 
tons  in  order  to  prove  the  fact.  Any  reputable  cus- 
tom assayer  can  determine  in  a  few  hours  not  only 
the  existence  or  non-existence,  but  the  quantity  of 
precious  metal,  if  there  be  more  than  a  trace,  in  a 
sample  of  raw  shale.  Even  if  we  were  to  concede — 
and  we  emphatically  do  not — that  Mr.  Beam  has 
"discovered"  or  "invented"  a  miraculous  process  for 
converting  precious  metals  from  some  mysterious  form 
into  that  with  which  we  are  all  familiar,  he  could  do 
it  with  ten  pounds  as  well  as  with  forty  tons,  and  the 
assayer  would  then  be  able  to  settle  any  uncertainty  as 
to  how  much  precious  metal  each  ton  of  shale  contained. 

In  short,  we  believe  that  if  every  trace  of  silver,  gold, 
platinum,  and  any  other  rare  metal  were  extracted  from 
the  entire  lot  of  forty  tons,  the  total  value  of  the  metals 
recovered  would  be  worth  less  than,  for  example,  a 
single  ounce  of  Pittman-Act  silver.  Moreover,  it  is 
our  deliberate  conviction  that  the  writer  in  The  Shale 
Review  agrees  with  us.  At  any  rate  he  adroitly  avoids 
making  any  direct  assertion  to  the  contrary. 

Why,  then,  does  he  write  and  publish  such  a  story? 
Possibly  he  considers  the  article  so  ably  written,  or  so 
thrilling,  or  so  subtly  humorous,  that  it  will  attract 
paid  subscribers,  thereby  stimulate  advertising,  and  in 
consequence  increase  the  profits  of  his  publication.  Per- 
haps the  article  is  an  advertisement,  in  disguise,  for 
the  American  Continuous  Retort  Co.,  which,  no  doubt, 
is  willing  to  promise  a  share  in  its  millions  of  future 
profits  to  any  who  can  be  persuaded  to  put  real  money 
into  the  company  at  the  present  time.  In  that  event  the 
"ad"  may  be  paid  for  in  cash.  Or  perhaps  the  publisher 
expects  to  reap  profit  in  a  less  direct  way.  Perhaps 
he  believes  that  the  wide  dissemination  of  such  stuff 
will  stimulate  oil-shale  exploitation  and  that  general 
activity  in  the  industry  will  be  reflected  in  prosperity 
for  The  Shale  Review.  Whatever  may  be  the  motive, 
the  article  speaks  for  itself;  and  as  we  have  pointed 
out,  it  is  typical  of  many  articles  that  are  being  printed 
in  all  kinds  of  publications,  not  only  in  the  West  but 
in    the   East.      We   contend   that   all   reputable   mining 


engineers  should  take  advantage  of  anj  opportunii 

correcting  the  ideas  that  this  sort  of  publicity  Imp 
in  the  public  mind,  and  that  engineers  and  others  who 
are  engaged  in  the  oil-shale  industry  should  take  active 
to  stop  the  publication  of  such  articles,  in  order 
that  a  really  remarkable  industry  may  enjoy  a  legiti- 
mate and  healthy  growth  based  on  real  merit. 


The  Importance  of  Mica 

IT  IS  UNFAIR  to  judge  the  importance  of  an  in- 
dustry entirely  by  the  value  of  its  output;  the  fact 
that  a  mineral  is  industrially  indispensable  should  be 
considered.  Statistics  indicate  that  the  value  of  mica 
produced  in  the  world  during  1917  and  1918,  the  years 
of  record  production  in  the  United  States,  was  about 
$8,000,000  per  annum.  Owners  of  mica  mines,  however, 
have  the  comfort  of  knowing  that  growth  in  the  demand 
for  their  product  doubtless  will  synchronize  with  the 
expansion  of  the  electric  industries,  since  intensive 
research  thus  far  has  failed  to  find  a  material  of  dielec- 
tric properties  adequate  to  make  a  satisfactory  substi- 
tute in  sundry  electrical  manufactures. 

The  price  of  sheet  mica  varies  widely  with  the  quality 
of  the  product  and,  particularly,  with  the  size  of  the 
sheets  that  can  be  cut  from  a  block.  For  example,  mate- 
rial from  which  can  be  made  sheets  1 1  x  2  in.  is  worth 
about  7c.  per  pound,  whereas  equally  good  mica  that  can 
be  cut  into  sheets  8  x  10  in.  will  bring  $8  per  pound. 
Methods  of  mining  mica  deposits  are  unusual  in  many 
respects;  that  is,  they  differ  from  those  used  in  the 
mining  of  metalliferous  ores,  because  of  the  character- 
istic habits  of  the  minerals  and  the  specifications  of  the 
most  desirable  products. 

It  is  interesting  to  note  in  the  timely  article  written 
by  Mr.  J.  Volney  Lewis,  which  we  publish  in  this  issue, 
that  despite  inherent  peculiarities  in  their  operations 
many  companies  have  already  discovered  the  advantages 
of  systematic  development  and  efficient  organization  in 
the  exploitation  of  their  deposits.  According  to  Mr. 
Lewis,  India  is  the  one  mica-producing  country  where 
the  methods  of  preparing  and  grading  mica  have  been 
properly  standardized.  Producers  in  the  United  States 
and  Canada  will  find  it  to  their  advantage  to  co-operate 
to  accomplish  the  same  end. 


Sulphide  Crystals  Wanted 

WE  HAVE  HAD  several  requests  recently  for  the 
names  of  mining  companies  or  individuals  who 
have  mineral  deposits  wherein  perfect  crystals 
of  galena  and  chalcopyrite  can  be  found.  These  are 
used  in  the  simple  forms  of  radio  receiving  apparatus, 
and  it  is  said  that  the  clearness  with  which  messages 
may  be  received  depends  to  a  great  extent  upon  the 
quality  of  the  crystal  detector.  Some  manufacturers 
of  these  detectors  buy  large  quantities  of  ore,  which 
they  sort  by  hand  in  the  hope  of  finding  a  few  accept- 
able specimens.  They  tell  us  that  this  method  of  get- 
ting suitable  material  is  decidedly  unsatisfactory  and 
wasteful,  and  that  it  would  be  much  better  if  someone 
at  the  mine  could  select  good  crystals,  packing  them 
carefully,  and  shipping  little  or  no  ore  which,  although 
high-grade  from  the  smelter's  standpoint,  is  of  no 
value  for  radio  purposes.  If  any  of  our  readers  know 
where  such  specimens  can  be  found,  wTe  would  appre- 
ciate having  them  communicate  with  us. 
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Even  Methuselah  Died 


By  T.  A.  Richard 


E         WHERE  in  this  issue  a  Cornish  friend  in  Lon- 
don writes  to  us  to  say  that  three  gold  mines  in 
Rhodesia  are  yielding  rich  ore  at  a  depth  of  about 
and  that  the  St.  John  del  Rev.  the  deepest  mine 
in  the  world,  is  doing  remarkably  well.     Whereupon  he 
•  is  time  "to  investigate  the  accuracy  of 
atenient  that  'even  Methuselah  died'  ".  This  phrase 
•he    title    of    an    editorial    that    appeared    in    the 
neering   and   Mining   Journal'    of    May    2,    1903. 
In  it  I  attacked  the  recklessly  optimistic  anticipations  of 
the  persistance  of  rich  ore  on  the  Rand,  as  expressed  in 
proposals  to  sink  shafts  to  a  vertical  depth  of  8000  feet. 
The  Biblical  reference  suggested  that  as  all  men  are 
mortal,  so  also  all  orebodies  come  to  an  end.     Our  cor- 
respondent gives  some  particulars  concerning  the  ancient 
hierarch,  and  suggests  humorously  that  we  do  not  know 
when  he  died  or  indeed  that  he  did  die,  and  that  the 
presumption  of  his  death  "affords  but  slender  basis  for 
an  aspersion  on  the  continuity  in  depth  of  valuable  ore". 
Here  I  may  mention  that  Mr.  Wells  in  his  'Outline  of 
History'  records  the  fact  that  the  earliest  method  of 
reckoning  was  by  moons  and  by  generations  of  men, 
and  that  the  great  ages  of  the  patriarchs  as  given  in 
the  Book  of  Genesis  should  be  read  in  terms  of  lunar 
months,  so  that  the  alleged  life  of  Methuselah  is  reduced 
:igure  that  is  credible.     In  Genesis  (V.  27)  his  age 
is  given  as  969,  which,  if  translated  into  lunar  months, 
of  30  days,  would  be  equivalent  to  83  years.    We  trust 
that  this  will  not  be  deemed  an  "aspersion"  on  the  pro- 
totype of  persistence ! 

Let  us  turn  now  to  the  pleasing  statements  concerning 
the  fortunate  mines  in  Rhodesia.  They  are  yielding 
rich  ore  at  depths  ranging  from  1100  feet  to  1500  feet. 
This  is  not  deep;  a  mine  of  that  vertical  extent  is  no 
more  'deep'  than  a  man  of  35  is  old,  for  as  men  live  to 
be  100,  so  mines  continue  to  be  productive  down  to 
6000  feet.  Whether  the  three  Rhodesian  mines  are 
yielding  richer  ore  at  the  bottom  than  they  did  within 
a  hundred  feet  of  the  outcrop,  I  venture  to  doubt — and 
I  would  like  to  know.  The  St.  John  del  Rev  has  attained 
a  depth  of  6426  feet,  and  is  easily  the  Methuselah  of 
its  kind.  In  1921  the  yield  averaged  562  shillings  per 
ton,  for  146,800  tons.  During  the  first  42  years  of  its 
life  ( 1850  to  1892)  the  mine  yielded  ore  that  averaged 
54  shillings  per  ton,  as  stated  in  a  historical  account 
prepared  by  Mr.  George  Chalmers,  the  general  manager, 
in  1913.  The  St.  John  del  Rev  is  the  pre-eminent 
example  of  ore-persistence  to  great  depth.  That  is  a 
cheerful  fact;  but  the  circumstance  itself  is  abnormal. 
So  also  is  the  fact  that  Gladstone  was  able  to  hold  the 
House  of  Commons  spellbound  by  his  oratory  until  he 
was  85  years  old.  It  is  as  abnormal  for  a  man's  vitality 
to  continue  to  such  an  age  as  it  is  for  a  gold  mine  to  be 
productive  to  6000  feet.  The  actuary  will  confirm  the 
one  statement  as  surely  as  the  statistician  will  confirm 
the  other.  What  avails  it  to  deny  either?  The  state- 
ment that  mines  do  not  last  indefinitely  is  one  that  needs 
no  argumentation;  the  records  of  the  Stock  Exchange 
will  establish  it  with  as  much  melancholy  emphasis  as 
the  nearest  cemetery  will  convey  its  lesson  concerning 
the  mortality  of  man. 

This  subject  has  interested  me  keenly  since  the  day 


that  I  first  saw  an  abandoned  mine.  In  1893  William  P. 
Blake  wrote  an  article  on  'The  Persistence  of  Ore  in 
Lodes  in  Depth'  in  the  January  7  issue  of  the 
'Kngineering  and  Mining  Journal'.  I  contributed  a 
criticism  and  demurred  to  his  statement  that  "it  can  be 
shown  that  lodes  can  be  expected  to  maintain  their 
average  value  to  any  depths  we  are  ever  likely  to  reach 
in  mining  operations".  Since  then  I  have  urged  the 
mining  profession  repeatedly  not  to  approach  the  ap- 
praisal of  a  mine  without  considering  the  possible 
non-persistence  of  the  ore. 

It  is  amusing  to  recall  the  changes  of  public  opinion 
on  this  subject.  Thirty  years  ago  it  was  a  common 
saying  that  mines  became  richer  in  depth,  especially  if 
they  were  identified  with  'true  fissure-veins';  where- 
upon I  suggested  seriously  that  the  scientific  way  of 
working  a  mine  was  to  sink  to,  say,  4000  feet  and  work 
upward  systematically,  instead  of  nibbling  at  the  ore  by 
means  of  the  successive  extension  of  the  workings 
downward.  Later,  as  experience  served  to  flout  the 
extreme  phase  of  the  fallacy,  it  became  popular  to  say, 
particularly  in  prospectuses,  that  mines,  especially  gold 
mines,  did  not  become  poorer  in  depth.  Next  it  was 
recognized  that  some  of  them  did  become  poorer,  but 
these  served  as  a  contrast  to  those  that,  it  was  alleged, 
did  not  weaken.  Then  came  the  sublime  spoofery  of  the 
Rand  promoters,  who  asserted  that  the  'banket',  or 
gold-bearing  conglomerate,  of  the  Witwatersrand  was 
unlike  an  ordinary  lode,  that  it  was  more  like  a  coal 
seam,  and  that  it  would  persist  so  uniformly  as  to  place 
the  companies  operating  at  Johannesburg  in  the  cate- 
gory of  'investments'  suitable  for  the  trust-funds  of 
widows  and  orphans.  Serious  and  solemn  scribes  said 
that  a  return  of  6%  on  the  capital  'invested'  in  Rand 
mining  companies  sufficed,  and  that  the  shares  were  as 
gilt-edged  as  British  Consols!  What  pathetic  nonsense 
it  seems  today!  By  means  of  such  statements  the  pub- 
lic was  beguiled  into  buying  shares  on  a  large  scale, 
and  the  insiders  unloaded  at  fictitious  values.  In  the 
course  of  seven  years — between  1911  and  1918 — the 
public  lost  $204,000,000  by  the  fall  in  the  market-valua- 
tion of  only  three  mining  stocks:  the  Rand  Mines, 
Crown  Mines,  and  East  Rand  Proprietary.  That  South 
African  fiasco  will  remain  the  classic  example  of  a  dis- 
regard of  facts,  of  a  perversion  of  technical  knowledge, 
and  of  the  complacence  of  the  mining-engineering  pro- 
fession. The  leading  engineers  of  the  Rand  did  not 
endorse  the  fallacy,  but  they  failed  to  warn  the  public 
when  they  knew  that  the  chairmen  and  directors  of  the 
companies  with  which  they  were  connected  were  saying 
what  was  not  in  accord  with  the  facts.  Their  failure  to 
check  the  deception  is  a  blot  on  the  record  of  our 
profession  that  will  endure  long  after  the  last  mine  on 
the  Rand  has  been  exhausted.  In  Rhodesia  the  same 
state  of  things  existed;  if  three  mines  are  doing  well  at 
a  comparatively  shallow  depth,  how  many  have  come  to 
an  inglorious  end  at  less  than  500  feet?  In  these  mat- 
ters the  mining  engineer  must  be  true  to  his  scientific 
training  and  recall  Huxley's  aphorism  that  the  tragedy 
of  science  is  the  killing  of  a  beautiful  theory  by  an  ugly 
fact.  Whether  Methuselah  lived  to  2800  years  or  to 
83  years  is  open  to  doubt,  but  that  he  died  is  certain. 
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Promoting-  Efficiency  in  Drilling 
and  Blasting 

Technical  Comment  on  the  Practical  Use  of 

Explosives  Under  Varying  Conditions 

of  Altitude  and  Humidity 

The  Editor: 

Sir — The  March  18,  1922,  issue  of  Engineering  ami 
Mining  Journal  contained  an  article  by  B.  F.  Tillson 
entitled  "Promoting  Efficiency  in  Drilling  and  Blast- 
ing," which,  while  offering  some  interesting  sug 
tions,  contains  a  number  of  statements  regarding 
blasting  supplies  and  methods  of  testing  them  that  are 
wholly  or  in  part  not  only  faulty  but  misleading,  and 
if  put  into  practice  are  so  dangerous  that  they  cannot 
be  passed  by  without  correction. 

At  the  outset  Mr.  Tillson  quite  properly  affirms  vhe 
tendency  of  the  workman  to  use  more  explosive  than  is 
necessary,  due  to  the  lack  of  basic  knowledge  which 
might  permit  the  specification  of  the  most  efficient  use 
of  explosives ;  yet  the  literature  on  explosives  and  hand- 
books of  manufacturers  abound  in  ingenuous  attempts 
to  solve  his  more  specific  questions. 

The  writings  of  the  scientists,  who  by  their  untiring 
investigations  have  contributed  greatly  to  the  progress 
of  the  usage  and  manufacture  of  explosives,  are 
voluminous  and  technical,  so  much  so  that  their  contents 
are  available  only  to  a  student.  However,  even  a  stu- 
dent must  turn  to  the  field  of  experience  or  to  the 
advice  of  those  trained  in  the  school  of  experience  to 
determine  what  is  best  for  actual  working  conditions. 

Lack  of  space  will  not  permit  more  than  a  passing 
reference  to  some  of  the  deductions.  A  complete 
analysis  involves  the  inclusion  of  an  extended  theoret- 
ical discussion,  and  it  seems  of  greater  importance  for 
the  moment  to  discuss  only  such  parts  of  the  article 
as  are  really  misleading. 

"Initial  Force  Proportionate  to  Area" 

Mr.  Tillson's  experiments  in  Trauzl  blocks  with  cylin- 
drical and  rectangular  charges  of  a  given  weight  of 
explosive  appear  to  support  his  assumption  that  initial 
force  is  in  proportion  to  the  bounding  area,  but  his 
application  of  this  idea  in  "experiments  made  to  deter- 
mine useful  work"  does  not  support  the  author's  deduc- 
tion. The  fact  that  sticks  of  dynamite  slit  down  the 
middle  and  backed  up  with  a  half  cylinder  of  clay  in 
some  of  the  experiments,  as  Mr.  Tillson  says,  effected 
a  saving  of  40  to  50  per  cent  of  explosives,  would  indi- 
cate one  of  two  things — either  that  overcharges  had 
been  previously  used  or  that  the  ground  was  of  such  a 
nature  that  explosives  used  of  half  the  strength  or  of 
lighter  density  would  have  been  equally  efficient.  The 
■  assumption  that  overloading  had  been  practiced  is 
further  borne  out  by  the  fact  that  the  semi-cylinders 
of  clay  contributed  a  cushioning  effect  and  that  the  clay 
acted   as   a   diluent.      What   actually   happened   in    the 


Trauzl  block  test  to  make  the  author  ihink  initial  I 
proportionate    to    area     is    the    commonly     accepted 
phenomenon    that    initial    force    is    proportionate    to 

diameter. 

This  experiment  also  interestingly  disproves  the 
theory  advanced  by  some  that  a  cap  shoots  downward. 
The  action  of  a  cap  is  local;  it  is  the  propagation  of 
the  detonation  through  the  dynamite  itself  that  <•;. 
its  initial  explosion  to  extend  through  such  portion  of 
the  remainder  of  the  charge  or  all  of  ditions 

permit,  depending  upon  the  violence  of  the  initial 
impulse  and  the  sensitiveness  of  the  dynamite.  Author- 
ities also  agree  that  this  impulse  acts  radially  in  all 
directions.  This  characteristic  is  further  supported 
by  the  fact  that  the  more  dynamite  there  is  immediately 
surrounding  the  cap,  the  greater  is  the  amount  of 
dynamite  present  to  receive  the  initial  impulse,  and 
complete  detonation  is  accordingly  propagated  further 
in  all  directions. 

"The  End  Plate  Test" 

Similar  experiments  supported  by  practical  usage 
demonstrate  that,  particularly  with  insensitive  explo- 
sives, the  more  surface  there  is  of  cap  composition  in 
contact  with  the  dynamite,  the  greater  the  initial 
impulse,  and  herein  lies  an  advantage  that  certain  light- 
density  caps  have  over  the  original  high-density  ful- 
minate of  mercury  caps.  This  same  characteristic 
offers  a  reason  why  heavy  charges  of  fulminating  com- 
positions, such  as  the  No.  8  strength  caps,  are  loaded 
into  comparatively  long  columns  of  the  usual  small 
diameter  shell,  instead  of  increasing  the  diameter  with 
weight  of  charge,  as  would  seem  advisable  if  the  theory 
could  be  supported  that  caps  shoot  downward ;  but  they 
do  not,  and  for  this  reason  the  author's  tests  showing 
certain  No.  6  caps  stronger  than  No.  8  by  the  aluminum 
plate  end  test  will  be  discussed  fully  under  the  subject 
of  "The  End  Plate  Test"  where  the  apparent  dis- 
crepancies and  certain  idiosyncracies  of  the  test  will 
be  explained. 

"Burning  Rate  of  Fuse" 

Mr.  Tillson's  assertions  as  to  the  effect  of  certain 
physical  and  atmospheric  conditions  on  the  burning 
rate  of  fuse  are  entirely  wrong,  and  should  be  corrected, 
lest  some  of  his  readers  be  misled  into  the  "unpleasant 
experiences"  that  it  is  aimed  to  avert. 

What  actually  happens  in  practice  is  exactly  the 
reverse  of  his  statements.  Increase  of  pressure  by 
tamping,  or  otherwise,  does  not  decrease  the  burning 
speed,  but,  on  the  contrary,  increases  it  so  that  the 
portion  of  the  fuse  covered  by  tamping  will  burn  faster 
than  in  free  air.  This  fact  has  been  determined  by 
several  investigators,  and  statements  to  this  effect 
appear  in  most  publications  of  the  explosive  companies. 
The  rate  of  burning  of  safety  fuse  as  influenced  by 
temperature  and  pressure  has  also  been  the  subject  of 
special  investigation  by  the  Bureau  of  Mines  and  re- 
ported in  Technical  Paper  No.  6,  in  which  it  is  stated 
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tinder  certain  conditions  of  tamping  the  rate  of 
burning  was  increased  77  per  cent. 

High    altitudes    retard    the   burning   time:    therefore. 
miners  accustomed  to  using  fuse  in  the  mountains  must 

oger  lengths  when  operating  at  or  near  sea  level. 
The   fuse  of  all   manufacturing   plants   in  the  United 

-  is  timed  to  burn  at  approximately  forty  seconds 

per   foot,   variations  being  held   to  within    10  per  cent, 

but  when  this  same  fuse  is  taken  up  into  the  mountains 

altitude  of  7,000  ft.,  as  at  Park  City,  Utah,   its 

burning   rate  become   sixty    seconds   per    foot    and   will 

•    to    its    original    speed    of    forty    seconds    when 
returned  to  a  point  at  sea  level. 

The  method  of  dipping  both  ends  in  a  waterproofing 
compound  should  be  employed  only  where  fuse  is  to  be 

d  underground  (a  practice  that  is  not  recom- 
mended I .  but  when  such  is  necessary  the  reader  should 
be  further  advised  to  cut  off  at  least  I  in.  of  one  dipped 
end  of  the  fuse  before  inserting  it  into  the  cap. 
Examination  has  shown  that,  exposed  to  a  humidity 
-  per  cent  for  twenty-four  hours,  impregnation  of 
moisture  will  not  extend  over  one-eighth  of  an  inch 
into  the  fuse:  therefore  the  waterproofing  precaution 
suggested  is  not  really  necessary  except  for  wet  places. 

Delay  Electric  Blasting  Caps 
Mr.  Tillson  rightly  asserts  that  delay  exploders 
idelay  electric  blasting  caps)  in  periods  of  five  delays 
do  not  offer  sufficient  range  of  time  intervals.  There 
has  been  in  use  in  the  Western  mining  districts  for 
ral  years  a  brand  of  delay  electric  blasting  caps 
known  as  the  "Ideal"  which  are  manufactured  in  ten 
delay  periods,  and  which  have  proved  sufficient  for 
practically  all  classes  of  work.  "Ideals"  embody  sev- 
eral patented  features  constituting  a  flameless  and 
waterproof  device  accurately  timed  and  capped  ready 
for  use,  thus  obviating  the  inconvenience  and  inac- 
curacies incumbent  upon  trying  to  adopt  delay  igniters 
by  cutting  the  fuse  to  varying  lengths,  then  capping, 
crimping,  and  waterproofing,  as  suggested  by  Mr. 
Tillson. 

In  addition  to  the  ten  delay  periods,  the  longest  of 
which  is  less  than  8  in.,  there  is  also  a  "no-delay"  unit 
for  use  in  the  place  of  instantaneous  electric  blasting 
caps  when  simultaneous  action  is  desired  in  the  cut 
holes.  The  practice  of  using  instantaneous  and  delay 
in  the  same  circuit  does  not  as  a  rule  work  satisfac- 
torily, because  they  are  primed  differently.  The  primer 
in  the  "no-delay"  is  of  necessity  the  same  as  in  the 
delays,  because  the  black  powder  in  the  fuse  which 
constitutes  the  delay  element  requires  a  hotter  and 
slower-acting  primer  than  does  fulminate  in  the 
instantaneous  caps. 


Electric  Circuits 
Mr.  Tillson  should  qualify  his  admonition  about  never 
connecting  electric  exploders  in  parallel,  as  such  advice 
applies  only  to  users  of  low-amperage  blasting  machines 
such  as  the  push-down  and  most  other  portable  types. 
It  is  highly  desirable  whenever  power  or  lighting 
circuits  are  available,  and  especially  for  underground 
work,  to  use  the  parallel  or  multiple  connection,  as 
there  is  usually  sufficient  current  to  assure  the  ignition 
of  every  cap  practically  instantaneously.  The  expres- 
sion "multiple"  is  synonymous  with  parallel  and  is  more 
commonly  used  than  the  latter.  Experience  has  shown 
that  multiple*  (parallel)  connections  are  the  most  satis- 
factory   method    to    use   when   the    holes    are    closely 


grouped,  as  is  generally  the  condition  when  delay  elec- 
tric blasting  caps  are  advisable.  Even  when  the  holes 
are  widely  scattered,  the  slight  additional  cost  of  the 
extra  wire  which  is  necessary  for  this  method  is  off- 
set by  the  added  insurance  of  "getting"  each  hole, 
because  each  cap  receives  its  proportionate  amount  of 
current  and  the  failure  of  one  does  not  affect  the  rest 
of  the  caps  in  the  round,  as  when  series  connections  are 
used. 

Electric  Blasting  Instruments 

Galvanometers,  either  of  the  disk  type  or  calibrated- 
scale  type,  such  as  are  at  present  supplied  as  blasting 
accessories,  should  be  used  only  for  determination  of 
the  continuity  of  circuit,  or  for  a  rough  approximation 
of  the  resistance  of  the  circuit.  If  quantitative  results 
are  desired,  a  portable  ohmmeter  should  be  used. 

Blasting  machines  of  the  push-down  type  are 
practically  all  series-wound  generators — i.e.,  the  external 
circuit  is  in  series  with  the  field  windings,  the  current 
being'  released  to  the  external  circuit  through  a  switch. 
The  first  current  built  up  in  the  armature  is  the  result 
of  the  residual  magnetism;  then,  as  the  current  in- 
creases, the  magnetism  increases  and  therefore  causes 
the  "magnetic"  brake  action  on  the  armature  to  in- 
crease. It  is  for  this  reason  that  the  downward  stroke 
should  be  vigorous  and  the  pressure  continued  through- 
out the  duration  of  the  stroke. 

To  anyone  who  has  had  to  contend  with  the  personal 
equation  in  the  operation  of  the  push-down  blasting 
machines,  the  advent  of  a  dependable  machine  having 
an  improved  design  in  which  this  equation  is  eliminated 
would  be  welcome. 

Testing  Blasting  Caps 

The  occasional  testing  of  blasting  supplies  to  assure 
that  they  are  of  the  desired  strength  and  that  they 
are  being  properly  cared  for  is  important.  It  is  equally 
essential,  however,  that  the  test  used  be  a  criterion  of 
the  characteristics  under  examination.  Grave  doubt 
exists  as  to  the  end  test  on  the  metallic  plate  described 
by  Mr.  Tillson  being  a  fair  measure  of  the  condition  of 
blasting  caps  either  of  different  manufacture  or  of  the 
same  manufacture.  The  Engineering  and  Mining 
Jowrnal  of  Feb.  25,  1922,  on  page  322,  published  an 
article  on  detonators  by  Charles  S.  Hurter,  which  ex- 
plains the  limitations  of  this  method  of  testing. 

In  the  first  place,  the  indentation  depends  to  a  certain 
extent  on  the  shape  of  the  bottom  of  the  cap.  A  con- 
cave-bottom cap  will  give  a  better  indentation  than  a 
cap  having  a  convex  bottom,  because  the  air  under  a 
concave  bottom  cap  is  forced  into  a  small  mass,  and, 
being  controlled  by  the  waves  of  compression,  is  driven 
into  the  plate.  This  action  on  a  plate  is  analogous  to 
that  of  a  bullet,  but  when  the  hollow-bottom  cap  is 
pressed  into  a  cartridge  of  dynamite,  the  air  is  dis- 
placed from  the  cap,  and  the  bullet  effect  is  lost. 

The  fine  lines,  or  striae,  radiating  from  the  position 
of  the  cap  on  the  plate,  are  merely  an  indication  of  the 
degree  of  fineness  to  which  the  copper  container  has 
been  pulverized  by  the  explosive  in  the  cap,  the  degree 
of  pulverization  being  influenced  by  the  temper  of  the 
metal  in  the  cap  shell. 

Secondly,  all  cap?  being  approximately  of  the  same 
diameter,  different  grades  vary  with  respect  to  dimen- 
sions only  in  their  length;  therefore,  the  center  of 
detonating  impulse  in  caps  of  greater  strength  is  further 
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away  from  the  plate,  aiul  most  of  the  energy  is  dissi- 
pated in  the  air. 

Not  being  a  comparative  test  for  caps  of  different 
strength,  this  method  cannot  be  conceded  to  be  advis- 
able even  for  the  determination  of  the  condition  of 
.1'  the  same  strength. 

The  Bureau  of  Mines,  in  Technical  Paper  125,  "The 
Sand  Test  for  Determining  the  Strength  of  Detona- 
tors,"  by  Storm  and  Cope,  describes  a  method  of  test- 
ing blasting  caps  that  is  largely  used,  and  Bulletin  59, 
by  Hall  and  Howell,  describes  the  nail  test.  Another 
interesting  article  describing  several  simple  tests  was 
published  in  The  Detonator  of  October,  1921. 

Oakland,  Cal.  E.  L.  Watts. 


follow,  then,  that  a  mere  perfunctorj    "discovery" 
in  country  rock  or  in  mantle  rock,  as  many  of  them  are, 
cannot   be  a  discover]    under  the  law,  and  a  Goveri  ■ 
official  acting  upon  such  a  case  has  no  option  what 

If   the    result    is    adverse   to    the   claimant,    it    is    hardly 

logical  or  praiseworthy  to  place  the  blame  upon  an  arm 

of   the   Government,   and  certainly    if   the    n 
aggregate  is  working  an  injustice,  the  conclusion 
inescapable  that  the  law  itself  should  be  revised. 

There  is  enough  ground  for  sound  criticism  of  many 
Government  activities  these  days  without  the  loose 
illustrated  by  Dean  Thompson.  F.  R.  INGALSBE. 

State  University,  Missoula,  Mont. 


The  Miner  and  the  Forest  Service 

The  Editor: 

Sir — In  the  Engineering  and  Mining  Journal-Press 
of  April  8,  Dean  Thompson  of  the  Idaho  School  of 
Mines  has  taken  a  slam  at  the  policy  of  the  Forest 
Service  in  its  dealings  with  the  prospector.  His  par- 
ticular reference  is  the  Hamburg-American  Copper 
Mining  &  Milling  Co.,  of  the  Coeur  d'Alene  district  of 
Idaho.  Dean  Thompson  in  the  same  breath  condemns 
the  Forest  Service  and  compliments  the  local  land  office 
for  its  officials'  respective  actions  in  the  same  case. 

Inasmuch  as  I  am  not  interested  in  either  side  of  the 
matter,  but  incidentally  know  something  about  the 
ground  involved,  I  will  say  frankly  that  in  my  opinion 
the  Forest  Service  did  the  only  thing  its  agents  could 
have  done  in  protesting  a  part  of  the  claims  of  this 
group.  I  am  sure  that  neither  the  service  nor  any  of 
its  agents  has  ever  charged  the  Hamburg-American 
company  with  bad  faith  or  with  attempting  to  steal 
timber  under  the  guise  of  mineral  locations.  There  was 
the  best  possible  evidence  of  good  faith  on  two  of  the 
claims  where  the  development  work  had  been  done  and 
where  ore  had  been  found.  But  there  were  outlying  claims, 
commonly  known  as  "protection"  claims,  on  which  the 
agents  of  the  service  could  find  no  mineral  or  any  work 
to  indicate  the  company  had  made  serious  effort  to  find 
mineral.  These  were  the  claims  protested  by  the  Forest 
Service,  and  anyone  who  is  faintly  familiar  with  the 
Federal  statutes  as  applied  to  our  public  land  states 
knows  that  an  arm  of  the  Government  itself  would  not 
do  otherwise  than  it  did  without  flouting  the  law  and 
inviting  claim  owners  to  do  likewise. 

Were  Dean  Thompson  a  real  friend  of  the  Forest 
Service,  or  had  he  known  a  few  facts  about  the  ground 
involved  in  the  contest,  he  would  have  criticized  the 
mining  law  rather  than  the  Government  for  attempting 
to  uphold  the  laws  Congress  has  made  for  its  specific 
guidance.  The  tone  of  the  article  by  Dean  Thompson 
can  scarcely  be  called  friendly,  providing  he  knows  any- 
thing about  the  facts  in  this  case,  and  I  presume  one 
in  his  responsible  position  would  not  criticize  any 
branch  of  the  Government,  state  or  national,  without 
knowing  the  grounds  on  which  he  does  so.  His  article 
is  similar  to  many  protests  which  have  appeared  now 
and  then  in  the  mining  press  of  the  country,  and  it  is  a 
peculiar  fact  that  not  one  of  them,  so  far  as  I  know, 
has  criticized  the  law  involved,  and  of  course  that  is 
where  the  real  trouble  originates. 

A  discovery  is  required  to  be  made  on  each  claim 
before  it  is  located,  and  should  most  certainly  be  made 
before  patent  issues,  and  the  Federal  courts  have 
clearly  defined  the  term  "discovery."     It  would  seem  to 


Is  Methuselah  Dead? 

The  Editor: 

Sir — A  well-known  consulting  engineer  writes  from 
Rhodesia  that  the  Cam  and  Motor  has  struck  at  the 
tenth  level  the  richest  ore  yet  encountered  in  the  mine 
and  that  the  Lonely  Reef  is  looking  remarkably  well 
in  the  bottom  level.  He  also  refers  to  the  good  showing 
in  depth  made  by  another  mine,  and  concludes  "I  do 
hope  T.  A.  will  not  be  annoyed  about   it." 

The  arrival  of  this  letter  at  a  time  when  our  old 
and  deep  St.  John  del  Rey  seems  in  vigorous  prime 
induced  the  writer  to  examine  the  authority  for  the 
statement  "Even  Methuselah  Died!"  It  will  be  re- 
membered that  on  this  statement  was  based  an  editorial, 
still  well  remembered,  deprecating  expectation  of  con- 
tinuity in  depth  of  payable  ore. 

My  investigation  proved  more  interesting  than 
could  have  been  foreseen.  Consultation  with  the  lead- 
ing authorities  revealed  the  extraordinary  position  that 
there  is  even  yet  no  evidence  of  the  death  of 
Methuselah,  but  that  after  the  return  from  the  Captiv- 
ity, say  about  500  B.  C,  or  2,800  years  after  his  birth, 
the  Priestly  Code  decided  that  Methuselah  ought  to 
be  dead,  and  wrote  him  "dead"  accordingly.  But  I 
maintain  that  this  mere  presumption  of  death,  unsup- 
ported by  any  evidence  whatever,  affords  but  slender 
basis  for  an  aspersion  on  the  continuity  in  depth  of 
valuable  ore. 

Long  live  Cam,  Motor,  Lonely  Reef,  St.  John  del  Rey, 
and  Methuselah!  West  Country  Miner. 


Mining  Engineers  a  Commodity 

The  Editor: 

Sir — The  letter  under  this  heading  in  your  issue  of 
April  8  reminds  me  of  something  I  once  heard  my 
father  say.  The  directors  of  an  English  company  were 
objecting  to  the  proposed  charge  of  a  manager  for  his 
services,  one  of  them  saying  that  he  could  get  a  man 
at  half  the  price.  "Very  likely."  said  my  father;  "I 
have  no  doubt  you  could  get  a  dozen  men  to  take  the  job. 
for  nothing — and  pay  themselves."  G.  E.  C. 

Denver,  Col. 


The  Problem  of  Depletion 

In  the  letter  from  C.  B.  Holmes,  on  "The  Problem  of 
Depletion,"  which  was  published  in  the  Engineering  and 
Mining  Journal-Press  of  April  22,  1922,  through  a 
typographical  error  Mr.  Holmes  was  made  to  say  "the 
basis  for  depletion  charges  is  the  cost  of  mines,  mills, 
and  other  holdings."  What  Mr.  Holmes  really  said  was 
"the  basis   ....   is  the  cost  of  mines,  wells,  etc." 
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Geology  and  Mining  of  Mica 

A  Non-Metallic  Mineral  That  Is  Becoming  of  Increasing  Importance  —  Deposits 
Mainly  Associated  With  Pegmatites  —  Valuable  Byproducts  May  Be  Recovered  — 
Mining  Generally  Shallow  and  of  Small  Magnitude  —  Modern  Methods  Being  Introduced 

By  J.  Volney  Lewis* 


IN  A  VERY  REAL  SENSE  our  vast  electrical  develop- 
ment is  a  monument  to  mica,  the  one  indispensable 
trie     The  history  of  the  intensive  electrifica- 
that   has   been   in   progress  during  the  last  three 
-  the  history  of  the  modern  mica  industry.    How 
•ly  thi.-  mineral,  alone  of  all  known  substances, 
has    fulfilled   the    most    exacting    requirements    of   con- 
increasing  voltages  is  perhaps  fully  appreciated 
only  by  those  who  are  familiar  with  the  techuical  dif- 
ficult U-  encountered.     Because  of  the  experiences  inci- 
.   to  the  war,  many  people  have  now  gained  a  keener 
appreciation  of  mica  as  one  of  the  fundamental  mate- 
intricate  civilization. 

Mica  a  Wasting  Asset 

The  world  consumes  mica  as  fast  as  it  is  produced, 
and  once  used  little  is  ever  salvaged.  Furthermore, 
the  war  demand  demonstrated  the  inability  of  the  mines 
to  meet  a  requirement  for  any  considerable  increase  in 
production;  and,  as  86  per  cent  of  the  sheet  mica  pro- 
duced is  already  consumed  by  the  essential  electrical 
industries,  reallocation  can  give  only  slight  relief  in 
the  face  of  the  increased  demands  that  will  surely  come 
in  the  future.  Hence  it  is  necessary  to  produce  con- 
tinuously more  and  more  mica  or  to  find  a  satisfactory 
tute.  If  progress  is  to  continue  along  the  lines 
that  have  marked  the  recent  decades,  there  is  no  other 
alternative. 

It  would  be  hazardous  to  predict  that  a  substitute  for 
mica  will  never  be  produced;  but  it  is  at  least  signifi- 
cant of  the  difficulties  of  the  problem  that,  under  the 
stress  of  the  war  blockade,  Germany,  with  its  intensely 
organized  research,  was  unable  to  solve  it.  The  substi- 
tute was  desperately  needed,  but  it  was  not  forthcoming. 
Also,  urgent  need  for  more  mica  was  felt  by  all  the 
leading  belligerents,  and  any  substance  that  could  safely 
have  supplemented  the  limited  supply  would  gladly  have 
been  adopted.  Hence  it  is  practically  certain  that  the 
electrical  industries  will  demand  mica  in  increasing 
quantities  for  many  years  to  come.  Such  a  demand  can 
be  met  only  by  the  development  of  new  fields  or  by  the 
introduction  of  scientific  engineering  and  equipment 
in  place  of  the  primitive  methods  that  still  so  largely 
prevail  in  all  the  great  mica-producing  regions  of  the 


•In  the  preparation  of  these  notes  many  scattered  papers  have 
•  onsulted.  The  foUowlng  publications  have  been  found  par- 
ticularly serviceable,  especially  in  the  compilation  of  data  con- 
cerning regions  that  have  not  come  under  the  writer's  own  ob- 
servation : 

Hugo  S.  de  Schmld :  "Mica  Its  Occurrence,  Exploitation,  and 
Canada  Department  of  Mines,  1912. 

A.  Fai.v.n  Dixon  :  "The  Mica  Industry."  Trans.  A.I.M.E.,  Vol.  45, 
1914,  pp.  94-112. 

Durand  A.  Hall :  "Mica."  Political  and  Commercial  Geology, 
New  York.  1920.  pp.  380-38". 

D.  B.  Sterrett:  "Mica  Deposits  of  the  United  States."  U.  S. 
Geological  Survey  Mineral  Resources,  1906-1914;  U.  S.  Geological 
Survey  Bulletins  315,  380.  430,   530.   580. 

W.  T.  Schaller:  "Mica."  V.  S.  Geological  Survey  Mineral  Re- 
sources, 1915  and  later  years. 

A.  A.  C.  Dickson :  "The  Mica  Miner's  and  Prospector's  Guide." 
London,  1919,  50  pp. 

J.  Volney  Lewis:  "Mica."  The  Mineral  Industry,  annual  volumes 
since  1914. 


world.  This  transformation  can  be  brought  about  only 
through  an  understanding  of  the  conditions  that  control 
the  mica-mining  industry  and  of  the  inherent  difficul- 
ties that  must  be  overcome.  It  is  with  the  hope  of 
emphasizing  this  fact  and  possibly  contributing  some- 
thing by  way  of  suggestion  that  I  have  set  down  these 
notes  concerning  the  occurrences  and  associations  of 
mica  and  the  methods  employed  in  its  extraction. 

Muscovite  and  Phlogopite  Most  Important 
Varieties 

To  the  mineralogist  many  kinds  of  mica  are  known, 
but  only  two  of  these  find  important  applications  in  the 
industries.  These  are  museovite,  the  potash  or  "white" 
mica,  and  phlogopite,  the  magnesia  or  "amber"  mica. 


Courtesy  of  V.  S.  Geological  Survey 

A  mica  mine  near  West  Rumney,  N.  H.    Mine  in  hill- 
side.    Manufacturing    plant   on  right. 
Owned  by  General  Electric  Co. 

None  of  the  others  has  yet  been  found  in  sufficient  size 
and  quantity  to  be  commercially  available. 

In  thin  sheets  both  museovite  and  phlogopite  are 
transparent,  and  museovite  is  colorless.  Rarely  phlogo- 
pite is  also  colorless,  but  most  of  it  is  yellow  or  brown 
and  much  of  it  has  a  coppery  or  bronzy  sheen.  In  sheets 
one-sixteenth  of  an  inch  or  more  in  thickness  most  mus- 
eovite also  shows  some  shade  of  gray,  yellow  (inclining 
to  amber),  red,  brown,  or  green.  The  value  of  mica 
depends  on  its  remarkable  combination  of  physical  prop- 
erties— cleavage,  flexibility,  elasticity,  transparency  in 
thin  sheets,  non-conductivity  of  heat  and  electricity, 
brilliancy  of  cleavage  flakes,  softness,  and  toughness. 

Sheet  mica  finds  its  greatest  use1  in  the  electrical 
industry,  where  an  insulated,  non-inflammable  material 
is  necessary.  In  thin  films  it  is  used  extensively  in 
condensers  for  magnetos  and  wireless  apparatus.  In 
the  form  of  sheets,  washers,  and  tubes  it  is  used  in 
dynamos  and  numerous  electric  heating  devices,  sockets, 
spark  plugs,  insulators,  rheostats,  fuse  boxes,  and  tele- 

'Schaller:  Mineral  Resources,  1918. 
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phones.  Flexible  mica  cloth  and  tape  are  also  em- 
ployed  in  electric  insulation. 

Sheet  mica  is  also  used  for  glazing  the  fronts  at 
stoves,   furnace  sight-holes,   as   heat-retarding  screens 

in  front  of  highly  heated  materials,  in  optical  lanterns, 
military  lanterns,  and  for  lamp  chimneys  and  canopies. 
It  is  also  used  in  special  spectacles,  as  motor  goggles, 
in  sandblasting,  sight-holes  for  drivers'  helmets,  smoke 
helmets,  compass  cards,  gage  fronts,  and  in  windows 
where  heavy  shocks  and  vibrations  musl  be  withstood, 
as  in  warships  and  conning  towers  of  submarines.  Mica 
diaphragms  are  used  extensively  in  phonograph  and 
other  sound-producing  devices.  In  India  large  numbers 
of  sheets  of  mica  are  used  as  material  on  which  pictures 
and  portraits  are  painted,  the  mica  being  resistant  to 
heat,  dampness,  and  the  attack  of  insects.  Sheet  mica 
is  also  used  in  India  for  inlaid  work,  tassels,  flowers, 
banners,  and  toys. 

Ground  Mica  Has  Many  Uses 

Ground  mica  is  used  for  decoration  in  printing  wall 
paper  and  cloth,  to  which  it  gives  luster  and  bright- 
ness; also  in  fancy  paints,  ornamental  tiles,  and  con- 
crete. Because  of  its  heat-resisting  qualities,  it  is  used 
as  packing  in  the  journals  of  railway  cars,  in  pipe  and 
boiler  coverings,  and  in  fireproof  paints  and  coverings. 
Ground  mica  finds  an  important  application  as  a  filler 
in  rubber  tires  and  also  as  a  finishing  pigment,  as  a 
component  of  some  roofing  materials,  and  is  molded  with 
shellac  into  electric  insulators  of  various  forms.  It  is 
used  as  an  absorbent  of  nitroglycerine  in  the  manufac- 
ture of  dynamite  (."mica  powder"),  in  annealing  steel, 
as  lubricant  for  wooden  bearings,  or  mixed  with  oil  or 
grease  as  lubricant  for  metal  bearings.  Tar  roofing 
paper  is  rolled  with  "bran  mica"  to  prevent  sticking. 

In  India  ground  mica  is  used  for  a  great  variety  of 
decorative  purposes — on  lamps,  pottery,  curtains,  cloth, 
fans,  and  in  temples  and  palaces.    It  is  also  used  as  a 


insulating  covering  on  pipi     and  d  con- 

siderable quantities  .are  consumed  as  medicine. 
From  reports  made  to  the  1  Geological  Sui 

Schaller  has  estimated  the  use  to  which  mica  was  put 
in  the  United  States  in  1'JIH  as  follows:  Domestic 
uncut,  all  sizes:  Electric  insulation,  71  per  cent;  stove 
fronts.  2:'.;  phonograph  disks.  2;  other  uses  1  (including 
lamp  chimneys  and  cat  I  han  1  percent).     Im- 

ported uncut,  excluding  splittings:  Electric,  82  per 
cent;  stove  fronts,  5;  phonograph  disks,  6;  lamp  chim- 
neys and  canopies,  4 ;  other  uses,  3.  Domestic  and  im- 
ported, combined:  Electric.  7<i  per  cent;  stoves,  17; 
phonographs,  3;  lamp  chimneys  and  canopies,  2;  mis- 
cellaneous, 2.  All  sheet  mica,  including  splittings: 
Electric,  86  per  cent  (sheet,  46;  splittings,  40) ;  stoves, 
10;  phonographs,  2;  all  other  uses,  2.  Ground  mica: 
Roofing,  60  per  cent;  wall  paper,  21;  automobile  tires, 
8;  other  rubber  goods,  annealing,  printing.  3;  fancy 
paints,  concrete  facing,  artificial  "snow,"  3;  molded  elec- 
tric insulation,  3;  lubrication,  2. 

The  uses  of  mica  have  been  classified  according  to 
relative  importance  as  follows:  Essential:  Electric 
insulation  (sheets,  washers,  splittings,  and  built-up 
mica  board).  Less  essential:  Stoves,  lamp  chimneys 
and  shades,  electric  heating  devices,  pipe  and  boiler 
coverings,  roofing  material,  annealing  steel,  lubricant 
for  wooden  bearings.  Non-essential:  Phonographs, 
decoration,  lubricant  for  metal  bearings,  filler  for  rubber 
and  various  other  materials. 

Commercially  Valuable  Mica  Occurs  Mainly 
in  Pegmatites 

Muscovite,  the  chief  commercial  mica,  is  a  normal 
constituent  of  several  kinds  of  igneous  rocks,  is  abun- 
dant in  many  gneisses  and  schists,  and  occurs  in  con- 
siderable amounts  in  some  sandstones  and  shales,  but 
only  in  pegmatite  is  it  found  in  sheets  large  enough  for 
its  principal  uses.     Pegmatite  is  an  igneous   rock  re- 


In  mica  trimming  house  of  Ridgeicay  Mica  Co.,  Ridgeway,  Va. 
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..mite  in  mineral  constituents   and   chemical 

.  but  it  is  commonly  much  coarser  and  more 

ible  in  texture.    Thus  in  granite  the  mineral  grains 

illy   a  small  fraction  of  an  inch   in  diameter. 
whereas   in  some  of  the  coarsest    pegmatites  the   indi- 
.    minerals  measure  several  1'eet  across.      From  the 
•'   mica   in  large  crystals  or  •■hook-"    in   such 
the  commercial  supply  is  obtained. 
Phlogopite    is    a    much    rarer   mica    than    muscovite. 
The  only    important    supplies    come    from    Quebec   and 
irio,  where  the  mineral  occurs  in  coarse  pyroxene- 
s-apatite    rode,     commonly     called     "pyroxenite," 
which    forms    irregular    masses    and    dike-like    bodies. 
The  mode  of  occurrence  and  the  conditions  encountered 
in  mining  are  similar  in  many  ways  to  those  of  mus- 
These  notes  are  written  primarily  with  a  view 
uscovite,  but  they  are  almost  equally  applicable  to 
kdian  phlogopite,  except  as  regards  the  associated 
minerals. 

In  pegmatite  the  chief  and  commonly  the  only  con- 
stituents, besides  mica,  are  feldspar  and  quartz;  hence 
are  the  principal  associated  minerals,  and  both  of 
them  are  generally  much  more  abundant  than  mica. 
In  some  regions,  as  in  western  North  Carolina,  it  has 
been  observed  that  the  mica  is  clearer  and  freer  from 
stains  and  specks  where  the  pegmatite  dikes  intersect  a 
country  rock  containing  dark  minerals,  as  in  gneisses 
and  schists  rich  in  hornblende  or  biotite.  Where  the 
country  rock  is  granite  or  some  other  rock  with  few 
ferromagnesian  constituents,  the  mica  is  generally 
darker  in  color,  and  much  of  it  is  spotted  or  specked 
with  films  of  black,  red,  or  yellow  iron  oxide. 

Minerals  Associated  With  Mica  May  Be 
Valuable  Byproducts 

The  commonly  associated  feldspar  is  orthoclase,  the 
-n  variety,  but  generally  some  soda  or  soda-lime 
feldspar  i  plagioclase )  is  also  present,  and  in  some 
pegmatites  this  is  more  abundant  than  orthoclase.  The 
associated  quartz  is  mainly  in  the  form  of  disseminated 
grains  or  granular  aggregates  and,  rarely,  as  distinct 
crystals.  In  some  localities  the  pegmatites  carry  many 
accessory  minerals.  Some  of  these  are  useful,  and 
where  they  occur  in  sufficient  abundance  they  may  be 
profitably  recovered  as  a  byproduct  of  mica  minijig. 
Occasionally  one  or  another  of  these  minerals  is  found 
in  considerable  quantity  and  is  mined  as  the  principal 
product.  This  applies  to  several  gem  varieties  of  beryl 
and  also  to  zircon  and  the  rare  radium  and  uranium 
minerals — uraninite,  gummite,  samarskite.  Samarskite 
in  masses  weighing  nearly  one  hundred  pounds  has  been 
found  in  a  mine  near  Nellore,  India,  and  several  tons 
of  it  have  been  saved. 

Of  more  importance  because  more  abundant  are  the 
large  bodies  of  nearly  pure  feldspar.  A  considerable 
number  of  small  mines  formerly  worked  for  mica  alone 
have  become  feldspar  mines,  with  mica  as  a  byproduct. 
In  some  kaolinized  pegmatites  similar  relations  exist 
between  mica  mines  with  byproduct  kaolin,  and  kaolin 
mines  with  mica  as  a  byproduct. 

In  all.  more  than  forty  mineral  species  have  been 
found  in  the  mica  mines  of  North  Carolina,  chiefly  in 
those  of  Mitchell  and  Yancey  counties.  Also,  many  ac- 
cessory minerals  have  been  identified  in  the  pegmatites 
of  India,  but  the  only  common  ones  are  a  little  tourma- 
line and  biotite  and  an  occasional  crystal  of  garnet  or 
beryl.  In  the  Canadian  phlogopite  mines  high-grade 
phosphate    ("apatite)    may  be  won  simultaneously  with 


the  mica,  and  many  of  the  mines  were  originally  opened 
for  their  phosphate  content.  It  is  interesting  to  note 
that  the  mica  itself  was  long  an  unwelcome  byproduct 
of  phosphate  mining  and  was  thrown  upon  the  dump  as 
worthless. 

"Books"  of  Mica  Differ  in  Size  and  Occurrence 

Mica  crystals,  often  called  "books"  or  "blocks,"  occur 
in  a  variety  of  ways  in  pegmatite,  the  most  important  be- 
ing  as  follows:  (a)  Evenly  disseminated  through  the 
rock,  like  plums  in  a  pudding;  (h)  gathered  here  and 
there  into  irregular  clusters  or  pockets;  (c)  forming  len- 
ticular aggregates  dispersed  through  the  rock;  (d)  in 
lenses  arranged  somewhat  in  planes,  with  or  without 
connecting  stringers  of  mica;  (e)  in  the  form  of  vein- 
like continuous  tabular  aggregates  along  the  sides  or 
in  the  midst  of  the  dikes. 

In  any  of  the  segregated  modes  of  occurrence  the  mica 
may  be  found  chiefly  near  one  or  both  walls  of  the  dike, 
or  it  may  be  concentrated  chiefly  along  a  central  plane. 
It  is  sometimes  observed  that  where  the  accompanying 
quartz  is  segregated  into  large  masses,  the  mica  de- 
posits are  richest  near  the  quartz.  Valuable  mica  is 
sometimes  found  imbedded  also  in  solid  quartz  or  feld- 
spar and  in  kaolin  from  the  alteration  of  the  feldspar. 

Crystals  of  mica  range  in  size  from  less  than  an  inch 
to  several  feet  in  diameter  and  length,  but  in  most  of 
the  mines  the  great  majority  of  the  "books"  yield  sheets 
that  are  less  than  6  in.  across.  Very  rarely  crystals 
up  to  8  or  9  ft.  across  and  4  or  5  ft.  thick  are  found. 
Perhaps  the  largest  ever  discovered  was  one  that  was 
taken  from  the  Inikurti  mine,  in  the  Nellore  district, 
India.  It  is  said  to  have  measured  10  ft.  over  the  cleav- 
age surface  and  15  ft.  across  the  leaves.  Such  blocks 
weigh  many  tons,  but  there  is  great  waste  in  splitting, 
trimming,  and  cutting  them  into  commercial  shapes. 
Aggregates  of  mica  weighing  a  ton  or  more,  but  con- 
taining no  commercial  sheets,  are  often  found  in  mining. 
"The  books  do  not  make  up,"  the  miners  say,  when  such 
quantities  of  waste  mica  occur. 

"Leaders"  Important  in  Exploiting  Deposits 

Where  lenses  or  pockets  of  mica  pinch  out,  they  are 
often  found  to  have  small  stringers  or  "leaders"  of  mica 
and  quartz  or  of  thin  clay  gouge  or  salvage  connecting 
them  with  other  lenses,  both  downward  and  along  the 
strike.  In  following  these  the  work  may  pass  through 
entirely  barren  ground  for  a  distance  as  great  as  the 
length  of  the  productive  lenses  before  commercial  de- 
posits are  again  encountered. 

Besides  these  irregularities  of  occurrence  within  the 
pegmatite,  the  dikes  themselves  are  extremely  irregular 
in  both  size  and  form.  They  range  from  stringers  only 
a  few  inches  thick  to  masses  measuring  100  ft.  or  more. 
Workable  dikes  from  5  to  25  ft.  thick  are  very  numerous. 
Although  pegmatites  as  a  rule  have  the  tabular  form 
and  somewhat  elongated  outcrop  characteristic  of  dikes, 
irregularities  are  common,  and  many  masses  cannot 
properly  be  called  dikes.  Lenticular  bodies,  both  iso- 
lated and  connected,  are  abundant;  also  stock-like  and 
pipe-like  forms  with  rounded  or  oval  cross-sections,  and 
complex  branching  and  ramifying  intrusions  are  not 
rare.  As  a  rule  the  pegmatites  follow  the  foliation  of 
gneissic  or  schistose  country  rock,  but  there  are  many 
local  exceptions.  Prominent  outcrops  of  massive  quartz 
are  common,  and  such  dikes  form  the  tops  of  many 
ridges,  even  under  conditions  where  the  feldspar  has 
been  kaolinized. 
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This  is  generally  true  in  the  Piedmont  region  of  North 
Carolina  and  in  India. 

Pegmatite   dikes   RTO   widely   distributed    through   the 

metamorphic  rocks  of  many  countries,  but  available  de- 
posits of  mica  are  by  no  means  so  common.  There  is 
great  variation  in  the  proportion  of  mica  in  pegmatites 
of  different  regions  and  not  uncommonly  even  in  neigh- 
boring dikes.  Furthermore,  be  it  ever  so  plentiful,  the 
mica  is  worthless  except  for  grinding  unless  it  will  yield 
sheets  of  commercial  size— say  two  square  inches  and 
larger.  Even  the  presence  of  numerous  large  "books" 
does  not  assure  the  value  of  a  deposit.     Great  quantities 


Courtesy  of  V.  S.  Geological  Survey 

Block  mica  in  pegmatite  near  Gilsum,  N.  H. 
Keene  Mica  Products  Co. 

of  such  mica  are  constantly  thrown  into  the  scrap  pile 
for  grinding  or  cast  upon  the  waste  dump  as  worthless 
because  of  defects  that  have  originated  in  geological 
disturbances  to  which  the  deposit  has  been  subjected. 

Compressive  strains  associated  with  warping,  folding, 
and  faulting  may  wrinkle  and  corrugate  the  mica  or  so 
bend  or  twist  the  cleavage  planes  that  smooth  sheets 
are  not  obtainable.  Shearing  and  other  stresses  in 
which  they  have  been  involved  may  also  develop  a  part- 
ing in  one  or  more  directions  across  the  cleavage,  so 
that  the  sheets  crack  and  are  readily  broken  into  tri- 
angular or  "A"  shapes  or  split  into  narrow  ribbons. 
Slight  movements  that  do  not  bend  or  crack  the  mica 
may  suffice  to  open  the  cleavage  and  admit  solutions 
from  which  iron  or  manganese  oxides  may  be  deposited 
or  other  minerals  developed  that  will  render  much  or  all 
of  the  mica  worthless.  These  factors  vary  so  greatly 
from  place  to  place  that  attempts  to  estimate  the  extent 
and  value  of  a  mica  deposit  are  little  better  than  pure 
guesswork. 

India  and  Canada  Most  Important  Producing 
Countries 

Perhaps  no  large  area  of  the  earth's  surface  has  re- 
mained entirely  free  from  crustal  movements  for  long 
periods  of  time ;  but  some  have  undergone  such  move- 
ment much  less  than  others,  and  in  regions  such  as 
eastern  North  America  and  the  peninsula  of  India, 
where  relative  stability  has  prevailed  since  the  intrusion 
of  the  pegmatites,  much  of  the  mica  remains  uninjured, 
although  locally  its  value  has  been  destroyed. 

Hence,  although  small  amounts  of  mica  of  economic 
value  have  been  found  in  many  countries,  India,  the 
United  States,  and  Canada  have  long  produced  more 
than  95  per  cent  of  the  world's  supply.    Brazil,  Tangan- 


yika Territorj    (formerly  German    Easl    Africa),  and 

Argentina  now  give  promise  of  becoming  important 
sources,  and  smaller  quantities  have  been  furnished  \, 
Smith  Africa.  Guatemala,  Ceylon,  Madagascar,  and  Aus- 
tralia. A  few  other  regions  seem  to  hold  potential  sup- 
plies— Nyassaland  Protectorate,  Norway,  and  parts  of 
China  and  Siberia.  In  the  United  States  about  70  per 
cent  of  the  domestic  production  comes  from  North  Caro- 
lina, 23  per  cent  from  New  Hampshire,  3  per  cent  from 
Virginia,  and  small  irregular  quantities  from  Smith 
Dakota,  Georgia,  Alabama,  Idaho,  and  Colorado. 

Value  of  Deposit  Depends  on  Physical 
Properties 

De  Schmid  has  emphasized  the  contrast  between  mica 
deposits  and  the  generality  of  veins  and  lodes  of  the 
metallic  minerals.  The  prevailing  discontinuity  of  the 
deposits,  even  where  the  mica  is  largely  segregated  along 
the  sides  or  through  the  central  parts  of  the  dikes, 
makes  it  impossible  to  estimate  reserves,  even  where 
the  ground  has  been  well  opened  up  for  stoping — a 
rare  condition  in  mica  mining.  Furthermore,  the  value 
of  a  mica  deposit,  unlike  that  of  the  metalliferous  ores, 
depends  primarily  on  the  physical  properties  rather  than 
the  quantity  of  mica  present.  This  factor  is  so  variable, 
not  only  as  between  different  mines  but  from  place  to 
place  in  the  same  mine,  that  an  accurate  estimate  of 
quantity,  even  if  this  were  possible,  would  have  little 
value. 

With  the  most  favorable  conditions  as  to  quantity  and 
size  of  crystals,  earth  movements  and  internal  strains 
may  cause  widespread  damage,  as  pointed  out  in  a  pre- 
ceding paragraph.  Even  in  successful  mines,  much  mica 
that  could  otherwise  have  been  profitably  extracted  has 
been  destroyed  in  this  manner.  Few  mica  deposits  have 
entirely  escaped  such  injury  from  causes  that  produce 
little  or  no  effect  on  deposits  of  the  metallic  ores.  Thus 
the  large  deposits  of  mica  that  have  been  developed  in 
the  well-known  Lacey  mine,  in  Loughborough,  Ontario, 
were  encountered  only  after  several  unsuccessful  at- 
tempts had  been  made  to  mine  the  property.  The  last 
of  such  operations  stopped  when  within  a  few  feet  of 
an  almost  solid  mass  of  high-grade  mica.  Frequently 
the  experience  is  just  the  reverse.  A  mine  that  has 
been  worked  profitably  may  without  warning  suddenly 
develop  mica  entirely  worthless  except  for  grinding. 

Mica  Mining  Generally  Shallow  in  Depth 

The  mining  of  mica  is  at  present  largely  of  a  super- 
ficial nature,  and  much  of  it  might  properly  be  called 
quarrying.  The  pockety  character  of  the  deposits  and 
the  irregularities  of  the  containing  pegmatite  prove 
serious  obstacles  to  their  exploitation.  There  are  few 
reliable  rules  and  indications  by  which  the  miner  may 
be  guided,  and  he  depends  largely  on  chance  in  following 
the  mica  leads.  Hence  the  methods  of  mining  have 
nearly  everywhere  remained  simple  and  crude.  Because 
of  the  limitation  of  such  methods  most  of  the  world's 
supplies  have  been  taken  from  the  more  accessible  de- 
posits at  shallow  depths,  and  the  output  of  any  producing 
district  generally  comes  from  many  small  mines,  often 
worked  spasmodically,  rather  than  from  a  single  large 
mining  property. 

The  bulk  of  the  mica  from  India  and  the  United 
States  is  produced  in  regions  that  may  be  characterized 
as  essentially  agricultural.  This  is  pre-eminently  true 
of  North  Carolina  and  the  producing  parts  of  adjacent 
states,  a  field  that  furnishes  about  three-fourths  of  the 
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;tput.    Farmers  do  most  of  the  mining;  hence 

k  is  seasonal,  ami  generally  it  is  very 

liar       Great    DQmbers   of   small   mines   have    been 

few  months  at  a  time  by  many  operators,  with 

:'  idleness  or  abandonment  for  months  or  years 

time.     Much  of  the  mining  is  done  on  insufficient 

•i  the  work  is  often  interrupted  or  suspended 

■unt  of  ground  water,  the  lack  of  pumps 

hoisting  appliances,  the  caving  of  a  tunnel  or  a 

the  depletion  of  a  lens  or  pocket  of  mica  and 

the  necessity  of  doing  dead  work  for  a  time. 

Many  deposits  have  been  worked  out  to  the  depth  of 
•nan"  mines,  and  new  deposits  with  promising  mica 
roppings  are  no  longer  easily  found.  To  these 
adverse  conditions  must  be  added  the  almost  universal 
practice  by  the  small  miner  of  "gophering"  or  "ground- 
hogging."  which  results  in  a  complex  of  irregular  open- 
shalhra  shafts,  and  small,  crooked  tunnels.  Of  a 
similar  nature  are  the  underground  workings  of  petty 
leasers,  or  "jayhawkers."  who  open  irregular  and 
dangerous  stopes  without  timbering  or  adequate  pillars 
and  leave  the  workings  so  clogged  with  waste  as  to 
make  further  mining  or  exploration  almost  impossible. 
Hence  the  reopening  of  the  old  mines  is  always  a  diffi- 
cult and  generally  a  dangerous  undertaking.  In  New 
Hampshire  the  winters  are  also  longer  and  more  severe 
and  the  rock  is  harder,  the  softer  decomposed  material 
having  been  removed  by  glaciation. 

Similar  conditions  and  methods  still  persist  to  a  great 
extent  in  all  mica-producing  countries.  In  India,  where 
the  industry  is  the  oldest,  mica  was  mined  hundreds  of 
years  ago,  and  nearly  a  century  ago  5,000  natives  were 
employed  in  the  Bengal  mines.  It  has  been  estimated 
that  in  recent  decades  about  15,000  men,  women,  and 
children  have  been  annually  employed  in  mica  mining. 
Little  mining  is  done  during  the  "rains"  (July  to  Octo- 
ber, inclusive),  not  so  much  because  of  the  extra  water 
ause  many  of  the  laborers  go  back  to  their  fields 
during  the  season  of  cultivation.  "Gophering"  or  bur- 
rowing methods  have  been  carried  out  on  an  enormous 
scale  in  India,  and  the  older  mica  mines  have  been 
likened  to  vast  rabbit  warrens.  Despite  primitive 
methods,  however,  many  of  the  difficulties  of  mica  min- 
ing have  been  largely  overcome  in  India.  Labor  is  plen- 
tiful and  cheap,  transportation  offers  no  serious  prob- 
lem, and  the  processes  of  grading,  preparing,  and  pack- 
ing the  mica  for  shipment  are  more  highly  developed  in 
India  than  in  any  other  country. 

Mlthods  of  Mining  in  India  Serviceable  for 
Shallow  Work 

Dixon  has  maintained  that  until  recently  the  primi- 
tive methods  of  India  had  much  in  their  favor.  They 
were  economical,  at  least  for  the  time  being;  little  capi- 
tal was  required;  little  work  was  done  that  did  not  im- 
mediately produce  mica;  most  of  the  workings  were 
shallow — 15  to  30  ft. ;  when  work  became  expensive  with 
increasing  depth  the  mine  could  be  abandoned  for 
another  equally  as  good,  and  little  expensive  European 
supervision  was  required.  But  conditions  have  changed. 
Only  small  amounts  of  mica  are  now  to  be  found  near 
the  surface;  there  is  keen  competition  for  land;  pro- 
duction has  not  been  maintained,  even  at  advancing 
prices ;  old  mines  must  be  reopened,  and  the  richest  are 
naturally  the  deepest;  most  of  them  have  caved,  and 
they  cannot  be  opened  successfully  by  the  old  methods. 

As  a  result  of  primitive,  superficial  methods,  many 
of  the  so-called  mines  in  all  mica-producing  countries 


are  mere  prospects,  which  have  been  opened  on  small 
showings  of  mica  and  worked  for  only  a  few  months  or 
intermittently  for  a  few  seasons.  All  merchantable 
mica  in  sight  has  been  removed  from  many  of  them,  but 
they  have  been  only  scratched  and  their  true  value  is 
uncertain.  If  they  had  been  properly  handled  and 
worked  with  sufficient  capital  to  make  adequate  tests 
doubtless  many  of  them  would  now  be  on  a  producing 
basis. 

Methods  of  Mining  Mica  Simple 

The  Open  Cut. — The  quarry  or  open-cut  method  is 
everywhere  the  most  extensively  employed,  beeause  it 
is  the  simplest,  the  most  obvious,  and  the  cheapest.  It 
yields  quick  returns,  requires  little  system  or  skill,  and 
is  perhaps  the  most  satisfactory  method  for  large  lenses 
or  pockets  of  mica  and  for  closely  spaced  "books"  dis- 
seminated through  thick  masses  of  pegmatite.  It  is 
pre-eminently  the  method  of  the  small  operator,  and  it 
is  likely  to  dominate  in  any  region  so  long  as  superficial 
deposits  are  available  that  can  be  thus  easily  exploited. 
The  open  cut  has  been  extensively  employed  in  all  the 
great  mica-producing  countries,  with  the  result  in  many 
operations  of  interfering  seriously  with  the  later  de- 
velopment of  underground  mining.  It  is  not  well  suited 
to  the  exploitation  of  well-defined  leads  or  small  pockets, 
unless  they  are  very  closely  spaced,  a?  it  involves  the 
removal  of  an  excessive  amount  of  waste  rock  between 
the  veins. 

In  common  practice,  the  miner  who  has  found  an  out- 
crop of  mica  opens  a  cut  if  it  is  on  a  steep  slope,  or 
sinks  a  pit  if  the  ground  is  flat,  and  the  opening  is 
extended  and  enlarged  as  far  as  paying  mica  is  found 
or  until  the  work  is  stopped  by  the  infiltration  of  water. 
Small  openings  of  this  sort  are  often  made  without  pre- 
liminary trenching  to  ascertain  the  form,  nature,  and 
direction  of  the  deposit. 

The  Open  Trench. — Open  trenches  often  result  from 
the  extension  of  open  cuts  and  pits,  where  the  mica  de- 
posits approximate  the  form  of  definite  leads,  whether 
in  continuous  reefs  or  in  connected  or  closely  spaced 
pockets  or  lenses.  Several  pits  are  often  sunk  at  inter- 
vals along  the  leads,  and  these  are  joined  by  removing 
the  mica-bearing  rock  between  them.  This  work  gen- 
erally takes  the  form  of  crude  and  irregular  underhand 
stoping  or  of  quarrying,  carried  forward  bench-fashion 
from  one  or  more  pits.  Such  trenches  are  sometimes 
opened  to  lengths  of  hundreds  or  even  thousands  of  feet, 
and  depths  of  50  to  100  ft.  are  often  attained  in  follow- 
ing down  the  deepest  pockets.  Where  barren  or  low- 
grade  rock  is  encountered  some  of  this  is  generally  left 
as  pillars;  otherwise,  the  general  practice  is  to  take 
out  everything,  a  few  stulls  being  put  in  for  temporary 
protection  if  serious  caving  threatens. 

In  hilly  and  mountainous  country  open  cuts  and 
trenches  can  generally  be  designed  for  gravity  drainage, 
but  commonly  this  is  only  partly  accomplished,  and  many 
workings  less  than  100  ft.  deep  have  been  abandoned  on 
account  of  ground  water.  These  methods  have  their 
obvious  limitations,  such  as  increasing  danger  from 
caving  and  falling  rock  with  depth  and  the  necessity  of 
suspending  work  in  unfavorable  weather,  particularly  in 
winter.  The  mine  is  generally  abandoned  or  under- 
ground methods  are  begun  before  the  depth  of  100  ft.  is 
reached,  and  work  is  often  stopped  at  less  than  half  that 
depth  on  account  of  caving  or  increasing  hardness  of 
the  rock. 

Cross-cutting  Tunnels. — In  the  mountainous  portions 
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of  die  mica  districl   in   North  Carolina,  and  less 
monly  in  the  lower  hills  of  Ontario  and  Quebec,  i  • 
cutting   tunnels  are  driven   to  intercept   one  or  more 
mica-bearing  pegmatite  bodies  that  outcrop  on  higher 
groui   I.     Drifts  are  then  opened  along   the  dikes,  and 
if  mica  deposits  are  encountered  they  are  stoped  out. 
Some  mines  are  worked  on  several  levels  by  this  method 
without  shafts,  a  succession  of  tunnels  being  drivi 
different  elevations   on   the   mountain   slope.     Hoisting 
and  pumping  costs  are  thus  avoided,  but  the  saving  may 
be  offset   by  the  cost  of  long  tunnels   for  the  deeper 
workings.      Many    crosscut    tunnels    are   poorly    loi 
and  approach  the  mica-bearing  dikes  at  an  acute  angle 
with  their  strike;  some  are  small  and  crooked,  and  some 
are  driven  on  such  a  steep  grade  that  much  of  the  ad- 
vantage of  depth  is  lost.    Obviously  such  unskillful  work 
may  make  a  failure  of  any  method. 

Shafts. — Almost  invariably  shafts  are  located  on  the 
pegmatite  outcrop,  and  this  rock  is  followed  in  sinking. 
Hence,  many  shafts  are  inclined  and  some  are  crooked. 
Wherever  promising  mica  is  encountered,  drifts  are 
opened  and  the  deposit  is  stoped  out.  The  shaft  is  then 
deepened  and  the  operation  repeated  as  otl 
are  found.  Shafts  are  also  often  sunk  along  the  drifts 
or  at  their  extremities,  and  the  workings  are  thus  ex- 
tended and  multiplied  as  long  as  paying  mica  is  found. 
If  a  shaft  does  not  find  workable  mica  at  moderate 
depth,  drifts  are  often  opened  along  the  strike  of  the 
pegmatite  at  vertical  intervals  of  50  to  100  ft.  Few 
shafts  exceed  300  ft.,  and  most  of  these  are  in  India. 

Careless  Shaft  Sinking  Occasionally  Noted 
Expensive  bungling  is  sometimes  observed  in  the 
shafts  of  mica  mines.  Many  of  them  are  unnecessarily 
crooked  and  irregular,  both  in  diameter  and  in  form  of 
cross-section,  and  sometimes  they  are  sunk  at  absurdly 
short  intervals.  Thus,  for  the  mining  of  separate  pock- 
ets of  mica,  shafts  50  ft.  deep  have  been  sunk  within 
15  ft.  of  each  other! 

The  method,  sometimes  advocated  for  its  economy  of 
mica,  of  sinking  in  the  country  rock  beside  the  deposit, 
with  crosscuts  and  drifts  at  intervals  to  prove  its  ex- 
tent and  character,  and  finally  stoping  out  from  the  bot- 
tom, is  seldom  employed  in  mica  mining.  For  the  small 
miner  it  involves  a  greater  outlay  of  capital  before  the 
producing  stage  is  reached.  Overhead  stoping  is  a 
desirable  economy,  but  the  contention  that  mica  is 
wasted  by  sinking  through  the  deposit  has  been  ques- 
tioned. Thus,  Dixon  states  that  the  Indian  minar  in- 
stantly knows  by  the  feel  of  his  steel  when  his  drill 
strikes  a  "book"  of  mica.  Unless  the  drill  is  perpen- 
dicular to  the  cleavage  it  cannot  be  turned,  and  it  is 
almost  impossible  to  drill  through  a  "book."  This  of 
course  refers  to  hand  drilling,  which  is  still  the  prevail- 
ing method.  He  says,  further,  that  blasting  around  a 
"book"  does  not  injure  it  if  ordinary  care  is  used  and 
only  enough  powder  to  loosen  the  rock.  The  Indian 
miners  are  patient  and  skillful  in  getting  out  the  mica 
with  little  injury. 

Drilling  and  Blasting. — Little  or  no  drilling  is  re- 
quired in  the  shallow  workings  of  most  mica-mining 
districts.  Thus  in  India,  the  southern  United  States, 
and  Brazil  the  rocks  are  softened  by  kaolinization  of  the 
feldspars  to  depths  of  50  to  100  ft.  or  more.  Such  mate- 
rials are  handled  with  the  pick  and  shovel,  with  an 
occasional  blast  in  the  harder  residual  masses.  Mining 
in  the  hard  rock  is  generally  avoided  as  long  as  easily 
worked  deposits  can  be  found  near  the  surface. 


In   the  hard   rock   band  drill  ' 
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tain  amount  of  modern  equipn  en(  com- 

monly operated  bj   Bteam  rather  than  compressed  air, 
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pumping  and  drilling,  and  the  expense  of  install, 
compressor  is  avoided.     Electric  drills  i  onally 

been  used,  with  hydro-electric  power  plants  on  i  i 
boring  streams,  as  at  some  localities  in  North  Car 
In  the  hard  rock  of  the  New  Hampshire  mine- 
estimated  that  machine  drills  cut  down  the  open 
about  50  per  cent.  They  give  great  ecoi 
everywhere  in  barren  rock,  but  unless  carefully  watched 
they  do  serious  injury  to  the  mica  in  stoping. 

Slow  progress  is  made  when  working  in  the  mica 
its.  on  account  of  the  care  that  must  be  exercised 
to  minimize  damage  to  the  mica.  Few  and  shallow  holes 
are  drilled,  generally  only  2  to  4  ft.  deep,  and  light  shots 
are  fired,  so  as  merely  to  loosen  the  rock,  which  is  then 
taken  down  with  picks  or  with  hammers  and  wedges. 
Fuse  firing  is  the  usual  custom,  so  the  different 
will  explode  in  succession.  In  poor  or  barren  ground 
deeper  holes  are  used  to  advantage  and  battery  tiring  is 
often  employed  to  break  down  the  greatest  possible 
amount  of  rock. 

Handagt  and  Hoisting. — The  simplest  windlass  is  the 
most  common  equipment  for  hoisting.  Next  to  this  some 
form  of  hand  winch  or  boon  derrick  is  widely  used. 
Horsepower  is  used  for  hoisting  at  many  mines,  either 
by  direct  traction  or  by  the  horse-whim,  and  an  in- 
creasing number  of  mines  are  using  the  steam  hoist. 

Many  mines  use  small  dumping  cars  on  light  tram- 
ways, but  the  wheelbarrow  is  still  extensively  used  in 
the  smaller  workings.  In  India  the  waste  is  loaded  into 
baskets  by  hand  or  with  the  hoe-like  kodali,  and  the 
baskets  are  then  picked  up  and  carried,  even  where  the 
distance  is  only  a  few  feet.  In  the  old  primitive  type 
of  workings  the  waste  is  passed  out  of  the  mines  from 
hand  to  hand  by  long  lines  of  women.  The  great  prob- 
lem of  haulage  and  hoisting  in  all  mica  mining  is  the 
removal  of  the  waste  rock,  the  relatively  small  amount 
of  mica  being  picked  out  and  freed  from  the  adhering 
rock  by  hand  cobbing. 

Preparation  of  Mica  for  Market' 

Crystals  or  "books"  of  mica  as  they  come  from  the 
mines  are  rough  blocks,  some  of  them  hexagonal  in 
shape,  but  most  of  them  irregular,  with  only  one  or 
two  smooth  sides.  After  being  broken  free  from  adher- 
ing rock  with  hammers,  the  blocks  are  split  with  knives 
into  sheets  about  one-sixteenth  of  an  inch  in  thickness, 
from  which  the  rough,  imperfect  edges  are  removed  by 
the  fingers  ("thumb-trimmed")  or  a  knife  ("knife- 
trimmed").  The  sheets  are  then  graded  according  to 
size  and  quality,  after  which  they  are  ready  for  further 
splitting  and  trimming  into  desired  patterns. 

The  rough  blocks  of  mine-run  mica  do  not  always  give 
an  indication  of  the  quality  of  mica  they  contain, 
whether  it  is  good  sheet  or  so  flawed  as  to  be  of  value 
only  as  scrap  for  grinding.  In  parts  of  New  Hampshire 
and  in  the  West,  particularly  in  South  Dakota  and  Idaho, 
much  of  the  mica  is  sold  by  the  miner  as  mine-run  mica. 

After  the  blocks  have  been  split  into  sheets  about 
one-sixteenth  of  an  inch  in  thickness,  the  mica  is  called 
"sheets."  In  trimming  the  sheet  mica  the  broken  and 
flawed  parts,  mostly  near  the  border,  are  broken  or  cut 
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ring  an  irregular  piece  from  which  a  regular 
■  cut    Thumb-trimmed  mica  has  the  loose 

token  off  by   the  fingers  alone; 
■trimmed  has  additional  imperfect  parts  cut  away 
■    knife.      Most    domestic    mica    as    marketed    is 
rough-trimmed  or  poorly  knife-trimmed.     Most   Indian 
her  foreign  mica  is  sickle-trimmed,  that  is,  closely 
•rimmed,    the    large    knife    used    being    called    a 
It   rarely  contains  any  mica  with  cracks  or  im- 
portant flaws,  whereas  the  domestic  knife-trimmed  mica 
still  contains  many   imperfections,   although  the  most 
prominent  have  been  cut  off.    Mica  from  Madras,  India, 
which  has  been  cut  with  a  shear  into  roughly  square 
ailed  "Madras-trimmed"  or  "shear-trimmed." 
All   such  sheet   or  split    mica   is   technically    known   as 
"uncut"  or  "unmanufactured,"  and  the  foreign  is  also 
called  "plate"  or  "block." 

Many  Grades  of  Mica 

In  India  the  mica  is  roughly  sorted  by  the  miners. 
That  which  is  obviously  worthless  is  thrown  on  the 
dump,  and  the  rest  is  made  into  bundles  of  about  30-lb. 
each  and  brought  to  the  storehouse  at  the  end  of  the 
day.  The  mica  is  then  roughly  sorted  according  to  size 
.  iven  to  trimmers,  boys  taking  the  small  pieces  and 
well-paid  men  the  larger  ones.  The  rough  edges  are 
cut  off  on  a  bevel  with  a  sickle-like  knife,  all  cracks  and 
inclusions  being  cut  away,  regardless  of  the  shape  as- 
sumed. In  the  larger  sizes  each  piece  is  carefully 
cleaned  as  much  as  possible.  This  is  the  sickle-trimmed 
mica.  It  is  now  graded  according  to  size;  that  is,  ac- 
cording to  surface  area,  as  prescribed  by  the  London 

r  Indian)  standard,  and  the  sizes  are  graded  accord- 
ing to  quality.  The  common  grades  are  designated  as 
clear  ruby,  slightly  stained,  and  black  spotted.  The 
silver-white  soft  mica  is  usually  graded  separately,  but 
the  smoky,  brown,  pale  amber,  and  other  varieties  are 
mixed  in  with  the  ruby. 

Stained  and  spotted  mica.  No.  6  (2  to  3  sq.in.),  some 
i.  5  (3  to  6  sq.in.),  and  thin  sheets  derived  from 
cleaning  the  larger  sizes  are  split  into  films  or  "split- 
tings." This  work  is  done  chiefly  by  children,  but  occa- 
sionally by  women.  Children  have  the  more  delicate 
touch  and  are  the  best  workers.  A  knife  is  used  or 
the  thumb-nail,  which  is  purposely  allowed  to  grow  long. 
A  good  worker  can  make  about  2  lb.  of  splittings  per 
day,  but  they  generally  do  considerably  less. 

The  different  sizes  and  grades  are  packed  into  boxes 
00  lb.  and  shipped.    Little  Indian  mica  is  cut  to  size. 

Mica  splittings  (also  called  "slittings,"  "skimmings," 
or  "films."  and  in  Canada  "thin-split  mica")  are  made 
into  mica  board,  which  is  used  extensively  in  electric 
dynamos,  motors,  and  transformers.  They  are  also 
made  into  flexible  mica  cloth  and  tape.  Splittings  are 
about  one-thousandth  of  an  inch  in  thickness,  are  ir- 
regular in  outline,  and  may  contain  a  small  quantity  of 
flaws.  They  are  so  thin  that  a  handful  of  them  feels 
like  crumpled  tissue  paper.  Some  splittings  accumulate 
in  the  sheeting  and  trimming  of  mine-run  mica,  but  most 
of  them  are  made  by  splitting  up  the  smaller  sheets, 
especially  the  stained  or  spotted  mica,  as  explained. 

These  splittings  are  laid  irregularly  on  one  another, 
either  by  hand  or  by  specially  devised  machines,  and 
shellac  or  other  binder  is  spread  evenly  and  thinly  over 
them,  layer  by  layer.  The  board  is  finished  and  brought 
uniform  thickness  by  pressure  and  heat.  "Mica- 
nite,"  "micabeston,"  and  "micabond"  are  some  of  the 
trade  names  by  which  mica  board  is  known. 


Most  of  the  mine-run  mica  is  worthless  for  sheet  mica, 
on  account  of  cracks,  flaws,  inclusions,  wrinkles,  and 
other  imperfections.  Add  to  this  the  waste  from  trim- 
ming and  cutting  the  sheets,  and  three-fourths  to  nine- 
tenths  or  more  of  the  total  output  finds  its  way  into 
"scrap"  mica,  which  is  thrown  on  the  dump  as  worthless, 
except  where  the  conditions  are  favorable  to  grinding 
it  and  marketing  it  in  that  form.  Scrap  mica  as  it  comes 
to  the  mill  consists  of  irregular  lumps  and  plates  of 
various  sizes,  some  of  which  generally  contain  small 
inclusions  of  rock.  This  material  is  ground  either  wet 
or  dry  in  mills  specially  designed  for  the  purpose,  and 
the  ground  mica  is  screened  into  various  sizes  for  mar- 
keting. 

But  little  is  known  concerning  the  percentage  of  mica 
actually  present  in  the  deposits  as  mined.  This  is  not 
remarkable  in  view  of  the  fact  that  there  is  practically 
no  relation  between  total  mica  content  and  value,  except 
that  any  deposit  of  value  must  contain  some  mica. 

Dixon  states  that  mica  constitutes  about  one-eighth 
of  the  vein  material   in  some  of  the  most  productive 
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A  mica  mine  near  North  Plumtree,  N.  C. 

mines  of  India,  and  one-half  of  this  comes  to  the  sur- 
face as  rough  mica.  The  proportion  recovered  depends 
on  the  care  shown  by  the  miners  in  sorting.  Schaller 
cites  an  Indian  mine  in  a  pegmatite  dike  40  ft.  thick, 
which  was  worked  by  modern  methods  in  1900  for  more 
than  300  ft.  and  which  yielded  40  lb.  of  mine-run  mica, 
or  10  lb.  of  trimmed  mica,  for  each  ton  of  pegmatite 
rock  removed.  The  mine-run  mica  does  not  include  the 
waste  mica,  perhaps  equally  as  great  or  even  greater 
in  amount,  which  goes  at  once  to  the  dump,  without 
separation  from  the  inclosing  rock. 

Yield  of  Sheet  Mica  Generally  Small 
Most  mines  are  worked  for  the  small  percentages  of 
sheet  mica  they  contain;  the  vast  amount  of  waste  can 
be  utilized  only  where  a  ready  market  and  milling  facili- 
ties warrant  the  grinding.  Only  large  deposits  of  nearly 
pure  mica  favorably  situated  with  reference  to  transpor- 
tation can  be  profitably  worked  for  ground  mica  alone, 
and  few  mines  of  this  sort  are  in  operation. 

The  proportion  of  finished  sheet,  ready  for  use,  ob- 
tained from  the  rough  blocks  or  "books"  as  they  come 
from  the  mine  is  smal'.,  rarely  being  as  much  as  10  per 
cent.  Schaller  has  calculated  the  following  percentages 
from  detailed  reports  furnished  the  U.  S.  Geological 
Survey  on   about  2,500,000   lb.   of  mica  mined   in   the 
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southern  Tinted  States,  chiefly  in  North  Carolina  in  the 
years  L916-1918,  inclusive,  all  of  which  was  mined  be- 
cause of  its  sheet  content:  Uncut  mica — Uncut  sheet, 
9  per  cent  (1J  x  2,  8  per  cent ;  2  x  2,  2  per  cent ;  2  x  3, 
2  per  cent ;  3  x  3,  1  per  cent;  large,  1  per  cent) ;  uncut 
punch,  26;  scrap,  65.  Cut  mica — Cut  sheet,  3  per  cent 
(condenser,  1.2;  electric,  1.1;  stove,4;  phonograph,  0.1 ; 
splittings.  0.2);  cut  washers,  8;  scrap,  89  (from  trim- 
mings, 65;  from  cutting  punch,  18;  from  cutting 
sheet,  6). 

It  thus  appears  that  only  3  per  cent  of  cut  sheet  and 
8  per  cent  of  cut  washers  are  obtainable  as  finished 
products  from  the  mine-run  mica,  the  remaining  89  per 
cent  being  waste  or  scrap  mica,  suitable  only  for  grind- 
ing. It  is  safe  to  say  that  a  deposit  falling  much  below 
this  average,  under  conditions  of  mining  in  the  United 
States,  will  be  of  doubtful  value,  and  careful  tests  should 
be  made  before  large-scale  operation  is  undertaken.  Such 
tests  should  be  carried  through  to  the  finished  products. 

Sizes  obtainable  from  the  natural  mica  "books"  are 
generally  overestimated  by  the  inexperienced.  The  un- 
cut mica  will  seldom  yield  a  cut  sheet  much  larger  than 
one-half  its  surface  area.  Furthermore,  about  two- 
thirds  of  the  rough  mine-run  mica  must  be  thrown  at 
once  into  scrap,  because  of  cracks,  wrinkles,  markings, 
discoloration,  or  lack  of  smooth,  perfect  cleavage. 

Much  Waste  From  Grading  and  Operations 

Brazilian  mica  is  said  to  yield  about  10  per  cent  of 
knife-trimmed  sheet  from  the  total  mica  mined,  and  this 
gives  an  average,  if  carefully  trimmed,  of  about  50  per 
cent  of  cut  sheet.  Schaller  estimated  that  only  about 
45  per  cent  of  the  total  uncut  sheet,  domestic  and  im- 
ported, in  the  United  States,  excluding  splittings,  or 
67  per  cent  if  splittings  are  included,  is  finally  used  in 
the  finished  form,  the  remainder  becoming  scrap.  Thus 
one-third  to  one-half  of  the  marketable  uncut  sheet  mica 
is  lost  in  the  refuse  and  trimmings  that  result  from 
converting  it  into  the  cut  and  manufactured  forms. 

Culin3  calculates  the  following  percentages  from  the 
flow  sheet  of  a  New  Hampshire  mica  mine :  Cut  mica, 
13.5  per  cent  (stove,  6;  electric,  7.5);  washers,  23; 
tubes  and  splittings,  3;  ground  mica,  68.2;  loss,  2.3 
per  cent. 

Such  estimates  have  little  significance,  however,  with- 
out a  knowledge  of  the  sizes  and  quality  of  the  sheets 
produced;  for,  as  previously  pointed  out,  the  value  of 
a  mica  deposit,  in  contrast  with  a  metallic  ore.  depends 
primarily  on  the  physical  properties  of  the  mineral 
rather  than  the  quantity  present. 

Exacting  Demands  Upon  Mica  Product 

The  enormous  losses  of  mica  in  every  stage,  from  the 
mine  to  the  manufactured  product,  are  comprehensible 
only  when  it  is  understood  that  large  quantities  of  the 
mineral  are  affected  by  cracks,  flaws,  wrinkles,  inclu- 
sions, stains,  and  other  defects,  and  also  that  exacting 
requirements  must  be  met  in  some  of  the  most  important 
uses  of  the  mineral.  Thus,  condenser  mica  must  be 
clear  and  must  split  easily  and  smoothly  into  films  as 
thin  as  one-thousandth  of  an  inch,  which  must  be  free 
from  cracks,  holes,  foreign  substances,  stains,  spots, 
waves,  wrinkles,  rulings,  or  knots ;  and  for  wireless  use 
these  films  must  withstand  a  voltage  of  20,000.  For 
magneto  condensers,  the  voltage  is  much  lower,  but  the 
films  must  be  free  from  cracks  and  other  defects.    Care- 
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ful  select  ion  is  essential  to  obtain  a  pound  of  cut  con- 
denser films  from  five  to  six  pounds  of  domestic  uncut 
mica. 

Phonograph  diaphragms  also  require  mica  of  very 
high  grade.  It  must  be  clear  and  free  from  nil. 
cracks,  and  all  imperfections  and  inclusions,  must  split 
well  and  evenly,  and  must  be  flat.  Mica  for  lamp  chim- 
neys and  canopies  must  be  clear,  split  easily,  and  be 
flexible.  Indian  and  Brazilian  mica  are  good,  but  very 
little  domestic  mica  can  be  used  for  these  purposes.  For 
stove  fronts  a  nearly  clear,  hard,  and  rigid  mica  is  best. 
Much  of  the  North  Carolina  mica,  especially  the  greenish 
variety,  is  well  adapted  for  this  use.  For  genera!  in- 
sulation a  spotted  or  slightly  stained  mica  will  serve, 
but  spotted  mica  contains  too  many  inclusions  of  iron 
oxide  for  high-voltage  insulation. 

The  utilization  of  smaller  plates  of  mica  in  recent 
years  for  punch  forms  and  for  splittings  used  in  the 
manufacture  of  mica  board  has  made  it  possible  to  work 
many  deposits  that  were  formerly  abandoned  as  worth- 
less. For  this  reason,  also,  much  of  the  waste  of  former 
years  has  been  rescued  from  old  dumps.  Since  the  de- 
mand for  1  x  1  in.  mica  arose,  de  Schmid  estimates  that 
this  size  constitutes  about  50  per  cent  of  the  output  of 
Canadian  phlogopite  mines;  that  1  x  2  in.  furnishes  25 
per  cent ;  and  only  3  to  5  per  cent  is  4  x  6  in.  or  larger. 

The  quantity  of  marketable  mica  that  must  be  produced 
in  order  that  a  mine  may  be  operated  at  a  profit  is  sub- 
ject to  variation  with  the  local  labor  and  market  con- 
ditions and  the  individual  features  of  the  mine  itself. 
Thus,  it  is  obvious  that  a  hard-rock  mine  must  produce 
a  larger  percentage  or  a  higher  grade  of  marketable 
mica  to  be  successful  than  one  in  which  the  rock  has 
been  softened  by  decomposition,  although  the  advan- 
tage may  be  partly  offset  by  the  necessity  of  timbering. 
Open  quarries  and  trenches  are  the  cheapest  methods, 
and  hill-side  mines  worked  through  tunnels  are  less 
expensive  in  general  than  deep  shafts.  On  the  other 
hand,  any  mine  that  is  not  drained  by  gravity  must 
incur  the  additional  cost  of  pumping.  It  is  obvious, 
also,  that  a  mine  that  produces  chiefly  small  sizes  must 
yiald  a  larger  quantity  than  will  be  required  of  a  mine 
that  produces  a  high  percentage  of  large  sheets,  both 
because  of  the  lower  value  per  pound  of  the  smaller  mica 
and  also  owing  to  the  greater  cost  of  handling  and  pre- 
paring the  larger  quantity. 

Improved  Methods  Required 

A  Canadian  phlogopite  mine  in  which  no  exceptional 
difficulties  are  encountered  and  no  great  depth  was 
reached  could  be  profitably  operated  in  1910,  as  esti- 
mated by  de  Schmid,  on  an  average  production  of  25  lb., 
of  trimmed  mica  of  1  x  2-in.  grade,  per  diem  for  each 
man  employed  in  the  mine.  The  mining  of  muscovite  in 
Canada  from  deposits  producing  1  x  3-in.  mica  and 
under  as  their  staple  output  he  regarded  as  practically 
out  of  the  question,  on  account  of  high  labor  costs, 
although  such  sizes  could  be  profitably  mined  in  India 
and  other  Eastern  countries  where  labor  is  cheap.  Many 
mines  in  the  southern  United  States,  with  their  longer 
season  for  open  workings  and  operated  largely  as  a  side 
line  to  farming,  are  chiefly  dependent  on  these  smaller 
sizes. 

Some  mines  in  every  important  producing  region  have 
now  been  equipped  with  modern  machinery  and  have 
adopted  more  scientific  methods  of  operation.  Even 
before  the  end  of  the  last  century  some  exceptional 
mines  in  Canada  and  North  Carolina  used  steam  hoists 
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and  pump-  installed  here 

irs;  but  most  of  the 

•mi  the  last  ten  years,  and 
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duction  comes   from   the  few  well-equipped 

■.en   in  India,  with  its  vast  supply  of  cheap 

labor,  the  limitations  of  the  old  methods  were  seriously 
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p  rise  in  production  in 
use  to  the  war  demands  and  in  the  special  atten- 
tion given  to  the  equally  important  matters  of  prepara- 
Bcation,   and   packing  o(   the  mica  for  the 

Modern  .Methods  Must  Produce  Future  Supplies 

th  the  rapid  exhaustion  of  superficial  deposits  that 
may  be  easily  exploited  by  "gopher"  and  "jayhawker" 
methods,  it  is  clear  that  future  supplies  must  come  more 
and  more  from  the  mines  that  are  properly  organized 
and  capitalized  for  carrying  on  systematic  exploration 
and  mining.  The  day  of  the  small  operator,  who  finds 
a  pocket  of  mica  and  devotes  himself  exclusively  to  its 
extraction  as  long  as  there  is  mica  in  sight,  is  rapidly 
drawing  to  a  close.  The  sooner  the  transformation  is 
realized,  the  more  dependable  will  become  the  supply 
of  mica,  the  more  trustworthy  will  be  its  preparation 
and  classification  for  the  market,  and  the  more  firmly 
established  will  the  mica-mining  industry  become.  The 
small  miner  must  organize,  capitalize,  and  modernize  his 
methods  or  suffer  the  penalty  of  extinction. 

Intelligent  Direction  of  Operations  Vital 
To  Success 

As  in  any  other  type  of  mining,  the  successful  ex- 
ploitation of  a  mica  deposit  depends  largely  upon  eco- 
nomical and  intelligent  management.  The  methods 
adopted  must  have  regard  not  only  to  the  maximum  im- 
mediate output  at  the  minimum  outlay,  but  also  to 
future  possibilities;  and  this  demands  a  knowledge  of 
the  character  and  peculiarities  of  mica  deposits  as  well 
as  skill  in  practical  mining  methods. 

The  necessity  for  vigorous  and  continuous  prospecting 
and  exploration  in  connection  with  mica  mining  has  not 
generally  been  appreciated.  Only  in  this  way  can  ade- 
quate reserves  be  assured  for  continuous  production, 
without  which  contracts  cannot  safely  be  taken  or  orders 
promptly  filled.  These  operations  call  for  capital  and 
equipment.  Light,  semi-portable  equipment,  suitable 
for  prospecting,  may  also  be  used  for  mining  many  of 
the  smaller  deposits.  The  installation  of  costly  machin- 
ery at  an  unproved  mine  is  always  hazardous,  and  this 
is  pre-eminently  true  of  mica  mines.  Reliability  of  out- 
put is  still  further  assured  by  the  operation  of  several 
mines  simultaneously,  so  that  production  may  continue 
in  some  while  dead  work  is  under  way  in  others. 

Prospecting  methods  should  include  crosscutting 
ditches  and  tunnels  as  well  as  trenches  along  the 
strike,  so  as  to  determine  the  extent  and  distribution  of 
the  mica  and  the  best  methods  and  points  of  attack  for 
extracting  it.  In  hilly  and  mountainous  districts  much 
hoisting  and  pumping  expense  can  be  saved  by  a  greater 
use  of  tunnels  instead  of  shafts.  Overhead  stoping  on 
a  filling  of  waste  will  also  often  reduce  the  expense  of 
hoisting  and  haulage,  cheapen  production,  and  largely 


dispense  with  the  necessity  for  timbering,  especially  if 
pillars  of  lean  or  barren  rock  are  left  at  intervals. 
Where  the  veins  are  not  steep,  underhand  stoping  may 
be  found  economical;  but  steeply  dipping  deposits  are 
the  rule,  and  these  should  first  be  proved  by  shafts  and 
crosscuts  and  then  mined  by  overhand  stoping. 

Byproducts  can  be  made  an  additional  source  of  in- 
come in  some  regions.  Reference  has  already  been  made 
to  the  saving  of  apatite  (phosphate)  in  Quebec  and  On- 
tario, and  to  the  kaolin,  feldspar,  gems,  and  rare-metal 
minerals  in  North  Carolina.  Some  of  these,  particularly 
kaolin  and  feldspar,  can  doubtless  be  utilized  to  a  greater 
extent  in  many  American  mines  that  are  near  the  rail- 
roads. 

It  is  also  highly  desirable  to  save  a  larger  proportion 
of  waste  mica  in  the  form  of  splittings  for  the  manu- 
facture of  mica  board.  This  would  be  feasible  if  the 
great  amount  of  hand  labor  now  required  in  their  pro- 
duction could  be  materially  reduced  by  mechanical  de- 
vices. Some  experiments  have  been  made,  with  partial 
success,  it  is  said,  and  inventors  might  well  direct  their 
attention  to  this  problem,  to  the  mutual  advantage  of 
both  the  mica-mining  and  the  electrical  industries. 

A  wider  adaptation  of  ground  mica  to  electrical  uses 
is  also  needed.  At  present  it  is  limited  to  insulation 
molded  with  shellac.  A  method  might  be  devised,  for 
example,  for  the  manufacture  of  mica  board  from  "bran," 
the  coarsest  and  cheapest  grade  of  ground  mica,  or  from 
a  combination  of  bran  mica  and  splittings. 

Records  and  Maps  Should  Be  Kept 

To  the  miner  in  any  other  field  it  goes  without  saying 
that  mine  maps  should  be  constructed  and  kept  con- 
stantly up  with  the  progress  of  the  work.  In  mica  min- 
ing, where  so  much  may  depend  on  the  size,  distribution, 
and  local  characteristics  of  the  pegmatites  and  the  con- 
tained mica,  maps  of  the  work  of  former  years  would 
be  invaluable  to  the  skilled  miner,  who  will  know  how 
to  take  advantage  of  them  in  further  exploration  and 
exploitation  in  the  same  region.  This  has  been  empha- 
sized by  Dixon  in  his  description  of  conditions  in  India, 
which  largely  hold  true  for  mica  mining  in  general. 

The  reopening  of  old  workings  gives  rise  to  difficult 
problems.  Mine  maps  are  practically  unknown.  No 
one  knows  how  deep  the  mine  was,  where  the  bottom 
workings  are,  or  why  the  mining  was  stopped — 
whether  by  reason  of  caving  or  too  much  water,  or  the 
poverty  of  the  ground.  Under  these  conditions  it  is 
difficult  to  determine  the  best  location  for  a  shaft,  or  even 
whether  it  is  worth  while  to  sink  one.  According  to 
the  old  miners,  every  deep  abandoned  working  was 
fabulously  rich;  and  there  is  some  reason  in  what  they 
say,  for  only  rich  deposits  could  be  worked  to  any  depth 
by  such  methods. 

Finally,  an  urgent  word  of  admonition  should  be 
added  concerning  the  preparation  and  grading  of  the 
product  for  the  market.  No  matter  how  great  the  merit 
of  the  mines  of  a  district  may  be,  unless  the  mica  is 
carefully  prepared,  graded  as  to  size  and  quality,  and 
shipments  are  standardized,  it  cannot  expect  to  obtain 
permanent  favor  among  consumers  in  this  country  or  in 
Europe.'  India  alone  among  mica-producing  countries 
has  mastered  the  art  of  preparing,  grading  and  stand- 
ardizing the  product,  and  the  admonition  is  most  needed 
perhaps  in  the  mica  districts  of  the  United  States  and 
Canada. 


•D.    A.    Hall:    Political    and    Commercial    Geology.      New    York. 
1920.  p.   384. 
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Refinery  Practice  and  Flue  Losses  in  Smelting  Cyanide 
Precipitate  at  Buckhorn,  Nev. 

Filter  Cake,  Briquetted  With  Litharge  and  Suitable  Fluxes,  Smelted 

in  Small  Blast  Furnace  and  the  Resulting  Bullion  Cupelled — 

Careful  Tests  Prove  Fume  Losses  Small 

By  E.  R.  Richards 


THE  REVIVAL  of  gold  mining  and  the  starting 
of  many  new  gold  and  silver  properties  may  make 
the  following  description  of  operations  and  ex- 
perimental work  to  determine  flue  losses  of  gold  and 
silver  of  interest.  The  plant  under  consideration  was  a 
300-ton  all-slime  cyanide  plant  at  Buckhorn,  Nev.,  using 
zinc-dust  precipitation.  Two  Merrill  presses  were  used 
to  filter  the  precipitated  gold  and  silver  from  the  solu- 
tion, these  presses  holding  the  precipitate  from  a 
month's  operations. 

The  refinery  was  equipped  as  follows:  Two  Merrill 
presses;  a  small  water-jacketed  lead  blast  furnace  with 
movable  crucible  and  lead  well;  a  briquet  press;  a 
reverberatory  type,  oil-fired  cupellation  furnace,  the 
cupel  of  which  had  a  working  space  30  in.  long  by  20  in. 
wide  by  4  in.  deep;  a  Case,  oil-fired,  tilting-crucible,  re- 
melting  furnace;  a  6-cu.ft.  Connellsville  blower;  two 
hopper-shaped,  sheet-iron  precipitate  cars ;  briquet  trays ; 
slag  and  bullion  molds ;  scales,  furnace  tools ;  and  a  small 
dry-grinding  ball  mill  for  grinding  fluxes.  The  blast 
furnace  was  24  in.  in  diameter  at  the  tuyeres  and  6  ft. 
high  from  the  tuyeres  to  the  charge  floor.  A  generous 
settling  chamber  and  flue  system  took  care  of  the  gases 
from  the  blast  furnace  and  cupel  furnace. 

Details  of  the  Process 

On  the  first  of  each  month  the  Merrill  precipitate 
presses  were  opened  and  the  precipitate  was  removed  by 
scraping  it  into  the  sheet-iron  cars.  False  filter  cloths 
of  unbleached  muslin  were  used  over  the  regular 
canvases.  These  were  dried  and  burned,  and  the  ashes 
added  to  the  precipitate.  This  practice  cut  down  the 
cost  of  filter  cloths  and  kept  the  presses  working  better 
than  with  only  the  regular  canvases.  The  precipitate 
was  weighed  and  carefully  sampled,  the  moisture  con- 
tent was  determined,  and  the  material  was  then  assayed 
for  gold  and  silver.  Normally,  the  precipitate  was  60 
to  70  per  cent  metal.  Flue  dust  from  the  previous 
month's  clean-up  and  melt  was  added  to  the  precipitate, 
and  the  whole  was  mixed  by  hand  with  about  twice  its 
weight  of  litharge,  15  per  cent  soda  ash,  and  5  to  6  per 
cent  borax  glass,  and  pressed  into  briquets  about  4  in. 
in  diameter  by  2  in.  thick.  The  precipitate  was  not  dried 
before  mixing  with  the  fluxes,  nor  were  the  briquets 
dried  prior  to  smelting,  other  than  the  usual  standing 
over  night  before  the  blast  furnace  was  started. 

The  morning  after  the  briquets  were  finished,  the 
blast  furnace  was  started  with  a  wood  fire,  under  18  to 
24  in.  of  coke.  If  the  crucible  had  been  repaired,  it  was 
thoroughly  dried  out  before  the  melt.  After  the  coke 
was  glowing  throughout,  300  to  400  lb.  of  pig  lead  was 
put  into  the  furnace  to  fill  the  lead  well  and  bottom  of 
the  crucible.  Regular  charging  was  then  started,  the 
charge  consisting  of  36  briquets,  15  to  20  per  cent  by 
weight  of  coke,  and  40  to  50  lb.  of  lead  blast-furnace 
slag.      With    this    slag    was    fed    any    foul    slag    from 


previous  melts,  furnace  barrings  and  cleanings  from  the 
crucible  and  lead  well,  and  old  cupel  bottoms.  Shortly 
after  the  regular  charging  was  started,  the  blast  was 
gradually  raised  to  normal  and  slag  started  from  the 
furnace.  Slag  was  drawn  from  the  furnace  contin- 
uously by  a  trap  built  around  the  tap  hole  with  brick 
and  clay. 

The  slag  from  each  melt  was  kept  by  itself  until  its 
assay  value  had  been  determined  and  its  final  disposi- 
tion decided  upon.  The  lead  bullion  was  dipped  from 
the  lead  well  into  small  molds  by  hand  and  allowed  to 
cool.  The  first  300  or  400  lb.  of  lead  was  saved  to 
charge  the  furnace  for  the  next  melt.  In  blowing  down 
the  furnace,  no  precautions  were  necessary  other  than  to 
charge  some  extra  coke  over  the  last  briquet  charge,  and 
to  lower  the  blast  toward  the  end  of  the  run.  The 
furnace  crucible  was  removed  from  under  the  shaft  and 
cleaned  immediately  after  the  melt  was  finished.  The 
blast  furnace  run  usually  took  from  sixteen  to  twenty 
hours. 

Cupellation  the  Next  Step 

After  the  blast  furnace  had  been  running  about  six 
hours,  the  cupel  furnace  was  started  and  maintained  at 
a  low  heat  until  the  cupel  was  a  dull  red.  The  pigs  of 
lead  bullion  were  then  charged  until  the  receptacle  was 
filled,  and  the  heat  was  raised  until  the  lead  started  to 
cupel.  The  resulting  litharge  was  tapped  from  the  front 
of  the  cupel  by  tipping  it  slightly  forward.  More  base 
bullion  was  added  to  keep  up  the  level  of  metal  in  the 
cupel  until  all  the  bullion  had  been  added,  cupellation 
being  continued  until  all  the  lead  was  oxidized  and  the 
remaining  bullion  remained  quiet.  Toward  the  end  of 
the  process,  the  cupel  was  tipped  back  nearly  level  and 
the  front  of  the  cupel  cut  down  with  a  chisel  bar  to 
permit  the  litharge  to  flow  out.  When  finished,  the  bul- 
lion was  poured  into  molds  and  allowed  to  cool.  The  bul- 
lion was  then  remelted  in  the  crucible  furnace  with  a 
little  nitre  and  sand,  and  cast  into  final  bars  for  ship- 
ping. The  average  fineness  of  these  bars  was  0.890  to 
0.950,  the  bars  being  clean  and  bright  and  free  from 
slag.  The  litharge  from  the  cupellation  was  ground  dry 
and  used  for  flux  in  the  next  melt. 

The  following  tests  were  made  to  ascertain  the  flue 
losses  of  gold  and  silver  during  the  melting  of  the 
precipitate  and  the  cupelling  of  the  base  bullion  result- 
ing from  the  blast  furnace  run: 

Blast  Furnace  Operation  During  Test 

The  furnace  was  started  at  8  a.m.  Feb.  3  and  blown 
out  at  12:30  a.m.  Feb.  4th,  a  total  time  of  sixteen  and 
one-half  hours.  The  blast  pressure  was  maintained 
near  li  in.  of  mercury.  The  top  of  the  furnace  was 
cool  and  at  no  time  showed  flame  on  top  of  the  charge. 
From  four  to  five  charges  of  firm,  hard  briquets  per 
hour  was  the  average  rate  of  feeding  during  the  run. 
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The  fume  escaping  from  the  stack  was  dark  brown  to 
at  all  times  and  fairly  abundant, 
'erring  to  the  accompanying  drawings,  Fig.  1  shows 
.1  ei  the  sampling  Biter,  which  was  made  by  pour- 
mmercial  asbestos,  suspended  in  water, 
•he  crucible.     Fig.  2  shows  the  general  arrange- 
ment of  the  apparatus.    Samples  for  analyses  were  taken 
by  pulling  one  cubic  foot  of  gas  through  this  apparatus 
The  tube   from   the  Gooch   crucible  extended    into  the 
-.  about  -t  in.  and  was  far  enough  above  the  base  of 
the  stack  to  insure  that   no  eddy  currents  would  affect 
the  results,     tare  was  taken  to  get  all  the  fume  from 
il  as  that  caught  on  the  asbestos.     The 


i 


■ 


Fig.  1.     Detail  of  sample  filter 

:ter  passing  through  the  filter  was  colorless.  The 
fume  collected  was  black  and  fine  grained,  there  being 
no  individual  particles  visible.  To  obtain  the  velocity  of 
the  gas  in  the  stack,  the  velocity  head  of  the  gas  was 
ured  by  means  of  a  pitot  tube  and  an  Ellison  differ- 
ential gage,  which  were  home  made.  Both  gage  and 
tube  worked  well,  and  readings  checked  closely.  Nine 
samples  were  taken,  and  the  following  recorded  data  are 
typical : 

No.   1.    Blast    furnace    running.      Started    6:45;    finished 
7:15   p.m.;    1   cujft.   gas  drawn.     Draft,  0.05   in.   of  water. 


•■Thermometer 


cu.ft.  of  gas.  A  cubic  foot  of  gas  was  considered  at  a  tem- 
perature of  0  deg.  ('.,  as  tlu-  thermometer  stood  at  about 
that  point  throughout  the  tests. 

Cupel  run:  Six  samples  were  taken  with  the  cupel  only 
running.  The  average  of  the  six  tests  was  as  follows: 
Time,  twenty-live  minutes.  Draft,  0.04  to  0.03  in.  of  water. 
Fume  assayed  no  gold,  trace  of  silver.  Fume  cupel  very 
white  and  fine  grained,  and  seemed  to  be  mostly  zinc  oxide. 
Fume  was  tested  for  lead,  and  showed  only  a  trace. 

Method  of  Making  Calculations 
The  velocity  of  the  flue  gas  was  calculated  from  the 


General  arrangement  of  sampling  apparatus 


Fume  sample  showed  trace  of  gold,  0.52  mg.  silver,  per 
cu.ft.  of  gas. 

No.  2.  Blast  furnace  running.  Started  7:20;  finished 
7:40  p.m.  Draft,  0.05  in.  of  water.  Fume  sample  showed 
trace  of  gold,  0.58  mg.  silver,  per  cu.ft.  of  gas. 

No.  5.  Blast  furnace  running.  Started  8:55;  finished 
9:30  p.m.  Draft,  0.03  in.  of  water.  No  gold,  0.38  mg. 
silver,  per  cu.ft.  of  gas. 

No.  9.  Blast  furnace  running.  Started  11:55  p.m.;  fin- 
ished 12:40  a.m.     Draft,  0.04  in.  of  water. 

Weight  of  crucible  before  test,  23.440  grams. 

Weight  of  crucible  after  test.  23.656  grams. 

Weight  of  fume  collected,  0.216  grams — i.  e.,  216  mg. 
of  fume  per  cu.ft.  of  gas.     No  gold;  0.22  mg.  silver,  per 


formula  V  =  21.304 


4K 


X  T 


where 


V    is  the  velocity 

H  is  the  differential  gage  reading  in  inches  of 
water 

T  is  the  absolute  temperature  of  the  gas  in  deg.  C. 
and  P  is  the  barometer  reading  in  inches  of  mercury. 
Taking  the  average  of  the  above  readings  for  the  blast- 
furnace run,  the  following  is  obtained: 


21.304 


^ 


.05  X  573 
28.5 

=  21.304  X  V 1-006 
=  21.304  X  100  =  21.3  ft. 


per  sec. 


The  stack  diameter  was  30  in.,  having  an  area  of 
cross-section  of  4.90  sq.ft.  Volume  per  minute,  21.3  X 
4.90  X  60  =  6,262  cu.ft.  Volume  per  hour,  6,262  X 
60  =  373,720  cu.ft.  Total  gas  emanating  from  the 
stack,  164  X  373,720  =  6,166,380  cu.ft.  No  allowance 
was  made  for  friction  in  the  stack.  Volume  of  gas  cal- 
culated to  0  deg.  C.  and  760  mm.  barometer.  Average 
assay  of  fume  as  follows :  Trace  of  gold,  0.32  mg.  of 
silver,  per  cu.ft.  of  gas.  The  total  silver  loss  was 
1,973.3  grams,  or  61.4  oz.  This  was  0.43  per  cent  of  the 
total  silver  in  the  melt.  The  gold  loss  could  not  be  cal- 
culated, as  the  gold  from  the  combined  samples  could 
not  be  weighed.  It  is  likely  that  .the  gold  loss  would  not 
exceed  half  an  ounce.  The  lead  lost  in  fume  during  the 
melt  was  slight.  The  total  lead  loss  during  the  melt 
was  6  per  cent,  which  included  the  slag  losses.  The 
blast-furnace  slag  from  the  melt  assayed  0.42  oz.  gold 
and  11.46  oz.  silver.  The  value  was  $14.45  per  ton.  In 
the  dust  chambers  was  collected  118  lb.  of  flue  dust, 
which  assayed  65.5  oz.  gold  and  440  oz.  of  silver  per  ton, 
and  had  a  total  value  of  $95.18.  About  50  per  cent  of 
this  dust  was  caught  in  the  first  flue  chamber  and  76.7 
per  cent  in  the  first  three  chambers. 

The  temperature  of  the  flue  gases  was  estimated,  as 
the  only  thermometer  available  read  to  200  deg.  and  the 
temperature  was  somewhat  above  this;  it  was  taken  at 
250  deg.  Only  one-twentieth  of  the  error  in  tempera- 
ture appears  in  the  final  calculations,  and  any  error  in 
estimating  temperature  is  on  the  side  of  safety. 

The  losses  due  to  fume  during  cupellation  were  slight, 
as  no  gold  and  only  traces  of  silver  showed  in  the 
samples  of  fume  while  the  cupel  alone  was  running. 

The  formula  for  calculating  velocity  was  furnished 
by  R.  L.  Stevens,  one  time  experimental  chemist  for  the 
United  States  Smelting  Co.,  of  Salt  Lake  City.  The 
Gooch  crucible,  in  the  manner  shown,  was  used  by  Mr. 
Stevens  also. 

Summary  of  the  Process 

The  refinery  process  described  worked  smoothly.  Two 
men  were  required  for  six  shifts  each  to  complete  the 
melt,  from  cleaning  the  presses  to  finishing  the  bars. 
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Two  extra  shifts  were  required  each  month  to  dean  up 
after  the  melt.  The  cost  per  ton  for  refining,  including 
all  labor,  power,  and  supplies  except  zinc  dust,  was  L6c. 
per  ton  of  ore  treated,  over  a  period  of  eighteen  months. 
This  figure  includes  the  cost  of  canvas  for  the  precipitate 
presses. 

The  process  is  not  one  that  is  in  general  use,  but  it 
has  several  advantages  over  the  direct  melting  of  pre- 
cipitate with  tluxes  in  crucibles.  There  is  no  dust  loss  in 
charging,  or  through  boiling  of  crucibles;  no  drying  of 
precipitates;  and  no  broken  crucibles,  with  consequent 
spill  of  metal.  Also,  the  precipitate  is  quickly  converted 
into  base  bullion,  thus  reducing  the  chance  for  theft. 
The  process  is  especially  applicable  where  the  volume  of 
precipitate  is  great,  as  a  large  amount  could  be  handled 
almost  as  cheaply  as  a  small  quantity.  The  method  also 
finds  a  special  application  where  arsenic,  antimony, 
copper,  or  other  similar  metal  is  present  that  would 
injure  the  final  bullion,  for  such  metals  are  effectively 
removed  by  cupelling.  The  only  losses  are  slag  losses 
and  fume  losses,  the  former  of  which  is  under  direct 
control,  and  the  latter  of  which  is  small.  The  principle 
disadvantage  of  the  process  is  the  cost  of  installation, 
but  this  method  is  well  worth  consideration  where  a 
reasonable  life  of  the  mining  enterprise  is  assured. 


When  Preservative  Treatment  of  Wood 
Is  an  Economy 

Although  any  set  of  timbers  may  be  made  more  re- 
sistant to  decay  by  preservative  treatment,  such  treat- 
ment may  not  always  be  economical,  even  though  the 
timbers  are  to  be  exposed  to  the  most  severe  fungus 
attack,  according  to  the  Forest  Products  Laboratory, 
U.  S.  Forest  Service,  Madison,  Wis.  If  the  timbers  are 
to  be  in  service  for  a  short  time  only,  durability  is  unim- 
portant, and  any  kind  of  preservative  treatment  would 
obviously  be  a  waste  of  money.  If,  on  the  other  hand, 
the  wood  is  naturally  of  low  durability  and  is  to  be  used 
in  a  permanent  location,  it  is  easy  for  preservative 
treatment  to  show  great  savings.  Between  these  two 
extremes  there  are  a  number  of  instances  in  which  it  is 
a  more  difficult  problem  to  determine  whether  or  not 
preservative  treatment  will  pay. 

If  a  timber  user  knows  the  average  life  that  treated 
and  untreated  timbers  are  giving,  and  the  cost  of  each 
in  place,  he  can  easily  compute,  with  the  use  of  the 
following  table,  the  relative  annual  costs  of  maintaining 
the  two.  A  mine  operator  may  have  found,  for  example, 
that  untreated  timbers  are  giving  an  average  life  of 
two  years  and  that  their  cost  in  place  is  $6  per  set. 
Assuming  an  interest  rate  of  7  per  cent,  the  table  shows 


that  timbers  which  need  replacement  every  two 
cost  annually  $0,553  on  every  dollar  of  th< 
place.  For  the  $6  set,  then,  the  annual  maintenance 
would  be  six  times  $0,553,  or  $:5.32.  Treated 
timbers,  the  user  may  find,  give  an  average  life  of 
fourteen  years  and  cost  $7.50  per  set  in  place.  The 
annual  charge  on  timbers  with  a  fourteen  year  life  is 
found  in  the  table  to  be  $0,116  on  each  dollar  of  their 
cost  in  place.  The  annual  cost  of  maintaining  the  $7.50 
treated  set,  therefore,  would  be  7.5  times  $0,116,  or 
$0.87.  Preservative  treatment,  then,  would  save  this 
user  annually  $2.45  per  set. 

If  a  timber  user  knows  the  cost  of  treated  and  un- 
treated timber  and  the  average  life  of  the  untreated 
timber  only,  he  can  estimate  how  long  treated  timber 
would  have  to  last  to  be  as  cheap  as  untreated  timber. 
In  the  case  discussed  above,  the  untreated  timber  cost 
$6  in  place;  the  treated,  $7.50;  and  the  untreated  timber 
was  lasting  two  years.  The  annual  charge  on  the  un- 
treated set  was  found  to  be  $3.32,  and  as  the  annual 
charge  on  the  $7.50  treated  set  is  to  equal  this,  we  may 
set  up  the  equation,  7.5  X  V  =  $3.32;  then  y  ("the 
annual  charge  on  one  dollar  expenditure)  =  $3.32-^  7.5, 
or  $0,443.  Referring  again  to  the  table  and  looking 
along  the  7  per  cent  interest  rate  row,  we  find  that  an 
annual  charge  of  $0,443  on  the  dollar  falls  between  the 
two-year  and  three-year  columns  and  evidently  at  a  point 
equivalent  to  about  a  two  and  three-quarter  year  life. 
It  can  readily  be  seen  from  this  that  if  treatment  adds 
only  three-quarters  of  a  year  to  the  life  of  the  timbers, 
it  would  pay  for  itself,  and  the  user  could  be  sure 
from  the  experience  of  others  that  it  would  add  much 
more  than  this  and  would  therefore  be  profitable. 

If  untreated  timber  is  giving  long  life,  treatment 
might  not  result  in  great  savings.  However,  often  it 
might  be  possible  to  substitute  for  such  timber  a  treated 
lower-grade  material  that  would  give  as  long  or  longer 
life,  with  an  annual  maintenance  charge  which  would 
compare  favorably  with  that  of  the  better-grade  un- 
treated timber. 

Several  advantages  arising  out  of  the  use  of  treated 
timber  should  not  be  overlooked,  although  they  may  not 
seem  so  important  as  cutting  down  maintenance  costs. 
As  decaying  timbers  are  highly  inflammable,  preserva- 
tive treatment,  by  keeping  the  wood  sound,  reduces  the 
fire  hazard.  Then,  a  well-preserved  timber  maintains 
high  strength  over  a  long  period  of  time,  whereas 
a  decaying  timber  rapidly  loses  its  strength.  Preser- 
vation, by  lengthening  the  life  of  timber  and  by  per- 
mitting the  use  of  low-grade  material,  also  helps  con- 
serve a  timber  user's  resources  and  the  nation's  timber 
supply. 


ANNUAL  CHAR(;i 

EACH 

DOLLAR  OF 

COST  OF  TIMBERS  IN  PLACE 

s 

|  z 

Life  in  years  before  replacement 

eft, 

' 

2 

3 

4 

0.275 
0  282 
0.2B 
0  2» 
0   302 
0.309 
0   315 

5      1      6 

0  225    0   191 
0  251     0.  197 
0  237    0.203 
0  243    0  209 
0  250    0  216 
0  257    0.223 
0  263|   0  227 

7 

9 

10     1      II 

12 

13     I      14 

16 

18 

20 

22 

24 

26 

28 

30 

4 
5 
6 
7 

8 

9 

III 

1     04 

1    05 
1    06 
1    07 
1.08 
1.09 

I   in 

0,530 
0.538 
0  545 
0  553 
0  561 
0   568 
0  576 

0  362 
0.367 
0.374 
0.381 
0  388 
0   305 
0  402 

0    166 
0.173 

0.  179 
0.  185 
0.  192 
0.  199 
0  205 

0.  148 
0    155 
0    161 
0.  167 
0.  174 
0.  181 
0.  187 

0    132 
0    140 
0.  148 
0    153 
0    160 
0.1  *7 
0.173 

0.  123 
0   129 
0   135 
0.  142 
0    149 
0.  156 
0    162 

0.  114 
0.120 
0.  126 
0   133 
0   140 
0    147 
0   153 

0.106 

0.  112 
0    119 
0.  128 
0.  133 
0   140 
0.  146 

0    100    0  094 
0. 106     0.  101 
0   112    0.107 
0. 121     0.  116 
0   127    0.  121 
0.  134    0   128 
0.  1401  0.  135 

0  086 
0  092 
0.098 
0    109 
0    113 
0.  120 
0   128 

0.079 
0.085 
0.092 
0.103 
0.  107 
0.  114 
0.  121 

0.073 

0,080 
0.087 
0.097 
0.  102 
0.  110 
0   117 

0.069 
0.076 
0  083 
0  092 
0.098 
0   106 
0    114 

0  065 
0.072 
0  079 
0.088 
0.095 
0.103 
0.  110 

0  062 
0.069 
0.076 
0  086 
0  093 
0.  101 
0    109 

0  060 
0  067 
0  074 
0.883 
0  090 
0  099 
0    106 

0  058 
0.065 
0  070 
0.081 
0.089 
0  097 
0.  106 

Based  on  the  formula.  A  =  ■ 


vhich  A  =  annual  charge. 

P  =  amount  of  initial  investment. 

n  =  number  of  years  in  the  recurring  period  (the 

r   =  the  rate  >A  interest  e,cpressed  decimally. 
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The  Marketing  of  Arsenic 

Insecticide  and  Chemical  Manufacturers  Consume  Large  Amounts  —  Three 

American  Mining  Companies  Account  for  Domestic  Production — 

Industry  Dependent  Upon  Agricultural  Demand 

By  F.  Y.  Robertson 

i  .   S    Smelting,  Refining  &  Mining  Con 


ARSENIC  is  an  element  which  is  generally  classed 
l\  among  the  non-metals,  though  it  has  some  of  the 
L  \.  characteristics  of  a  metal.  Its  appearance  and 
luster  are  metallic,  and  it  forms,  with  several  metals, 
compounds  which,  though  brittle,  correspond  to  true 
such  as  hard  lead,  a  compound  of  arsenic  and 
lead,  and  several  varieties  of  speculum  metal.  The 
addition  of  arsenic  to  most  metals  makes  an  alloy 
which    is    brittle. 

Arsenic  is  found  in  the  uncombined  condition  in  vari- 
ous localities,  but  more  generally  in  combination  with 
other  metals  and  sulphur  in  the  form  of  more  or  less 
complex  sulphides.  The  number  of  arsenic  minerals — 
that  is,  the  minerals  of  which  arsenic  forms  either  a 
major  or  minor  constituent — is  large,  130  or  more,  or 
approximately  12  per  cent  of  the  1,100  known  minerals, 
and  they  are  of  general  occurrence. 

Arsenic  Commonly  Associated  With  Antimony 
and  Silver 

Native  arsenic  occurs  usually  in  metalliferous  veins 
in  association  with  ores  of  antimony,  silver  and  other 
metals.  Arsenic  is  a  constituent  of  the  miners'  arseni- 
cal iron,  arsenical  pyrites  or  mispickel,  arsenical  nickel, 
realgar,  orpiment,  and  other  minerals.  The  principal 
producing  countries  of  white  arsenic  and  arsenic  com- 
pounds are  Germany,  France,  Portugal,  Spain,  England, 
Turkey.  Mexico,  Canada,  Japan,  and  the  United  States. 

The  ordinary  commercial  or  white  arsenic  is  produced, 
in  the  United  States,  largely  as  a  byproduct  recovered 
from  flue  dust  and  fume  at  smelters  in  the  Western 
states.  Sulphurous  gases  and  fumes  containing  arsenic 
from  the  furnaces  are  precipitated  by  being  drawn 
through  baghouses  or  by  the  electrical  precipitation 
of  particles  from  the  fume  and  gas  by  the  Cottrell 
treater.  After  the  arsenic  fumes  and  dust  are  precipi- 
tated, they  are  refined  in  special  furnaces  or  reverbera- 
tories,  the  result  being  a  high-grade,  fine  white 
commercial  arsenic  product  analyzing  99  per  cent  or 
better  of  As,0,.  This  product  is  pulverized,  and  bar- 
reled or  otherwise  prepared  for  the  market. 

Arsenical  Chemicals  Important 
A  number  of  arsenic  salts  and  oxides  are  used 
medicinally,  among  them  the  bromide,  iodide,  trisul- 
phide,  trioxide,  sodium  arsenate,  and  potassium  arse- 
nate. Realgar,  the  disulphide,  both  natural  and  arti- 
ficial, is  used  as  a  paint  pigment  in  calico  printing, 
dyeing,  tanning  and,  as  it  burns  with  an  intense  white 
light,  in  pyrotechnics.  Orpiment,  the  trisulphide,  called 
also  king's  yellow,  is  used  as  a  paint  pigment  and  as  a 
reducing  agent  in  chemical  work.  The  trioxide  is  used 
in  paints;  for  preserving  hides,  both  by  taxidermists 
and  the  leather  industry;  as  an  antiseptic;  in  killing 
animal  pests;  and  in  the  preparation  of  volumetic  solu- 
tions. Sodium  arsenate  is  used  in  dyeing  with  turkey- 
red   oil    and    in    printing   fabrics:    sodium   arsenite   in 


making  soaps  for  use  on  skins  and  hides.  Potassium 
arsenite  is  used  as  a  reducer  for  silver  in  the  manufac- 
ture of  mirrors. 

Elemental  or  metallic  arsenic  is  used  as  an  alloy  in 
the  hardening  of  metals.  Its  alloys  with  copper  are 
white,  dense,  malleable,  and  fusible.  The  use  of  arsenic 
as  a  flux  in  brass  is  advocated  by  brass  founders,  as  it 
is  the  one  element  which  appi-oaches  nearest  the  action 
of  a  flux,  because  it  promotes  the  union  of  metals  that 
would  be  difficult  to  mix.  Arsenic  has  been  used  in  the 
manufacture  of  steel,  and  tests  show  a  slight  superiority 
in  favor  of  the  steel  containing  arsenic.  It  has  also 
been  successfully  applied  to  patent  fly-killing  devices. 

Insecticides  Main  Source  of  Consumption 

White  arsenic  (As203)  is  used  principally  in  the 
manufacture  of  insecticides,  weed-killers,  glass,  and 
cattle  and  sheep  dips.  The  largest  consumption  of  white 
arsenic  is  by  the  insecticide  manufacturers  in  the  pro- 
duction of  lead  arsenate,  calcium  arsenate,  paris  green, 
london  purple,  and  cattle  and  sheep  dips.  Lead  arse- 
nates are  used  in  spraying  solutions  at  different  seasons 
of  the  year  by  horticulturists  and  vegetable  and  fruit 
growers  throughout  the  United  States.  Most  of  the 
insecticide  manufacturers  are  in  states  east  of  the 
Mississippi,  supplying  the  demands  of  the  Eastern  and 
Southern  states,  but  there  are  other  manufacturers  in 
Colorado,  Utah,  and  on  the  Western  coast,  meeting  the 
demands  of  their  various  localities.  The  chief  market- 
ing points  are  New  York,  Chicago,  San  Francisco,  and 
Houston,  Tex. 

Arsenic  Largely  Used  for  Agricultural  Purposes 

A  considerable  tonnage  of  white  arsenic  is  used  in 
the  manufacture  of  weed  killers,  which  are  used  prin- 
cipally by  the  various  railroads  throughout  the  country, 
it  being  found  a  cheap  and  effective  method  of  keeping 
the  roadbeds  and  rights-of-way  free  from  grass  and 
weeds  which  otherwise  would  have  to  be  removed  by  hand. 

The  annual  consumption  of  white  arsenic  in  the 
United  States  varies  considerably.  In  1920  it  was  esti- 
mated at  approximately  15,000  tons,  though  in  1921 
probably  not  over  9,000  tons  was  used.  Prior  to  1914, 
by  far  the  larger  proportion  of  arsenic  was  imported; 
in  fact,  from  1901  to  1910,  inclusive,  the  United  States 
produced  only  an  average  of  approximately  975  tons 
per  annum,  though  the  average  imports  per  annum  for 
the  same  period  of  time  were  approximately  4,235  tons. 
The  annual  consumption  in  the  United  States  has  varied 
from  a  minimum  of  about  3,400  tons  in  1904  to  a  maxi- 
mum of  approximately  15,000  tons  in  1920. 

The  demand  for  white  arsenic  is  heaviest  from  No- 
vember to  March,  owing  to  the  large  amount  used  in 
the  manufacture  of  insecticides,  lead  arsenates  and 
other  chemicals,  the  consumption  of  which  is  greatest 
in  the  spring  and  early  summer  months  for  spraying 
orchards,  plants,  vegetables,  and  trees. 
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Through  Governmenl  research,  calcium  arsenate  has 
been  found  effective,  when  properly  applied,  against 
the  boll  weevil,  and  as  the  encroachment  of  the  boll 
weevil  has  encompassed  the  entire  cotton-produ 
Bection  of  the  United  States  at  this  time,  the  demand 
for  and  use  of  calcium  arsenate  will  be  greatly  in- 
creased. The  basic  purpose  of  the  poisoning  is  t<> 
merely  keep  the  weevils  sufficiently  reduced  in  number 
so  that  their  feeding  will  not  increase  the  fruii  shed 
which  would  be  experienced  in  their  absence:  that  is  to 
say.  the  weevils  are  allowed  to  develop  undisturbed 
until  they  approach  the  point  of  actually  reducing  the 
crop,  and  are  then  held  in  check  by  poisoning  just  long 
enough  to  let  the  plant  set  and  develop  beyond  weevil 
injury  all  bolls  that  it  will  be  able  to  mature. 

If  calcium  arsenate  is  properly  made  it  will  not  injure 
the  cotton  plants,  nor  is  it  nearly  so  dangerous  as  paris 
green,  as  it  does  not  possess  the  caustic  characteristics 
of  the  latter.  When  properly  applied  from  five  to  seven 
pounds  of  calcium  arsenate  are  required  to  an  acre 
for  each  application,  the  number  of  applications  usually 
varying  from  three  to  five,  with  an  interval  of  from 
four  to  seven  days  between  applications,  depending 
upon  the  extent  of  the  infestation  and  atmospheric  con- 
ditions. Owing  to  the  cost  of  the  material  and  apply- 
ing, the  Government  states  that  it  seems  inadvisable 
to  attempt  poisoning  of  land  which  is  not  capable  of 
making  at  least  one-half  bale  of  cotton  per  acre  in  the 
absence  of  weevil  injury.  The  gain  secured  by  poison- 
ing ranges  as  high  as  1,000  lb.  of  seed  cotton  per  acre, 
and  on  fairly  fertile  soil,  subject  to  a  serious  degree 
of  weevil  injury,  average  gains  of  from  300  to  500  lb. 
of  seed  cotton  per  acre  are  entirely  possible. 

Difficult  to  Estimate  Consuming  Demand 

There  seems  to  be  no  method  of  determining  an  aver- 
age amount  of  arsenic  used  in  the  manufacture  of 
calcium  arsenate,  owing  to  seasonal  demands  varying 
in  accordance  with  agricultural  conditions ;  that  is  to 
say,  with  low  prices  for  cotton,  comparatively  little 
boll-weevil  poisoning  would  be  undertaken  by  the  plant- 
ers, whereas  with  good  prices  for  cotton,  and  the  con- 
sequent necessity  of  saving  the  crop,  there  would  be  a 
demand  for  a  large  amount  of  calcium  arsenate.  The 
quantity  of  calcium  arsenate  used  per  acre  will  vary 
from  15  to  25  lb.,  according  to  the  number  of  applica- 
tions required;  and,  if  the  use  of  calcium  arsenate  be- 
came at  all  general  throughout  the  cotton-producing 
area,  it  would  afford  a  market  for  practically  all  of  the 
arsenic  produced  in  the  United  States. 

The  principal  difficulty  at  the  present  time  is  in  secur- 
ing an  effective  method  of  application.  Calcium 
arsenate  is  used  in  exceedingly  fine  powdered  form,  and 
is  applied  either  by  machines  treating  five  rows  of  cot- 
ton at  a  time,  or  by  means  of  a  hand  gun,  usually 
carried  by  a  man  on  horseback,  treating  one  row  at 
a  time. 

The  amount  of  white  arsenic  used  at  present  is  esti- 
mated as  follows : 

Tons 

By    the    glass    manufacturers 2,500  to  3,000 

Sheep   and    cattle   dips,   approximately 1,500 

For  dyes,   pharmaceutical  and   other  purposes,  approximately    500 
In   the  manufacture   of  lead    and   calcium  arsenates,    insecti- 
cides,   and   weed   killers,   approximately ■>■ to  t' . < 

Prime  white  arsenic,  to  meet  commercial  require- 
ments, must  be  white  in  color  and  contain  not  less 
than  99  per  cent  As203.     It  has  about  the  fineness  of 


flour  and  inii.-t  not  be  lumpy.  Standard  grades  ol  p 
white  .-ii  genie  are  produi  ed  in  th<  United  I  ati  bj  the 
United  Stat*  Smelting,  Refining  &  Mining  i 
American  Smelting  &  Refining  Co.,  and  the  Anaconda 
Copper  .Mining  Co.  The  arsenic  produced  by  these  com- 
panies is  standard  grade,  meeting  the  above  Bpecified 
requirements,  whereas  much  of  the  imported  arsenic 
will  not  carry  as  high  a  percentage  of  As  0  or  be  'if  the 
proper  color  and  fineness. 

Agricultural  Bureau  Aiding  Consumption 

White  arsenic  is  usually  barreled  and  sold  in  carloads 
to  insecticide  manufacturers,  the  barrels  containing 
about  450  lb.  each.     For  jobbing  purpi  nic  is 

put  up  in  casks  of  various  sizes  of  from  100  lb.  up,  and 
for  the  retail  trade  it  is  put  up  in  packages  of  from 
one  pound  to  ten  pounds.  A  great  many  of  the  states, 
through  state  entomologists  and  county  farm  bureaus, 
purchase  white  arsenic,  arsenate  of  lead,  and  other  in- 
secticides in  large  quantities  at  wholesale  prices,  giving 
the  benefit  of  these  prices  to  the  local  farmers. 

The  production  of  arsenic  in  the  United  States  has 
grown  to  such  an  extent  that  unless  the  consumption, 
due  to  increased  demand  for  insecticides  for  the  de- 
struction of  boll  weevil,  gypsy  moth,  and  other  pests, 
is  materially  increased,  the  country  will  have  a  surplus 
production  for  export. 

The  domestic  consumption  of  arsenic  is  increasing 
yearly,  as  the  farmer  and  horticulturist  recognizes  more 
fully  the  value  of  the  use  of  arsenical  insecticides  to 
protect  their  growing  crops. 

Prices  of  white  arsenic  from  1901  to  1915  are  given 
by  the  U.  S.  Geological  Survey  as  follows: 

Average 
Price  Per  Pound. 
Period  Cents 

1901-1905     2.837 

1906-1910     3.153 

1910-1915     2.740 

From  1915  to  1921,  inclusive,  prices  based  upon  actual 
sales  ranged  as  follows : 

, — Cents—, 

1915  25  to  3J 

1916  35  to  8 

1917  81  to  15 

1918  9 

1919  8  to  105 

192.0  91  to  145 

1921  ' 7  to  12 


Similarities  Between  Igneous  Rocks  of  Brazil 
and  Those  of  South  Africa 

Striking  similarities  in  geological  age  and  in  com- 
position exist  between  the  old  granites  and  gneisses 
with  intrusive  younger  granites,  the  pre-Cretaceous  in- 
trusive sheets  of  diabase,  the  lava  flows  of  the  Serra 
Geral  and  the  Drakensberg,  the  pipes  and  dikes  of 
kimberlite,  and  the  intrusive  and  effusive  alkali  rocks 
(nephelinesyenites  and  phonolites,  according  to  a 
report  that  has  been  issued  by  the  U.  S.  Geological 
Survey.  The  alkali  rocks  are  found  on  both 
sides  of  the  Atlantic  Ocean  near  the  coast;  they  form 
denuded  volcanic  centers,  and  if  the  west  coast  of 
Africa  and  the  east  coast  of  South  America  be  con- 
sidered in  juxtaposition  the  location  of  these  older  vol- 
canoes would  be  very  similar  to  that  of  the  young 
volcanoes  of  alkali  rocks  (Kenia)  near  the  young  frac- 
ture system,  bordering  the  rift  valleys  in  East  Africa. 
Long  dikes  of  nephelinesyenites  prove  the  existence  of 
similar  fractures  in  the  central  part  of  South  Africa, 
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Electrical  Phenomena  Produced  by 
Metalliferous  Deposits 

By  C.  am<  m.  Schluhberger 

b   13.  li>:2.  by  .'.  /.".  SpuiT 

IN  AN"  EARLIER  communication,'  one  of  the  authors 
has  demonstrated  that  pyritic  deposits  spontaneously 
produce  differences  of  electrical  potential  in  the  inclos- 
cks.  We  have  studied  this  phenomenon  in 
numerous  different  types  of  European  and  American 
.■  d  proved  that  it  is  more  general  than  at 
first  appeared. 

The  presence  of  pyrite  is  indeed  not  indispensable. 
We  have  found  differences  of  potential  in  many  cases 
where  this  mineral  was  not  present,  notably  in  de- 
posits of  galena,  of  arsenopyrite,  of  copper  sulphides, 
ipper,  of  smaltite,  of  pyrolusite,  of  anthracite, 
of  anthracite  schists,  and  in  water  courses  and  gas 
courses.  The  assembling  of  these  demonstrations  and 
of  our  experiments  in  the  laboratory  led  us  to  the 
following  conclusion: 

Even/  mineral  body  which  possesses  electrical  con- 
ductivity continuously  for  a  sufficient  vertical  distance, 
and  which  is  incased  in  the  earth  in  such  fashion  that 
of  its  parts  are  above  the  ground-water  level, 
produces,  in  the  surrounding  wet  rocks,  electrical  cur- 
rents which  are  detectable. 

In  order  that  a  deposit  shall  produce  this  electrical 
phenomenon,  we  see,  first,  that  it  must  consist  of  a 
mineral  which  possesses  conductivity,  as  is  the  case 
with  most  of  the  sulphides  (except  blende),  with  the 
sulpharsenides  and  sulphantimonides,  manganese  oxides, 
and  certain  anthracites.  The  carbonates,  silicates, 
hematite,  and  limonite  being  non-conductors  are,  there- 
fore, excluded. 

Again,  it  is  necessary  that  the  mineralization  should 
be  strictly  continuous,  which  can  only  be  effected  by 
microscopic  filaments  uniting  the  different  crystals. 
This  property  is  very  variable  in  different  types  of 
ores.  Thus  the  sulphides  of  copper  are  generally  much 
more  continuous  than  is  galena.  The  anthracite  schists 
often  possess  a  fine  mass-conductivity  due  to  fine  car- 
bonaceous needles  which  are  contiguous,  although  the 
total  content  of  carbon  may  be  only  a  few  per  cent. 

The  differences  of  potential  are  usually  measured  at 
the  surface  of  the  ground,  above  the  deposit.  Their 
maximum  value  depends,  within  wide  limits,  upon  the 
nature  of  the  metalliferous  mass.  As  a  rule  it  does  not 
exceed  a  few  hundredths  of  a  volt  with  the  difficultly 
oxidizable  ores,  and  it  may  reach  a  volt  in  the  anthra- 
cite schists.  The  extent  of  the  field  affected  by  the 
phenomenon  varies,  naturally,  with  the  dimensions  of 
the  deposit.  While  a  small  vein  gives  differences  of 
potential  observable,  at  the  earth's  surface,  only  for  a 
distance  of  ten  to  twenty  meters  from  its  outcrop,  this 
action  may  extend  to  200  or  300  meters  from  the  great 
pyritic  masses  and  even  reach  several  kilometers  in 
the  case  of  the  thick  beds  of  anthracite  schists. 

The  theoretical  explanation  of  these  phenomena  ap- 
pears to  be  as  follows :  The  whole  of  the  mineral  mass, 
assumed  to  be  practically  homogeneous  throughout  its 
whole  vertical  extent,  is  immersed  in  an  electrolyte 
which  is  formed  by  the  water  standing  in  the  inclos- 
ing rocks.  In  the  portion  near  the  surface,  the  water 
is  rich  in  surface-derived  oxygen.  It  is  nearly  barren 
of  oxygen  below  the  ground-water  level,  as  is  shown  by 
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the  analyses  of  the  gases  dissolved  in  the  water  of 
springs  of  deep  origin.  This  dissimilarity  in  the  electro- 
lyte surrounding  the  ore  produces  an  electric  current, 
which  tends  to  re-establish  the  symmetry.  Indeed,  our 
observations  show  that  the  direction  of  the  current  is 
such  that  it  Hows  downward  in  the  deposit  and  returns 
upward  through  the  rock. 

In  depth,  the  currents  leave  the  ore.  They  enter  it 
near  the  surface.  The  electrolytic  action  on  the  walls 
of  the  deposit,  then,  consists  in  the  formation  of 
oxygen  in  the  deep  region,  where  the  water  does  not 
contain  any,  and  hydrogen  in  the  upper  portion,  where 
the  rock  is  considerably  aerated.  This  nascent  hydro- 
gen leaves  the  circuit,  combining  with  the  dissolved 
oxygen  to  form  water. 

Summing  up,  we  have  an  immense  voltaic  pile  or 
battery,  whose  activity  consists,  in  effect,  in  diffusing 
the  oxygen  of  the  atmosphere  toward  the  interior  of 
the  terrestrial  crust.  Thanks  to  the  electrolytic  action, 
the  oxygen  sinks  along  the  walls  of  the  deposit,  and  for 
every  molecule  which  thus  appears  in  depth  there  cor- 
responds, above,  another  which  disappears  by  combina- 
tion with  hydrogen. 

As  to  the  order  of  magnitude,  it  seems  that  a  total 
current  of  a  tenth  of  an  ampere,  properly  distributed 
in  the  rock,  may  be  sufficient  to  produce  the  differences 
of  potential  that  are  observed  over  a  deposit  of  not- 
able dimensions.  This  tenth  of  an  ampere  only  carries 
down  less  than  one  gram  of  oxygen  every  twenty-four 
hours,  which  is  relatively  a  very  small  quantity. 

In  order  that  the  battery  shall  continue  to  function 
and  not  polarize  itself,  it  is  necessary  that  the  original 
dissymmetry  be  maintained;  that  is,  that  the  oxygen, 
liberated  in  the  deep  portions,  is  eliminated  at  the 
same  rate  that  it  forms.  It  may  be  diffused  slowly 
through  the  wall  rocks,  or  be  combined  at  once,  by 
oxidizing  the  ore  immediately  in  contact.  It  is,  there- 
fore, seen  that  oxidizable  minerals  themselves  perform 
the  function  of  depolarization  for  the  battery,  and  that 
they  are  particularly  apt  to  produce  intense  phenomena, 
as  is  effectively  demonstrated  for  the  anthracites  and 
the  metallic  sulphides.  The  manganese  deposits,  where 
pyrolusite  at  the  surface  is  succeeded  by  manganese 
carbonate  in  depth,  represent  a  different  case.  The 
pyrolusite,  being  a  metallic  conductor,  while  the  car- 
bonate is  not,  the  oxygen  is  deposited  in  the  zone  of 
contact  of  the  two  minerals,  and  oxidizes  the  carbonate, 
which   is   gradually   transformed    into   dioxide. 

According  to  our  tests,  it  seems  that  difference  of 
temperature  between  the  deep  and  shallow  portions 
does  not  figure  importantly.  On  the  other  hand,  pres- 
sure, which  is  considerable  in  depth,  must  play  a  role 
in  facilitating  the  development  of  the  oxygen  and  its 
combination. 

Laboratory  experiments  allow  the  essential  features  of 
these  phenomena  to  be  reproduced  in  miniature.  Simply 
put  a  fragment  of  ore,  surrounded  by  clayey  sand,  in  a 
glass  vessel,  and  carefully  drive  off  the  free  oxgyen 
by  prolonged  boiling;  then  let  the  action  of  the  air 
take  place  slowly.  The  oxygen  dissolves  little  by  little 
in  the  water  of  the  upper  portion  of  the  sand,  the 
dissymmetry  of  the  electrolyte  is  thus  established,  as 
in  the  natural  rock,  and  the  electrolytic  battery  begins 
to  function.  The  differences  of  potential  that  are  ob- 
served between  the  different  parts  of  the  sand  are  of 
the  order  of  magnitude  of  those  observed  in  the  natural 
deposits,  and  the  direction  of  the  electric  current  is 
the  same. 
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Damming  Water  in  the  Star  Crosscut 

Fractures  in  Ground  Passed  Through  in  Three 

Places  Were  Filled  With  Concrete — Flow 

and  Pumping  Time  Decrease* 

THE  Star  crosscut  that  is  being  run  from  the  2,000 
level  of  the  Hecla  mine,  in  the  Coeur  d'Alene  dis- 
trict, Idaho,  will  be  more  than  8,000  ft.  in  length,  the 
longest  tunnel  in  the  world  at  a  corresponding  depth. 
Its  purpose  is  to  provide  an  outlet  for  the  Star  mine, 
which  was  purchased  jointly  by  the  Hecla  Mining  Co. 
and  the  Bunker  Hill  &  Sullivan  Mining  &  Concentrating 
Co.  These  two  companies  entered  into  an  agreement 
to  purchase  the  Star  just  about  a  year  ago,  and  an- 
nounced their  purpose  to  develop  and  operate  the  mine 
through  a  crosscut  tunnel  from  the  2,000  level  of  the 
Hecla.  The  2,000  level  of  the  Hecla  is  not  half  the 
actual  depth  that  will  be  attained  by  the  crosscut,  for  it 
will  pass  under  the  high  divide  separating  Canyon 
Creek  and  the  South  Fork  of  the  Coeur  d'Alene  River, 
the  summit  of  which  is  6,100  ft.  above  sea  level.  The 
2,000  level  is  also  only  1,800  ft.  above  sea  level,  thus 
making  the  maximum  depth  attained  by  the  crosscut 
4,300  ft. 

The  possibility  of  meeting  water  courses  that  would 
greatly  increase  the  amount  of  water  to  be  handled  by 
the  present  Hecla  pumping  plant  was  given  careful  con- 
sideration by  the  management  of  the  Hecla  and  Bunker 
Hill  companies  before  this  plan  of  development  was 
decided  upon.  The  pumping  capacity  of  the  Hecla  is 
about  1,000  gal.  per  minute,  which  is  in  excess  of  the 
requirements  of  the  mine.  With  this  latitude  to  take 
care  of  additional  water,  and  with  means  at  hand  for 
quickly  increasing  the  pumping  capacity  if  found  neces- 
sary, the  management  of  the  Star  felt  safe  in  proceed- 
ing with  the  enterprise. 

Nevertheless,  the  possibility  of  striking  an  excessive 
flow  of  water  continued  to  be  a  problem  that  received 
attention  after  the  crosscut  was  started.  Fractures  in 
the  formation  were  passed  through  which  released  the 
water  and  soon  made  a  substantial  addition  to  the 
amount  to  be  lifted  by  the  pumps.  It  was  here  that  the 
following  experiment  was  tried  which  proved  so  success- 
ful that  it  has  removed  all  fear  of  trouble  with  water 
and  has  reduced  the  cost  of  pumping  far  below  the  figure 
estimated  under  ordinary  conditions : 

In  the  roof  of  the  tunnel  and  the  walls,  back  several 
feet  from  the  water  course,  holes  pointed  at  an  angle 
of  45  deg.  or  less  were  drilled  to  a  depth  of  18  ft.,  pass- 
ing through  the  fractures  forming  the  water  course. 
Small  charges  of  powder  were  then  exploded  in  the 
bottom  to  "spring"  the  holes  and  breaking  more  or  less 
of  the  rock  into  gravel.  Gas  pipe,  incased  in  hose  or 
other  material  to  make  it  water-tight,  was  driven  into 
the  holes  as  far  as  necessary  to  make  them  secure. 

With  these  pipes  firmly  in  position,  a  pump  especially 
built  in  the  Hecla  machine  shop  was  put  into  operation. 
This  pump  is  capable  of  exerting  a  pressure  of  3,000  lb. 


per  sq.in.,  and  was  used  to  discharge  thinly  mixed  con- 
crete, mostly  cement,  into  the  holes.  As  the  c;r 
filled,  the  concrete  would  necessarily  spread  through  the 
cracks  and  crevices  in  the  rocks  to  the  other  holes  and 
run  out  through  the  open  pipes.  As  soon  as  the  concrete 
started  to  run,  the  pipes  were  closed  securely  with  a 
capping  or  otherwise.  After  all  the  pipes  had  indicated 
the  circulation  of  the  concrete  and  had  been  closed,  the 
pumping  continued  through  the  single  pipe  attached  to 
the  pump  until  it  was  impossible  to  force  any  more  con- 
crete in,  when  the  last  pipe  was  closed. 

The  crosscut  has  now  been  advanced  a  little  more 
than  3,000  ft.,  and  in  three  places  this  damming  with 
concrete  has  been  applied.  The  result  is  shown  in  the 
time  the  pumps  are  operated.  These  pumps,  of  course, 
handle  all  the  water  from  the  Hecla  mine  as  well  as 
from  the  Star  crosscut.  Before  the  concrete  was 
applied  it  was  necessary  to  operate  the  pumps  about 
twelve  hours  out  of  the  twenty-four.  Now  the  work  is 
done  in  about  eight  hours,  a  reduction  of  about  one- 
third.  The  broken  rock  or  gravel  produced  by  "spring- 
ing" the  holes  forms  a  bedding  that  holds  the  concrete 
until  it  sets  and  prevents  it  from  oozing  under  the 
high  pressure  through  the  fractures  and  seams  in  the 
rock  into  the  tunnel.  The  flow  has  been  effectually  re- 
duced 75  or  80  per  cent. 


Handling  Safety  Fuse 

The  following  points  on  the  handling  and  use  of 
safety  fuse  are  given  by  the  California  Cap  Co.  in  its 
house  bulletin,  by  way  of  reminding  the  old  employee 
and  informing  the  new: 

Fuse  should  always  be  long  enough  to  extend  at  least 
to  the  collar  of  the  hole.  It  should  never  be  less  than 
2J  ft.  long,  even  for  pops,  back  holes  and  shaking  holes. 
It  seems  hardly  necessary  to  say  that,  in  addition  to 
this,  fuse  should  be  enough  longer  to  allow  time  for  the 
blaster  to  ignite  all  of  his  fuses  and  then  to  "take 
cover." 

It  is  the  practice  of  some  shot-firers,  however,  to  try 
to  economize  by  using  short  fuse,  sometimes  only  a  foot 
or  less  in  length,  which  they  light,  ram  into  the  bore 
hole,  then  while  the  fuse  is  sputtering,  perhaps  throw 
in  a  little  tamping  and  run  for  safety.  This  custom 
is  called  "using  short  fuse."  It  is  extremely  dangerous, 
and  cannot  be  too  strongly  condemned.  Furthermore, 
the  futility  of  trying  in  this  way  to  save  a  few  cents  a 
day  on  fuse  must  be  apparent  to  anyone  who  stops  to 
consider  that,  even  setting  aside  the  added  danger  to  life 
or  limb  of  the  shot-firer  himself,  and  the  possible  grief 
and  suffering  brought  upon  his  family,  any  saving 
effected  is  far  more  than  offset  by  waste  of  powder. 

Before  uncoiling,  see  that  the  fuse  is  flexible  and  not 
chilled.  Handle  it  gently.  Do  not  straighten  by  strik- 
ing it  on  a  bench  or  on  the  floor.  Such  treatment  may 
not  only  shake  the  powder  out  of  the  end,  but  may  crack 
the  covering  sufficiently  to  cause  side-spitting  and  loss 
of  waterproof  qualities.    Do  not  kink  or  otherwise  break 
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I  ..-  .    •  b  nail  or  peg  loss  than  -1  in. 

A  sin  :      .  icpedient  is  to  cut  a  small  nail 
fasten  it  to  the  wall,  and  hang  the  cut  fuse 
over  th< 

It  is  recommended  that  fuse  be  cut  straight  across, 

is   is  preferable  to  having  too  much  slant. 

anl  greater  than  20  deg.  may.  when  pressed  into 

..;•.  cause  the  lip  to  double  over  sufficiently  to  make 

the  fuse  spit  against  the  side  of  the  shell  instead  of 

into  the  cap  composition,  the  result  of  this  being  a  mis- 

rire. 

Cut  the  fuse  with  a  sharp  knife,  and  keep  the  blade 
clean  with  a  little  gasoline,  but  be  careful  that  the 
gasoline  does  not  come  in  contact  with  the  fuse.  Remove 
tar  or  gummy  matter  whenever  it  accumulates  on  the 
knife:  otherwise  it  will  smear  over  the  powder  at  the 
end  of  the  fuse  and,  sealing  it.  prevent  the  fire  spitting 
into  the  cap. 

To  eliminate  any  chance  of  moisture  having  gathered, 
or  pcrwder  having  been  knocked  out  of  the  ends,  cut  off 
at  least  half  an  inch,  preferably  one  inch,  from  both 
ends  of  every  coil  before  inserting  in  cap.  Remember 
that  fuse,  if  left  lying  around  or  handled  much  after 
cutting,  may  become  damp,  and  also  have  enough  of  the 
powder  knocked  out  of  the  end  to  keep  the  fire  from 
reaching  the  cap.  Therefore,  insert  the  freshly  cut  end 
of  the  fuse  into  the  blasting  cap  promptly  after  cutting. 

If  the  fuse  is  found  to  be  a  little  too  large  to  enter 
the  cap  readily,  squeeze  it  gently  until  it  is  small  enough 
to  fit,  but  do  not  let  the  powder  roll  out.  Be  sure  that 
the  fu:>e  gets  in  all  the  way  until  the  end  is  in  contact 
with  the  cap  composition,  then  be  careful  not  to  draw  it 
away  before  crimping.  It  should  always  be  remembered 
that  an  unfilled  space  in  the  cap  barrel,  after  the  cap  has 
been  inserted  and  crimped,  is  inviting  trouble. 

Prepare  primers  on  the  surface  whenever  possible, 
and  take  underground  only  enough  for  each  day's  needs. 
Use  all  of  old  before  making  up  new  lots. 

To  insure  unvarying  burning  speeds  and  proper  rota- 
tion of  shots,  it  is  suggested  that  the  cartridge  con- 
taining the  blasting  cap  should  be  placed  under  the  same 
relative  load  of  powder  and  tamping  (if  tamping  is 
used)  in  all  of  the  holes  of  a  given  round.  The  reason 
for  this  recommendation  is  that  the  speed  of  burning 
fuse  is  materially  influenced  by  outside  pressures,  so 
that  if  in  a  round  containing  a  number  of  holes  vary- 
ing lengths  of  fuse  are  buried  under  uneven  loads  of 
explosives  and  tamping,  the  rotation  of  holes  as  orig- 
inally planned  will  be  seriously  interfered  with. 

The  practical  reason  for  the  above  recommendation, 
which  is  based  on  long  and  careful  underground  inves- 
tigation, is  that  safety  fuse,  which  gives  excellent 
results  in  stope  work  so  far  as  rotation  of  holes  is  con- 
cerned, may  fail  to  give  desired  results  in  development 
work.  In  most  cases  it  is  found  that  the  reason  for 
irregular  burning  is  that  the  shot-firers  concerned  are 
not  familiar  with  the  fact  that  external  pressure  on 
safety  fuse  influences  its  burning  time.  More  often 
than  not  when  difficulty  of  this  nature  is  reported,  it 
develops  that  the  trouble  is  due  to  lack  of  knowledge 
rather  than  to  any  fault  inherent  in  the  safety  fuse  it- 
self, and  convincing  proof  of  this  can  almost  invariably 
be  given  by  practical  demonstration. 

When  tamping,  care  should  be  taken  not  to  strike  the 
fuse  a  sharp  blow,  as  injury  to  the  jacket  of  the  fuse 
may  result,  causing  a  misfire.  In  no  case  should  any- 
thing but  a  wooden  bar  be  used  for  tamping. 

Water  tamping  is  not  effective  in  a  round,  because  the 


nisi  shol  usually  throws  or  draws  the  water  out  of  all 
the  other  holes.  When  the  better  class  of  fuse  is  soft 
ami  pliable,  the  part  that  projects  from  the  collar  of 
the  hole  may  be  coiled  and  placed  in  the  hole  to  avoid 
being  cut  off  by  flying  fragments  of  rock. 

Note  that  we  say,  the  fuse  may  be  "coiled  and  placed 
in  the  hole."  Do  not  fold,  loop  or  bend  it  when  placing 
in  the  collar,  because  such  treatment  has  been  known  to 
"short  circuit"  the  fuse:  it  either  cracks  at  the  bend,  or 
the  hot  burning  portion,  igniting  the  part  it  overlaps, 
starts  the  latter  section  burning  and  results  in  the 
untimely  detonation  of  the  hole. 

The  "spitting"  or  igniting  of  a  piece  of  fuse  requires 
some  knack.  The  flame  of  a  match  will  not  do  it  unless 
the  red-hot  head  touches  the  fuse  powder.  It  is  com- 
mon practice  either  to  slit  back  the  end  of  the  fuse  in 
order  to  expose  more  of  the  powder,  or  to  make  a 
diagonal  cut  in  the  side  of  the  fuse  about  one  inch  from 
the  end,  touching  the  slitted  portion  with  one  of  the 
customary  means  of  ignition,  such  as  red-hot  wire  or 
iron,  notched  fuse,  carbide  lamp,  candle,  or  lead  spitter. 
The  notched  fuse  method,  which  is  one  requiring  some 
practice,  is  to  cut  slits  about  two  inches  apart  in  an 
extra  piece  of  fuse  eight  or  twelve  inches  long,  light 
one  end  and  use  the  red-hot  sparks  which  spit  from  it 
to  ignite  the  other  fuses  in  the  holes.  As  the  sparks 
die  from  one  section  and  start  afresh  out  of  the  next 
slit,  bend  the  burnt  section  back  or  pull  it  off  and  pro- 
ceed to  light  a  few  more  fuses  with  the  fresh  sparks 
from  the  next  section,  and  continue  in  this  fashion  over 
the  entire  round. 

The  California  Industrial  Accidert  Commission  Mine 
and  Tunnel  Safety  Rules  prescribe  that  one  man  shall 
not  attempt  to  light  more  than  fifteen  fuses  except  in 
tunnel  operations  where  the  number  of  holes  to  be 
lighted  is  limited  to  ten.  If  there  is  a  large  number  of 
holes  in  the  round,  assistance  should  be  obtained. 


Belting  Hints 

Hints  as  to  belting  are  given  in  the  catalog  of  the 
Flexible  Steel  Lacing  Co.  Every  belt  ply,  it  states, 
should  have  at  least  2  in.  of  pulley  diameter  to  secure 
full  capacity  and  reasonably  long  life.  A  single  leather 
belt  may  be  considered  as  the  equivalent  of  a  four-ply 
fabric  belt,  and  a  double  leather  belt  equal  to  a  six-ply 
fabric  belt. 

It  is  good  general  practice  to  favor  width  over  thick- 
ness in  a  belt. 

It  is  better  to  use  a  light  double  leather  belt  a  trifle 
narrower  than  a  single  belt  on  flanged  or  stepped 
pulleys.  A  double  is  less  likely  to  climb,  step  or  flange, 
will  run  truer,  and  shifting  will  not  get  it  out  of  shape 
so  easily. 

Single  leather  belts  should  not  be  over  8  in.  wide. 

Except  over  pulleys  under  6  or  8  in.  in  diameter,  use 
double  belts  for  heavy  work.  For  pulleys  under  these 
sizes,  extra  heavy  single  or  light  double  may  be  more 
economical. 

If  good  results  are  not  secured  by  keeping  belts  at 
proper  tension  and  using  a  good  dressing,  it  may  be 
concluded  that  the  belt  is  not  heavy  or  wide  enough. 

Pulleys  should  always  be  wider  than  the  belts. 

Pulleys  also  should  always  be  as  large  as  conditions 
will  permit.  More  power  is  obtained  and  the  life  of  the 
beit  is  prolonged. 

Operate  belts  with  slack  side  on  top.  This  gives 
greater  power  by  increasing  the  arc  of  contact. 
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Sampling  of  Oil  Shale 


On  Account  of  the  Low  Per-Ton  Value  of  the  Material,  Accuracy  Is  Important- 
The  Author  Gives  the  Results  of  Work  Done  in  Colorado — 
Precautions  That  Should  Be  Taken 
By  Charles  C.  Starr 


AS  COMPARED  to  the  sampling  of  metalliferous 
/-*  veins,  the  sampling  of  oil  shale  to  an  equal  de- 
■L  A.  gree  of  accuracy  is  comparatively  simple.  How- 
ever, as  oil  shale  is  a  material  of  low  per-ton  value, 
and  since  the  margin  between  profit  and  loss  will  be 
low,  tiie  oil  content  of  the  workable  strata  on  a  prop- 
erty must   be  obtained  as  accurately  as  possible.     The 


sampling  of  all  strata  of  possible  commercial  value. 
Such  sampling  should  be  done  at  various  points  on 
the  outcrops,  and  should  be  accompanied  by  a  careful 
study  of  the  strata  to  determine  their  uniformity,  or 
lack  of  uniformity,  in  thickness,  oil  content,  and  other 
characteristics. 

Many    factors    influence   the    reliability    of   a   single 


Outcrop  of  oil  shale  about  four  feet  thick  in  Colorado 


most  accurate  way  to  accomplish  this  is,  of  course,  by 
sampling  workings  made  in  the  course  of  underground 
development,  which,  however,  should  be  preceded  by 
diamond-drill  and  surface  sampling,  so  that  the  approxi- 
mate value  of  the  property  may  be  determined  before 
purchase  and  extensive  development  are  undertaken. 

Drilling  entails  considerable  expense,  and  each  hole 
furnishes  only  a  single  sample,  although  an  accurate 
one,  of  each  stratum  passed  through.  It  should  there- 
fore be  supplemented  by  thorough  and  careful  surface 


sample  as  a  criterion  of  the  oil  content  of  a  particular 
stratum  as  a  whole.  Some  of  these  apply  to  surface 
sampling  only,  but  others  to  drill-hole  sampling  even 
more  than  to  surface  sampling.  These  factors  may  be 
grouped  roughly  into  two  divisions:  those  depending  on 
the  accuracy  of  the  sampling  per  se,  and  applying 
mostly  to  the  surface  sampling,  and  those  depending 
on  the  regularity  and  uniformity  of  the  stratum 
sampled,  and  applying  even  more  importantly  to  drill 
sampling  than  to  surface  sampling. 
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irison  of  richness  of  strata  at  different 
points  on  the  same  ledge  of  shale 


In  this  connection  it  is  pertinent  to  describe  the 
:ng  methods  that  have  been  followed  in  taking 
the  samples  referred  to  in  the  following  discussion. 
The  first  move  should  he  to  inspect  the  strata  to  be 
.  t  a  point  which  appears  to  be  average 
in  thickness  and  richness,  which  shows  the  least  altera- 
tion from  weathering,  and  has  not  been  burned.  (In 
has  eaten  into  the  richer  shale  beds 
-iderable  distance  along  the  outcrop.)  The 
surface  is  then  cleaned  with  a  heavy  pick,  or  hammer 
and  chisel,  for  a  width  of  about  6  in.  and  to  a  depth 
varying  from  i  in.  to  12  in.,  according  to  the  depth  of 
alteration  in  the  shale.  However,  it  is  sometimes  not 
practicable  to  clean  to  the  full  depth  of  the  weathering. 

After  the  cleaning  is  completed,  a  continuous  groove 
about  *  in.  deep  and  3  in.  wide  is  cut  across  the  stratum 
in  the  bottom  of  the  cleaned  channel.  The  chips  are 
caught  on  a  canvas,  sacked,  and  shipped  to  the  labora- 
tory; the  thickness  is  then  measured,  and  the  physical 
character  of  the  bed  noted. 

Outcrops  of  oil  shale  are  affected  by  weathering  to 
various  degrees,  depending  on  the  amount  of  organic 
matter  present,  the  physical  structure,  the  time  and 
conditions  of  exposure,  and  the  climate.  The  massive 
shales  show  the  shallowest  weathering,  amounting  in 
some  occurrences  to  scarcely  more  than  a  thin  film, 
whereas  weathering  of  the  "paper"  shale  often  extends 
to  a  depth  of  several  feet. 

The  so-called  paper  appearance  of  some  shale  is  prob- 
ably due  largely  to  differences  in  the  material  of  alter- 
nating thin  beds  which  have  eroded  unequally,  leaving 
the  more  resistant  parts  exposed  so  as  to  resemble 
the  pages  of  a  book. 

The  question  which  has  caused  the  most  doubt  as  to 
the  real  value  of  surface  sampling  of  oil  shale  is  how 
closely  surface,  or  near-surface,  samples  will  agree 
with  the  true  value  of  the  shale  at  a  distance  from 
the  outcrop.  In  other  words,  does  the  effect  of  weather- 
ing extend  deep  enough  to  affect  the  oil  content  of  a 
sample  taken  as  described  above,  and,  if  so,  how  much? 
Table  1  gives  an  indication  of  what  may  be  expected, 

TABLE  I— TAB]  ITTON8  IN  SURFACE  AND  UNDERGROUND  SAMPLES 

I  >•■;>* h  Increase 


Surface 
Gallon- 
Sample  Factor 

Under- 

Gallon- 
Factor 

tjnder- 
Ground 

Sample, 
Feet 

Under- 
Ground, 
Per  Cent 

Notes 

8  18 

9  16 

10  17 

11  38 

12  26  5 

13  49 

14  56  6 

30 
20 
18.5 

41 
26 
49 
57  5 

6 
8 
8 
40 
40 
1.000 
8 

66 
25 
9 
8 
—2 
0 
1.6 

Surface  cleaned  poorly 
Surface   cleaned  poorly 
Surface  cleaned  poorly 
Surface    cleaned    fairly 
Surface    cleaned    fairly 
Surface     cleaned     thoroughly 
Surface  not  cleaned,  hard,  fre*h 

but  the  samples  are  too  limited  in  number  to  be  con- 
clusive. 

As,  for  various  reasons,  it  is  not  advisable  to  pub- 
lish the  actual  data,  the  figures  given  are  percentages 
of  the  oil  content  of  the  richest  sample  taken;  they  are 


directly  proportional  to  the  actual  number  of  gallons 
per  ton  from  the  various  samples.  The  figure  repre- 
senting the  relative  value  of  a  sample  is  hereafter  called 
the  "factor"  or  the  "gallon-factor." 

Samples  Nos.  8  and  0  represent  a  comparatively  soft, 
low-grade  shale  in  which  weathering  was  much  deeper 
than  the  cleaning  of  the  surface.  No.  10  is  harder,  and 
the  weathering  has  not  penetrated  so  deeply.  Nos.  11 
and  12  are  taken  over  adjoining  strata;  the  outcrops 
of  both  showed  thin  flexible  leaves — the  so-called  paper 
shale — which  structure  persisted  strongly  beyond  the 
limits  of  cleaning  with  a  heavy  pick. 

The  upper  stratum,  No.  11,  appeared  to  be  somewhat 
more  decomposed  at  the  limit  of  cleaning  than  did 
No.  12.  Samples  were  taken  on  the  same  strata  in  a 
raise  40  ft.  underground  in  hard,  massive  shale  of  con- 
choidal  fracture,  showing  not  the  slightest  appearance 
of  laminations  or  papery  structure. 

Fresh  Shale  is  Generally  Richer 

Though  it  is  possible  that  in  unusual  occurrences  an 
outcrop  may  show  a  greater  oil  content  than  the  fresh 
shale,  it  is  probable  that  the  greater  outcrop  value 
given  in  No.  12  is  due  to  inaccurate  sampling  or  re- 
torting. No.  13  represents  the  composite  of  three  sets 
of  surface  samples  of  fresh  appearing  shale,  as  com- 
pared to  a  composite  drill-hole  sample  taken  over  the 
same  thickness.  No.  14  represents  the  composite  of 
ten  samples  in  hard,  apparently  unaltered  shale. 

The  figures  indicate  the  probable  truth  of  the  follow- 
ing inferences  in  regard  to  surface  samples:  (1)  A 
sample  of  a  lean  soft  shale  that  shows  weathering  may 


Oil-shale  outcrop  cleaned  for  sampling 
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Approximately  40  Miles 

Fig.  -'.    Graph  showing  variations  in  richness 

be  considerably  too  low;  (2)  a  sample  of  a  good-grade 
"paper"  shale  taken  where  the  laminated  condition  is 
still  pronounced  will  be  not  more,  and  probably  less, 
than  10  per  cent  low;  (3)  a  sample  of  hard,  massive, 
good  shale  that  is  apparently  fresh  and  unweathered  is 
approximately  correct. 

The  ledge,  or  zone  of  rich  strata,  which  is  variously 
known  as  the  "paper  shale."  the  "rich  ledge,"  or  the 
"mahogany  ledge,"  is  the  thickest,  richest,  and  most 
uniform  in  the  region  centering  around  Grand  Valley 
and  De  Beque,  in  western  Colorado,  where  the  work 
described  herein  was  performed.  The  variation  in  oil 
content  of  individual  strata  across  this  ledge  is  rather 
large;  individual  strata,  also,  vary  more  from  place  to 
place  than  does  the  ledge  as  a  whole. 

"Mahogany  Ledge"  Easily  Identified 

A  few  of  the  strata  usually  can  be  identified  at 
different  points  by  their  color,  texture,  and  other  char- 
acteristics, but  the  presence  of  a  thin  bed  of  sandstone 
a  few  feet  above  the  richest  part  of  the  ledge  forms 
a  very  convenient  "marker"  from  which  the  distance 
of  the  various  strata  may  be  measured.  This  sandstone 
averages  about  8  in.  in  width  and  may  contain  a  little 
oil.  It  is  persistent  over  hundreds  of  miles  of  outcrop, 
but  weathers  easily  and  in  some  occurrences  is  covered 
by  debris.  Fig.  1  indicates  graphically  the  variation 
of  the  strata  across  the  ledge  at  two  points,  about 
fifteen  miles  apart,  that  are  fairly  typical. 

TABLE  2— VARIATIONS  INfOIL  O  INTENT  AND  WIDTH  O]    \  THICK 
LEDGE  OVER  A  DISTANCE  OF  40  MILES 


Width 
Factor 

Gallon- 
Factor 

Width 
Factor 

Gallon- 
Factor 

Width 
Factor 

Gallon- 
Karl  or 

1.23 
1    15 

31 
39 

1    17 
1.  17 
1.17 

49 
49 
47 

2.50 

33 

3.33 

29 

1.20 
1.23 

80 
86 

2  48 

70 

3.38 
3.77 

56 
63 

1    35 
1.40 
1.20 

60 
67 
67 

2  50 
2.40 
2  48 

55 
58 
55 

3^52 
3.43 

53 
51 

1.23 
1.28 

1.  18 

60 
62 
57 

2.30 
2.41 
2   19 

49 
54 
50 

[T    3  43 

46 

1.20 
1    15 

66 
57 

2  40 

49 

3   20 

46 

Width 

Factor 

3.18 
3.00 
3  30 

3  00 

34 
33 
31 
32 

indicated  in  Table  2,  in  which  the  figures  given  are 
based  on  carefully  taken  samples  and  oil  determina- 
tions, and  measured  widths.  The  thicknesses  given  are 
not  the  true  ones,  but  are  proportional.  This  table 
shows  samples  taken  at  somewhat  irregular  intervals 
over  a  distance  of  approximately  forty  miles;  all  are 
from  the  same  ledge  and  over  as  nearly  as  possible  the 
same  strata  of  that  ledge  for  each  series  of  thicknesses 
(1),   (2),  and   (3). 

Table  3  shows  samples  over  a  distance  of  approxi- 
mately eight  miles  on  a  ledge  that  has  not  been  cer- 
tainly correlated  with  that  of  Table  2,  as  several 
hundred  miles  intervenes. 

TABLE    i     (81  PPI  I  MENTING     I  U 


The  figures  of  Tables  2  and  3  show  a  wide  variation 
in  the  oil  content  of  the  ledge  over  approximately  the 
same  thicknesses  at  different  points:  a  variation  much 
wider  and  more  regular  (see  Fig.  2,  which  is  platted 
from  Table  2)  than  could  possibly  be  laid  to  erratic 
sampling. 

Samples  2A,  2B,  and  2C  show  a  comparative  uniform- 
ity of  oil  content  over  a  "strike"  distance  of  about 
two  miles.  Samples  3A,  3B,  and  others  of  this  series 
not  listed  show,  in  an  extreme  distance  of  about  eight 
miles,  a  variation  of  5  per  cent  from  the  average  of 
these  samples.  Samples  of  series  4.  5,  and  6  show 
variations  of  3  to  8  per  cent  from  their  respective 
averages. 

Upper  Beds  Along  More  Erratic  Strike 
Beds  lying  from  300  to  500  ft.  above  the  "mahogany 
ledge"  are  much  more  erratic — probably  more  so  than 
any  other  part  of  the  shale  beds.  This  is  true  of  their 
oil  content,  thickness,  and  internal  structure.  Several 
striking  instances  of  radical  changes  along  the  strike 
are:  (a)  Two  samples  are  taken  across  exactly  the 
same  stratum  30  ft.  apart  along  the  strike;  the  first 
was  2.6  ft.  wide,  gallon-factor  58,  of  dark-brown  mas- 
sive shale  with  satin-like  threads  and  full  of  specks  of 
bituminous  matter.  The  second  was  2.0  ft.  wide,  gal- 
lon-factor 25,  of  dark-brown  shale,  showing  no  satin 
threads.  Of  the  total  width  only  0.4  ft.  contained 
bituminous   matter. 

(b)  Two  sets  of  samples  taken  over  erratic  beds 
aggregating  about  12  ft.  in  width,  at  points  60  ft. 
apart,  gave  average  gallon-factors  12  and  22. 

Fig.  3  shows  these  samples  in  detail  and  also  indi- 
cates the  changes  in  the  physical  character  of  the 
strata. 


Each  graph  represents  twenty-one  samples.  The 
series  starts  with  the  same  stratum  at  the  top,  but  it 
is  difficult  to  keep  the  correlation  of  the  separate  strata 
for  more  than  fifteen  or  twenty  feet.  These  graphs, 
though  considerably  different  in  detail,  and  of  markedly 
different  average  value,  have  a  strong  similarity. 

The  uniformity  of  the  oil-shale  strata  over  large 
areas  has  frequently  been  noted,  and  justly  so,  but 
there  are  often  radical  changes  in  a  distance  of  ten 
miles,  and  occasionally  in  a  much  shorter  distance. 
The  variation  of  this  ledge  in  oil  content  and  width  is 
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Fig.  3.     Characteristics  of  erratic  beds  of  shale 
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...  .  though  still  somewhat  extreme,  varia- 

shown  graphically  in  Fig.  4. 

lent   that    in   some   strain  there   is  a  wide 

Ith  and  oil  content,  and  that  under 

.urn  must  be  sampled  in  a  number 

ae  can  bo  accurately 
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Comparison  of  the  same  ledge  at  points 
one-quarter  mile  apart 


These  graphs  start  at  the  same  stratum  and  continue 
downward  for  110  ft.  The  points  at  which  the  samples 
were  taken  are  about  a  quarter  of  a  mile  apart.  No 
attempt  was  made  to  correlate  the  strata  except  the 
stratum  at  the  top. 

Fig.  5  is  a  sketch  drawn  in  the  field  of  the  most 
involved  structure  that  has  come  to  my  attention.  It  is 
difficult  to  say  how  many  strata  are  represented — 
probably  at  least  five  in  the  thickness  sketched,  which 
is  about  seven  feet.     It  is  evident  that  few  if  any  of 


">.     Sketch  showing  irregularities  in  strata 

the  irregularities  were  caused  by  bending  or  fractur- 
ing; rather  were  they  caused  by  varying  conditions 
during  deposition,  probably  currents,  eddys,  floods,  and 
other  disturbances. 

One  or  two  instances  have  been  observed  where  a 
shale  stratum  has  radically  changed  its  color  and  prob- 
ably its  oil  content  within  five  feet  along  the  strike; 


in  several  instances  low-grade  shales  have  changed  to 
sandstones  within  fifty  feet,  faint  diagonal  lines  from 
top  to  bottom  of  the  bed  marking  a  decided  change  in 
the  character  of  the  material.  The  internal  structure 
of  the  richer  beds  of  the  upper  shales  often  shows 
waves,  whorls,  and  knots  in  the  bedding,  apparently  due 
to  irregular  deposition  in  part,  and  in  a  measure  to 
internal  pressure,  causing  slight  flowage.  It  is  note- 
worthy that  it  is  only  the  richer  strata  that  show 
contortion. 

A  few  strata  in  the  middle  and  upper  parts  of  the 
formation  are  notable  by  reason  of  the  presence  of 
many  cavities  ranging  from  an  inch  or  two  to  six  or 
more  feet  in  diameter.  These  holes  are  roughly  spheri- 
cal but  slightly  flattened  in  the  direction  of  the  bedding 
planes,  and  are  partly  filled  with  limonite,  gypsum,  cal- 
cite,  and  a  fine  mud  or  dust,  sometimes  in  the  form  of 
crusts  and  sponges  and  sometimes  loose.  Not  infre- 
quently they  contain  a  small  amount  of  solid  hydro- 
carbons similar  to  gilsonite,  in  pieces  up  to  two  or 
three  inches  in  diameter. 

These  cavities  are  typical  in  only  a  few  strata,  gen- 
erally rather  low  in  oil,  but  in  some  parts  of  the  shale 
areas,  and  especially  in  "the  vicinity  of  the  Colorado 
Naval  Reserve,  they  attain  their  maximum  develop- 
ment in  and  near  the  richest  part  of  the  "mahogany 
ledge."  In  several  instances  such  cavities  three  or  four 
feet  in  diameter  have  been  found  a  short  distance  under- 
ground, generally  half  full  of  extremely  fine  iron- 
stained  material  and  with  a  slight  coating  of  lime.  In 
the  rich  shales  the  strata  are  somewhat  warped  in  the 
immediate  vicinity  of  the  cavities  as  though  by  pres- 
sure. Fig.  6A  is  a  typical  section  through  a  cavity  in 
the  rich  shales.  Evidence  indicates  that  these  cavities 
were  formed  by  the  collection  and  expansion  of  gases 
from  organic  matter  in  the  stratum  after  it  was  buried 
to  a  considerable  depth,  but  before  it  had  entirely  con- 
solidated. 

Other  peculiarities  are  the  penetration  of  shale  by 
sandstone  pockets  and  dike-like  prongs,  as  indicated  in 
B  and  C,  Fig.  6. 

In  the  type  represented  by  B  there  is  generally  no 
sign  of  bending  or  strain  in  the  shale;  in  the  other 
type  the  shale  is  bent  and  compressed  at  the  edges  of 
the  sandstone  intrusion,  indicating  that  the  underlying 
sandstone  has  been  forced  up  through  the  shale  before 
it  was  consolidated. 

Only  five  samples  are  available  which  were  so  taken 
as  to  form  an  accurate  basis  for  the  calculation  of  the 
probable  combined  error  of  sampling  and  oil  determina- 
tion.   These  calculations  are  shown  in  Table  4.  in  which 

TABLE  4— COMPARISON   OF  SAMPLES  TAKEN   FROM   ONE 
CHANNEL 

Variation 

Mean,  From 

Gallon-  Mean. 

Factor  Per  Cent 


Original 

Duplicate 

SlUiipli  : 

Sample: 

Width, 

Gallon- 

GaUon- 

Sample              Feel 

Fact  or 

Factor 

15                2   0 

49 

49 

16               2  3 

57 

64 

17                1.6 

66 

66 

18                2  0 

87 

86 

19                2   0 

73 

57 

Numerical  average. . . 

66.3 

64.3 

1  '.  imposite  aasay 

66 

the  gallon-factors  of  the  original  samples  and  of  the 
duplicate  samples  are  given.  The  original  sample  was 
taken  from  a  cleaned  surface  of  the  shale  and  the  dupli- 
cate was  taken  some  weeks  later  from  the  same  groove 
by  the  same  person.  The  oil  determinations  are  all  by 
the   same  chemist. 
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The  reason  for  the  wide  variation  between  the  orig- 
inal and  duplicate  of  Sample  19  is  nol  evident;  the 
average  variation— 1.6  per  cenl  from  the  mean  is. 
however,  small.  The  inference  follows  that  the  average 
of  a  number  of  samples  i.-.  probably  nearly  correct,  but 
thai    a  single  sample  may.  though  probably  will  not. 

vary    considerably     from    the    truth.       Obviously,    local 
conditions  will  govern. 

The  samples  in  the  first  column  of  tables  '2  and  3 
are  composites,  their  derivation  corresponding  to  that 
of  the  "numerical  average"  in  Table  4,  and  therefore, 
according  to  the  law  of  averages,  should  compare  more 
closely  than  if  they  were  single  samples.  On  the  other 
hand,  even  the  samples  having  the  same  designating 
numeral  were  taken  from  one  quarter  of  a  mile  to  three 
miles  apart  and  are  for  that  reason  not  strictly  com- 
parable. Thus,  Sample  1A  was  taken  perhaps  a  mile 
from  IB,  but  much  closer  to  it  than  either  of  them  was 
to  2A.  2B,  and  2C.  Table  5  shows  these  samples,  giv- 
ing the  gallon-factor,  the  mean,  and  the  percentage 
variation  from  the  mean,  of  those  which  are  in  some 
degree  comparable. 


npi. 


Variation 
From    Mean 


48.3 

83 

64   7 

59.7 

61.5 

32.5 


The  average  error  of  sampling  and  determining  the 
oil  is  shown  to  be  4.5  per  cent,  on  the  assumption  that 
the  ledge  is  of  exactly  the  same  oil  content  at  the  points 
at  which  the  samples  of  each  series  were  taken.  How- 
ever, this  is  not  true,  as  the  ledge  does  vary  from  place 
to  place,  even  in  short  distances.  It  seems  entirely 
reasonable  to  assume  that  at  least  half  of  this  variation 
is  due  to  the  change  in  the  value  of  the  shale,  making 
the  probable  error  of  the  sample  2.25  per  cent.  The 
inference  to  be  drawn  from  the  accompanying  tables  is 
that  carefully  and  properly  taken  samples  of  oil  shale 
average  within  approximately  2  per  cent  of  the  true 
value  of  the  shale  if  it  be  hard  and  fresh;  in  partly 
weathered  or  "paper"  shale  the  error  will  presumably 
be  greater. 

Core-Drill  Sampling  Important 

Although  we  may  assume  that  careful  surface 
sampling  of  the  richer  strata  is  approximately  correct, 
core-drill  sampling  should  not  be  neglected,  as  it  is 
advisable,  not  only  to  check  the  surface  work,  but  to 
sample  those  areas  far  removed  from  the  outcrop.  A 
single  drill  hole  is  valuable,  but  on  account  of  the  local 
irregularities  in  the  shale  a  number  of  holes  drilled  at 
different  points  are  desirable.  In  the  upper  and  more 
erratic  beds  a  multiplicity  of  holes  is  more  important 
than  in  the  "mahogany  ledge."    Here  the  results  should 


be    fairly    dependable.      If    the    drill    should    happen    to 

penetrate  one  of  the  cavities,  the  fact  would  i>e  noted 

by    the   driller,    and  appropriate    allowance    would    be 
made. 

[BREGULAEITIEE  Nor  of   GEEAT    [MP0B1 

In  the  foregoing,  considerable  stress  has  been  laid 
on  the  irregularities  and  variations  in  the  shale;  per- 
haps they  have  been  unduly  emphasized.  The  upper 
beds  aie  variable  and  erratic,  but  the  examples  given 
show  extreme  eases,  and  the  usual  variation  is  not 
nearly  so  great. 


Fig.  6.     Peculiarities  of  shale  formation 

The  "mahogany  ledge"  and  the  beds  immediately 
above  and  for  some  distance  below  are,  within  re- 
stricted areas,  quite  regular,  and  over  areas  of  many- 
square  miles  often  show  only  slight  and  gradual 
changes. 

Summary 

The  following  inferences  are  reasonable,  but  it  should 
be  remembered  that  they  are  based  on  limited  and 
often  imperfectly  applicable  data: 

Strata  of  good  or  medium  grade,  if  the  weathered 
outcrop  is  cleaned  off,  leaving  fresh  appearing  shale, 
may  be  sampled  on  the  surface  accurately. 

The  main  or  "mahogany  ledge"  is  composed  of  strata 
varying  widely  in  value.  As  a  whole  it  is  compara- 
tively uniform  in  limited  areas,  but  shows  considerable 
variation  in  large  areas. 

The  upper  strata  of  rich  shale  are  quite  variable  in 
thickness,  structure,  and  oil  content. 

Sampling   must   be    done   in   numerous   places   on    a 
stratum  or  ledge  to  obtain  its  true  average  value. 
-The    average    error    of    a    properly    taken    surface 
sample  probably  is  not  over  21  per  cent. 
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visitors  are  eventual 
waived.) 


rescued,     i  All  rights  to  this  are 


\  Prop  Tor  l>ar\\  inism 

agineer  who  has  seen  the  light  is  Louis  Wolheim, 

ng  in  "The  Hairj   Ape."     Louis  makes  a  fine 

in  his  make-up.     He  is  aiso  a  good  mechanical 

..  graduate  of  Cornell,  and  was  once  employed 

Finally.  Lionel  Barrymore  discovered  him, 

Or    he    discovered    Lionel.      The    result    is    the 

From  monkey-wrench  to  monkey. 

lo  Be  Shipped  in  Sections 

In  the  early  days  of  the  Australian  gold  rush,  the 
manager  of  a  mine  was  often  appointed  as  a  result  of 
the  p.  ommendation  of  an  influential  director. 

Usually  he  was  a  relative,  with  small  intelligence  and 
taintance  with  mining.  On  one  occasion  a  "new- 
chum"  manager  of  this  brand  arrived  fresh  from  the 
Old  Country.  The  superintendent  took  an  early  oppor- 
tunity to  emphasize  the  need  for  further  development  in 
the  mine.  "We  need  a  winze  here,"  he  said,  indicating  a 
point  on  the  plan.  "Certainly,"  replied  the  new  impor- 
tation.   "I'll  cable  to  England  for  one  right  away." 

Great  Platinum  Mine  Salted 

We  paid  our  respects  to  the  Indium,  Gold  & 
Platinum  Co.  or  the  Iridio-Platinum  &  Gold  Co.,  Inc., 
in  our  issue  of  Nov.  12  last,  and  now  the  district 
attorney  has  followed  suit  and  detectives  have  pinched 
the  outfit.  This  company,  whose  office  was  at  50  Union 
:e,  has  been  busily  mining  the  public,  particularly 
the  Russian  portion  of  it.  Its  property  near  Yonkers, 
just  without  the  city,  was  said  to  yield  platinum  and 
gold  in  quantities.  All  the  skeptic  had  to  do  was  to 
throw  a  shovelful  of  gravel  into  a  crusher,  and  soon  a 
few  nuggets  of  gold  or  platinum  rolled  out.  What  more 
convincing!  But  this  bonanza  was  salted.  A  public, 
however,  that  understands  salting  only  when  applied  to 
almonds,  peanuts,  and  fish  cannot  be  expected  to  detect 
such  frauds.  Yet  there  are  those  who  object  to  blue-sky 
legislation  in  any  form. 

From  Mine  to  Movie 

Once  upon  a  time  Douglas  Fairbanks  attended  the 
Colorado  School  of  Mines.  "Who's  Who"  says  so.  Is 
this  another  case  of  a  mining  engineer  gone  wrong? 
Doug  has  ignored  our  letter  asking  for  the  sad  details, 
so  one  can  only  guess.  But  here's  a  suggestion  for 
a  scenario:  Doug  at  the  bottom  of  the  Pink  Jacket 
shaft  at  Calumet  with  a  party  of  beautiful  visitors. 
The  miners  have  gone  off  shift.  The  shaft  caves, 
entrapping  the  party  and  destroying  all  means  of  com- 
munication, and  no  one  knows  of  it  above.  Wildly  our 
hero  rushes  to  the  shaft,  now  choked  with  fallen  ground. 
Tackling  the  muck  with  his  bare  hands,  and  regardless 
of  personal  peril,  he  burrows  a  path  for  himself  up- 
ward. Finally  he  emerges  fifty  feet  higher.  Almost  a 
mile  vertically  above  him  stretches  the  shaft,  the  tim- 
bering wrecked  in  places.  One  hope  remains — the 
hoisting  rope  hangs  clear.  Grasping  this  he  climbs  and 
climbs.  Jack  and  the  beanstalk  had  nothing  on  him 
and  the  rope.  An  hour  later — it  won't  seem  so  long  on 
the  screen — he  reaches  the  collar,  wakes  up  the  hoist- 
man    and   watchman   and   gets   other    help.      Thus   the 


A  New  Use  for  the  Seismograph 

"Seismograms  are  used  by  geologists  to  determine 
uhe  intensity  of  a  volcano,  and  also  the  location,"  reads 
an  extract  from  a  Government  examination  paper. 
"Volcan  es  are  classified  according  to  quiet,  inter- 
mediate, and  explosive,  and  the  seismogram  is  very 
helpful  in  determining  which  of  these  three  the  volcano 
belongs  to.  They  are  helpful  in  determining  the  loca- 
tion of  volcanoes  because  it  will  warn  people  to  not  buy 
land  which  is  apt  to  be  explosive."  At  the  National 
Museum  at  Washington  it  was  suggested  that  the 
seismogram  could  be  attached  to  the  deed  for  land  pur- 
chased. 

Another  applicant  defined  metamorphism  thus: 
"  'Meta'  means  change,  and  'morph'  means  rock,  meta- 
morphism means  change  of  rock.  .  .  .  The  kinds 
of  metamorphic  rocks  are  granite,  slate,  schist,  oolerite, 
and  deolerite. 

A  Result  of  the  Roofing  Campaign 

By  Felix  Edcar  Wormser 

"That's  a  sad  case,"  the  keeper  informed  me 

As  I  saw,  peering  into  the  cell, 

What  was  once,  I  am  sure,  a  sane  being, 

But  now  was  all  gone  to — smithereens. 

"You  see,"  said  the  keeper  quite  calmly, 

"He  was  planning  on  buildin'  a  house 

"For  his  wife,  but  was  still  undecided 

"On  the  roof  that  would  shelter  his  spouse. 

"He  had  almost  selected  copper 

"Because  it  was  rich  looking — swell; 

'But  the  d.  f.  had  been  reading  the  pages 

"And  readin'  the  ads.  as  well. 

"He  read  notices  advisin'  slate  shingles, 

"And  others  insistin'  on  tin 

"And  asbestos,  rubberoid,  wood  and  zinc, 

"Until  the  poor  chap  was  all  in. 

"There  was  iron  and  tile  to  consider; 

"Aluminum  and  others — you  know. 

"The  confusion  was  great — he  went  under; 

"And  that  (his  voice  shook)  made  him  so. 

"Just  listen  to  what  he  is  sayin'." 

His  mutterings  though  low  were  quite  plain 

As  he  stalked  up  and  down  on  the  padding 

Oblivious  to  his  uncomfortable  terrain. 

I  heard — "I  have  it.  I'll  roof  it  with  linen, 

"Or  would  Lena  prefer  talc  with  glue?" 

He  paused,  and  I  quickly  departed. 

Now  don't  let  it  happen  to  you. 


A  Case  for  a  Specialist 

"Feelin'  some  pert  this  mornin',  m'son,"  said  Cap'n 
Dick,  "but  I  will  say  this  'ere  flu  do  knock  tha  stulls 
h'out  from  h'under  a  chap.  Lucky  for  me  tha  doctor 
nawed  w'ot  'ee  wuz  doin',  for  h'in  no  time  a-tall  'ee  'ad 
me  patched  h'up  an'  h'as  good  h'as  I  wuz  before.  But 
there  be  doctors  an'  doctors,  m'son.  I  min'  one  time 
w'en  Sam  Tresidder  went  to  see  one  o'  they  young 
doctors  'oo'd  jus'  come  to  taown.  'W'ot  are  tha 
symptoms,'  sez  tha  doctor.  'Aw,'  sez  Sammy,  'tedn't 
nothin'  like  that  a-tall.'  'Wot  I  meant  to  say  is,  w'ere 
is  tha  pain,'  sez  tha  doctor.  'Aw,  my  dear  saul,'  sez 
Sammy,  'my  throat's  so  soore  I  can't  clunky,  I  got  a 
turrible  pain  cross  my  cheens,  my  nuddick  feels  like 
h'it  wuz  scat  with  a  gert  stick,  an'  I  don't  feel  fitty 
a-tall.'  '  'Ere,  you,'  sez  tha  doctor,  'take  this  medicine, 
come  back  tomorrow  an'  bring  a  h'interpreter  with 
thee — if  thee's  h'alive  by  that  time.'  " 
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%    Societies,  Addresses,  and  Reports 


Research  Fellowships  at  the 
University  of  Washington 

The  College  of  .Mines  of  the  Uni- 
versity  of  Washington  offers  five 
fellowships  for  research  in  mining, 
metallurgy,  and  ceramics  in  co-opera- 
tive work  with  the  U.  S.  Bureau  of 
Mines.  The  fellowships  are  open  to 
graduates  of  universities  and  technical 
schools  who  are  properly  qualified  to 
undertake  research  investigations.  The 
value  of  each  fellowship  is  $780  per 
year  of  twelve  months,  beginning  July 
1.  Fellowship  holders  are  required  to 
register  as  graduate  students  and  to 
become  candidates  for  the  degree  of 
Master  of  Science  in  mining  engineer- 
ing, or  metallurgy,  or  ceramics,  unless 
an  equivalent  degree  has  been  earned. 

The  purpose  of  these  fellowships  is 
to  undertake  the  solution  of  various 
problems  being  studied  by  the  Bureau 
of  Mines  that  are  of  especial  impor- 
tance to  the  State  of  Washington,  the 
Pacific  Northwest,  and  Alaska.  The 
investigations  consist  principally  of 
laboratory  work  directed  largely  by  the 
Bureau's  technologists.  For  the  year 
1922-1923  the  following  subjects  have 
been  selected  for  investigation:  Bene- 
ficiation  of  coal,  especially  coal  wash- 
ing; electrometallurgy,  electrothermic, 
and  electrolytic  treatment  of  various 
mineral  resources;  ceramics,  survey, 
and  testing  of  the  ceramic  resources 
of  the  Northwest. 

Applicants  should  send  a  copy  of 
their  collegiate  records  from  the  regis- 
trar's office  of  the  college  where  they 
have  been,  or  will  be,  graduated.  They 
should  also  state  in  detail  their  pro- 
fessional experience,  if  any,  and  give 
the  names  and  addresses  of  at  least 
three  persons  who  are  familiar  with  the 
character,  training,  and  ability  of  the 
applicant.  Applications  are  due  not 
later  than  June  10,  and  should  be 
addressed  to  the  Dean,  College  of 
Mines,   Seattle,   Wash. 

Philadelphia  Section,  A.  I.  M.  E. 

The  Philadelphia  Section  of  the 
A.  I.  M.  E.  met  at  the  Engineers' 
Club  on  the  evening  of  May  5.  Ralph 
Arnold  spoke  on  "The  Future  Petroleum 
Supply  of  the  World";  C.  R.  Kemp  gave 
a  short  talk  on  radio;  and  motion  pic- 
tures illustrating  the  principles  of  radio 
communication  were  shown. 


Engineers  Discuss  Tie  Tamping 

The  regular  monthly  meeting  of  the 
Engineers  Club  of  Northern  Minnesota 
was  held  at  Eveleth,  Minn.,  on  April  29. 
W.  H.  Armstrong,  of  the  Ingersoll-Rand 
Co.,  gave  a  talk  on  "Tie  Tamping." 


American  Electrochemical 
Society  Meeting 

The  forty-first  general  meeting  of 
the  American  Electrochemical  Societj 
d  al  Baltimore)  Md.,  on  April 
27,  28  and  29.  April  -'7  was  di  roti  I 
to  a  symposium  on  electric  cast  iron. 
Papers  presented  on  April  28  included 
"Experiments  With  Alternating  Cur- 
rents in  Direct-Current  Electrolysis," 
by  W.  B.  Jones;  "Conductivity  of  Cop- 
per-Refining Electrolytes,"  by  E.  P. 
Kern  and  M.  Y.  Chant;;  "Electrolytic 
Zinc  and  Hydrogen  Overvoltage,"  by 
U  C.  Tainton,  and  "A  Plea  for  Ra- 
tional Interpretation  of  Hydrogen-Ion 
Movements,"  by  W,  C.  Moore.  On 
April  29  the  papers  included  "A  New 
Method  for  Determining  the  Radium 
Content  of  Carnotite  Ores  and  Other 
Products  of  Low  Activity,"  by  Victor 
F.  Hess;  "Electromagnetic  Motions  in 
Electric  Furnaces,"  by  Carl  Hering; 
"Acidity  of  Nickel-Depositing  Solu- 
tions," by  M.  R.  Thompson;  "The 
Throwing  Power  and  Current  Efficiency 
of  Zinc-Plating  Solutions,"  by  W.  G. 
Wood  and  T.  Fuwa. 

The  new  officers  of  the  American 
Electrochemical  Society  are:  President, 
C.  G.  Schluederberg;  past  president, 
Acheson  Smith;  vice-presidents,  H.  C. 
Parmelee,  A.  H.  Hooker,  and  W.  S. 
Landis;  managers,  A.  T.  Hinckley,  W. 
M.  Corse,  and  William  Blum;  treasurer, 
F.  A.  Lidbury;  and  secretary,  Colin  G. 
Fink. 

The  officers  of  the  Electrothermic  Di- 
vision are:  Chairman,  Bradley  Stough- 
ton;  vice-chairman,  John  A.  Mathews; 
secretary-treasurer,  Colin  G.  Fink;  the 
directors  being  George  K.  Elliot,  J.  H. 
Parker,  W.  J.  Priestley,  and  Dorsey  A. 
Lyon. 

Colorado  Engineering  Societies 
Hold  Joint  Meeting 

The  Colorado  branches  of  eight  of  the 
leading  national  and  state  scientific  so- 
cieties met  in  Boulder  on  May  5,  in  con- 
nection with  the  second  annual  Engi- 
neers' Day  of  the  University  of  Colo- 
rado. Among  the  societies  represented 
were:  the  American  Institute  of  Mining 
and  Metallurgical  Engineers,  the  Amer- 
ican Society  of  Mechanical  Engineers, 
the  American  Society  of  Civil  Engi- 
neers, the  American  Institute  of  Elec- 
trical Engineers,  the  American  Insti- 
tute of  Architects,  the  Colorado  Scien- 
tific Society,  and  the  Teknik  Club  of 
Denver.  Among  the  speakers  were  Dr. 
Willis  R.  Whitney,  director  of  the  re- 
search laboratory  of  the  General  Elec- 
tric Co.,  and  L.  T.  Robinson,  engineer 
for  the  company. 


Society  meetings 
Announced 


The   twenty-first    g  ling  of 

the   American   Iron   and   Steel   Institute 
will   be  held   at  the  Hotel   Conn 
New  York  City,  on  May  26. 

It  has  been  found  necessary  to  post- 
pone for  a  week  the  meeting  of  the 
Association  of  Engineers  Alumni,  of 
Liege,  Belgium.  The  amended  pro- 
gram is  as  follows:  Sunday,  June  18, 
opening  of  the  Technical  Expo 
Monday,  Tuesday  and  Wednesday,  June 
19  to  21,  meetings  of  the  congress. 
Thursday,  Friday  and  Saturday,  June 
22  to  24,  technical  excursions  and  visit- 
ing plants. 

The  annual  autumn  meeting  of  the 
Institute  of  Metals  will  be  held  at 
Swansea,  Wales,  on  Sept.  20-22.  A 
ballot  for  the  election  of  members  and 
students  desirous  of  participating  in 
this  and  other  meetings  of  the  institute 
will  take  place  on  July  13.  Member- 
ship particulars  can  be  obtained  from 
the  Secretary  of  the  Institute  of  Metals. 
38,  Victoria  St.,  S.  W.  1.,  London,  Eng- 
land. 


MEN  YOU  SHOULD 
KNOW  ABOUT 


H.  W.  Turner  is  examining  the  Wil- 
shire  gold  mine,  in  Inyo  County,  Cal. 

George  O.  Argall.  of  Leadville,  Col., 
is  examining  mines  in  "northern  On- 
tario. 

W.  A.  Clark,  president  of  the  United 
Verde  Copper  Co.,  is  to  sail  for  Europe 
about  May  30. 

Edwin  J.  Collins  has  returned  to  Du- 
Iuth  from  a  three  week  examination 
trip  in  Montana. 

Alfred  James,  who  has  been  spending 
the  last  few  weeks  in  Mexico,  sailed 
today  for  London. 

A.  Chichester  Macartney,  who  re- 
turned recently  from  Australia,  is  in 
San  Francisco,  Cal. 

A.  H.  Jones,  of  Salt  Lake  City,  is  in 
Tonopah  inspecting  the  Hudson  mine, 
in  which   he  is   interested. 

D.  H.  Bradney,  Jr.,  returned  to  San 
Francisco  from  Xogales,  Ariz.,  and  left 
on  May  1  for  Parral,  Mexico. 

James  A.  Barr  has  just  returned 
from  inspecting  mining  claims  near 
Wickenburg,  Ariz.  He  also  visited  the 
mine  and  mills  at  Miami. 
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is  returned  ti 
ondon. 
I     M.  Spiekei  and  J.  I».  Bbj  are  soon 
lamination  of  the  W 
fields. 
1      \     Rickard   delivered  an  address 
a  Mexico  School  of  Minos, 
on    May    17. 
\S .  (.  .  Mansfield  is  examining  sections 
of    the     Miocene     formations     of    the 
plain  of  Virginia. 
Siebenthal    is    gathering    in- 
formation for  the  U.  S.  G 
vey  in  the  Joplin  zinc  district. 

i     t  olcoi  k    tones  left  Los  Angeles  on 
May  1  for  an  extended  visit  in  Mexico 
1  other  parts  of  the  republic. 
Shaw    is   inspecting  the  Cata- 
sillas-Xazareno-Alicante    properties    at 
Conception  del  Oro,  Zacatecas,  Mexico. 
The  degree  of  L.  L.  D.  was  conferred 
upon  E.  P.  Mathewson  by  McGill  Uni- 
versity in  Montreal,  Canada,  on  May  12. 
G.   R.    Mansfield   has   been  placed   in 
charge  of  the  section  of  the  Geological 
Survey  devoted  to  non-metalliferous  de- 
posits. 

G.  H.  Shepherd  has  resumed  the  posi- 
tion of  cyanide  chemist  and  assayer  for 
the  Nugget  Gold  Mines,  of  Salmo,  B.  C, 
Canada. 

\V.  T.  Lee  is  continuing  a  study  for 
S.    Geological    Survey    of    the 
stratigraphy  of  the  oil  sands  in  southern 
Wyoming. 

C.  V.  Jenkins  has  succeeded  William 
A.  Paine,  of  Boston,  as  director  of 
Granby  Consolidated  Mining,  Smelting 
&  Power  Co. 

E.  O.  Ulrich  and  R.  D.  Mesler  are  in 

central  Tennessee,  studying  Paleozoic 
stratigraphic  problems  of  the  Appala- 
chian valley. 

G.  F.  Loughlin,  of  the  U.  S.  Geolog- 
ical Survey,  is  at  Leadville  completing 
details  connected  with  the  Leadville 
monograph. 

\.  I  .  Melcher  will  make  a  study  of 
the  porosity  of  oil  sands  in  the  Bur- 
bank  field  of  Oklahoma,  for  the  U.  S. 
Geological   Survey. 

J.  R.  Woodul,  assistant  general  man- 
ager of  the  American  Smelting  &  Re- 
fining Co.'s  smelting  plants  in  Mexico, 
is  now  in  Monterey. 

Edgar  Rickard  sailed  from  New 
York  on  May  17  for  Russia  in  his  capa- 
city as  director  general  of  the  Ameri- 
can Relief  Association. 

Thomas  J.  Jones,  consulting  engineer 
for  the  Russo  Asiatic  Consolidated 
Corporation,  was  recently  in  New  York 
en  route  to  San  Francisco. 

'  R.  Hosmer,  of  Montreal,  has  been 
(elected    vice-president    of    the    Consoli- 


dated Mining  &  Smelting  Co.,  of  Trail, 
B.  i'..  to  succeeded  George  Sumner. 

.1.   S.    Brown   has  boon   appointed   Km- 

mons  Follow  at  Columbia  University 
for  the  ensuing  year.  He  expects  to 
prepare  a  dissertation  on  the  graphite 
deposits  of  Alabama. 

I).  F.  Hewlett  is  looking  into  re- 
discoveries of  oil  near  Fallon, 
Nev.  While  in  the  state  he  will  make 
B  study  of  the  application  of  aluminum 
salts  to  certain  soils. 

C.  lo  Roy  Olson,  mill  superintendent 
for  the  Kansas  City-Nevada  Consoli- 
Hines  Co.,  which  mill  is  success- 
fully treating  Broken  Hills  ore,  was  in 
Reno,  Nev.,  recently. 

H.  C.  George,  petroleum  engineer  at 
the  San  Francisco  Station  of  the  U.  S. 
Bureau  of  Mines,  acompanied  H. 
Foster  Bain  to  Alaska  to  inspect  the  oil 
fields  of  that  territory. 

Wilbur  Van  Evera,  general  superin- 
tendent of  the  Hillcrest  and  Gordon 
mining  companies,  has  returned  to  his 
duties  at  Crosby,  Minn.,  following  a 
trip  to  the  eastern  ore  markets. 

Percy  E.  Hopkins,  of  the  Ontario  De- 
partment of  Mines,  will  examine  the 
gold  areas  east  of  Kirkland  Lake  during 
the  coming  months,  and  will  afterward 
investigate  the  Schreiber  gold  area. 

J.  T.  Pardee,  of  the  U.  S.  Geological 
Survey,  will  make  a  study  of  the  Pleis- 
tocene and  Tertiary  deposits  of  the  Co- 
lumbia plateau  of  eastern  Washington 
and  the  neighboring  parts  of  Idaho. 

Burton  Bunch,  who  has  been  secre- 
tary of  the  Silver  City,  N.  M.,  Chamber 
of  Commerce  since  June,  1920,  has  re- 
signed to  become  Western  representa- 
tive of  the  American  Mining  Congress. 
He  will  move  to  Salt  Lake  City. 

T.  M.  Bains,  assistant  professor  of 
metallurgy  at  the  Missouri  School  of 
Mines  and  Metallurgy,  at  Rolla,  Mo., 
has  accepted  a  position  as  geologist 
with  the  Moctezuma  Copper  Co., 
Pilares  de  Macodari,  Sonora,  Mexico. 

J.  V.  N.  Dorr,  president  of  the  Dorr 
Co.  in  New  York,  will  visit  the  principal 
European  countries  on  a  two  months' 
business  trip.  He  will  make  his  head- 
quarters at  the  offices  of  the  Dorr  Com- 
pany at  16  South  St.,  London,  E.  C,  and 
will  return  to  New  York  in  July. 

The  name  of  James  M.  Hyde,  so  well 
known  in  connection  with  flotation  liti- 
gation in  recent  years,  was  accidentally 
spelled  "Heide"  in  several  places  in  the 
news  story  announcing  the  agreement 
reached  by  Minerals  Separation  with 
the  Butte  &  Superior  and  other  mining 
companies  which  was  published  in  the 
Journal-Press  of  May  6. 

R.  B.  Ladoo,  mineral  technologist  of 
the  U.  S.  Bureau  of  Mines,  has  spent 
some  weeks  visiting  feldspar  mines  and 
quarries  in  the  Western  states.  Mr. 
Ladoo  has  been  gathering  data  intended 
to  make  available  to  all  producers  in- 
formation as  to  improved  methods  of 
quarrying  and  preparing  feldspar  for 
market,  with  special  regard  to  economy 
of  production  and  elimination  of  waste. 


J.  E.  Lanning  is  leaving  Warren, 
Ariz.,  having  completed  his  work  there 
as  chief  engineer  for  H.  Kenyon  Burch, 
consulting  engineer  of  the  concentrat- 
ing department  of  the  Phelps  Dodge 
Corporation.  Mr.  Lanning  is  making  a 
general  tour  of  the  copper  camps  of  the 
Southwest  before  taking  up  new  work. 
His  temporary  address  is  at  1315  Cons- 
tance St.,  Los  Angeles,  Cal. 

Dr.  R.  1$.  Moore,  chief  chemist  of  the 
U.  S.  Bureau  of  Mines,  sailed  on  May  6 
for  Europe  on  an  official  visit  to  study 
the  situations  surrounding  radium,  rare 
metal,  and  rare  gas  developments.  In 
addition  he  will  make  observations  as 
to  the  potash  and  dye  industries.  Dr. 
Moore  also  carries  credentials  from 
the  Chemical  Warfare  Service  and  will 
look  into  certain  matters  of  chemical 
development  in  which  that  service  is 
much  interested.  His  itinerary  includes 
London,  Paris,  Berlin,  Prague,  Vienna, 
and  Lieden.  He  has  accepted  an  invi- 
tation to  deliver  several  lectures  while 
in  Prague. 

N.  M.  Fenneman,  professor  of  geol- 
ogy and  geography  of  the  University  of 
Cincinnati,  has  been  chosen  as  chair- 
man of  the  division  of  geology  and  geog- 
raphy of  the  National  Research  Council. 
R.  T.  Chamberlin,  professor  of  geol- 
ogy at  the  University  of  Chicago,  was 
selected  as  vice-chairman  of  the  division. 
H.  P.  Little  continues  as  executive 
secretary.  The  newly  elected  execu- 
tive committee  consists  of  the  chairman 
and  vice-chairman;  Isaiah  Bowman,  di- 
rector of  the  American  Geographical 
Society,  New  York;  Arthur  L.  Day,  di- 
rector of  the  geophysical  laboratory, 
Washington,  D.  C;  R.  A.  F.  Penrose, 
Jr.,  consulting  geologist,   Philadelphia; 

E.  B.  Mathews,  professor  of  mineralogy 
and  petrography,  John  Hopkins  Uni- 
versity; David  White,  chief  geologist  of 
the  U.  S.  Geological  Survey,  and  D.  W. 
Johnson,  professor  of  physiography, 
Columbia  University.  New  members  at 
large  of  the  division  are  Charles  P. 
Berkey,  Columbia  University;  E.  W. 
Berry,  Johns  Hopkins  University;  R.  O. 
Daly,  Harvard  University,  and  R.  de  C. 
Ward,  Harvard  University.  Alfred  C. 
Lane  and  W.  H.  Twenhofel  were  desig- 
nated as  representatives  of  the  Geo- 
logical Society  of  America. 

Mining  and  metallurgical  engineers 
recently  in  San  Francisco  included:  V. 
S.  Garbarini,  of  Jackson,  Cal.;  G.  H. 
Garrey,  of  Philadelphia,  Pa.;  J.  W. 
Neill  of  Pasadena,  Cal.;  Robert  Linton, 
of  New  York;  and  W.  J.  Sharwood,  of 
Lead,  S.  D. 

Mining  and  metallurgical  engineers 
visiting  New  York  City  last  week  in- 
cluded: K.  H.  Shilling,  of  Berkeley, 
Cal.;  A.  B.  Shutts,  of  Wilkes-Barre,  Pa.; 

F.  E.  Vaughan,  of  San  Francisco,  Cal; 
W.  J.  Reynolds,  of  London,  England; 
C.  E.  Hart,  of  Miami,  Ariz.;  H.  H.  Hop- 
pock,  of  Joplin,  Mo.;  David  B.  Rush- 
more,  of  Schenectady,  N.  Y.;  Gerhard 
Henny,  of  Amsterdam,  Holland;  J.  L. 
Schueler,  of  Peoria,  111.;  N.  S.  Greens- 
f elder,  of  Wilmington,  Del.;  and  N.  H. 
Partridge,  of  Los  Angeles,  Cal. 
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New  Books 


The  Metre  vs.  the  Foot 
Metric     System     for     Engineers.       By 

Charles  B.  Clapham.     E.  P.  Dutton  & 

Co.,  New  York.  $6. 
This  book  fills  a  long-felt  want.  It. is, 
primarily,  educative.  No  attempt  is 
made  to  stimulate  propaganda  in  favor 
of  the  compulsory  adoption  of  the  met- 
ric system,  although  a  serious  effort  has 
been  made  by  the  author  to  present  all 
the  facts  to  the  engineer  in  such  a  way 
that  he  is  able,  without  further  research, 
to  form  a  logical  conclusion  as  to  the 
merits  of  the  rival  systems  in  use.  One 
of  the  most  interesting  features  of  the 
book  is  a  survey  of  the  controversy  that 
has  arisen  in  this  connection,  in  which 
the  author  demonstrates  the  complexity 
of  the  system  of  weights  and  measures 
in  vogue  in  the  United  States  and  in  the 
British  Empire.  To  emphasize  this,  one 
need  only  be  reminded  of  the  awkward 
factors  involved  in  a  statement  of 
length:  12,  3,  5J,  40,  8,  6,  66,  and  80! 
Could  fruitless  labor  be  carried  to  such 
an  extreme  by  any  other  conceivable 
method  ? 

The  idea  of  using  the  decimal  basis 
for  a  system  of  weights  and  measures, 
we  are  told,  originated  with  James  Watt 
in  1783;  a  similar  scheme,  applied  to 
money,  was  adopted  in  the  United 
States  in  1786.  In  both  of  the  principal 
English-speaking  countries  the  metric 
system  is  permitted  by  law,  and  various 
proposals  have  been  made  to  insure  its 
compulsory  use.  The  author  deals  at 
length  with  the  oft-expressed  argument 
that  this  would  entail  a  prohibitive 
expense;  but  he  explains  that  "During 
the  Great  War  many  instances  occurred 
of  drastic  changes  being  introduced 
and  being  successfully  carried 
through" — changes  that,  "had  they 
been  proposed  in  normal  times,  would 
have  been  denounced  as  quite  unwork- 
able and  liable  to  result  in  the  most 
awful  consequences  ...  It  would 
appear,"  concludes  Mr.  Clapham,  "that 
much  of  the  opposition  to  the  enforced 
use  of  the  metric  system  is  engendered 
(perhaps  unconsciously)  by  mere  con- 
servative objection  to  change,  supported 
by  a  false  impression  of  the  extent  to 
which  such  change  would  operate.  If 
such  opposition  be  allowed  to  decide  in 
any  controversy,  obviously  all  improve- 
ment and  development  is  arrested." 

The  treatise  under  review,  however, 
is  essentially  a  textbook  on  the  subject. 
The  basic  principle  of  the  metric  system 
is  discussed,  and  the  features  of  the 
various  units  are  considered.  Special 
attention  is  paid  to  measuring-tools, 
with  particular  reference  to  engineering 
work.  Tables  of  the  commoner  engi- 
neering constants  are  supplemented  by 
others  for  conversion  to  and  from  the 
units  of  the  Anglo-American  system; 
and  examples  are  quoted  showing  the 
alterations  needed  in  numerical  con- 
stants when  the  metric  system  is  sub- 


stituted for  the  one  now  in  use.  Loose 
charts  are  provided  to  facilitate  the 
conversion  of  the  commoner  compound 
measures;  these  may  be  mounted  on 
cards. 

The  book  will  serve  a  distinctly  use- 
ful purpose  as  a  real  attempt  to  dis- 
seminate accurate  and  reliable  infor- 
mation, in  a  form  that  is  in  many  re- 
spects novel,  on  the  scope  and  char- 
it-  features  of  the  metric 
of  weights  and  measures.       A.  W.  A. 


Recent  Patents 


Technical  Papers 


Resources  of  Tennessee — "The  Ad- 
ministrative Report  of  the  State  Geol- 
ogist for  1920,"  published  as  Bulletin 
No.  25  of  the  Tennessee  Geological 
Survey,  covers  water-power  develop- 
ment, the  work  of  the  soldier  settle- 
ment board,  education  in  natural  re- 
sources and  their  development,  chemi- 
cal, geological  and  forestry  work,  and 
the  status  of  publications.  Brief  notes 
are  given  on  certain  minerals  studied 
during  the  period  covered  by  the  re- 
port. It  includes  also  a  discussion  of 
oil  and  gas  possibilities  in  Benton 
County,  and  a  note  on  the  occurrence 
of  bentonite  in  Bedford  County.  The 
last  seventeen  pages  describe  the  oil 
and  gas  areas  throughout  the  state. 
Oil  has  been  found  in  six  counties,  but 
has  been  marketed  from  Scott  County 
only. 

Mesabi  Range  Orebodies — The  rela- 
tions of  the  iron  oxides  to  one  another, 
and  to  the  gangue  minerals  to  a  minor 
extent,  are  given  consideration  in  a 
paper,  "Paragenesis  of  the  Martite  Ore- 
bodies  and  Magnetites  of  the  Mesabi 
Range,"  by  John  W.  Gruner,  which  ap- 
peared in  Vol.  17,  No.  1,  of  Economic 
Geology,  January-February,  1922,  and 
is  published  in  reprint  form.  The 
paper  will  be  of  interest  to  those  con- 
cerned in  the  economic  problems  of  the 
Mesabi  Range.  The  fact  that  magnetite 
is  the  protore  over  the  rich  blue  ore, 
over  most,  if  not  all,  of  the  range,  indi- 
cates that  large  magnetite  bodies  of 
low-grade  are  not  confined  to  the  east 
end  of  the  Mesabi,  but  are  present  in 
other  parts  of  it,  though  not  accessible, 
on  account  of  the  glacial  drift  cover  and 
oxidation  of  some  of  the  magnetite  in 
an  erratic  manner. 

Mine  Fire  Fighting — The  summary  of 
a  report  of  a  fire  which  started  on  Aug. 
17,  1920,  in  the  No.  3  Sunnyside  mine  of 
the  Utah  Fuel  Co.,  Carbon  County, 
Utah,  is  given  in  Serial  No.  2,325,  Re- 
ports of  Investigations,  U.  S.  Bureau  of 
Mines;  "Fighting  a  Mine  Fire  With  Its 
Own  Gases,"  by  C.  A.  Allen  and  A.  C. 
Watts.  The  paper  emphasizes  the  fact 
that  depleted  mine  air  is  most  effective 
in  fighting  a  fire,  especially  in  a  pitch- 
ing vein  where  the  air  can  be  easily  con- 
trolled. A  diagram,  showing  the  or- 
ganization of  the  forces  used  in  the 
fire-fighting  work,  is  given.  The  paper 
may  be  had  on  application  to  the  Bureau 
at  Washington,  D.  C. 


Elmore  Process  of  Treating  Lead  and 
Zinc  Ore— Canadian  patent  No.  217,900. 
F.  E.  Elmore,  Boxmoor,  Herts,  Eng- 
land. Lead-zinc  ore  or  concentrate  is 
treated  with  sulphuric  or  other  acid 
which  converts  the  lead  sulphide  into 
a  soluble  compound  without  attacking 
the  zinc.  According  to  Claim  8,  the 
process  may  consist  "in  heating  one 
part  of  the  ore  with  sulphuric  acid 
adapted  to  evolve  sulphur  dioxide  from 
the  ore,  and  another  part  with  sul- 
phuric acid  adapted  to  evolve  sulphur- 
etted hydrogen.  .  .  .  passing  the 
gases  evolved  from  the  first  part  into 
the  heated  mixture  of  the  second  part 
and  acid,  dissolving  the  lead  sulphate 
formed  in  each  case  with  a  solvent 
thereof  which  does  not  dissolve  zinc 
sulphide,  and  separating  the  solutions 
from  the  undissolved  matter." 

Patent  No.  217,901  covers  the  treat- 
ment of  argentiferous  lead-zinc  sul- 
phides by  heating  to  a  dull  red,  thereby 
leaving  the  zinc  sulphide  undecom- 
posed,  and  extracting  the  lead  by  suit- 
able solvents.  Or  the  heated  ore  may 
be  subjected  to  the  acid  brine  process, 
and  the  argentiferous  zinc  sulphide 
thus  obtained  leached  by  an  alkaline- 
earth  chloride  and  hydrochloric  acid, 
which  extracts  the  silver,  leaving  the 
zinc  sulphide  undissolved.  Claim  14 
covers  heating  the  ore  with  salt  in  the 
presence  of  air,  thereby  volatilizing  the 
lead  as  chloride.  The  silver  is  extracted 
from  the  remaining  zinc  sulphide  by 
means  of  a  strong  solution  of  mag- 
nesium chloride  containing  hydrochloric 
acid,  not  greatly  in  excess  of  that  re- 
quired to  convert  into  chloride  the 
quantity  of  lead  present. 

Treatment  of  Arsenic   Ores — No.   1,- 

406,597.  E.  W.  Westcott,  Niagara 
Falls,  N.  Y.,  assignor  to  Kalmus,  Corn- 
stock,  &  Westcott,  Inc.,  Boston,  Mass. 
In  treating  arsenide  ores  and  speiss, 
the  powdered  material  is  mixed  with 
arseniferous  hydrochloric  acid  from  a 
later  operation,  the  extracted  ore 
chlorinated  to  furnish  arsenious  chlo- 
ride and  fixed  chlorides,  the  arsenious 
chloride  so  produced  hydrolyzed  with 
water,  and  the  hydrochloric-acid  solu- 
tion thereby  produced  returned  for  the 
first  step.  Patent  No.  1,406,595  covers 
the  treatment  of  arsenical  cobalt  or 
nickel  ores  containing  iron  by  pulveriz- 
ing and  bringing  them  in  contact  with 
a  current  of  chlorine,  at  a  temperature 
not  exceeding  600  deg.  C,  and  remov- 
ing the  vapors  of  chlorides  of  arsenic 
and  iron  so  produced.  Patent  No.  1,- 
406,596  covers  the  apparatus  for  chlori- 
dizing  arsenical  ores  with  chlorine  gas. 

Sand-Washing  Tank— No.  1,406,291. 
E.  Shaw,  El  Paso,  Tex.,  assignor  to  The 
Allen  Cone  Co..  El  Paso.  A  vessel  for 
washing  and  settling  sand,  with  means 
for  removing  the  settled  material 
through  a  discharge  pipe  under  pres- 
sure from  a  jet  nozzle. 
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Leading  Events 


DEBATE  ON  THE  TARIFF  BILL  in  the  Senate  is 
marked  by  prolonged  arguments  over  trivial 
clauses,  with  little  headway  being  made.  A  storm  of 
some  intensity  has  been  created  by  the  placing  of  a 
duty  on  cyanide. 

The  strike  situation  at  the  coal  mines  is  practically 
unchanged,  without  evidence  of  either  side  being  dis- 
posed to  yield. 

Merger  of  the  Lackawanna  and  Bethlehem  Steel  com- 


panies has  been  announced,  these  being  the  two  largest 
independents. 

Further  details  of  the  settlement  of  the  flotation  liti- 
gation between  Minerals  Separation  and  the  Butte  & 
Superior  and  other  mining  companies  have  come  out  and 
are  given  in  this  issue. 

The  control  of  the  diamond  industry  of  the  world 
is  discussed  in  this  issue  by  W.  A.  Doman,  our  London 
correspondent. 


Bethlehem  Steel  Co.  Acquires 

Lackawanna  Steel 

Negotiations    for    Separate    Merger    of 

Six  Other  Independent  Companies 

Still    in    Progress 

Completion  of  negotiations  for  the 
merger  of  the  Lackawanna  Steel  Co. 
with  the  Bethlehem  Steel  Co.  was  an- 
nounced un  May  11.  Coming  as  it  did 
when  both  of  these  companies  were 
being  spoken  of  in  connection  with  the 
much-talked-of  "seven-compa:iy  mer- 
ger" of  independent  steel  companies, 
the  news  was  a  complete  surprise.  The 
terms  of  the  merger  have  been  agreed 
upon. 

Elimination  of  these  two  companies 
in  this  fashion  as  probable  entrants 
into  the  proposed  merger  with  other  in- 
dependents leaves  six  companies  whose 
consolidation  is  considered  probable. 
These  are  the  Brier  Hill  Steel,  Inland 
Midvale  Steel  &  Ordnance,  Re- 
public Iron  &  Steel  companies,  the  Steel 
&  Tube  Co.  of  America,  and  the  Youngs- 
town  Sheet  &  Tube  Co.  Meetii 
being  held  by  the  representatives  of 
these  companies  at  the  office  of  Kuhn, 
New  York,  at  which  terms 
are  being  discussed. 


Mother  Lode  Coalition  To  Double 
Tonnage  Milled 

The  Kennecott  Copper  Co.  has  made 
ontract  with  the  Mother  Lode 
Coalition  Mines  Co.  for  five  years,  un- 
der which  Kennecott  will  mill  12,000 
Mother  Lode  ore  monthly,  com- 
pared with  6,000  tons  under 
contract.  Additional  mill  facilities  to 
take  care  of  this  contract  will  b 
pleted  by  Kennecott  this  fall. 

The    Mother    Lode    Coalition    is    now 
Qg    2,000,000    lb.    of    copper     a 
month    at    a   cost   of    6.7c.    per   lb.    de- 
livered. 


Wage  Decrease  for  Metallurgical 
Industry  in  France 


London,  May  12 — A  message  from 
Lille  states  that  the  metallurgical  in- 
dustry in  the  Department  of  the  Nord 
shows  no  improvement.  The  reduction 
of  wages  in  Belgium  facilitates  com- 
petition from  that  quarter.  French 
industrialists  have  therefore  proposed 
p.  wage  reduction  of  25  centimes  an 
hour,  beginning  June  6,  and  it  is  con- 
sidered likely  that  the  reduction  will 
be  accepted. 

Call  Freight  Rates  on  Coal 

in  Colorado  Excessive 

Charge    Made    by    Operators    Before 

Examiner     of     Interstate 

Commerce  Commission 

That  freight  rates  on  coal  in  Colorado 
are  unduly  excessive  and  discriminatory 
as  compared  with  the  Wyoming  rates, 
and  should  be  reduced  at  once,  was 
the  principal  contention  of  the  Colorado 
and  New  Mexico  Coal  Operators'  Asso- 
ciation at  the  public  rate  hearing  be- 
fore an  examiner  of  the  Interstate 
Commerce  Commission  which  began  in 
Denver  on  May  10,  and  adjourned  the 
following  Saturday. 

At  the  hearings,  which  were  held 
jointly  with  the  Colorado  Public  Utili- 
ties Commission,  testimony  in  support 
of  the  readjustment  of  intrastate  rates 
nsidered  as  well.  The  hearings 
were  conducted  by  the  Interstate  Com- 
merce Commission  in  connection  with 
a  general  investigation  of  alleged  dis- 
criminatory rates  and  possible  changes 
throughout  the  Western  states.  It  was 
stated  that  these  investigations  had  no 
bearing  upon  the  long-expected  an- 
nouncement of  the  commission  regard- 
ing a  general  reduction  of  rates. 


The  Diamond  Position 
World's   Supply   Now    Practically   Con- 
trolled in  London  by  Diamond 
Syndicate-Anglo  American 
Corporation  Pool 

By  W.  A.  Doman 

London,  May  5 — I  notice  that  a  state- 
ment has  been  cabled  to  your  side 
to  the  effect  that  there  is  today  a  com- 
plete "coiner"  in  the  world's  rough 
diamonds,  and  that  it  is  impossible  for 
a  single  stone  of  that  kind  to  be  pur- 
chased direct  anywhere  in  the  world 
outside  of  two  blocks  of  buildings,  one 
on  each  side  of  Holborn  Viaduct,  in 
London.  The  statement  is  substantially 
correct,  but  not  absolutely.  It  will 
doubtless  be  remembered  in  America 
that  when  the  slump  came  in  the 
diamond  trade,  the  large  South  African 
producers  and  the  London  Diamond 
Syndicate  made  an  agreement  for  what 
may  be  termed  "mutual  protection." 
Diamonds  are  a  luxury,  and  many  mil- 
lions of  pounds  are  invested  in  the 
trade.  In  the  event  of  any  weakness 
being  exhibited,  it  is  questionable  if 
the  strong  position  in  which  it  now 
stands  the  world  over  could  ever  be 
restored. 

Taking  everything  into  consideration, 
it  was  decided  at  the  conference  of  the 
producers  and  Syndicate  (1)  that  the 
sale  of  diamonds  must  be  controlled, 
which  means  that  each  producer  limits 
his  sale  to  a  fixed  proportion  of  the 
total,  and  avoids  forcing  diamonds  on 
the  market  which  cannot  be  absorbed; 
and  (2)  that  the  sale  of  diamonds  must 
be  carried  out  through  one  channel  and 
organization.  It  may  be  said  that  a 
monopoly  of  the  trade  in  rough  dia- 
monds has  been  in  the  hands  of  the 
London  Diamond  Syndicate  for  many 
years,  but  this  selling  "pool"  did  not 
embrace — nor  does  it  now  embrace — 
all  the  diamonds  produced  in  the  world, 
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as  suggested.  A  great  step  forward 
has.  nevertheless,  been  taken,  and  rel- 
atively few  stones  are  found  that  do 
not  gt  t   mi"  the  hands  of  the  "pool." 

The  question  at  the  moment  seems 
iat  >.i  the  Congo  st. mis.  The 
supplj  1 1  oni  the  Congo  at  one  time  wi 
bough  bj  tli<'  largest  diamond  firm 
outside  the  Syndicate.  Sub  equentlj 
ill,  Belgian  authorities  decided  that 
the  stones  should  be  disposed  of  in 
Belgium  foi  tin  benefit  of  the  coun 
try's  finances.  At  no  time  has  the 
outpul  of  the  Congo  stoni'S  been  largo, 
and  in  normal  years  it  had  little  or  no 
influence  on  the  sales  of  the  Diamond 
Syndicate.  It  is  only  since  the  great 
slump  that  these  stones — say  250,000 
carats  per  annum  —  have  proved  a 
factor  in  the  rough  diamond  market. 
As  they  are  cheaply  mined,  they  can, 
of  course,  be  sold  lower  than  Syndicate 
goods  and  still  yield  an  excellent  profit. 

When  there  is  no  business  passing 
worthy  of  the  name,  as  has  been  the 
conditions  for  about  two  years,  the 
disposal  of  these  Congo  diamonds  at 
a  relatively  cheap  rate  is  a  disturb- 
ing influence,  though  no  notice  would 
have  been  taken  of  them  had  not  the 
war  caused  a  cessation  of  business. 
An  arrangement  has  now  been  entered 
into  by  which  the  Congo  company  sells 
the  bulk  of  its  production  or  its  best 
stones  to  the  Anglo-American  Corpora- 
tion (in  which  the  Morgan  group  is 
interested). 

Negotiations  are  still  in  progress,  and 
there  is  every  probability  that  the 
whole  of  the  output  will  in  due  course 
come  under  the  control  of  the  "pool." 
The  Anglo-American  Corporation  has 
developed  into  a  powerful  institution, 
for  it  not  only  controls  the  main  produc- 
tion of  the  Southwest  Africa  Protect- 
orate (formerly  German  Southwest 
Africa),  which  is  allotted  21  per  cent 
of  the  value  of  diamonds  sold,  but  also 
it  controls  the  stones  from  British 
Guiana  and  from  Brazil,  with  perhaps 
one  insignificant  exception.  Virtually, 
therefore,  all  stones  found  in  bulk 
gravitate  to  London,  and  by  the  work- 
ing agreement  subsisting  between  the 
Diamond  Syndicate  and  the  Anglo- 
American  Corporation,  what  is  almost 
a  complete  monopoly  has  been  estab- 
lished. That  there  should  be  only  one 
selling  organization  is  greatly  to  the 
benefit  of  the  diamond-mining  industry. 


Granby's  Now  Stock  Taken 

insolidated     Mining, 
Power    Co.,    oi 
Columbia,    has    announced    thai 

I    :„  .1  to  30  000  shaves 

of  the  new  stock  at  $25  pei 
The  proceeds  will  be  used  to 
new  dam,  which  will   make  it    | 

ower    for    the 
I 
new   de\  elopment   will  Bave  ovei    fl  50, 
000  a  year. 


Santa  Fe  Cuts  Ore  Rates 
in  Silver  City  District 

The  Santa  Fe  R.R.  has  announced 
p.  reduction  in  ore  rates  from  the  Silver 
City.  N.  M.,  area,  including  Hurley. 
Santa  Rita,  Fierro,  and  Hanover,  to 
El  Paso,  effective  May  22,  amounting 
to  471c.  a  ton.  The  new  rate  is  to  be 
$1.15,  against  the  present  rate  of 
$1,621  p,  ton.  At  the  same  time  a  re- 
duction of  21c.  a  ton  will  be  made  in 
the  rates  from  Santa  Rita,  Hanover, 
and  Fierro  to  Hurley,  the  new  rate 
being  10c,  against  121c.  These  reduc- 
tions were  announced  through  the 
Corporation    Commission    recently. 


Freeport  Sulphur  Co.  Resumes 
Work  at  Bryan  Mound 

The  Freeport  Sulphur  Co.,  whose 
mine  is  at  Bryan  Mound,  Brazoria 
County,  Tex.,  has  posted  notices  that 
mining  operations  will  be  resumed.  The 
two  steaming  units  on  the  south  side 
of  the  mound  will  be  placed  in  condi- 
tion for  immediate  operation. 

Mining  operations  at  this  property 
were  stopped  in  April,  1921.  Active 
work  on  the  railroad  to  the  Hoskins 
Mound  sulphur  deposit,  recently  leased 
from  the  Texas  Company,  has  been 
started.  The  road  will  be  completed  by 
July  4,  it  is  believed,  and  it  is  planned 
to  have  the  steaming  plant  installed 
and  mining  under  way  in  one  year. 


Bunker  Hill  &  Sullivan  Co. 
Takes  Big  Creek  Mine 

Through  an  agreement  entered  into 
between  the  Big  Creek  Mining  Co.  and 
the  Bunker  Hill  &  Sullivan  Mining  & 
Concentrating  Co.,  of  the  Coeur  d'Alene 
district,  Idaho,  the  latter  has  taken 
ever  the  operation  and  further  develop- 
ment of  the  Big  Creek  mine.  The 
Bunker  Hill  agrees  to  advance  funds 
for  the  payment  of  all  debts  owed  by 
the  Big  Creek  company,  aggregating 
about  $100,000.  The  Bunker  Hill  takes 
over  the  entire  control  of  all  operations 
and  development  of  the  mine  for  five 
years,  which,  of  course,  includes  the 
shipment  of  all  ores  from  the  mine  to 
the  Bunker  Hill  smelter,  paying  a 
royalty  to  the  Big  Creek  company  on 
all  shipments,  which  will  be  applied  to 
repaying  of  the  cash  advanced. 

The  Big  Creek  mine  is  a  producer 
of  high  grade  lead-silver  ore,  and  it  is 
expected  that  with  the  ample  financial 
resources  of  the  Bunker  Hill  back  of 
it,  together  with  its  highly  efficient 
operating  staff,  the  property  will  be 
placed  upon  a  profit-earning  basis.  In 
explaining  the  circumstances  which 
made  the  temporary  transfer  of  the 
property  desirable.  G.  Scott  Anderson, 
president  and  manager  of  Big  Creek, 
said  that  the  company  bad  long  been 
hampered  by  not  having  the  necessary 
capital  to  develop  the  or-ebodies  and 
that  "the  unexpected  industrial  condi- 
tions brought  about  by  the  war,  with 
the  high  prices  of  material  and  sup- 
plies, the  excessive  cost  of  labor  and 
its  inefficiency,  together  with  our  de- 
termination to  continue  extensive  de- 
velopment, has  brought  about  a  serious 
condition  of  indebtedness." 


Penalties  Waived  in  Settlement 

of  Flotation  Litigation 

Siv    Milium    Companies    Involved   Take 
(tut     I  icensee       R03  altiea    Range 

from    l<     to    1-'      Per   Ton 

fcion   litigation  Sep- 

te  &   Sup.  - 1 
,,1  in  1     I  1    as    well    a 

the  Miami  Coppi  rO 
for    punitivi    damages,    noi    will    such 
penalties   bi     paid.     Th<     total 
that    Mineral    Separation    will    > 
is  placed  at  $4,800,000  of  which  -  1,000, 
000  will  be  paid  by  the  Jackling  com- 
panies,   including     Butte     &    Supi 
Utah     Copper,     Nevada     Consolidated. 
Ray,   and    Chino,   and   $800,000   by   the 
Miami  Copper  Go.     Just  what  share  of 
the    $4,000,000    each    of    the    Jackling 
companies   will    pay    has    not   been   di- 
vulged. 

The  damages  include  payment  in  full 
on  the  royalty  scale  for  the  total  ton- 
nages treated  by  flotation  since  the 
process  was  introduced.  All  of  the 
companies  have  taken  out  licenses  for 
the  duration  of  the  life  of  the  two 
basic  patents,  one  of  which  expires  in 
1923  and  the  other  in  1927.  Other 
patents  owned  by  Minerals  Separation 
run  beyond  1927. 

Royalties  paid  by  the  companies  un- 
der their  licenses  range  from  4c.  to 
12c.  per  ton,  the  minimum  rate  being 
obtainable  only  where  30,000  tons  of 
ore  is  treated  daily.  Butte  &  Superior 
has  taken  out  separate  licenses  for  the 
treatment  of  zinc  ore  and  copper  ore 
respectively. 

Two  companies  remain  against  whom 
suits  were  brought,  but  which  were  not 
included   in  the  settlement. 


United  Verde  May  Resume 

The  United  Verde  Copper  Co.,  of 
Jerome,  Ariz.,  is  considering  resuming 
production  in  a  small  way.  The  plan 
at  present  is  to  start  one  reverberatory 
and  one  water-jacket  furnace.  The 
company  is  one  of  the  few  important 
operators  now  remaining  shut  down. 


German  Metal  Firms  To  Take 
Austrian  Magnesite 

By  Cable  from  Reuters  to 
■■Engineering    and    Mining   Journal-Press 

Berlin,  May  12  —  According  to  the 
newspapers,  a  group  of  German  metal 
firms  have  concluded  an  agreement 
with  the  Styrian  Magnesite  Industry 
Co.,  of  Vienna,  whereby  the  company's 
output  of  caustic  magnesite  is  secured 
to   Germany. 


Secretary  de  la  Huerta  Coming 

Secretary  of  Finance  Adolfo  de  la 
Huerta  expected  to  leave  Mexico  City 
on  May  20  to  attend  the  conference 
with  international  bankers  in  New  York. 
The  outcome  will  materially  affect  the 
mining  and  oil  situation.  The  secre- 
tary in  a  conversation  with  the  repre- 
sentative of  the  Engineering  and  Min- 
ing Journal-Press  expressed  optimism 
as  to  the  outcome  of  the  conferen?e. 
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News  from  Washington 


By  PAUL  WOOTON 
Special  Correspondent 

Tariff  Discussions  of  Trivial  Nature 
Mark  Senate  Debate 

Opposition  Disclaims  Intent  to  Delay  Consideration  of  Measure — 

Removal  of  Cyanide  from  Free  List  Causes  Storm;  Alleged 

Such  Course  Would  Aid  German  Producers 


P;;ESS    on    the    tariff    continues 
to    be    painfully    slow.      With    the 
meeting    an    hour    earlier    and 
-ion     until     late    at 
night,   more  ground    is    being   covered 
than  during  the  first  two  weeks  of  the 
nsideration,    but    unless    more 
speed   is  developed,  the  debate  on   the 
measure    promises   to   be    interminable. 
Senator  Smoot,  of   Utah,  believes   that 
an   organized   filibuster    is    being    con- 
Dst    the    bill.      "Days    and 
even    weeks,"    said    Senator   Smoot,    in 
the  course  of  debate,  "have  been  spent 
upon   rates,    more   than   half   of   which 
do  not  contemplate  a  higher  duty  than 
15  per  cent  ad  valorem." 

Five  hours  and  forty  minutes  were 
consumed  in  the  discussion  of  the  five- 
line  alcohol  paragraph  before  the  com- 
mittee amendment  was  voted  on.  This 
is  typical  of  the  procedure  on  numerous 
other  items  which  are  by  no  means 
storm  centers  in  the  bill.  "Senators 
on  the  other  side,"  said  Senator 
McCumber,  who  is  in  charge  of  the  bill, 
"disclaim  any  purpose  whatever  to 
delay  the  consideration  of  this  bill. 
They  speak  earnestly  of  their  desire 
to  facilitate  its  progress.  They  remind 
me  of  the  poem  of  Kipling's  bear,  as 
they  look  at  us  and  speak  to  us  like 
a  man  in  the  attitude  of  prayer,  pro- 
fessing their  innocence  of  any  intention 
to  filibuster." 

That  the  Republicans  are  not  a  unit 
in  their  support  of  the  bill  is  becoming 
increasingly  evident.  Senator  Borah 
boldly  stated  on  the  floor  of  the  Senate 
that  the  facts  at  hand  are  insufficient 
upon  which  to  base  an  intelligent  tariff 
bill  at  this  time.  "I  would  vote  un- 
hesitatingly," he  said,  "to  postpone 
consideration  of  the  bill  and  to  take 
care  of  the  situation  by  a  simple  addi- 
tion to  the  emergency  tariff  law.  I 
do  not  know  where  we  can  get  facts 
as  to  the  cost  of  production  abroad. 
1  do  not  see  how  it  is  possible  to  secure 
them.  The  facts  available  today  will  be 
swept  away  utterly  tomorrow,  so  that 
there  are  no  facts  upon  which  we  can 
base  an  intelligent  opinion.  I  do  not 
believe  it  is  possible  to  make  a  tariff 
law  of  permanent  worth  under  such 
conditions." 

The  action  of  the  finance  committee 
in  taking  cyanide  off  the  free  list 
where  it  is  in  the  bill  passed  by  the 
House,  has  created  a  real  storm.  The 
Nevada  Senators  have  attacked  the 
item  at  every  opportunity.  In  one  of 
his    latest   utterances    on   the    subject, 


Senator  Pittman  argued  that  the  situa- 
tion is  such  that  the  only  protection 
that  can  be  given  the  consumers  of 
cyanide  in  this  country  is  the  continu- 
ance of  cyanide  on  the  free  list.  In 
that  way,  the  American  company  manu- 
facturing cyanide  in  Canada  will  be 
encouraged  to  continue  its  competition 
against  the  German  and  the  English 
monopolies.  He  charges  that  the  Eng- 
lish and  the  German  cyanide  interests 
have  entered  into  an  agreement, 
whereby  the  British  concern  does  not 
sell  in  the  United  States  or  in  Mexico, 
and  the  German  concern  stays  out  of 
South  America.  He  also  points  out 
that  there  is  no  hope  from  the  Bucher 
process  of  making  cyanide,  stating  that 
the  Government  proved  the  process  to 
be  unsuccessful  during  the  war. 

Senator  Pittman  continued  his  attack 
on  the  Roessler  &  Hasslacher  Chemical 
Co.  He  referred  to  letters  in  the  pos- 
session of  the  Alien  Property  Custodian 
purporting  to  show  that  the  German 
interests  today  lack  only  eighty  shares 
of  possessing  control.  More  than  that, 
he  expressed  the  opinion  that  some  of 
the  sales  of  stock  made  just  prior  to 
our  entry  into  the  war  were  fictitious. 
"The  company  was  conceived  in  fraud 
by  the  Germans  a  long  time  ago,"  de- 
clared Senator  Pittman  on  the  floor  of 
the  Senate.  "The  whole  business  is 
underlaid  with  fraud.  It  is  a  trust  not 
only  in  the  United  States  but  through- 
out the  world — a  combine  between  the 
British  trust  and  the  German  trust." 

"Cyanide  is  a  product,"  continued 
Senator  Pittman,  "which  is  used  by  the 
farmers,  by  the  prospectors,  and  by  the 
miners.  It  is  used  by  the  people  in 
the  mining  industry,  who  cannot  pass 
the  duty  on  to  the  consumer,  because 
there  is  a  fixed  price  for  their  product. 
Cyanide  is  not  used  by  the  great  steel 
corporations,  but  manganese,  which 
they  do  use,  and  which  is  the  product 
of  an  industry  which  was  developed 
during  the  war,  goes  on  the  free  list. 
"The  game  which  this  German  com- 
pany is  playing  is  clear.  If  it  can 
secure  a  tariff  on  this  commodity,  it 
will  sell  this  product  for  less  than  the 
Cyanamid  Company,  of  Canada,  can 
sell  it.  It  will  continue  to  sell  at 
lower  and  lower  prices  until  the  Cana- 
dian company  is  run  out  of  business. 
Then  it  will  bring  the  price  up  again. 
This  duty  is  desired  for  the  purpose  of 
assisting  in  the  crushing  of  the 
Cyanamid  Company,  which  has  come 
into  competition  with  the  Germans." 


A.  S.  &  R.  Co.  Loses  Half -Million 
Suit  to  Government 

Kails  lo    Recover   $512,515  on   Account 

of    Sale    of    Copper    to    Ordnance 

Department    at    23J    Cents 

The  American  Smelting  &  Refining 
Co.  has  lost  its  case  against  the  Govern- 
ment for  recovery  of  $512,515  on  ac- 
count of  sale  of  copper  to  the  Ordnance 
Department  during  the  war.  The  com- 
pany had  a  contract  with  the  Govern- 
ment for  delivery  of  copper  at  23|c.  a 
pound,  made  in  March,  1918.  Before 
deliveries  were  completed  thereon  the 
Government  raised  the  price  of  copper 
to  26c.  on  June  1,  1918.  The  smelting 
company  sought  to  obtain  26c.  a  pound 
for  copper  deliveries  after  this  price 
advance.  The  Court  of  Claims  ruled 
against  its  contention  and  the  smelting 
company  took  the  case  to  the  Supreme 
Court.  In  a  decision  announced  by 
the  court  by  Justice  Holmes,  the  deci- 
sion of  the  Court  of  Claims  was 
affirmed,  although  the  court  said  there 
was  doubt  as  to  whether  the  company 
could  sue  the  Government  for  damages 
arising  out  of  the  contract.  Whether 
a  claim  for  damages  could  be  urged 
was  not  before  the  court. 


Assessment  Work  Decision  Made 
by  Acting  Secretary  Finney 

E.  C.  Finney,  Acting  Secretary  of  the 
Interior,  has  rendered  a  decision,  in  re- 
sponse to  a  request  from  Senator  Bur- 
sum,  of  New  Mexico,  to  the  effect  that 
assessment  work  upon  mining  claims 
located  between  Jan.  1  and  July  1, 
1921,  must  be  performed  prior  to  July 
1,  1922.     The  decision  follows: 

"...  The  statutes  (42  Stat,  186.) 
provide  that  the  period  within  which 
work  shall  be  performed  'shall  com- 
mence at  12  o'clock  meridian  on  the 
first  day  of  July  succeeding  the  date 
of  location  of  such  claims.'  A  further 
proviso  is  to  the  effect  that  in  all 
such  valid  existing  claims  the  annual 
period  ending  Dec.  31,  1921,  shall  con- 
tinue to  12  o'clock  noon,  July  1,  1922. 
The  latter  proviso  was\  designed,  of 
course,  to  take  care  of  existing  claims 
and  to  give  an  extension  of  six  months 
within  which  work  might  be  performed 
thereon.  One  of  the  reasons  for  the 
latter  proviso  was  to  avoid  having  the 
year  within  which  assessment  work 
must  be  performed  end  at  different 
times  for  different  classes  of  claims. 
As  to  the  first  provision  of  law,  it 
seems  clear  that  it  was  intended  to 
permanently  change  the  time  within 
which  annual  assessment  work  upon 
mining  claims  must  be  performed,  so 
as  to  have  the  year  begin  and  end 
with  the  first  of  July,  instead  of  the 
first  of  January  as  heretofore.  The 
requirement  in  the  statute  is  that  the 
year  within  which  assessment  work  is 
required  to  be  performed  begins  on 
the  first  day  of  July  succeeding  the  date 
of  location.  Therefore,  if  a  claim  were 
located,  say,  in  June,  1921,  the  year 
within  which  work  was  required  to  be 
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done  began  on  the  nexl  first  of  .luly,  or 
July  1.  1921,  and  to  avoid  relocation 
must  have  been  performed  daring  the 
\i.n  beginning  Julv  l,  L921,  and  ending 
July  1,  L922." 


Mining  Companies  May  Finance 
Salt  River  Project 

In  reporting  a  bill  for  fifty-year 
power  leases  on  the  Salt  River  re- 
clamation project  in  Arizona,  Repre- 
sentative Hayden,  of  Arizona,  said  it 
was  probable  that  the  Inspiration  Con- 
solidated Copper  Co.  and  the  Miami 
Copper  Co.  would  finance  development 


of  the  project  if  the  legislation  la 
passed.  At  present  ten-year  leases  only 
are  authorized. 


Strike  Situation  Unchanged 
at  Coal  Mines 

Federal  intervention  in  the  strike 
stems  further  away  than  it  did  a  week 
ago.  For  a  time  stocks  were  being 
consumed  so  rapidly  that  it  seemed  in- 
evitable that  public  inconvenience  was 
about  to  result,  with  the  necessary 
consequence  of  pressure  for  Govern- 
ment   intervention.      The    demand    for 


coal,    however,    has    increased    to    the 

point     where    it     k    i  ,t    most 

requirements  are  being  met  by  i 
deliveries. 

When  the  freight  rate  deci  ton  is  put 
into  effect,  it  will  be  much  ea 
figure  on  wage  rates.  Thus  far  in  the 
strike  this  factor  alone  has  made  for 
many  uncertainties.  With  rates  at  the 
existing  level,  Illinois  enjoys  no  small 
amount  of  tariff  protection  as  against 
the  East. 

At  the  end  of  the  sixth  week  of  the 
strike  it  has  practically  faded  out  in 
so  far  as  public  interest  is  concerned. 


News  by  Mining  Districts 

London  Letter  at  the  Waihi  during  1921  was  10,222  Johannesburg  Letter 

Reorganized  Champion  Reefs  Develop-  ft.,  the  largest  since  1916    the  ore  re-  African    Vanadium    &    Lcad    Mines    in 

ment    Gives    Poor    Results-Waihi  serves   d,d   "ot   «     *l  *h°u,d   be  Liquidation— May  Vary  Percent  of 

Profits   Little  from   Record  mentioned,  however,  that  5,436  ft.  was  «^       Labor 'in   Gold      Mines 

Footage  ln    connection    with    the    extraction    of  According   to   Grade  of 

suspense  ore.     Last  year  the  total  ore  ,,r  ___*_ 

By  W.  A.  Doman  developed   was    74,965    tons.      The   re-  ropen> 

London.  May  2.— As  the  Champion  serves  are  stated  in  two  parts— gen-  By  John  Watson 
Reef  Gold  Mines  of  India  is  a  recon-  eral  account  and  suspense  account.  Johannesburg  \nril  4 —The  African 
struction  of  the  Champion  Reef  Gold  "»e.,S°f  «^J*^?  ?S  ^immediately  Vanadium'&  £;ad  MineS>  Ltd.,  which 
Mining  Co.  of  India,  the  first  report  of  ^a. ,1a ble  is  2 54,73 7  tons,  of  a  value  of  ^  floated  a  few  g  '  t'Q  work 
the  working  is  for  three  months  only-  38.8s  pe r^ ton  and  the  general  account,  .  ffl  h  Zeerust  district  fa  now 
the  period  ended  Dec.  31  last.  During  ", *hich "decrease  of :  96,705  tons  has  \  quidation.  The  mining  rights,  also 
that  period  relatively  little  develop-  take"  place  is  427,123  tons  assaying  machinerv  and  plant,  were  offered 
ment  work  was  done.  Work  was  31.37s  gold  being  taken  at  84s.  per  for  gale  by  a*uction  Qn  Mareh  29 
mainly  on  the  East  Reef,  which  yielded  oz-  ?™  s nver  at  zs.  personnel  of  the  Industrial  Corn- 
only  poor  results.  Operations  on  the  ™^«h  *he™  ?,ere  no  sen^tional  J  he  Transvaa,  was  an. 
19,  21,  23,  and  24  levels  on  this  reef  *Zf.PZ  the  "T  last  year'  nounced  by  the  Premier,  General 
opened  up  unprofitable  ore.  The  only  °™  nf  hTEL  S  vl  \T  Smuts>  in  the  House  °f  Aiembly  at 
point  in  the  mine  where  encouragement  ™&  on  toe  Martha  lode  which  is  the  c  'T  Qn  March  2g  as  follows: 
was  derived  was  at  No.  46  level,  where  J™**' "if^  J**  W,d,th  ™  plac?s  Sir  William  Solomon,  chairman;  Sir 
No.  3a  winze  has  been  sunk  to  a  depth  ™s  "P*°  ."^"h  ^  ?Ug  Robert  Kotze,  Sir  Carruthers  Beattie, 
of  47  ft.  The  width  of  the  reef  is  2  »»*  ™ ^h  wll  1  £•  >£  T^u'  and  William  Brace.  The  three  first 
ft.,  and  the  value  improved,  as  sinking  °"  ,th(fn,12*hJ^1  7the J™'  38  f\ '"  *he  named  are  well-known  South  Africans, 
continued,  from  7  dwt.  to  2  oz.  14  dwt.  ^scut  as sa yed  7s  4d  the  next  8  ft.,  and  ^  Brace  ig  Labor  Adviser  to  the 
These  poor  results  naturally  affected  28s.  3d  and  the  last  20  ft,  8s.  2d  On  British  Ministry  of  Lahor,  and  was  for 
the  ore  reserves.  *ne   No-  ?  level  the  Regina  lode  is  44  miners'  leader  and  Mem- 

At   SePt.   30   the   tonnage   was   232,-  ±™fc  £!™Z**  °^  ?  *  a~  ber  o/parlian^enT  in  toe  coaT  field  of 

477;  the  extraction  was  39,470,  leaving  P3^  showing  an  average  of  36s   9d.  gouth  Waleg      The  termg  of  reference 

of  the   original   reserves    193,007   tons,  A  new  but  sma11  reef-  calIed  the  Jelh-  include. 

and  the  estimated  tonnage  at  Dec.  31  coe  reef   has  been  met  with  on  Nos.  5  ..Tne'effect  and  extent  of  the  status 

was     221,946,    so    that    the    new    ore  ■?*«    f?ls.     As    reefs    occur   in    the  agreement  on  the  gold  mines  and 

brought    mto    sight    was    28,939    tons.  %**»>% « .n a" 0w'j fron}  9  ln-  *>,?.  £  L  necessity  for  its  continuance,  varia- 

The   average   grade   of  the   ore   milled  ^ZVJVl'  *?,  "f?  7  «?  "*      g  '  tion   or   abolition,  and   the   desirability 

was    rather    better    than    during    the  ranSmS  from  38s-  3d-  *°  381s.  Qr    otherwise    of    establishing    another 

whole   calendar  year,   being  8  dwt.   3i                              RHODESIA  system    for    regulating    the    ratio    of 

grams,   in   comparison  with   7   dwt.   21  Europeans     to    natives     on     the     gold 

grains.     The    whole     extraction    from       Mineral  Output   in   South   Increasing  mines, 

battery,    tube    mill,    and    cyanide    was                           B„  RtuUTs  Agency  "The  methods  to  be  adopted  by  the 

K?f  a^gr  o^e^ln0  toe^  n  J^toelolSg  HSZAS  tEZZttTA?^ 

rrgLrtoeperfo?ing  ""   *   ™  ^L^SSa^  £  -urn    field    for    employment    of   Euro- 

A  good  deal  of  exploration  work  is  l^fl^JJ^TV:^    °T  ^The   possibility   of   classifying   gold 

being  done  in  the  upper  levels  of  the  *"**.„»     month     Z^Z        5°'    l^  ™™*  into  two  or  more  grades  which 

mine,  toe  intention  being  to  remove  all  P'JrJZLZ           ♦£    ,     *                        '  may  employ  different  ratios  or  practice 

stoping   ground   above    No.   8    level   in  corresponding  month   last  year:  diffyerent   systems   of  wages   and  over- 

the  north  part  of  the  mine,  with  a  view                                 March,  Februarv,  March,  head  charges,  and  the  establishment  of 

to    abandoning    Rowe's     and    Ribbles-                                     1922        1922        1921  machinerv  for  effecting  and  controlling 

dales    shafts.      Considerable    attention  Gold,  oz 54,643     51,422     31,995  such  classification 

is   being   paid  to   ventilation   at  depth,  Silver,  oz 14,376     14,404     10,083  .<The  recent  strike  m  the  coal  indus- 

and  this   seems  to  be  one  reason  why  Coal     tons           39,741     36,521     33,084  t         h     yi        ia  Falls  Power  c       and 

earon°the     "TrTev:rrkatbPrer  Co  pTi    t^f     £         &     "'S  to'  make    recommendations    as    to    the 

ent  on  the  upper  levels.     Rock  bursts  a  sbestos    tons         4o7          o80       -,  oqn  po  nts  at  issue." 

have  been  frequent,  toe  average  for  toe  ifseTcX^/.        U            46         '  21  The    gold    output   of    southern    Rho- 

three  mon*hs  ,bemf  5-8  Per  day.  Mica,  tons 1              1              8  desia  for  February  was  announced  last 

Although    the    development    footage  Diamonds,  carats     nil             10            21  week    and    shows    a    total    output    of 
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ounces,    of    the    va 

- 

'    ■  .  .  ■ 

tnd    Nfashona- 

M  .1    mine 

d    Much    - 

R 
j    a    month,   during   which 
■    mill  will  crush  ore   from  the 
lump.     The  profits  should  not 
be  materially  affected. 

In  iv.  ond  reading  of  the 

■    U  irch  31,  the  Pre- 
.i(  the  figures  of  anus  captured 
by  the  Union  forces  in  the  recent  Wit- 
and     revolution :     one     machine 
gun;    1,150    rifles;    i'.".l    shot-guns;    746 
rs,  and   about   (51,000   rounds   of 
ammunition.       The     Government     cas- 
i  police,     active     citizen     force 
and  burghers*    were  approximately  50 
killed;  -37  wounded.     European  casual- 
ties, including  both  revolutionaries  and 
!    aceful  citizens,  were:  Killed  and  died 
of    wounds.    138;    wounded,    287.     Col- 
ored    people     (natives     and     Indians): 
Killed,  31;  wounded,  67. 

BULG  \KI A  AM)  SERBIA 

Mill      for      Plakonitza      Copper      Mine; 

Smelting    Practice  To   Be  Changed 

— Bor   Mine   Shut   Down 

*l>rrial  Corr<8P<"'" 

the  Plakonitza  copper  mine,  in 
northwest  Bulgaria,  which  has  been 
operating  an  100-ton  smelter  for  the  last 
ten  years  on  6-per  cent  copper  ore  at 
Elisena,  it  is  planned  to  change  from 
blast  furnace  to  reverberatory  and  to 
build  a  concentrator  to  treat  the  lower- 
grade  ore.  These  changes  are  the  re- 
sult of  post-war  troubles. 

Up  to  the  beginning  of  the  1918 
"peace,"  an  outside  coke  supply  had 
always  been  easily  obtained.  After  the 
war  it  was  for  a  long  time  impossible 
"ke  from  England  or  the  United 
States  and  Germany  was  prevented 
from   supplying  it. 

The  Berlin  to  Bagdad  railroad  which 
reached  its  highest  state  of  efficiency 
during  the  war,  so  that  the  Balkan 
Zug  was  operated  from  Constanti- 
nople to  Berlin  in  fifty-six  hours,  at 
the  close  of  the  war  was  changed  into 
a  Constantinop!e-to-Paris  system,  with 
the  "Oriente  Express"  nowhere  making 
over  half  the  speed  of  the  German  ex- 
In  1920-21  the  schedule  allowed 
twenty-four  hours  from  Constantinople 
to  Sofia,  and  twenty-four  from  Sofia 
to  Belgrade.  North  of  Belgrade  the 
former  trunk  line  to  Budapest,  Vienna, 
and  Berlin  was  disorganized  into  a 
rate  branch  line  service  over 
which  it  was  impossible  to  get  freight. 
On  the  diverted  route  it  required  an- 
other twenty-four  hours  to  travel  from 
Belgrade  to  Trieste,  or  seventy-two 
■-in  Constantinople  to  Trieste, 
against  the  former  fifty-six  hours  from 
tinople  clear  to  Berlin. 

After  using  up  the  abundant  supply 
an  coke  left  at  the  mine  at  the 
time  of  the  Armistice,  the  Plakonitza 
smelter  had  to  close  down. 


Coking  coal  outcrops  in   Bulgaria  in 

B  rather  inaccessible  locality,  over  a 
belt  forty  miles  long,  in  moderately 
narrow  veins  at  steep  angles  from  the 
tal.  Crude  ovens  were  built  and 
about  fifteen  tons  of  coke  per  day  was 
produced   from    this   source. 

1  ater,  as  Serbia  found  it  impossible 
to  pay  French-English-American  prices 
compared  with  the  German,  the  boy- 
cott was  lifted  to  some  extent,  and 
traffic  became  somewhat  better  organ- 
ised   north   of   Belgrade. 

During  the  war  the  smelter  was 
operated  to  capacity  on  the  highest 
grade  ore  the  mine  could  produce  with- 
out regard  to  maintaining  ore  reserves. 
In  other  words,  the  mine  was  "gutted" 
to  supply  the  crying  need  for  copper. 
Although  satisfactory  reserves  of 
smelting  ore  have  since  been  developed, 
and  coke  can  at  present  be  obtained 
from  all  former  sources  of  supply,  the 
attention  of  the  management  was  so 
forceably  called  to  the  advisability  of 
concentrator  and  reverberatory  that  the 
improvements  mentioned  will  be  made. 

The  mine  is  an  old  Roman  antigua, 
which  was  opened  up  in  1908.  Some 
rich  ore  was  shipped  before  the  smelter 
was  built.  Between  this  mine  and  the 
Bor  mine,  across  the  line  in  Serbia, 
there  is  an  interesting  belt  of  old  an- 
tiguas  where  a  large  copper-silver  pro- 
duction could  probably  be  developed 
today. 

Most  of  the  mines  of  Bulgaria  have 
not  been  worked  since  the  Romans  fled 
the  country  at  the  time  of  the  Gothic 
invasions  in  the  fifth  century.  This 
area  is  particularly  interesting  from 
the  fact  that  the  Saxons  came  in  and 
did  considerable  mining  in  the  six- 
teenth century,  until  trouble  with  the 
Turks  caused  them  to  leave  the  coun- 
try. Many  of  the  present  villages  are 
built  on  old  slag  dumps  as  the  most 
convenient  level  site  in  a  mountainous 
country. 

The  Bor  mine,  in  eastern  Serbia, 
which  has  operated  a  300-ton  smelter 
on  6  per  cent  copper  ore  for  the  last  ten 
years  and  has  been  a  profitable  under- 
taking, has  recently  been  closed  down 
because  of  adverse  legislation.  The 
government  economists  reasoned  as  fol- 
lows: Copper  production  has  always 
been  exported;  manufactured  Copper 
articles  are  imported;  this  is  a  mistake. 
Their  method  of  righting  the  mistake 
was  to  put  a  prohibitive  export  tax  on 
copper.  Coming  at  a  time  when  the 
copper  mining  business  was  not  par- 
ticularly prosperous  anywhere,  this 
proved  to  be  the  last  straw  which  broke 
mel's  back,  and  the  mine  closed 
down.  The  threat  of  the  government 
to  take  over  the  mine  has  availed  noth- 
ing, and  both  parties  are  at  logger- 
heads. 

The  measure  of  adverse  legislation  in 
Serbia  which  first  comes  to  the  atten- 
tion of  the  American  visitor  is  the  $10 
fee  charge  to  "Americans  only"  every 
time  they  want  to  cross  the  Serbian 
line,  either  in  or  out,  whereas  the  citi- 
zen of  Germany  or  any  other  country 
in  the  world  goes  in  and  out  for  about 


$2 — this  in  spit,  of  the  announcement 
made  a  little  over  a  year  ago  that  an 
"open  season"  on  Americans  would  no 
longer  be  enforced  in  foreign  countries 
after  the  present  administration  came 
into    power   at   Washington. 

AUSTRALIA 

Queensland 

"Diviners"     Predictions     as     to     Silver- 

l.cad    Mining    Near    Brisbane    Fail — 
State    Arsenic   Mine   Resumes 
Our  8p6dal  Correspond* mi 

Brisbane,  April  16. — The  reduced 
prices  of  silver  and  lead  have  detrimen- 
tally affected  silver-lead  mining  in  the 
suburbs  of  Brisbane,  where  there  was 
such  a  spurt  in  this  direction  a  year  or 
so  ago.  One  mine  only  remains  oper- 
ative. Last  year  the  company  now 
named  Finney's  Hill  United,  continu- 
ously stoping  the  rich  carbonates  on 
the  original  holding,  produced  234 
tons  of  hand-picked  ore,  containing 
from  40  to  46  per  cent  of  lead  and  60 
oz.  of  silver  per  ton.  The  probable  ore 
remaining  in  the  rich  shoot  in  this 
mine  is  estimated  to  amount  to  22,500 
tons,  having  contents  not  exceeding  15 
per  cent  of  lead  and  24  oz.  of  silver 
per  ton.  The  workings  have  reached  a 
depth  of  nearly  200  ft.  None  of  the 
predictions  of  the  "diviners"  on  whose 
advice  several  shafts  have  been  sunk 
have  been  verified. 

Attributable  to  the  unsatisfactory 
state  of  the  world's  markets,  there  was 
a  big  decline  in  Queensland's  mineral 
production  last  year,  and  at  present 
there  are  no  signs  '  of  improvement. 
Coal  held  its  own  better  than  any  other 
branch  of  the  mining  industry,  and 
there  was  only  a  small  falling  off  in 
the  production  of  gems.  In  the  official 
returns  for  the  year,  just  published, 
cobalt  makes  its  appearance  for  the 
first  time,  500  tons  having  been  shipped 
to  England  from  the  rich  mine  opened 
up  in  the  Cloncurry  district.  It  is  un- 
certain whether  the  whole  of  this  has 
been  sold,  and  the  price  realized  has 
not  been  disclosed.  The  owners,  how- 
ever, are  erecting  a  costly  crushing  and 
concentrating  plant,  which  is  expected 
to  be  ready  soon.  The  mine,  in  which 
the  workings  have  reached  a  depth  of 
112  ft.,  is  reported  to  be  developing 
well,  and  much  ore  has  been  stacked  on 
the  surface  ready  for  treatment. 

The  State  arsenic  mine,  at  which 
production  has  been  suspended  since 
August  last  owing  to  supply  having 
exceeded  the  demand,  has  again  beer, 
put  in  operation.  This  mine  and  its 
treatment  works  were  initiated  mainly 
to  encourage  the  destruction  of  prickly 
pear,  which  has  become  a  devastating 
pest  in  Queensland,  and  for  this  pur- 
pose arsenic  is  supplied  to  the  public 
at  £10  per  ton.  It  has  been  sold  for 
other  purposes  at  prices  ranging  from 
£23  to  £50  per  ton;  the  cost  of  produc- 
tion and  transporting  it  to  a  market  has 
been  £49:7:10.  While  the  government 
has  been  selling  the  product  at  the 
prices  mentioned,  the  London  ruling 
quotations  have  been  about  £60  per  ton. 
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MIKH   U 

Sulitjelma  Companj   Took  Loss  in  1921 

Kii-uania — The  operations  of  the 
Sulitjelma  copper  mining  companj 
during  L921  showed  a  loss  of  116,003 
kroner.    It  is  rumored  thai  the  directors 

may    propose    writ inir    down    assets    bj 

000   kroner. 

BURM  V 

Burma  Corporation  Cuts  High  Grade 

Bawdwin. — The  Burma  Corporation 
cut  high-grade  ore  on  April  27  in  its 
seventh  level  crosscut  after  passing 
through  low-grade  ore.  Twelve  feet 
of  ore  was  cut  running  40  oz.  silver,  40 
per  cent  lead,  and  18  per  cent  zinc, 
this  not  being  the  full  section  of  the 
orebody. 

MEXICO 

A.   S.   &    R.   to    Begin    Development   of 
Coal   lands   in  Coahuila 

Mexico  City — Aside  from  an  attempt 
to  get  a  more  favorable  railway  rate 
for  metals  from  the  roads  controlled  by 
the  federal  government,  apparently  the 
representatives  of  the  American  Smelt- 
ing &  Refining  Co.,  who  recently  spent 
some  time  in  Mexico  City,  had  their 
ej  e  on  the  coal  business. 

The  Department  of  Commerce  and 
Labor  has  stated  officially  that,  within 
the  next  ninety  days,  the  A.  S.  &  R.  Co. 
will  begin  development  of  its  Coahuila 
coal  properties  on  a  large  scale.  Not 
only  are  the  fields  to  be  developed  to 
their  capacity,  but  a  model  city  for 
workmen  will  be  laid  out  at  Rosita,  one 
of  the  principal  centers. 

There  are  three  well-developed  coal 
basins  in  the  State  of  Coahuila — the 
Fuente,  with  an  area  of  about  12,350 
acres  and  parallel  to  a  similar  deposit 
which  is  being  worked  in  the  vicinities 
of  Eagle  Pass  and  Laredo;  the  Sabinas 
basin,  covering  about  400,000  acres; 
and  the  Esperanza  basin,  which  contains 
about  the  same  amount.  The  total  pro- 
duction is  something  under  1,000,000 
tons  a  year,  which  falls  far  short  of 
filling  the  local  demand,  so  that  con- 
sumers in  Mexico  are  obliged  to  rely  on 
imports  of  American  and  British  coal, 
principally  the  latter. 

It  is  understood  that  favorable  reduc- 
tions in  haulage  rates  for  metals  and 
coal  were  granted  the  American  Smelt- 
ing &  Refining  Co.,  conditioned  on  the 
above  large  expenditures  and  improve- 
ments for  the  betterment  of  the  condi- 
tions of  the  working  classes. 

According  to  the  Department  of 
Finance,  mining  conditions  in  Mexico, 
and  with  reference  to  silver  in  particu- 
lar, are  improving.  This  statement 
does  not  appear  to  be  based  particu- 
larly on  the  recent  sharp  advance  in 
the  price  of  silver,  as  those  financially 
heavy  in  the  game  pay  little  attention 
to  the  rise  and  fall  of  the  metal,  but 
are  working  and  planning  along 
broader  lines  for  the  future.  Improve- 
ment in  local  conditions — that  is,  safety, 
railway-rate  reductions  (promised)  — 
and  a   gradual   return   to   normalcy    in 


mil  general  working  statu    maj 
safely   b 

pari    ol    the   optimism  expressed.    The 
heri  ted. 
I  ii.  >v   appears    to   be  an    impression 
that    under   the   presidential   d< 

6,    this    year,   dealing   with    bacl 

mining  taxes,  taxes  in  arrears  are  tor- 
given,  which  is  not  the  fact.  A  careful 
perusal  ree  shows  that   pay 

ment  of  back   taxes  is  mad 

that    even    in    rases    of    forfeited    titles, 

these   may    be    recovered,    provided    no 

new  denouncements  have  been  a< 

Durango 

Los     Reyes     Property      Redenounced — 

Many   Settle   Back  Taxes 

By  Alberto  Terrones  Beni'tez 

Santiago  Papasquiaro  District. — W. 
B.  Hosmer  has  just  returned  from  the 
Tahuehueto  mines,  not  far  from  Topia, 
where  he  prospected  for  a  few  weeks. 
Homer  C.  Coen  has  denounced  the 
properties  formerly  owned  by  the  old 
Tahuehueto  company.  These  are  old 
mines  or  antiguas  famous  for  their 
bonanzas  many  years  ago.  Large 
quantities  of  low-grade  ores  were  re- 
ported when  the  old  company  shut 
down.     All  the  mines  are  caved. 

The  Candelaria  (Pirindongo)  mine, 
at  Metatitos,  not  far  from  Tahuehueto, 
has  been  worked  by  gambiizinos  under 
Victor  Gamboa.  They  have  been  ship- 
ping ore  to  Tepehuanes. 

Tamazula  District. — The  Topia  camp 
remains  idle.  A  few  American  engi- 
neers have  been  examining  mines  re- 
cently, but  so  far  there  is  no  indica- 
tion that  activity  will  be  resumed  soon. 

The  old  Los  Reyes  mines  have  been 
lost  by  the  Cia.  Minera  de  Mina 
Grande  y  Anexas  for  failure  to  pay  its 
mining  taxes.  The  mines,  which  cover 
an  area  of  110  pertenencias,  have  been 
redenounced  by  Gen.  Jesus  Agustin 
Castro,  and  patent  will  be  issued  to  him 
within  the  next  four  months.  The 
mines  are  said  to  contain  a  large  ton- 
nage of  milling  ore. 

Durango  District. — The  decree  re- 
mitting all  penalties  for  failure  to  pay 
taxes  on  mining  claims  is  still  in  force, 
and  many  people  have  settled  with  the 
Federal  Government.  This  decree  will 
be  in  force  until  June  30,  1922. 

Two  geologists  of  the  National  Geo- 
logical Institute  of  Mexico  City  have 
arrived  in  Durango  City  for  the  pur- 
pose of  making  a  geological  survey  of 
the  country  surrounding  the  Iron 
Mountain  (Cerro  de  Mercado),  in  con- 
nection with  studies  that  have  been 
undertaken  to  determine  the  nature 
and  depth  of  the  deposits.  Leopoldo 
Salazar  Salinas,  chief  geologist  of  the 
institute,  will  superintend  the  work. 


Senate  Puts  Duty  on  Arsenic 

Duties  on  arsenic  as  recommended  by 
the  Senate  Finance  Committee  were 
adopted  in  the  tariff  bill  by  the  Senate, 
but  notice  was  given  by  Senator  Jones, 
of  New  Mexico,  that  he  would  later 
seek  to  have  these  products  placed  on 
the  free   list. 


(    \\  \lt  \ 

British   Columbia 

Standard    Silver  Lead    Meeting 

Adjourned 

Silverton     The  annual  n 
Standard  Silvei   I  k  ad  Mining   I  ■ 

■  ad  offi<  e  ol  1 1 mpany  in  Spo- 

irl y   in   May.   was  adjourned   to 
Ma)  22  aftei  re-i  tors.   It 

n  that  the  main  thing  to 
.it  the  adjou)  ned  mi  el  tng  is  the 
to  be  pursued  by  th< 
v.  ith  regard  to  the  acquisition  of  at 
least  one  and  possibly  two  properties, 
with  a  view  to  their  development  and 
operation. 

Sandon — Snowslides  have  been  un- 
usually numerous  in  the  Slocan  this 
spring,  with  some  damage  to  mining 
property.  An  outstanding  instance  was 
the  partial  destruction  of  the  Queen 
Bess  tramway  and  some  damage  to  the 
compressor  of  the  Rambler-Cariboo 
mines. 

Trail — Ore  shipments  received  at  the 
Consolidated  smelter  May  1  to  7  inclu- 
sive totaled  7,944  tons.  Shippers  were: 
Florence  (lead),  Princess  Creek,  B.  C, 
32;  Molly  Hughes  (lead),  New  Denver, 
B.  C,  15;  Paradise  (lead),  Lake  Winder- 
mere, B.  C,  48;  Silversmith  (lead),  San- 
don, B.  C,  76;  Black  Rock  (zinc),  North- 
port,  Wash.,  43;  Standard  (zinc),  Silver- 
ton,  B.  C,  127;  and  company  mines, 
7,603. 

Stewart — The  Premier  Gold  Mining 
Co.'s  tramway  was  shut  down  for  three 
days  recently  while  repairs  were  being 
made  to  the  driving  gear.  During  the 
first  four  months  in  the  year  the  tram- 
way conveyed  approximately  25,000 
tons  of  ore  and  concentrate  from  the 
mine  to  Stewart.  During  1919  only  488 
tons  of  ore  was  shipped  from  the  mine 
and  only  799  in  1920,  despite  the  fact 
that  about  fifty  horses  and  two  five-ton 
cractors  were  employed. 

Usk — The  Kitsalas  Mountain  Copper 
Co.  has  made  financial  arrangements  for 
the  continuation  of  the  development  of 
its  property,  and  two  shifts  have  been 
started  on  the  driving  of  the  tunnel  that 
was  begun  last  fall. 

IDAHO 
Cceur    d'Alene    Mine    Profits   in    1921 — 

Lookout  Mountain  Begins  Shipping 
By  Alfred  J.  Dunn 

Wallace — In  conformity  with  the 
Idaho  law,  statements  have  been  filed 
by  productive  mines  of  the  Coeur 
d'Alene  district  covering  details  of 
operation  and  net  profits  for  1921.  The 
showing  is  lean  compared  with  that 
of  previous  years,  owing  to  the  total 
suspension  of  several  large  producers 
and  to  the  low  price  of  lead,  together 
with  high  mining  costs.  The  Federal 
Mining  &  Smelting  Co.  (  Morning  mine  ) 
reports  a  net  profit  of  8299,651,  com- 
pared with  $568,072  in  1920;  Sierra 
Nevada,  $90,527,  compared  with  $99,- 
765  in  1920;  Caledonia,  $94,799,  com- 
pared with  $223,371  in  1920;  Hecla, 
§655,530,  compared  with  $1,093,602  in 
1920;  Bunker  Hill  &  Sullivan,  $676-263. 
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>-'  •-.'  1,089  in  1920.    The 

Callahan   and    the    Hunter    were    closed 

throughout     the     year,     and     the 

I    Tamarack    were    active 

first    three   months.      In    1920 
allahan     reported     profits     of 
.     Hunter.    $115,833;     Hercules. 
$1447,706;  Tamarack,  (169,371. 

The  Lookout  Mountain  Mining  Co.  is 
ipping,  the  ore  being  hauled  to 
the  Bunker  Hill  smelter,  a  disl 
eight  miles.  Practically  all  thi 
is  owned  by  Kellogg  people,  who 
through  the  slow  process  of  small 
ents.  have  developed  a  rich  body 
of  lead-silver  ore.  Unusual  interest 
attaches  to  the  property,  on  account  of 
the  fact  that  it  is  situated  in  the  heart 
of  the  Pine  Creek  section,  where  zinc 
predominates,  though  Lookout  Moun- 
tain shows  no  evidence  of  that  metal. 
The  oreshoot  has  been  developed  for 
a  length  of  about  300  ft.  and  at  about 
the  same  depth  from  the  surface.  The 
ore  is  in  the  form  of  lead  carbonate, 
sulphide  and  sulphate,  this  being  the 
first  time  sulphate  has  been  found  in 
this  district  in  commercial  quantity. 
A  cable  tramway  2,200  ft.  long  takes 
the  ore  from  mine  to  loading  station. 
Much  of  the  ore  is  hand  sorted,  the 
lower  grade  being  reduced  by  three 
hand  jigs.  The  shipping  product 
averages  from  50  to  60  per  cent  lead 
and  from  20  to  30  oz.  in  silver. 

\\  \SHINGTON 

Old    Dominion     Silver     Shipments    Ex- 
pected  to  Net   Well 

Colville — Shipment  of  two  cars  from 
the  Old  Dominion  mine  made  this 
month,  will,  it,  is  anticipated,  establish 
a  record  for  high-grade  silver  ore 
shipped  by  any  mine  in  Washington. 
The  ore  will  net  about  $80,000  for  the 
two  lots.  It  has  been  mined  from  the 
strike  of  high-grade  ore  made  in  the 
lower  workings  last  fall. 

Republic — A  larger  hoist  is  being  in- 
stalled at  the  Knob  Hill  mine,  and 
underground  development  will  be  re- 
sumed. California  capital  became  in- 
terested in  the  property  last  winter, 
buying  the  old  company  out. 

MONTANA 

Anaconda     Now     Operating     Thirteen 
Mines 

Butte — No  arrangements  have  been 
made  by  the  Anaconda  company  to  open 
up  additional  mines.  Though  there 
have  been  increasing  numbers  of 
miners  returning  to  Butte  recently,  who 
have  been  given  employment,  they  have 
been  distributed  around  the  properties 
already  in  operation.  At  present  Ana- 
conda has  thirteen  mines  in  full  opera- 
tion, employing  about  8,000  men  in  all 
departments. 

Development  work  being  carried  on 
by  the  East  Butte  company  on  the  1,800 
level  has  resulted  in  the  uncovering  of 
a  new  orebody,  it  is  announced.  The 
first-class  ore  runs  between  7  and  8  per 
cent  copper,  and  the  second  class  is  re- 
ported to  be  between  3$  and  4  per  cent. 


CALIFORNIA 

Cold     Dredging     at     Oroville     Nearing 

Finish — Mispah     Strike     in     Kand 
District    Causes   Rush 
andtco  Correspondence. 

San  Francisco— Romance  never  dies 
among  miners.  Certain  parties  are 
preparing,  according  to  a  Bridgeport 
report}  to  recover  gold  and  platinum 
from  the  waters  of  Mono  Lake.  Mono 
Lake  is  about  twelve  miles  in  diameter, 
and  there  is  certainly  enough  raw  mate- 
rial to  feed  the  proposed  activities  for 
a   while. 

Oroville  gold-dredging  operations  are 
drawing  to  a  close.  The  Natomas  com- 
pany will  finish  its  ground  this  year, 
and  the  -American  Gold  Dredging  Co. 
will  finish  its  ground  in  two  years. 
About  ten  years  ago,  forty  dredges  are 
said   to   have   operated   in   the   district. 

Reports  from  Johannesburg,  in  the 
Rand  district,  California,  indicate  that 
the  strike  made  upon  the  Mispah  at  a 
depth  of  110  ft.  is  of  more  than  or- 
dinary importance.  A  rush  has  started 
to  the  vicinity,  the  Mispah  being  ap- 
proximately one  and  one-half  miles 
south  of  Johannesburg  and  between 
that  camp  and  the  California  Rand 
property. 

The  three  largest  producing  gold 
mines  operating  in  California  are  the 
Carson  Hill,  the  Empire,  and  the 
Argonaut.  New  ground  is  being 
opened  up  in  the  Argonaut  at  an  ap- 
proximate depth  of  4,000  ft. 

The  Peabody  ranch  mine,  at  Jackson 
Gate,  idle  since  1861,  has  been  reopened, 
and  preparations  are  being  made  to 
drift  upon  the  vein  discovered  in  the 
old   workings. 

The  Columbia  Marble  Co.  is  shipping 
a  carload  of  marble  per  day  from  its 
quarry  near  Sonora.  An  air  compressor 
is  being  installed  to  operate  drills  and 
channeling  machines.  Thirty-two  men 
are  employed. 

At  Georgetown,  El  Dorado  County, 
J.  B.  Kelleher  and  others,  of  Sacra- 
mento, are  preparing  to  operate  the 
Gold  Bug  property,  on  Canyon  Creek. 

NEVADA 

New   Freight   Rate  to   Smelters   Effec- 
tive  Soon — Tonopah   Divide's 
Shaft   Down    1,430   Ft. 

From  Our  Special  Correspondent 
Virginia  City. — As  reported  last 
week,  all  work  was  stopped  by  the 
Paramount  Comstock  Company  in  the 
Middle  Mines  on  May  3.  No  informa- 
tion has  been  given  out,  and  there  is 
much  local  speculation  regarding  the 
reason.  It  is  considered  that  the  most 
promising  ground,  at  least  to  the  north, 
was  yet  to  be  prospected.  It  is  said 
that  the  north  drift  is  out  888  ft.  from 
the  Hale  and  Norcross  tunnel,  at  ap- 
proximately which  point  the  bonanza 
.cere  opened  in  the  Savage  mine. 
The  south  drift  is  stated  to  be  out 
764  ft.  from  the  tunnel  in  Chollar 
ground.  The  company  has  already 
spent  about  $100,000  in  equipment  and 
development. 


Carson  City. — The  Southern  Pacific 
K.K.  Co.  has  notified  the  P.  S.  C.  that 
a  new  rate  schedule  on  ore  from  Ne- 
vada points  to  Utah  and  California 
smelters  will  be  put  into  effect  as  soon 
as  possible.  The  Eureka  Nevada  R.  R. 
is  known  to  be  considering  a  reduction 
in  rates  on  ore  and  mine  supplies,  be- 
tween Eureka  and  Palisade,  amount- 
ing to  approximately  30  per  cent,  to 
take  effect  July  1. 

Tonopah. — Bullion  shipments  for  the 
last  half  of  April  were  as  follows: 
Tonopah  Belmont,  $125,600,  West  End, 
$94,800;  Tonopah  Extension,  $70,700; 
Tonopah  Mining,  $60,000.  This  makes 
the  total  bullion  production  for  April 
about  $650,000.  The  West  End  pro- 
duced 9,600  tons  of  ore  during  April, 
which  is  a  new  high  record  for  this 
company.  The  largest  previous  ton- 
nage was  in  March,  8,400  tons.  The 
West  End  is  milling  ore  at  its  own 
and  MacNamara  plants,  and  in  addi- 
tion shipping  to  the  Millers  plant  of 
the  Tonopah  Mining  Co. 

Divide. — The  main  shaft  of  the  Tono- 
pah Divide  Mining  Co.  has  reached  a 
depth  of  1,430  ft.  A  station  is  being 
cut  at  the  1,400-ft.  point  and  a  cross- 
cut will  be  driven  tc  the  vein,  about 
140  ft.  Slight  water  seepage  is  notice- 
able at  the  1,400  and  it  is  considered 
probable  that  a  water  flow  will  be  met 
when  the  vein  is  cut.  Shipments  to  the 
Belmont  mill  continue  at  the  rate  of 
over  fifty  tons  daily. 

Goldfield.— The  Silver  Pick  lease  in 
the  Red  Top  mine  shipped  four  cars  of 
ore  during  April  which  averaged  over 
$70  per  ton.  From  reports  it  appears 
that  the  ore  is  exceedingly  hard  to  fol- 
low and  that  development  work  to  date 
has  not  been  altogether  satisfactory. 
The  ore  is  not  exhausted,  however.  Two 
cars  were  shipped  May  6,  with  more  to 
follow. 

Unionville. — The  Silver  Reef  has 
levied  an  assessment  of  2c.  per  share 
on  its  capital  stock.  Development  of 
the  mine  will  be  continued,  and  as  much 
ore  will  be  shipped  to  the  Arizona  mill 
as  the  plant  will  take.  The  ore  is  valued 
at  $13.80  per  ton. 

Pioche — Officials  of  the  Dixie  Power 
Co.  are  considering  running  a  power 
line  from  Enterprise,  Utah,  to  Pioche, 
Nev.  The  principal  users  of  power  at 
present  are  the  Bristol  Silver  Mines 
Co.,  the  Black  Metals  Co.,  and  the  Com- 
bined Metals.  These  companies  are  all 
controlled  by  the  Snyder  interests,  of 
Salt  Lake  City,  and  are  using  about  500 
hp.  Smaller  operators  swell  this 
amount  to  about  800  hp.  Should  the 
Prince  Consolidated  put  its  develop- 
ment plan  through,  at  a  meeting  on  this 
matter  which  was  called  for  May  15,  a 
further  500  hp.  could  be  used. 

Shipments  from  the  district  for  the 
week  ended  May  11  were:  Combined 
Metals,  245  tons;  Bristol,  210;  Black 
Metals,   100,   and   Mendha,  45. 

Ely — Operations  recently  begun  at 
both  mill  and  smelter  of  the  Nevada 
Consolidated,  at  McGill  are  proceeding 
satisfactorily,  with  a  gradually7  increas- 
ing force  employed. 
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UTAH 

Assessed  Valuation  of  Mining  Propertj 
Less    This    Fear 

H  ft  nt 

Sail  Lake  City — The  assessed  valu- 
ation of  Utah  mining  property  fixed  bj 

the  stah-  Hoard  of  Equalization  for  this 
-  003,683,  compared  with  $61,- 
290,470,  last  year,  the  first  figures  be- 
ing subject  to  change  at  public  hear- 
ings, should  mining  companies  protest. 
The  value  of  the  mineral  content  of 
metalliferous  mines  in  the  state  is  fixed 
at  three  times  the  net  proceeds,  and  the 
falling  off  in  the  net  proceeds  of  these 
mines  more  than  accounts  for  the  de- 
creased valuation.  Last  year  the  value 
of  such  mineral  contents  was  assessed 
at  $21,095,016,  compared  with  $6,987,- 
723  this  year. 

Bingham — The  number  of  steam 
shovels  being  worked  by  Utah  Copper 
has  been  increased  to  seven,  and  pro- 
duction is  at  the  rate  of  200  cars  a 
day.  The  Utah  Apex  and  the  Utah 
Consolidated  are  adding  to  their  forces. 

Saint  George — Work  is  being  done 
by  the  Silver  Reef  Consolidated  Mines 
Co.,  which  has  taken  in  a  number  of 
properties  covering  a  large  area. 
There  is  stated  to  be  much  ore  devel- 
oped, and  preparations  are  being  made 
to  build  a  mill.  The  ore  occurs  in  sand- 
stone. The  district  in  early  days  had  a 
gross  production  of  high-grade  silver 
ore  of  an  estimated  value  of  $7,500,000. 

Eureka — The  Iron  Blossom,  operating 
under  the  leasing  system,  is  shipping 
to  the  Tintie  Milling  Co.  at  Silver  City 
and  producing  higher-grade  ore  also. 
Earnings  are  stated  to  be  in  excess  of 
the  quarterly  dividend  requirement  of 
$25,000.  There  are  thirty-five  to  forty 
machine  drills  in  use,  and  more  have 
been  ordered,  with  other  equipment. 

The  Sioux  mine  is  being  reopened  by 
lessees,  who  expect  to  ship  to  the  Tin- 
tic  Millings  Co.'s  plant  at  Silver  City. 

COLORADO 
New   Placer    Mining    Company    Organ- 
ized—State Lands  Yield  $60,000  to 
School    Fund  —  Leadville    Has 
New  Enterprise 
From  Our  Special  Correspondent 
Glenwood  Springs — A  company  com- 
posed of  local  people  has  been  organ- 
ized to  operate  on  placer  ground  along 
the  Colorado  River  extending  from  the 
Grand  County  line  to  the  Burns   Hole 
country.     The   old   river  bed  carries   a 
black  sand  in  which  is  found  the  light 
flaky  gold,  the   successful   recovery  of 
which   has    baffled    the   prospector "  and 
miner  for   the   last  forty   years.      The 
ground  will  be  worked   by  hydraulics, 
jigs,  and  concentrators,  and  the  product 
shipped  to  the  smelter.     Much   of  the 
equipment    is    already    on    the   ground, 
and  the  company  expects  to  be  in  full 
operation  early  in  the  summer. 

Denver — More  than  $60,000  has  re- 
cently been  paid  into  the  state  school 
fund  in  the  form  of  rentals  and  leases 
on  school  lands  in  Colorado,  according 
to  the  superintendent  of  mineral  lands 


of  tin'  State   Board  of  Land  I 
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ii.n .    Keen  under  oil  leases,  and 
six  drilling  rigs  Iuh  e  bei  n  in  "i"  i  at  ion 
on   and  lands    in    the 

counties  of  the  state.  The 
superintendent  declared  that  Colorado 
was  now  in  the  mid  i  a  of  oil 
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reasonable  inducement  was  being  of- 
fered to  encourage  the  development  of 
state  lands. 

Leadville — Among     the     new     inter 

prises  which  mark  a  decided  revival  of 

mining  activity  in  this  district  is  the 
recently  incorporated  South  Ibex  Mines 
Co.  The  company  is  officered  by  a 
group  of  the  most  prominent  operators 
in  Leadville.  and  is  financed  by  St. 
Louis  capital.  The  company  has  taken 
over  the  old  Garbut  mine,  on  Breece 
Hill,  and  will  at  once  begin  the  sinking 
of  a  shaft  south  of  the  old  opening. 
It  is  understood  that  it  will  employ 
about   100  men. 

Cripple  Creek — The  Rose  Nicol  is  ad- 
vancing development  work  on  the  tenth 
level  in  the  south  heading,  and  produc- 
ing ore  from  this  territory  on  company 
account.  In  addition,  six  sets  of  lessees 
are  operating  in  other  parts  of  the 
mine.  Shipments  are  being  made  to 
the  Golden  Cycle  mill. 

NEW   MEXICO 

Deadwood    Mine,    at    Mogollon,    Trans- 
ferred— Hanover  Bessemer 
Co.  Resumes 

Silver  City — The  Sinaloa  Exploration 
&  Development  Co.  has  taken  over  the 
Deadwood  and  other  mines  owned  by 
Cleveland  and  Weatherhead  in  the 
Mogollon  district.  It  is  preparing  to 
work  these  properties,  and  is  ship- 
ping  supplies  from   Silver  City. 

Mogollon  has  suffered  more  from  the 
general  depression  than  many  other 
districts,  owing  to  its  remoteness  from 
the  railroad,  being  eighty  miles  from 
Silver  City,  the  nearest  station. 

Increased  orders  for  manganese  ore 
from  the  Boston  Hill  properties  in 
Silver  City  have  brought  the  daily  ton- 
nage up  to  between  300  and  400,  which 
is  being  shipped  to  the  Colorado  Fuel 
&  Iron  Co.  at  Pueblo.  Operations  were 
started  a  few  weeks  ago  with  a  force 
of  about  fifty  men,  producing  100  to 
150  tons  a  day. 

The  Hanover  Bessemer  Coal  &  Iron 
Co.  at  Fierro  has  resumed,  and  is 
shipping  to  Pueblo  on  a  schedule  calling 
for  15,000  tons  a  month.  The  force  has 
now  reached  nearly  100.  L.  M.  Kniffrn 
has  returned  to  take  charge. 

A  car-load  of  silver  ore  was  shipped 
recently  from  the  old  Lone  Mountain 
district  by  Stauber  &  Wright.  The  ore 
on  the  claims  worked  by  Stauber  & 
Wright  is  in  blanket  formation  and, 
it  is  said,  will  not  be  difficult  to  mine 
if  it  proves  to  be  profitable.  The 
property  is  being  worked  under  lease 
and  is  the  land  owned  by  Clark  Rogers 
and  the  estate  of  W.  H.  Newcomb, 
which  was  at  one  time  worked  by  John 
Brockman. 


MINNESOTA 

Mesabl   Range 

Increasing    Activity     Reported     Wages 

Raised  at  Elba  and   \\  isMar  Mines 

t  hisholm      I  hi     I  lunwoody   open    pit, 

d    bj    i  he    I  "<i    Stamba  i| 

ping  and 

anticipates    thi 

one  soon. 

Tlie  Oliver  Iron  Mining  Co.  ha-  in- 
creased the  number  of  shifts  at  its 
Chisholm  and  Clark  mines  from  two  to 
three. 

Nashwauk — Stripping  a1  the  Hawkins 
mine,  operated  by  the  Wisconsin  State 
Steel  Co.,  has  again  been  resumed.  It 
is  expected  that  ore  operations  will  start 
soon. 

Marble — Ore  loading  at  the  Hill- 
Trumbull  open  pit  has  been  started  by 
the  Cleveland-Cliffs  Iron  Co.  The  con- 
centrate ore  has  also  started  on  a  one- 
shift  basis  of  ten  hours,  with  expec- 
tations of  increasing  to  two  shifts 
soon.  Stripping  operations  by  A. 
Guthrie  &  Co.  will  be  continued  at  this 
property. 

Eveleth — All  underground  work  in 
this  locality  being  conducted  by  the 
Oliver  Company  is  to  be  placed  on  full 
time.  About  200  men,  who  have  been 
working  only  half  time,  will  now  go  on 
full  time. 

Buhl — The  large  electric  drag  line 
operated  by  the  M.  A.  Hanna  Ore  Co.  at 
the  Wabigon  open  pit  has  again  re- 
sumed work.  The  shovel  has  taken  one 
complete  cut  in  the  pit,  in  addition  to 
the  recasting  of  dirt  from  this  first 
cut,  and  is  now  taking  its  second  cut. 

McKinley — An  announcement  has 
been  made  by  the  Pickands-Mather  Co. 
that  wages  for  common  labor  at  the 
Elba  mine  will  be  raised  from  $2.75  to 
$3.25.  A  similar  announcement  has 
been  made  by  Clement  K.  Quinn  Co., 
effecting  the  employees  at  the  Wisstar 
mine. 

Cuyuna   Range 

Range    Operations    Now    About    Half 
Normal 

Ironton — The  first  two  weeks  in  May 
witnessed  a  marked  improvement  in 
the  mining  industry  of  this  range. 
Following  the  opening  up  of  the 
Kennedy  mine,  at  Cuyuna,  late  in  April, 
three  more  properties  resumed  active 
mining,  with  good  promise  for  an  active 
season.  The  Mahnomen  mine  here, 
operated  by  Clement  K.  Quinn  &  Co.,  is 
shipping  ore,  and  expects  to  produce  a 
large  output  this  season.  The  Armour 
No.  2  mine  (Inland  Steel  Co.)  and  the 
Portsmouth  mine  (Gordon  Mining  Co.), 
both  at  Crosby,  also  resumed  mining 
early  this  month.  The  Armour  is  the 
largest  underground  property  in  the  dis- 
trict and  will  employ  normally  more 
than  200  men.  The  Portsmouth  is  an 
open-pit  mine,  producing  both  straight 
iron  and  manganiferous  iron  ore. 

The  range  is  now  back  to  about  50 
per  cent  operation  as  regards  the  num- 
ber of  mines  working,  and  is  consider- 
ably above  50  per  cent  normal  in  the 
capacity  of  mines  working. 
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The  Market  Report 


Daily  Prices  of  Metals 


tlNtl 

Tin 

Lead 

Zinc 

99  Per  Cent 

Straits 

.\T.  Y. 

St.  L. 

St.  L. 

30  SO 

5.15 

5.05 

. 

5  25@5.40 

5.15@5  20 

5.05@  5. 10 

30.75 

5.15@5.20 

5.  10 

5.25@5.45 

5.20 

5.  125 

30.625 

5.2C@5.35 

5.125 

30.75 

-   25@5.35 

5.125 

•  T>  id   t..   the   following   quotations   for   copper   delivered:    Maj 

L5th   to   17th   inc.,   U.25c. 

ions  are  our  appraisal  of  the  average  of  the  major  markets  based 

and   reported    by   producers  and   agencies,   and  represent  to 

Of  our  judgment   the  prevailing  values  of  the  metals  for  deliveries  constituting 

the   major   markets,    redueed    to   the   basis  of   New   York   cash,    except   where    St.    Louis 

is  the  normal  basing  point,  or  as  otherwise  noted.     All  prices  are  in  cents  per  pound. 

mmonly  sold  '•delivered,"  which  means  that  the  seller  pays  the  freight  from 

the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

•itlons  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  Is  quoted  on  the 
basis  of  spot  American  tin.  99  per  cent  grade,  and  spot  Straits  tin.  Quotations  for  lead 
reflect  prices  obtained  for  common  lead,  and  do  not  include  grades  on  which  a  premium 
is  asketl. 


Lcndon 


Copper 

Tin 

M»y 

Standard 

Electro- 
lytic 

Spot      1       3M 

Spot 

3M 

Spot 

3M 

Spot 

3M 

11 
12 

13 
15 

17 

60J      !      6P? 
60} 

60?          60* 
60}          60} 
61           611 

65} 

65} 

66' 
66 

148! 
L491 

149} 

148! 

148! 

150 
1501 

150! 
1491 
150 

24! 
24| 

24' 
24 
24 

23! 
23 

23' 
22! 

221 

27 
27 

27' 
26| 
27 

27 
27 

27" 
26! 
26J 

The  above  table  gives  the  closing  quotations  on  the  London  Metal   Exchange.     All 
prices  In  pounds  sterling  per  ton  of  2,240  lb. 


Silver  and  Sterling  Exchange 


Sterling 
•Checks" 


4441 
443! 
444i 


New  York    New  York 
Domestic       Foreign        London 
Origin  Origin 


35g 

35} 

351 


99f 
99i 
99J 


70! 
70} 
70! 


Sterling 
Exchange 
"Checks" 


444! 
444! 
444! 


99| 
99| 
99f 


New  York 
Foreign 
Origin 


72J 
72! 
72! 


36! 
36| 
36} 


New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  In  cents  per 
troy  ounce  of  bar  silver,  999  fine.  London  quotations  are  in  pence  per  troy  ounce  of 
sterling  sliver,  925  fine.  Sterling  quotations  represent  the  demand  market  in  the  fore- 
noon.    Cables  command  three-eighths  of  a  cent  premium. 


Metal  Markets 

New  York,  May   17,  1922 
Prices  of  all  the  non-ferrous  metals 
with  the  exception  of  tin  have  shown  in- 
creased strength  during  the  last  week. 

Copper 
Some  producers  report  an  excellent 
business,  with  current  production  well 
sold  up,  while  others  have  remained 
somewhat  above  the  market  or  have 
been  disinclined  to  quote  at  all  except 
for  forward  deliveries.  Sales  as  a 
whole  have  probably  been  somewhat  in 
excess  of  those  of  the  previous  week, 
one  particularly  large  order  for  delivery 
well  into  next  year  being  closed  yester- 
day.   Demand  has  been  well  distributed. 


Today  two  or  three  producers  still  have 
copper  available  for  delivery  within  the 
next  three  months  for  13.25c.  delivered, 
but  most  producers  have  gone  to  13gc 
So  far,  only  an  occasional  carload  has 
been  sold  at  the  higher  level,  but  all 
producers  are  optimistic,  and  it  would 
not  be  surprising  to  find  business  at 
that  price  reach  fair  proportions  within 
the  next  two  or  three  days.  Stocks  of 
refined  copper  available  for  delivery 
into  domestic  consumption  are  rapidly 
approaching  normal  proportions,  and  if 
demand  continues  to  pick  up  as  it 
promises  to  do,  a  pinch  may  be  felt  be- 
fore any  considerable  volume  of  produc- 
tion can  be  expected  from  the  porphyries. 
Sales  now  are  largely  for  forward  de- 


livery in  July  and  August,  and  it  would 
not  be  al  all  surprising  if  the  early  fall 
demand  would  be  largely  for  near-by 
metal.  The  position  of  copper  now 
looks  much  better  than  it  did  two  or 
three  months  ago,  when  the  resumption 
of  the  porphyries  seemed  premature  to 

some. 

Export  business  has  been  fair 
through  the  week  at  13|c.  c.i.f., 
European  ports  for  the  most  part. 

Lead 

The  official  contract  price  of  the 
American  Smelting  &  Refining  Co.  was 
raised  from  5.25  to  5.35c,  Newr  York,  on 
Tuesday,  May  16. 

Sales  of  lead  have  not  been  large, 
but  scanty  supplies,  particularly  of 
prompt  metal,  have  resulted  in  ad- 
vancing prices.  Since  the  advance  by 
the  Smelting  company  yesterday,  lead 
has  been  generally  quoted  at  5.35c,  St. 
Louis  and  5.50c,  New  York,  by  those 
having  May-June  metal  for  sale,  but 
some  actual  sales  have  been  made  at 
slightly  under  these  quotations.  Many 
inquiries  for  July -August  metal  have 
been  in  evidence  in  the  last  few  days, 
consumers  evidently  not  wishing  to  take 
chances  on  the  forward  market.  Most 
producers,  however,  are  not  inclined  to 
sell  past  June,  though  some  average- 
price  contracts  have  been  offered. 
These,  though,  are  not  what  consumers 
are  looking  for. 

Zinc 

The  zinc  market  has  improved,  gal- 
vanizers  again  being  in  the  market  for 
small  supplies.  Most  of  these  buyers 
are  not  buying  large  amounts,  owing 
to  uncertain  fuel  conditions,  but  desire 
prompt  deliveries.  The  premium  on 
futures  is  gradually  decreasing,  July 
zinc  now  being  obtainable  at  only  about 
2i  points'  premium  over  current  quo- 
tations. Shipments  abroad  are  no  long- 
er profitable.  Statistics  issued  by  the 
American  Zinc  Institute  are  as  follows: 
Stock  on  hand  April  1,  all  grades,  60,- 
262  tons;  produced,  April,  25,506;  total, 
85,768.  Shipped,  April,  34,040.  Stock 
on  hand  April  30,  51,728.  Stored  for 
account  of  customers  (not  included  in 
stock  on  hand),  April  30,  2,212.  Total 
retort  capacity,  155,656.  Number  of 
retorts  available,  137,712.  Average 
number  of  retorts  operating  during 
month,  43,764.  Number  of  retorts 
operating  at  end  of  April,  42,773. 

Tin 

The  market  for  tin  continues  dull, 
though  the  lower  prices  are  tempting 
some  consumers.  Electrolytic  has  been 
sold  at  the  same  prices  as  are  asked  for 
Straits,  but  Banca  tin,  of  high  purity, 
has  been  available  at  one-half  to  three- 
eighths  of  a  cent  discount.  Tin  for  de- 
livery   within    three    months    has    been 
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available  a1  the  same  price  as  spot,  bui 
September-October  commands  about 
one-eighth  of  a  cent  premium. 

Arrivals  of  tin,  in  long  tons:  May  9, 
London,  25;  LOth,  Liverpool,  35;  L2th, 
Straits,  750;  15th,  Liverpool,  50;  Lon- 
don, 60;  16th,  Liverpool,  5. 

Gold 

Gold  in  London:  May  11th,  93s.  6d.; 
is.  Til.;  15th,  938.  3d.;   16 
2d.;  17th.  93s.  2d. 

General  stork  of  money  in  the  United 
States:  May  I;  Gold  coin  and  bullion, 
$3,766,765,584;  standard  silver  dollars, 
$372,256,Sal;  subsidiary  silver,  $272,- 
017,534;  United  States  notes,  $346,681, 
016;  Federal  Reserve  notes,  $2,543,- 
299,460;  Federal  Reserve  Bank  notes, 
$91,363,400;  National  bank  notes,  $754,- 
622,549;  total,  $8,147,000,394.  Circu- 
lation per  capita,  $48.89.  Gold  and 
silver  stocks  increased  during  the  month 
by  about  $21,000,000  and  outstanding: 
notes  by  about  $18,000,000. 

Foreign  Exchange 
Foreign  exchanges  have  been  gener- 
ally quiet,  with  slightly  stronger 
tendencies.  On  Tuesday,  May  16,  francs 
were  9.145c;  lire,  5.2775c;  marks, 
0.3525c;   and  Canadian   dollars,  99.03c 

Silver 

Continued  buying  by  China  has  been 
the  main  strength  of  the  market, 
although  the  Indian  bazaars  have  given 
support  at  times.  May  17  established 
new  high  records  for  the  current  year 
at  36id.  in  London  and  723c  in  New 
York.    The  market  closes  steady. 

Mexican  Dollars— May  11th,  531; 
12th,  531;  13th,  541;  15th,  55;  16th, 
551;  17th,  551. 

Other  Metals 

Quotations  cover  targe  wholesale  lots  unless 
otherwise  specified. 

Aluminum — 20c  per  lb.  for  99  per 
cent  grade;  19c.  for  98@99  per  cent; 
18c  for  94@98  per  cent.  Outside  mar- 
ket nominal  at  17.50@18.50c  for  98@99 
per  cent  virgin  grades. 

Antimony  —  -  Chinese  and  Japanese 
brands,  5.40@5.50c.  W.C.C.,  6@6lc 
Cookson's  "C"  grade,  spot,  8.75@9c 
Chinese  needle  antimony,  lump,  nominal, 
3.5@4c  per  lb.  Standard  powdered 
needle  antimony  (200  mesh)  nominal 
at  5Jc.  per  lb.  White  antimony  oxide, 
Chinese,  guaranteed  99  per  cent  SbiOi, 
6.75@7c. 

Arsenic — 7c.  per  lb. 

Bismuth— $2@$2. 10   per   lb. 

Cadmium — $1.15@$1.20  per  lb. 

Iridium— Nominal,  $150@$170  per  oz. 

Nickel — Standard  market,  ingot  and 
shot,  36c;  electrolytic,  39c  Small  ton- 
nages, spot,  nominal  at  30@33c. 

Palladium — $50@$55  per  oz. 

Platinum — $85  per  oz. 

Quicksilver— $54@$55  per  75-lb.  flask. 
San  Francisco  wires  $54.70. 

The  prices  of  Cobalt,  Molybdenum. 
Monel  Metal,  Osmium,  Rhodium,  Sele- 
nium, Thallium  and  Tungsten  are  un- 
changed from  the  prices  in  the  issue 
of  May  6. 


Metallic  Ores 
Molybdenum    Ore     50c.    pel     lb.    oi 
MoS,,  for  85  per  cenl  MoS  concentrates. 
Tungsten     Ore — thine. 

per  unit. 
l'h.-  pines  of  Bauxite,  Chrome,  Man- 
ganese, Tantalum,  Uranium,  Vanadium, 

Titanium  and  Iron  Ore,  Zircon  and 
Zirkite  are  unchanged  from  the  prices 
in  the  issue  of  May  6. 

Zinc  and  Lead  Ore  Markets 

Joplin    Mo.,  Ma]   13 — Zinc  blende,  per 

ton,  high.  $32.85;  basis  60  per  cent  zinc, 
premium,    $31;    Prime    Western,    $29; 
fines  and  slimes,  $28@$27;  avera. 
tling  price,  all  grades  of  blende,  $29.58. 

Lead,  high  $73.30;  basis  80  per  cent 
lead,  $70;  average  settling  price,  all 
grades  ol   lead.  $69.95  per  ton. 

Shipments  for  the  week:  Blende, 
11,165;  lead,  2,048  tons.  Value,  all  ores 
for  the  week,  $473,560. 

Purchases  of  blende  this  week  were 
2,300  tons  in  excess  of  those  of  last 
week,  though  all  efforts  to  further 
lowe.  the  market  proved  unavailing. 
Heavier  demand  developed  early  in  the 
and  in  midweek  it  looked  as 
though  the  price  level  of  the  previous 
week  would  be  restored,  and  sellers 
were  slow  to  dispose  of  ore.  As  no 
advance  was  forthcoming,  sales  were 
made  today  on  the  price  basis  current 
last  week. 

American  Zinc  has  closed  down  its 
lead  smelter  at  Granby  and  is  out  of 
the  lead  market,  and  Federal  Lead  is 
buying  quite  lightly,  leaving  the  field 
practically  to  the  local  organizations 
of  the  Eagle  Picher  and  Ontario  smelt- 
ers, with  St.  Louis  S.  &  R.  buying 
intermittently. 

Platteville,  Wis.,  May  13  — Blende, 
basis  60  per  cent  zinc,  $29  per  ton. 
Lead  ore,  basis  80  per  cent  lead,  $70 
per  ton.  Shipments  for  the  week: 
Blende,  373  tons;  lead  ore,  none.  Ship- 
ments for  the  year:  Blende,  5,691; 
lead  ore,  830  tons.  Shipment  during 
the  week  to  separating  plants,  1,128 
tons  blende. 

Non-Metallic  Minerals 
Feldspar — One  producer  reports  No.  1 
pottery  grade  has  recently  been  in  good 
demand  at  a  slight  recession  in  price, 
$6.40  per  ton,  f.o.b.  Eastern  mines. 

Talc— 20  to  200  mesh,  $7@$12  per 
ton,  f.o.b.  Vermont;  $8@$10,  f.o.b. 
Georgia;  200  mesh,  $18,  f.o.b.  Califor- 
nia; through  No.  25  Swiss  silk,  $25, 
f.o.b.  California.     Market  fair. 

Prices  are  unchanged  from  those 
in  the  issue  of  May  6,  on  Asbestos, 
Barytes,  Borax,  Chalk,  China  Clay, 
Emery,  Fluorspar,  Fuller's  Earth, 
Graphite,  Gypsum,  Limestone,  Mag- 
nesite.  Mica,  Monazite,  Phosphate. 
Pumice,  Pyrites,  Silica  and  Sulphur. 

Mineral  Products 

Copper  Sulphate  —  5.75c.  per  lb.  for 
large  crystals. 

Sodium  Nitrate— $2.80@$2.90  per  100 
lb.  ex-vessel  Atlantic  ports. 


Sodium  Sulphate     Prici 
to  $20(«  -  Nen    York. 

The  price  of  Potassium  Sulphate  is 
unchanged  from  that  of  M 

Fcrro-Alloya 

Perromanganese     D  ^  to  82 

5  $69,  f.o.b.  furnai  e;  Eng- 
lish, $67.50;  German,  $66,  both  e.i.f.  At- 
■  aports.     Spit 

ss  ton, 
f.o.b.  furnace;   16  to    19   pei    cent,  $34. 
Ferrotungsten  —  Domestic,    70   to   80 
I    \\  .    15(5  50c.    per   lb.   of  con- 
tained W,  f.o.b.  works. 

Ferrotitanium,  Ferrocerium,  Ferro- 
chrome,  Ferromolybdenum,  Ferrosilicon, 
Ferro-uraniuiu,  and  I'crrovanadiuni  are 
unchanged  from  the  prices  published 
May  6. 

Metal  Products 

Copper  Sheets  —  New  York  base, 
19.25c  per  lb.;  wire,  14.75c 

Lead  Sheets,  Nickel  Silver,  Yellow 
Metal,  and  Zinc  Sheets  are  unchanged 
from  the  prices  published  May  6. 

Refractories 
Bauxite  Brick,  Chrome  Brick,  Chrome 
Cement,     Firebrick,     Magnesite    Brick, 
and   Silica    Brick   are   unchanged   from 
the  prices  quoted  May  6. 

The  Iron  Trade 
Pittsburgh,  May   16,   1922 

Production  of  steel  ingots  in  April 
was  at  the  rate  of  about  36,500,000 
gross  tons  a  year,  against  30,000,000 
tons  March  1,  35,000,000  tons  March 
31,  and  an  average  of  32,500,000  tons 
for  the  month.  Thus  the  coal  strike 
restricted  but  did  not  entirely  stop  the 
increase  in  steel  production.  The 
Carnegie  Steel  Co.  has  just  resumed 
operations  at  the  Mingo  plant,  making 
sheet  bars.  Coal  is  being  moved 
longer  distances  than  normal,  being 
brought  from  non-union  districts.  The 
most  interesting  single  development  in 
meeting  the  strike  situation  is  the 
Carnegie  Steel  Co.  purchase  of  a 
large  tonnage  of  coke,  said  to  be 
300,000  tons,  from  the  Sloss  company, 
in  Alabama,  where  there  has  been  much 
idle   coal   mining   and   coking   capacity. 

Not  a  few  independent  mills  have 
advanced  asking  prices  for  steel.  The 
1.50c  price  on  bars,  shapes,  and  plates 
now  obtains  only  for  desirable  business. 

Pig  Iron — One  or  two  forced  pur- 
chases of  basic  iron  have  developed  a 
market  price  of  $25,  Valley,  $1  above 
the  nominal  price  quoted  a  week  ago 
for  all  grades,  and  bessemer  is  quoted 
at  $26,  foundry  remaining  at  $24,  with 
light  transactions. 

Coke 
Connellsville  Coke — Market  offerings 
are  light  and  demand  at  prices  asked 
is  also  light,  the  market  being  about 
$6.50  for  furnace  and  $6.75  for  foun- 
dry. Connellsville  coal  has  advanced 
farther,  on  account  of  continued  East- 
ern buying,  and  stands  at  $3.25  to  $3.50. 
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Ray  Consolidated  Copper  Co. 

A  report  of  the  operations  of  the  Ray  - 

;.■  ws  a  ]  o  surplus  of  $1,598,318.62 

according-  to  the  following  operating  account: 


Mining,     including     min 

ill 


Charges  against  i 

Shutdown  expense  .. 

Loss  on  copper  sold  during  shutdown 


J437.42l.56 
833.136.06 
100,025.79 


1,370,583.41 
Jl, 598.318. 62 


Total  loss  to  surplus  account 

LUS    FRI  111    OPEB  \  riONS 

BaUnceDec.  31.  1920  J14.264.228  51 

Loss  for  year  (exclusive  of  any  deduction  for  depletion)  1,598,318  62 

Balance  Dec.  31.  1921  Jl  2,665,909.  89 

Balance  sheet  as  of  Dec.  31,  1921,  is  given  as  follows: 


Mining  and  milling  property 

Expenditures  for  construction  and  equipment. 


Bee.  31,  1921  Dec.  31,  1920 

J8.656.440  27  J8, 656,440.  27 

9,001,865  07  8,961,846  34 

3,341,146  35  2,903,724   79 


pment  of  properties — net 

Total  Cor  property  anil  development 
Investments 

tasocaation,  Inc..  suspense. 
Prepaid  insurant  ' 

Material  and  supplies   

receivable 
Metals  on  hand  and  in  transit 
Cash 


478.432  22 

62,984  36 

1.331.904.35 

527.670  63 
1.497.942.54 
3.010,924.33 


56.130   14 

1.459.499.21 

368,799  87 

5.325.015.24 

1,673,753  76 


I.IAHII  I  III- 


J30.676.612.  51   J32.680.483.  95 


Capital  stock: 
Authorized    . 

Unissued   . 


JI5.771.790  00  J15.77l.790.00 

U,  payable                                                             244,550.20  327.126.15 
,i.   refining  and   delivery   charges —not 

34.909  47  337.516.73 

452,806.84  473,176.45 

1.506,646    I  I  1,506.646.  II 

.Surplus  from  operations .  .  .                                    ...      12.665,909.89  14.264,228  51 


J30.676.6I  2  51    J32.680.483  95 


Net  production  amounted  to  10,110,131  lb.  of  copper. 
Operations  were  stopped  in  April,  1921.  Cost  of  produc- 
tion was  16.41c.  per  lb.,  exclusive  of  gold  and  silver  credits 
and  miscellaneous  income,  which  amounted  to  0.16c.  per 
lb.    Shutdown  expense  for  the  year  amounted  to  $225,923.30. 


Arizona  Commercial  Mining  Co. 

A  report  of  the  operations  of  the  Arizona  Commercial 
Mining  Co.  for  1921  shows  a  loss  of  $335,336.61  according 
to  the  following  income  account : 


:.t[-<  :.-<- 


•ing.  refining 
.  Ktnt  ive 
luring 
pecial  litigation 

■  ■ 


Loss  for  the  year  1921 


123.616  08 
65.502.07 
35.776  99 


The   balance   sheet    as   of    Dec.   31,    1921,   is   as   follows: 

VSSETS 
I  :  led 

Mining  properties,  plant  til  J4, 103,356  08 

Current 
Supplies  on  hand  $46,329.32 

Finished    metala   on    hand     coppei    al    mst , 

Bilverandgoldat  market  387,917.22 

Copper  sold   Copper  Expert    \.--<iMun,  Inc. 

ir:irri<'tl  :it   cost,  less  a ml    received  on 

account'  97,930.37 

\.  i    mi  26.233   20 

mo  marketable  securities  240,776  23 

799,206   34 

J4.902.562   42 

LIABILITIES 

Capital  stock 

Authorized— 300,000shares  of  JSeach;  issued,  265,000shares.  .      Jl, 325, 000  00 

<   urrriit 

Loans  and  accounts  payable 659,264  ,  87 

Reserves 

For  depreciation J224.I5I    04 

l''nr  depletion 689,63940 

913,790   44 

Surplus 

Balance  Dec.  31,  1920 J2.339.843  72 

Loss  for  the  vear  1921.  per  income  account 335.336.61 

2,004,507.11 

J4,902,562.42 

Production  amounted  to  572,616  lb.  of  copper,  3,001  oz.  of 
silver,  and  162.5  oz.  of  gold.  A  total  of  2,154  lb.  of  refined 
copper  was  sold  and  delivered  at  an  average  price  of 
12.79c.  per  lb. 


Eagle  &  Blue  Bell  Mining  Co. 

A  report  of  the  operations  of  the  Eagle  &  Blue  Bell 
Mining  Co.,  for  1921  shows  a  net  operating  gain  of  $97,- 
040.30.  Dividends  paid  in  1921  amounted  to  $44,657.30. 
The  operating  statement  for  the  year,  and  the  profit-and- 
loss  account  are  as  follows: 

('.miss   EARNINGS 
Ore  shipments  $632.376  44 

Rents I<>0.70 

Commissions 777JS9  $633,314.53 

EXPENSES 

Smelting,  freight,  sampling  and  assaying $329.24 1.01 

Mine  operations 117,648.49 

Management,  office,  legal  expenses,  income  and 

profits  taxes '  3,268  70 

Insurance,  miscellaneous  taxes,  general  expenses  40,063.  96  500,222.  16 

$133,092  37 
MINE    DEVELOPMENT 
Prospecting  and  development $36,052 .  07  $36,052  07 

Net  operating  gain $97,040  30 

PROFIT-AND-LOSS    ACCOUNT 
CREDITS 

Ni  t  operating  gain $97,040.  30 

Interest '■456  58 

Totalcredits $98,496  88 

DEBITS 
Construction  and  equipment  depreciation.         .  S8.404   8I 

Mine  depletion  73,620   l2 

Total  debits 82,224.93 

Balance  to  earned  surplus.  .  S\n'nllll 

Earned  surplus  balance  Dec.  31,  1920 27,099  *>6 

$43,371    61 

Less  dividends  paid  in  1921 **.°57  30 

Earned  surplus  deficit,  Dec.  31,  1921 $1,285  69 

Production  amounted  to  1,985,934  lb.  of  lead,  518,533  oz. 
of  silver,  3,653.8  oz.  of  gold,  and  2,235  lb.  of  copper. 

The  appraisers  estimate  the  life  of  the  mine  at  fifteen 
years  with  an  annual  production  of  30,000  tons. 
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Mason  Valley  Mines  Co. 

\   report   of  tl Derations  of  the  Ma  tfinei 

Co.  for  192]  shows  ■  nel  income  of  (11,3  ng  to 

the  follow  ing  account: 


r-„l  losses,  administration 


s^mi 


$108,272  60 

line 

in  bank  balances,  loans  and  bonds     $20,610  74 

da  received  5, 100  00 

Profit 
panics  ...    93,892   10 

119.602  84 


II  1,330  24 


Net  inoome 

The  balance  sheet  as  of  Dec.  31,  1921,  follows: 
ASSETS 

Mines,  claims  and  lands  (book  value)  $1,014,983  98 

Buildings  and  equipment  i  depreciated  book  value)..  396.933   10 

tent  in  Gray  Eagle  Copper  Co.: 

I'tltir.    ,':,|,u:il  stork  1.012.000    00 

Maijuba  Silver,  Tin  &  (  lopper  Mine  « '■.  : 

Capital  slock— 250.000  share-  $25,000  00 

Note  receivable,  secured  25.000  00 

Current  and  w  rkniL;  assets 


Refined  copper  at  18c.perlb $26,986.37 

Ore  at  cost         32,216  33 

Supplies,  book  value 125.005  47 


186.208  17 
21.719  00 
2.250  00 


Accounts  receivable   

Dividends  receivable 

Temporary   investment   in  listed  stocks  of   other 

mining  companies,  at  cost 397,185.00 

Cash  in  bank ,.     187.376  84 


Unexpired  insurance  premiums 

Smelter   maintenance   expenditures   during    inoperative   period 
prior  to  Jan.  1 ,  1921,  deferred    


LIABILITIES 


Current  and  accrued  liabilities 

Surplus 

Balance  as  at  Dec.  31.  1920 
Add  income  for  1 92 1 


$830,354  00 
11.330  24 
841,684   24 


$3,353,825.99 


Schumacher  Gold  Mines,  Ltd. 

A  report  of  operations  of  the  Schumacher  Gold  Mines, 
Ltd.,  for  the  period  June  30,  1920,  to  Feb.  28,  1922,  shows 
a  reduction  in  surplus  of  .$14,990.68,  as  the  following  oper- 
ating account  indicates: 


To  interest  and  exchange 

$2,094   54 

7,136.29 

SURPLUS: 

By  balance  June  30,  1920 

$15,696.68 

To   transfer   from    operating 

$14,990  68 
52.335   02 

Balance  Feb.  28,  1922 

$15,696.68 
67,325   70 


$67,325  70 
BALANCE  SHEET,  FEB.  28,   1922 

ASSETS 


Fixed  assets: 

Capital  expenditures. . 
Current  assets: 

Cash  in  banks 

Accounts  receivable . . . 

Stores 

Insurance  paid  in  adva 


Discount  on  shares  sold. 


Current  liabilities: 

Accounts  payable   (F.  W. 
Schumacher! 


$167  85 
181.71 

7.486  23 

2.752  50  10.588.29 


LIABILITIES 


$27,647   77 


Reserve  for  depreciation 

Liabilities  to  shareholders.. 
Capital  stock 

Authorized $2,000,000  00 

1  '"'sued 149.999.00       $1,850,001.00 

Surplus    52,335  02 


Butte  &  Superior  Mining  Co. 

A  report  od 
Co.  for  1921  i  here  were  no  product  ive  "i»  1 1 

during   the  year.     The  income  of  $7L!,7i  ted  of 

interest  on  investments  and  bank  ba 
exclusive   of   depreciation,   amounted    to   (590,642.47, 

butdown  expense  and  maintenance 
of  mine.  The  sum  of  $232,668.87  was  expended  for  taxes, 
legal  fees,  and  sundries;  and  depreciation  was  charged  < >ir 
in  the  amount  of  $235,022.34,  which,  with  the  foregoing 
amounts,  resulted  in  a  net  decrease  in  surplus  accoui 
f762.961.66. 

Cost      of   zinc   and  copper  development   work   during   the 
year    amounted    to    $224,860.02.      This    amount    is    ca ! 
in  a  deferred-development  account  to  be  charged  otf  against 
operations. 

The  following  summary  shows  the  changes  in  net  cur- 
rent assets  during  the  year  and  the  disposition  of  the 
decrease  in  same: 


50  000  00        Making  a  total  for  disposition  of 


$3,062,479.24 


DISPOSITION: 

..expenses                                   ......  $357,973  60 

legal  expenses,  and  sundries 232,668  87 

Investments                                             ........  208,318.80 

Development  and  deferred  charges  224,883.02 

eta  2.610  62 

Expenditures  charged  toreserves 12,729  48        1.039,184  39 


ng  net  current  assets,  Dec.  31,  1921 . 


$2,023,294  85 


Rio  Tinto  Co.,  Ltd. 

A  report  of  the  operations  of  the  Rio  Tinto  Co.,  Ltd.,  for 
1921  shows  after  deducting  taxes,  cost  of  administration, 
hospitals,  pensions,  and  other  expenses  from  the  profit  on 
sales  of  produce  and  other  revenue  credits,  a  balance  on 
revenue  account  of  £126,935  13s.  4d.,  to  which  is  added  the 
balance  brought  forward  from  1920  of  £375,589  14s.  4d.,  a 
total  of  £502,525  7s.  8d.  The  interim  dividend  of  2s.  6d. 
per  share  on  the  preference  shares  absorbed  £40,625,  leaving 
£461,900  7s.  8d.  Out  of  this. the  directors  now  recommend 
the  payment  of  a  final  dividend  of  2s.  6d.  per  share  (less 
income  tax)  on  the  preference  shares,  absorbing  £40,625, 
leaving  a  balance  to  be  carried  forward  of  £421,275  7s.  8d. 

The  long  strike  of  1920  was  settled  at  the  end  of  that 
year  and  operations  were  resumed  in  January,  1921.  A 
good  many  of  the  contracts  had  been  lost,  however,  and  it 
was  well  into  the  spring  before  most  of  the  departments 
were  operating  on  even  approximately  a  normal  scale. 


Kirkland  Lake  Gold  Mining  Co.,  Ltd. 

A  report  of  operations  of  the  Kirkland  Lake  Gold  Mining 
Co.  Ltd.,  for  the  seven  months  ended  Dec.  31,  1921,  shows 
a  surplus  of  $13,015.90  from  operations.  Production 
amounted  to  25,717  tons,  producing  $147,654.83  in  gold  bul- 
lion.    Mining  account  follows: 

MINING  ACCOUNT 
Receipts 

Hullionsales  $125,287   35 

Bullion  on  hand  Dec.  31,  1921..  22,309  46 

Rents 518  08 

Exchange 15.377  83 

. $163,492  72 

Charges 

Operation $143,567  62 

Administration 6,909  20 

Surplus  on  operation $13.015  90 


Allouez  Mining  Co. 


$1,940,903.22 


A  report  of  operations  of  the  Allouez  Mining  Co.  for 
1921  states  that  no  copper  was  produced  during  the  year. 
Loss  for  the  year  amounted  to  $94,332.52.  On  Jan.  1,  1921, 
the  company  had  on  hand  1,265,581  lb.  of  copper,  all  of 
which  was  sold  during  the  year.  Balance  of  current  assets, 
Dec.  31,  1920,  was  $658,604.41,  and  on  Dec.  31,  1921, 
$570,043.12. 
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Blue  Bi  II           Boston  Curb  t3  12  J 
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Vanadium  Corp New  York  51)       44 

ASBESTOS 


t«60 


*7  Jan. '21,  M 

*95  Dec    '20, 

4'.  May  '22.  Q 

22;  Oet".  '2".  Q 
Julv  '20.  Q 

2  Dec.  '20.  Q 

2}  Apr.  '21.  K 

'2".-'. 

12  .Ian    '09, 

431  Mar.  '22,  Q 

•22'.  \pr.  '19, 

75  Jan.  '21.  K 

61  Mar    '22.  Q 

'22  Apr      12.  <  > 

2.60  Sept.  '2U.  Q 

*I9  June '21, 1 


Si 
Id    '17. 
II      I  i, 
2.45     Jan.  '21.  K 
2.021    Dec.  '21,  (J 


0  01 
0  15 
0  05 

0  62! 
0.  10 
0.25 
0.05 
0.03 

1  50 
I  00 
0.011 
0.01 
0  15 
0.021 
0.12) 
0.02 
0.02! 
0  01 

n  i5 
0  05 
0.05 
0  04 
0.05 
0.25 
0.01 


Asbestos  Corp 
Asbestos  Corp.  pfd.. 


Preeport,  Texas. 


Texas  Gulf.  New  York 


MINING,  SMELTING  AND  REFINING 


Vmer.  Sm,  A  Ref.  .  . 
Amer.  Sm.&  Ref  pf. 
Am.  Sm.  Sec  pi  A  . 
U.  S.  Sm.  R.  &  M.  . 
U.S.  Sm.It.&  M.  pf.. 


New  York 
New  York 
New  Y.  rk 
New  York 
New  Y'ork 


92', 
46! 
451 


92) 

SKI 

4S| 


58'    Mar. '21.  Q 
07'   Mar '22  Q 
92!   Apr.  '22,  (J 
401  Jan.  '21.  Q 
45.  Apr.  '22,  Q 


I  75 
1.50 
0.50 
1.75 


May  20,   L922 


Engineering  and  Mining  Journal  l '<■ 


895 


NEW    MACHINERY 
AND  INVENTIONS 


Gunite  Used  in  Construction 

of  Fertilizer  Plant 
The  accompanying  photographs  show 
the  plant  used  in  the  manufacture  of 
phosphoric  acid  by  the  Anaconda  Cop- 
per Mining  Co.,  which  is  situated  at 
Conda,  Idaho.  The  buildings  shown,  as 
well  as  the  mill,  storage  and  coal  bins, 
are  gunite  covered. 

The  photograph  at  the  left  shows  a 
side  view  of  mill  and  storage  bins.  The 
trestles  are  45  ft.  above  the  railroad 
trail".  In  the  foreground  at  the  inter- 
section of  the  two  mine  tracks  is  a 
small  hose  house,  of  which  there  are  six. 
These  are  of  gunite  construction  simi- 
lar to  the  mill  building  and  are  placed 
directly  over  the  various  fire  hydrants. 
The  compressor  house  does  not  show 


around    the    timbers     and     to 

'hi-    Mil  fair. 
At    th«-   rear   of.   the   feed    bin    is    No.   2 

elevator  tower  and  a  1,000-ton  dried- 
rock  storage  bin.  The  elevator  tower 
and  house  over  tin-  bin  aro  of  the  same 

'     construction    as     the     building 

proper.    The  storagi  d  on  the 

sides  and   bottom   with   gunite  over   rab- 

bit-wire  reinforcement.  The  thickness 
varies  from  2  to  1  in.  Between  the 
1,000-ton  bin  and  the  large  bin  shown 
in  the  picture  is  a  house  about  80-ft. 
long  covering  a  conveyor  from  the 
smaller  to  the  larger  bin.  This  and  the 
house  over  the  3,000-ton  bin  were  con- 
structed in  the  same  manner  as  the  mill. 
Corrugated  iron  roofs  were  used  on 
the  structures  mentioned,  but  it  was 
1  to  cover  that  of  the  3,000-ton 
bin  with  gunite  about  J  in.  deeper  than 
the  corrugations.  This  has  been  done 
as  a  means  of  protecting  the  iron  and 
to  make  the  roof  waterproof.  To  give 
a  more  pleasing  fin'sh,  a  dry,  red  min- 


Kecent  Development  in  Hollow 

Rock  Drill  Steel 

In    r<  a    den. and    among 

mining  nun   t 

there    has    been    considerable    ii 
ment    in    the    manufacture    of    hollow 
steel  for  drilling  pui  | 
■•in |  loyed    bj     I  hi     I  ndlui 
Watervliet,   X.   "i  ..   in   the   mat   ■ 
of  hollow  drill  steel  is  to 
•i  adr,     low  .  ai  I. on     mild     Btei  I     tube, 
suitably  cleaned  by  sand  blast,  into  an 
ingot    mold    and    cast    thi 
around  the  tube.     The  tube  is  filled  with 
iding    mai'  i  ial       0   as   to    prevent 
oxidation   and    scaling   of   tin-    ii 
the  tube,  generally  usinjr  a   high-Oracle 
sand  for  this  purpose.     The   ingi 
then   rolled    in   the    usual   way   down   to 
the    finished    bar.     The    bars    are    cut 
up  to  required  length  and   the   sand   is 
extracted  by  a  special  method,  which  is 
said  to  be  speedy  and  extremely  effec- 
tive. 

The   tube   method   of  making   hollow 


-•  ^jfc&osi^f 

feNBKy^fete  -     *»••• 

.*i«  i  rrnsiBS 

59**'  *^-r 

The  fertilizer  plant  of   the  Anaconda  Copper  Mining  Co.  at  < 


in  either  of  the  pictures.  It  is  a  build- 
ing 20  x  50  ft.  in  plan  and  is  20  ft.  high, 
and  has  a  steel  frame  with  donble  walls 
of  granite  reinforced  with  poultry  net- 
ting and  a  two-ply-  felt  paper  backing. 
The  roof  is  of  corrugated  iron  over 
steel  purlins  over  which  a  heavy  coat  of 
gunite  was  placed.  The  refrigerating 
plant  is  a  building  17  x  36  ft.  and  is 
divided  into  two  rooms,  a  compressor 
and  cold-storage  room.  It  has  a  timber 
frame  with  double  gunite  walls  and 
ceiling.  Expanded  metal  lath  was  used 
to  support  the  ceiling.  In  the  immediate 
foreground  of  the  photograph  at  the 
right  is  shown  the  350-ton  capacity  rail- 
road coal  bin.  The  bin  is  lined  on  the 
walls  w.th  2  to  3  in.  of  gunite  and  4  in 
on  the  bottom.  Beyond  this  coal  bin  is 
the  rear  of  the  mill  building  which  con- 
tains a  420-ton  feed  bin.  The  building 
itself  has  gunite  walls  supported  on  a 
timber  frame.  The  walls  are  about  11 
in.  thick  and  were  shot  frorii  the  in- 
side on  a  poultry  and  rabbit-wire 
fencing  reinforcement.  Common  lum- 
ber forms  were  hung  from  the  outside 
for  temporary  backing.  These  forms 
were  removed  and  the  outside  given  a 
light   stucco  coat  to   cover  the   irregu- 


eral  paint  was  mixed  with  the  cement 
used  for  the  final  covering  of  the  roofs, 
and  this  has  produced  a  dark  and 
pleasing  red  color.  A  roof  colored  in 
this  manner  does  not  run,  and  the  color 
seems  to  be  permanent.  All  the  work 
on  these  structures,  except  the  coal  bin, 
was  done  from  one  set-up  of  the  cement 
gun,  which  was  placed  in  the  small 
shack  shown  to  the  left  of  the  mil!  feed 
bin  and  just  below  the  mill  trestle.  The 
3,000-ton  bin  is  about  180  ft.  long,  and 
the  roofs  of  these  buildings  are  about 
60  ft.  above  the  ground.  The  buildings 
are  all  supported  on  concrete  founda- 
tions, the  main  wood  sills  bolted  down 
and  leveled  up  with  shims.  The  space 
between  the  top  of  the  concrete  and  the 
long  sills  was  then  filled  with  gunite.  In, 
the  case  of  the  large  bin  the  sill  on  the 
loading  chute  side  is  24  in.  wide. 

In  the  background  of  the  picture  is 
shown  the  temporary  townsite. 


The  General  Smelting  .Co.,  of  Phila- 
delphia, has  recently  purchased  a  4i-ft. 
d'ameter  x  16-in.  cylinder  Hardinge 
conical  ball  mill  for  treating  its  zinc 
skimmings  preparatory  to  reclaiming 
this  metal. 


ingcts  for  the  manufacture  of  hollow 
drill  steel  is  a  decided  departure  from 
the  old  methods,  and  the  logic  of  it 
seems  to  shew  that  the  resultant  hollow 
drill  steel  should  be  superior  to  that 
made  by  the  older  method.  Tests  made 
by  the  Ludlum  Steel  Co.  to  date  show 
that  such  is  the  case;  whether  or  not 
the  premises  are  accurate,  it  is  believed 
that  hollow  drill  steel  made  this  way 
will  withstand  alternating 
better  than  anything  that  has  yet  been 
produced  of  similar  analysis.  The  rea- 
sons why  it  is  thought  the  tube  method 
of  hollow  drill  steel  manufacture  is 
superior  to  the  older  methods  are  that 
it  possesses  greater  freedom  from 
external  and  internal  straining;  because 
of  the  inherent  small  crystal  size; 
absence  of  harmful  segregation  result- 
ing in  weakness  of  the  wall  of  the  hole; 
iess  liability  of  the  steel  to  crack  in 
the  inside  of  the  hole  during  forging 
or  hardening,  and  toughening  effect, 
arising  from  the  mild  steel  wall  of  the 
hole,  limiting  the  intense  hardening  on 
quenching. 

The  Ludlum  Steel  Co.  has  improved 
its  regular  Chippewa  brand  of  carbon 
hollow    drill   steel    and   is   now   making 
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-     known     under     thi' 
i  hippewa 
Chippewa    Special    Rein- 
Both    brands    have   b< 

under  actual 

mining  conditions,  and  are  said  to  have 

shown  merit    for    drilling 

gue-resisting  qualities 

ise  in  handling  in  the  forg- 

i  hardening  operations,  produc- 

percentage 

drills  as  compared  with  standard  brands 

of  hollow  drill  steel. 


Diesel  Knirine  Piston  Repaired 
by  Welding 

The  accompanying  illustration  shows 

'.b.  cast-iron  piston  of  a  Diesel 

engine    after    completion    of    a    repair 

by   toy-acetylene   welding.     The   piston 

racked    across    the    head    in    the 

form  of  an  X,  and  is  one  of  a  series 

of  thirty   pistons  which  were  damaged 

in  a  similar  manner.    In  preparing  this 

for  welding,  a   standard   Oxweld 

i   to  cut 


Repaired  Diesel  engine  p 

out  a  deep  chamfer  at  the  best  angle 
for  making  the  weld.  Approximately 
75  gal.  of  coal  oil  were  used  in  pre- 
heating the  casting,  105  lb.  of  cast-iron 
rods  were  used  as  filler,  six  cylinders 
of  Linde  oxygen  and  three  tanks  of 
Prest-o-Lite  acetylene  were  consumed, 
and  the  work  required  thirty-five  blow- 
pipe hours. 

The  repair  of  the  piston  shown  was 
so  satisfactory  that  it  was  decided  to 
weld  the  entire  series  of  thirty  pistons. 
The  work  was  done  by  the  R.  E.  Parrish 
Welding  Shop,  of  Iola,  Kan.,  for  the 
Lehigh  Portland  Cement  Co. 


ceivable  nature.  Many  new  things 
upon  which  manufacturers  were  work- 
ing when  the  war  ended  and  which 
have  been  since  more  leisurely  per- 
fected, will  be  shown  for  the  first  time. 
The   managers   report    that   three    full 

the  <  Irand  I  lentral  Palace  and 

part  of  the  fourth  are  already  taken 
for  the  exposition  and  that  350  exhib- 
itors have  contracted  for  space.  The 
office  of  the  managers,  Charles  F.  Roth 
ami  Fred.  W.  Payne,  is  in  the  Grand 
Central  Palace.  New  York  City,  and 
inquiries  should  be  directed  to  them 
there. 

An  Intensive  Scrubber  Grid 

The  most  important  part  of  a  con- 
densing or  scrubbing  tower  is  the 
method  of  bringing  about  the  contact 
between  the  gases  and  the  washing  or 
scrubbing  medium.  The  capacity  of 
the  tower  depends  absolutely  on  the 
number  of  square  feet  of  active  scrub- 
bing surface  per  cubic  foot  of  scrubber 
volume. 

Steere  scrubber  grids,  manufactured 
by  the  Steere  Engineering  Co.,  Detroit, 
Mich.,  with  J-in.  spacing,  give  30  sq.ft.  of 
active  scrubbing  surface  per  cubic  foot  of 
volume.  The  spacing  may  be  reduced, 
if  the  service  will  permit,  thereby 
giving  a  corresponding  increase  in  the 
active  scrubbing  surface.  These  grids 
are  bound  rigidly  together  in  bundles 
convenient  for  handling.  Heavy  boards 
are  bound  on  both  sides  of  each  bundle 
which  is  held  together  by  heavy  rods 
and  steel  plate  sides.  These  side  boards 
carry  all  the  weight.  Serrated  bottom 
edges  of  the  gidds  insure  equalized  dis- 
tribution of  the  scrubbing  medium. 


and  Pritchard  take  this  occasion  to 
express  their  appreciation  of  pleasant 
relations  in  the  past  and  to  bespeak  for 
the  new  owners  the  same  good  will 
extended  to  the  original  partners. 

The  Chain  Belt  Co.,  of  Milwaukee, 
Wis.,  has  announced  the  appointment 
of  C,  1\  Sherratt  as  manager  of  the 
Pittsburgh  office  in  the  Union  Arcade 
Building. 

The  Denver  Engineering  Works  Co. 
announces  the  removal  of  its  general 
offices,  including  the  engineering  and 
sales  department,  from  30th  and  Blake 
Sts.  to  Suite  333,  Cooper  Building,  17th 
and  Curtis  Sts.,  Denver,  Col.  The  com- 
pany will  continue  the  design,  manu- 
facture, and  installation  of  machinery 
equipment  for  mining,  metallurgical 
and  sugar  operation. 


INDUSTRIAL  NOTES 


The  Eighth  Chemical  Show 
The  eighth  national  Exposition  of 
Chemical  Industries  will  be  held  in  the 
Grand  Central  Palace,  New  York  City, 
during  the  week  of  Sept.  11,  following 
the  fall  meeting  of  the  American 
Chemical  Society.  The  exhibits  will 
consist  of  raw  materials,  machinery 
and  products.  The  machinery  exhibits 
cover  apparatus,  equipment,  and  in- 
struments for  control,  precision,  record- 
ing, gaging,  and  measuring,  and  ma- 
•  very  mechanical  operation 
in  the  manufacture  of  products  from 
the  raw  materials.  The  products  them- 
selves are  the  finished  products  and  the 
exhibits  will  contain  those  of  organic 
and  inorganic  origin,  of  solid,  liquid. 
or    gaseous    form,    and    of   every    con- 


The  Eureka  Metallurgical  Co.,  of 
Eureka,  Utah,  has  purchased  a  4J  ft. 
diameter  Hardinge  conical  ball  mill  for 
use  in  its  test  plant. 

W.  S.  Greene,  designing  engineer  for 
Cia  Mincra  Mexicana  los  Tejones,  Yaga, 
Hayaritt,  Mexico,  will  be  pleased  to 
receive  catalogs  on  equipment  pertinent 
to  the  construction  of  a  250-ton  cyanide 
mill.  His  address  is  211  Pacific  Hotel, 
Los  Angeles,  Cal. 

The  Golding  Keene  Co.,  of  Keene, 
N.  H.,  has  purchased  an  8-ft.  Hardinge 
conical  pebble  mill  for  grinding  feld- 
spar. The  system  that  will  be  used  is 
the  new  method  of  continuous  grinding 
which  has  caused  such  favorable  com- 
ment within  the  last  few  months  in  the 
feldspar  industry,  being  similar  to  that 
recommended  by  Raymond  B.  Ladoo,  of 
the  U.  S.  Bureau  of  Mines. 

H.  H.  Buckman  and  G.  A.  Pritchard 
announce  that  they  have  sold  their  in- 
terest in  and  severed  their  connection 
with  Buckman  &  Pritchard,  Inc.,  Min- 
eral City,  Fla.  This  company  mines 
and  prepares  titanium  ores  from  which 
are  made  titanium  alloys  and  white 
titanium   pigments.     Messrs.    Buckman 


TRADE    CATALOGS 


Filter  Paper — E.  H.  Danziger  &  Co., 
Inc.,  17  Madison  Ave.,  New  York  City, 
distributors  of  Carl  Schleicher  &  Schiill 
filter  papers,  have  issued  a  four-page 
pamphlet  giving  sizes  and  grades  of 
these  brands  of  filter  papers. 

Melting  Furnaces — W.  S.  Rockwell 
Co.,  50  Church  St.,  New  York  City,  have 
just  issued  Bulletin  No.  243,  which  de- 
scribes stationary  and  tilting  crucible 
melting  furnaces  for  aluminum,  brass, 
bronze,  copper,  gold,  monel  metal, 
nickel,  silver,  and  other  non-ferrous 
metals.  These  may  be  oil-  or  gas-fired. 
Three  different  sizes  of  stationary  cru- 
cible furnaces  and  four  of  the  tilting 
types  are  listed.  Specifications  of  these 
are  given. 

Pump  Units  —  The  Allis-Chalmers 
Manufacturing  Co.,  Milwaukee,  Wis., 
has  recently  issued  leaflet  No.  2061, 
which  points  out  the  advantages  and 
uses  of  the  ll-in.  Type  "22"  Centrifu- 
gal Pumping  Unit.  The  pump  is  a 
single  suction  pump  and  the  driving 
motor  is  type  "AR,"  continuous-rated 
50  deg.  squirrel-cage  induction  type 
provided  with  moisture-resisting  wind- 
ings. 

Steel  Belt  Conveyors — Sandvik  Steel, 
Inc.,  with  works  at  Sandviken,  Sweden, 
and  offices  at  233  Broadway,  New  York 
City,  have  issued  a  twenty-six  page, 
illustrated  booklet  describing  Sandvik 
steel  belt  conveyors.  These  belts  are 
made  of  high-grade  charcoal  steel  by  a 
special  process,  cold-rolled,  hardened, 
and  tempered.  They  are  manufactured 
in  one-piece  lengths  of  250  to  325  ft.,  in 
various  widths,  and  in  thickness  from 
19  to  20  s.w.g.  Their  flexibility  and 
dense,  hard  surface  provide  the  elastic 
and  wear-resisting  qualities  so  essen- 
tial in  a  conveyor  belt.  There  has  been 
little  material  in  print  on  steel  con- 
veyor belting,  although  the  Sandvik 
works  have  been  producing  this  type  of 
belts  for  the  last  twelve  years  and  have 
made  1,300  installations  of  conveyors 
of  varying  dimensions  up  to  800  ft., 
center  lengths. 
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Persistence  of  Tertiary  Veins  in  Depth 

WHEN  WE  TALK  about  veins  persisting  in 
depth,  or  dying  out,  it  is  first  of  all  necessary  to 
specify  what  kind  of  veins.  There  are  veins 
and  veins.     And  the  known  laws  vary  accordingly. 

Take,  as  one  type,  the  shallow-formed  veins,  which 
have  formed  in  or  near  volcanic  rocks  of  Tertiary  age. 
These  have  been  sometimes  called  the  bonanza  type. 
They  were  formed  in  the  Tertiary,  in  a  belt  around  the 
rim  of  the  Pacific  Ocean,  and  to  some  extent  elsewhere. 
In  North  America  they  form  a  prominent  type  of  vein 
in  all  the  regions  from  the  Rocky  Mountains  to  the 
Pacific — the  Cordilleran  belt. 

The  ores  of  these  veins  never  had  great  vertical  range 
of  ore-deposition ;  this  was  due  to  the  conditions  of  for- 
mation. The  greatest  demonstrated  vertical  range  which 
we  know  for  ore  deposits  of  this  type  is  at  Guanajuato, 
in  Mexico,  where,  at  the  Valenciana  mine,  from  top  to 
bottom,  the  extent  was  around  three  thousand  feet.  At 
Guanajuato  they  had  the  top  of  the  orebody  as  well  as 
the  bottom ;  so  they  had  the  whole  vertical  range.  Other 
similar  veins,  however,  are  cut  by  erosion  at  various 
planes — near  the  top,  around  the  center,  or  near  the 
bottom.  So  your  typical  Tertiary  bonanza-type  vein 
(predominantly  gold-silver  bearing)  may  go  down  five 
hundred,  a  thousand,  fifteen  hundred,  feet.  You  are 
very  lucky  if  it  goes  down  two  thousand  (from  top  to 
bottom  of  orebody)  ;  and  it  is  probable,  from  the  above 
observations,  that  around  three  thousand  feet  is  the 
greatest  depth  you  can  hope  for — and  ten  to  one  your 
hopes  will  be  blasted. 

Where  these  veins  are  bottomed — and  our  Western 
country  is  very  full  of  these  veins  which  have  been 
bottomed — there  is  no  more.  Useless  to  theorize  about 
"barren  zones,"  "secondary  enrichment,"  and  other 
ignorant,  pseudo-scientific  claptrap,  and  spend  good 
money  in  deep  sinking.  It  has  been  tried,  and  never 
succeeded.  Theoretically,  also,  the  chances  are  all  against 
success. 

These  observations  apply  only  to  the  type  of  veins 
described.  We  may  take  up  the  question  of  other  types 
later.  The  extreme  vertical  limit  of  some  types  has 
never  yet  been  reached. 


The  Tractor  in  Mine  Operation 

THE  INTRODUCTION  of  underground  mining  ma- 
chinery marked  the  beginning  of  an  epoch  which 
may  well  be  regarded  as  an  important  one  in  the 
annals  of  mining.  The  compressed-air  drill,  the  various 
types  of  haulage  equipment,  the  loading  machine,  the 
small-type  air  hoist,  all  registered  advance  in  under- 
ground work  and  have  aided  in  keeping  costs  at  figures 
that  have  permitted  a  margin  of  profit  despite  in- 
creasing wages  and  other  advancing  expenses.  The 
trend  toward  meehanicalization  of  operations  has  been 


noticeable  not  only  in  underground  work;  in  fact, 
considerable  advances  have  been  made  in  surface- 
machinery  design,  the  greater  part  of  which  has  a 
direct  application  to  underground  operation,  although 
situated  "on  top."  Here,  however,  the  trend  has  been 
toward  larger  capacity  machines,  such  as  hoists  and 
compressors,  rather  than  toward  perfecting  equipment 
for  a  diversity  of  purposes. 

With  the  advent  of  the  automobile,  and  later  on  the 
automobile  truck,  many  of  the  vexatious  problems  con- 
cerning transportation  were  solved,  but  there  remained 
a  demand  for  a  machine  which  would  successfully,  and 
at  a  moderate  cost,  perform  certain  functions  that 
were  done  either  by  large  machinery,  manual  methods. 
or  not  at  all.  This  was  particularly  true,  and  still  is, 
at  some  of  the  smaller  mines  and  those  to  which  ship- 
ment is  expensive  and  difficult.  This  demand  is  met, 
to  some  degree  at  least,  by  the  small-type  tractor, 
which  seems  to  combine  portability,  power,  low  cost, 
and  simple  operation.  The  capacities  of  the  different 
makes  vary,  but  it  may  be  said  that  20  hp.  is  about  an 
average.  Fuel  consumption  is  small,  and  other  consid- 
erations make  its  use  most  advantageous  to  the  mine 
operator. 

The  application  of  the  gasoline-driven  tractor  to  uses 
other  than  those  for  which  it  was  primarily  designed 
is  proving  to  be  a  boon  that  should  not  be  overlooked. 
Not  only  is  such  a  design  suitable  for  all  sorts  of 
transit  problems  about  the  mine,  mill,  and  smelter,  but 
with  slight  modifications  it  can  be  transformed  into  a 
complete  power  unit  applicable  to  such  operations  as 
the  hoisting  and  loading  of  materials,  the  operating 
of  certain  types  of  drills,  and  serving  as  a  driving 
unit  for  portable  air  compressors. 


Cyanidation  and  Seaweed 

INTERESTING  RESEARCHES  have  been  made 
lately  at  the  experimental  plant  of  the  Department 
of  Agriculture  at  Summerland,  Cal.,  on  the  utiliza- 
tion for  various  industrial  purposes  of  what  is  termed 
kelpchar.  The  harvesting  of  seaweed  and  the  burning 
or  other  treatment  of  the  kelp  assumed  large  propor- 
tions in  California  during  the  war,  the  monthly  output 
of  weed  handled  during  1917  amounting  to  about  24,000 
tons.  A  number  of  products  were  made ;  these  included 
acetone,  used  in  the  manufacture  of  munitions.  Atten- 
tion is  now  being  paid  to  the  utilization  of  the  char  as 
a  bleaching  and  purifying  agent. 

The  use  of  lump  charcoal  as  a  precipitant  of  gold  in 
aurocyanide  solution  is  of  historic  interest  only.  Finely 
powdered,  however,  it  is  remarkably  efficient  for  the 
purpose.  The  decolorizing  and  purifying  of  liquids  by 
such  material  is  essentially  a  physical  action,  depend- 
ing on  adsorption.  It  is  not  strange,  therefore,  that 
a  recognition  of  the  bleaching  properties  of  kelpchar 
should  have  led  to  an  inquiry  as  to  its  utilization  as  a 
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precipitant    of    gold    in    solutions    resulting    from    the 

-    have    boon    made    by    Dr. 

W.  J.  Sharwood,  of  the  Homestake  company,  who  has 

demonstrated   that   kelpchar   is  an   efficient   substitute 
tallic  precipitant  that   is  ordinarily  used  in 
lurgical  plants. 

a  patent  was  taken  out  in  England  to 
ess  whereby  it  was  alleged  that  the  gold 
could    be    recovered    by    adsorption    on 
arbon.     l>r.  Sharwood's  tests  indicate  another 
link  in  the  chain  of  investigation  by  which  it  may  be 
concentrate  the  gold  in  sea  water  by  means 
.    '"precipitant"'    found    in    close    proximity    to    the 
"mine."    The  problem  would  seem  to  lie  in  the  selective 
rption  of  the  gold  compound,  to  the  exclusion  of 
the  other  constituents  of  sea  water;  and  this  is  doubt- 
less where  any  practical  application  of  the  idea  would 
fail. 

Experimentation  of  this  kind  may  appear  to  have  no 
immediate  commercial  application;  but  every  step  in 
progress  toward  a  comprehensive  knowledge  of  all  such 
reactions  will  help  to  formulate  a  satisfactory  explana- 
tion of  much  that  is  now  obscure  in  many  phases  of 
wet  chemico-metallurgical  operations.  It  may,  more- 
over, form  the  basis  of  further  research  that  may  point 
a  way  to  more  economical  and  efficient  treatment  of 
low-grade  ores. 


with  tile,  various  composition  materials,  wood  shingles, 
asbestos  shingles,  and  lately  with  zinc  and  copper  also. 
For  structural  and  switchboard  purposes,  soapstone, 
marble,  and  tile  are  active  competitors. 

The  depressed  condition  of  their  industry  has  lately 
aroused  slate  producers  to  a  realization  of  the  great 
need  for  united  action  to  obtain  the  recognition  that 
their  product  warrants.  Two  conferences  have  recently 
been  held,  with  the  result  that  a  National  Slate  Asso- 
ciation has  been  formally  organized.  A  committee  is 
now  preparing  bylaws  and  making  plans  for  future 
activities. 

Heretofore  the  demand  for  slate  have  been  governed 
largely  by  increases  or  decreases  in  the  popularity  of 
competing  materials,  the  slate  producers  having  pas- 
sively accepted  whatever  came  their  way.  The  recently 
established  organization  should  mark  a  new  era  in  the 
slate  industry — an  era  when  passivity  will  give  place 
to  aggression.  There  is  now  evident  in  the  industry  a 
spirit  of  unity  that  heretofore  has  been  sadly  lacking, 
a  tendency  for  everyone  to  put  his  shoulder  to  the 
wheel  in  an  earnest  endeavor  to  improve  the  product 
and  broaden  the  market ;  there  has  been  an  awakening 
to  present-day  industrial  tendencies  and  opportunities 
and  a  realization  of  the  need  for  co-operative  effort, 
instead  of  the  unorganized  and  ineffective  policy  of 
every  man  "going  on  his  own." 


Revival  of  the  Slate  Industry 

THE  USE  OF  SLATE  for  covering  places  of 
human  habitation  probably  dates  back  to  the  pre- 
historic period  when  the  cave  man  sought  refuge 
from  storms  beneath  arch'ed  piles  of  slate  that  had 
fallen  down  in  precipitous  ravines.  When  man  pro- 
gressed beyond  the  stage  of  merely  seeking  refuge,  to 
that  of  rudely  hewing  his  home  in  the  face  of  a  cliff, 
undoubtedly  slate  still  held  its  own  as  a  roofing  mate- 
rial; and  possibly  it  covered  the  homes  of  a  larger 
proportion  of  the  human  race  than  it  does  in  the  year 
of  grace  1922.  However,  as  the  statistics  of  that 
period  are  somewhat  less  accurate  than  those  of  today, 
it  is  clearly  out  of  the  question  to  settle  the  matter 
conclusively. 

Coming  down  to  more  modern  times,  a  slate-roofed 
chapel  built  in  the  eighth  century  at  Bradford-on-Avon, 
Wiltshire,  England,  affords  evidence  of  the  use  of  this 
mineral  product  many  centuries  ago.  Through  suc- 
ceeding years  the  slate  industry  has  experienced 
alternate  periods  of  activity  and  depression.  Cheaper 
and  more  easily  handled,  though  less-enduring  mate- 
rials, have  found  public  favor;  and  one  after  another 
has  fought  with  slate  for  supremacy  in  the  roofing 
industry.  The  struggle  is  by  no  means  over;  in  fact, 
the  competitors  in  the  field  are  increasing  constantly. 
The  extension  of  the  slate  industry  to  include  the  manu- 
facture of  steps,  panels,  baseboards,  and  electrical 
switchboards  has  alleviated  the  situation  to  some  ex- 
tent, but  competition  in  these  branches  also  is  remark- 
ably keen. 

During  the  war  some  activities  in  the  slate  industry 
were  seriously  curtailed,  for  structural  and  roofing 
slate  were  classed  as  non-essential  products  from  a 
military  standpoint.  On  the  other  hand,  the  manufac- 
ture of  slate  switchboards  received  added  impetus,  for 
they  were  regarded  as  essential,  and  were  greatly  in 
demand.  On  the  whole,  slate  recently  has  experienced 
a  succession  of  lean  years.    For  roofing  it  must  compete 


Fabricating  Copper  Articles  at  the  Mine 

A  CLOSER  CO-OPERATION  between  mining  and 
manufacturing  promises  to  result  in  the  avoidance 
.  of  so  much  economic  waste  that  it  is  interesting  to 
note  that  experimentation  in  connection  with  the  direct 
production  of  copper  sheeting  from  leach  solution  is 
still  in  (progress  at  one,  at  least,  of  the  large  copper 
plants  in  the  Southwest.  For  this  purpose  a  revolving 
drum  is  employed,  somewhat  similar  in  appearance  to 
an  Oliver  filter,  the  bottom  of  which  dips  in  the  high- 
copper  solution  from  the  leaching  vats,  the  level  being 
maintained  constant,  despite  a  continuous  flow  into 
and  out  of  the  trough.  Cord  is  wound  spirally  on  the 
surface  of  this  drum  and  spaced  about  three  inches 
apart.  The  surface  is  then  coated  with  a  solution  of 
sodium  sulphide.  Current  is  then  applied  from  an  elec- 
trode in  the  bath  and  travels  through  the  solution  to  the 
surface  of  the  revolving  drum,  on  which  copper  is  de- 
posited. A  thin  but  perfectly  smooth  sheet  of  copper  is 
deposited.  This  is  wound  off  on  spools,  being  washed  en 
route.  It  is  then  passed  through  machines  and  pressed 
into  shapes,  which  are  afterward  soldered  together  to 
form  radiators  for  automobiles.  A  number  of  other  all- 
copper  articles  might  successfully  be  made  in  a  similar 

manner. 

■*■ 

Congress  and  Efficiency 

DELAY  BY  CONGRESS  in  passing  the  usual  ap- 
propriation bills  is  resulting  in  a  stagnation  of 
the  U.  S.  Geological  Survey  field  program. 
Parties  that  should  be  started  for  the  field  at  once  are 
marking  time,  and  waiting  for  the  necessary  action. 
For  work  which  has  to  be  done  as  far  off  as  Alaska, 
and  where  the  season  must  be  carefully  parceled  out, 
this  is  a  serious  matter,  and  results  in  a  great  loss  of 
efficiency.  It  would  pay  the  country  if  Congress  would 
consider  these  things  more — not  only  how  much  money 
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it  allots  to  this  and  that,  but  what  result  i-  obtained 
for  each  dollar.  Instead  of  this  practical  interest  in 
efficiency,  Congress  is  considering  lengthening  the 
working  day  for  Government  bureaus  to  eight  hours. 
Efflcincy  is  not  measured  by  hours  but  by  results. 

Under  existing  Federal  regulations,  a  Government 
employee  may  hire  a  horse  or  a  "horse  and  buggy";  but 
it  is  not  legal  to  hire  an  automobile.  The  regulations 
have  not  yet  been  brought  up  to  the  automobile  era. 
General  Dawes  might  well  look  into  some  of  these 
stupid  obstacles  to  obtaining  adequate  returns  for  ex- 
penditures. 

■♦■ 

The  Wrong  Word 

FOR  MANY  YEARS  Mr.  Rickard  has  been  a  cru- 
sader in  the  cause  of  better  writing  among  tech- 
nical men — primarily  among  mining  engineers. 
He  does  not  contend  that  literary  elegance  should  be  the 
goal  of  every  engineer,  but  he  does  maintain  that  the 
engineer  should  be  as  efficient  in  his  waiting  as  he  is  in 
his  technical  work.  He  argues  that  the  first  requisite  for 
effective  writing,  in  fact  the  prime  purpose  of  technical 
writing,  is  to  express  ideas  in  a  form  in  which  they 
cannot  be  misunderstood  by  the  reader.  It  must  be 
clear  to  be  convincing,  and,  to  be  successful,  an  engi- 
neer, like  a  financier,  for  example,  must  be  able  to  con- 
vince his  clients  or  his  associates. 

There  is  no  use  denying  the  fact  that  technical  men 
have  been  lax  in  this  respect;  at  the  same  time  it  is 
pleasant  to  note  a  tendency  to  take  greater  pains  with 
writing.  And  when  a  competent  engineer  takes  pains 
with  anything  he  is  likely  to  do  it  well.  Mr.  Rickard 
has  published  two  books  on  technical  writing,  and  he  is 
now  preparing  a  third,  which  will  include  several  chap- 
ters of  the  earlier  work,  thoroughly  revised,  and  a 
number  of  entirely  new  ones.  Of  the  latter,  one  is 
entitled  "The  Wrong  Word."  It  will  be  found  in  the 
present  issue  of  the  JournaLPress.  Mr.  Rickard  does 
not  expect  everyone  to  agree  with  all  of  his  ideas;  in 
fact,  he  anticipates  disagreement  with  particular  details. 
He  hopes,  as  he  says  in  the  preface  of  his  second  book, 
to  cause  engineers  to  "sit  up  and  take  notice."  He 
strives  to  arouse  intelligent  interest  in  the  proper  use 
of  language. 


Should  an  Engineer  Advertise? 

SHOULD  A  CONSULTING  ENGINEER  who  de- 
sires to  sell  his  experience  and  services  undertake 
to  get  in  touch  with  prospective  clients  by  the  mod- 
ern method  of  publishing  advertisements  in  the  press? 
To  this  question  the  answers  will  be  many  and  various. 
On  the  one  side  is  the  conception  of  engineering 
as  a  profession — a  fourth  profession,  added  to  the 
ancient  aristocratic  trio,  the  doctor,  the  lawyer,  and  the 
minister.  Tradition  prescribes  that  these  three  shall 
not  advertise.  The  doctor  who  advertises  at  once  places 
himself  in  a  definite  category  in  our  minds — that  of 
the  exploiter  and  quack.  The  lawyer  does  not  advertise. 
For  such  professional  men  it  is  understood  that  ad- 
vertising is  unethical;  and,  being  so  considered,  it  is 
unprofitable.  We  once  knew  an  able  lawyer  who  ruined 
his  career  by  breaking  the  bounds  of  tradition  and 
resorting  to  advertising  in  order  to  extend  his  practice. 
A  professional  man,  according  to  custom,  lets  his  work 
speak  for  itself.  His  first  case,  if  the  work  is  well  and 
skillfully  performed,  procures  a  reputation  growing  by 


word  of  mouth,  ami  ins  clientele  gradually  spreads. 
And  this  is  practically  the  custom  amour  consulting 
mining  engineers. 

On  the  other  hand,  engineering,  as  has  often  been 
pointed  out.  is  a  business  as  well  as  a  profession.  This 
becomes  more  decided  and  evident  in  the  case  of  en- 
gineers who  specialize  in  the  designing  of  industrial 
plants — paper  mills,  foundries,  textile  plants,  and  the 
like.  Such  engineers,  in  addition  to  being  consulting  and 
constructing  engineers,  may  also  undertake  the  manage- 
ment of  business,  especially  of  public  utilities  like  gas 
and  electric  operations,  and  street  railwaj  ).  They  are 
essentially  business  men;  and  in  business,  advertising 
is  the  chosen  and  highly  devoloped  device  for  securing 
business.  It  is  not  only  customary  but  ethical;  it  is 
practical;  it  answers  the  purpose  of  putting  the  pur- 
chaser of  goods  or  services  in  direct  touch  with  the 
seller,  in  the  most  businesslike  and  efficient  manner. 

At  a  recent  meeting  of  the  American  Association 
of  Engineers  a  successful  engineer  of  the  type  last 
described  took  the  ground  that  "Outworn  codes  of 
ethics,  timidity,  custom,  and  the  popular  opinion  grad- 
ually formed  from  these  seem  to  have  set  a  limit  to 
those  who  may  advertise.  But  it  is  a  wholly  artificial 
limit.  In  discussions  with  engineers  regarding  advertis- 
ing I  have  found  no  logical  objection  to  it."  And  he 
concludes  that  "The  best  test  of  whether  advertising 
is  ethical  is  the  test  of  its  truthfulness.  If  it  states 
the  truth,  there  is  no  justifiable  objection  to  it." 

This  wide  divergence  of  opinion  comes  largely  from 
the  wide  spread  of  the  great  inclusive  group  loosely- 
called  engineers.  Mining  engineers,  it  may  be  stated 
in  general  terms,  do  not  advertise.  True,  they  carry 
their  professional  cards  in  the  Journal-Press,  but  that 
is  a  sort  of  directory,  a  method  of  letting  their  friends 
know  their  postoffice  and  cable  address,  rather  than  a 
bid  for  work.  Yet  most  engineers  have  a  lingering  hope 
that  on  occasion  this  custom  may  bring  them  practice: 
at  the  least  they  look  upon  it  as  a  necessary  precau- 
tion, so  that  they  may  not  be  difficult  to  find  if  any- 
body should  want  them,  and  an  insurance  that  a  sudden 
undefined  opportunity  will  not  perchance  pass  them  by; 
therefore,  in  a  refined  and  gentlemanly  sense,  such  a 
card  is  an  advertisement.  Nay,  many  complain  frankly 
that  these  cards  are  not  efficient  enough,  because  they 
are  read  by  other  engineers,  and  not  by  the  men  that 
hire  the  engineers.  And  it  is  not  an  unknown  experi- 
ment, as  we  recall  that  a  firm  of  consulting  mining 
engineers  inserts  a  conspicuous  card — an  advertisement, 
in  short — in  a  sober  and  conservative  financial  paper, 
one  read  by  that  class  that  owns  and  controls  mines: 
and  such  an  experiment  has  been  made  with  no  loss 
of  prestige.  If  the  practice  has  not  spread,  it  is  per- 
haps as  much  on  account  of  the  expense  as  because  of 
any  feeling  that  a  breach  of  professional  ethics  had 
been  approached. 

We  have  read  an  interesting  account  by  a  Spanish 
traveler,  of  his  visit  to  the  great  Valenciana  mine,  in 
Guanajuanto,  a  couple  of  centuries  ago.  According  to 
custom,  he  "walked"  down  into  the  mine,  by  the  tor- 
tuous "camino,"  but  was  granted  the  favor  of  being 
hoisted  up  the  great  octagonal  shaft  by  one  of  the 
mule  whims  which  slowly  elevated  the  ore  in  rawhides. 
He  was  put  into  a  sort  of  saddle,  made  by  looping  the 
end  of  the  hoisting  rope,  so  that  he  stuck  his  legs 
through  loops  and  held  on  with  his  hands;  and  his 
guide  was  similarly  provided  for.  directly  above  him, 
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•iv.      If    he    let    go    his    hand-hold,    his 

nnuld  slip  out  of  the  loops.  The  hoisting  operation 

half  an  hour  or  more:  and  the  guide  regaled  him 

n  on  the  way  up.    "The  last  man  whom 

."  he  observed,  "let  go  and  fell  when  we  were 

it  half-way  up,  but  with  such  discretion  that  I  did 

\e  the  occurrence  till   I  had  arrived  at  the 

The  engineer  who  desires  to  extend  his  practice  by 
sing  will  perhaps  find  no  logical  obstacle,  as  was 
claimed  by  the  speaker  quoted  above.  As  a  practical 
matter,  traditions  and  popular  opinion  are  also  power- 
ful and  tangible  factors:  and  he  will  find  it  necessary 
to  proceed  with  as  much  discretion  as  the  investigator 
of  mines  of  whom  the  Spanish  author  so  quaintly 
writes.  And  even  in  this  case,  although  the  tale  does 
not  specify,  we  suspect  that  the  exemplary  discretion 
did  not  save  the  discreet  one  from  being  badly  bumped. 


The  Tariff  on  Cyanide 

DOWN  IN  CONGRESS  there  is  much  discussion 
I  about  the  tariff  on  cyanide.  The  Western  Sen- 
ators are  divided  on  the  question;  but  the  two 
Senators  from  Nevada,  respectively  Republican  and 
Democrat,  are  a  unit  against  the  tariff.  The  supporters 
of  the  tariff  argue  in  favor  of  keeping  alive  an  Ameri- 
can industry  for  national  emergencies.  But  its  oppo- 
nents point  out  that  the  American  industry  is  a  monop- 
oly, of  largely  German  ownership,  and  that  the  same 
company  is  agent  for  the  German  cyanide  industry. 
Therefore,  the  Nevada  Senators  do  not  believe  that  the 
mining  industry  should  have  to  pay  a  tax,  even  though 
a  slight  one,  on  its  supplies,  but  that  it  should  buy 
as  cheaply  as  possible. 

Supporters  of  free  cyanide  have  been  somewhat  dis- 
appointed at  the  attitude  of  the  American  Mining 
Congress,  which  has  remained  neutral  in  the  matter; 
possibly,  it  has  been  surmised,  because  it  does  not  want 
to  spoil  its  unbroken  record  of  being  in  favor  of  a 
tariff  on  everything;  and  partly,  perhaps,  for  other 
reasons.    We  can  see  no  adequate  reason  for  this  tariff. 


Assaying  Without  Chemicals 

A  PPROXIMATE  assays  of  certain  substances  may 
l\  be  determined  without  the  services  of  the  skilled 
■i-  A.  chemist,  without  fire  or  chemicals,  without  grind- 
ing the  sample,  and  in  a  small  fraction  of  the  time 
ordinarily  required.  All  that  is  needed  is  a  specific- 
gravity  apparatus,  such  as  the  Jolly  balance,  which 
permits  the  determination  of  the  weight  of  a  substance 
first  in  air,  and  secondly  when  submerged  in  water. 

In  a  paper  presented  at  the  annual  convention  of  the 
American  Society  for  Steel  Treating  last  fall,  Arthur  S. 
Townsend,  chief  chemist  of  the  Cleveland  Twist  Drill 
Co..  outlined  a  method  for  the  determination  of  tungsten 
in  high-speed  steels  by  their  specific  gravity  which  was 
accurate  to  within  0.3  per  cent  of  the  amount  of 
tungsten  present.  The  method,  of  course,  is  valuable 
only  when  it  is  known  that  the  steel  is  a  tungsten  steel 
and  that  the  amounts  of  other  constituents  except  iron 
show  little  variation  in  different  samples.  That  is,  the 
tungsten  and  iron  are  the  variables,  the  specific  gravity 
of  the  former  being  18.7  and  of  the  latter,  7.8.  Then  it 
ecessary  to  make  up  a  table  giving  actual 
analyses  and  corresponding  specific  gravities  for  refer- 
ence purposes. 


This  method  would  seem  to  have  application  in  other 
fields,  Why,  for  example,  would  it  not  be  possible  to 
determine  the  amount  of  copper  in  blast-furnace  matte 
by  this  method?  The  sample  could  be  taken,  the  weight 
in  air  and  water  determined,  and  the  result  calculated 
by  the  use  of  the  slide  rule  or  logarithms  in  five  or  ten 
minutes  without  any  more  chemical  or  arithmetical  skill 
than  is  possessed  by  the  ordinary  shift  boss  or  furnace 
foreman.  Matte  varies  only  in  its  copper  and  iron  con- 
tent, and,  although  the  difference  between  the  specific 
gravities  of  copper  and  iron  is  not  great,  the  results 
should  at  the  very  least  be  as  accurate  as  is  necessary 
for  operating  purposes.  Lead-containing  materials  offer 
even  greater  opportunities  for  the  use  of  this  method 
than  do  copper.  Slags,  as  a  rule,  do  not  offer  quite  the 
possiblities,  but  valuable  information  might  be  obtained 
here  also,  where  the  charges  do  not  show  wide  variation 
in  composition.  At  any  rate,  it  would  seem  to  be  worth 
while  to  assemble  the  results  of  a  series  of  chemical 
analyses  and  specific-gravity  determinations  on  daily 
samples  and  see  if  some  useful  relation  cannot  be  found 
between  the  two.  Diamond-drill  cores,  and  even  samples 
of  mine  rock,  in  which  the  character  of  gangue  and 
mineral  are  constant,  might  also  be  roughly  assayed  by 
this  method. 


Wanted,  More  Information  About  Mines 

STATE  MINE  INSPECTORS  or  officials  who  per- 
form their  functions  should  consider  it  their  duty 
to  publish  at  regular  intervals  comprehensive  lists 
of  the  companies  operating  or  having  property  within 
their  several  states.  Many  of  them  do,  but  in  some 
states  they  do  not.  Some  of  the  lists  published  give 
little  more  than  the  name  and  address  of  a  company. 
Others  are  more  informative.  The  report  of  the  Idaho 
Inspector  of  Mines,  for  instance,  is  practically  a  hand- 
book of  Idaho  mines. 

Frequently,  though  it  may  seem  odd,  some  one  who 
has  been  offered  the  opportunity  to  invest  in  mining 
stock  is  inquisitive  enough  to  want  to  know  about  the 
property.  The  number  of  mining  companies,  with  and 
without  holdings,  is  legion,  and  often  it  is  with  diffi- 
culty that  such  a  desire  for  knowledge  can  be  satisfied. 
No  one  should  be  better  posted  than  a  state  inspector 
on  the  properties  within  his  state.  Not  that  he  should 
knock  or  boost,  or  be  expected  to  pass  upon  the  reliabil- 
ity of  a  company.  This  would  be  unwise.  But  such 
facts  as  the  address  of  a  company,  the  location  and 
description  of  its  property,  its  officers,  capitalization, 
its  history  in  brief,  with  other  kindred  data,  could  well 
be  published  annually. 

Recently  we  sought  a  list  of  the  mines  of  Alabama. 
From  Birmingham  comes  word  that  an  up-to-date  list 
of  coal-mining  operations  exists,  but  not  of  ore  mines. 
It  seems  that  the  state  inspector  has  not  been  able  to 
establish  his  authority  over  operations  of  this  class, 
and  cannot  therefore  secure  authoritative  information 
regarding  them.  This  is  but  a  case  in  point.  If  the 
inspector  can  secure  the  information,  the  public  has  a 
right  to  know  it. 

Fraudulent  stock  promotions  are  made  more  difficult 
the  more  the  public  knows  of  the  property  concerned. 
They  will  not  be  made  impossible,  however,  by  any 
amount  of  published  information,  for  the  boob  will  still 
remain  a  boob  and  will  never  stop  to  ask.  Still  the 
information  is  desirable,  that  protection  be  afforded  the 
public,  and  as  a  matter  of  record. 
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Alaskan  Affairs 


By  T.  A.  Rkkard 


THE  Governor  of  Alasfta,  Mr.  Scotl  C.  Bone,  itated 
recently  at  Washington  that  the  administration 
of  tlif  Territory  is  "chaotic"  and  thai  "the  over- 
shadowing need  is  a  simplified  and  co-ordinated  system". 
For  several  months  there  have  been  rumors  of  dissen- 
sion in  the  President's  cabinet,  on  account  of  the  pro- 
posal to  remove  the  Forestry  Service  from  the  Depart- 
ment of  Agriculture  to  that  of  the  Interior.  It  is  well 
to  note  that  even  the  supporters  of  the  Secretary  of 
Agriculture  concede  that  the  development  and  progress 
of  Alaska  are  hindered  by  a  bureaucratic  control  that 
not  only  is  scattered  among  several  departments  but 
suffers  from  the  fact  that  it  is  exercised  at  a  distance 
of  more  than  4000  miles. 

Surely  something  is  wrong  up  North.  The  population 
decreased  from  64,356  in  1910  to  54,933  in  1920.  The 
white  people  numbered  only  30,000  in  1920  and 
yet  they  produced  and  shipped  minerals,  fish,  and 
furs  worth  $69,000,000  in  that  year.  Today  the  whites 
do  not  exceed  20,000.  The  area  of  Alaska— 586,000 
square  miles — is  equal  to  the  combined  areas  of  Min- 
nesota, Wisconsin,  Iowa,  Illinois,  Missouri,  Kansas,  and 
Nebraska.  It  was  bought  from  Russia  for  $7,200,000. 
The  fisheries  alone  have  yielded  over  $50,000,000  in  a 
single  year  and  the  gold  mines  in  one  year  have  pro- 
duced three  times  the  purchase  price. 

At  the  present  time  half  the  population,  white  and 
Indian,  is  engaged  in  the  fishing  industry',  which  has 
declined,  for  the  reason  that  the  fish  have  been  so  ruth- 
lessly killed  that  the  Department  of  Commerce  has  had 
to  impose  restrictions.  On  the  other  hand,  the  pro- 
tection of  the  forests,  with  their  20,000,000  acres  of 
spruce  and  hemlock,  is  in  the  hands  of  the  Forest 
Service,  with  headquarters  at  Juneau,  but  acting  under 
the  Secretary  of  Agriculture.  Again,  the  Navy  Depart- 
ment has  been  operating  coal  mines  in  the  Matanuska 
field  and  has  spent  a  million  dollars  already  in  these 
operations,  which  it  is  proposed  to  place  shortly  in  the 
care  of  the  Secretary  of  the  Interior.  The  complaint  is 
made  that  this  distribution  of  control  among  the 
various  bureaus  of  the  Government  is  paralyzing  the 
industrial  life  of  Alaska,  and  that  the  only  remedy  is 
to  co-ordinate  and  consolidate  the  administration  of  the 
Territory.  That  is  desirable,  but  it  will  not  cure  the 
malaise  that  has  crippled  the  progress  of  Alaska.  I  am 
in  agreement  with  Maurice  D.  Leehey,  who,  in  an 
article  appearing  in  'Northwest  Mining  Truth'  of 
February  15,  insists  that  Alaska  needs  "a  return  to  the 
simple  freedom  of  individual  opportunity  which  peopled 
and  prospered  the  United  States".  Mr.  Leehey  claims 
that  the  withdrawal  by  the  Government  of  the  coal- 
lands  in  1907,  the  futile  pi-osecution  of  honest  pioneers, 
and  the  enforcement  of  the  Leasing  Act  have  hindered 
development.  The  people  of  Alaska  have  no  voice  in  their 
own  government,  they  are  governed  by  bureau  chiefs 
that  do  not  know  either  their  circumstances  or  their 
needs;  they  are  harassed  by  petty  officials.  The  in- 
evitable result  is  to  discourage  initiative,  particularly 
on  the  part  of  the  small  operator,  on  whom  depends  the 
pioneer  work  requisite  for  the  development  of  the 
North.  It  is  noteworthy  that  one-fifth  of  the  value  of 
the  products  exported  from  Alaska  in  1920  was  copper, 
nearly  all  of  which  was  produced  by  one  big  corporation. 
More  than  half  of  the  exports  was  canned  salmon,  and 


most  of  this  was  shipped  b\  hall  a  do/en  pai  king  com- 
panies. Of  the  $8,000,000  of  gold  produced,  more  than 
half  was  from  lode  mines,  and  chiefly  from  the  proper- 
ties of  two  big  companies.  In  1920  only  $3,630,000  of 
gold  came  from  alluvial  workings.  The  number  of 
placer  miners — the  pioneers  of  indust  rj  hasdimini 
sadly  during  recent  years. 

The  Federal  Government  has  done  much  for  Alaska ; 
notably  in  building  the  railroad  to  Fairbanks,  in  estab- 
lishing agricultural  stations  for  the  encouragement  of 
farming  and  gardening,  and,  as  we  miners  know,  in  con- 
ducting an  elaborate  series  of  geological  investigations 
under  the  leadership  of  Mr.  A.  H.  Brooks.  These 
favors  are  appreciated  by  the  Alaskans,  but  I  think 
Federal  help  in  developing  the  region  has  been  frus- 
trated, in  large  measure,  by  the  restrictions  on  enter- 
prise, particularly  by  means  of  the  regulations  applying 
to  location  and  tenure  of  mineral  land,  and  obstructions 
to  prospecting  offered  by  the  Forestry  Service. 

The  idea  prevails  in  some  circles  that  Alaska  needs 
the  interest  and  industrial  participation  of  large  capital, 
working  under  the  patronage  of  the  gentlemen  at  Wash- 
ington. The  people  of  Alaska  are  of  the  opinion  that 
what  is  needed  is  more  encouragement  for  the  small 
operator.  It  is  believed  that  this  can  be  furthered  by 
the  passage  of  the  bill  for  the  better  development  of 
Alaskan  resources  introduced  by  Mr.  Charles  F.  Curry, 
of  the  House  Committee  on  Territories;  and  I  note  that 
at  the  recent  Northwest  Mining  Convention  at  Spokane 
a  resolution  was  passed  endorsing  this  bill,  "to  the 
end  that  the  several  bureaus  in  Washington  having  to 
deal  with  the  natural  resources  of  Alaska  be  co- 
ordinated and  united  in  so  far  as  their  Alaskan  activi- 
ties are  concerned,  with  an  authorized  representative 
resident  in  Alaska".  In  the  same  resolution  an  early 
return  was  urged  "to  that  liberal  public-land  policy 
which  has  been  so  successful  in  the  Great  West,  both  in 
the  United  States  and  Canada,  by  the  encouragement  it 
gave  to  individual  initiative  and  pioneer  effort". 
Unfortunately  the  affairs  of  Alaska  are  mainly  in  the 
hands  of  persons  representing  the  populous  parts  of 
the  United  States,  they  are  administered  by  individuals 
ignorant  of  conditions  in  the  North,  they  are  controlled 
by  large  corporations  having  headquarters  many 
thousand  miles  from  the  scene  of  productive  activity. 
The  people  of  the  Territory  ask  for  a  modified  kind  of 
home  rule.  For  example,  that  stalwart  Alaskan,  Mr. 
Falcon  Joslin,  suggests  an  administration  such  as  that 
of  the  Philippine  Islands,  with  Commissioners  of 
Public  Lands,  of  Public  Works,  of  Fisheries,  of  Educa- 
tion and  Health,  an  Attorney  General,  and  a  Seeretary 
Treasurer,  appointed  by  the  Governor  and  confirmed 
by  the  territorial  Senate.  To  these  departments  would 
be  delegated  the  duties  exercised  by  the  bureaus  and 
commissions  that  now  exist  for  the  same  purpose,  at 
Washington  and  in  Alaska.  It  seems  fair  that  the 
people  of  Alaska  should  have  at  least  as  much  self- 
government  as  the  people  of  the  Philippines;  and  I 
venture  to  add  that  the  geographic  distance  that 
separates  these  outlying  parts  of  the  United  States 
from  the  seat  of  Federal  government  is  sufficient  to 
explain  the  mistakes  that  have  been  made  in  adminis- 
tration and  to  justify  the  demand  of  the  people  of 
Alaska  as  expressed  at  the  Spokane  convention. 
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Russian  Placer  Mining 

An  Engineer  with  Long  Experience  in  the 
Gold-Producing  Region  of  the  Country- 
Presents  F;uts  Respecting  Recent 
Operations  There 
The  Editor: 

Sir — When  I  criticized  the  American  sluice  (pp.  416- 
-  in  the  Mining  atul  Scientific  Press  of  March  26, 
.  condemning  it  as  a  poor  washing  appliance, 
I  anticipated  a  rebuttal  from  C.  W.  Purington,  the 
initiator  of  its  introduction  at  the  Lenskce  mines,  but  I 
ted  his  arguments  would  be  based  on  technical 
reasoning,  instead  of  on  bookkeeping,  and,  as  ultima 
ratio,  on  a  testimonial  of  the  board  of  directors  of  the 
Lenskoe  Gold  Mining  Co.  This  testimonial  is  absurd, 
because  in  the  year  1913-14  there  was  only  one  Amer- 
ican sluice  in  operation  on  the  Lenskoe  mines — i.e.,  the 
one  on  the  Feodosieffsky  mine,  which,  after  the  mis- 
fortunes described  in  my  article,  finally  started  washing 
in  July.  1914,  and,  as  Mr.  Purington  well  knows,  until 
the  end  of  the  operating  year  it  washed  25,000  cu.yd. 
at  a  maximum.  This  amounts  to  less  than  3  per  cent 
of  the  year's  total  output  of  gravel  washed.  It  is  ob- 
vious that  so  small  a  percentage  could  not  possibly 
lower  the  average  cost  of  washing,  reduce  the  loss  of 
gold,  or  have  any  of  the  other  beneficial  effects  on  the 
operations  which  Mr.  Purington  claims.  The  testi- 
monial mentioned  might  have  been  unsolicited,  but  the 
board  of  directors  was  evidently  led  astray  by  the  re- 
ports and  statements  of  those,  who  particularly  ad- 
vocated the  introduction  of  the  American  sluice  at  the 
Lenskoe  mines. 

Mr.  Purington  states  that  the  final  diminution  of 
working  costs  was  attained  by  improvements  reducing 
the  cost  of  the  different  manipulations.  He  is  quite 
right,  and  no  objection  can  be  made  to  this,  as  it  is  the 
normal  procedure,  I  should  think,  and  certainly  there  was 
no  hocus-pocusing  at  the  Lenskoe  mines.  But  everyone 
who  has  a  thorough  practical  knowledge  of  mining  oper- 
ations, who  has  figured  estimates  of  the  output  and  pros- 
pective profits,  and  has  had  the  responsibility  for  their 
fulfilment  knows  that  improvements  and  reductions  of 
cost  in  different  manipulations  become  manifest  only 
some  time  after  the  changes  are  accomplished,  espe- 
cially when  these  improvements  and  reductions  have  to 
be  made  gradually,  keeping  the  operations  going  on  at 
full  speed  without  lowering  the  production.  Under  such 
circumstances,  bookkeeping,  for  reasons  with  which 
every  mine  manager  is  familiar,  does  not  reflect  the 
savin?  on  the  different  items  immediately  the  changes 
are  made,  but  some  time  after.  This  is  exactly  what 
happened  at  the  Lenskoe  mines,  where  the  fundamental 
improvements  made  in  every  department  by  Russian 
engineers  in  1913-14  revealed  their  full  value  at  the 
time  the  mines  came  under  the  control  of  Messrs. 
Purington  and  Smith,  who  thus  reaped  the  benefit  of  the 
efforts  of  the  former.  Thanks  to  this  "curious  coinci- 
dence," Mr.  Purington  ascribes  the  obtained  diminution 


of   costs   to   the   "methods    introduced   by    foreign   en- 
gineers." 

"The  marked  increase  in  yardage  treated  from  drift- 
ing operations,  comparing  the  seasons  1913-14  and  1914- 
15"  is  not  a  coincidence,  as  Mr.  Purington  equivocally 
says,  but  is  due  solely  to  the  extensive  development  and 
preparatory  work  done  in  1913-14,  and  the  plan  should 
have  been  followed  instead  of  making  "considerable 
modifications"  which  led  to  a  gradual  decrease  of  the 
output  of  gravel,  as  shown  by  Mr.  Purington's  table, 
relating  to  winter  washing. 

As  for  the  increase  in  the  gold  production,  which  Mr. 
Purington  ambiguously  calls  "recovery,"  it  has  nothing 
to  do  with  foreign  or  other  washing  methods,  being 
merely  the  result  of  the  fabulous  richness  of  the  Bolshoi 
Chanchik  Creek,  which  I  discovered  and  prospected  in 
1913-14,  and  on  which  the  workings  were  chiefly  con- 
centrated during  1914-15  and  subsequent  years.  The 
great  total  drifting  output  for  1914-15  of  $8,600,000  is 
a  natural  consequence  of  the  rich  contents  per  cubic 
yard  of  gravel  treated. 

One  of  the  would-be  foreign  methods  eulogized  by 
Mr.  Purington  is  the  winter  washing  of  the  gravel,  but 
he  omits  to  mention  that  winter  washing  was  introduced 
a  year  before  the  gentlemen  named  gained  control  of 
the  operations  at  the  Lenskoe  mines ;  true,  on  an  experi- 
mental scale,  only  with  the  purpose  to  ascertain  whether 
under  the  rigorous  climatic  conditions  on  the  Lena 
winter  washing  was  profitably  feasible.  On  account  of 
the  results  of  these  experiments  it  became  possible  to 
develop  winter  washing  further  in  the  following  seasons. 
Mr.  Purington  states  that  for  the  winters  1916-17  and 
1917-18  the  percentage  of  gravel  washed  attained  36J  and 
524  per  cent  respectively,  of  the  entire  season's  output. 
Quite  so,  but  it  appears  that  Mr.  Purington  does  not 
fully  understand  the  language  of  the  figures  he  summar- 
izes. In  fact,  these  figures  show  a  difference  in  the 
amount  of  winter-washed  gravel  of  only  154  per  cent 
comparing  the  seasons  1914-15  and  1915-16,  and  a  fur- 
ther microscopic  increase  of  4  per  cent  for  the  season 
1916-17.  These  figures  show  further  that  the  524  per 
cent  of  gravel  washed  in  winter  as  mined  was  not  by 
actual  improvement  and  development  of  the  method  in 
question,  but  by  a  tremendous  drop  of  65i  per  cent  in 
the  yearly  output  of  the  mines,  from  873,835  cu.yd.  in 
1913-14  to  569,679  cu.yd.  in  1916-17.  This  appears  to 
be  the  final  and  most  striking  result  of  the  much-lauded 
control  of  Messrs.  Purington  and  Smith.  Everybody 
will  agree  that  such  a  result  is  contrary  to  the  funda- 
mental principle  of  all  industry— efficiency. 

The  enormous  decrease  in  the  output  cannot  be  attri- 
buted to  war  conditions,  because  up  to  1918  the  mines 
were  furnished  with  all  provisions  and  supplies  nec- 
essary for  the  work,  nor  was  there  shortage  in  labor,  as, 
according  to  a  resolution  passed  by  the  Government 
Committee  for  Gold  Mining  Affairs,  to  which  I  was  ap- 
pointed representative  of  the  Minister  for  Trade  and 
Industry,  all  workmen  on  gold  mines  were  exempted  from 
conscription.     The  only  draft  occurred  at  the  outbreak 
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of  the  war.  at  the  end  of  .July.  1914,  during  my  manage- 
ment, when  about  1,800  miners  and  eighty  men  of  the 
stall  superintendents,  mine  busses,  and  foremen  were 
called  to  the  colors.    But  for  this  draft  the  year  L91S  I  I 

would  by  tar  have  beaten  all  records  concerning  gravel 
output  and  washing  on  the  Lenskoe  mines. 

Another  feature  of  the  control  of  the  operations  by 
Messrs  Purington  and  Smith  was  the  erection,  at  the 
Tikhen  mine,  of  a  plant,  consisting  of  a  rope-way  com- 
bined with  an  elevator,  for  the  purpose  of  working  the 
high  bank  of  an  old  open  cut.  Mr.  Purington  told  me 
of  this  plan  soon  after  his  first  arrival  at  the  Lenskoe 
mines,  but  I  did  not  consider  the  scheme  any  further,  as 
it  was  bound  to  fail.  And  so  it  did,  when  it  was  tried, 
after  I  had  resigned,  involving  a  heavy  loss  to  the 
company. 

Mr.  Purington  contends  the  trommel  washing  plants 
are  inadaptable  to  winter  washing.  Such  an  affirmation 
is  ridiculous,  for  according  to  the  laws  of  heat  trans- 
mission it  is  easier  to  heat  a  more  or  less  parallelepip- 
edal  housing  of  a  trommel  plant  from  a  central  heating 
apparatus  than  the  corridor-like  extension  of  a  sluice 
say  300  ft.  long.  Mammoth  17-ft.  dredges  are  success- 
fully heated  on  the  Klondike  and  in  Alaska,  trommel, 
washing  appliances,  transmissions,  digging  apparatus, 
and  all.    Why  not  a  stationary  plant? 

Apropos,  no  such  trommel  washing  plants  as  were 
erected  at  the  Schouvaloff  and  Lenskoe  mines  are  used 
in  Australia  and  California,  as  Mr.  Purington  states. 
The  one  he  describes  in  Bulletin  No.  263  of  the  U.  S. 
Geological  Survey  is  a  parody  of  a  modern  Russian 
trommel  washing  plant  and  far  more  inadequate  than 
even  the  old  Siberian  washing  appliances.  But,  poor  as 
it  may  be,  this  plant,  from  an  engineering  point  of  view, 
is  infinitely  superior  to  the  long  sluice,  because,  being 
based  on  the  right  principle  of  ore  dressing,  it  can  be 
improved  in  the  details,  whereas  the  idea  of  the  sluice 
is  primitive  in  itself,  and  not  susceptible  of  improve- 
ment. 

Mr.  Purington  thinks  it  a  great  advantage  to  dispose 
of  the  tailings  by  means  of  the  transporting  power  of 
water.  This  system  was  extensively  practiced  on  the 
Russian  placer  mines  in  times  past,  and  abandoned  as 
being  a  near-sighted  policy,  unless  the  local  conditions 
of  surface  relief  are  exceptionally  favorable.  Distri- 
bution of  the  tailings  by  the  transporting  power  of 
water  may  prove  economical  for  a  year  or  two  at  the 
beginning  of  operations,  or  while  working  on  a  small 
scale,  but  if  700,000  to  800,000  cu.yd.  of  tailings  are 
annually  in  the  course  of  many,  say  ten  or  fifteen,  years 
carried  away  by  the  water  courses  the  result  will  infal- 
libly be  that  all  flumes,  water  races,  and  ditches,  and 
*ven  the  rivers  themselves,  will  be  choked  with  sand, 
silt,  and  mud,  which  would  threaten  the  very  existence 
of  an  enterprise  wholly  dependent  on  water-power,  as 
are  the  Lenskoe  mines.  This  would  cause  a  lot  of 
trouble  at  the  power  stations,  wearing  out  the  turbines 
and  so  on.  Besides,  the  underground  workings  would 
surely  be  flooded  in  a  short  time,  as  a  consequence  of 
the  obstruction  of  the  natural  drainage  system. 

Mr.  Purington  asserts,  that  I  "attack  well-established 
methods  of  mining  alluvial  gold,"  and  omit  "a  general 
criticism  of  gravel  mining  methods  in  all  countries  out- 
side Russia." 

This  sounds  like  German  war-sophism.  I  am  the 
defender;  Mr.  Purington  is  the  assailant.  In  the  edi- 
torial of  the  Press  of  March  19,  1921,  there  is  defined  in 
a  few  concise  words  the  aim  of  my  articles,  which  was 


to  combat  erroneous  ideas  about  Russian  placer  mining 
propagated  by  articles  such  as  Mr.  Purington's  contri 

billion  to  the  issue  of  Sept.  6,  1919,  of  the  Press,  which 
appeared  also  a  couple  of  months  earlier  in  I  he  English 
edition  of  the  Vladivostok  paper  Echo  for  June  21, 
22,  and  23,  1919. 

Facts  are  facts,  and  the  failure  of  all  foreign  gold 
placer  enterprises  in  Russia,  with  the  few  excep' 
I  mentioned,  is  manifest  to  all  who  in  one  way  oi 
other  have  been  connected  with  the  disasters.  Having 
had  during  thirty  years  of  activity  in  Russian  placer 
mining  the  opportunity  of  watching  most  of  the  foreign 
enterprises  from  the  start  to  their  final  debacle,  I  have 
tried  to  explain  the  reasons  for  these  wholesale  failures 
as  I  saw  them,  and  I  wanted  at  the  same  time  to  give, 
as  far  as  is  possible  within  the  scope  of  a  few  columns,  a 
general  picture  of  Russian  placer  mining  methods,  their 
origin,  and  all  the  factors  having  an  influence  on  their 
development.  My  remarks  on  individual  mining  under- 
takings, the  Lenskoe,  the  Kolchan,  the  Schouvaloff,  and 
other  placer  mines,  were  cited  as  illustrations  only  in 
support  of  my  statements  concerning  the  different  gold- 
producing  regions  of  Russia,  in  which  conditions,  nat- 
urally, vary  greatly,  the  gold  fields  being  scattered  over 
a  territory  covering,  as  Mr.  Purington  rightly  remarks, 
a  lateral  range  of  eighty  degrees  of  longitude,  and,  I 
may  add,  ten  degrees  of  latitude. 

It  would  have  been  of  interest  and  would  better  have 
served  the  purpose  if  Mr.  Purington  had  given  his 
explanation  as  to  the  causes  of  the  failure  of  foreign 
ventures  in  Russian  placer  mining,  instead  of  limiting 
his  arguments  to  the  Lenskoe  property  only  and  making 
a  technical  controversy  a  personal  issue.  W.  E. 
Thome's  letter  published  in  the  Press  of  Dec.  31,  1921, 
fully  explains  the  real  situation.  L.  A.  Perret. 

Yokohama,  Japan. 


Inconsistencies  in  Mine  Depletion  Acts 

The  Editor: 

Sir — The  acts  of  Congress  under  which  depletion 
deductions  are  being  made  by  mines,  provide  as 
follows : 

Act  of  1918:  A  reasonable  allowance  for  depletion 
not  to  exceed  the  market  value  in  the  mine  or  the 
product  thereof  which  has  been  mined  and  sold  during 
the  year  for  which  the  return  and  computation  are 
made.  Provided,  that  when  the  allowance  authorized 
shall  equal  the  capital  originally  invested,  or  in  case  of 
purchase  made  prior  to  March  1,  1913,  the  fair  market 
value  as  of  that  date,  no  further  allowance  shall  be 
made. 

Act  of  1919:  A  reasonable  allowance  based  upon 
cost,  including  cost  of  development  not  otherwise  de- 
ducted. In  case  of  a  mine  operated  by  the  discoverer, 
the  fair  market  value  at  the  time  of  discovery  or  thirty 
days  thereafter. 

Act  of  1921:  A  reasonable  allowance  for  depletion 
and  for  depreciation  of  improvements  according  to  the 
peculiar  conditions  in  each  case  based  upon  cost,  includ- 
ing cost  of  development  not  otherwise  deducted.  Pro- 
vided, that  in  the  case  of  such  properties  acquired  prior 
to  March  1,  1913,  the  fair  market  value  of  the  property 
(or  the  taxpayer's  interest  therein)  on  that  date  shall 
be  taken  in  lieu  of  the  cost  up  to  that  date. 

The  joker  in  each  of  these  three  acts  is  the  words 
"The  fair  market  value  at  that  date"  (March  1,  1913). 
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The  act   of   ii»is  provides  that    ■•when   the  allowance 

authorised  shall  equal  the  capital  originally  invested"; 

thus   basing   it   on   cost.     The  act    of   1919   states   "a 

oabk    allowance    based    upon    cost."      The    act    of 

"based  upon  cost."     Bu*   in  all  three 

:n    the    case    of    property    acquired    previous    to 

March   1.  L91S,  "the  fair  market  value"  is  stipulated. 

Therefore,  let  us  take  a  concrete  example:    A  mine 
was  purchased  on  March  1.  1913,  for  $100,000.    Under 
r  nrding  of   all  three  acts,  only   $100,000  depletion 
can    be    taken,   development    costs    being   taken   care  of 
.  the   ore   when   mined.      Had   that   same 

purchased   on    Feb.   28,    1913,  the  purchase 
price  being  the  same,  according  to  the  wording  of  all 
three  acts,   the  $100,000   purchase   price  can  be  desig- 
I  and  the  "fair  market   value"  as  of  the  next  day 
tsed  at.  which  of  course  will  lie  more  than  the  pur- 
price,  because  no  on,-  pays  $100,000  for  a  mine 
if    he    thinks    there    is    only    that    much    in    value    of 
metal   in  it. 

passing  a  few  more  acts  regarding  depletion, 
someone  in  the  Congress  may  think  of  having  an  act 
□  to  provide,  "That  in  case  of  a  mine  purchased 
prior  to  March  1,  1913.  the  cost,  less  the  value  which 
has  been  extracted  from  the  date  of  purchase  up  to 
March  1.  1913,  will  be  the  amount  to  be  taken  after  that 
date  as  a  depletion  allowance,  to  be  pro  rated  over  the 
units  of  metal  or  ore  mined  subsequent  to  that  date, 
on  the  same  basis  as  that  on  which  the  amount  subject 
to  depletion  on  that  date  was  arrived  at." 

That  will  say  what  the  Congress  has  been  trying 
unsuccessfully  to  say  for  several  years.  As  above  illus- 
trated, why  should  a  company  purchasing  a  mine  on 
March  1.  1913.  be  allowed  to  take  as  depletion  only  its 
purchase  price,  when,  had  the  company  bought  the 
property  on  Feb.  28,  1913,  it  could  take  any  amount  as 
the  "fair  market  value"  as  of  the  next  day  which  it  is 
able  to  "put  over"? 

And  in  the  case  of  the  discoverer  who  is  operating 
the  mine,  why  should  he  be  allowed  any  depletion  de- 
duction? The  Government  gave  it  to  him.  His 
development  costs  are  taken  care  of  as  a  charge  to 
mining  when  the  ore  is  mined.  C.  B.  Holmes. 

Albuquerque.  N.  M. 

■•■ 

Oil  Leases  and  Contesting  Claimants 

The  Editor: 

Sir — In  the  act  of  Congress  relating  to  oil  and  gas 
prospecting  permits,  Sec.  13  states  that: 

"The  Secretary  of  the  Interior  is  hereby  authorized  under 
such  necessary  and  proper  rules  and  regulations  as  he  may 
prescribe,  to  grant  to  any  applicant  qualified  under  this 
act  a  prospecting  permit  .     ." 

On  page  8  of  Circular  672  of  the  regulations  of 
the  General  Land  Office  is  the  plain  statement: 

"It  should  be  understood  that  under  the  act,  the  granting 
of  a  prospecting  permit  for  oil  or  gas  is  discretionary  with 
the  Secretary  of  the  Interior,  and  any  application  may  be 
granted  or  denied,  either  in  part  or  in  its  entirety,  as  the 
facts  may  be  deemed  to  warrant." 

In  July,  1921,  an  application  was  filed  for  a  permit 
upon  land  already  covered  by  a  previous  permit,  and 
a  contest  filed  for  the  land,  the  second  applicant 
alleging  that  the  first  permittee  had  lost  his  rights  by 
failing  to  drill  the  land  within  the  time  specified  by 
the  regulations.  This  contest  was  rejected  and  dis- 
missed and  the  fact  noted  on  the  records  of  the  local 
land  office. 


In  the  Los  Angeles  Oil  Age  of  August,  1921,  was 
published  a  letter  from  the  Assistant  Commissioner  of 
the  General  Land  Office,  George  R.  Wickham,  in  which 
that  gentleman  refers  to  a  letter  from  his  office  to  the 
Register  and  Receiver  of  the  Visalia  Land  Office, 
wherein  it  was  held  that: 

"To  allow  contests  against  permits  for  such  purpose 
would  be  to  invite  endless  litigation,  which  would  tend  to 
defeat  the  very  purpose  of  the  oil  and  gas  leasing  act,  to 
wit:  development  of  the  oil  and  gas  resources  of  the 
country  .  .  .  The  only  question  raised  by  the  protest  is 
whether  an  oil  and  gas  permit  is  subject  to  contest  by  a  third 
party.  The  only  parties  in  the  case  of  an  oil  and  gas  permit 
are  the  permittee  and  the  United  States,  and  a  contestant 
could  acquire  no  preference  right  to  a  permit,  though  the 
contest  were  sustained  and  the  permit  cancelled.  The 
enforcement  of  the  stipulations  in  the  permit  rests  with 
'he  department,  and  contest  by  a  third  party  is  not  the 
proper  procedure  in  such  cases." 

It  would  seem  to  the  uninitiated  that  the  matter 
was  ended  by  such  plain  statements,  made  public  by 
letter  to  the  press  from  the  General  Land  Office  and 
backed  by  the  undoubted  authority  of  the  department 
to  decide  the  question;  but  it  must  not  be  forgotten 
that  the  "endless  litigation"  referred  to  would  be  a 
source  of  endless  fees  for  land  lawyers,  and  the  latter 
are  human. 

Owing  to  the  failure  of  a  wildcat  well  in  the  region, 
the  right  to  oil  in  the  land  is  not  now  considered  of  much 
value,  and  the  "urge"  behind  the  matter  must  be  from 
those  who  would  be  most  benefited  by  a  reversal  of 
the  commissioner's  former  decision  and  the  inevitable 
"endless  litigation." 

There  are  many  regulations  regarding  the  working 
and  development  of  permits,  and  if  failure  to  drill  with- 
in proper  time  makes  them  liable  to  "jumping,"  then 
any  minor  infraction  of  the  rules  would  legally  have 
the  same  effect,  and  chaos  would  follow. 

Many  tracts  under  permit  were  not  drilled  in  accord- 
ance with  the  regulations,  owing  to  the  financial 
stringency  of  1921.  A  recent  act  of  Congress  allows 
the  Commissioner  of  the  Land  Office  to  extend  the  time 
of  such  permits  if  he  so  decides;  but  will  the  extension 
of  an  invalid  permit  validate  it?  Especially,  will  the 
title  be  good  in  court  afterward  if  oil  is  discovered 
on  the  land? 

Must  permit  holders  expect  that  as  soon  as  they  dis- 
cover oil  their  claims  will  be  "jumped"?  It  will  be  a 
pleasant  prospect  for  land  lawyers,  and  will  increase 
fees  in  local  land  offices,  but  will  make  it  extremely 
hard  to  interest  capital  in  oil  development  under  the 
permits. 

The  wearisome  litigation  occasioned  by  the  Taft 
withdrawals  has  made  investors  "shy"  of  dealing  in 
Government  leases,  and  if  to  their  fears  there  be  added 
the  danger  of  claim  jumping,  the  intent  of  the  oil  and 
gas  leasing  bill  will  certainly  be  defeated. 

It  would  naturally  be  expected  that  the  commissioner 
would  certainly  decide  this  case  as  formerly,  but  great 
pressure  will  be  brought  to  bear  on  him  to  do  other- 
wise and  to  allow  this  first  "jumping"  application. 
With  that  precedent  the  flood  gates  will  open. 

To  the  mind  of  an  engineer,  the  proper  way  to  avoid 
rupture  of  a  fixed  (and  high  quality)  support,  liable 
to  be  strained  beyond  its  limit,  is  to  oppose  an  oppo- 
site strain.  I  therefore  suggest  that  each  reader  of 
this  letter  cut  it  out  and  send  it  to  his  Congressional 
representative  with  a  request  that  that  gentleman's 
weight  be  added  to  such  opposite  strain. 

Los  Angeles,  Cal.  M.  A.  Knapp. 
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Mining    iron    ore  at   Gorumahisani,   Mayurbhanj    State,    India,    showing    "witnesses"    used    in 

measuring  work  done 


Coolie  Labor  in  India 

Mining  Operations  Lack  Sufficient  Workers,  in  Spite  of  Large 

Population — Contractors  Are  Depended  on  for  Supply,  Which 

They  Often  Fail  To  Furnish  —  Characteristics  of  the  Natives 

By  h.  j.  Volker 


AT  FIRST  THOUGHT  the  teeming  millions  of  the 
f-\  East  should  seemingly  provide  ample  labor  for 
J.  -A.  every  enterprise  conducted  there.  It  is,  however, 
my  experience  that  though  India  may  have  300,000,000 
inhabitants,  there  are  almost  as  many  excuses  for  avoid- 
ing mining  work.  In  fact,  the  Westerner's  whole  con- 
ception of  a  "job"  is  changed  in  India,  where  the  coolies' 
work,  other  than  that  of  the  fields,  is  not  taken  seri- 
ously, and  is  a  family  matter,  to  be  indulged  in  only  on 
rare  occasions. 

Those  starting  enterprises  in  India  should  not,  there- 
fore, be  misled  into  a  belief  that  operations  there  are 
free  from  labor  troubles  because  of  the  density  of  popu- 
lation or  the  cheapness  of  coolie  labor.  In  India,  it  is 
not  unusual  to  see  coolies  sitting  on  the  "bunds"  of  their 
rice  fields  doing  absolutely  nothing  as  far  as  the 
observer  can  see.  But  it  is  not  to  be  supposed  that 
coolies  thus  occupied  are  available  for  work  at  a  mine. 
For,  despite  the  density  of  population  in  India,  labor  is 
not  abundant  there.  In  fact,  abundance  of  population 
and  abundance  of  population  that  is  willing  to  work  for 
the  mine  operator  are  dissimilar  terms. 

The  mining  work  (open  cut  only)  that  I  have  observed 
is  not  taken- seriously  by  the  coolie.  He  is  assigned  a 
certain  stretch  of  territory,  and,  when  it  is  his  desire 
to  work,  he  comes  with  his  household  effects,  his  goats, 
babies,  adolescent  and  adult  members  of  his  family  and 
game  cocks,  for  he  loves  a  cock  fight  and  indulges  in 
this  form  of  amusement  every  bazaar  day.     Although 


the  work  that  he  does  is  piece  work,  one  sees  none  of 
the  feverish  activity  that  might  be  expected  under  that 
class  of  payment.  All  able-bodied  members  of  the 
family  work  in  a  leisurely  manner — children,  wife,  and 
husband.  Although  this  looks  like  child  labor  with  a 
vengeance,  it  really  is  not,  as  it  is  open-air  occupation, 
and  the  children  are  as  often  playing  with  each  other 
as  helping  their  parents. 

Large  Operations  More  Affected  Than  Small 

Then,  the  coolie  comes  to  work  quite  irregularly. 
The  monsoons,  of  course,  are  the  most  aggravating 
causes  for  his  non-appearance,  for  it  is  then  that  he  is 
planting  rice,  transplanting  it,  and  doing  other  work  in 
the  fields.  But  there  are  also  many  festivals  which  de- 
mand his  attention.  For  small-scale  operations,  this 
seasonal  availability  of  the  coolie  may  not  be  a  serious 
detriment,  but  for  those  conducted  on  a  large  scale, 
where  regularity  is  necessary,  entire  dependence  upon 
such  labor  is  unwarranted.  In  small-scale  work,  the 
entire  community  is  not  drained,  and  even  during  the 
monsoon  a  certain  amount  of  labor  is  available,  because 
of  an  overlapping  in  point  of  time  of  the  various  rice- 
field  occupations.  But  in  large-scale  work,  the  commu- 
nity may  be  almost  completely  drained,  so  that  a  sea- 
sonal diminution  is  serious. 

Of  course,  in  mining  work  the  practice  is  followed 
of  using  stockpiles  to  act  as  a  balance  wheel.  But 
the  natural  fluctuation  of  mine  labor  is  so  large  that  an 
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enormous-  comes  essential.     This 

may  be  impracticable  from  several  reasons. 

1:   is  the  custom  in   India  to  place  the  labor   in   the 

native  contractors.      The  contractors   in  turn 

:'  the  work  to  pett)  contractors.   There- 

itions   may   be  present   at   a 

mine — namely,  the  company's,  which  is  responsible  for 

•■■■•■      rollii  g   sti  ck,  crushers,  tracks,  gravity 

:  'nine  shop,   surveyor's   office   and   the  like), 

■  -.      I  sponsible  for  the  labor 

the  unskilled  work  of  mining,  loading,  and  certain 

other  jobs.     This  means  that  the  contractor  is  a  labor 


■■■i  ...iCi*" 


RE    »£*• 


.«  r 


¥5WaV*>£ 


Ore  stack*  and  screen  used  at  Gorumahisani 


specialist.  The  arrangement  appears  to  be  an  inefficient 
way  to  handle  a  job,  and  it  is,  but  it  saves  the  company 
a  great  deal  of  worry  about  labor  supply.  The  company 
usually  has  enough  worry  without  having  to  solve  the 
labor  problem. 

The  fluctuations  in  labor  may  be  as  violent  as  from 
about  3.000  miners  daily  to  750.  with  the  ore  mined 
dropping  from  74,000  tons  in  a  month  to  20,000  and  less. 
These  figures  provide  an  indication  of  what  to  expect 
when  complete  dependence  is  placed  upon  labor.  It  is 
this  fluctuation  that  forces  large  mining  operators  in 
India  to  realize  that  "cheap  Indian  labor"  is  a  dangerous 
shibboleth;  that  in  dealing  with  it  alone,  total  depend- 
ence is  being  placed  upon  an  unreliable  element,  and  that 
where  large  output  is  demanded  machinery  must  be 
installed. 

Iron  Ore  Abundant 

In  several  states  of  India  rich  deposits  of  hematite 
occur.  These  sometimes  consist  of  ore  in  place  as  the 
principal  supply  and  again  as  boulders.  The  latter,  of 
course,  are  the  more  easily  worked.  At  Gorumahisani, 
in  Mayurbhanj  State,  the  ore  occurs  as  boulders  mixed 
with  earth,  the  whole  as  a  blanket  from  a  few  feet  to 
perhap-  20  ft.  thick  covering  parts  of  the  mountain  and 
its  lower  reaches.  The  extent  of  the  remaining  ore 
in  place  from  which  the  boulders  have  been  eroded  is 
not  definitely  known,  but  it  is  probable  that  the  boulders 
form  the  chief  supply. 

The  amount  of  ore  that  is  contained  in  several  de- 
posits in  place,  other  than  at  Gorumahisani,  is  enormous. 


The  reserves  of  Indian  iron  ore  are  such  that  cheap 
pig  iron  should  be  easily  obtained.  There  are,  however, 
other  factors  that  enter  here  that  militate  against  final 
cheapness,  such  as  long  hauls  for  tlux,  coal  and  ore  to 
the  blast  furnaces.  The  boulder  deposit  at  Gorumahisani 
is  about  forty  miles  from  the  smelter  at  Jamshedpur. 
It  is  owned  by  the  Tata  Iron  &  Steel  Co.,  Ltd.,  and 
most  of  my  observations  refer  to  conditions  as  seen 
there,  although  I  believe  that  my  conclusions  regarding 
labor  apply  fairly  generally  throughout  India. 

Operations  at  Mayurbhanj  depend  on  coolie  labor. 
These  coolies  are  simple,  tractable,  and  childlike.     They 

come    under    the    general 

head  of  Dravidians,  and 
in  the  region  discussed 
several  tribes  of  Dravid- 
ians are  available.  Among 
these  are  the  Santals,  the 
Kols,  the  Bumij,  and  the 
Oraons.  The  main  con- 
sideration of  these  people 
is  their  rice  fields,  and 
when  such  work  calls 
them,  the  difficulties  of 
maintaining  a  large  force 
at  the  mine  are  enormous 
and  I  believe  practically 
beyond  solution.  Other 
work  is  secondary  to  them 
at  these  times. 

To  offset  the  depletion 
of  labor  during  the  rice- 
growing  season,  the  con- 
tractor conducts  a  vigor- 
ous recruiting  campaign, 
but  in  spite  of  all,  the 
results  at  Gorumahisani 
show  that  "good"  labor  conditions  occur  only  during 
February,  March,  April,  and  October.  In  January, 
festivals  break  up  what  should  be,  from  crop  considera- 
tions, a  good  month.  May  is  an  exceedingly  hot  month, 
and  labor  is  not  inclined  to  work.  From  June  to  Sep- 
tember monsoons  keep  most  of  the  coolies  at  their  fields. 
In  October  a  slight  betterment  occurs,  but  November 
and  December  are  reaping  and  threshing  months,  so 
again  the  labor  supply  is  poor. 

Mining  and  Loading  Done  by  Contractor 

Labor  operations  at  Gorumahisani  are  divided  into 
mining  and  loading.  These  are  done  by  the  contractor. 
The  company  trams  the  ore  to  gyratory  crushers  from 
the  place  of  loading  in  V-bottom  side-dump  cars,  or 
"tubs,"  of  25-cu.ft.  capacity  (1.7  long  tons)  and  2-ft. 
gage,  in  trains  of  from  sixteen  to  twenty  tubs,  by  steam 
locomotives.  From  the  crushers  the  ore  goes  direct  into 
ore  cars  on  the  Bengal  Nagpur  broad-gage  railway  and 
is  hauled  to  the  smelter. 

Mining  consists  simply  in  picking  out  the  boulders 
and  pebbles  of  hematite  from  the  earth  in  which  they 
are  mixed.  Sometimes  the  boulders  are  so  large  that 
blasting  is  required.  As  nearly  all  the  boulders  and 
pebbles  are  ore,  and  almost  none  of  them  granite  or 
other  waste,  sci-eens  were  introduced  as  a  twentieth 
century  improvement.  This  meant  that  the  coolies 
simply  had  to  throw  the  "run  of  mine"  on  a  i-in.  screen 
and  the  oversize  was  ore.  Even  this  small  improve- 
ment took  a  deal  of  persuasion,  as  the  coolie  is  a  con- 
servative. 
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Upon  the  minor  devolves  the  work  of  stacking. 
Therefore  during  the  week  he  roughly  assembles  the 

fruits  of  his  labor  in  a  pile  and  then  takes  all  of  one  day 
to  stack  it  in  Mocks  railed  parii.t,  which  aiv  7«  ft. 
square  and  1  ft.  high.  The  miner  is  then  paid  by  the 
contractor  at  varying  prices  per  pava,  the  price  depend- 
ing upon  the  amount  of  ore  mixed  in  the  bank,  the 
distance  from  the  working  place  to  the  pava,  the  latter 
being  placed  as  near  as  possible  to  the  tram  line,  either 
existing  or  proposed,  and  the  amount,  if  any,  of  barren 
earth  that  may  be  on  the  top  of  the  blanket  of  mixed 
earth  and  ore.  Each  pava  contains,  at  16  cu.ft.  per  long 
ton,  about  three  and  one-half  tons,  and  the  labor  of 
mining  and  stacking  costs  from  Rs.  1-0-0  to  Rs.  1-10-6 
per  pava,  depending  upon  conditions.  The  records  show 
that  without  screens  the  capacity  per  miner  is  slightly 
over  half  a  long  ton  per  day;  but  with  screens,  the 
capacity  is  nearly  one  ton. 

Week  Has  Four  Working  Days 

The  coolie  has  only  four  working  days  per  week  in 
which  he  actually  engages  in  extracting  ore.  Sunday  is 
measurement  and  pay  day.  Monday  is  a  day  of  rest, 
Tuesday  to  Friday  are  mining  days,  and  Saturday  is  set 
aside  for  stacking!  In  giving  the  above  estimate  of  a 
miner's  capacity  his  week's  winnings  are  divided  by  six. 
The  inefficiency  of  this  system  is  apparent,  and  stack- 
ing seems  to  take  at  least  one-sixth  of  the  miner's  time. 
To  a  limited  extent  this  is  avoided  by  loading  into 
tubs  direct  from  the  first  rough  piles  and  paying  the 
coolie  per  tub.  This  is  not  possible  in  all  operations, 
for  several  reasons.  First,  the  amount  of  ore  mined 
is  often  far  in  excess  of  that  loaded.  Second,  if  the 
two  operations  could  be  equalized,  the  amount  of  rolling 
stock  necessary  would  be  excessively  large,  as  the  area 
covered  at  Gorumahisani  is  extensive.  Third,  with 
equal  mining  and  loading  a  stockpile  would,  of  course, 
not  materialize,  and  it  is  desirable  to  have  one  at  the 
mine,  especially  in  consideration  of  the  unreliability  of 
the  miner,  weather  difficulties,  and  the  like.  Storage 
in  bins,  to  be  drawn  as  desired  from  chutes,  may  not 
be  practicable,  as  the  area  is  large  and  working  faces 
advance  rapidly,  and,  in  addition,  timber  construction 
is  expensive.  Furthermore,  changes  in  general  are 
difficult  because  of  the  conservative  nature  of  the 
coolies. 

The  loading  of  ore,  except  as  noted,  is  done  from 
large  stacks  by  special  gangs  of  loaders.  It  is  usually 
found  that  a  gang  of  eighty  coolies  per  rake  of  twenty 
tubs  is  best.  At  each  tub  three  women  (called 
rejahs)  and  one  male  coolie  are  placed.  It  is  found  that 
the  capacity  per  coolie  is  about  three  and  one-half  tons 
per  day.  In  fact  from  eight  to  eleven  trips  are  made 
per  rake  of  tubs,  a  great  deal  depending  upon  the  load, 
the  weather,  and  the  ability  of  the  loaders.  This  opera- 
tion is  done  both  by  day  labor  and  by  piece  work.  Per- 
haps, on  the  whole,  day  labor  is  the  more  satisfactory, 
for  here  regularity  of  output  is  so  essential  that  the 
added  control  under  which  daily  labor  works  is  desirable. 
Under  this  arrangement  the  cost  of  day  labor  is  no 
greater  than  that  of  piece  work.  The  reason  is  that 
in  piece  work  the  petty  contractor  reaps  a  rather  higher 
profit  than  with  the  other  work  because  it  is  so  impor- 
tant that  he  bring  all  his  loaders  to  work  that  an  extra 
monetary  inducement  is  given  him.  Also,  the  number 
of  loaders  is  small,  so  that  far  more  attention  can  be 
given  here  than  to  mining.  This  part  of  the  work  is  the 
most  difficult  for  the  contractor.     By  virtue  of  his  ore 


stacks,  his  mining  operation;-  can  fluctuate  BJ8  widely 
as  the  weather.  It  is  of  no  importance  so  long  as  his 
stockpiles  are  never  exhausted,  and  it  turns  out  thai 
he  maintains  them  in  ample  size  with  little  trouble. 
Km  the  loading  must  be  regular.  And  the  fickleness 
of  the  coolie,  to  say  nothing  of  incidental  difficulties, 
makes  this  task  severe.  This  difficulty  is  enhanced  by 
limitations  placed  upon  the  stockpile  at  the  smelter,  and 
by  failure  to  obtain  a  sufficient  number  of  ore  cars  from 
the  railway  during  the  times  when  labor  is  abundant. 

Settlements  Built  for  Coolies 

To  obviate  the  difficulty  of  an  unstable  labor  supply, 
the  contractor  builds  settlements  or  camps,  which  he 
tries  to  fill  with  coolies  who  depend  upon  him  alone 
for  their  living — -that  is,  with  coolies  who  have  no 
fields.  This,  of  course,  helps  a  great  deal,  but  here,  also, 
coolies  who  have  more  fields  than  they  can  tend  hire 
the  resident  coolies,  and,  pastoral  work  being  always 
preferred,  the  old  difficulty  ever  remains.  Also,  during 
the  whole  of  the  monsoons,  continual  absconding  of 
recruited  coolies  takes  place.  If  such  a  thing  as  an 
epidemic  occurs,  like  cholera,  the  coolies  becomes  ter- 
rified, and  whole  droves  of  them  will  leave.  In  the  midst 
of  this  trouble  the  contractor  may  find  that  his  newest 
and  best  coolie  houses  have  been  "tabooed" ;  that  the 
superstitious  coolie  believes  that  he  will  contract  cholera 
if  he  lives  there,  and  no  amount  of  incantations  or 
pujahs,  or  sacrifices  of  goats,  pigs,  and  chickens  will 
reinstate  the  said  houses  to  favor.  This  condition  I 
have  witnessed  after  a  cholera  epidemic  so  that  the 
best  houses  (made  of  sun-dried  bricks,  and  roofed  with 
tile)  had  to  be  abandoned,  the  only  salvable  thing  being 
the  tiles  on  the  roofs. 

In  the  tea  gardens  of  India  the  coolies  are  given  small 
plots  of  ground  which  they  till  and  thus  grow  vegetables. 
In  this  way  the  absconding  is  prevented.  This  may  not 
be  practicable  if  the  tillable  fields  have  already  been 
taken  up  by  resident  coolies. 

Is  Hand  Labor  Desirable? 

It  is  at  this  point  that  one  must  consider  whether 
it  is  desirable  to  use  hand  labor  in  India  or  not.  The 
cost  is  undeniably  low.  It  seems,  however,  that  when 
regularity  of  a  large  output  is  demanded,  machinery  is 
far  more  desirable,  even  though  at  an  apparently  higher 
cost.  Thus,  at  Gorumahisani  the  problem  boils  down  to 
one  of  loading.  Therefore,  if  a  machine  could  be  intro- 
duced to  work  at  all  times,  regularity  would  be  assured. 
The  point  to  be  emphasized  is  that  in  Indian  opera- 
tions labor  is  not  abundant,  that  is  available  labor. 
Furthermore,  it  is  unreliable  and  absolutely  subject  to 
occupations  which  are  seasonal. 

Some  other  of  the  primitive  methods  in  use  in  India 
are  shown  in  the  accompanying  illustrations.  The  blast 
furnace  works  on  a  charge  of  finely  broken  iron  ore  and 
charcoal.  The  bellows  are  pots  covered  with  goat  skin. 
Air  is  admitted  through  a  hole  in  the  latter,  which  is 
covered  by  the  operator's  heel  when  he  forces  the  air 
into  the  furnace  on  the  downward  stroke.  The  photo- 
graph of  the  quarry  that  has  been  flooded  shows  a 
peculiarity  in  earth  removal.  This  is  the  "witness." 
It  will  be  observed  that  several  small  pillars  appear  in 
the  picture.  These  have  been  left  by  the  coolie  to  show 
the  level  at  which  his  block  of  earth  was  before  ex- 
cavating. Needless  to  say  there  are  various  methods  of 
increasing  the  height  of  the  "witness"  after  the  work 
of  excavation ! 
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The  Wrong  Word 


By  T.  A.  Rickard 


FLAUBERT,  as  we  know,  laid  stress  on  the  selec- 
tion of  the  right  word,  la  mot  juste,  the  precise 
epithet,  "the  word  that  belongs"  to  the  thing. 
A  sentence,  or  even  a  paragraph,  may  be  spoiled  by  the 
use  of  a  word  that  is  not  proper,  that  does  not  fit,  or 
Is  foreign  to  the  meaning  intended. 

An  Australian  mining  expert  is  reported  to  have 
said: 

.  have  a  property  of  considerable  value,  and  what  I 
saw  warrants  a  good  development  of  very  rich  cubicular 
galena,  with  gossan  intermixed. 

"Cubicular"  means  "belonging  to  a  small  bedroom." 
a  "cubicle"  being  a  sleeping  compartment.  He  meant 
"cubic."  of  course.  This  is  a  malapropism,  and  reminds 
me  of  the  lady  from  Chicago  that,  on  her  return  from 
Europe,  said  how  much  she  had  enjoyed  the  rural  parts 
of  France,  because,  among  other  things,  it  was  "so 
delightful  to  hear  the  French  pheasants  singing  the 
mayonnaise." 

I:  is  impossible  to  amalgamate  coal-tar  thoroughly  with 
the  pulp  in  the  agitating-tank. 

In  metallurgy,  "amalgamate"  refers  to  the  combina- 
tion of  mercury  with  one  or  both  of  the  precious  metals, 
forming  an  amalgam,  which  is  an  alloy  of  mercury  with 
another  metal.  It  differs  from  other  alloys,  such  as 
brass  or  bronze,  in  being  made  without  the  aid  of  heat, 
because  mercury  will  melt  at  an  ordinary  temperature. 
The  word  comes  to  us  from  the  Greek  through  Old 
French  and  means  "something  soft."  It  is  a  mistake  to 
use  technical  terms,  having  a  specific  meaning,  for 
purposes  that  are  foreign  to  that  meaning.  The  writer 
of  the  quotation  is  not  discussing  any  combination  of 
metals;  he  is  dealing  with  the  physical  process  of  mix- 
ing and  is  using  "amalgamate"  wrongly  as  a  synonym 
for  "mix  intimately"  or  "emulsify."  The  effect  is 
confusing. 

The  classical  formula  P  =  2*  should  be  abandoned. 

He  was  referring  to  a  familiar  formula  in  physics. 
"Classical"  refers  to  that  which  is  of  standard  excel- 
lence in  literature.  "Classic"  means  "of  acknowledged 
excellence."  It  is  not  the  right  word  in  such  a  context, 
though  preferable  to  "classical."  which  usually  con- 
notes Greek  or  Latin.  He  meant  no  more  than  "well- 
known"  or  "generally  accepted." 

The  orebodies  are  reported  to  be  more  permanent  than  is 
usual   in  limestone. 

If  a  thing  be  permanent,  that  suffices;  it  "stays  put," 
were;  one  thing  cannot  be  "more"  permanent  than 
another,  but  one  thing  may  be  either  more  or  less  im- 
permanent than  its  neighbor,  according  as  it  is  moved 
sooner  or  later.  The  geologist  or  pseudo-geologist 
whom  I  have  just  quoted  did  not  mean  "permanent," 
but  "persistent."  "Permanent"  means  "lasting"  or  "in- 
tended to  last";  for  example,  a  permanent  foundation. 
When  ore  is  found  in  a  mine  it  is  not  intended  to  last 
or  to  be  left  where  it  is;  the  intention  is  to  remove  it 
to  the  surface  for  the  purpose  of  extracting  the  valu- 
able metal  or  metals  that  it  may  contain.  "Persistent" 
is  "to  continue  in  a  course";  when  applied  to  ore  it 
means  "continuous,"  as  against  "patchy"  or  "inter- 
rupted "  in  its  extension. 


The  particles  of  mineral  may  become  attached  to  the  air- 
bubbles  by  means  of  which  they  are  floated  up  to  the  surface. 

A  thing  does  not  float  until  it  rests  on  the  surface; 
the  mineral  particles  levitate  to  the  surface  by  aid  of 
the  rising  bubbles.  "Levitate"  means  to  rise  by  reason 
of  lightness,  from  the  Latin  levis,  light;  it  is  the 
antonym  of  "gravitate." 

Senator  Harding  will  advocate  measures  designed  to  pro- 
mote increased  production  of  the  necessities  [necessaries]  of 
life. 

Of  necessities  there  are  too  many  already ;  it  were 
cruel  to  make  more.  "Necessity"  means  a  state  of  need, 
the  lack  of  things  that  are  indispensable;  "necessaries" 
means  the  things  that  are  needed.  This  misuse  of 
"necessities"  is  common.  In  Spanish  the  same  distinc- 
tion obtains  between  npceaidad  and  necesario. 

The  phenomenal  emergency  [emergence]  of  a  great 
American  merchant  marine  is  one  of  the  most  striking 
economic  consequences  of  the  World  War. 

This  is  taken  from  Mr.  Harding's  speech  accepting 
nomination  to  the  Presidency.  "Emergency"  means  a 
"sudden  juncture  demanding  immediate  action."  "Emer- 
gence" means  "coming  out  of"  or  "issuing  from."  He 
meant  that  the  creation  of  the  mercantile  marine  was 
one  of  the  extraordinary  results  of  the  war.  "Phe- 
nomenal" is  redundant ;  if  it  was  "the  most  striking"  it 
must  have  been  highly  extraordinary,  which  is  the  sense 
in  which  "phenomenal"  is  used  in  this  context. 

The  wolfram  is  of  a  very  friable  nature,  and,  as  the  quartz 
gangue  is  the  medium  of  crushing  the  molybdenite,  a  happy 
medium  has  to  be  struck  in  the  size  of  battery  screens,  care 
being  taken  to  slime  the  wolfram  as  little  as  possible  and 
to  crush  the  molybdenite  as  much  as  possible. 

The  use  of  "medium"  in  two  senses  within  the  same 
context  is  a  blunder;  moreover,  in  both  cases  it  is  the 
wrong  word,  for  the  first  "medium"  should  be  "means" 
and  the  second  one  should  be  "mean."  The  idiomatic 
phrase  is  to  "strike  a  happy  mean."  The  crushing  is 
not  done  through  the  quartz  but  by  means  of  the  quartz, 
which  abrades  the  soft  molybdenite  when  brought  in 
violent  contact  with  it  inside  the  tube-mill.  The  word 
"struck"  is  unfortunate  because  the  ore  is  struck  by  the 
stamp  in  the  mill,  and  it  savors  of  a  pun  to  say  that  "a 
happy  medium"  is  "struck"  in  "the  size  of  battery- 
screens."  The  phraseology  as  a  whole  is  muddled  and 
confusing.  "Struck"  means  "chosen."  The  "very"  be- 
fore "friable"  says  nothing,  for  there  is  no  standard  of 
comparison.  The  entire  statement  needs  rewriting,  but 
is  so  obscure  that  I  hesitate  to  offer  a  substitute. 

The  old  furnaces  are  being  torn  out  and  substituted  with 
others  of  larger  capacity. 

A  substitute  is  a  person  or  thing  that  performs  some 
function  instead  of  another  person  or  thing;  the  larger 
furnace  would  not  be  a  substitute  for  the  smaller  fur- 
nace, because  it  would  do  more  work  in  a  given  time, 
and  possibly  it  might  do  that  work  with  greater  metal- 
lurgy efficiency;  that  is,  it  would  take  the  place  of  the 
smaller  furnace  with  economic  advantage.  "Torn  out" 
is  not  a  word  that  fits  this  technical  context.    I  suggest: 

"The  old  furnaces  are  being  dismantled  and  will  be 
replaced  by  others  of  larger  capacity." 
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One  of  the  s])iiiiKs  of  unn-st  in  Ireland  is  that  the  Land 
Acta  have  only  been  partial  [incomplete]  in  their  operation. 

If  Ireland  has  been  governed  badly,  it  is  likely  that 
the  laws  regulating  the  tenure  of  land  have  been  admin- 
istered unfairly;  as  to  that,  we  are  not  meant  to  be 
informed  in  the  foregoing  quotation.  The  context  shows 
that  the  writer  intended  to  convey  the  idea  that  the 
Land  Acta  had  been  "only  partly  effective  in  their  opera- 
tion." 

The  Paris  conference  attempted  partially  to  meet  the  issue 
by  providing  that  the  development  of  resources  in  mandatory 
countries  should  be  managed  to  the  best  interest  of  all 
nations  in  the  League. 

The  Paris  conference  may  have  acted  partially  or 
shown  itself  partial  in  some  of  its  decisions,  but  the 
meaning  here  is  "incompletely"  or  "without  entire 
success." 

The  temperature  is  much  too  high  for  economic  [eco- 
nomical]  practice. 

"Economical"  means  cheap  or  thrifty;  "economic"  re- 
lates to  economics,  or  political  economy. 

The  new  method  permits  the  economic  [economical]  leach- 
ing of  the  entire  output  of  the  mine. 

I  do  not  overlook  the  fact  that  the  primary  meaning 
of  one  word  may  be  the  same  as  the  secondary  meaning 
of  another,  but  it  should  be  obvious  that  the  use  of 
words  in  their  primary  meaning  serves  to  clarify  writ- 
ing and  also  to  enlarge  the  vocabulary  of  the  writer  by- 
putting  each  word  to  its  proper  function,  whereas,  the 
use  of  words  in  their  secondary  meaning  produces,  or 
may  produce,  confusion;  moreover,  it  has  the  effect  of 
crippling  the  writer's  vocabulary. 

Words  may  have  several  meanings ;  most  words  have 
a  primary  or  usual  meaning,  and  after  that  they  have 
their  secondary  meanings.  Take  such  a  word  as  "eco- 
nomic" ;  it  is  the  adjective  corresponding  to  "eco- 
nomics"— that  is,  relating  to  the  science  that  deals  with 
the  production  and  distribution  of  wealth.  "Economi- 
cal" primarily  means  "saving"  or  "thrifty,"  but  it  can 
also  be  used  in  the  sense  of  economic.  Again,  take 
"proposition."  Its  primary  meaning  is  a  "statement" 
or  "assertion,"  yet  it  is  used  commonly  instead  of  "pro- 
posal," a  proposing  of  something,  an  offer  put  forward 
for  consideration. 

Now,  if  we  use  the  wrong  word — that  is,  the  word 
that  does  not  fit — we  spoil  our  vocabulary.  The  man 
who  uses  "economical"  for  "economic,"  and  "proposi- 
tion" for  "proposal",  has  only  two  words  in  his  vocabu- 
lary, whereas  he  w7ho  uses  these  words  in  their  primary 
meaning  has  four  words  at  his  service.  Moreover,  the 
man  who  uses  words  interchangeably,  making  them  do 
duty  for  various  meanings,  will  fail  to  convey  his  ideas 
as  clearly  as  he  who  holds  each  word  to  its  primary 
function.  One  can  find  other  examples  in  the  writings 
of  mining  engineers.  For  example,  "locate."  Its  pri- 
mary meaning  to  a  miner  is  the  marking  of  a  claim;  that 
is  to  say,  its  technical  use  is  its  principal  function  in 
affairs  dealing  with  mining.  Its  common  meaning,  "to 
establish  in  a  place",  is  considered  a  secondary  one  by 
an  intelligent  writer  on  mining  affairs,  and  for  that 
meaning  he  chooses  another  word.  A  writer  may  say- 
that  "the  mill  was  located"  in  the  same  context  as  the 
one  in  which  he  speaks  of  "locating  the  mill-site."  In 
the  first  phrase  he  means  that  the  building,  with  its 
contained  machinery,  was  "erected"  or  "constructed" 
at  a  certain  place;  in  the  second  he  means  that  certain 


legal  formalities  were  fulfilled  for  the  pin  pose  of  secur- 
ing the  ground  on  which  such  a  plant  is  to  be  placed. 
He  will  speak  undiBcriminatingly  of  "locating  a  claim" 

and  of  "locating  the  orebody."  the  latter  signifying  the 
finding  of  the  orebody  or  the  obtaining  of  evidence  thai 
determines  the  position  of  the  orebody. 

It  is  best,  ill  technical  writing,  to  hold  technical  words 
to  their  technical  meaning.  We  have  seen  how  "amal- 
gamate" was  used  as  a  synonym  for  "mix,"  although 
in  the  technology  of  metallurgy  the  word  "amalgamate" 
has  a  precise  meaning — namely,  the  alloying  of  mercury 
with  gold  or  silver.  A  technical  writer  should  not 
speak  of  the  "amalgamation"  of  a  group  of  companies 
or  corporations,  because  he  is  distorting  the  precise 
meaning  of  a  common  technical  term,  and  because  he 
has  other  words,  such  as  "consolidation"  or  "combina- 
tion," at  his  disposal.  Again,  we  read  about  the  solu- 
tion of  a  problem  and  we  are  told  that  a  problem  is 
"insoluble."  In  chemistry,  one  of  the  sciences  helpful 
to  the  art  of  mining,  this  word  "insoluble"  means  some- 
thing that  cannot  be  dissolved — in  water,  acid,  or  some 
other  specified  liquid.  We  have  the  word  "unsolvable" 
as  the  adjective  appropriate  to  the  solution  of  a  prob- 
lem; why  not,  then,  use  "unsolvable"  for  the  problem 
and  "insoluble"  for  the  metal  or  mineral?  If  this  be 
done,  two  words  are  available,  each  with  its  own  dis- 
tinctive meaning;  thus  we  shall  avoid  the  confusion  of 
thought  that  arises  when  we  are  discussing  problems 
of  metallurgy  in  which  the  solving  of  troubles  and  the 
dissolving  of  refractory  substances  have  to  be  discussed 
in  the  same  context. 

A  native   [domestic]  fuel-supply  is  assured. 

An  industrial  product  is  domestic;  a  human  product 
is  native.  The  word  "ship"  is  of  the  feminine  gender; 
the  animal  "mare"  is  of  the  female  sex. 

Like  others  of  my  ilk  [fraternity  or  profession]  I  hava 
devoted  much  thought   to  the   subject. 

"Ilk"  means  "of  that  same,"  and  is  used  when  a  person 
has  the  same  name  as  his  estate,  as  Guthrie  of  Guthrie. 
The  use  of  it  in  the  above  quotation  is  incorrect. 

The  German  vegetable-fibre  industry. 

One  might  suppose  that  the  word  "vegetal"  did  not 
exist;  for  it  is  rarely  used.  "Vegetable"  at  once  sug- 
gests peas,  carrots,  and  cabbages,  and  so  switches  the 
thought  in  the  wrong  direction.  The  adjective  of  "vege- 
tation" is  "vegetal";  we  ought  to  speak  of  "the  animal, 
vegetal,  and  mineral  kingdoms."  Neither  flax  nor  hemp, 
neither  sisal  nor  hennequin,  is  a  vegetable,  nor  is  it  of 
vegetable  origin;  they  are  vegetal  fibers.  Asbestos  is 
a  mineral  fiber. 

The  use  of  the  wrong  word  causes  a  derailment  of 
thought  from  the  intended  line  of  reasoning ;  it  evoke3 
an  image  that  is  incongruous.  Every  inapt  word  is  an 
obstacle  to  the  communication  of  ideas;  it  is  like  a 
hurdle  that  has  to  be  jumped  or  evaded;  the  effort  is 
tiring  to  the  reader,  and  if  it  be  repeated  he  may  be 
pardoned  for  declining  to  proceed. 

It  may  be  argued  that  it  is  unethical  [improper]  for  a 
Senator  to  be  retained  in  a  lawsuit  of  this  kind. 

An  imposing  word  is  used  incorrectly.  "Ethical" 
means  relating  to  morals  or  to  the  science  of  ethics. 
All  that  the  writer  meant  was  that  the  Senator's  re- 
tainer was  in  bad  taste  or  contrary  to  etiquette. 

Since  the  dawn  of  cyanidation,  the  most  surprising  meth- 
ods of  anticipating  the  results  of  practical  operations  have 
been  in  vogue. 
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Th  rd  "dawn"  is  incongruous  with  the  re- 

itement;   it   conveys  no  clear   idea. 

The  writer  means  "since  cyanidation  was  first   intro- 

•he  beginning"  of  the  process.    "Prac- 

•  ■  dundant.    Another  word  Frequently  misused 

■    ••    -    as  "dawn"  is  "advent."    Thus: 

The  advent  of  the  Rotation  i  the  reconstruc- 

•"  the  mill. 

"Advent"  is  the  season  before  the   Nativity;   it  may 

d  figuratively  for  any  important  arrival,  but  it  is 

wholly  inappropriate  to  the  introduction,  beginning,  or 

plication  of  a  metallurgies  pi 

This  method  is  applied  nniversallj   [generally]  throughout 

the  province   of  lluelva. 

Huelva  is  a  province  of  Spain,  not  a  universe.     The 

"universally"  is  too  comprehensive:  it  is  a  line  and 

.\c>rd  that  should  not  be  used  in  a  context  wherein 

the  idea  of  limitation  is  implicit.     In  this  quotation  it  is 

redundant,  for  "throughout"  suffices. 

The  results  are  good  when  the  universal  [general]  high 
cost   of  operations   is   considered. 

Here  the  meaning  has  a  wider  range,  but  even  in  this 
quotation  the  writer  is  thinking  only  of  the  copper- 
mining  industry  of  the  United  States,  not  of  the  entire 
world. 

The  word  "cosmopolitan"  is  used  in  a  similarly  in- 
correct way.  A  man  may  travel  around  the  world  with- 
out becoming  "cosmopolitan";  on  the  contrary,  he  may 
be  as  provincial,  even  as  parochial,  when  he  returns  as 
when  he  started  on  his  journey.  A  gathering  is  not 
mopolitan"  because  it  includes  an  American,  a 
Frenchman,  a  Spaniard,  and  a  Greek;  it  is  only  interna- 
tional in  its  character.  A  group  of  men  of  the  same 
nationality  may  be  "cosmopolitan."  "Cosmopolitan" 
means  "free  from  national  prejudice"  or  "belonging  to 
all  parts  of  the  world."  It  is  used  wrongly  in  the  fol- 
lowing, taken  from  a  local  newspaper: 

To  give  a  cosmopolitan  flavor  to  the  function  a  light  re- 
freshment was  served,  after  which  the  joyous  participants 
di parted  for  their  domiciles  [they  were  too  "cosmopolitan" 
to  go  home,  of  course]  with  the  happy  reminiscence  of  hav- 
ing spent  a  wondrous  evening  [and  with  the  "light  refresh- 
ment"]. 

In  short,  "a  good  time  was  had,"  as  might  be  said  by 
the  society  reporter  of  the  "Podunk  Gazette,"  which 
probably  would  be  considered  locally  a  highly  "cosmo- 
politan" newspaper. 

A  word  may  be  overworked,  particularly  by  the  illiter- 
ate, to  such  an  extent  as  to  render  it  undesirable  in 
serious  writing.  For  example,  "eliminate."  This  word 
is  belabored  to  death  by  every  newspaper  scribbler,  so 
that  the  use  of  it  becomes  a  tiresome  vulgarism.  It 
appears,  with  wearisome  iteration,  in  descriptions  of 
golf. 

The  last  American  professional  was  eliminated  in  the 
qualifying  rounds  of  the  tournament  at  Glen  Eagles  today. 
T.  G.  Renouf,  of  Manchester,  eliminated  Walter  Hagen,  of 
Detroit  .  .  .  Jock  Hutchison  was  eliminated  by  Abe 
Mitchell. 

To  "eliminate"  is  to  "remove"  or  "get  rid  of."  There- 
fore the  usage  in  the  quotation  is  correct;  but  as  the 
defeat  of  a  player  in  match-play  during  a  tournament 
involves  his  elimination,  it  is  better  to  use  the  simpler 
word.     I  suggest: 

"The  last  American  was  eliminated  in  the  qualifying 
rounds  of  the  tournament  at  Glen  Eagles  today.     T.  G. 


Renouf,    of    Manchester,   defeated    Walter    Hagen,    and 
\i>.    .Mitchell  won  from  Jock  Hutchinson." 

In  this  way  it  was  possible  to  wash  the  whole  of  the  winter 
output  and  eliminate  the  collection  of  winter  dumps  com- 
pletely. 

Here  "eliminate"  is  used  for  "avoid"  or  "cease"  doing 
something — namely,  the  making  of  a  winter  dump,  that 
is.  the  storage  of  gold-bearing  gravel  at  a  mine  in 
Alaska.  The  adverb  "completely"  should  follow  the 
verb,  otherwise  it  may  seem  to  modify  "collection." 

A  distinguished  administrator,  referring  to  the  Fed- 
eral Government,  says: 

We  must  proceed  to  the  elimination  of  duplication  of  the 
work  in   the  various  departments. 

Here  again  "elimination"  is  not  wrong,  but  the  use  of 
two  long  words  ending  in  "ion"  is  ugly;  moreover  the 
active  verb  is  stronger  and  clearer  than  the  abstract 
phrase.  He  means  that  it  is  high  time  to  stop  dupli- 
cating. 

The  common  misuse  of  "eliminate"  is  illustrated  by 
the  following  story: 

Two  men  were  in  a  dining-car  ordering  breakfast. 
The  first  one  said  to  the  waiter: 

"George,  you  may  bring  me  two  fried  eggs,  some 
broiled  Virginia  ham,  a  pot  of  coffee,  and  some  rolls." 

"Yessa." 

The  other  said: 

"You  may  bring  me  the  same." 

"Yessa." 

The  second  man  then  called  after  the  waiter  and 
remarked : 

"Just  eliminate  the  eggs." 

"Yessa." 

In  a  moment  the  waiter  came  back. 

"  'Scuse  me,  boss,  but  just  what  did  you  all  say  erbout 
dem  aigs?" 

"I  said  just  eliminate  the  eggs." 

"Yessa."     And  he  hurried  again  to  the  tiny  kitchen. 

In  another  moment  he  came  back  once  more,  leaned 
confidentially  and  penitently  over  the  table  and  said: 

"We  had  a  bad  accident  jest  afo'  we  leave  de  depot 
dis  mornin',  boss,  an'  de  'liminator  done  got  busted  off, 
right  at  de  handle.  Will  you  take  'em  fried  same  as 
dis  hyar  gemman?" 

Twelve  thousand  persons  watched  these  two  young  tyros 
in  their  battle  for  the  big  silver  cup  on  which  the  names  of 
leaders  dating  back  to  the  beginning  of  things  in  golf  were 
inscribed  on  it. 

So  says  a  writer  in  the  New  York  Times  when  de- 
scribing the  final  match  in  the  amateur  championship. 
The  two  players  were  champions,  one  became  cham- 
pion at  the  end  of  the  match  that  is  being  described  and 
the  other  was  an  ex-champion;  they  were  the  very  op- 
posite of  a  "tyro,"  which  means  a  beginner  or  novice, 
from  the  Latin  tiro,  a  recruit.  Note  that  the  writer 
himself  appears  to  be  a  tyro  in  writing,  for  he  repeats 
the  preposition  "on"  clumsily. 

The  average  number  of  deaths  in  Mexico  City  only 
[alone]    was   20,000. 

At  first  the  idea  is  that  only  20,000  deaths  were  re- 
corded, whereas  the  writer  means  that  in  the  one  c£y 
the  number  of  deaths  was  20,000. 

The  native  women  wear  gay  shawls  and  much  meretri- 
cious finery;  the  men  wrap  themselves  in  blankets  of  bril- 
liant colors. 

This  mining  enterprise  would  have  continued  to  prosper 
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if  the   president    of  the  company    had   not    introduced    his 
meretricious  methods  of  mining  finance. 

Here  a  word  thai  is  deeply  significant  if  used  with 
correct  reference  to  its  derivation  is  applied  carelessly 
and  inaptly.  "Meretricious"  comes  from  the  Latin  mr- 
r,  tri.r,  meaning  "harlot."  To  speak  of  the  finery  of  the 
native  women  as  "meretricious"  is  to  convey  a  sugges- 
tion thai  evidently  is  not  intended.  The  writer  meant 
"gaudy"  or  "bright" — nothing  sinister  was  implied. 
In  the  next  quotation  the  word  is  used  in  place  of  "flam- 
boyant" or  "tricky";  it  is  a  usage  not  without  precedent, 
but  it  is  objectionable,  because  it  spoils  the  word  for 
effective  employment,  as  for  example  in  referring  to 
the  prostituted  journalism  of  Hearst  and  Brisbane. 

"Lay"  and  "lie"  are  used  wrongly,  partly  because 
most  people  forget  that  "lay"  is  not  only  a  verb  dis- 
tinct from  "lie"  but  also  the  past  tense  of  "lie."  More- 
over, "lay"  is  transitive;   it  requires  a  direct  object. 

He  laid   [lay]   awake. 

The   limestone  overlays    [overlies]    the   quartzite. 

The  choice   lays    [lies]    between   these   extremes. 

The  hen  lays  the  egg,  and  the  egg  lies  where  it  has 
been  laid.  I  am  reminded  of  the  story  about  the  Boston 
terrier.  A  gentleman  from  the  West  said:  "Lay  down 
pup.  Lay  down.  That's  a  good  doggie.  Lay  down,  I 
tell  you."  The  dog  was  obdurate.  A  Harvard  graduate 
overhead  this,  and  remarked:  "Excuse  me,  sir;  you'll 
have  to  say,  'Lie  down';  he's  a  Boston  terrier." 

The  ore-reserve  was  worked  up  to  a  maximum  in  order  to 
permit  the  installation  of  a  smelter. 

Here  we  have  an  example  of  the  use  not  only  of  an 
unfitting  word  but  of  one  that  is  ridiculous  in  its  incon- 
gruity. To  install  is  to  place  in  a  seat ;  a  person  is 
installed  when  he  is  placed  with  ceremony  in  an  office 
of  dignity.  To  use  grandiose  words,  words  so  eloquent 
of  dignity,  in  such  a  context  is  an  abuse  of  language. 
The  writer  meant  nothing  more  than  the  "building," 
"erection,"  or  "construction"  of  a  smelter. 

This  process  will  inaugurate  the  production  of  oil  from 
shale  in  the  Rocky  Mountain  region. 

To  "inaugurate"  is  to  introduce  a  person  to  an  impor- 
tant office  with  appropriate  ceremony,  or  to  initiate 
something  of  dignity  or  importance.  It  is  a  sonorous 
word  befitting  public  affairs;  it  is  not  the  word  to  use 
in  a  technical  article,  more  particularly  one  that  is  of  no 
consequence,  as  was  the  one  from  which  I  quote;  a 
bishop  is  installed;  a  President  is  inaugurated.  The 
simple  word  "start"  covers  the  meaning  in  the  above 
context.  Unfortunately,  the  silliness  of  much  of  the 
pompous  scribbling  of  newspaper  reports  is  not  recog- 
nized, otherwise  ridicule  would  be  the  meed  proper  to 
such  a  statement  as: 

The  Great  Fake  management  proposes  to  inaugurate  a 
vigorous  campaign  of  development,  and  prosecute  an  ex- 
tensive exploration,  and  then  proceed  to  the  installation  of 
a  large  mill,  in  the  confident  anticipation  of  prolific  divi- 
dends. 

Such  statements  are  common  in  mining  papers.  They 
are  found  elsewhere ;  for  example : 

Rachmaninoff's  truly  artistic  playing,  his  wonderful 
interpretations,  and  his  unique  personality,  all  blended 
together  in  painting  tone  poems  of  infinite  beauty,  so  emi- 
nent in  color  value  that  after  striking  the  ear  they  pro- 
gressed to  the  heart  and  nestled  there. 

The  output  has  been  maintained  at  a  level  not  pronounce- 
ably    [pronouncedly]   below  that  of  last  year. 

One  can  "pronounce"  a  thing  good,  as  well  as  pro- 


nounce a  word  correctly,  bul  when  something  is  done 
decidedly  or  emphatically,  we  use  "pronouncedly"  to 
convey  that  meaning,  as  above. 

The  ore  is  growing  less  rich    [becoming   poorer]    in   di 
The  production   has  grown   less   [diminished]    every  year 
since  then, 

Growth  connotes  increase,  the-  antithesis  of  shrinkage. 

'I'll.'  economic  geologist  has  been  able  to  assist  the  miner 
materially    in    following    his    ore    through    the    vicissitudes 
[vagaries]   of  folding  and  faulting  if    [where]    the   di  p 
was  bedded  or  in  sheet-form. 

"Materially"  has  no  meaning  to  fit  this  context;  the 
use  of  it  is  a  mere  illiteracy.  The  writer  means  that 
the  assistance  has  been  considerable.  "Vicissitudes"  re- 
fers to  changes  of  fortune;  it  does  not  fit  natural 
phenomena;  he  might  use  "vagaries,"  which  means  ca- 
pricious wanderings.    I  suggest: 

"The  economic  geologist  has  been  able  to  assist  the 
miner  in  the  effort  to  follow  the  ore  amid  the  complexi- 
ties of  folding  and  faulting,  particularly  where  it  was 
in  the  form  of  beds  or  sheets." 

The  last  phrase  reminds  me  of  the  Australian  engi- 
neers and  his  "cubicular"  galena! 

The  equilibrium  between  the  oil  in  [on]  the  surface  and 
the  oil  in  the  volume   [body]  of  the  emulsion     .     . 

The  use  of  the  wrong  preposition  indicates  defective 
mental  vision,  and  this  inference  is  confirmed  by  the 
misuse  of  the  word  "volume."  The  contrast  is  between 
the  surficial  and  the  interior  parts,  between  "on"  and 
"in,"  between  outside  and  inside. 

In  no  other  way  can  the  cost  of  living  be  normal  and  an 
equable  [equitable]  division  of  the  comforts  of  life  be  ob- 
tained for  all. 

The  editor — for  he  was  an  editor — must  have  been 
thinking  of  the  climate  of  California,  where  he  lived. 
"Equable"  means  "not  easily  disturbed,"  "uniformly 
even."  or  "unvarying."  "Equitable"  means  "fair"  or 
"just";  and  that  is  what  he  intended  to  say. 

When  we  have  a  technical  word  for  a  specific  purpose, 
we  gain  nothing  by  using  another.    For  example: 

This  ore  makes  a  most  desirable  diet  [feed]  for  blast- 
furnaces. 

Perhaps  he  was  beguiled  by  apt  alliteration's  artful 
aid.  In  the  zinc-mining  district  of  Wisconsin  they  talk 
about  "mill-diet."  "Diet"  means  "a  way  of  feeding"  or 
a  "prescribed  course  of  food,"  not  the  food  itself. 
"Feed"  is  a  technical  term  signifying  the  ore  and  other 
materials  that  are  put  into  a  machine  for  metallurgic 
treatment. 

Those  who  adopt  the  vernacular  of  the  mining  camp 
tear  language  from  its  literary  moorings  and  set  it 
adrift  in  the  shoals  of  ignorance,  thus: 

When  special  accuracy  was  demanded  in  surveying  under- 
ground, as  in  locating  an  upraise  to  meet  a  shaft  .     .     . 

A  raise  (or,  better,  "rise")  is  an  upward  opening  in  a 
mine;  the  idea  of  "up"  is  as  implicit  in  "raise"  as  the 
idea  of  "down"  in  "sinking."  "Locating"  here  means 
the  establishing  of  the  place  where  the  raise  is  to  be 
started;  surveyors  use  the  technical  term  "spotting"  for 
this  purpose,  meaning  the  selecting  of  the  spot  at  which 
to  start.  One  can  guess  what  is  meant  by  "meeting"  a 
shaft,  but  the  precise  word  is  "connect,"  which  signifies 
the  joining  of  two  things.  The  engineer  who  made  the 
statement  as  quoted  is  a  scholarly  gentleman,  but  he 
thought,   I  presume,   that   the   use  of  such  vulgarisms 
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would  give  local  color  or  a  touch  of  reality  to  his  descrip- 
f  mining  conditions.    He  might  have  said: 
When  special  accuracy   was  demanded  in  the  sur- 
viving underground,  as  in  pointing  a  raise  to  connect 
.  shaft     ..." 

In  order  to  find  how  much  a  body  of  ore  will  pay,  it  is 
first  necessary  to  find  what  is  the  lowest  grade  of  ore  it  will 
pay    to   work.     Without  first    finding   this,   the  value   of   an 
can  not  be  found. 

He  used  the  wrong  word  five  times.  The  word  "find" 
is  used  aptly  when  referring  to  the  discovery  of  ore, 
but  in  this  quotation  it  is  unsuited  to  the  context.  The 
"find"  can  be  replaced  usefully  by  "ascertain,"  the 
i  by  "determine."  and  the  third  by  "estimate." 
The  first  "pay"  is  wrong;  he  means  "yield."  The  sec- 
ond "pay"  is  colloquial.     "First"  is  redundant.     I  sug- 

•  ertain  the  total  profit  that  can  be  won  from  a 
given  orebody  it  is  necessary  to  determine  what  is  the 
-'  grade  of  ore  that  can  lie  worked  profitably;  until 
this  is  done,  the  value  of  the  orebody  cannot  be  esti- 
mated." 

The  use  of  one  wrong  word  leads  naturally  to  the  use 
of  many  that  are  equally  ill  chosen,  for  example: 

Investors  in  Kimball's  Kentuck  and  Kimball's  Optimo 
Syndicates  have  had  the  value  of  their  earnings  doubled  in 
just  seven  days. 

Here  we  have  an  example  of  the  purposeful  misuse  of 
words.     Those  who  subscribe  for  the  stock  of  an  oil 
syndicate — that  is,  run  the  risk  of  allowing  their  money 
to  be  used  by  irresponsible  promoters — are  not  invest- 
rhey  are  speculators;  they  may  be  gamblers.     "In- 
dent" and  "investors"  are  words  habitually  misused 
iters  in  the  financial  press. 
He  invested  his  savings  in  a  Californian  gold  mine,  and 
within  two  years  won  a  competence  for  life. 

Any  mine  that  yields  a  person  a  fortune  within  the 
short  period  of  two  years  is  a  gorgeous  speculation,  not 
an  investment.  If  he  put  his  savings  into  the  mine 
recklessly,  and  without  adequate  information,  he  did  not 
even  speculate;  he  gambled.  In  the  previous  quotation 
the  persons  who  profited  temporarily  from  their  plunge 
into  an  oil  deal  did  not  have  "the  value  of  their  earnings 
doubled."  The  promoter  who  made  the  statement  meant 
that  his  victims  had  doubled  the  amount  of  the  money 
they  risked;  they  did  not  "earn"  anything,  because  their 
gain  was  not  the  reward  of  labor  or  of  merit;  nor  did 
the  "value"  of  their  receipts  increase,  for  "value"  is  the 
worth  of  a  thing.  Moreover,  the  value  of  their  divi- 
dends was  much  less  than  they  supposed,  because  the 
money  that  was  returned  to  them  was  not  interest  on 
their  capital,  it  was  not  a  true  dividend,  but  a  part  of 
the  money  they  and  others  had  subscribed;  it  was  dis- 
tributed among  them  for  the  purpose  of  deluding  them 
into  the  belief  that  they  were  participating  in  a  lucra- 
tive business,  thereby  prompting  them  to  buy  more  stock 
at  a  fictitious  price.  Such  terms  as  "investment,"  "divi- 
dend," and  "ore"  are  key-words  in  the  economics  of 
mining,  and  the  misuse  of  them  is  the  stock-in-trade  of 
unscrupulous  promoters.  To  "invest"  is  to  place  money 
where  it  is  safe,  in  the  expectation  of  receiving  interest 
on  the  principal;  to  "speculate"  is  to  take  the  risk  of 
losing  money  in  the  expectation  of  increasing  the  prin- 
cipal, rather  than  to  look  for  a  return  in  dividends;  to 
"gamble"  is  to  speculate  recklessly,  looking  to  luck 
rather  than  knowledge  as  the  chief  factor  of  success. 


A  "dividend"  is  the  periodic  return  on  capital  invested; 
until  the  capital  has  been  redeemed  one  cannot  know 
whether  the  periodic  return  of  money  from  the  profit 
of  an  enterprise  be  a  dividend  or  only  a  return  of  part 
of  the  capital.  "Ore"  is  metal-bearing  rock  that  can  be 
exploited  at  a  profit  at  a  given  time  and  place;  it  is  a 
term  in  mining  economics,  not  in  mineralogy  or  geology, 
and  when  used  in  these  sciences  it  is  without  precise 
meaning,  having  reference  to  mineral  that  may  possibly 
become  ore  if  conditions  favorable  for  exploitation 
supervene. 

Since  graduation  from  a  leading  engineering  university, 
which  includes  a  period  of  more  than  twelve  years,  I  have 
been  in  the  game  of  self-location  of  engineering  positions. 
During  this  time  I  have  relocated  myself  many  times  in 
various  cities  throughout  the  country. 

This  was  the  first  paragraph  of  an  article  that  was 
submitted  to  me  for  publication.  It  was  returned  as 
soon  as  the  paragraph  had  been  copied  for  the  purpose 
to  which  I  have  put  it  here.  The  wording  is  so  bad  that 
the  statement  needs  to  be  rewritten,  but  I  have  marked 
a  few  of  the  obvious  blunders.  The  period  to  which  he 
refers  "covers,"  not  "includes,"  the  twelve  years.  To 
"include"  is  to  comprise  or  embrace  something  that  is 
necessarily  smaller.  If  the  time  had  been  lengthened  to 
more  than  twelve  years,  it  would  include  twelve  or  any 
less  number;  it  did  not,  for  it  covered  just  twelve  years, 
and  no  more.  The  "university"  did  not  include  the 
period;  the  reference  is  to  "Since  graduation."  The 
finding  of  a  position  for  oneself  is  not  a  "game,"  unless 
it  involve  amusement  or  trickery.  Incidentally,  I  may 
say  that  the  use  of  the  phrase  "the  mining  game"  for 
the  business  of  mining  is  much  to  be  deprecated,  except 
when  used  by  fakers  and  fraudulent  promoters.  A  min- 
ing engineer  should  not  refer  to  his  own  honorable 
profession  as  a  "game,"  because  it  is  neither  a  jest  nor 
a  diversion.  "Self-location"  is  absurdly  wrong  as  a 
word  to  express  the  obtaining  of  a  professional  appoint- 
ment or  position.  This  applies  also  to  "relocated."  A 
claim  may  be  "relocated"  when  the  time  of  the  first 
location  expires  or  the  right  to  it  otherwise  lapses. 
When  a  man  says  that  he  intends  to  "locate"  in  Chicago, 
for  example,  he  is  using  a  vulgarism  that  is  particularly 
objectionable  among  mining  engineers,  because  they  use 
the  term  "locate"  to  describe  the  technical  operation  of 
obtaining  a  preliminary  right  to  exploit  a  piece  of 
mineral  land.  What  the  writer  probably  meant  to  say 
was  something  like  this:  "Since  my  graduation  from 
an  engineering  college — twelve  years  ago — I  have  been 
compelled  to  seek  a  position  for  myself  several  times 
and  in  many  cities." 

The  Mary  Malone  Mining  Co.  has  been  exploiting  its  main 
vein  at  depth  with  a  diamond  drill. 

"Exploitation"  and  "exploration"  are  words  of  dis- 
tinctly different  meaning,  although  newspaper  reporters 
and  other  careless  people  seem  to  ignore  the  distinction. 
Sometimes,  unfortunately,  the  typist  and  the  compositor 
use  one  in  place  of  the  other,  especially  if  indistinct 
handwriting  leave  the  choice  open  to  them.  To  "explore" 
is  to  examine  or  investigate;  in  mining  it  refers  to 
various  kinds  of  prospecting,  as  in  the  case  cited  by  aid 
of  the  diamond-drill.  To  "exploit"  is  to  turn  to  account, 
to  work  or  utilize  a  thing  for  one's  benefit.  An  ore  de- 
posit is  first  explored  and  then,  if  it  justify  the  further 
effort,  it  is  exploited  for  the  benefit  of  the  owner  of  the 
ground  or  of  those  to  whom  the  owner  has  transferred 
his  rights. 
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Turning  to  something  more  pleasant,  let  me  cite  an 
example  of  the  fortunate  effect  of  selecting  the  right 
word  in  an  oratorical  climax.  The  references  that  fol- 
low may  be  foreign  to  technical  writing,  but  they  will 
serve  to  illustrate  the  function  of  language  in  trans- 
mitting thought.  The  speaker  was  John  Bright,  a 
Quaker,  a  man  simple  and  unaffected  in  all  his  ways,  a 
political  leader  of  acknowledged  sincerity.  He  was  ad- 
dressing the  House  of  Commons  in  1855  on  the  subject 
of  the  Crimean  War  and  the  loss  of  life  before  Sebas- 
topol.    He  said: 

"An  uneasy  feeling  exists  as  to  the  news  which  may 
arrive  by  the  very  next  mail  from  the  East.  I  do  not 
suppose  that  your  troops  are  to  be  beaten  in  actual  con- 
flict with  the  foe,  or  that  they  will  be  driven  into  the 
sea;  but  I  am  certain  that  many  homes  in  England  in 
which  there  now  exists  a  fond  hope  that  the  distant 
one  may  return — many  such  homes  may  be  rendered 
desolate  when  the  next  mail  shall  arrive.  The  Angel  of 
Death  has  been  abroad  throughout  the  land;  you  may 
almost  hear  the  beating  of  his  wings.  There  is  no  one, 
as  when  the  firstborn  were  slain  of  old,  to  sprinkle  with 
blood  the  lintel  and  the  two  sideposts  of  the  doors,  that 
he  may  spare  and  pass  on ;  he  takes  his  victims  from  the 
castle  of  the  noble,  the  mansion  of  the  wealthy,  and  the 
cottage  of  the  poor.  It  is  in  behalf  of  all  these  classes 
that  I  make  this  solemn  appeal." 

The  effect  was  tremendous:  "It  seemed,"  says  the 
chronicler,  "that  the  House  was  hushed  to  listen  for  the 
beating  of  the  wings."  As  Cobden  said  to  Bright  after- 
ward, "You  went  very  near  that  time.  If  you  had  said 
'flapping'  instead  of  'beating'  of  the  wings,  the  House 
would  have  laughed."  To  which  Trevelyan  adds :  "But 
Bright  could  no  more  have  said  'flapping'  than  Mr. 
Gladstone  could  have  made  a  false  quantity.'"  Another 
great  speech — a  greater  speech — may  be  instanced.  In 
Lincoln's  Gettysburg  address  will  be  found  numerous 
examples  of  the  fitting  word,  of  the  one  word  that  is 
appropriate  to  the  sense.  At  the  moment,  the  long  and 
florid  oration  delivered  by  Everett  had  impressed  the 
audience  more  than  Lincoln's  short  and  simple  utter- 
ance. As  an  English  biographer  (Lord  Charnwood) 
says:  "The  few  words  of  Abraham  Lincoln  were  such 
as  perhaps  sink  deep,  but  left  his  audience  unaware  that 
a  classic  had  been  spoken  which  would  endure  with  the 
English  language."  It  will.  Even  in  such  a  context  as 
this  I  do  not  hesitate  to  quote  the  whole  speech: 

"Fourscore  and  seven  years  ago  our  fathers  brought 
forth  on  this  continent  a  new  nation,  conceived  in  liberty 
and  dedicated  to  the  proposition  that  all  men  are  created 
equal.  Now  we  r.re  engaged  in  a  great  civil  war,  testing 
whether  that  nation,  or  any  nation  so  conceived  and  so 
dedicated,  can  long  endure.  We  are  met  on  a  great 
battlefield  of  that  war.  We  have  come  to  dedicate  a  por- 
tion of  that  field  as  a  final  resting-place  of  those  who 
here  gave  their  lives  that  that  nation  might  live.  It  is 
altogether  fitting  and  proper  that  we  should  do  this. 
But,  in  a  larger  sense,  we  cannot  dedicate — we  cannot 
consecrate — we  cannot  hallow — this  ground.  The  brave 
men,  living  and  dead,  who  struggled  here  have  conse- 
crated it,  far  above  our  poor  power  to  add  or  detract. 
The  world  will  little  note  nor  long  remember  what  we 
say  here,  but  it  can  never  forget  what  they  did  here. 
It  is  for  us  the  living,  rather,  to  be  dedicated  here  to 
the  unfinished  work  which  they  who  fought  here  have 


thus  far  so  nobly  advanced.  It  is  rather  for  us  to  be 
here  dedicated  to  the  great  task  remaining  before  us — 
that  from  these  honored  dead  we  take  increased  devot  [on 
to  that  cause  for  which  they  gave  the  last  full  measuro 
of  devotion — that  we  here  highly  resolve  that  these  dead 
shall  not  have  died  in  vain — that  this  nation,  under  God, 
shall  have  a  new  birth  of  freedom — and  that  govi 
mi  'lit  nf  the  people,  by  the  people,  for  the  people,  shall 
not  perish  from  the  earth." 

The  key-words  are  "consecrate"  and  "dedicate,"  the 
"living"  and  the  "dead."  Behind  the  choice  of  the  right 
words  is  the  cause  of  the  right  choice,  and  that  is  sin- 
cerity, the  sincerity  that  inspires  all  true  art.  Stephen 
Douglas  could  not  have  said  what  Lincoln  said  at 
Gettysburg,  nor  could  Disraeli  have  spoken  as  Bright 
did.  Without  sincerity  the  words  of  a  man  are  as 
sounding  brass  or  tinkling  cymbal. 


'"The    Life    of    John    Bright,"    by    George    Macaulay    Trevelyan. 
oage  385. 
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The  personnel  of  the  U.  S.  Bureau  of  Mines  was  re- 
cently published  in  a  bulletin  of  that  organization,  as 
follows : 

H.  Foster  Bain,  Director. 

E.  A.  Holbrook,  Assistant  Director. 

F.  J.  Bailey,  Assistant  to  Director. 
H.  E.  Meyer,  Chief  Clerk. 

DIVISION  CHIEFS 

Investigations  Branch 

G.  S.  Rice,  Chief  Mining  Engineer. 

O.  P.  Hood,  Chief  Mechanical  Engineer. 

R.  B.  Moore,  Chief  Chemist. 

D.  A.  Lyon,  Chief  Metallurgist  and  Supervisor  of  Stations. 

A.  W.  Ambrose,  Chief  Petroleum  Technologist. 

R.  R.  Sayers,  Chief  Surgeon. 

C.  E.  Munroe,  Chief  Explosives  Chemist. 

H.  S.  Mulliken,  Special  Assistant  to  the  Director. 

Operations  Branch 

T.  T.  Read,  Chief,  Information  Service. 

G.  S.  Pope,  Chief  Engineer,  Government  Fuel  Yards. 

D.  J.  Parker,  Chief  Engineer,  Mine  Safety  Service. 

DIVISION  OF  EXPERIMENT  STATIONS 

D.  A.  Lyon,  Supervisor  of  Stations. 

H.  H.  Hill,  Superintendent,  Petroleum  Station,  Bartles- 
ville,  Okla. 

O.  C.  Ralston,  Superintendent,  Pacific  Station,  Berke- 
ley, Cal. 

W.  R.  Crane,  Superintendent,  Southern  Station,  Birming- 
ham-Tuscaloosa, Ala. 

R.  T.  Stull,  Superintendent,  Ceramic  Station,  Columbus, 
Ohio. 

J.  A.  Davis,  Superintendent,  Alaska  Station,  Fairbanks, 
Alaska. 

C.  E.  Julihn,  Superintendent,  North  Central  Station,  Min- 
neapolis, Minn. 

A.  C.  Fieldner,  Superintendent,  Pittsburgh  Station, 
Pittsburgh,  Pa. 

S.  C.  Lind,  Superintendent,  Rare  and  Precious  Metals 
Station,  Reno,  Nev. 

,  Superintendent,  Mississippi  Valley  Station, 

St.  Louis-Rolla,  Mo. 

Thomas  Varley,  Superintendent,  Intermountain  Station, 
Salt  Lake  City,  Utah. 

C.  E.  Williams,  Superintendent,  Northwest  Station, 
Seattle,  Wash. 

C.  E.  van  Barneveld,  Superintendent,  Southwest  Station, 
Tucson,  Arizona. 

J.  J.  Rutledge,  Superintendent,  Central  District  Station, 
Urbana,  111. 
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1.     Plan  of  Nos.  3U  and  36  incline  slice  stopes,  Humboldt  mine,  Morenci,  Ariz. 

The  Incline  Slicing  Method  as  Applied  to  Large  Orebodies 

Tons  Per  Man  Increased  Over  Figures  Obtained  by  Flat  Slicing  System 
and  Costs  Show  Decrease  of  15  Per  Cent  in  Favor  of  Incline  Method 
of  Stoping — Mexican   Labor   Employed  and  Bonus  System  in  Force 


By  Joseph  P.  Hodgson  and  John  Kiddie 


THE  ADAPTABILITY  of  the  incline  slicing 
system  to  large  blocks  of  ore  has  been  questioned 
in  an  article  written  by  J.  Parke  Channing, 
appearing  in  Mining  and  Metallurgy  for  January,  1922, 
so  that  it  is  opportune  to  describe  briefly  the  progress 
which  has  been  made  by  the  adoption  of  the  method  in 
the  mines  of  the  Morenci,  Ariz.,  district.  The  general 
scheme  of  preparatory  work  and  the  method  of  opera- 
tion of  incline  slicing  at  the  Coronado  mine,  in  stoping 
a  long  and  comparatively  narrow  vein,  has  been  pre- 
viously described.1 

Owing  chiefly  to  the  satisfactory  results  obtained  at 
Coronado,  the  incline  slice  was  introduced  in  the  Hum- 
boldt mine,  at  Morenci,  in  1918.  Subsequently,  several 
flat  slicing  stopes  have  been  changed  to  the  incline 
system.  This  method  of  mining  has  yielded  the  follow- 
ing tonnages: 


Per  Cent  of  Total 

nclinc  Slicing  Humboldt  Tonnage 

62,394                          I  I 

Year 

154,694                         21 

1916 

200,888                        27 

1917 ... 

153,635                          36 

1918 

1919. 

The  percentage  of  ore  mined  by  the  flat  slice  system 
has  decreased  during  the  same  period,  from  76  per  cent 
of  the  total  in  1917  to  24  per  cent  in  1921. 

The  incline  slice  method  was  first  tried  out  in  stope 
No.  36,  in  a  block  of  ground  extending  55  ft.  in  height 
above  the  Humboldt  adit  level.  This  stope  had  been 
previously  mined  down  from  the  capping,  for  a  distance 
of  44  ft.,  by  brow  caving,  on  two  floors;  and  below  this, 
by  flat  slicing  for  55  ft.,  by  five  slices  each  11  ft.  in 
height.  The  incline  slices  were  started  under  this  flat 
mat,  and  have  been  continued,  until  at  present  a  maxi- 
mum vertical  distance  of  77  ft.  has  been  removed  by 
this  method. 

To  show  the  comparative  efficiency  obtained  in  this 
stope  by  the  flat  vs.  the  incline  system,  we  give  below 
y  early  figures  for  two  years  preceding  the  change  and 
for  the  first  two  years  of  the  incline  method  after  the 
change : 


Method 
Flat  slicing 

1  l:it  BliciDg 
Incline  slicing 
Incline  slicing 


Tons  per 
Dry  Tons    Stoping  Man 
90.684  5.4 

123.980  5  4 

62.394  6  4 

154,694  8  8 


"P.  B.  Scotland,  Engineering  and  Mining  Journal.  April   7.  1M7, 
'I    Scott.   Transactions  A.   I.   M.   E..  Vol.   59. 


The  tonnages  shown  for  the  first  two  years  include 
all  ore  from  flat  slicing  in  the  stope,  whereas  the  figures 
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for  the  last  two  years  represent  ore  from  incline  Blicing 
only,  and  exclude  the  diminishing  tonnage  from  flat 
slicing.  All  the  labor  employed  in  tins  stupe,  below  tin- 
grade  of  shift  boss,  was  Mexican.  In  the  tons-per-man 
figure  is  included  timbermen  and  helpers,  miners, 
muckers,  and  hand  trammers. 

Fig.  1  shows  a  plan,  on  the  — 55-1't.  level,  of  the  two 
largest  incline  slicing  stupes  of  the  Humboldt  nine. 
These  stupes  are  respectively  230  x  75(1  ft.  and  285  x 
420  ft.  in  area.  The  preparatory  work  in  Ni 
consists  of  blocking  out  the  area  to  he  stoped  by  parallel 
raw  drifts  spaced  at  50-ft.  centers.  Each  drift  has  a  tim- 
bered raise  at  its  extreme  east  end,  55  ft.  in  height,  and 
raw  raises  at  15-ft.  intervals,  44  ft.  high,  for  its  entire 
length.  One  extra  finishing  raise,  also  raw,  is  placed 
to  the  west  of  the  stope,  outside  the  actual  stoping  area. 
A  large  haulage  drift  for  supplies,  to  the  west  of  the 
stope,  is  connected  to  each  of  the  cross  drifts.  The  in- 
cline slices  begin  at  the  east  side  of  the  stope,  as  shown, 
and  are  carried  back  over  each  drift,  with  the  raises 
forming  the  center  line  of  the  slice.  The  over-all  width 
of  these  slices  is  50  ft.  By  this  method  of  blocking  out, 
approximately  fifty-three  tons  of  ore  is  stoped  per  foot 
of  preparatory  work. 

In  No.  36  stope  the  drifts  were  driven  with   60-ft. 
centers  to  conform  to  the  work  already  done  on  the  adit 


level,  ."i">  It.  above.     In  ether  respects  the  blocking  I 

similar  to  thai  jut  described  Bj  this  arrangement, 
sixty-live  tens  are  stoped  for  each  fool  oi  preparatorj 
work. 

Modification  in  Method  of  Stope  Preparation 

In  the   Btopes   described,   the   slices   were   taken   across 

the  orebody,  making  their  total  lengths  L':',o  ft.  and  285 
ft.  respectively.  It  was  necessarj  to  laj  oui  the  areas 
as  indicated,  on  accounl  oi  the  stoping  already  in  prog- 
ress on  the  adit  level,  as  a  continuous  production  of  ore 
had  to  be  maintained  during  the  period  of  change.  Had 
no  previous  work  been  done  in  the  orebody,  it  would 
have  been  feasible  to  run  the  slices  parallel  to  the  long 
axis  of  the  ore,  making  them  750  ft.  and  420  ft.  respec- 
tively. This  latter  system  would  necessitate  laying  out 
the  stoping  drifts  50  ft.  apart  for  the  full  lengths  of  the 
orebodies;  for  handling  supplies  and  men,  it  would  be 
necessary  to  drive  several  cross  drifts.  Inasmuch  as 
the  time  of  maximum  trouble  and  minimum  production 
from  any  particular  slice  is  during  the  starting  period, 
there  are  distinct  advantages  in  making  the  slices  as 
long  as  possible. 

Figs.  2  and  3  show  the  method  of  stoping,  which  is 
similar  to  that  described  in  previous  articles,  differing 
only  in  some  of  the  details.     The  present  modification 


J* 


Section  Through  Stope  and  Heeding 


Headings  to  be  advanced  to  extend 'over  four chutes  before 

starting  fane!  incline  Kings  and  la  be  run  as  small  as  consistent 

with  timbering,  no  unnecessary  ground  '  mustbebrohen.  timbering 

of  the  headings  must  ahaysbetept  as  close tithe  face  as  possible .  The 

posh  mast  be placed directly  otltw  Ihe  cross  sills  of  fie  tier  above. 


me  .rrticat plan*. 

aeupoaaninebtionofSl' 

-  jrd  spaced  to  recent  mat 

boards  nithout  harina  to  trim  or  r!  them  between. 
In  starting  panels  theymustgo  up  square  from  the  heading 


and  pains  tateh  to  preserve  clean  sharp  comers. 


-SO'toSO 

Cross  Section  Through  Wings  of  Stope 


-ZSHvW    ^ 

Cross  Section  of  Heading 

Fig.  2.     Cross-sections  showing  incline  slicing  method,  Morenci,  Ariz. 
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een  developed  to  facilitate  the  shooting  down  of 

\t  the  panels,  or  wings,  are  completed.    In  this 

the  mining  of  the  wings  can  be  done  by  bonus  or 

jystem,  rather  than  by  day's  pay.     It  has  been 

:    that    Btopes   of   BO-ft   width   have   an   advantage 

60-ft,  as  the  ventilation  at   the  extreme 

the  wi  BE   in  th<    6  >-ft  slices  is  not  as  good  and 

-  with  the  efficiency  of  the  workmen.     In  the 

-  shown  in  Fig.  1.  the  ore  is  hand-trammed  in  one- 

D  the  sublevel  to  motor  chutes.     In   No.  34 

one   motor  chute   is   situated    between    each   two 

pe  a  separate  motor  chute  serves 


' 


A  comparison  of  the   timber  consumption   for   both 
incline  and  flat  slicing  is  as  follows: 


Ul  incline  slicing  for  four  years  ( 191 6  to  1921  inclusive). 
All  ilat  siloing  [or seven  years  (1915  to  1921  inclusive)  . 


The  comparison  of  costs  between  the  incline  slice 
method  and  the  flat  slice  system  shows  a  reduction  of 
15  per  cent  in  favor  of  the  incline  method  for  the  four 
years  under  review,  and  proves  that  the  application  of 
the  incline  slice  in  these  properties,  to  large  ore  areas, 
has  l>een  successful. 


-rp_, 


'  mien  shooting  Worn  slope  this  line  Nw  W 
of  posts  are to  be  left  to  support mat 
for  succeeding  panel. 


5lope_l/ne_ 
Floor  Plan  of  Slope 


Fig.  3.     Plan  showing  incline  slicing  method,  Morenci,  Ariz. 


each  drift.  The  possibility  of  eliminating  the  hand- 
tramming  should  be  considered,  particularly  in  ore- 
bodies  which  are  continuous  from  the  stope  floor  to  the 
main  haulage  drift. 

The  chief  difficulty  encountered  in  stoping  by  the 
incline  method  has  resulted  from  the  presence  of  old 
motor  tunnels  on  the  adit  level.  These  tunnels  are  large 
in  cress  section,  and  as  the  slices  come  down  to  the  level 
it  becomes  necessary  either  to  fill  them  by  hand  or  to 
hold  them  open,  as  the  conditions  require.  Both  opera- 
tions are  not  only  expensive  but  also  interfere  with 
production. 

Prior  to  the  time  when  the  stope  approached  the 
adit  level,  it  was  possible  to  install  a  gang  bonus,  with 
results  mutually  beneficial  to  the  company  and  the  men. 
The  bonus  was  in  force  eight  months,  and  during  that 
time  an  average  of  10.6  tons  per  stoping  man  was 
obtained,  covering  a  total  extraction  of  94,000  tons 
of  ore. 


Magma  Copper  Co.  Recovers  94  Per  Cent 
in  Milling 

According  to  the  report  of  the  Magma  Copper  Co.  for 
1921,  operating  at  Superior,  Ariz.,  the  ore  mined  and 
milled  during  the  three  months  that  the  plant  was  in 
operation  was  as  follows: 

Dry 


Per  Cent 

Copper 

5   25 

16.45 
3.94 

II  60 
0.357 


I  Minces 

Gold 

0  038 

0  090 
0  032 
0  100 
Trace 


Total  ore  mined  21.445 

Hand-sorted  ore  shipped  direct  to 

smelter  2.238 

Mill  feed  19.207 

Mill  concentrates 6. 1  30 

Mill  tailings        

The  mill  recovery  was  93.83  per  cent.  At  present  the 
mill  has  a  capacity  of  300  tons  per  day,  but  it  is  planned 
to  enlarge  this  to  600  tons.  Plans  have  also  been  com- 
pleted by  Bradley,  Bruff  &  Labarthe  for  the  construction 
of  a  smelter,  and  it  is  expected  to  construct  a  standard- 
gage  railroad  to  Magma  Junction  with  maximum  grades 
of  2  per  cent  into  Superior  and  no  adverse  grades  out. 
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Why  the  Mines  of  Asia  Minor 
Are  Not  Worked 

Many  Difficulties  To  Be  Overcome — Foreigners  Kept  from  Acquiring  Property 

Roads  Bad  and  Forests  Destroyed — Labor  Conditions  Difficult 

By  P.  A.  Georgiades 


4  SI  A  MINOR  is  a  country  with  a  great  future  from 
i-\    both  the  agricultural  and  the  mining  points  of 

■A  JL  view.  It  is  estimated  that  if  all  the  non-produc- 
tive land  were  taken  out.  there  would  still  remain 
75,000,000  to  80.000,000  hectares  of  first-class  productive 
land,  which  could  supply  food  to  more  than  100,000,000 
inhabitants.  The  mineral  wealth  is  also  great.  In 
recent  years  many  deposits  of  minerals  have  been  dis- 
covered, and  active  prospecting  has  been  carried  on  in 
the  various  vilayets  (districts).  During  the  World  War, 
numerous  German  and  Austrian  scientific  missions 
visited  the  country  to  determine  the  importance  of  the 
deposits.  Mining  of  coal,  chromium,  emery,  boracite, 
and  meerschaum  was  carried  on  seriously  before  the 
war.  but  since  the  Armistice  little  work  has  been  done. 
Little  has  likewise  been  done  toward  exploitation  of 
the  copper,  iron  and  zinc  mines. 

The  difficulties  encountered  in  the  exploitation  of 
mining  properties  in  Turkey  are  numerous.  The  princi- 
pal ones  have  to  do  with  the  mining  law,  the  absence  of 
roads,  the  destruction  of  forests,  labor  and  the  condi- 
tions of  work,  and  the  selling  of  mines. 

The  mining  industry  was  greatly  handicapped  by  the 
mining  law  up  to  1861,  but  conditions  were  improved 
slightly  by  the  law  of  1869,  which  was  based  on  the 
French  law  of  1810.  According  to  this  law,  the  right  of 
priority  was  conceded  to  the  discoverer  of  the  mine. 
The  royalty  was  reduced  to  5  per  cent,  and  the  conces- 
sion was  not  to  exceed  ninety-nine  years.  In  1887,  a 
new  law  gave  to  the  mining  industries  further  facilities, 
but  the  law  of  1906  i  which  is  still  in  force  with  some 
alterations)  brought  w-ith  it  new  difficulties. 

It  is  the  Turkish  policy  to  keep  mining  property  from 
passing  into  the  hands  of  foreigners.  For  this  reason 
foreigners  often  associate  themselves  with  an  Ottoman 
subject,  who  ostensibly  becomes  proprietor.  If,  how- 
ever, this  Ottoman  subject  is  a  Christian,  he  encounters 
so  many  difficulties  that  he  finally  thinks  the  affair  is 
impossible  and  retires,  thus  leaving  his  place  to  a  non- 
Christian  Ottoman  subject,  who  readily  gets  the 
concession. 

Anatolia  is  characterized  by  the  poorest  of  roads, 
few  of  which  can  be  called  roads  at  all.  In  certain 
vilayets  there  are  only  paths,  or  trails,  which,  after  a 
rain,  become  virtually  impassable.  The  railroads  also 
are  not  sufficient  to  provide  means  of  communication, 
and  are  entirely  lacking  in  many  of  the  provinces.  Gen- 
erally speaking,  all  goods  have  to  be  transported  either 
by  buffalo  carts  or  on  camel  back.  This  is  the  only  mode 
of  transportation,  and  it  is  so  expensive  that  much  of 
the  country's  raw  materials  cannot  be  utilized.  Trans- 
portation fees  are  also  so  high  that  establishment  of 
factories  in  the  interior  is  impracticable. 

The  forests  of  the  country  have  been  cut  down  and 
destroyed  without  realization  of  the  necessity  of  replant- 
ing the  trees.  Furthermore,  the  rain  has  carried  away 
all  soil  from  these  cut  forests,  so  that  the  rock  is  laid 
bare  and  there  is  no  possibility  of  reforestation.   Except 


in  the  provinces  of  Trebizond  and  Erzeroum,  the  timber 
resources  of  Turkey  are  greatly  reduced,  if  not  com- 
pletely exhausted.  For  example,  twenty  to  twenty-five 
years  ago  it  was  possible  to  find  within  15  km.  the  wood 
necessary  for  timbering  the  Arghana  copper  mines,  and 
also  for  making  charcoal,  much  used  at  that  time  for 
smelting  the  ore.  Today  one  must  go  more  than  50 
km.  to  find  it.  The  destruction  of  the  forests  is  in  many 
districts  the  greatest  drawback  to  the  developmci 
the  mining  industry. 

Suitable  laborers  for  working  the  mines  are  not  easily 
secured  and  retained.  The  real  Turk  works  slowly. 
Under  the  most  favorable  conditions,  when  he  gives  his 
maximum  work,  his  output,  compared  with  that  of  a 
European  workman  working  under  similar  circum- 
stances, is  about  one-third  of  the  Iatter's.  Turkish 
labor,  moreover,  is  not  dependable,  for  the  reason  that 
the  workmen  are  both  miners  and  agriculturists.  During 
the  rainy  season  they  work  in  the  mines  and  when  it  is 
time  to  go  to  the  fields  they  suddenly  leave  the  mines 
to  look  after  the  planting.  Unless  there  is  a  foreign 
element,  such  as  Armenians  or  Greeks,  employed  in  the 
mines,  the  work  closes  until  the  rainy  season  comes 
again.  The  Turkish  workman  lacks  education  and  train- 
ing. Rapidity  of  work  and  economy  of  time  due  to  the 
use  of  improved  methods  and  machinery  are  altogether 
unknown  to  him.  The  old  saying  "time  is  money"  has 
no  significance  in  Asiatic  Turkey. 

As  mentioned,  the  work  in  the  mines  is  carried  on  in 
the  most  primitive  manner,  with  the  exception  of  the 
operations  for  coal  at  Zongouldak  and  those  for  silver 
and  lead  at  Balia.  In  these  places,  compressed  air  and 
electricity  are  both  utilized.  Again,  some  of  the  mines 
are  given  to  the  villages  in  the  vicinity  for  exploitation. 
In  such  instances  the  mining  is  done  by  the  inhabitants, 
who.  owing  to  lack  of  capital,  cannot  purchase  machinery 
and-employ  a  mining  engineer.  The  result  is  that  they 
produce  little  and  sometimes  they  actually  destroy  the 
mines. 

It  frequently  happens  that  men  without  any  capital 
at  all  ask  and  obtain  the  so-called  permis  des  recherches 
(claim),  for  six  months,  this  period  being  afterward 
extended  to  two  years.  If  during  this  period  it  is 
proved  that  the  mine  is  of  value,  the  man  who  has  a 
permis  des  recherches  applies  for  a  concession  or 
firman  (imperial  irade  or  order).  The  concession  is 
given  usually  for  a  period  not  exceeding  ninety-nine 
years. 

A  man  with  such  a  claim  considers  that  he  owns  the 
mine  and  is  already  in  possession  of  a  fortune.  If  the 
property  is  of  value,  he  will  propose,  if  approached,  that 
he  be  furnished  the  capital  to  operate  it,  and  in  return 
he  will  allow  a  small  percent  of  the  net  proceeds.  He 
never  by  any  chance  offers  to  sell  or  lease  the  mine,  or 
even  to  become  associated  in  the  work  of  development. 
Generally  it  is  difficult  to  treat  with  those  who  are  in 
possession  of  such  a  firman,  although  many  of  them  live 
in  poverty. 
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Cost  of  Milling  and  Treating  Ores* 

Data  from  Various  Sources  Show  Wide  Variations,  but,  Knowing 

Location  and  Character  of  Plant,  It  Is  Possible  To 

Arrive  at  General  Conclusions 


T1IK    •      5  ven    in   the    following   tables   have 

collected  from  a  variety  of  sources,  such  as 
company    rein. its.    technical    articles,    hand-books, 
manufacturers'     catalogs,     and     private     information. 
Usually,    the   method    of   estimating   the   costs   of   the 
is    operations    and    the   distribution   of   overhead 
..    differs  considerably;  so  that  unless  all  details 
are  known  and  comparable,   sound  judgment  must  be 
in  applying  the  figures.     The  only  safe  method 
mating  milling  costs  for  proposed  plants  or  proc- 
is  to  furnish  to  competent  engineers  all  the  facts 
available,  and  let  them  make  an  estimate.     In  plants  of 
me  type,  the  factor  affecting  the  wide  variation  in 
per  ton  is  the  capacity  of  the  plant,  greater  econ- 
omies being  possible  in  a  large  plant  than  in  a  small  one. 
Recent   figures  show   increased  costs  because  of  the 
World  War:  it  is  believed  that  costs  for  the  period  1912 
to  1916  will  be  of  as  much  value  as  those  for  the  period 
1917  to  1920  and  that  actual  costs  will  be  found  midway 
between  these  two  for  the  period  ahead  of  us. 

Tables  of  itemized  costs  are  given,  together  with 
tables  indicating  the  results  of  operations  of  individual 
plants.  Total  costs  may  be  obtained  by  aggregating  the 
individual  items,  using  the  tables  of  total  costs  for  the 
purpose  of  checking  and  for  estimating  the  effect  of 
variables,  such  as  freight,  transportation,  power,  labor, 
and  climate. 

The  value  of  metal  extracted  from  the  ore  is  believed 
to  have  some  bearing  upon  the  amount  that  may  be 
expended  on  a  plant  to  treat  the  ore;  for  that  reason  the 
production  has  been  calculated  in  value  of  metal 
extracted  rather  than  in  assays  of  mill  feed.  In  some 
operations  this  figure  is  approximate;  it  is  intended  to 
be  used  only  for  its  bearing  upon  the  cost,  however 
variable  that  may  be.  In  mills  treating  gold  and  silver 
ores,  a  study  of  the  question  indicated  that  more  con- 
t  costs  were  obtained  by  a  classification  according 
to  climatic  conditions: 

Desert  Conditions  involve  high  costs  for  power, 
water,  and  transportation,  with  unfavorable  labor, 
living,  and  climatic  conditions,  or  most  of  these. 

Average  Conditions  indicate  that  not  more  than  two 
of  the  unfavorable  factors  mentioned  under  desert  con- 
ditions are  present,  the  remainder  being  normal  or 
favorable. 

Crushing  Costs 

It  has  been  found  desirable  to  classify  the  operations 
as  follows: 

Breaking  (preliminary  crushing,  coarse  crushing)  is 
the  first  operation  and  is  done  in  gyratory  or  jaw 
breakers  or  crushers.  Costs  depend  more  upon  the 
character  of  the  ore,  the  cost  of  power,  and  the  load 
factor  of  the  crushing  unit  than  upon  the  relative 
capacity  of  the  plant,  according  to  most  reported  costs. 

Stamps,  Chilean  mills  and  ball  mills  are  occasionally 
used  for  the  combined  operations  of  secondary  crushing 

'Abstracted    from    a    metallurgical   bulletin    (copyrighted)    corn- 
the    technical    staff  and   published  by  permission   of  the 
I  Engineering  Co.,  of  Salt  Lake  City,  Utah,  and  120  Broad- 
way, New  York. 


and  grinding,  at  a  cost  about  equal  to  the  sum  of  the 
two  incomplete  costs  given  on  page  920. 

c  <>\ci  \  [  i;  \  r-ING  COSTS 
By  vanners  and  tallies  in  stamp  nnll>,  after  amalgamation!  per 

ton  ..i  mill  Feed  $0.04  to  $0.15 

By  jiits,  tables  and  vanners  "ii  lend  and  copper  ores,  per  ton  of 

■,..n  teed  ...       0.20  to    0.40 

By  tables  after  flotation,  per  ton  of  mill  feed  0.05  to     0.10 

By  flotation,  per  ton iillfeed 0.06  to     0.30 

i  \  ^NIDATION     COSTS 
Exclusive  of  ( 'rushing 

Per  Ton  Milled 

I  eai  hing $0.15  to  $1.25 

Sliming,  silver  ore.  1 .  00  to     2. 00 

Sliming,  gold  ore 0.50  to      1.00 

i     COSTS 

Chemicals,  gold  ore $0.25  to  $0.60 

Chemirals,  silver  ore 0.75  to      1.25 

Classifying                                                                    0.02  to     0.05 

Agitation...  0.05  to     0. 10 

Filtering                                                                                               0.05  to      0.15 

Clarifying,  preeipitating,  and  refilling                          0.15  to     0.50 

Per  Ton 

[toasting  ores  and  concentrates $0.65  to  $1.25 

LEACHING  COPPER  ORE 

Tailing,  with  sulphuric  acid,  preeipitated  on  scrap  iron,  1914, 

2,000  tons  daily 

Oxidized  ores,  with  sulphuric  acid.  1918,  1,200  tons  daily 

DREDGING 

River  bottom  carrying  an  average  of  8.66c.  per  cu.yd.,  1919 


Per  Ton 


5,000  cu.yd.  per  day,  cost  per  yd 6.41 

MTSCELLANF.oi  S 

Per  Ton  Milled 

Water $0.01   to  $0.25 

General  expense,  including  superintendence  and  assaying 

Small  plant About.  0  75 

Large  plant About  0.10 

POWER    COSTS 

STEAM    POWER 

Costs  per 
Horsepower 
per  Twenty- 
four  Hours 

Non-condensing  engines,  coal  at  $7  per  ton $0.  20  to  $0  22 

Com  tensing  engines 0 .  1 7  to     0.19 

Compound  condensing  engines.  .  0.  14  to      0.17 

For  each  variation  of  $1  per  ton  in  the  cost  of  coal,  costs  per 
horsepower  should  be  varied:  ljc.  for  non-condensing  engines, 
l^c.  for  condensing  engines,  and  lc.  for  compound  condensing 
engines.  A  rough  general  figure  for  power  costs  in  mining  camps 
is  $0.30  per  horsepower  per  twenty-four  hours. 

ELECTRIC    POWER 

Charges  for  electric  power  are  usually  based  on  a  variety  of  factors,  in  which 
the  total  power  consumed  and  maximum  demand  have  most  influence  in  deter- 
mining the  rate.  The  following  rate  comparison  is  based  on  reported  costs  of 
power  in  milling  plants: 

Per  Per  Per 

Horsepower-Year  Horsepower-Month   Kilowatt-Hour, 

Cents  Conditions 

$150  $1250  2.0  Desert  and  unfavorable 

120  10  00  1.6  Desert  and  unfavorable 

90  7.50  1,2  Desert  and  unfavorable 

75  6  25  10  Average 

60  5  00  0.8  Average 

45  3.75  0  6  Favorable 

30  2.50  0.4  Favorable 

The  above  figures  are  for  360  days  of  twenty-four  hours,  per  year,  and  an 
average  motor  efficiency  of  85  to  88  per  cent. 

ERECTION  COSTS 

MILLING    PLANTS 

Cost  per  Ton 
per  Twenty- 
four  Hours 

m   i  concentration,  no  flotation  $300to  $450 

i  Iravit  ,-  concentration  and  flotation  800  to  1,200 

\  II  notation 600to     800 

Cyanide,  all  slime,  stamps  or  ball  mills,  tube  mills,  filtering  or 

counter-current decantation I,000tol,400 

p    with  vanners 475  to     550 

An  empirical  figure  for  the  erection  and  installation  of  ore  mills  and  similar 
reduction  plants  is  $1  25  to  $1.50  for  each  $1  spent  for  machinery,  f.o.b.  factory. 
Under  ordinary  conditions,  as  in  mining  camps,  the  cost  of  mill  buildings  may- 
be estinated  as  follows  in  per  cubic  foot  of  volume: 

Cents 

Wooden  buildings ■      3  to    6 

Steel  buildings 7  to  10 

Krect.ing  mill  and  smelter  lunldings: 

Wood  $30   to    $40  per    1,000  ft. 

steel.  0.75  to   1 .  5o.  per  lb. 

Erection  of  sectionalised  machinery  will  cost  twice  or  three  times  that  required 
for  standard  equipment. 
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par 


FIOTAT10  NtAl  ION   Mills 


Hours        I  oeality 
125     N 

Montana 

Arizona 
iriioDA 
N'r«  Mexico 
\i  \ ads 
Utah 
Arizona 


200 
1. 100 
5,000 
5.000 
10,000 

I. '.imii 
15.000 

125 




«  Oil 

7    III! 

t.  -Ill 

5  00 

5    6b 


150 
200 

too  wo 

400 
500 
500 
1,000 
1.000 
1.250 
1.250 
2.500 
3.300 
4,500 
6,500 
8,000 
21.000 
1.000 
2.000 
4.000 


Utah 

I 'tan 

Missouri 

Colorado 

Missouri 

Idaho 

Idaho 

Idaho 

Idaho 

Missouri 

Missouri 

Arizona 

New  Mexico 

Arizona 

Nevada 

Utah 

Michigan 

Michigan 

Michigan 


Canada 
Canada 
Canada 

Mexico 


Nevada 

Nevada 
Nevada 
Mexico 


500 
500 


100 
550 
600 
700 


Nevada 

Nevada 


4.80 
3.40 
3.15 

230 
2  to  4 

J  to   4 


J30  00 

10  25 

15  30 
13.00 
19  00 
16.00 

i  i '.  oo 

16  30 

16.00 
24.00 


Washington 

Utah 

West  Australia 

West  Australia 


California 

California 

Korea 

California 

Alaska 

Transvaal 

Alaska 

South  Dakota 

Alaska 


lion 


1  letaila  of  Treatment 
I  mills,  flotation 

mcentratioD 


Crushers,  tolls.  I. all  mill 

( Crushers  rolls,  ball  mi 

( 'iu.-li.r-,  i.  lis,  I. all  mills,  table  eoncenti  n 

Crushers,  rolls,  hall  m  I] 


.  ihcre,  ball  mills, 


GRAA  in  CONCl  N  II:  \  riON  MM  I  - 


Crushers,  stamp  mill,  tube  mills,  gravity icentration. 

Crusher-,  rolls,  ntl  >'  ii  in 


70-80 
70-80 
70-80 


200 

300 
1.000 
1.300 
2,500 
4,000 
7,000 
(a)  These  are  incomplete  costs,  as  extraction 


California  $14   00 

Montana  II    55 

Colorado 

Korea  6  50 

Central  America    7  00 

Colorado  26  00 


250    New  Zealand 
300     California 


300     California 


500 

500 

600 

700 

875 

1,000 

1. 100 

1,350 

1,400 

1,500 

2,000 

2.000 

2.500 

4,000 


Transvaal 

Transvaal 

Canada 

India 

Transx'aal 

Transvaal 

Transvaal 

Transvaal 

Transvaal 

Transvaal 

Transvaal 

Transvaal 

Transvaal 

South  Dakota 


11.25 
13  00 
17  00 


4  00 
9  70 
8  70 
3  4 


( 'rushers,  rolls,  jigs,  I  a  hie  concentration 

Crushers,  roll-,  n,  r  ttioo 

rolls,  |jgs,  table  concentration 

Crushers,  rolls,  jms.  Table  concentration.  . 

Crusher-,  i  concentration 

Crushers,  rolls,  Chilean  mills,  table  concentration,  vanners... 

Crushers,  rolls,  table  concern  ration,  vanners 

t  'rushers,  roll-,  table  c  mcentration,  vanners. 

Crushers,  rolls,  table  concentration,  vanners 

Crushers,  rolls,  table  concentration,  vanners 

Crushers,  steam  concentration. 
Crushers,  steam  stamps,  jigs,  table  concentration. 
Crushers.  concentration   

SILVER     MILLS— ALL-SLIME     CYANIDATION 
AVERAGE    CONDITIONS 

Milling 

Crushers,  stamp  mill,  tube  mills,  cyanidation 

Crushers,  stamp  mill,  tube  mills,  cyanidation   

Crushers,  stamp  mill,  gravitv  concentration,  tube  mills,  cvan- 
idation 

Crushers,  ball  mills,  tube  mills,  cyanidation. 

Crushers,  stamp  mill,  tube  mills,  gravity  concentration,  cyan- 
idation. 

Crushers,  stamp  mill,  tube  mills,  gravity  concentration,  evan- 
idation. 

Crushers,  stamp  mill,  tube  mills,  gravitv  concentration,  cyan- 
idation 

Crushers,  stamp  mill,  Chilean  mills,  tube  mills,  cyanidation, :    . 

Milling.  ...  


Milling 

Crushers,  stamp  mill,  tube  mills,  gravity  concentration,  cyan- 
idation 

Crushers,  stamp  mill,  tube  mills,  gravity  concentration,  cyan- 
idation 

Crushers,  stamp  mill,  tube  mills,  gravitv  concentration,  cvan- 
idation 

GOLD  MILLS  —  ROASTING-CYANIDATION 

Crushers,  rolls,  roasting,  tube  mills,  cyanidation 

Crushers,  rolls,  roasting,  tube  mills,  cyanidation 

Crushers,  rolls,  roasting,  tube  mills,  cyanidation.  . 
Crushers,  stamp  mill,  giinding  pans,  grax-ity  concentration, 
roasting,  cyanidation. 


-AMALGAMATION-CONCENTRATION 
tmalgamation $1 


concentration,  amalgamate 


GOLD  MILLS 
Crushers,  stamp  mill. 
Crushers,   stamp   mill. 
Crushers,   stamp   mill.   _ 
Crushers,  stamp  mill,  amalg: 
Crushers,  stamp  mill,  grax-it 
Crushers,  stamp  mill,  amalg; 
Crushers,  stamp  mill,   amalgamation,  grax-ity  concentration       0-185 

Crushers,  stamp  mill,  amalgamation  0  28  (a 

Crushers,  rolls,  tube  mills,  grax-ity  concentration 0.  24 

s  continued  in  cyanide  operations  that  follow. 

GOLD  MILLS  —  CYANIDATION 

AVERAGE    CONDITIONS 

Crushers,  stamp  mill,  tube  mills,  cyanidatii 


Crushers,  tube  mills,  cvanidation. 

Milling 


Crushers,  stamp  mill,  tube  mills,  c\*anidation 

Milling 

Crushers,  stamp  mill,  tube  mills,  gravity  concentration,  cyan- 
idation  

Crushers,  stamp  mill,  tube  mills,  gravitv  concentration,  cyan- 
idation   

Crushers,  stamp  mill,  amalgamation,  tube  mills,  gravity  con- 
centration, cyanidation 

Crushers,  stamp  mill,  gravity  concentration,  tube  mills, 
cyanidation 

Crushers,  stamp  mill,  tube  mills,  grax-ity  concentration. 
c\-anidation. .    .    .  

Crushers,  rolls,  tube  mills,  grax-ity  concentration,  cyanidation 

Crushers,  stamp  mill,  amalgamation,  tube  mills,  grax-ity  con- 
centration, cyanidation.  

Crushers,  stamp  mill,  amalgamation,  tube  mills,  grax-ity  con- 
centration, cyanidation.  . 

Crushers,  stamp  mill,  tube  mills,  cyanidation 

Crushers,  stamp  mill,  tube  mills,  cyanidation 

Crushers,  stamp  mill,  tube  mills,  cyanidation   . 

Crushers,  stamp  mill,  tube  mills,  cyanidation. 

C  rushers,  stamp  mill,  tube  milLs.  cyanidation. . . 

Crushers,  stamp  mill,  tube  mills,  cyanidation 

Crushers,  stamp  mill,  tube  mills,  cyanidation 

Crushers,  stamp  mill,  tube  mills,  cyanidation 

Crushers,  stamp  mill,  amalgamation,  tube  mills,  cyanidation 

Crushers,  stamp  mill,  tube  mills,  cyanidation.  . . 

Crushers,  stamp  mill,  tube  mills,  cyanidation 

Crushers,  stamp  mill,  tube  mills,  cyanidation. . . 

Crushers,  stamp  mill,  tube  mills,  cyanidation 

Crushers,  stamp  mill,  amalgamation,  tube  mills,  cyanidation 


Through 

Ton 

2011 

I'r  odiioland 

omrki 

$1    31 

1919 

II  X? 

I'll,, 

2   75 

1919 

all 

1918 

1    01 

1919 

1    37 

1918 

0  93 

1918 

0  93 

1918 

0  53 

60 

1916 

$1  .44 

1912 

1.09 

1917 

0    58 

1912 

0.41 

1913 

■ 

2  08 

0.97 

1912 

0.55 

1919 
1908 

0  37 

Lead-ailver 

0.72 

1918 

Lead-silver 

0.36 

1911 

Lead-silver 

0  36 

1912 

0  34 

1913 

0.57 

1912 

0.50 

1912 

l-!-^._' initiated 

0.45 

1913 

duwerniDated 

0  49 

1912 

'. inseminated 

0  31 

1913 

n  sited 

0  27-.30 

1908 

amygdaloid 

II  24-.  ill 

1908 

•   amygdaloid 

0.17-40 

1908 

Copper,  amygdaloid  and 

conglomerate 

*2-$3 

1913 

Costs  only  approximate 

2  95 

28 

1913 
1913 

1918 

2    10 

2.64 

2  64 

1919 

3   29 

90 

1913 

3.54 

1913 

2  62 

1913 

2  75 

69 

1914 

3.80 

1912 

3  8b 

1913 

2.90 

1912 

2  67 

1915 

2  57 

1914 

2  05 

80 

1914 

|9i; 
' 1 1-'  1 2     33  per  cent  roasted 
1913 

1912     Concentrate  only  roasted 


1912 
1913 
1914 
1913 
1912 
1913 
1912 
1914 
1917 


Followed  by  cyanidation 


Followed  by  cyanidation 
Followed  by  cyanidation 


Followed  by  cyanidation 


Followed  by  cyanidation 
No  amalgamation 


1912    

1918  Sand  leaching 

1912 

1914 

1910 

1908 


1917 

1913 
1913 
1913 
1914 
1907 
1913 
1913 
1913 
1913 
1918 
1913 
1913 
1919 
1917 
1914 


Sands  treated  separately 


Sands  treated  separately 
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Tom 

Valua 

Ton 

Hours 

Locality 

70 

California 

100 

South  Africa 

11.00 

150 

Aruona 

20  00 

200 

Aruona 

7  60 

22.00 

Nevada 

6. SO 

400 

500 

Nevada 

5  00 

1.000 

5  75 

1.000 

N\-v».  la 

13  70 

Coal 

Details  of  Treatment  Ton 

DESERT    CONDITIONS 

mill,  amalgamation,  oyanidation $4  02 

9t        Crushers,  sta  np  mill.  Chilean  mills,  grinding  pang,  oyanidation  2  ns 

Btamp  mill,  tube  milb,  cyanidation  2  50 

tube  mills,  oyanidation 2.04 

io        Crushers,  ball  mills,  tube  mill.-,  oyanidation.  I   79 

rolls,  ball  mills,  tube  mills,  oyanidation I   54 

■        mills,  03  anidatioD  1 .61 
imp  mill,  tube  mills,  oyanidation. .. .  1. 12 
85                               t  mill, tube, mills, oyanidation. ; ..  I    II 
p   mill.  Chilean  mills,  tube  mills,  gravity  con- 
in,  oyanidation.  1   97 
92          Crushers,  stamp  mill.  Chilean  mills,  tube  mills,  gravity  con- 
centration, cyanidation 161 


Per  Cent 
Through 

.Mill 

Mesh         Date 


1912      30  tons  stamped;  remain- 
der rejected 
I2-'I3       

1913 

1917 
I7-'I8 

1914         

1912 

1912         

1912 

1913  

1914  


POW]  I;   Kl  Ql  11: 1  ' 

Horsepower 
n  Milled 
Per  Twenty-four  Hrs 
minus  200 mesh     0.80  to  2.50 

0  50  to  0  80 
Stamp  mil                                                                                                         0.75  to  1.00 

'  „    -K  I   50  to  1.75 

1  25  to  4  00 
0   50  to  0  80 

2  00to3  50 
Nfagnetic-flcpara'    -                                                                                        0.25  to  0.50 

.mpmills.  l6to  in  I    50  to  I. 75 

Size  of  product:  all  through  1*  to  3  in.  Cost  of  break- 
ing, per  ton  of  mill  feed,  $0.07  to  $0.13. 

Secondary  Crushing  (intermediate  crushing,  fine 
crushing,  stamping)  follows  breaking,  and  aims  to  give 
a  product  almost  all  of  which  passes  a  4-mesh  screen;  it 
is  pei-formed  with  rolls,  disk  crushers,  or  stamps.  Cost 
of  secondary  crushing,  per  ton  of  mill  feed,  $0.10  to 
$0.20. 

Grinding  (comminuting,  pulverizing,  primary  grind- 
ing) gives  a  product  of  which  15  to  50  per  cent  passes 
a  200-mesh  screen;  ball  mills,  Chilean  mills,  or  pans  are 
the  machines  commonly  used.  Cost  of  grinding,  per 
ton  of  mill  feed,  $0.10  to  $0.20. 

Sliming  (regrinding,  fine  grinding,  secondary  grind- 
ing, tube  milling)  reduces  a  feed  all  of  which  passes  a 
in-  to  20-mesh  screen,  and  gives  a  product  of  which  90 
per  cent  or  more  passes  a  200-mesh  screen.  This  is 
generally  done  in  tube  mills  using  pebbles  or  small  balls ; 
it  is  also  done  in  ball  and  rod  mills.  Cost  of  sliming, 
per  ton  of  mill  feed,  $0.15  to  $0.50. 

Cost  of  crushing  to  slime,  for  each  percentage  of 
product  that  will  pass  a  200-mesh  screen,  per  ton  of  run- 
of-mine  ore,  3c.  to  lie. 


Physiological  Effects  of  Carbon  Monoxide 

Although  the  extremely  poisonous  nature  of  carbon 
monoxide  is  understood,  there  is  little  available  in- 
formation on  the  physiological  effect  of  small  percent- 
ages of  carbon  monoxide  in  otherwise  respirable  air. 
always  a  poison,  whether  in  small  or  large  pro- 
portion, and  in  the  latter  case  is  the  most  dangerous 
gas  encountered  in  underground  operations.  For- 
tunately, it  rarely  occurs  other  than  from  a  mine  fire. 

Doctors  R.  R.  Savers  and  F.  V.  Meriwether,  of  the 
Bureau  of  Mines,  an'l  \V.  P.  Yant,  chemist,  recently 
concluded  experiments  to  determine  the  physiological 
effects  of  low  concentrations  of  carbon  monoxide  under 
varying  conditions.  The  result  of  their  investigation 
indicates  that  exposure  for  six  hours  to  two  parts  of 
carbon  monoxide  in  10,000  caused  a  16  to  20  per  cent 
saturation  of  the  hemoglobin  of  the  blood,  resulting  in 
mild  subjective  symptoms  of  carbon  monoxide 
:ng"  at  the  end  of  the  test  and  no  noticeable 
effects   after  the  test.     An  exposure  to  four  parts  in 


10,000  caused  15  to  19  per  cent  saturation  at  the  end 
of  one  hour ;  21  to  28  per  cent  at  the  end  of  two  hours, 
and  moderate  to  marked  after-effects.  Under  the  con- 
ditions of  strenuous  exercise,  the  time  for  saturation 
to  14  to  16  per  cent  was  one  hour  in  a  mixture  of  two 
and  one-half  parts  in  10,000  and  resulted  in  moderate 
symptoms  of  carbon-monoxide  poisoning  with  after- 
effects mild  to  moderate.  At  higher  proportions  of  car- 
bon monoxide  up  to  four  parts  in  10,000,  the  poisoning 
and   after-effects   were   slightly    increased. 

According  to  the  investigators,  high  temperature  and 
humidity,  with  a  given  concentration  of  carbon  mon- 
oxide, cause  more  rapid  absorption  of  the  noxious  gas 
than  do  normal  conditions  of  temperature  and  humid- 
ity. It  is  of  interest  to  note  that  none  of  the  subjects 
experimented  upon  has  shown  any  permanent  deleteri- 
ous effects   from  the  exposure  to  carbon   monoxide. 


Technical  Operations  of  the  Chile  Copper  Co. 
During  1921 

The  annual  report  of  the  Chile  Copper  Co.  contains  a 
summary  of  mill  operations  for  the  year  1921.  A  total 
of  1,671,936  dry  tons,  assaying  1.70  per  cent  copper, 
was  crushed.  The  primary  crushing  is  by  84  x  60-in. 
jaw  crushers.  This  is  followed  by  No.  10  gyratory 
crushers,  and  by  48-in.  vertical  and  horizontal  Symons 
disk  crushers,  which  prepare  the  ore  for  leaching.  Dur- 
ing 1921  the  oversize  on  0.371-in.  square  mesh  of 
final  product  from  the  fine  Symons  crushers  was  9.69 
per  cent,  compared  with  13.54  per  cent  during  1920. 
The  average  leaching  extraction  from  163  charges  was 
92.24  per  cent. 

In  the  tank  house,  only  circuits  A,  B,  C,  D,  and  G 
were  in  service  during  the  greater  part  of  the  year. 
Two  new  24-in.  wood-stave  pipe  lines  were  completed, 
making  ample  provision  for  supplying  solutions  to  the 
tank  house.  The  acid  plant  was  closed  down  the  entire 
year.  Wire-bar  furnace  No.  1  was  dismantled  and  com- 
pletely rebuilt. 

The  following  table  shows  the  more  important  metal- 
lurgical data: 


Average 

PerCei 

Tons 

Per  Cent 

Ore 

Copper 

Crushed  per 

(  iirrinl 

Tons 

Per  Cent 

Crushed, 

in  <  in- 

Operating 

Efficiency, 

<     f  »|.Ji.  T 

Produced 

V,  r 

Tons 

Crushed 

Day 

Tank   House 

Recovery 

1918 

3,745,083 

1    64 

10.762 

82  4 

51,068 

82  2 

1919 

2,961,465 

1.62 

11.303 

83  0 

38.359 

86  0 

1920 

4,243,301 

1.51 

11.760 

82  83 

55.566 

89  68 

1921 

1,671,936 

1   70 

5,573 

85  43 

27.004 

91.07 

At  the  power  house  at  Tocopilla,  a  total  of  102,894,500 
kw.-hr.  was  developed,  requiring  125,107,927  lb.  of  fuel 
oil,  or  1.215  lb.  oil  per  kw.-hr.  The  18,000-kw.  extension 
to  the  station  was  practically  completed  at  the  close  of 
the  year. 
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A  Sublevel  Slicer 

Type  Devised  by  Cleveland-Cliff's  Iron  Co.'s 

Engineers  Uses  Trolley  and  Has  Power 

Unit  Distant  from  Breast 

By  William  H.  Newett 

A  NUMBER  of  underground  loading  machines  have 
been  perfected  in  the  Lake  Superior  iron  region 
during  the  last  few  years,  and  several  different  types 
are  now  being  manufactured  and  sold.  One  of  the 
newest  inventions  is  a  sublevel  slicer,  designed  by  H.  0. 
Moulton  and  D.  McCarthy,  engineers  in  the  employ  of 
the  Cleveland-Cliffs   Iron   Co.     They   have  had   one  of 

6"I-Beam  track  supported  by 
standard  mine  timber. 


into  the  dirt  with  a  forward  and  upward  motion,  and, 

when    filled,    is   hoisted   to   the   carrying   position    and 

automatically    locked    on    an    overhead    trolley,    quickly 

transported  to  the  raise  or  other  dumping  point,  where 

an  automatic  device  dumps  it,  when  it  returns  to  the 

working    place.      The    entire    operation    is    controlled 

through  the  use  of  cables  by  the  operator  seated  at  the 

power  unit.     When  two  machines  are  installed  side  by 

side  in  a  drift,  the  shovel-skips  will  alternate,  one  going 

forward  empty  as  the  other  comes  back  loaded.     Only 

a  small  adjustment  is  needed  at  the  breast  to  keep  the 

shovel-skip  moving  forward  into  the  dirt. 

The  machine  which  was  tried  out  in  the  Negaunee 

mine  has  loaded,  trammed,  and  dumped  successfully  at 

Special  trolley, 
carries  load-.  .-Length  adjusted 

^mmm 


Wii  Last  I-Beam 
§5     adjustabla 
<M'  m  length  for 
5  foot  cut, 
from  6  ft.  to 
II  ft.  plus 


^-  -Hinged joint 
~^s  permits  I-bea, 
%  be  shifted 
i'   right  or  left 
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Method  of  using  Moulton  and  McCarthy  sublevel  slicer  demons 


these  slicers  at  work  in  the  company's  Negaunee  mine, 
at  Negaunee,  for  four  months,  and  the  results  are  said 
to  be  satisfactory. 

The  special  need  for  which  the  machine  was  designed 
was  that  of  a  small  and  flexible  device  which  could  be 
taken  into  any  part  of  a  mine  and  made  to  substitute 
for  hand  labor  in  the  most  inaccessible  sublevel.  In 
devising  this  the  inventors  have  departed  from  the 
lines  of  other  similar  inventions  which  involved  the  use 
of  a  power  loader  placed  as  a  unit  at  the  bi-east,  and 
have  worked  out  a  device  the  power  unit  of  which  is 
fixed  at  a  point  distant  from  the   breast. 

The  machine  in  its  simplest  form  consists  of  a 
scraper   or    shovel-skip    which    is    forced    mechanically 


the  rate  of  one  ton  in  five  minutes,  using  a  skip  holding 
one-fifth  of  a  ton.  More  power  would  have  increased 
this  rate. 

The  device  is  designed  to  be  operated  by  electricity, 
although  where  this  is  not  available  air  may  be  used. 
The  hoist  is  contained  in  a  frame  2  x  2  x  4  ft.  in 
dimensions,  which  is  supported  from  an  I-beam  by 
means  of  trolley,  so  that  it  can  be  easily  moved  about. 
It  is  situated  during  the  operation  on  the  opposite  side 
of  the  raise  from  the  working  face.  The  machine  is 
equipped  with  two  drums,  which  work  independently,  so 
that  the  operator  has  control  of  the  scoop  at  all  times. 
It  is  demountable  into  three  parts,  none  of  which 
weighs  over  300  lb.,  the  total  weight  being  about  800  lb. 
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dumping  into  raise 

The  trolley  is  so  designed  that  it  trips  the  empty 
the  loose  pile  of  ore  on  the  forward  trip,  and 
dumps  the  load  automatically  on  the  return  trip.  The 
scoop  may  be  replaced  with  timber  tongs  or  sling  when 
timber  is  being  brought  from  the  main  level  through 
the  raise  and  carried  to  the  working  face.  Above  the 
•urntable,  so  that  the  slicer  may  be  revolved 


Sublevel   slicer   taking   load 

and  used  to  work  as  many  breasts  as  are  available  from 
one  raise.  Another  advantage  is  that  the  machine  can 
work  equally  well  on  a  curved  or  straight  track,  being 
able  to  go  around  a  curve  on  a  3-ft.  radius,  while  idlers 
on  the  legs  take  care  of  the  cables.  The  trolley  and 
scoop  can  pass  through  a  3-ft.  opening. 


Dating  Progress  Maps 

Frequent  erasure  of  the  date  on  current  maps, 
progress  drawings,  and  the  like  that  are  changed  from 
time  to  time  soon  wears  a  hole  in  the  original  sheet. 
This  may  be  avoided  by  cutting  a  small  square  from  the 
lower  right-hand  corner  of  the  sheet  on  which  the  draw- 
ing is  made  and  filling  this  in,  when  blueprinting,  with 
a  square  of  the  same  material  carrying  the  date. 


Method  of  Sinking  Drop  Shaft 
in  Soft  Water-Bearing  Soil 

In  a  method  of  sinking  drop  shafts,  cofferdams,  and 
the  like,  which  was  worked  out  by  C.  T.  Roberts,  of 
Crystal  Falls,  Mich.,  use  is  made  of  100-lb.  steel  rails, 
as  shown  in  the  accompanying  drawing,  the  main  object 
of  which  is  to  permit  the  lath  to  be  driven  at  any  time 
where  there  is  likely  to  be  an  excessive  inflow  of  sand 
and  gravel,  a  frequent  occurrence  in  a  shaft  of  this 
kind.  Such  inflows  often  cause  much  damage,  some- 
times throwing  the  shaft  out  of  line,  especially  if 
boulders  are  encountered. 
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Mi  tliod  of  sinking  drop  shaft  using  100-lb.  steel  rails 

The  illustration  shows  one  edge  of  the  shaft  resting 
on  the  ledge,  with  about  3  ft.  of  difference  in  the  con- 
tour of  the  ledge  at  the  other  side  of  the  shaft.  The  lath 
is  shown  driven  to  the  ledge  and  around  a  boulder.  This 
will  permit  cutting  down  the  ledge  on  high  sides  so 
that  the  shaft  timbers  will  rest  level  on  the  ledge. 

The  steel  rail  dividers  or  braces  can  be  used  in  any 
part  of  the  shaft  where  the  most  weight  comes  while 
driving  lath  and  can  be  moved  at  will  along  the  flanges 
of  the  two  side  rails. 


Shaft  Arrangements 

Spillage  is  unavoidable  in  skip-hoisting,  and  it  is  cus- 
tomary to  arrange  a  bin  below  the  skip  compartments  to 
receive  it.  The  spillage  bin  is  emptied  into  a  car  which 
is  handled  in  a  separate  cage  and  compartment  along- 
side of  the  skip  compartment. 

At  the  entrance  to  shaft  compartments  from  stations 
some  form  of  gate  is  necessary.  In  cage  hoisting,  a 
heavy  wooden  bar  which  is  held  by  a  pin  at  one  end  ;ind 
caught  in  a  metal  crotch  at  the  other  is  the  customary 
arrangement.  For  skip  hoisting  a  boiler-plate  door  is 
recommended,  as  there  is  always  danger  of  ore  falling 
down  the  shaft,  and  it  may  be  projected  into  the  station. 
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El  Dorado  Oil  Field  in  Arkansas 
Warrants  Extensive  Exploration* 

In  Spile  of  Unusual  Features,  Indications  Are 

Encouraging  —  Possibility  of  Finding 

Similar  Fields  in  Same  Region 

THE  El  Dorado  oil  field,  in  Arkansas,  was  discovered 
by  the  Constantine  Refining  Co.  when  that  company's 
Armstrong  No.  1  well  struck  an  immense  flow  of  gas, 
estimated  at  40,000,000  cu.ft.  per  day,  and  a  small 
quantity  of  oil.  The  oil  men  of  the  mid-Continent  re- 
gion paid  comparatively  little  attention  to  this  discovery 
for  several  months,  although  a  few  companies,  acting  on 
the  advice  of  geologists,  leased  some  land  near  the  gas 
well:  but  when  a  well  drilled  by  Mitchell  &  Busey  came 
in  on  Jan.  10,  1921,  with  a  flow  of  about  1,500  bbl. 
per  day,  there  was  a  stampede  for  the  field.  Leasing 
and  drilling  were  pushed  with  an  intensity  so  tremen- 
dous that  in  spite  of  several  months'  delay  in  getting  an 
adequate  pipe-line  outlet  for  the  oil  produced,  the  field 
was  developed  with  remarkable  rapidity.  The  oil  sand 
is  only  about  2,150  ft.  below  the  surface,  and  the  rocks 
above  it  are  mostly  beds  of  shale  and  clay  that  are  easily 
penetrated  by  the  rotary  drill.  Wells  that  gave  a  large 
output  were  the  rule  rather  than  the  exception,  several 
yielding  more  than  10,000  bbl.  per  day,  although  most 
of  these  wells  produced  much  salt  water  with  the  oil. 
The  output  reached  about  82,000  bbl.  per  day  during  the 
week  ending  Aug.  20,  1921,  but  declined  rapidly  to  about 
32,000  bbl.  during  the  week  ending  March  11,  1922. 
Since  then  the  output  has  increased  slightly. 

Structure  in  El  Dorado  Field  Is  Unique 
Each  oil-yielding  district  has  its  own  peculiarities, 
and  the  rules  that  may  guide  prospecting  in  one  area 
may  not  apply  to  another.  The  great  number  of  test 
wells  that  have  been  drilled  in  southern  Arkansas  with- 
out finding  oil  in  large  quantity  except  in  the  El  Dorado 
fields  show  either  that  the  oil  pools  in  this  region  do 
not  bear  the  same  relations  to  anticlinal  structure  that 
they  commonly  bear  elsewhere  in  the  mid-Continent  oil 
fields,  or  that  geologists  have  not  learned  how  to  locate 
the  anticlines  in  this  field  by  studying  the  surface 
formations. 

The  geologic  structure  of  the  El  Dorado  field  is  unlike 
that  of  any  other  known  field  of  similar  size.  The 
studies  made  covered  only  the  northern  part  of  the  pro- 
ducing area,  but  there  is  no  reason  to  think  that  the 
structure  of  the  southern  part  is  materially  different. 
If  the  sand,  clay,  and  gumbo  could  be  stripped  off  the 
producing  bed  in  the  area  covered  by  the  work,  no  large 
dome  or  great  anticlinal  arch  would  be  uncovered.  The 
surface  of  the  oil  sand  is  so  nearly  level  that  it  might 
remind  one  of  gently  rolling  prairies  or  of  meadows 
made  up  in  part  of  smoothly  rounded  knolls  and  swales 
or  hollows  whose  slopes  rise  in  even,  sweeping  curves. 

•Abstracted  from  Report  of  U.  S.  Geological  Survey. 


evenness  is  interrupted  by  a  number  of  low,  almost 
vertical  cliffs  that  mark  faults  where  the  rock  ha 
broken  and  one  side  of  the  break  has  risen  from  1  b 
11.  above  the  other.  There  are  probably  a  great  many 
more  of  these  breaks  than  have  been  identified.  Al- 
most without  exception  they  trend  northeastward, 
forming  a  sharp  angle  with  the  longer  axis  of  the  field, 
and  most  of  the  low  folds  that  vary  the  flatness  of  the 
surface  of  the  oil  sands  also  trend  northeastward. 

Some  Anticlinal  Areas  Exist 

A  study  of  well  records  in  areas  east  and  west  of  the 
El  Dorado  field  shows  that  this  field  is  not  upon  a  pro- 
nounced regional  uplift,  although  there  may  be  a  slight 
bulge  or  gentle  arch  in  the  El  Dorado  region.  The 
strata  dip  gently  to  the  east  and  southeast  over  most  ot 
southern  Arkansas.  If  the  El  Dorado  field  is  on  a 
regional  bulge  or  uplift,  there  is  a  synclinal  depression 
west  or  northwest  of  it.  A  flattening  of  the  regional  dip 
was  detected,  but  no  true  syncline.  Furthermore,  if  the 
field  were  on  an  uplift  the  strata  immediately  east  of 
it  would  probably  show  steeper  dips  than  are  common  in 
this  region,  but  no  suggestion  of  such  steep  dips  was 
found.  The  location  of  this  field  is  therefore  not  con- 
trolled by  the  manner  in  which  the  rocks  are  folded. 
There  is  no  true  major  anticline  here,  and  the  minor 
folds  did  not  control  the  distribution  of  the  oil,  although 
the  gas  in  this  pool  does  tend  to  concentrate  in  arched  or 
domed  areas.  If  the  dates  of  completion  and  of  average 
declines  in  initial  production  are  taken  into  considera- 
tion, in  order  to  compensate  for  interference  from  ad- 
jacent producers,  the  wells  in  these  anticlinal  areas  are 
perhaps  a  little  above  the  average  for  the  entire  field, 
but  this  initial  production  is  not  higher  than  that  of 
wells  in  adjoining  synclinal  areas. 

On  the  other  hand,  it  cannot  be  said  that  in  this 
field  there  is  no  relation  between  geologic  structure  and 
the  accumulation  of  oil,  for  structure  includes  both  folds 
and  faults,  and  the  faults  were  probably  influential  in 
forming  the  pool.  Nearly  every  area  of  high  produc- 
tivity in  the  oil-yielding  belt  here  considered  is  trav- 
ersed by  one  or  more  faults.  A  strip  of  richly  pro- 
ductive territory  does  not  border  each  fault,  but  here 
and  there  along  almost  every  fault  there  is  a  spot  of 
unusual  richness. 

How  the  Pool  Was  Formed 
The  Marlbrook  marl  is  believed  to  be  the  source  of  the 
oil  in  this  field,  and  the  accumulation  of  enough  oil  in 
the  Nacatoch  above  the  Marlbrook  to  form  a  commercial 
field  is  probably  due  to  a  happy  association  of  a  source 
of  oil,  channels  through  which  it  could  migrate,  and  a 
good  reservoir  bed.  Oil  was  probably  not  formed  every- 
where in  the  Marlbrook,  at  least  not  in  great  volume, 
but  in  favored  spots  where  it  was  laid  down  in  shallow 
water  and  possibly  raised  above  the  sea  from  time  to 
time,  the  conditions  were  right  for  the  deposition  and 
preservation  of  oil-forming  matter.     In  any  event,   in 
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■  -  the  Marlbrook   appears   to  have   supplied 
inta  of  oil  to  the  overlying   Nacatoch  sand. 
tl    rs,  where  the  structure  is  seemingly  quite 
■  is  supplied  little  or  none.    At  El  Dorado 
•  fauli  irea  in  the  marl. 

The  oil  moved  up  along  the  fault  planes  and  accumu- 
D   the  upper  part   of  the  Nacatoch   sand.     Pro- 
..-  ticlinal  folding  and  faulting  and  a  rich  spol 
Marlbrook   together   would   have   produced    ideal 
for  the  accumulation  of  oil,  and  under  such 
■  -  the  water  trouble  that  has  been  the  curse  of 
the  El  Dorado  field  would  not  have  appeared.    The  beds 
tie  lie  so  flat,  however,  thai  the  oil  they  con- 
tain does  not  saturate  them  to  any  great  thickness;  but, 
instead,  it  is  found  in  thin  layers  at  the  tops  of  several 
beds  in  the  upper  part  of  the  Nacatoch,  and  the  remain- 
ing parts  of  these  beds  are  filled  with  salt  water.     The 
gas,  being  more  mobile  than  the  oil,  has  migrated  to  the 
more  prominent  domes  and  has  excluded  most  of  the 
d  the  water  from  certain  thin  beds  of  sandstone 
under  the  arched  areas 

If  the  formations  just  above  the  Nacatoch  had  con- 
tained porous  sandstones,  the  oil.  as  it  moved  upward 
along  the  fault  planes,  would  probably  have  formed 
small  pools  in  them,  for  the  faults  are  not  limited  to  the 
beds  below  the  top  of  the  Nacatoch,  but  certainly  cut 
the  Arkadelphia  clays,  although  these  beds  contain  few 
-.  The  faults  may  cut  also  the  Midway  beds,  al- 
though this  supposition  cannot  be  definitely  verified  by 
the  well  records,  but  no  evidence  was  found  to  indicate 
that  they  cut  the  Wilcox. 

E  May  Have  Been  Lower  Cretaceous  Beds 

Instead  of  originating  in  the  Marlbrook,  the  oil 
ribly  may  come  from  a  much  deeper  formation,  such 
as  the  Brownstown  marl,  the  Eagle  Ford  shale,  or  the 
Lower  Cretaceous  beds.  The  depth  of  these  formations 
below  the  Nacatoch  is  no  obstacle  to  the  migration  of 
the  oil,  for  the  faulting  that  cuts  the  Marlbrook  must 
also  cut  them,  and  if  it  could  furnish  channels  for  up- 
ward migration  from  the  Marlbrook  to  the  Nacatoch 
it  could  almost  as  easily  furnish  channels  for  migration 
from  the  deeper  beds.  If  the  oil  came  from  the  Browns- 
town  marl,  there  may  be  chances  of  finding  oil-reservoir 
beds  in  this  formation  or  adjacent  to  it,  and  if  it  came 
from  the  Eagle  Ford  shale  there  is  a  good  chance  of  ob- 
taining it  from  the  Blossom  and  Woodbine  sands. 

If  the  oil  came  from  the  Marlbrook  marl,  however,  the 
chances  of  obtaining  it  from  underlying  formations  are 
not  exceptionally  good,  although  these  lower  formations 
should  not  be  utterly  condemned.  The  records  of  other 
fields  that  draw  oil  from  Upper  Cretaceous  formations 
prohibit  such  a  blanket  condemnation,  for  practically  all 
fields  that  have  yielded  either  oil  or  gas  in  notable 
amounts  from  the  Nacatoch  sand  have  yielded  much 
greater  amounts  from  either  the  Blossom  or  the  Wood- 
bine sands,  or  both.  The  lack  of  anticlinal  structure  at 
El  Dorado,  however,  offsets  this  favorable  feature. 
Where  oil  has  been  found  in  the  Blossom  or  the  Wood- 
bine there  is  either  pronounced  regional  uplift  or  strong 
anticlinal  folding.  In  the  Caddo  and  De  Soto-Red  River 
districts  there  are  both.  In  the  El  Dorado  district  there 
is  neither.  The  conditions  that  are  associated  with  oil 
in  northern  Louisiana,  and  to  which  the  formation 
of  those  pools  is  presumably  due,  are  therefore  lacking 
her*,  and  production  from  the  deep  beds  cannot  be 
expected.    Nevertheless,  the  deep  sands  should  be  tested. 

A  few  wells  in  the    El    Dorado    field   have  reported 


"showings"  of  oil  or  gas  in  beds  in  the  Midway  forma- 
tion. The  few  reports  that  traces  of  oil  have  been  found 
in  these  beds  might  be  discredited,  for  enough  oil  to 
give  a  rainbow-colored  film  on  the  drilling  water  might 
accidentally  get  into  a  well,  but  showings  of  gas  could 
no1  be  thus  explained,  and  it  therefore  seems  evident 
thai  at  least  one  bed  in  the  Midway  formation  carries 

oil  and  gas.    This  bed  may  lie  about  1,150  ft.  below 

the  surface  over  most  of  the  field,  or  about  970  ft.  above 
the  Nacatoch  sand.  Reported  showings  of  oil  or  of  gas 
in  a  number  of  wells  that  have  been  drilled  within  a 
radius  of  40  miles  of  the  El  Dorado  field  suggest  that  an 
oil-bearing  sand  may  lie  at  the  base  of  the  Midway 
formation,  which  in  the  El  Dorado  field  is  from  575  to 
625  ft.  above  the  Nacatoch.  No  careful  tests  of  these 
shallow  beds  seem  to  have  been  made  in  the  field,  in  spite 
of  apparent  advisability  of  such  tests.  Small  water- 
free  wells  that  would  draw  oil  from  a  bed  not  more  than 
1,200  ft.  below  the  surface  would  probably  yield  greater 
net  profits  than  the  more  spectacular  but  less  reliable 
wells  that  get  oil  from  the  underlying  Nacatoch  sand. 
Tests  of  shallow  sands  should  be  made  carefully,  for  the 
gas  in  them  is  evidently  under  low  pressure,  and  it  would 
be  easy  for  one  to  drill  through  a  thin  oil  or  gas-bearing 
sand  without  suspecting  its  presence. 

Possible  E  /tensions  of  the  Field 

A  number  of  test  wells  should  be  drilled  west  of  the 
gas-bearing  area,  for  oil-bearing  beds  may  possibly 
border  the  gas-bearing  beds  on  the  west  and  south  as 
they  do  on  the  north  and  east.  The  extension  of  the  field 
to  the  south  of  its  present  limits  is  to  be  expected,  and 
determined  prospecting  to  discover  a  northward  exten- 
sion is  also  justified  by  the  peculiar  type  of  structure. 
Operators  should  not  accept  a  single  dry  hole  as  limiting 
the  field  in  these  directions.  The  producing  territory  at 
the  present  north  margin  of  the  field  can  probably  be 
extended  westward. 

Parallel  belts  of  faults  separated  by  areas  almost  un- 
faulted  may  occur  in  southern  Arkansas  as  they  do  else- 
where in  the  mid-Continent  region,  notably  in  northern 
Oklahoma  and  southern  Kansas.  If  such  a  belt  exists 
within  a  few  miles  of  El  Dorado,  the  other  favorable 
conditions  that  combined  to  produce  the  El  Dorado  pool 
probably  also  exist  there  and  a  field  much  like  the  El 
Dorado  field  may  be  developed.  Because  of  this  prob- 
ability the  following  suggestions  are  made: 

1.  If  gas  in  volume  is  encountered  in  a  wildcat  well, 
the  search  for  oil  should  be  continued  by  wells  drilled 
east,  northeast,  or  southeast  of  the  gasser. 

2.  If  oil  is  encountered  in  a  wildcat  well,  the  extension 
of  the  oil-yielding  area  should  be  sought  by  other  wells 
drilled  either  north  or  south  of  the  discovery  well. 

3.  Gas  pressure  should  be  conserved  by  shutting  in 
gas  wells.  The  maintenance  of  high  gas  pressure  will 
help  to  promote  a  greater  extraction  of  oil  and  to  pre- 
vent water  trouble. 

The  chances  for  finding  new  fields  are  not  limited  to 
zones  of  faulting,  for  there  are  probably  anticlines  in 
southern  Arkansas  fully  as  strongly  developed  as  those 
on  which  the  Homer  and  Bellevue  fields  of  Louisiana  are 
located.  Even  if  some  of  the  conclusions  here  presented 
may  be  questioned,  other  oil  fields  will  no  doubt  sooner 
or  later  be  discovered  in  southern  Arkansas,  for  in  view 
of  the  showings  of  oil  obtained  in  widely  scattered 
wells  in  this  broad  region  it  would  be  unreasonable  to 
believe  that  there  is  only  one  place  in  it  where  the  con- 
ditions are  favorable  to  the  formation  of  an  oil  pool. 


Mav  27,   L922 


Engineering  ami  Mining  Journal  Pn 


925 


Petroleum  Statistics  lor  March  Show 

Large  Increase  in  Slocks 

According  to  the  American  Petroleum  Institute's 
analysis   of   complete   official    petroleum    statistics    for 

March,  l!i22,  there  was  an  excess  of  dome ro 

tion  and  imports  over  indicated  total  consumption,  in- 
cluding  exports,  amounting  to  15,710,058  bbl.  for  the 
month,  or  at  an  annual  rate  of  184,973,240  bbl.  This 
compares  with  an  excess  production  for  thi 
month  of  L2,326,49]  bbl.,  or  at  an  annual  rate  of 
160,684.680  bbl.,  and  an  excess  production  for  March, 
1921,  of  8,369,921  bbl..  or  at  an  annual  rate  ol 
98,548,905  bbl.  The  analysis  which  takes  into  consider- 
ation changes  in  pipe-line  and  tank-farm  crude  stocks, 
in  crude  and  liquid  refined  stocks  held  at  refineries, 
and  in  stocks  of  Mexican  oil  held  in  the  United  States, 
follows: 

STATISTICS  <>F  PRODUCTION  AND  CONSUMPTION  OF  PETROLE1  M 
Figures  in  Barrels  of.  42  (will. .us 

February,         March,  March, 

1922  1922  l'>2l 

Domes!  w  crude-oil  production 40,814.000  46.916,000  40.905.000 

Imports,  all  oil  12,428.075  14.315,176  12.701.019 

Total  production  and  imports  53,242,075       61.231,176      53,606.019 

Annual  rate  of  domestic  production  and 

imports  694.048,595     720,947.635    631.167.490 

of    pipe-line    and    tank-farm 

crude  stocks 10.487,000       10.045,000        7,041,000 

Increase   of   crude   and   liquid   refined 

stocks   at   refineries 296.309(a)    4,428.058         1.072,921 

Increase  of  Mexican  stocks  in  I'nited 

2,136.000         1,237.000  256,000 

Net  increase  of  all  stocks 12.326,491  15,710,058  8,369.921 

Indicated  consumption     _.  40.915,584  45.521,118  45,236,098 

Annual  rate  of  consumption      533.363.915  535,974.395  532.618,585 

Excess  of  production     ...                     ...  12.326.491  15,710,058  8.369.921 

Annual  rate  of  excess  of  production         .  160.684,680  184,973.240  98,548,905 

(a)  Decrease. 

The  annual  rate  of  excess  production  over  consump- 
tion of  petroleum  east  of  the  Rockies  was  169,575,350 
bbl.  in  March,  compared  with  137,276,500  bbl.  for  the 
previous  month,  and  74,729,005  bbl.  for  March,  1921. 
Exports  of  all  petroleum  to  foreign  countries  and  to 
non-contiguous  territories  of  the  United  States  totaled 
6,568,966  bbl.  in  March,  4,920,831  bbl.  in  February,  and 
5,666,440  bbl.  in  March,  1921.  The  indicated  domestic 
consumption  of  petroleum  and  liquid  products  was 
36,332,129  bbl.  in  March,  as  compared  with  33,572,004 
bbl.  in  February,  and  37,106,837  bbl.  in  March,  1921. 
The  excess  of  domestic  production  over  indicated 
domestic  consumption  was  10,583,871  bbl.  in  March, 
compared  with  7,241,996  bbl.  in  February,  and  3,798,163 
bbl.  in  March,  1921. 

Production  Increased  in  March 

Domestic  production  of  crude  oil  totaled  46,916,000 
bbl,  a  daily  average  of  1,513,419  bbl.  in  March,  com- 
pared with  40,905,000  bbl.,  a  daily  average  of  1,319,516 
bbl.,  in  March,  1921.  There  were  1,322  producing  oil 
wells  completed  in  March,  against  1,143  in  February 
and  1,450  in  March,  1921.  Producing  oil  wells  com- 
pleted east  of  the  Rockies  in  March  totaled  1,264, 
against  1,098  in  February  and  1,384  in  March,  1921. 

Imports  of  all  oil  into  the  United  States  in  March 
totaled  14,315,176  bbl.,  a  daily  average  of  461,780  bbl.; 
in  February,  12,428,075  bbl.,  a  daily  average  of  443,860 
bbl.;  and  in  March,  1921,  12,701,019  bbl.,  a  daily  aver- 
age of  409,710  bbl.  Pipe-line  and  tank-farm  crude 
stocks  as  of  March  31  totaled  201,516,000  bbl.,  an 
increase  of  10,045,000  bbl.  over  stocks  at  the  end  of 
February.  February  stocks  increased  10,487,000  bbl. 
over  those  of  the  preceding  month. 


Little  Was  Accomplished  at  the  Kcccni 
Oil  Conference  in  Mexico 

Spi  rial  Correspond*  "<>    from  M< 

Pet  i  oleum  i  mditions  in  .Mom.  i  much   "up 

in   tio    air "     Though    the   expoi  pril    reached 

iv.niio.dod   bbl..   or   an    increase   of   700,000    bbl 
March,  the  fact   remains  thai    in  the  last   four  mi 
not  a  well  of  importance  hai    ba  n  brougl  I   in,  and  thi 
prodm  i  ion  de]  i  nd    almo  I   enl  irelj   on  the  'l  oteca  and 
Cerro  Azul  fields,  and  everybody  knows  that  these  fields 
are,   under   present    methods   and    rate   of   produi 
approaching  exhaustion. 

Notwithstanding  optimistic-  rep:  rta  given  out  after 
the  recent  conference  here,  between  heads  of  the  im- 
portant companies  in  the  I'nited  States  and  the  Secre- 
tary of  the  Treasury — they  were  notably  vague  and 
lacking  in  details — the  impression  prevails  that  nothing 
of  great  importance  was  accomplished.  The  oil  men 
agreed  to  pay  the  export  tax  every  ten  days  instead  of 
monthly,  and  the  government,  it  is  believed,  agreed  to 
be  "easy"  on  the  oil  men.  As  to  the  efforts  of  the  oil 
men  to  nail  the  government  down  to  something  tangible 
that  might  indicate  what  operators  may  expect  in 
the  future,  nothing  was  accomplished. 

A  sword  of  Damocles,  in  the  form  of  a  special  com- 
mission to  examine  into  all  titles  of  oil  lands,  is  still 
hanging  over  the  producers,  with  a  presumed  gentle- 
men's agreement  that  the  commission  will  not  get 
immediately  or  offensively  busy,  in  the  performance 
of  its  official  functions. 

In  the  meantime  there  is  considerable  activity  in 
securing  wildcat  lands  in  the  extreme  southern  part  of 
the  country.  Most  of  the  purchases  or  options  are 
taken  by  large  oil  concerns  already  operating  here.  In 
Tabasco,  Chiapas,  and  on  the  west  coast  of  Guerrero 
actual  drilling  is  going  on  in  an  attempt  to  prove  some 
of  the  territory. 


Standard  Oil  Co.  of  California  Active 
in  Montana  Oil  Fields 

Strike  of  a  big  flow  of  gas  in  the  No.  2  well  of  the 
Standard  Oil  Co.  of  California,  drilling  jointly  with  the 
Transcontinental  Oil  Co.  near  Armells,  Fergus  County 
Mont.,  has  again  turned  active  interest  toward  that  sec- 
tion of  the  state.  According  to  reports  the  flow  of  gas 
was  estimated  at  10,000,000  cu.ft.  The  gas  was  encoun- 
tered in  the  Kootenai  sands  300  ft.  above  the  Ellis  sands. 
The  Ellis  formation  carries  oil  at  Kevin.  The  Standard 
of  California  and  the  Transcontinental  control  leases  in 
excess  of  30,000  acres  in  this  wildcat  and  largely  un- 
explored structure. 

In  No.  1  well  the  company  encountered  gas  at  1,250 
ft.,  although  the  flow  was  not  as  large  as  that  in  No.  2 
well.  Almost  coincidental  with  the  report  of  the  dis- 
covery at  Armells  was  the  announcement  that  the  Cali- 
fornia company  had  opened  offices  in  Great  Falls  from 
which  its  operations  in  the  Montana  fields  would  be 
directed. 

From  Great  Falls  also  comes  the  report  that  the 
Standard  has  acquired  five  tracts  in  the  Kevin-Sunburst 
district,  largely  in  the  southern  end  of  the  new  field. 
On  the  Gas  Ridge  anticline  the  California  company  has 
about  2,000  acres  blocked  up.  It  is  reported  to  be  pay- 
ing cash  for  all  leases  that  it  is  acquiring  in  the  pros- 
pective campaign  of  exploration. 
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Geologists  of  Note 

HORACE  Y.  WINCHELL 


Hm'K  v.  WINCH!  irallj  a  geologist, 

is   hither,   Newton    H.   Winchell,   and   his 
ancle,   Alexander  Winchell,  being  distinguished 
geologists.    Under  these  family  instructors 
idied    earth    science,    graduating    from    the 
University  of  Michigan, 


where    Alexander    Win- 
chell   was 

geology,  in  1889.  As 
his  father  was 
Geologist  of  Minnesota, 
it  naturally  came  about 
that  Horace  made  his 
first  field  studies  as 
tant  geologist  on 
the  Minnesota  Geolog- 
ical and  Natural  History 
Survey  in  1889-91.  This 
distinction  Mr. 
Winchell  shares  in  com- 
mon with  the  editor  of 
this  journal,  who  got 
his  first  field  experience 
on  the  same  survey  in 
1893.  being  initiated 
into  this  work  by  Pro- 
fessor N.  H.  Winchell 
and  Horace  Winchell. 
The  result  of  Horace 
W  i  n  c  h  e  1  l's  first  field 
work  was  the  publica- 
tion, in  collaboration 
with  his  father,  of  the 
report  on  "Iron  Ores  of 
Minnesota,"  published 
in  1890,  and  in  1892  he 
published  the  first  re- 
connaissance report  on 
the  Mesabi  Range.  The 
term  "taconite,"  used 
widely   in    Minnesota  to 

apply     to     the     iron-     " 

bearing  rocks,  was  proposed  by  the  Winchells.  A 
natural  inclination  toward  business  soon  led  Mr. 
Winchell  into  the  field  of  commercially  applied  geology, 
and  in  1892-93  he  was  in  charge  of  explorations  for 
iron  on  the  Mesabi  for  the  Minnesota  Iron  Co.  From 
1893  to  1898  he  was  in  general  consulting  practice,  with 
headquarters  at  Minneapolis.  He  then  went  to  Butte 
as  geologist  for  the  Anaconda  Copper  Mining  Co.  and 
remained  there  eight  years,  till  1906.  There  he  devised 
and  initiated  the  system  of  careful  and  methodical  map- 
ping and  painstaking  recording  of  data  for  which  the 
geological  staff  of  the  Anaconda  is  noteworthy  to  this 
day.  He  also  was  attracted  by  the  problem  of  the 
origin  of  the  rich  copper  sulphides,  such  as  chalcocite, 
and,  together  with  Dr.  C.  F.  Tolman,  now  professor  of 
geology  at  Stanford  University,  he  succeeded  in  pro- 
ducing chalcocite  by  laboratory  experiments,  under 
onditions  as  to  indicate  the  secondary  origin  of 
this  sulphide.  It  was  largely  that  work  that  opened  the 
of  other  visiting  geologists  to  the  importance  of 


e  ondary  copper  sulphides  as  a  result  of  the  alteration 
of  lean  primary  sulphides  by  surface  wateis,  and  at 
nearly  the  same  time  Emmons,  Weed,  and  Van  Hise 
published  the  outlines  of  the  now  famous  explanation. 
hi  1906  Mr.  Winchell  left  Butte  and  became  geologist 
for  the  Great  Northern 
Ry.  Co.,  in  which  ca- 
pacity he  continued  for 
two  years.  Since  1906 
he  has  been  in  general 
consulting  practice  as  an 
economic  geologist. 
During  that  period  he 
has  specialized  particu- 
larly in  the  geological 
and  legal  interpretation 
of  the  obscure  problem 
of  the  law  of  the  apex, 
and  scarcely  a  great 
legal  contest  on  this 
score  between  two 
mining  companies  has 
occurred  for  years 
without  Mr.  Winchell's 
services  being  requisi- 
tioned, usually  as  the 
chief  expert  on  one  side 
or  the  other.  While  he 
has  thus  become  a  re- 
doubtable specialist  both 
in  the  geology  and  the 
law  of  these  cases,  he  is 
one  of  the  staunchest 
opponents  of  the  law, 
and  has  done  more  than 
any  other  man  toward 
its  repeal  and  its  sub- 
stitution by  some  more 
reasonable  measure.  He 
is  one  of  the  members 
of  the  committee  which 
drafted  the  proposed 
new  mining  law,  now  under  consideration  by  the  Mines 
and  Mining  Committee  of  the  House  of  Representa- 
tives. He  gives  freely  of  his  time  to  technical  and 
scientific  societies,  and  in  recognition  of  his  qualities 
was  elected  president  of  the  American  Institute  of 
Mining  and  Metallurgical  Engineers  in  1919,  where  he 
served  most  acceptably.  He  has  the  ability  to  deliver  a 
forceful  an i  throughtful  address. 

When  Economic  Geology  was  founded' by  a  group  of 
American  economic  geologists,  at  the  suggestion  of 
J.  E.  Spurr,  Mr.  Winchell  became  one  of  the  founding 
group.  The  American  Geologist  had  long  been  edited 
by  his  father.  Professor  N.  H.  Winchell,  and  one  of 
Horace  Winchell's  contributions  to  the  new  journal  of 
Economic  Geology  was  to  turn  over  to  it  the  American 
Geologist,  with  its  traditions,  good  will,  and  subscribers, 
thus  giving  it  at  the  outset  an  unusual  start. 

A  firm  be'iever  in  what  be  believes  in;  a  good  friend; 
an  outspoken  cpponent ;  a  public-spirited  citizen,  is 
Horace  V.  Winchell. 
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The  Technical  Side  of  Our 
Natural  Resources* 

The  volume  and  extensiveness  of  the 
natural  resources  of  the  United  States 
are  probably  not  equaled  in  any  country 
in  the  world.  The  component  parts  of 
everything  used  in  our  industrial  life 
comes  from  the  ground  or  grows  upon 
its  surface. 

If  we  would  analyze  the  bringing  to- 
gether of  natural  resources  used  in  the 
structure  we  are  now  in,  we  should 
probably  find  that  the  timber  came  from 
Florida,  the  stone  from  Bedford,  Indi- 
ana, the  iron  from  the  iron  mines  along 
Lake  Superior,  and  the  glass  from 
silica  deposits  of  Illinois. 

All  of  the  wealth  represented  by  all 
of  the  building  of  cities,  villages,  rail- 
roads, steamships  and  industries  comes 
under  one  deduction,  which  has  given 
engineers,  economists,  accountants, 
geologists,  and  law  makers  so  much 
trouble.  That  deduction  on  an  income- 
tax  return  is  depletion. 

Innumerable  positions  have  been 
taken  by  both  the  Government  and  the 
various  industries  since  the  imposition 
of  the  excise  tax  law  of  1909.  I  cannot 
tell  you  why  no  depletion  was  allowed 
mining  and  oil  operations  under  that 
act,  though  timber  companies  were  al- 
lowed it,  except  that  the  Supreme  Court 
in  the  famous  Sargeant  Land  Co.  case 
said  the  law  did  not  provide  for  it. 
Under  the  1913  income-tax  law,  the 
same  industries  were  again  treated  dif- 
ferently, the  mining  companies  being 
limited  on  their  deduction  for  wasting 
assets  to  5  per  cent  of  the  gross  value 
at  the  mouth  of  the  mine  or  well,  though 
no  such  limitation  was  provided  for  re- 
garding timber  operations.  We  are  not 
concerned  with  these  limitations  except 
that  it  is  sometimes  hard  to  explain  to 
the  taxpayer  why  we  will  not  let  him 
have  depletion  when  it  will  help  him 
and  then  make  him  take  it  for  in- 
vested capital  purposes  in  a  year  when 
it  again  hurts.  The  law  under  which 
we  are  now  operating  says  a  reasonable 
amount  shall  be  deducted  for  depletion. 
As  practically  all  mining  property 
was  acquired  prior  to  March  1,  1913,  we 
are  confronted  mainly  with  the  problem 
of  establishing  the  value  of  the  mine  on 
that  date  and  perhaps  in  a  considerable 
number  of  cases  with  the  clause  relat- 
ing to  discovery  since  that  date. 

The  revenue  law  provides  three  ways 
of  determining  the  value  of  a  mining 
property:  (1)  The  cost  of  purchased 
property  on  March  1,  1913,  or  later;  (2) 
the    fair   market     value     if   purchased 


•Abstract  of  a  paper  presented  by  H. 
L.  Simcoe.  assistant  head  of  the  Natural 
Resources  Division,  at  a  recent  meeting  of 
the    Income    Tax    Unit. 


earlier  than  March  1.  1913;  (3)  revalu- 
ation iii  either  of  the  oth< 
vided  since  March  1.  191 
purchase.!,  subsequent  to  that  date  new 
>  in  unproven  ground  results  in 
a  value  disproportionate  to  the  value 
prior  to  discovery. 

Practically  all  mines  require  a  value 
as  at  acquisition,  for  the  reason  that 
seldom  are  any  mines  purchased  with 
cash,  nearly  all  being  acquired  by  an 
issue  of  stock.  There  probably  could 
not  be  money  enough  got  together  by 
a  group  of  men  to  purchase  the  Utah 
Copper  Co.  or  the  Chile  Copper  Co. 

By  using  strictly  engineering  meth- 
ods it  is  possible  for  two  sets  of  valu- 
ations to  arrive  at  approximately  the 
same  results;  i.e.  by  starting  with  the 
same  facts  there  need  be  no  great  dis- 
parity in  the  result,  because  practically 
all  great  natural-resource  companies 
carry  an  engineering  department. 

To  give  you  an  idea  of  the  success 
of  this  branch  of  the  Natural  Resources 
Division,  I  do  not  believe  that  a  single 
case  has  gone  to  court  on  strictly  a 
difference  of  opinion  regarding  the 
value  of  property  turned  in  for  stock 
or  a  value  as  of  March  1,  1913,  for  de- 
pletion purposes.  It  is  possible  much 
more  accurately  to  gage  values  by 
transfers  of  near-by  or  similar  proper- 
ties in  certain  cases  of  oil  and  coal 
lands,  as  these  in  recent  years  have 
been  subject  to  rather  frequent  changes 
of  ownership,  but  these  methods,  ex- 
cept in  occasional  instances,  do  not  yield 
a  safe  basis  for  valuation  of  metal  min- 
ing properties.  Stock-market  quota- 
tions may,  under  some  circumstances, 
afford  a  rough  check  for  valuations 
arrived  at  by  more  direct  methods,  but 
in  themselves  can  ordinarily  be  given 
little  weight,  for  a  variety  of  reasons. 
For  instance,  the  asset  value  of  United 
Steel  is  about  $235  per  share,  but 
it  can  be  bought  in  any  quantity  today 
around  $100  per  share.  The  anticipa- 
tion of  things  which  are  likely  to  hap- 
pen or  not  to  happen  causes  wide  fluc- 
tuations in  a  stock  market,  but  has 
nothing  to  do  with  real  value.  The  atti- 
tude of  the  department  in  the  past  has 
been  largely,  what  would  a  willing 
seller  take  for  a  property  ? 

Inasmuch  as  the  inception  of  valu- 
ation in  the  complex  metals  relies  on 
factors  such  as  tonnages  and  yield  of 
ores  which  are  necessarily  estimates 
and  approximations  at  best,  it  might 
seem  natural  to  conclude  that  all  sub- 
sequent steps  could  with  just  as  much 
permission  be  of  only  about  the  same 
accuracy.  Such  an  impression,  if  one 
exists,  is  erroneous,  for  after  the  basis 
is  established  the  answer  is  purely  one 
of  mathematics. 


I  wish  to  call  your  attention  to  a 
on  problem  peculiar 
to  all  cases  audited  in  the  Natural  Re- 
sources Division,  which  has  long  been 
recognized   bj  and   mining 

rs  hut  ii  it  in  our  revenue  laws 
until  recently:  i.e.,  the  principle  of 
wasting  assets.  The  apparent  income 
for  a  given  year's  operations  is  part 
profit  and  part  return  of  capital.  The 
operator  who  sells  his  metal  or  his  coal 
is  selling  not  only  his  product  but  at 
the  same  time  a  part  of  his  mine.  The 
gross  receipts  must  cover  both.  From 
my  observation,  the  failure  to  provide 
for  this  feature  has  led  to  almost  dis- 
astrous results. 

The  amount  allowed  as  a  deduction 
for  Federal  tax  purposes  has  varied  in 
almost  every  law.  Under  the  present 
statutes,  this  provision  for  wasting 
assets  we  will  find  on  the  liability  side 
of  our  balance  sheet,  under  the  name 
of  reserve  for  depletion,  which  may  be 
set  up  on  vai-ious  basic  dates,  including 
a  reserve  on  cost,  March  1,  1913,  value, 
and  probably  a  discovery  value.  In  a 
case  of  this  kind  this  reserve  account 
must  be  analyzed  to  distinguish  what 
part  is  a  real  reserve  and  what  part 
takes  on  the  status  of  surplus  and  be- 
comes capital. 

The  large  exploration  companies  are 
offered  hundreds  of  prospects  for  every 
one  taken  up.  The  report  of  a  large 
mining  company  tells  of  3,000  investi- 
gations, and  only  one  property  ex- 
amined and  proved  worth  buying.  Each 
prospector  thinks  he  has  discovered  a 
mine  of  untold  wealth,  but  its  wealth 
usually  remains  untold  and  this  sug- 
gests a  prevalent  error  to  regard  a  mine 
as  a  mint  and  the  ore  as  coin,  whereas 
the  truth  is  mining  is  a  branch  of  manu- 
facture and  the  ore  is  only  the  raw  ma- 
terial, and  as  such  is  subject  to  the 
uncertainties  prevalent  where  it  is  situ 
ated,  such  as  fuel  and  water,  not  only 
for  sustaining  life  but  for  lights  and 
power;  the  cost  of  living;  the  price  of 
labor;  the  means  of  reduction,  trans- 
portation; protection  of  law,  and  civil- 
ization generally. 

Up  to  the  present  time,  under  all 
laws  up  to  the  act  of  February,  1919, 
depletion  has  not  been  allowed  in  ar- 
riving at  taxable  income  on  the  March 
1,  191.3.  value  of  a  lease,  but  an  amorti- 
zation of  any  cost  at  time  of  purchase 
as  development  capitalized  is  allowed. 
This  point  is  now  being  strongly  urged 
in  several  cases,  and  one  Federal  court, 
in  the  Allworth  Stevens  case,  ruled  the 
deductibility  of  a  March  1,  1913,  value 
in  the  case  of  a  sublessor. 

By  a  special  provision  of  the  act  of 
February.  1919,  the  depletion  must  be 
equitablv  prorated  between  the  lessee 
and  lessor  on  the  March  1,  1913,  value. 
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,i>  surplus 
■    -  -  li  pends  entirely 
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lepletion  to  add  to  surplus, 
for  the  surplus    account     is    correctly 
tnatically  there, 
letion  is  deducted  in  the  tax- 
on  a  March  1  value  or  a 
ry  value  in  excess  of  cost,  and 
states     his     net     income 
to   arr  ixable    income    which 

is  reflected  in  a  reduced  surplus  ac- 
count, the  difference  between  cost  and 
deductible  value  is  realized  by  sale, 
and  the  difference  should  be  added  to 
surplus,  providing  it  has  not  been  paid 
out  in  dividends  and  is  still  in  the 
busir  -.. 

It  has  been  held  an  operating  deficit 
cannot  break  down  a  surplus  created  by 
a  realized  appreciation,  thereby  giving 
it  the  status  of  a  paid-in  surplus  in- 
stead of  an  earned  surplus.  However. 
I  think  this  is  a  debatable  subject,  as  it 
would  appear  that  this  is  a  surplus  built 
up  by  non-taxable  income  realized  by 
sale  in  the  regular  course  of  business. 

There  are  some  cases  in  which  there 
is  a  depletion  allowance  even  though  no 
ore  has  been  removed.  This  happens  in 
the  case  of  an  advanced  royalty,  where 
the  owner  has  leased  a  mineral  property 
for  a  term  of  years,  with  a  require- 
ment in  the  lease  that  the  lessee  shall 
extract  and  pay  for  annually  a  speci- 
fied number  of  tons,  or  other  units  of 
measurements  agreed  to,  of  such  min- 
eral, or  shall  pay  annually  a  specified 
sum  of  money  which  shall  be  applied 
in  payment  of  the  purchase  price,  or  a 
royalty  per  unit  of  such  mineral  when- 
ever the  same  shall  be  extracted  and 
removed  from  the  leased  premises;  the 
value  in  the  ground  to  the  lessor,  for 
purposes  of  depletion,  of  the  number  of 
units  so  paid  for  in  advance  of  extrac- 
tion, will  constitute  an  allowable  de- 
duction from  income  of  the  year  in 
which  such  payments  are  made.  No  de- 
duction for  depletion  by  the  lessor  shall 
be  allowed  in  any  subsequent  year  on 
account  of  the  extraction  or  removal  in 
such  year  of  any  material  so  paid  for 
in  advance  and  for  which  deduction  has 
once  been  made. 

If  for  any  reason  a  mineral  lease 
is  terminated  where  advance  payments 
have  been  made  and  depletion  has  been 
allowed  the  lessor,  the  amount  allowed 
becomes  income  in  the  year  the  lease  is 
surrendered.  Since  this  is  a  provision 
of  the  later  regulations  and  is  not  men- 
tioned in  the  previous  issues,  we  have 
had  several  contested  cases  falling 
under  this  provision. 

In  conclusion,  let  me  say,  taking  it 
for  granted  I  have  shown  you  there 
is  no  formula  which  can  be  used  in- 
discriminately, that  there  is  no  place 
you  can  turn  to  get  the  correct  an- 
swer, but  that  in  the  last  analysis 
many  valuations  are  questions  of 
judgment  which  must  be  left  to  men 
who  are  familiar  with  the  industry  and 
the  field.  Such  men  are  attached  to  the 
Natural  Resource  Division  grouped  in- 


to  industries,  so   let    us    leave  th( 

to  his  last,  the  miner  to  the 
mine,  and  the  bookkeeper  to  his  books, 
and   thus   give   us   a  division     of      labor, 

sp<  ak   the   language   in 
which  he  is  trained. 


Hopeful  Elements  in  the 
European  Situation 
"The  European  industrial  situation  is 
by  far  the  most  outstanding  single  fac- 
tor in  our  foreign  trade,"  according  to 
Dr.  Julius  Klein,  director  of  the  U.  S. 
Bureau  of  Foreign  and  Domestic  Com- 
merce of  the  Department  of  Commerce. 
Speaking  on  May  22  before  the  First 
National  Convention  of  American  Im- 
porters and  Exporters  at  the  Pennsyl- 
vania Hotel,  Now  York  City,  he  de- 
clared that  "it  is  by  all  odds  the  most 
conspicuous  beacon  on  our  commercial 
horizon  by  which  our  overseas  efforts 
are  to  be  guided.  On  the  one  hand  it 
shows  the  way  to  those  markets  across 
the  Atlantic  which  buy  every  year 
nearly  60  per  cent  of  all  our  exports. 
On  the  other,  it  indicates  the  possible 
menace  of  European,  competition  with 
American  goods  in  other  markets  such 
as  the  Far  East  and  Latin  America. 
"The  Continent  as  a  whole,"  said  Dr. 
Klein,  "and  especially  the  United  King- 
dom, which  is  by  far  our  best  customer, 
is  getting  back  to  normal  production  of 
foodstuffs  and,  unless  a  new  drought  or 
crop  failure  occurs,  this  season  will  im- 
port reduced  quantities  of  edible  neces- 
sities. 

"The  various  European  countries  are 
gradually  returning  to  a  saner  political 
outlook  and  to  a  more  complete  recog- 
nition of  their  own  economic  situation. 
France  is  gradually  realizing  that  her 
budget  must  be  balanced  out  of  current 
revenues,  and  that  she  cannot  rely  on 
German  reparations.  Italy  has  been 
able  to  effect  cuts  in  government  expen- 
ditures and  is  weathering  the  crisis 
caused  by  the  Ansaldo  and  Banca  di 
Sconto  troubles. 

"In  Belgium  the  boom  of  1921  proved 
to  have  been  rather  artificial,  and  due 
to  temporary  causes,  chiefly  the  decline 
of  German  competition.  The  en- 
couraging movement  was  checked  after 
Christmas  by  the  rise  in  French  ex- 
change and  British  competition  in  coal, 
iron  and  steel.  Coal  production  has 
held  up  fairly  well,  however,  and  iron 
and  steel  production  has  increased  since 
January. 

"German  industrial  production  and 
general  business  are  stagnant.  Labor 
costs  are  rising,  larger  proportions  of 
raw  materials  must  be  imported  and  the 
production  of  fuel  is  decreasing  slightly. 
The  productivity  of  German  labor  is 
less  by  20  per  cent  or  25  per  cent  than 
before  the  war,  on  account  of  the  lower- 
ing of  the  standard  of  living.  All  these 
and  other  factors  have,  apparently, 
brought  present  German  production  in 
general  down  to  about  60  per  cent  of 
the  pre-war  standard. 

"In  general,  it  may  be  noted  that  the 
process  of  normalizing  the  industrial 
situation  is  proceeding  slowly  but 
steadily. 


Research  Fellowships  in  the 
School  of  Mines,  Univer- 
sity of  Alabama 

The  School  of  Minos  of  the  College 
of  Engineering  of  the  University  of 
Alabama  offers  five  fellowships  in  min- 
ing and  metallurgical  research  in  co- 
operation with  the  U.  S.  Bureau  of 
Mines.  The  fellowships  are  open  to 
graduates  of  universities  and  engineer- 
ing schools  who  have  proper  qualifica- 
tions to  undertake  research  investiga- 
tion. The  value  of  each  fellowship  is 
$540  per  year  of  nine  months,  begin- 
ning Sept.  1.  Fellowship  holders  will 
be  required  to  register  as  graduate 
students  and  to  become  candidates  for 
the  degree  of  Master  of  Science  unless 
an  equivalent  degree  has  previously 
been  received.  The  fellowships  have 
been  established  for  the  purpose  of  un- 
dertaking the  solution  of  mining  and 
metallurgical  problems  of  special  im- 
portance to  the  State  of  Alabama  and 
the  Southern  States. 

The  following  problems  have  been 
selected  for  the  year  1922-1923: 

1.  Beneficiation  of  iron  ores. 

2.  The  preparation,  treatment  and 
uses  of  non-metallic  minerals,  such  as 
clay  and  barite,  in  the  industries  other 
than  the  ceramic  and  chemical  indus- 
tries. 

3.  Metallurgical  coke. 

Fellows  will  be  exempt  from  all 
laboratory  and  non-resident  fees  and 
will  be  required  to  pay  only  the  follow- 
ing: (a)  Matriculation  fee  of  $10;  (b) 
student  activities  fee  of  $13.50  per  year, 
which  includes  subscription  to  student 
publications  and  admission  to  all  ath- 
letic contests;  and  (c)  a  diploma  fee  of 
$15. 

Applicants  should  send  a  copy  of 
their  collegiate  records  from  the  regis- 
trar's office  of  the  institution  where 
they  have  graduated.  They  should  also 
state  their  professional  experience  and 
give  the  names  and  addresses  of  at  least 
three  persons  who  are  familiar  with  the 
training  and  ability  of  the  applicant. 
Applications  are  due  not  later  than 
July  15  and  should  be  addressed  to  H. 
D.  Pallister,  Professor  of  Mining  En- 
gineering, School  of  Mines,  University 
of  Alabama,  University,  Ala. 


Salt  Lake  City  To  Protest  Cut 
in  Government  Appropriation 

The  possible  curtailment  for  the  com- 
ing fiscal  year  of  the  Federal  appropria- 
tion to  the  Salt  Lake  Station  of  the 
U.  S.  Bureau  of  Mines  (which  is  under 
the  joint  direction  of  the  Bureau  and 
the  University  of  Utah  School  of 
Mines)  as  announced  by  Dorsey  A. 
Lyon,  director  of  the  Bureau,  will  be 
protested  by  the  Mining  Committee  of 
the  Salt  Lake  City  Commercial  Club. 
Co-operation  is  promised  by  other  local 
mining  men  and  the  Utah  Chapter  of 
the  American  Mining  Congress.  The 
work  of  the  local  station  was  carried 
on  by  funds  furnished  jointly  by  the 
Government  and  the  State  of  Utah. 
The  Salt  Lake  City  Station  was  the  first 
to  be  established  in  the  Far  West. 
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MEN  YOU  SHOULD 
KNOW  ABOUT 


Harr>    I..  Pay  h:is  moved  from   Bi  rl  e 

ley,  Cal.,  to  Portland,  Ore. 

H.  Poster  liain  sailc)  from  Seattle 
for  Juneau.  Alaska,  on  May  17. 

C  W.  Knight,  associate  provincial 
geologist  of  Ontario,  will  investigate 
the  South  Lorrain  silver  area. 

Gordon  Murray,  of  Murray  brothers, 
the  discoverers  of  the  gold-bearing  area 
of  Elbow  Lake,  Manitoba,  is  in  Mon- 
treal. 

\V.  H.  Hlarkburn,  general  manager  of 
the  Tonopah  Mining  Co.,  has  returned 
from  a  business  trip  of  several  months 
to  Nicaragua. 

Arthur  W.  Jenks  has  gone  to  the 
northern  part  of  the  Province  of  Que- 
bec to  examine  mining  property  for 
New  York  interests. 

('.  (  olcock  Jones  is  registered  at  the 
American  Club,  Mexico  City,  and  ex- 
pects to  be  at  that  address  until  the 
middle  of  June. 

Prof.  Russell  D.  George,  state  geol- 
ogist of  Colorado,  has  received  the  de- 
gree of  LL.D.  from  McMaster  Uni- 
versity, Toronto. 

John  G.  Kirchen,  general  manager  of 
the  Tonopah  Extension  Mining  Co.,  left 
Tonopah  on  May  12  on  a  business  trip 
to  Eastern  points. 

Walter  Douglas,  president  of  the 
Phelps  Dodge  Corporation,  is  making  a 
general  inspection  of  the  corporation's 
southwestern  holdings. 

D.  C.  Jackling  last  week  visited  Ray 
and  Hayden,  Ariz.,  in  connection  with 
details  of  arrangements  for  resumption 
of  work  on  the  Ray  mine  and  mill. 

M.  R.  Campbell  is  studying  the  geol- 
ogy and  physiography  of  that  part  of 
the  Shenandoah  Valley  in  which  the 
newly  discovered  caverns  are  situated. 

A.  G.  Burrows,  of  the  Ontario  De- 
partment of  Mines,  will  make  an  ex- 
amination of  the  Porcupine  gold  area, 
including  the  underground  workings  of 
the  mines. 

Charles  Camsell,  Canadian  Deputy 
Minister  of  Mines,  and  Prof.  S.  F.  Kirk- 
patrick  have  been  accorded  the  honorary 
degree  of  LL.D.  by  Queens  University, 
Kingston,  Ont. 

W.  C.  Alden  is  in  Montana  to  con- 
tinue his  studies  of  the  Tertiary  and 
Pleistocene  bench  gravels  and  glacial 
phenomena  in  the  plains  of  eastern 
Montana  and  western  North  Dakota. 

C.  M.  Weld,  of  Weld  &  Liddell,  will 
return  to  New  York  about  June  1  after 
a  month's  absence  in  West  Virginia, 
Tennessee,  and  Alabama  on  examina- 
tion work,  principally  on  coal  proper- 
ties. 

R.  H.  Sargent  is  in  charge  of  a  party 
which  is  en  route  to  Alaska  to  make 
topogi-aphie  and  geologic  surveys  in  the 
Cold  Bay  oil  region.  Mr.  Sargent  will 
be  assisted  in  the  topographic  work  by 


li.  K.  Lynt.    The  geologic  work  will  be 
done  bj    \.    \.  Baker  and  W.  R.  Smith. 

.1.  ;•'..  White,  is  engaged  in  making  an 
examination  of  the  Uvada  mine  and 
milling  equipment.  This  mine  is  an  old 
silver  property  in  the  Cold  Spring  dis- 
trict, fifteen  miles  north  of  Modena,  on 
the  Sail  Lake  R.  R. 

David  I?.  Kushmoro,  chief  engineer 
of  the  Power  and  Mining  Depai 
of  the  General  Electric  Co.,  has  recently 
been  appointed  to  the  staff  of  con  all 
ing  engineers  of  the  company.  He  will 
be  succeeded  by  K.  A.  Pauly,  formerly 
head  of  the  steel  mill  section  of  the 
power  and  mining  department. 

H.  W.  Hardinge  has  left  for  a  tour 
throughout  the  West.  The  purpose  of 
this  trip  is  to  make  a  general  survey 
of  conditions  in  both  the  mining  and 
industrial  fields. 

Major  A.  W.  Davis  has  been  ap- 
pointed resident  mining  engineer  of 
Mineral  Survey  District  No.  3,  British 
Columbia.  His  headquarters  will  be  the 
town  of  Kamloops.  He  assumed  the 
duties  of  his  new  office  on  May  15. 
Major  Davis  succeeds  the  late  R.  W. 
Thomson,  who  died  some  months   ago. 

F.  W.  McNair,  president  of  the  Mich- 
igan College  of  Mines,  at  Houghton, 
has  been  appointed  a  member  of  a  joint 
committee  representing  the  Society  for 
the  Promotion  of  Engineering  Educa- 
tion and  the  National  Industrial  Confer- 
ence Board. 

C.  E.  Siebenthal,  of  the  U.  S.  Bureau 
of  Mines,  has  arrived  in  the  Tri-State 
field  for  a  stay  of  probably  three 
months,  during  which  time  he  will  com- 
plete his  study  of  the  geology  of  the 
Oklahoma  and  Kansas  sections  of  the 
field,  a  work  started  by  him  before  the 
war.  He  will  make  his  headquarters  at 
the   Miami  Hotel,  at  Miami,  Okla. 

C.  W.  Merrill  gave  a  luncheon  for  B. 
C.  Yates,  general  manager,  and  W.  J. 
Sharwood,  metallurgist,  of  the  Home- 
stake  Mining  Co.,  at  the  Pacific  Union 
Club,  San  Francisco,  on  May  16.  Those 
present  were  C.  W.  Merrill,  F.  W.  Brad- 
ley, \.  C.  Lawson,  Edmund  Juessen, 
Charles  Janin,  E.  A.  Julian,  E.  Higgins, 
F.  L.  Sizer.  E.  H.  Benjamin,  Frank  G. 
Baum,  Frank  H.  Probert,  and  C.  T. 
Hutchinson. 

Louis  S.  Cates,  for  a  number  of  years 
assistant  general  manager  of  the  Utah 
Copper  Co.,  and  consulting  director  of 
the  Ray  Consolidated  Mining  Co.,  has 
been  made  general  manager,  director, 
and  assistant  secretary  of  the  Utah 
Copper  Co.,  to  succeed  Robert  C.  Gem- 
mell,  who  becomes  assistant  managing 
director  of  the  Jackling  group  of  por- 
phyries, including  the  Ray,  Chino,  Utah 
Copper  and  Nevada  Consolidated  prop- 
erties. Mr.  Cates  had  charge  of  the 
construction  work  at  the  Boston  Con- 
solidated as  his  first  experience  in  the 
camp  of  Bingham.  This  property  later 
became  a  part  of  the  Utah  Copper  hold- 
ings. As  general  manager  of  the  Ray 
Consolidated,  Mr.  Cates  developed  a  sys- 
tem which  made  it  economically  possi- 
ble to  mine  low-grade  porphyry  by  un- 
derground methods. 


Mining  engine  era  wh 
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OBITUARY 


Pierre  Tetreault,  of  Tetreaultville, 
Que.,  died  suddenly  on  May  14  at  the 
age  of  sixty-four  years.  He  was  a 
pioneer  zinc  miner  of  Butte,  Mont., 
where  he  discovered  the  Arius  mine. 
Returning  to  Quebec,  he  founded  the 
village  that  bears  his  name.  Mr.  Tet- 
reault was  the  owner  of  several  mines 
in   Quebec   province. 

Alva  P.  Thomas  died  in  Aztec,  N  M., 
April  10,  at  the  age  of  forty.  Mr. 
Thomas  had  been  engaged  in  mining 
in  the  west  for  twenty  years,  having 
held  important  positions  with  the  Ana- 
conda Copper  Mining  Co.,  the  Goldfield 
Consolidated,  and  the  Goodrich-Lock- 
hart  Co.  In  1915,  Mr.  Thomas  went  to 
Peru  to  take  charge  of  some  mining 
properties  for  the  Backus  and  Johnston 
Co.  Upon  his  return,  he  re-entered  the 
employ  of  the  Anaconda  Copper  Mining 
Co.  At  the  time  of  his  death  Mr. 
Thomas  was  in  partnership  with  his 
brother-in-law  in  the  cattle-raising 
business  near  Blanco,  N.  M. 

Henry  Marion  Howe,  one  of  the  lead- 
ing metallurgists  in  the  United  States, 
and  for  many  years  professor  of  metal- 
lurgy at  Columbia,  died  on  May  13  at 
his  home  in  Bedford  Hills,  N.  J.  Born 
in  Boston  seventy-four  years  ago,  he 
was  graduated  from  Harvard  in  1869 
and  in  1871  from  the  Massachusetts 
Institute  of  Technology,  later  receiving 
the  degree  of  LL.D.  from  Harvard  and 
Lafayette.  He  was  a  son  of  the  late 
Julia  Ward  Howe.  He  received  his  de- 
gree of  bachelor  of  arts  from  Harvard 
in  1869,  and  his  degree  from  the  insti- 
tute after  two  years'  study.  After  his 
graduation  from  the  institute  he  went 
into  practical  work  in  the  steel  in- 
dustry at  Troy,  N.  Y.  From  there  he 
was  called  to  Joliet,  111.,  to  become  man- 
ager of  the  great  Bessemer  steel  works. 
Everywhere  his  genius  and  attainments 
in  his  chosen  career  brought  him  hon- 
ors. Among  them  were  a  knight  of  the 
order  of  St.  Stanislaus  by  Emperor 
Nicholas  of  Russia,  the  Elliott-Cresson 
medal  of  the  Franklin  Institute,  and  the 
gold  medal  of  Verien  Beforderung  des 
Gewerbfleiss  of  Germany.  He  was 
made  a  chevalier  of  the  Legion  of 
Honor  in  1901,  and  was  president  of  the 
jury  of  awards  on  mining  and  metal- 
lurgy at  the  Columbian  Exposition  and 
at  the  Paris  Exposition. 
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Leading  Events 


THE  REPORT  of  the  Evans  Committee  on  its  investi- 
gation of  the  American  Smelting  &  Refining  Co. 
ha*  tx-t-n  issued  to  the  stockholders.  The  management 
is  taking  steps  to  insure  the  continuance  of  its  control 
at  the  annual  meeting  next  month. 

Debate  on  the  tariff  bill   is  becoming  marked  with 
bitterness.    Little  progress  is  being  made. 


Public  test  of  the  Hawksworth  removable  drill  bit 
was  made  by  the  Anaconda  company  at  the  St. 
Lawrence  mine  recently,  with  excellent  results. 

The  Tennessee  Copper  &  Chemical  Corporation  has 
begun  the  erection  of  a  flotation  plant. 

United  Verde  is  experimenting  with  heap  leaching 
under  the  direction  of  Joseph  Irving. 


Federal  Tax  Claim  Against 

Consolidated  Arizona 

Compromised 

Consent  to  the  disposal  of  the  prop- 
erty of  the  Consolidated  Arizona 
Smelting  Co.  to  John  I.  McNeil  for 
$1,000,000  was  given  in  the  United 
'  >urt  on  May  17.  It  was  stated 
that  a  compromise  had  been  effected 
of  the  Government's  claim  for  about 
$600,000  for  excess-profits  taxes.  It  is 
understood  that  this  clears  the  way  for 
the  operation  of  the  Humboldt  smelter 
early  in  June. 


Tennessee  Copper  Building 
Flotation  Plant 

Licenses  from  Minerals  Separation 
have  been  taken  out  by  the  Miami  Cop- 
per Co.  and  the  Tennessee  Copper  & 
Chemical  Corporation.  Construction  of 
a  flotation  plant  has  been  started  by 
the  Tennessee  company,  to  treat  its 
fines,  hitherto  largely  stocked.  The 
capacity  of  the  initial  installation  will 
be  sufficient  to  increase  by  50  per  cent 
the  copper  output  of  the  company,  which 
is  normally  about  10,000,000  or  12- 
000,000  lb.  annually.  The  ultimate  ca- 
pacity planned  has  not  been  divulged. 

Tennessee  Copper's  ore  has  always 
been  smelted  directly,  sulphuric  acid 
being  manufactured  from  the  furnace 
gases.  The  output  of  copper  has  con- 
sequently been  directly  affected  by  the 
demand  for  acid.  Erection  of  the  flota- 
tion plant  is  expected  to  remedy  this 
situation  to  some  extent.  The  ad- 
ditional copper  so  produced  will  thus 
be  made  at  a  lower  cost. 

Granby  May  Build  Mill 

The  Granby  Consolidated  Mining, 
Smelting  &  Power  Co.  is  thinking  of 
building  a  concentrator  of  about  1,000 
tons'  capacity  to  handle  low-grade 
siliceous  ores  from  the  Hidden  Creek 
mine,  in  British  Columbia.  No  decision 
has  been  reached  as  yet  by  the  manage- 
ment. 


Evans  Committee  Reports  on  Investigation  of 
American  Smelting  &  Refining  Co. 

Majority  Criticises  Management  on  Certain  Points — Elihu  Root  Holds 

Findings  Unjust — Minority  Upholds  Guggenheims 

— Call  for  Proxies  Out 


WHILE  conceding  that  the  busi- 
ness management  of  the  Ameri- 
can Smelting  &  Refining  Co.  has 
been  successful  and  that  a  highly 
efficient  organization  for  the  conduct  of 
its  business  has  been  built  up,  the 
majority  report  of  the  Evans  commit- 
tee of  stockholders  nevertheless  sets 
forth  certain  transactions  wherein  offi- 
cers and  directors  of  the  company  are, 
in  the  committee's  opinion,  subject  to 
criticism  in  their  dealings  with  other 
corporations  in  which  also  they  were 
interested.  It  also  condemns  "the  pol- 
icy of  paying  large  dividends  during 
the  years  of  very  profitable  business 
without  making  sufficient  additions  to 
capital  reserves." 

The  report  is  signed  by  Henry  Evans, 
Clarence  H.  Kelsey,  Henry  K.  Pomroy, 
and  Willis  D.  Wood,  four  of  the  com- 
mittee's seven  members.  The  three 
members  dissenting  are  E.  C.  Jameson, 
Lyman  Candee,  and  Wilfred  Shore,  who 
were  elected  directors  at  the  last  an- 
nual meeting  on  April  6,  1921.  A  minor- 
ity report  defending  the  management 
of  the  company  is  signed  by  them. 
They  had  been  added  to  the  membership 
of  the  committee  at  the  company's 
request  and   as   its  representatives. 

The  Evans  committee  was  organized 
on  March  24,  1921,  to  investigate  the 
management  and  affairs  of  the  com- 
pany, as  a  result  of  the  charges  of  mis- 
management made  by  Karl  Eilers  dur- 
ing his  campaign  to  oust  the  Guggen- 
heims from  control.  As  then  agreed, 
the  committee  was  to  conduct  the  in- 
vestigation through  its  own  agents  and 
report  its  own  conclusions,  but  the  re- 
port, before  distribution  to  stockholders, 


was  to  be  submitted  to  the  company  to 
be  examined  by  William  H.  Taft,  on  be- 
half of  the  company,  if  the  latter 
wished.  Later  it  was  understood  that 
Elihu  Root  would  act  in  place  of  Mr. 
Taft.  George  W.  Wickersham  acted  as 
counsel  to  the  committee  and  concurred 
in  the  finding  of  the  majority. 

At  the  time  of  the  merger  of  M.  Gug- 
genheim's Sons  with  the  American 
Smelting  &  Refining  Co.,  states  the 
majority  report,  the  fatter  company  ac- 
quired from  the  Guggenheims  proper- 
ties worth  $14,713000,  giving  in  ex 
change  stock  having  a  market  value  of 
$34,804,000  and  which  was  later  dis- 
posed of  for  $37,411,720.  Regarding 
this  transaction,  the  report  says: 

"The  statement  made  by  S.  R.  Gug- 
genheim to  the  stockholders  in  1921, 
that  at  the  time  of  the  merger  the  busi- 
ness of  M.  Guggenheim's  Sons  was 
earning  over  $4,000;000  a  year,  appears, 
from  all  the  facts  ascertained  in  con- 
nection with  this  investigation,  to  be 
very  greatly  exaggerated." 

Ten  pages  of  the  report  are  devoted 
to  a  discussion  of  the  company's  rela- 
tions with  the  Federal  Mining  &  Smelt- 
ing Co.  The  fall  of  the  Federal  com- 
pany from  its  position  in  1907,  when  its 
common  stock  paid  18  per  cent  and  sold 
at  $196,  to  that  at  the  present,  when 
its  deficit  is  placed  at  $10,000,000  by 
the  committee,  is  shown.  The  report 
says: 

"In  1908  the  failure  of  the  Federal 
company  may  be  said  to  have  begun. 
From  the  beginning  of  the  fiscal  year 
1905  to  the  beginning  of  the  fiscal  year 
1908,  the  dividends  paid  on  preferred 
stock  amounted  to  $2,342,033.71,  and 
the    dividends    paid    on    common    stock 
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same  three-year  period  the  total  dedui 
for  overhea 
on,  development,  de 
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all     purposes     except     opi 
penses  >  amounted  to  less  than  $6 
of   which    less   than    one-half   was   de- 
ducted for  ore  depletion. 

"There  was  only  half  as  much  com- 
mon stock  a.-  preferred  stock,  yet  dur- 
ing the  throe-year  period  preceding  the 
decline  of  the  company  the  amount  paid 
in  dividends  on  common  stock  exceeded 
the  amount  paid  in  dividends  on  pre- 
ferred stock. 

"The  earnings  used  for  dividends 
amounted  to  more  than  26  per  cent  of 
the  company's  total  capital,  while  the 
earnings  used  for  ore  depletion 
amounted  to  less  than  2  per  cent  of 
such  capital." 

In  connection  with  the  transactions 
with  other  companies  which  the  com- 
mittee considers  subject  to  criticism, 
particular  reference  is  made  to  the 
organization  and  issuance  of  various 
stocks  by  the  American  Smelters  Secu- 
rities Co.,  guarantees  of  such  stocks 
and  purchases  by  the  Smelting  com- 
pany, and  the  sale  by  the  Guggenheim 
Exploration  Co.  to  the  Smelting  com- 
pany in  1911  of  substantially  half  of 
the  common  stock  of  the  Securities 
company.  Reference  is  also  specifically 
made  to  the  transfer  to  Guggenheim 
Brothers  in  1921  of  the  copper-selling 
agency  which  the  Smelting  company 
had  conducted  for  ten  years. 

Election  of  a  board  of  directors  of 
whom  a  majority  would  be  independent 
of  the  present  management  has  been  ad- 
vocated by  the  majority  members  of 
the  committee  in  a  statement  to  stock- 
holders. 

A  call  for  proxies  has  likewise  been 
sent  out  by  the  management. 

Elihu  Root  Comments  on  Report 
of  Majority 

Elihu  Root,  who  examined  the  ma- 
jority report  for  the  company  in  place 
of  Mr.  Taft,  cites  the  dividend  record, 
showing  that  the  stockholders  in  twenty 
years  have  had  returned  to  them  the  en- 
tire cash  investment,  plus  6  per  cent 
per  annum,  plus  $23,000,000  in  excess 
of  the  entire  cash  investment  and  an- 
nual interest  thereon,  and  that  they  now 
have  behind  their  stock  pi-actically  a 
clear  value  of  more  than  $128,000,000, 
equivalent  to  par  for  both  common  and 
preferred  stock  and  $17,000,000  surplus. 

Taking  up  the  points  of  criticism  re- 
ferred to  by  the  committee  in  its  re- 
port, Mr.  Root  says: 

"The  consideration  moving  from  the 
Smelting  company  for  its  half  of  the 
Smelters  Exploration  Co.  common  stock 
was  its  guaranty  of  $7,500,000  of  the 
Smelters  Exploration  Co.  preferred 
stock.  It  is  objected  that  the  proper- 
ties conveyed  to  the  Smelters  Explora- 
tion Co.  under  this  arrangement  were 
not  such  as  to  justify  an  expectation 
that  the  profits  from  their  operation 
would  pay  the  dividends  on  the  pre- 
ferred stock  and  leave  any  margin  for 
the  common  stock.  It  is  unnecessary 
to   discuss    this   objection,   because    the 


actual  opi  i  al  ion  of  the  proper!  • 
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Referring  to  the  organization  of  the 
American  Smelters  Securities  Co.,  Mr. 
■     ii.  i    that  the 
American     Smelting      &      R 
should   have   financed   the    new 

smelting   development    itself  alone,   tak 

ing  all  the  profits  itself,  instead  of 
bringing  in  the  Smelters  Exploration 
Co.  to  take  part  in  financing  and  carry- 
ing on  the  enterprise  and  in  the  profits. 

Defending  the  management  against 
this,  Mr.  Root  says  in  summarizing: 

"The  gist  of  the  matter  was  that  the 
Smelting  company  was  not  in  a  finan- 
cial position  to  raise  the  money  for 
the  new  enterprise  without  taking  Mr. 
Schiff  and  his  associates  into  a  virtual 
partnership  with  them  in  the  enter- 
prise. That  was  the  conclusion  reached, 
and  accordingly  the  issue  of  Preferred 
B  stock  with  the  guaranty  of  the  Smelt- 
ing company  was  increased  from 
$7,500,000  to  "$30,000,000  and  the  stock 
was  taken  by  an  underwriting  syndicate 
formed  by  Kuhn,  Loeb  &  Co.  and  very 
largely  made  up  of  Mr.  Schiff's  asso- 
ciates and  customers." 

As  to  the  transfer  of  the  copper- 
selling  agency,  Mr.  Root  summarizes 
thus: 

"The  so-called  transfer  of  the  selling 
agency  comes  down  to  this:  That  the 
agency  was  brought  to  the  company 
through  the  influence  of  Messrs.  Gug- 
genheim in  the  producing  copper  com- 
panies; that  it  remained  with  the 
Smelting  company  so  long  as  it  was 
beneficial  and  productive  of  great 
profits  to  the  company  and  until  the 
company  was  forced  to  discontinue  the 
agency  because  they  could  not  continue 
it  without  ruin;  that  upon  the  happen- 
ing of  that  event,  the  Guggenheims,  in 
discharge  of  their  obligation  to  the 
stockholders  of  the  copper  producing 
companies,  entered  into  a  new  arrange- 
ment for  the  sale  of  their  copper,  not 
for  profit,  but  for  the  best  interests  of 
all  concerned,  the  Smelting  company 
included." 

Mr.  Root  concludes  that  the  man- 
agement is  not  subject  to  just  criticism 
upon  either  point,  but  is  "entitled  to 
high  credit  for  its  devotion  to  the  in- 
terests of  the  company  and  the  fair- 
ness and  integrity  of  the  management." 
He  also  says  that  the  report  and  an- 
nexed material  contain  no  charge  or 
suggestion  of  graft  or  dishonesty  or 
peculation  in  the  management,  or  in  the 
multitude  of  employees  of  the  company. 

.Minority  Upheld  Management 

In  giving  their  reasons  for  disagree- 
ing with  the  majority,  the  minority 
state,  in  part: 

"The  Messrs.  Guggenheim  are  en- 
titled to  a  very  large  share  of  the  credit 
for  the  company's  prosperity,  not  alone 
by  reason  of  their  participation  in 
building  up  the  'valuable  organization' 
which  now  operates  the  business,  but 
primarily  by  reason  of  the  fact  that 
they  have  consistently  brought  to  the 
company  the  ores  of  the  mines  in  which 
they  have  been   interested. 

"There  can  be  no  question  but  that 
the  good  offices  of  the  Messrs.  Gug- 
genheim enabled  this  company  to  pro- 
cure the  business  of  the  Utah  Copper 
Co,  the  Kennecott  Copper  Corporation, 
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Agency,  which  was  terminate. 1  in  1920. 
The  Sales  Agency  could  not  have  been 
retained  without  causing  serious  em- 
barrassment and  In  inpany, 
and  it  has  since  been  demonstrated  that 
its  earnings,  even  if  it  had  been  re- 
tained, would  be  comparatively  unim- 
portant. 

"But  the  majority  report  makes  no 
mention  of  the  fact  that  the 
Guggenheim  are  entitled  to  the  credit 
of  having  brought  to  the  company  in 
the  first  instance  this  agency  and  the 
profits  it  yielded  prior  to  the  period  of 
war  readjustment  and  consequent  finan- 
cial crisis,  which  necessitated  its 
termination. 

"In  our  opinion,  the  1905  transactions, 
about  which  so  much  is  said  in  the  re- 
port, are  transactions  in  which  the 
Guggenheims'  personal  interest  lay  with 
the  American  Smelting  &  Refining  Co. 
as  against  the  Guggenheim  Exploration 
Co.;  and  viewed  in  this  light,  we  think 
the  1905  transactions  cannot  properly 
be  criticized,  especially  as  they  turned 
out  to  be  highly  profitabje  to  the  Smelt- 
ing company." 


Appeal  in  McDougall  vs.  Oliver 
Iron  Mining  Co.  May  30 

On  May  30  the  appeal  of  Alexander 
McDougall  from  the  decision  of  Judge 
Wilbur  F.  Booth,  in  the  case  of  Alex- 
ander McDougall  vs.  Oliver  Iron  Min- 
ing Co.,  will  come  up  in  the  U.  S.  Cir- 
cuit Court  of  Appeals  in  Sf.  Paul, 
according  to  schedule.  McDougall  sued 
the  Oliver  company  for  alleged  infringe- 
ment of  ore  concentrating  machinery. 

Gold  Ore  Discovered  in  Java 


Batavia.  May  5 — A  discovery  of  gold 
ore  is  reported  in  the  Soekaboemi  dis- 
trict of  Java. 


Ice  Breaking  Up  on  Yukon 

The  ice  began  to  break  up  on  the 
Yukon  River  on  May  14,  and  the  event 
was  celebrated  at  Dawson.  Y.  T.,  in  the 
usual  manner.  An  influx  of  miners  and 
prospectors  is  expected  in  the  Mayo  dis- 
trict during  the  present  summer.  The 
White  Pass  Railway  Co.,  which  for 
many  years  has  run  an  excursion  from 
Vancouver  to  see  the  midnight  sun, 
has  had  to  suspend  it  this  year  because 
it  has  such  a  heavy  booking  of  ordinary 
traffic. 

A  large  amount  of  building  supplies 
has  been  assembled  at  Whitehead  for 
shipment  to  Mayo  Landing  as  soon  as 
navigation  opens.  The  Yukon  Gold  Co. 
has  3,300  tons  of  high-grade  ore  at 
Mayo  Landing,  ready  to  be  shipped, 
south. 
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News  from  Washington 


Bitterness  Mark-  Tariff  Debate 

Proposal    ii>    Increase  Rate  on  Barytes 

l  .iu*<->      Vrirumcnt — Walsh    Explains 
Position  on  Manganese. 

t  the  acrimonious  char- 
ertain  to  take  place 
ite  when  the  metal  schedule 
ed  were  in  evidence  during  the 
ration  of  the  committee  amend- 
i  the  chemical  schedule  of  the 
tariff     bill.       Several     items     in     that 
schedule   are   of   immediate    interest    to 
the  mining  industry.    In  addition  to  the 
economic  cleavage  between  members  as 
.  ivisability  of  a  duty  on  cyanide, 
a  political  element  has  been  injected  in- 
to the  discussion.     To  an  already   taut 
situation    there   has    been     added     out- 
bursts of  partisan  bitterness. 

While  the  paragraphs  dealing  with 
lead  pigments  and  salts  of  zinc  were 
approved  as  amended  by  the  Finance 
Committee,  the  discussion  foreshadowed 
what  may  be  expected  when  the  lead 
and  zinc  paragraphs  are  reached. 

The  committee's  proposal  to  increase 
the  rates  on  barytes  ore  to  S10  per  ton 
and  on  blanc  fixe  to  lie.  per  lb.  precip- 
itated extended  debate,  and  the  para- 
graph went  over  for  later  consideration. 
Senator  Walsh,  of  Montana,  sees  no 
reason  for  a  heavy  duty  on  barytes 
when  manganese  is  put  on  the  free  list. 
His  position  with  regard  to  a  duty  on 
manganese  is  set  forth  in  a  letter  to  one 
of  his  constituents,  as  well  as  by  his 
remarks  on  the  floor. 

"I  intend  to  see  that  the  facts  upon 
which  the  people  of  Philipsburg  insist 
upon  a  duty  on  manganese  are  fully 
presented  to  the  Senate  and  their  right 
to  it  on  the  theories  of  those  supporting 
the  bill  is  vindicated,"  the  Senator  says 
in  a  letter  to  W.  W.  Williams,  manager 
of  the  Moonlight  Mining  Co.,  of  Philips- 
burg. Mont.  "If  there  is  to  be  a  heavy 
duty  on  barytes,  for  instance,  there  is 
no  reason  why  there  should  not  be  a 
duty  on  manganese,  the  fact  that  the 
latter  is  consumed  by  the  great  steel 
companies,  while  the  former  goes  into 
products  of  less  prodigious  manufac- 
turers, being  no  very'  sound  res 
shall  vote  against  the  proposal  of  tin 
Finance  Committee  to  transfer  man- 
ganese to  the  free  list.  What  I  meant 
by  saying  that  I  should  not  vote  for  a 
duty  on  manganese  is  that  I  shall  not 
vote  for  the  bill  in  order  to  get  a  duty 
on  manganese  or  because  it  carries  a 
duty  on  that  commodity." 

The  Senator  has  pointed  out  on  the 
floor  of  the  Senate  that  to  get  a  duty  on 
manganese  he  must  not  only  vote  for 
the  b'll  but  must  vote  for  a  multitude  of 
indefensible  duties.  Though  he  would 
like  to  see  the  manganese  mines  at 
Butte  and  Philipsburg  at  work,  he  does 
r.t  to  pursue  a  policy  likely  to 
shut  down  the  copper  mines  in  Butte  to 
attain  that  end,  he  stated. 

The  lead  pigments  and  litharge  duties 
were  passed  over  until  the  Senate 
passed   on    the   lead   duty,    which    was 


By  PAUL  WOOTON 
Special  Correspondent 

subjected  to  much  criticism.  Senator 
Jones,  "f  New  Mexico,  opposed  iii 
lead  content  of  ore  duty 
100  pel  cent  and  the  pigment  duties 
315  per  cent.  He  stated  that  although 
the  duty  was  imposed  for  the  benefit  of 
producers  of  lead  ore,  the  imports  of 
lead  ores  are  from  Mexico  and  are 
controlled  by  the  same  concerns  which 
smelt  the  product  in  this  country. 
Senator  Smoot  said  the  duty  was  to 
cover  the  smelter  charges  on  which 
there  were  losses,  and  also  the  extra 
cost  of  materials  in  smelting  as  com- 
pared with  smelter  costs  in  foreign 
countries.  Senators  Jones,  of  New 
Mexico,  and  Walsh,  of  Massachusetts, 
argued  that  the  duty  would  not  protect 
the  American  lead  producers,  as  lead 
would  be  brought  in  free  contained  in 
copper  matte.  Two  thousand  tons  of 
lead  in  copper  mattes  it  is  proposed  to 
admit  free. 

Senator  Jones,  of  New  Mexico,  op- 
posed the  duty  on  lead,  saying  there 
was  no  necessity  for  placing  a  tariff  on 
lead  except  the  ore  itself.  Under  exist- 
ing circumstances,  he  said  it  was  all 
right  to  levy  a  duty  on  the  lead  ores 
which  may  be  imported.  He  argued 
that  the  lead-bearing  ore  producers  are 
at  the  mercy  of  the  smelters,  as  they 
are  required  to  sell  their  ore  to  the 
smelters,  and  the  benefit  to  the  actual 
producer  of  ore  is  uncertain.  He  stated 
that  lead-bearing  ores  can  be  produced 
in  Mexico  for  less  than  in  the  United 
States,  owing  to  the  formation  in  which 
the  lead  appears  and  the  labor  situation. 

Senator  Caraway,  of  Arkansas,  said 
the  importation  of  2,000  tons  of  lead  ore 
in  copper  matte  was  a  "present  of  $60,- 
000  a  year  to  the  smelting  companies." 

Senator  Smoot,  of  Utah,  defended  the 
duties,  pointing  out  that  as  it  did  not 
pay  to  take  the  lead  out  of  the  copper 
matte  the  companies  smelting  the  ores 
should  not  be  penalized  by  a  duty  on 
the  copper  matte  containing  lead  that 
they  cannot  recover  at  the  market  price. 
He  said  the  Colorado  smelters  had  been 
closed  and  the  plants  of  the  American 
Smelting  &  Refining  Co.  transferred  to 
Mexico  because  of  the  transportation 
charges  in  this  country.  Senator  Smoot 
said  the  business  of  three  smelters  had 
been  transferred  to  Mexico.  Senator 
Jones  said  the  Western  smelters  had  an 
advantage  in  smelting  dry  metallic  ores. 
He  did  not  think  the  lead  industry  was 
in  such  a  depressed  condition,  and  said 
the  reason  the  Colorado  smelters  were 
closed  was  because  of  depression  in  the 
gold  and  silver  industries. 


War  Minerals  Relief  Commission 
Continues  Work 

Numerous     Claims     Allowed — Disallow- 
ances in  Fifteen  Cases 

Among  the  awards  recommended  by 
the  War  Minerals  Relief  Commission 
are  the  following:  E.  A.  Garrison, 
Forest  Hill.  Cal.,  $1,540.75;  Fred  Kohl- 
meyer,  Deming,  N.  M.,  $1,414.71;  Green, 
Mattos  and  Volonte,  Castella,  Cal., 
$806.64;  August  Dupzyk,  Hornbrook, 
Cal.,  $187;  C.  H.  Hawkins,  San  Fran- 
cisco, $824.76;  Caldwell  and  Al- 
brecht,  San  Francisco,  $1,428.85; 
Albrecht,  San  Francisco,  $1,428.85; 
Smith,  Starr,  and  Grunnell,  Grants 
Pass,  Ore.,  $270;  Alex  E.  Hook,  Stock- 
ton, Cal.,  $888.70;  Continental  Mining  & 
Royalty  Co.,  Mena,  Ark.,  $395.78;  Al- 
len-Odea Ore  Co.,  Birmingham,  Ala., 
5993.85;  C.  H.  Hawkins,  San  Francisco, 
$867.51;  Willis  A.  Sharp,  Grants  Pass, 
Ore.,  $1,085.82;  estate  of  Frank  L. 
Shelby,  Brookdale,  Cal.,  $2,361.85;  es- 
tate of  Charles  Sisson,  Boulder,  Col., 
$285;  James  W.  Duckworth,  Sumpter, 
Ore.,  $466.17;  Joe  Meadows,  Sumter, 
Ore.,  $466.17;  Frank  Rose,  Talent,  Ore., 
$593.24;  George  J.  Sherman,  Salt  Lake 
City,  $162.63;  F.  A.  Emerald,  Salt  Lake 
City,  $233.63;  and  C.  A.  Kirkland,  Salt 
Lake  City,  $222.63. 

Disallowances  have  been  recom- 
mended in  the  following  cases:  Robert 
Brown,  Elko,  Nev.;  Mrs.  Dorothy  Mof- 
fitt,  Gillette,  Wyo.;  J.  A.  Faucher  and 
A.  S.  Hughes,  Oakland,  Cal.;  Robert 
E  kelman,  Custer  county,  Col.;  O.  G. 
Avery,  Fresno,  Cal.;  Paramount  Metals 
Co.,  Cleveland,  Tenn.;  H.  Sordy  and  C. 
E.  Noble,  Grants  Pass,  Ore.;  A.  E. 
Hanenkrat,  Prairie  City,  Ore.;  V.  E.  Gil- 
lette, Prairie  City,  Ore.;  P.  F.  Renfroe, 
Cartersville,  Ga.;  John  Buchanan, 
Prairie  City,  Ore.;  Vindicator  Consoli- 
dated Gold  Mining  Co.,  Denver;  Mines 
Efficiency  Co.,  Duluth,  Minn.;  Southern 
Sulphur  Ore  Co.,  Nashville;  Thorkildson 
and  Miller,  Los  Angeles. 


Government's  Silver  Purchases 

Purchases  of  silver  by  the  Bureau  of 
the  Mint  during  the  week  ended  May 
20  amounted  to  289,400  fine  ounces. 
This  brings  the  total  purchases  under 
the  Pittman  Act  to  110,373,756  fine 
ounces. 


Ewert's  Title  to  Indian  Lands 
Void,  Supreme  Court  Holds 

Titles  to  lead  and  zinc  lands  acquired 
by  Paul  A.  Ewert  from  Oklahoma  In- 
dians in  1909  are  invalid  because  Ewert 
was  at  the  time  employed  by  the  Gov- 
ernment as  a  Special  Assistant  Attorney 
General  in  Indian  land  matters,  accord- 
ing to  a  decision  of  the  U.  S.  Supreme 
Court  rendered  on  May  15  by  Justice 
Clarke.  The  court  sustained  the  Cir- 
cuit Court  of  Appeals  for  the  Eighth 
Circuit,  which  invalidated  Ewert's  ac- 
quisition of  the  lands  under  a  law  of 
Congress  forbidding  persons  employed 
in  Indian  affairs  from  having  any  in- 
terest or  concern  in  any  trade  with  the 
Indians  except  on  account  of  the  Gov- 
ernment. 

In  one  of  the  two  cases  decided  by 
the  court,  it  was  held  that  not  only  did 
Ewert's   acquisition  of  lands   from   In- 
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(iiim  minor-  come  within  this  i 
Bon  but  also  lands  acquired  from  Indian 
adults.     In  the  second  case  decided  the 
court  held  thai  the  Indian  Er 

obtained  the  lands  was  incom 
potent  t»  handle  his  affairs.  The  Su 
preme  Courl  did  not  accept  Ewert's  de 

■,at  lie  purchased  the  lands  at 
public  Bale  by  the  Interior  Department 
and  that  he  had  such  a  right  as  any 
other  citizen. 

Railroad  Rate  Reduction 
Now  a  Political  Issue? 

The  President's  dinner  at  which  the 
railroad  executives  were  guests  is  con- 
clusive evidence  to  many  traffic  men 
that  railroad  rate  reduction  is  now  a 
political  issue.  It  is  believed  generally 
in  Washington  that  the  President  called 
in  the  railroad  executives  after  he  had 
learned  that  the  Interstate  Commerce 
Commission  could  not  at  this  time 
reach  a  conclusion  to  order  substantial 
reductions  in  freight  rates. 


There  is  a  tendencj    to  criticize  the 

commission  for  its  failure,  after  more 

than    five   month-    of  consideration,   to 

,111     .i     definiti      finding, 

on  where 

the     President     prat  tical  j     ha       beet 

forced    to    take    a    hand    in    rate    It 


Action  on  "Rlue-Sky"  Hill 
This  Session  I 'nlikel\ 
The  Senate  Committee  on   Into 
Commerce    plans   to   give   hearings  on 

the  Denison  "Blue-Sky"  bill  at  a  later 
date,  in  response  to  numerous  reque  I 
from  various  parts  of  the  country.  Ac- 
tion on  the  bill  will  probably  not  be 
taken,  however,  this  session,  because  of 
the  desire  of  Congressional  leaders  to 
adjourn  after  the  tariff  bill  reaches 
final  disposition. 

Child  Labor  Bill  Introduced 

A  bill  making  it  unlawful  to  place  in 
interstate  commerce  the  product  of  any 
mine    or    manufactured    article    in    the 


'i  the  labor  of  chil 
dron   under  fi   i 

ich    fact 

i  ■  on    by 

mi  i  oduced  ni  i  he  House  b     I 
t  ve  Huddleston,  of 

n  of  1 ["   law  would  b 
diction    of    the    Interstat     I 
Commission, 


Coal  Price  Conference  .May  .'51 
at  Washington 

To  make  effective  a  plan  intended  to 
prevent  a  runaway  market  in  coal,  a 
general  coal  price  conference  has  been 
called  by  the  Secretary  of  Commerce  to 
be  held  in  Washington  on  May  31.  This 
announcement  by  Secretary  Hoover 
followed  a  preliminary  conference  on 
May  18  at  which  fifty  operators,  repre 
sentative  of  all  the  non-union  fields, 
voted  to  use  the  Garfield  schedule  of 
prices  of  Oct.  29,  1917,  as  a  basis  for 
fixing  fair  prices  of  coal. 


News  by  Mining  Districts 


London  Letter 
Aid   for  Cornish   Tin   Mining — Govern- 
ment  Gold   Mining   Areas   Consoli- 
dated   Shows    Profit    of 
£1,803,486 

By  W.  A.  Doman 

London,  May  9 — Though  down  on 
their  luck,  owing  to  the  low  price  of 
tin,  Comish  miners  have  ever  looked 
forward  to  a  revival  of  the  ancient  and 
main  industry  of  the  Duchy.  They 
have  experienced  bad  times,  and,  much 
to  their  disappointment,  have  been  com- 
pelled to  accept  doles.  Money  has  been 
subscribed  to  enable  these  unfortunate 
miners  to  live,  but  the  fund  is  rapidly 
becoming  exhausted.  The  outlook  now 
is  rather  more  hopeful,  for  after  long 
negotiations  the  Trade  Facilities  Com- 
mittee has  decided  to  assist  the  South 
Crofty  to  the  extent  of  £30,000.  This 
will  enable  work  to  be  carried  on  for 
considerable  time,  and  will  give  a 
fair  amount  of  employment.  It  is  ex- 
pected, too,  that  the  Trade  Facilities 
Committee  will  decide  to  give  assist- 
ance to  the  Levant  mine,  which  works 
under  the  Atlantic.  Even  this  is  not 
all,  for  William  Hosking,  the  president 
of  the  Institute  of  Mining  Engineers, 
has  brought  forward  a  proposal  for  an 
amalgamation  of  the  mines  in  the  Cam- 
borne district.  The  negotiations  have 
proceeded  so  far  that  a  London  syndi- 
cate is  prepared,  on  conditions,  to  put 
up  £500,000   to  resume  operations. 

There  are,  of  course,  pessimists  still 
in  existence,  and  one  of  the  largest 
firms  in  the  tin  business  talks  rather 
dolefully  of  the  prospects.  The  stocks 
of  the  metal  are  reported  to  be  about 
35,000  tons,  in  itself  not  excessive,  ex- 
cept for  the  fact  that  trade  is  bad.  If 
the  tin-plate  industry  could  get  going, 
there  would  be  no  difficulty  in  dispos- 
ing of  this  quantity,  and  then  prices 
might  improve. 


The  Government  Gold  Mining  Areas 
(Modderfontein)  Consolidated  still 
maintains  its  reputation  as  one  of  the 
big  mines  of  the  Witwatersrand.  Dur- 
ing the  last  calendar  year  it  crushed 
1,625,500  tons  of  ore,  for  a  revenue  of 
£2,828,220,  with  gold  at  standard  price; 
but  taking  £5  5s.  9d.  per  fine  oz.,  which 
was  realized,  and  adding  sundry  rev- 
enue, the  total  income  was  £3,561,397. 
Working  expenses  took  £1,757,911,  leav- 
ing a  working  profit  of  £1,803,486.  Of 
the  profit,  the  Union  Government  took 
49  per  cent,  or  £896,211,  and,  in  addi- 
tion, the  company  paid  in  taxes  £17,051. 
Shareholders  received  in  dividends 
£770,000,  or  55  per  cent  on  the  capital, 
which  is  £126,000  less  than  the  govern- 
ment share.  This  is  explained  by  the 
fact  that  instead  of  the  company  pay- 
ing for  mining  rights,  the  government 
gets  a  percentage  of  the  profits.  Work- 
ing expenses  per  ton  were  just  under 
21s.  8d.,  a  reduction  of  about  6d.  per 
ton,  due  partly  to  an  increase  of 
110,000  tons  crushed  and  partly  to  a 
reduction  in  white  wages,  and  the  work- 
ing profit  was  13s.  2d.,  in  comparison 
with  lis.  8d.  The  amount  received  for 
gold  above  the  standard  price  was 
£692,181.  Considering  the  conditions, 
working  costs  were  low,  though  if  the 
government  would  reduce  railway  rates 
the  figure  might  be  brought  down  to  a 
round  sovereign  per  ton.  The  revenue 
per  ton  at  standard  price  was  nearly 
34s.  10d.,  an  increase  of  about  Is.,  due 
to  a  larger  percentage  of  waste  sorted 
out,  and  to  the  quantity  of  ore  ob- 
tained from  reclamation  work. 

As  regards  development,  a  lower 
footage  was  done  on  the  reef,  16,352  ft., 
against  19,905  ft.,  and  the  proportion 
payable  was  59.6  per  cent,  against  66.1 
per  cent,  the  average  value  being  13.5 
dwt.  over  57  in.,  in  contrast  with  14.6 
dwt.  over  55  in.  Although  such  a  large 
tonnage  was  extracted,  the  ore  reserves 


remain  at  practically  the  same  figure 
as  a  year  earlier — namely,  10,232,000 
tons,  of  an  average  value  of  8  5  dwt. 
over  a  stoping  width  of  77  in.,  the 
gold  content  being  higher  by  0.3  dwt. 
As  these  reserves  include  ore  of  a  value 
of  4  dwt.  and  over,  it  is  evident  that 
some  of  it  is,  for  the  Rand,  distinctly 
rich.  All  the  development  to  the  west 
of  the  mine  has  been  good,  but  in  the 
opposite  direction  it  was  not  so  satis- 
factory. A  circular  shaft  with  an  in- 
side diameter  of  22  ft.  is  to  be  sunk 
to  a  depth  of  3,500  ft. 

BURMA 

Burma    Corporation  Reports    April 
Production 

Namtu — In  April,  15,842  tons  of  ore 
was  milled  by  the  Burma  Corporation, 
producing  9,695  tons  of  lead  concen- 
trate; 10,420  tons  of  lead-bearing 
material  was  smelted  in  the  blast 
furnaces,  producing  3,361  tons  of  hard 
lead  for  treatment  in  the  refinery. 
Refinerv  products  were  3,029  tons  of 
refined 'lead  and  320,767  ozs.  of  re- 
fined silver. 

Coronation  Syndicate  Reports 
Gold  Discovery 

Capetown,  May  19 — The  Coronation 
Syndicate's  report  on  the  Lu:paards 
Vlei  Estate  &  Gold  Mining  Co.  says 
that  a  Randfontein  leader  three  and 
one-half  inches  wide  has  been  cut  at  a 
depth  of  785  ft.,  assaying  111  dwt. 
over  a  width  of  48  in. 

Would  Revive  Mining  Industry 
in  New  South  Wales 

By  Cable  from  Reuters  to     Engineering  and 
Mining  Journal-Press." 

Melbourne,  May  17 — In  view  of  the 
serious  mining  depression  in  New  South 
Wales,  the  Minister  of  Mines  has  in- 
vited various  interested  bodies  to  sub- 
mit plans  to  restore  the  industry. 


Engineering  ami  Mining  Journal-Press 
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Johannesburg  Letter 
I....  Greea    Diamonds   Pound     Corona- 
lion    Syndicate    Holds     Meel 
(.old  Ontpnl  for  First  Quarter 
I  , "     Than     for     Normal 
Month 
H\  John  W  itson 
Johannesburg,    April    18— The    gold 
Transvaal   for  the   three 
aded  March  3]  was  declared  on 
amber  of  Mines.  The 
■    the   three    months    is    from 
-    .  100  OS.  less  than  the  avev- 
a   normal   month.     The  figures 
.-.  rsrand,  594,788  fine  oz.; 
ts,   I 1,940  fine  oz;  Trans- 
its]   equaled    639,728     fine    oz. 
Owing    to    the    long    duration    of    the 
strike,    no    comparison    is     made     with 
previous     months,     nor     is     the     value 
given  of  the  output,  owing  to  the  diffi- 
culty  of  arriving   at   an  average  price 
for  the  gold  produced   over  the  period 
of  three  months.    The  largest  producers 
were:     Government    Areas.    56,004    oz.; 
Crown  Mines,  53,104;    and    New    Mod- 
■  tein,  40.406  oz. 
The  following  figures,   given   by   the 
Minister  of  Mines,  show  to  what  extent 
work   on   the   gold    mines   is  being   re- 
sumed.    Since  the  strike  was  declared 
off    and    to    March    31,    approximately 
7,500  Europeans  had  been  re-employed, 
whereas    about    6,500    had    applied   for 
work  without  success.     The  number  of 
natives  who  had  returned  to  work  was 
2,116.       The    total    numbers    employed 
on    March    31    (including    officials    and 
those   who   have   worked    on     essential 
service)  was  12,639  Europeans  and  123,- 
526  natives.     Permission  to  reopen  re- 
cruiting of  natives  was  wired  to  Union 
native  areas  on   March   18  and  to  Mo- 
zambique on  March  27. 

Two  discoveries  of  green  diamonds 
have  recently  been  reported.  The  first, 
found  in  the  Bloemhof  district,  was  a 
5J  carat  stone,  black  and  opaque,  which, 
on  cutting,  yielded  a  jewel  of  11  carats 
of  an  emerald-green  shade.  It  has  been 
valued  by  London  experts  at  about 
£5,000,  or  about  100  times  the  price  of 
a  water-white  diamond.  The  second 
green  diamond  was  washed  out  at 
Parys  a  short  time  ago,  and  was  of  10 
carats  weight.  It  has  been  sent  to  a 
government  valuator  at  Cape  Town. 
One  of  the  most  celebrated  green  dia- 
monds is  the  "Dresden  Green,"  in  the 
Saxon  Crown  jewels,  which  weighs 
about  40  carat  and  is  apple-green  in 
color. 

At  a  special  meeting  of  shareholders 
of  the  Coronation  Syndicate,  Ltd.,  held 
in  Johannesburg  on  April  6,  it  was 
stated  that  a  number  of  influential  firms 
in  London  and  Paris  had  agreed  to 
underwrite  an  issue  of  £100,000  cash, 
which  will  be  offered  to  shareholders 
for  subscription.  Coronation  Syndicate 
shares  are  now  selling  at  about  5s.  The 
company  holds  1,000  claims  near  Bal- 
four, where  reefs  have  been  proved  in 
two  shafts.  It  holds  nearly  16,000 
shares  in  the  Afrikander  Proprietary 
Gold  Mines,  Ltd.,  in  the  Klerksdorp 
district.  It  has  an  interest  in  the 
Machavie  Gold  Mining  Co.,  Ltd.,  and  it 


owns     a    freehold    farm,     Zonnestraal, 
(277  morgen)  in  the  Heidelberg  district. 

It     holds    an    option     to     take    over    the 

mining    lease   on    Luipaard's   Vlei,    No. 

I     \\  est    Hand,  where   two   bore 
OUt     of    three     sunk)     have     dis 

closed  the  Randfontein  series  of  reel's. 

['he  Union  Corporation,  Ltd.  (form- 
erly Ad.  Goerz  &  Co.)  accounts  for  the 
92]  show  a  realized  net  profit 
?9,517.  The  directors  have  de- 
cided  to  add  £30,000  to  the  reserve  ac- 
count  and  have  declared  a  dividend  of 
16  per  cent  (2s.  per  share),  involving 
an  amount  of  £140,000  and  leaving  the 
sum  of  nearly  £78,000  to  be  carried 
forward. 

The  newly  formed  Mining  Industry 
Commission  proposes  to  begin  its  sit- 
tings in  Johannesburg  on  April  24,  at 
the  Xew  Law  Courts. 

CANADA 

British  Columbia 

Iron-Ore  Resources  of  Province  To  Be 

Surveyed  This  Summer 

Victoria — A  survey  of  the  iron-ore  re- 
sources of  British  Columbia  is  to  be 
started  this  summer.  The  Canadian 
Geological  Survey  Branch  has  agreed 
to  undertake  this  work,  in  co-operation 
with  the  Provincial  Department  of 
Mines.  The  object  is  to  obtain  informa- 
tion as  to  the  ability  of  British  Colum- 
bia to  support  an  iron  and  steel  plant 
of  large  capacity.  Dr.  G.  A.  Young 
will  begin  the  field  investigations 
within  a  few  weeks. 

The  Cedar  Creek  placer  gold  dis- 
coveries are  taking  hundreds  of  men 
from  Victoria,  Vancouver,  Seattle,  and 
other  Pacific  Coast  cities.  Though  the 
snow  has  not  entirely  disappeared, 
work  has  begun  on  some  of  the  claims. 
Piatt  and  Lyne,  owners  of  Discovery, 
state  that  their  property  is  not  for  sale 
and  that  it  will  be  developed  this 
season. 

Ontario 

Coniagas  Gets  Control  of  Newray — 

Dome  Directors   May   Propose 

$2  Capital  Repayment 

Cobalt  —  Under  an  agreement  be- 
tween Newray  Mines,  of  Porcupine, 
and  Coniagas  Mines,  of  Cobalt,  which 
was  ratified  by  Newray  shareholders 
at  a  special  meeting  May  16,  Coniagas 
has  secured  control  of  Newray  and  an 
option  on  the  balance  of  the  treasury 
shares.  The  option  covers  the  total 
of  1.530,000  shares  in  the  treasury,  at 
35c.  a  share.  Coniagas  contracts  to 
spend  at  least  $4,000  a  month.  The 
shaft  is  now  down  400  ft.  Work  will 
be  started  within  two  weeks.  P.  D. 
Reid,  manager  of  the  Coniagas,  will  be 
in  charge  of  operations. 

F.  L.  Culver,  of  the  Beaver  Consol- 
idated, says  that  though  the  Beaver 
will  soon  be  in  good  condition  for  re- 
suming mining  and  milling  operations, 
no  definite  date  has  been  set. 

The  Temiskaming  directors  want  to 
see  silver  solidly  at  80c.  an  ounce  be- 
fore talking  of  reopening. 

Operations  at  the  Castle-Trethewey, 
of    Gowganda,    continue    satisfactorily, 


and  it  is  said  that  the  mine  is  now  on 
a  self-sustaining  basis.  Sufficient  high- 
grade  ore  is  being  bagged  from  work 

on  the  new  vein  at  the  260  level  to  pa\ 
all  operating  charges.  Considerable 
mill  rock  is  also  being  developed. 

La  Rose  may  appeal  to  the  Privy 
Council  in  connection  with  the  recent 
judgment  in  the  dispute  regarding  the 
Violet  and  O'Brien  boundaries,  which 
gave  the  main  Violet  shaft  to  the 
O'Brien. 

Kirkland  Lake  —  New  York  capital 
has  secured  control  of  the  Munro- 
Kirkland  company,  buying  out  some 
of  the  larger  interests  and  securing 
options  on  smaller  holdings.  It  is  pro- 
posed to  complete  the  assessment  work 
on  some  claims  not  yet  patented.  The 
company  owns  about  ten  claims.  After 
this  work  is  completed,  it  is  proposed 
to  do  some  diamond  drilling  in  an 
effort  to  prove  continuation  of  the 
veins  found  on  the  Lebel  lode,  which 
lies  to  the  west. 

Porcupine  —  According  to  present 
plans  of  the  Kerr  Lake  management, 
sinking  at  the  Goldale  property,  near 
the  Mclntyre,  will  start  June  1.  The 
shaft  will  be  sunk  to  the  500  level 
before  lateral  work  will  be  undertaken. 

It  is  said  that  the  policy  of  the  direc- 
tors of  the  Mlelntyre  is  to  spend  a 
considerable  sum  on  the  development 
of  the  mine's  ore  possibilities  and  a 
continuation  of  the  intensive  campaign 
of  the  last  two  years  rather  than  to 
increase  the  dividends. 

According  to  a  current  report,  at  an 
early  meeting  of  the  Dome  directors 
it  will  be  proposed  that  Dome's  sec- 
ond repayment  of  capital,  which  is  to 
be  made  this  year,  be  $2  a  share, 
instead  of  the  expected  $1.  The  pro- 
duction figures  for  the  last  four  months 
are  as  follows:  January,  $300,000; 
February,  $307,000;  March,  $312,000; 
and  April,  $377,000.  These  official  fig- 
ures clearly  show  that  the  company  has 
been  realizing  net  profits  at  the  rate 
of  over  $200,000'  a  month  since  the  be- 
ginning of  the  year,  or  at  the  rate  of 
over  $5  on  each  issued  share. 

Port  Colborne — Operations  at  the 
nickel  refinery  of  the  International 
Nickel  Co.  of  Canada  at  Port  Colborne 
are  being  increased,  and  the  directors 
have  ordered  an  additional  furnace 
to  be  started.  Numerous  orders  are 
being  received,  and  the  output  is  to 
be  increased  to  about  1,000,000  lb.  per 
month.  President  J.  L.  Agnew  stated 
in  answer  to  inquiries  as  to  when 
work  would  be  resumed  at  the  smelter 
at  Copper  Cliff  that  the  company  ex- 
pected to  have  it  in  operation  early  in 
the  fall,  but  the  date  had  not  been 
decided. 

Goudreau — Tht  country  surrounding 
the  original  gold  discovery  now  being 
developed  by  the  Goudreau  Gold  Mines, 
Ltd.,  has  been  widely  staked,  over  1,600 
claims  having  been  recorded  during  the 
last  eight  months.  The  staked  area 
covers  about  360  square  miles,  the  belt 
being  thirty  miles  long  and  twelve 
broad.  About  ten  syndicates  have  been 
formed. 
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MEXICO 

Government  to  Stud]    Mining   [ndustrj 

in    Order    to    Rectifj    Abuses — No 

\.«     Titles    Until    old    Have 

Been    Annuled 

Mexico  City— The  Secretary  of  Com 
and  Labor  is  preparing  to 
appoint  a  series  of  committees,  in 
different  parts  of  the  country,  for  the 
purpose  of  making  a  careful  study  of 
the  mining  industry,  with  a  view  to 
getting  recommendations  that  will  en- 
able the  government  to  rectify  certain 
abuses  which  are  complained  of,  and 
to  assist  in  building  up  the  industry. 
Two  questions  of  vital  importance 
will  be  given  special  attention:  (1) 
The  tendency  on  the  part  of  certain 
state  authorities  to  pass  laws,  under 
the  pretense  of  benefiting  labor,  that 
threaten  completely  to  paralyze  the 
industry  locally;  (2)  to  bring  pressure 
on  the  railway  managements  for  a  more 
equitable  traffic  rates.  At  present,  a 
few  of  the  larger  corporations  do 
enjoy  large  reductions,  but  the  smaller 
concerns  and  the  individual  miners  are 
seriously  handicapped,  and  in  many 
instances  prevented  from  doing  de- 
velopment work  and  conducting  exploi- 
tation operations  by  excessive  freight 
charges.  In  fact,  in  many  instances 
they  are  placed  entirely  at  the  mercy 
of  the  smelters. 

It  is  also  intended  to  recommend  a 
reasonable  tariff  reduction  on  many  of 
the  articles  of  prime  necessity  which 
are  used  in  the  development  of  the 
mines,  and  which  of  a  necessity  must 
come  from  abroad. 

The  department  has  expressed  its 
sympathy  with  the  reform  work,  and 
appears  to  be  anxious  to  encourage 
miners  to  get  to  work. 

A  commission  from  Chihuahua  has 
been  in  the  city  several  days  attempt- 
ing to  get  a  hearing  from  the  federal 
authorities  so  as  to  explain  its  objec- 
tions to  several  clauses  of  the  new 
labor  laws  of  Chihuahua,  which  it  is 
claimed  will  paralyze  mining  oper- 
ations in  general.  Efforts  to  get  a 
suspension  of  the  law  from  the  gover- 
nor of  the  state  have  been  ineffectual. 
As  a  result  of  the  governor's  attitude, 
it  is  reported  that  several  properties 
have  suspended  work.  The  Chihuahua 
Chamber  of  Commerce  has  made  a 
vigorous    protest. 

Mexico  still  leads  the  world  in  silver 
production.  The  Department  of  Indus- 
try has  given  out  the  March  produc- 
tion as  being  209.346  kg-.,  against  181,- 
183  kg.  produced  in  February'-  The 
gold  output  for  March  was  2,091  kg. 
and  for  February  1,778   kg. 

To  eliminate  the  difficulties  hitherto 
encountered  by  owners  of  mines  in 
redeeming  their  titles,  ordered  can- 
celed by  the  Finance  Department  in 
view  of  taxes  due  and  unpaid,  the 
Secretary  of  the  Treasury  has  ordered 
that  in  the  future  no  new  titles  will 
he  issued  by  the  Department  of  Com- 
merce unless  that  department  is  noti- 
fied by  the  Secretary  of  Finance  to 
annul  the  old  tit'es.  Until  recently 
it  has  been  the  practice  of -the  Depart- 


ment <>f  Commerce  to  annul  old 

-non     as      it 

was  advised   by   the    Finance    Minister 
that   taxes    were  delinquent.     Ownere 

have    often     found     then-    titles    in    dis- 
pute  without    notice   having   born    given 

them    previously     of    cancellal 

titles. 

NICARAGUA 

Matagalpa  .1.  A.  Willey  has  taken 
over    the    I. as     Em  ma-     claims    in    the 

a    district. 

The  San  Albin  mine,  about  1.") 
miles  away,  is  owned  by  Charles 
Butters,  who  is  erecting  a  plant,  con- 
sisting of  sixty-ton  mill,  and  a  small 
smelter.  This  is  the  first  of  the  kind 
in   Nicaragua. 

CALIFORN1  \ 

Use    ol    Tule   Lands    for     Disposing     of 

Debris   from    Hydraulic    Mining 

Advocated. 

"icisco  Correspondence. 
San  Francisco — Recently,  at  Grass 
Valley,  W.  H.  Martin  advocated  Govern- 
ment aid  in  bringing  about  a  resump- 
tion of  hydraulic  mining  on  a  larger 
scale  than  at  present.  Mr.  Martin  sug- 
gests the  use  of  existing  river  channels 
and  the  flooding  of  the  waste  tule  lands 
with  the  debris.  The  plan  is  in  op- 
position to  the  present  system,  which 
requires  the  construction  of  local  re- 
straining barriers.  Owing  to  the  stand 
of  the  farmers  the  suggested  plan  is  not 
likely  to  be  seriously  considered, 
although  it  is  held  to  be  not  without 
some  merit. 

Suit  has  been  filed  in  the  U.  S.  Dis- 
trict Court  by  the  Original  Sixteen-to- 
One  Company  against  the  Mariposa 
Mining  Co.  which  has  acquired  the 
Ophir  mining  property,  in  the  Alleghany 
district.  Two  suits  have  been  started, 
one  to  quiet  title  and  the  other  for 
damages.  Extralateral  rights  are  the 
issue  involved. 

The  opening  of  the  highway  down  the 
Klamath  River  between  Happy  Camp 
and  Orleans  Bar  makes  the  lower  Kla- 
math country  more  accessible  and  may 
result  in  additional  lode  mining. 

The  South  Fork  of  the  Feather  mine, 
near  Woodleaf,  Yuba  County,  is  again 
being  wTorked. 

The  Gruss  Mining  Co.  has  taken  over 
the  Surcease  mine,  near  Las  Plumas. 

Near  Kelsey,  El  Dorado  County,  the 
Harlow  North  Star  Gold  Mining  Co.  is 
developing  a  quartz  vein. 

At  Angels  Camp,  reports  are  in  cir- 
culation to  the  effect  that  W.  J.  Loring 
will  soon  begin  operations  on  the  Chap- 
arral Hill  group. 

At  Jackson,  the  Amador  Tunnel  Mine 
&  M  lling  Co.  has  withdrawn  the  demur- 
rer in  a  suit  to  quiet  title  to  certain 
mining  property  situated  near  Middle 
Bar  and  also  the  Mammoth  Gold  Quartz 
mine.  Hydraulicking  at  the  Elephant 
Deep  Gravel  mine  is  expected  to  be 
completed  within  a  month,  and  other 
sections  near  Volcano  will  be  attacked. 
Randsburg — There  are  at  present 
thirty-five  shafts  in  active  operation, 
sinking,  developing,  or  producing. 
A  5-in.  rotary  core  drill  is  prospecting 


iii.     Eard    I  Yellow 

Aster.    Tin-  K.il\  Rand  m 
good  on  The  Mizpafa  Mon- 

tana encountered  high  grade  at    loo   It 
Tin-  North  I;  ei  ting  on  the 

third  and  fourth  level  .  and  has  found 
some  high-grade    tringers,    The  Coyote 
I  Randsburg  Silver  Mining  Co.)   is  sink- 
ing three  shafts  on  the  ground  i 
bought.     Grady   is  sinking  two 
one  of  which  is  now  000  ft.  del  p. 

About  500  men  are  employed  in  the 
district.  Mines  have  been  bonded  by 
substantial  companies,  and  there  are 
indications  that  the  known  productive 
area  is  only  a  small  part  of  the  area 
that  will  eventually  be  productive. 

The  Yellow  Aster  is  dropping  twenty- 
stamps  and  remodeling  its  screening 
plant. 

NEVADA 

l'ioche   Consolidated   Stockholders    Vote 

New  Bond  Issue — Conditions 

Normal  at  Tonopah 

Rochester  —  Production  in  April  of 
the  Rochester  Silver  Corporation  was 
4,540  tons,  with  a  gross  value  of  $46,- 
768,  which  is  below  normal.  Profit  was 
small,  on  account  of  extensive  develop- 
ment work. 

Peavine  —  The  water  struck  during 
the  latter  part  of  April  in  the  Standard 
Metals  mine  has  been  bulkheaded  and 
development  resumed. 

Leadville — The  Leadville  Mines  Co. 
resumed  milling  on  May  6.  The  mill 
was  not  operated  during  the  winter,  on 
account  of  adverse  weather,  but  develop- 
ment work  was  never  stopped.  The 
vein  on  the  400  level  is  8  ft.  wide,  with 
7  ft.  of  milling  ore  and  1  ft.  of  high 
grade  on  the  hanging  wall. 

Tonopah — Conditions  in  this  district 
are  normal,  with  a  daily  production  of 
about  1,300  tons.  The  Tonopah  Bel- 
mont, which  has  a  lease  on  the  Buckeye 
Belmont  ground,  is  preparing  to  sink 
the  shaft  below  the  1,200  level  to  pros- 
pect a  vein  cut  in  the  shaft  near  the 
1,200.  In  addition,  some  development 
work  is  being  done  on  upper  levels. 

The  Tonopah  Extension  has  resumed 
sinking  the  Victor  shaft  below  the  1,880 
level.  It  is  planned  to  sink  to  the  2,100 
level,  with  stations  at  the  2,000  and 
2,100  levels.  The  oreshoots  are  ex- 
ceptionally strong  and  rich  on  the  1,880, 
or  lowest  present  level,  with  no  indica- 
tion of  decrease  with  depth. 

Goldfield — During  1921,  the  lessees  at 
the  Goldfield  Consolidated  shipped  2,400 
tons  of  ore.  To  date  this  year,  1,500 
tons  of  ore  has  been  shipped,  and  the 
grade  is  considerably  better  than  in 
1921.  Most  of  the  recent  ore  shipped 
has  come  from  the  Silver  Pick  lease, 
in  Red  Top  ground,  although  one  leaser 
in  other  ground  has  shipped  67  tons 
which  averaged  17  oz.  gold  per  ton. 

Pioche — Stockholders  of  the  Prince 
Consolidated  Mining  Co.  met  in  Salt 
Lake  City,  May  15  and  voted  to  issue 
$150,000  of  8  per  cent  bonds  or  deben- 
ture notes,  maturing  three  years  after 
date.  A  bonus  will  also  be  given  in 
stock. 
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iworth      Removable     l>ri!l      Bil 
i,.inl     Silur    Dyke    Incorporated 
itaaa     Davis-Dalj    Maj 
Resume  June  l 

Butte 

•a    Ha     .      •    ■  tli  'trill 
mpany.    The 
making    arrai 
•     \  ■ 
■ .  •     ■  .  .      A    ■.    oonstral  ion  was 
ently  for  the  bent 

■ther  mining 

The  Hawkesworth  point  weighs  about 

four  ounces  and  is  made  of  vanadium 

'.:  is  attached  to  the  steel  shank 

made  that  the  harder  the 

•   driven  into  the  rock  the   more 

firmly  the   point   maintains   its  grip  on 

the  shank.     When  dulled,  the  bit  can  be 

displaced  from  the  shank  by  a  blow  of 

the  hammer,  a   sharp   bit   slipped    into 

•he  shank  groove  and  the  drill  started 

again    with    only    a    moment's    loss    of 

time. 

The  demonstration  recently  made 
took  place  at  the  St.  Lawrence  mine. 
An  ordinary  drill  13  in.  in  diameter  was 
used.  In  two  minutes  the  point  pene- 
trated the  granite  for  9i  in.  One  of 
the  Hawkesworth  points  was  substi- 
tuted, and  at  the  end  of  two  minutes  the 
drill  had  penetrated  20J  in.  A  second 
test  of  a  point  that  had  been  ground 
down  in  resharpening  to  I',  in.  showed 
the  rock  penetrated  for  22  in. 

It  was  pointed  out  that,  besides  the 
advantages  in  drilling  that  the  new  drill 
I  >int  achieves  a  large  saving  can  be 
effected  in  other  ways.  Starting  on 
shift,  all  that  a  miner  needs  is  to  carry 
four  shanks  at  the  most,  with  a  supply 
of  sharpened  points  in  his  pocket.  As 
fast  as  one  point  becomes  dulled,  an- 
other can  be  substituted.  This  makes 
unnecessary  the  hoisting  of  huge  quan- 
tities of  steel  to  the  top  every  night  to 
insure  a  fresh  supply  for  the  next  day's 
operations. 

Articles  of  incorporation  of  the  Sil- 
ver Dyke  Mining  Co.,  a  subsidiary  of 
the  American  Zinc  Co.,  have  been  filed 
in  Cascade  County,  giving  the  company 
authority  to  do  business  in  Montana,  it 
being  a  Maine  corporation.  The  com- 
pany owns  thirteen  mining  claims  in  the 
Neihart  district.  According  to  recent 
reports  from  that  district,  the  Silver 
Dyke  has  opened  up  a  body  of  good 
miliing  ore. 

Though  no  actual  information  has 
been  received  at  the  Butte  offices,  it  is 
anticipated  that  the  Davis-Daly  min- 
ing company  will  resume  work  at  the 
Colorado  mine  about  June  1.  It  is  ex- 
pected that  by  then  a  new  contract  with 
the  East  Butte  company  for  smelting 
Davis-Daly  ores  will  have  been  ratified. 
It  is  understood  that  the  new  contract 
is  advantageous  to  the  operation  of  the 
Daly  property. 

Transvaal's  Gold  Output  Reported 

London,  May  22  —  The  Transvaal 
Chamber  of  Mines  advises  that  the 
total  gold  output  in  the  Transvaal  dur- 
ing April  totalled  511,338  czs. 


UTAH 

I  tab  Consolidated  Increasing   Scale  of 
Operations — Tintic  Standard  to 

Locate    Third   Shaft 

spondmt. 

Bingham   —   Operations    are    to    be 
gradually   increased  by  the  Utah  Con- 
I:         i  xpected  that  the  new 
mill  ai  Tooele  will  be  working 
ii  itj    in   June.       Ore     from     the 
at    Bingham    will   be   sent  to 
the  mill  by  aerial  tramway,  over  a  dis- 
•    tour  ami  a  half  miles.     During 
the  period  of  curtailment,  improvements 
n    equipment   and    operating    arrange- 
ments  were   made.      Exploration  work 
on    the   lower  levels   of   the    mine    was 
continued.     On  the  2,200  level  east,  the 
main   oreshoot   in   the   upper   limestone 
was  drifted  on  for  227  ft.,  averaging  2.7 
per  cent  copper,  .013  oz.  gold,  and  .46  oz. 
silver.    On  the  2,400  level,  the  same  ore- 
shoot  was  followed  52  ft.,  and  the  assay 
was  2.2  per  cent  copper,  .02  oz.  gold,  and 
1.77  oz.  silver. 

Eureka  —  Shipments  for  the  week 
i  nded  May  13  amounted  173  cars.  Ship- 
pers were:  Tintic  Standard,  56  cars; 
Chief  Consolidated,  50;  Grand  Central, 
15;  Colorado,  14;  Iron  Blossom,  10; 
Eagle  &  Blue  Bell,  9;  Victoria,  7;  Em- 
pire Mines,  4;  Centennial-Eureka,  3; 
Sunbeam,  2;  Bullion  Beck,  2;  Showers,  1. 

The  Tintic  Standard  has  acquired  a 
large  rotary  drill.  This  will  be  used  in 
prospecting  ground  lying  to  the  north- 
east of  the  No.  2  shaft,  and  will  furnish 
data  for  the     sinking  of  a  third  shaft. 

Park  City — Shipments  for  the  week 
ended  May  13  amounted  to  2,119  tons  of 
ore.  Shippers  were:  Silver  King  Coali- 
tion, 855  tons;  Park-Utah,  250;  On- 
tario, 388;  Judge,  Daly,  and  Daly-West, 
627. 

COLORADO 

Production  in  Boulder,  Gilpin  and  Clear 
Creek    Counties    Increased — Condi- 
tions in  Alma  District  Better 

From  Our  Special  Correspondent. 

Denver — A  survey  that  has  recently 
been  made  by  the  Colorado  Metal 
Mining  Association  to  ascertain  the 
present  and  probable  future  production 
of  smelting  ores  in  Boulder,  Gilpin,  and 
Clear  Creek  counties  indicates  a  decided 
revival  of  mining  activity  throughout 
the  district  mentioned.  The  survey  was 
made  for  the  purpose  of  procuring  de- 
pendable data  to  present  to  the  head 
officials  of  the  railroads  and  smelters 
as  a  basis  on  which  to  formulate  a  re- 
adjustment of  transportation  and  treat- 
ment rates  so  as  to  encourage  an 
increase  of  tonnage  of  ores  from  the 
northern  mining  counties. 

The  figures  show  that  there  has  been 
an  increase  in  production  of  over  100 
per  cent  since  Jan.  1  and  that  projects 
under  development  and  construction 
will  increase  the  output  several  fold 
within  the  next  six  months. 

A  material  reduction  in  both  smelting 
and  freight  rates  is  expected  within  a 
short  time,  and  this  will  still  further 
increase  the  shipment  of  smelting  ores 
to  the  Leadville  plant. 


Coal  production  in  Colorado  for  the 
month  of  April,  according  to  the  report 
of  State  Coal  Mine  Inspector  Dalrymple, 
amounted  to  100.963  tons,  compared 
with  644,868  tons  Tor  the  corresponding 
month  last  year  and  ;iS0,000  tons  for 
March,  1922.  The  total  for  the  year  is 
bul  94,709  tons  short  of  the  amount 
mined  during  a  like  period  last  year, 
rs  to  be  practically 
ended  in  Colorado,  and  no  trouble  is 
experienced  in  any  of  the  mining  dis- 
trict to  procure  miners  where  demands 
for  the  product  justify  the  operation  of 
the  mines. 

Alma — Mining  conditions  in  the  Alma 
district  are  improving  with  the  dis- 
appearance of  ice  and  snow  from 
roads  and  trails.  Much  new  develop- 
ment work  has  been  planned. 
ARIZONA 

United      Verde     Experimenting      With 

Heap     Leaching — New     Power 

Development    Scheme 

Jerome — United  Verde  has  turned  to 
heap  leaching.  Under  charge  of  Joseph 
Irving,  who  installed  the  Dundee-Ari- 
zona experimental  plant  last  year,  there 
is  being  built  up  near  the  mouth  of  the 
Hopewell  tunnel  a  5,000-ton  heap  of 
sulphide  ore  containing  2  per  cent  or 
less  of  copper.  The  mine  water,  itself 
rich  in  copper,  will  be  passed  through 
the  leach  heaps  before  being  conducted 
to  the  precipitation  plant.  June  1  is 
now  set  as  the  date  for  resumption  of 
smelting  at  Clarkdale,  with  one  re- 
verberatory  and  one  water  jacket.  The 
former  is  being  warmed  up.  There  is 
to  be  monthly  production  of  4,000,000 
lb.,  about  two-fifths  the  capacity  of  the 
works.  About  300  men  are  being  added 
to  the  company's  force,  to  give  a  total 
strength  of  about  1,000.  The  ore  con- 
sumption will  approximate  1,400  tons 
a  day.  Steam  shovel  work  is  to  be 
speeded  up  with  a  crew  of  250  men. 

United  Verde  Extension  is  maintain- 
ing a  monthly  copper  production  of 
about  3,000,000  lb.,  and  employs  nearly 
600  men.  Last  month's  output  was 
3,500,000  lb.  The  1,700-level  drift  into 
Jerome  Verde  ground  still  has  100  ft.  to 
go  to  get  under  the  Maintop  ore  strike, 
but  conditions  on  the  way  are  reported 
favorable.  By  this  drift  a  large  addi- 
tion was  developed  to  the  Extension's 
own  ore  reserves. 

Globe — Old  Dominion,  Inspiration, 
and  Miami  are  reported  to  have  joined 
in  the  employment  of  Louis  C.  Hill  as  a 
consulting  expert  to  check  over  plans 
that  have  been  submitted  by  the  Salt 
River  Valley  Water  Users'  Association, 
involving  possible  participation  by  the 
companies  named  in  a  power-develop- 
ment scheme  that  may  cost  $6,000,000. 
Mr.  Hill  was  the  builder  of  the  Roose- 
velt dam,  while  an  engineer  of  the 
U.  S.  Reclamation  Service.  The  Roose- 
velt project,  at  Roosevelt  and  at  sev- 
eral Salt  River  Valley  points,  now  de- 
velops about  25,000  hp.  It  is  proposed 
to  add  about  40,000  hp.  by  erection  of 
a  high  dam  across  Salt  River  at  Mor- 
mon Flat  and  by  other  hydro-electric 
installations  on  the  stream. 
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The  Copper  Conntrj 

Ahmeek  Makes  Important  Find  ol  Mass 

Copper—  Orcadian  Continues  in 

Rich  Ground 

Bl    M.  W.  5fOUNGS 

Boughton— Mass    copper    of  unusual 
been   found   in   the   Ahmeek' 
sure  vein  on  the  nineteenth  level 
-haft.  One  piece,  weighing  four- 
teen tons,  has  already  been  removed  and 
brought  to  surface.     It   was   cut    from 
the  main  mass  by  means  of  twist  drills 
of  a  special  design  and  length.     These 
rotary    drills   will   accomplish   in   a  few 
days  what  took  weeks  and  months  to  do 
in  former  years  when  hand  chisels  were 
used. 

At  the  Calumet  mill  of  Calumet  & 
Hecla,  eight  heads  are  being  operated. 
Eight  furnaces  at  the  smelter  are  also 
in  operation.  Production  is  gradually 
increasing  as  shaft  repairs  progress  and 
men  can  be  employed  in  actual  mining. 
Rock  shipments  now  run  about  2,500 
tons  daily. 

Isle  Royale  continues  on  a  production 
basis  of  less  than  half  of  normal,  but 
the  output  can  be  increased  easily  when- 
ever the  market  price  for  copper  war- 
rants. Meanwhile  it  is  engaged  in  an 
extensive  opening  program.  Approxi- 
mately 70  per  cent  of  the  vein  exposed 
in  No.  5  shaft  is  available  for  stoping, 
and  in  No.  6  shaft  almost  60  per  cent  of 
the  ground  can  be  mined.  No.  5  shaft 
is  the  chief  producer.  Isle  Royale 
rock  runs  better  than  18  lb.  to  the  ton, 
and  last  year,  for  the  limited  time  the 
mine  was  operated,  the  yield  was 
brought  up  to  21.37  lb. 

Arcadian  Consolidated  continues  in 
the  rich  ground  opened  in  the  south 
drift,  225  ft.  from  the  shaft,  at  the 
1,100  level  of  the  New  Baltic  shaft. 
The  miners  are  now  into  this  rich  area 
for  a  distance  of  25  ft.  from  the  point 
of  contact  and  there  is  no  diminution  in 
values.  The  north  drift  from  the  bot- 
tom level  also  continues  in  good  ground. 

Menominee  Range 
Bristol  and  Monongahela  Shut  Down — 
Bates  Miners  Strike 
Crystal  Falls — Operations  have  been 
suspended  at  the  Bristol  mine  of  the 
Bristol  Mining  Co.  and  the  Mononga- 
hela mine  of  the  Hollister  Mining  Co. 
Large  stocks  of  ore  on  hand  are 
responsible. 

Iron  River — The  Berkshire  mine  of 
the  Brule  Mining  Co.  has  added  a  night 
shift,  thus  increasing  the  force  by 
eighty-five.  The  Munro  Mining  Co.  is 
shipping  steadily  from  its  Rogers  mine, 
where  there  is  85,000  tons  in  stock. 
Shovels  have  also  been  at  work  at  other 
mines  of  this  company  on  the  range. 
The  miners  at  the  Bates  mine  of 
the  Bates  Iron  Co.  refused  to  go 
underground  this  week  unless  a  higher 
wage  scale  was  granted.  The  surface 
crew  remained  at  work.  Most  of  the 
mines  of  the  range  have  increased 
wages  to  meet  the  scale  be;ng  paid 
by  the  Oliver  Iron  Mining   Co.,  and   it 
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Gogebic  Range 

Tentative  Valuations  on  Mines 
Lower  Than  Last  Year 

Ironwood  Although  working  full 
time   the   mini  s-   Steel   Cor- 

poration yet    begun    to    ship 

lie  docks.  A  reduction  in  ore 
freight  rates  by  rail  and  water  is 
I,  which  it  is  thought  will  more 
than  offset  the  additional  cost  of  stock- 
ing ore  at  present.  A  few  years  ago 
this  cost  about  10c.  per  ton. 

The  hearings  of  the  Michigan  State 
Tax  Commission  in  the  several  counties 
of  the  iron  ranges  were  attended  by 
representatives  of  most  of  the  mining 
companies  operating  there,  and  many 
pleas  for  lower  valuations  on  mining 
property  were  made.  L.  P.  Barrett, 
state  geologist,  on  whose  examinations 
and  reports  the  valuations  are  based, 
admitted  that  for  several  years  the 
mines  in  Michigan  had  made  an  aver- 
age profit  of  only  about  four  per  cent 
on  their  assessed  valuation. 

At  Bessemer  the  commission  an- 
nounced tentative  valuations  on  the 
mining  properties  in  Gogebic  County 
totaling  547,915,266,  a  decrease  of  $951,- 
142  from  last  year's  figures.  The  de- 
crease was  due  principally  to  depletion, 
but  the  small  profits  of  1920  and  1921 
also  had  an  effect. 

The  real  ground  on  which  the  mining 
companies  feel  they  are  justified  in 
complaining  is  that  their  properties  are 
valued  at  full  cash  value  while  other 
property  is  not.  The  commission  argued 
that  there  should  be  a  reduction  in  the 
expenditure  of  tax  moneys  by  the 
cities  and  towns.  They  made  the  state- 
ment that  of  the  total  amount  raised 
by  taxation  the  cities  spent  36.33  per 
cent,  the  county  10.68  per  cent,  the  high- 
way fund  12.04  per  cent,  the  schools 
32.46  per  cent,  and  the  state  govern- 
ment only  8.49  per  cent. 

MINNESOTA 


Cuyuna   Range 

Skilled      Labor      Becoming      Scarcer — 

Armour    No.    2,    Mahnomen    and 

Portsmouth  Mines  Resume 

Crosby — With  the  resumption  of 
mining  at  two  of  the  largest  mines  in 
the  district  the  Armour  No.  2  (Inland 
Steel  Co.)  and  the  Mahnomen  (Clement 
K.  Quinn  &  Co.),  the  unemployment 
situation  of  the  Cuyuna  appears  to 
have  received  a  "knockout  blow";  in 
fact,  some  operators  even  report  diffi- 
culty in  finding  enough  experienced 
men  to  fill  their  crews. 

The  Armour,  the  largest  underground 
producer  in  the  district,  employing 
normally  200  men,  has  taken  on  full 
crews,  and  is  rapidly  getting  into  full 
swing  with  shaft  shipments,  as  well  as 
completing  shipments  from  stockpile. 
Ore  production  is  being  pushed  at  the 
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open  pit  reserve  of  both  m 
and  iron-ore  grades,  has  been  idli 
ill  of  1920. 
At  the  Hillcrest  mine,  at  Ironton,  the 
operators  have  just  put   inl 

newly  installed  Pomona  pump  at  the 
recently  completed  drainage  -haft.  This 
pump  is  now  handling  all  pit  drainage, 
and  drifting  has  been  resumed  in  the 
drainage  drift  cutting  the  orebody  to 
the  north.  Daily  steam-shovel 
ments  are  being  made  from  this  prop- 
erty, and  one  shovel  is  engaged  in  ex- 
tending the  stripping  limits. 

Riverton — John  A.  Savage  &  Co.  have 
awarded  a  contract  to  the  American 
Bridge  Co.  for  furnishing  and  erecting 
the  structural  steel  in  the  new  screen- 
ing and  drying  plant  of  the  Sagamore 
mine.  Construction  of  the  plant  is  ex- 
pected to  be  completed  about  July  1,  and 
machinery  installed  and  in  operation 
soon  after.  The  plant  as  now  designed 
is  rated  at  75,000  tons  per  month  capac- 
ity. Most  of  the  open-pit  product 
which  will  be  treated  at  this  plant  is  a 
manganiferous  iron  ore. 

Ironton — It  is  reported  that  plans  are 
being  considered  for  unwatering  and 
reopening  the  Cuyuna-Mille  Lacs  mine, 
a  manganiferous  ore  property  of  the 
American  Manganese  Manufacturing 
Co.,  which  has  been  idle  since  1919. 

JOPLIN-MIAMI  DISTRICT 

Golden   Rod   Company   to   Open   No.   4 

Mine   and   Mill — Circle   Mine   Shut 

Down 

By  P.  R.  Coldren 

Joplin — Preparations  are  being  made 
by  the  Golden  Rod  Mining  &  Smelting 
Co.  to  reopen  its  No.  4  mine  and  mill 
about  June  1.  The  property  has  been 
idle  for  more  than  a  year.  Numerous 
improvements  are  being  installed  pre- 
paratory to  the  reopening,  including  the 
addition  of  six  or  seven  Boylan  cones, 
and  the  installation  of  oil-incased  bear- 
ings throughout.  The  mill  will  have  a 
capacity  of  approximately  1,000  tons 
when  started.  The  company  has  been 
operating  only  its  No.  4  mill,  which  is 
one  of  the  largest  in  the  district. 

Approximately  half  a  hundred  homes 
in  Picher  were  moved  recently  as  a  re- 
sult of  the  need  of  the  Eagle-Picher 
Lead  Co.  for  a  new  tailings  pond  for  its 
Netta  mill.  Work  has  been  started  on 
the  pond,  which  will  be  700  ft.  square, 
approximately,  and  is  situated  right  in 
the  heart  of  the  town. 

The  Connecticut  Zinc  Corporation  has 
closed  down  its  Circle  mine,  at  Oron- 
ogo,  after  a  few  months  of  operations, 
following  idleness  of  more  than  a  year. 
It  is  understood  that  the  property  was 
losing  money  steadily  and  that  a  shut- 
down was  decided  upon  until  zinc  ore 
prices  improve.  The  mill  is  the  largest 
in  the  district. 
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Daily  Prices  of  Metals 


Coppsr.  N.  Y.. 

net  nrfin.  r>  • 
Klec'r 

Tin 

Lead 

Zino 

May 

99  Per  Cent 

Straits 

NY. 

St.  L. 

St.  L. 

13.1251 

30  2S 

31  00 

5.50 

5.35 

5.125 

19 

3 1 .  5H 

5.50@5.75 

5.35@5  40 

5.15 

@13.50 

31  .;:5 

5.50@5.75 

5.375@5.40 

5.15 

30.00 

i    50@5.75 

5.40 

5.15 

5  50@5.625 

5.40@5.45 

5.15@5.175 

:i 

5.50@5.625 

5.40@5.45 

5  20 

•  T!i  irrespond    t.>    the    foil  notations   for   copper  delivered:      May 

th,    13.50@13.75c. ;    22d,    23d,    13.75e. ;    and    24th, 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generallv  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best"  of  our  Judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York  cash,  except  where  St.  Louis 
Is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  •delivered."  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  line  are  for  ordinary  Prime  Western  brands.  Tin  is  quoted  on  the 
basis  of  spot  American  tin.  99  per  cent  grade,  and  spot  Straits  tin.  Quotations  for  lead 
reflect  prices  obtained  for  common  lead,  and  do  not  include  grades  on  which  a  premium 
la  asked. 
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27 

27 
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The  above  table  gives  the  closing  quotations 
prices  in  pounds  sterling  per  ton  of  2.240  lb. 


the  London   Metal   Exchange.      All 


Silver  and  Sterling  Exchange 


— 

Silver 

May 

■  23 
24 

Sterling 
Exchange 
"Checks" 

Silver 

May 

Kxchante 
"Checks" 

New  York 

Domestic 

Origin 

New  York 

Foreign 
Origin 
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New  York 
Foreign 
Origin 

London 

18 
19 
20 

♦44} 
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99} 
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37 
36 
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New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  in  cents  per 
troy  ounce  of  bar  silver,  999  fine.  London  quotations  are  in  pence  per  troy  ounce  of 
sterling  silver,  925  fine.  Sterling  quotations  represent  the  demand  market  in  the  fore- 
noon.    Cables  command  three-eighths  of  a  cent  premium. 


Metal  Markets 

New   York,    May   21,    1922 

Metal  producers  are  decidedly  opti- 
mistic over  the  general  increase  in 
metal  prices.  Improved  business  con- 
ditions at  last  seem  to  be  reflected  in 
the  demand  for  the  non-ferrous  metals 
and  minerals,  and  speculation  is  play- 
ing only  a  minor  part  in  the  business 
that  has  been  done. 

Copper 

Copper  has  advanced  "more  during  the 
last  week  than  for  some  time.  The  in- 
crease has  been  caused  by  a  continued 
good  consuming-  demand,  though  not 
exceptional,  accompanied  by  a  dearth  of 


current  supplies  to  meet  it.  Few  pro- 
ducers have  any  May-June  copper  left, 
though  it  may  be  obtained  at  current 
prices  from  one  or  two  sources.  The  de- 
mand has  been  general,  though  wire  and 
rolling  mills  are  the  chief  buyers.  Brass 
makers  are  becoming  more  and  more  a 
factor  in  the  market,  however.  Most  of 
the  copper  sold  has  been  for  July- 
August  delivery. 

Saturday  saw  the  last  of  the  copper 
which  was  available  at  13.50c.  delivered. 
Today  sales  have  been  made  as  high  as 
14c  for  small  quantities,  though  one 
or  two  thousand  tons  could  be  picked 
up  at  13Zc,  for  practically  any  delivery. 

Export  demand  has  been  about  the 
same  as  last  week,  at  advancing  prices. 


The  quoted  price  of  the  Copper  Export 
iation,    ci.f.    European    ports,    is 

now    lie. 

Lead 

The  American  Smelting  &  Refining 
Co.  raised  its  official  contract  price  from 
5.35c.  to  5.50c.  New  York,  on  Thurs- 
day, May  18. 

The  lead  market  continues  to  be  up- 
set,  with  regular  customers  of  the 
principal  producers  able  to  obtain  their 
requirements  at  large  concessions  from 
the  prices  generally  quoted  in  the  open 
market.  Lead  has  been  sold  in  New 
York  during  the  week  as  high  as  5.75c, 
but  this  price  was  not  maintained  after 
Monday,  when  one  of  the  principal  pro- 
ducers  began  selling  freely  at  5.50c 
Much  the  same  conditions  have  obtained 
in  the  Middle  West.  An  important  con- 
sumer reports  having  bought  lead  at 
5.25c,  St.  Louis,  although  he  could  have 
broken  up  the  lot  and  immediately  re- 
sold at  a  15-point  premium.  Many  in- 
quiries for  July  shipment  have  been 
made,  but  producers  continue  to  refuse 
this  business  excent  at  average  prices. 
The  demand  for  lead  from  pipe  manu- 
facturers and  mixed-metal  manufac- 
turers and  dealers  has  been  the  feature 
of  the  last  few  weeks,  orders  from  these 
sources  being  considerably  greater  than 
they  have  been  for  a  long  time.  The 
cable  companies  have  also  been  in  the 
market  for  lead  recently.  With  the  re- 
sumption of  activity  by  the  strikers  at 
Perth  Amboy,  and  a  liberal  attitude  as 
to  the  release  of  stocks  by  certain  West- 
ern producers,  there  is  little  likelihood 
of  any  great  pinch  for  lead  being  felt. 
The  market  is  strong  and  may 
gradually  go  higher,  but  consumers 
should  not  be  stampeded  into  paying 
fancy  prices  without  a  thorough  investi- 
gation. An  undue  inflation  will  almost 
certainly  be  followed  by  a  midsummer 
reaction. 

The  pronounced  backwardation  in  the 
London  market  is  considered  an  artifi- 
cial condition,  and  indicates  a  scarcity 
of  spot  supplies  on  the  London  exchange 
rather  than  a  feeling  that  lead  prices 
are  to  weaken. 


Galvanizing  demand  has  supported 
the  market,  and  the  tendency  is  still 
upward.  There  is  also  a  good  demand 
from  brass  manufacturers  for  the 
higher  grades  of  zinc.  Metal  is  now 
being  sold  for  June  at  the  prices  here- 
with quoted,  but  July  deliveries  com- 
mand about  2k  points  premium.  An 
order  for  2,000  tons  has  contributed  to 
the  strength  of  the  market  in  the  last 
day  or  two,  and  today  several  other  in- 
quiries were  made.  Zinc  has  been  sold 
for  export  to  the  Far  East,  but  Eu- 
ropean prices  are  no  longer  attractive. 
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Tin 

The  tm  market  has  been  quit 
tin  platers   show   no   inclination  to   lay 
m    appreciable   stocks.      Reports    thai 
Straits    shipments    would    appro 
is  for  May  have  had  a 
what  bearish  effect  on  the  mark,!      i  - 
dors  not  seem  to  have  responded  at  all 
to  the  advances  made  by   must   of  the 
letals,  the  meager  advance  made 

in    the    first    throe    weeks    of    April    not 

having  been  maintained.     Forward  de 

liveries  have  been  available  at  ap- 
proximately the  same  prices  as  have 
been  aske<l   for  -i  . 

Arrivals  of  tin.  in  long  tons:  May  17, 
Liverpool,  50;  18th,  Straits,  800;  20th, 
Straits.  600;  22d,  Singapore,  50;  Liver- 
pool, 100;  23d,  Singapore,  50. 

Gold 

Gold  in  London:  May  18th,  93s.  2d.; 
19th,  '.'2s.  11.1.:  22.1,  92s.  lid.;  23d,  93s. 
2d.;  24th.  93s.  4,1. 

Foreign  Exchange 
No  important  features  have  marked 
the  foreign  exchange  market  during  the 
last  week.  On  Tuesday,  May  23,  francs 
were  9.035c;  lire,  5.125c;  marks. 
0.335c;  and  Canadian  dollars,  99.125c. 

Silver 

New  high  prices  for  the  year  were 
established  on  May  22  at  37gd.  in  Lon- 
don and  731c  in  New  York.  The  latter 
figure  was  also  Sc.  higher  than  the  top 
price  in  New  York  for  1921.  During 
the  last  week  the  market  has  fluctuated 
violently,  due  to  the  abrupt  changes  of 
position  of  Chinese  and  Indian  opera- 
tors. 

Mexican  Dollars — May  18th,  56}; 
19th,  55;  20th,  56;  21st,  56g;  22d,  551; 
23d,  55. 

Other  Metals 

Quotations  cover  large  wholesale  lots  unless 
otherwise  specified. 

Aluminum — 20c  per  lb.  for  99  per 
cent  grade;  19c.  for  98(3)99  per  cent; 
18c  for  94@98  per  cent.  Outside  mar- 
ket nominal  at  17.50@18.50c  for  98@99 
per  cent  virgin  grades. 

Antimony  —  -  Chinese  and  Japanese 
brands,  5.40@5.50c  W.C.C.,  6@6*c. 
Cookson's  "C"  grade,  spot,  8.75(5>9c. 
Chinese  needle  antimony,  lump,  nominal, 
3.5@4c  per  lb.  Standard  powdered 
needle  antimony  (200  mesh)  nominal 
at  5|c.  per  lb.  White  antimony  oxide, 
Chinese,  guaranteed  99  per  cent  Sb203, 
6.75@7c 

Bismuth—  $2@$2.10   per   lb. 
Cadmium — $1.15@$1.20  per  lb. 
Iridium — Nominal,  $150@$170  per  oz. 
Nickel — Standard   market,  ingot   and 
shot,  36c;  electrolytic,  39c     Small  ton- 
nages, spot,  nominal  at  30@33c. 
Palladium — $55  per  oz. 
Platinum — $85  per  oz. 
Quicksilver— $55     per     75-lb.     flask. 
San  Francisco  wires  $54.70. 

The  prices  of  Cobalt,  Molybdenum, 
Monel  Metal,  Osmium.  Rhodium,  Sele- 
nium, Thallium  and  Tungsten  are  un- 
changed from  the  prices  in  the  issue 
of  May  6. 


Metallic  Ores 
Molybdenum    ore    50< 
MoS  .  tor  85  per  cen  enl  rates. 

Tungsten     Ore — Chinese,    pi 

ii.es  of  Bauxite,  Chrome,  Man- 
ganese   Tantalum,  I  ranium,  Vanadium, 

Titanium     and     Iron    Ore,      Zircon      anil 
Zirkite  are  unchanged   from  th. 

in  the  i      ...    -I'  May  ti. 

Zinc  and  Lead  Ore  Markets 
Joplin,  Mo..  May  20 — Zinc  blende,  per 
ton,    hi;  hasis    60    pi 

zinc,    premium,    $31;    Prime    Western, 
$29@$30;    lines    and    slimes,    $28@$27; 
average    settling    price,    all   grades    of 
...     Calamine,  40  per  cent 

Lead,  high,  $73.60;  hasis  80  per  cent 
lead,  $7it;  average  settling  price,  all 
of  lead,  $70.44  per  ton. 

Shipments  for  the  week:  Blende, 
10,661;  calamine,  102;  lead,  1,348  tons. 
Value,  all  ores  the  week,  $413,680. 

Reports  have  reached  here  that  zinc 
smelters  in  Pennsylvania  and  West 
Virginia  are  closed  owing  to  fuel  short- 
age. Xo  trouble  is  reported  from  the 
Illinois  smelting  region,  and  genei-ally 
the  gas  situation  will  permit  continued 
operations  in  Oklahoma.  One  Okla- 
homa smelter  was  closed  last  week  by 
striking  smcltermen.  An  advance  of 
5  per  cent  was  accorded,  and  part  of 
the  works  only  was  restarted.  Buyers 
assumed  that  a  lessened  demand  for 
ore  would  result  from  this  situation  and 
hoped  to  secure  this  week's  tonnage  on 
a  $29  basis  Prime  Western,  but  many 
sellers  declined  to  accept  such  offerings 
and  purchases  were  900  tons  less  than 
last  week. 

Platteville.  Wis..  May  20  —  Blende, 
basis  60  per  cent  zinc,  $31  per  ton. 
Lead  ore,  basis  80  per  cent  lead,  $72 
per  ton.  Shipments  for  the  week: 
Blende.  309;  lead  ore,  37  tons.  Ship- 
ments for  the  year:  Blende,  6,000;  lead 
ore,  867  tons.  Shipped  during  the 
week  to  separating  plants,  750  tons 
blende. 

Non-Metallic  Minerals 
Feldspar — One  producer  reports  No.  1 
pottery  grade  has  recently  been  in  good 
demand  at  a  slight  recession  in  price, 
$6.40  per  ton,  f.o.b.  Eastern  mines. 

Talc— 20  to  200  mesh,  $7@$12  per 
ton,  f.o.b.  Vermont;  $8@$10,  f.o.b. 
Georgia;  200  mesh,  $18,  f.o.b.  Califor- 
nia; through  No.  25  Swiss  silk,  $25, 
f.o.b.  California.     Market  fair. 

Prices  are  unchanged  from  those 
in  the  issue  of  May  6,  on  Asbestos, 
Barytes,  Borax,  Chalk,  China  Clay, 
Emery,  Fluorspar,  Fuller's  Earth, 
Graphite,  Gypsum,  Limestone,  Mag- 
nesite.  Mica,  Monazite,  Phosphate. 
Pumice,  Pyrites,  Silica  and  Sulphur. 

Mineral  Products 

Arsenic  Oxide — 7c.  per  lb. 

Copper  Sulphate — Nominally  6c.  per 
lb.     Extremely  scarce. 

Sodium  Nitrate— $2.70@$2.80  per  100 
lb.  ex-vessel  Atlantic  ports. 


Sodium    SuIphaU  i     i     ton. 

New   York. 
The  price  of  Potassium  Sulphafe    i 

fed    In. in   that    ..I'   May    »', 

Ferro-Alloys 
Ferromanganeee     Domestic,  78  to  82 

per  cent,  $t;7(.i  $69,   I  0  I.     I 

1  is.h.  $67.50;  German,  $66,  both  i 
lantic  seaports.     Spiegeleii  en.   19  to  21 
per  cent,  scarce  at  $35   per  gross  ton, 
f.o.b.  furnace;   Hi  to   19  per  cent,  $34. 

Ferrotungsten  Domestic,  70  to  80 
per  cent  W,  45@50c  per  lb.  of  con- 
tained W,  f.o.b.  works. 

Ferrotitanium,  Ferrorerium,  Ferro- 
chrome,  Ferromolybdenum,  Ferrosilicon, 
Ferro-uranium,  and  Ferrovanadium  are 
unchanged  from  the  prices  published 
May  6. 

Metal  Products 

Copper  Sheets  —  New  York  base, 
20.25c  per  lb.;  wire,   15c. 

Nickel  Silver— 26.75c  per  lb.  for  18 
per  cent  nickel  Grade  "A"  sheets. 

Yellow  Metal  —  Dimension  sheets, 
17.50c;  rods,  14.50c 

Lead  Sheets  and  Zinc  Sheets  are 
unchanged  from  the  prices  published 
May  6. 

Refractories 

Bauxite  Brick,  Chrome  Brick,  Chrome 
Cement,  Firebrick,  Magnesite  Brick, 
and  Silica  Brick  are  unchanged  from 
the  prices  quoted  May  6. 

The  Iron  Trade 
Pittsburgh.  May  23.  1922. 

In  freight  cars,  automobiles,  and  fab- 
ricated structural  work  the  steel  market 
has  been  and  continues  unusually  active. 
Otherwise  it  is  quieter  than  in  March  or 
April. 

Automobile  production  is  probably  at 
record  rate,  with  fully  200,000  passen- 
ger cars  to  be  turned  out  this  month. 
Freight  car  buying  has  averaged  15,000 
cars  a  month  thus  far  this  year.  Since 
April  1  fabricated  steel  lettings  have 
been  fully  equal  to  capacity,  against  53 
per  cent  for  the  first  quarter  and  35 
per  cent  in  1921.  These  three  lines  of 
consumption,  however,  hardly  account 
and  for  25  per  cent,  of  current  steel 
production,  the  rate  of  ingot  production 
being  somewhat  over  37,000,000  tons  a 
year  against  rates  of  about  35,000,000 
tons  on  March  31  and  20,000,000  tons 
in    December. 

Steel  prices  are  firm,  with  bars, 
shapes,  and  plates  rarely  going  at 
under  1.60c,  and  occasional  small  sales 
at  higher  prices.  Hoops  are  now  quoted 
at  2.25c,  or  $5  a  ton  advance.  In  nearly 
all  lines,  however,  mill  shipments  are 
largely  against  sales  made  at  close  to 
the  bottom. 

Pig  Iron — The  market  is  stagnant, 
prices  being  largely  nominal  at  $26  for 
bessemer.  $25  for  basic,  and  $24  for 
foundry,  f.o.b.  Valley  furnaces. 

Coke 

Connellsville  Coke  —  Production  is 
now  increasing  slightly,  but  the  strike 
is  still  exercising  a  retarding  influence. 
Furnace  coke,  $6.25@$6.50;  foundry, 
$6.75,   with   turnover   limited. 
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Company  Reports 


Miami  Copper  Co. 

A  report  of  the  operations  of  the  Miami  Copper  Co.  for 
a    net    profit   of   $929,984.35   before   depletion. 
Dividends  of  $1,494,228  were  paid.     Operating  account  fol- 
lows : 

Pel  Pound 

$0  0650220       $3,462,032.43 

0.0134722  717, 5|e.  63 

0.007ln,55  58I.504.O4 

.per  0.0174878  931.124.42 

0.0030396  161.833  01 

0.0045878  244.274  57 

0.0029529  157.223.12 

$0.1137276       $6,055,309.12 
Less  sil-  sales  of  power 

and  ..  0.0008831  47,021.67 

$0.1128445       $6,008,287.45 
Balan.-  750,352.57 

$6,758,640.02 

$0.129909       $6,662,211.87 
Less  on  hand  Jan.  I.  1921 

0.123478         2,008,722.03 

35.0  $4,653,489.84 

1921 
Rente 
2.037.1-  $0.13651  $278,105.42 

0.1128445         1,827,044.76 

53,243.945  1b.  $2,105,150.18 

$6,758,640.02 

PROFIT-AN1  I  NT 

Depreciation  charged  off  during  vear  $336,267.  29 

Balance  carried  to  balanc.  sheel  929.984.35 

$1,266,251  64 

Balance  brought  down                                                                          .           $750,352  57 

200,764  73 

Differ. »                                          m  Dee    >l,  1921                                       315.134  54 

$1,266,251.64 

Balance  sheet  as  of  Dec.  31,  1921,  is  given  as  follows: 

ASSETS 

Mines  and  mining  clain  -  .    $26,196,728.52 

Ranches  and  other  land-  270.869.06 

$26,467,597.58 

pment 
Mine  $923,493. 16 

274,678.46 

1,198,171.62 

Construction  and  equipment  3.564,838  06 

Ore  and  metals  on  hand 2,1  35,059.66 

Sundry  materials  and  supplies  826|809  00 

Prepaid  taxes  and  insurance 18  569  81 

Cash   .  26L969.84 

able  212,881 .87 

Sundry  investments  and  securities  4,282,061   42 

$38,967,958  86 
I.IAHII  II  II  - 
Capital  stock 

rized  800.000  shares  (»    $5  $4,000,000  00 

Issued  747, 1 14  shares  <»   $5  3,735,570  00 

l.425!P08   68 
Reserve  for depU-ri,,n  14,228.977  89 

Paid-in  surplus,  balance  Jan.  I.  1921.   .  $22,047,562  99 

Dividends  No    34  to  37  1.494,228.00 

$20,55'. 
Earned  surplus  balance  .I;i Q.  I,  1921  $186,628  Si 

Depletion  tor  year  1 92 1  1,71  'i.'iHH .  81 

_  *1, 905,817. 05 

Transferred  from  profit  and  loss  account  929,984 .  35 

t97o.88S.rO     $19,577,502.29 

$38,967,958.86 
Itanc-  indicate  deficit 

Ore  reserves  on  Jan.  1,  1922,  are  estimated  at  8,900,000 
tons  of  2.26  per  cent  copper  ore;  6,000,000  tons  of  ?  per 
cent  copper  ore;  and  36,000,000  tons  of  1.06  per  cent  r-op- 
per  ore. 


Yukon  Gold  Co. 

A  report  of  the  operations  of  the  Yukon  Gold  Co.  for  1921 
shows  a  net  deficit  of  $346,875.13,  according  to  the  following 
income  statement: 


dredge         $222,813.15 

1  >auson  hydraulics 269.632   90 

dredge              311.787.05 

Murray  dredge 149,821.02 

Miscellaneous  operations 16,868.92 


I  otal  operations     $970,923.04 

on-operating  income 


N 

Total  income 

Less 

Royalties  paid   

Interest ,  general  expense,  examinations 

I  lepletion        

1  depreciation 

Net  deficit  for  1921 


$174,042.88 

172,504.45 

278,997.24 

90,686.  16 

556.01 

$716,786.74 


$48,770.27 
97.128.45 
32,789.81 
59,134.86 
16,312.91 


$35,192.79 
271,664.72 
158,770.47 
206,152  28 


$346,875    13 


Balance  sheets  as  of  Dec.  31,  1921,  and  Dec.  31,  1920, 
follow : 

ASSETS 

Dec.  31,  1921      Dec.  31,  1920 

Properties  and  investments  at  cost $15,619,246.65  $15,350,885  24 

"     depletion  and  revaluation..  .  .      13,299,232.25     13,140,461.78 


s  deducth 
Properties  and  investments  as  r 


valued $2,320,014.40     $2,210,423  46 


Equipment    $9,394,615.56     $8,912,455.82 

i         Inliietionsfordepreciation 6,960,308.41       6,754,156   13 


Equipment  as  revalued $2,434,307.15     $2,158,299,69 


Deferred  charges 

Advance  royalties         

Materials  and  supplies 

Notes  receivable — subsidiary  oomj 

Accounts  collectible 

U.  S.  ami  Canadian  government  bonds 

Bullion  in  transit 

Cash   


$169.537. 10 

10,000.00 

451.445.28 

2.032,441.94 

137.846,03 

707.674,00 

15.710  77 

72,801,24 


$193,921.20 
10.000.00 
465,804  23 
1.924,290.31 
350.636  36 
249,000  00 
20,046.73 
250.570.65 


$8,351,777.91  $7,832,992  63 
LIABILITIES 

Yukon-Alaska  Trust  notes $5,462,695.71  $4,375,000.00 

Yukon-  \hiska  Trust  advances 200,000  00 

Bills  and  accounts  payable                                            294.790  59  160,137  04 

Letter-   .I  it.,  lit  pern  line;  payment — not  due 148,03668  298,585.  I  3 

I.V.irv.   fur  replacements       .  ....                                                 39,461.79  45,602    19 


$5,944,984,77     $5,079,324   36 


(aptlal     St., el,       par     value     issue. 1     tut     cash     ni- 
proporties  ...  ...    $17,500,000  00  $17,500,000  00 

Veia unt  realized  from  operations 15,024,443,80     15,006,396.18 

$32,524,443.80  $32,506,396.18 

Distributed  to  stockholders $9,858,110.00  $9,858.11000 

Deductions  duo  to  depletion 5.342,226.84  5.183,45637 

Deductions  due  to  revaluation 7.957,005,41  7,957.005.41 

Deductions  due  to  depreciation 6,960,308.41  6.754.156.13 

$30,117,650  66  $29,752,727  91 

Balance  representing  excess  of  assets  -,ver  lia- 
bilities, including  properties  owned  at  March 
1st,  1913,  on  the  basis  of  their  fair  value  and 
including  properties  subsequently  acquired  at 
their  cost         $2,406,793.14     $2,753.668  27 

$8,351,777.91     $7,832,992.63 
Operations  are  summarized  as  follows: 

Average  Yield  per         Cost 

Production        I'nit  Value  Per  Unit 

Dawson  dredging,  cu.yd 556.957               40.01c.  3 1.25c. (a) 

California  dredging,  c'u.yd 3,988,340                 7.817c.  6  995o.(a> 

Idaho  dredging,  cu.yd 1.540.446                  9   726c.  5.887c(n) 

Dawson  hydraulics,  cu.yd 1,069,468                25.21c.  It>    Kit) 

Nevada  lode,  tons 38,129                  $14.91  $6.64(.t> 

Mavo  silver-lead,  tons 2,110(6)           $179.16  $13.03 

Malay  tin,  cu.yd I85,600(ei         

ei    exclusive  of  depreciation. 

(b)  Assay  value,  195.8  ox.  silver  and  62.2  per  cent  lead.  Hiving  tut  profit  of 
$104,246." 

Producing  44.964  lb.  of  concentrates,  or  32.192  lb.  of  tin. 
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Tonopah  Belmont  Development  Co. 

A  report  of  the  operations  of  the  Tonopah  Belmonl 
Devi  lopment  Co.  for  L921  shows  a  net  profit  of  $388,780.40 
(dividend  payments  totaled  $150,000),  according  to  the 
following  comparative  account: 

i  nded        Year  Ended 
Deo    >l.  1920 

GroesveJue  of  production $1,793,660. 17    J  1,796, 14 1    il 

Lo,*,  in  treatment  147,701.62  141.338.28 

Net  values  realised $1,645,958.55    $1,654,803.23 

Operating  expenses. ,  1.153.964.49      1,252,395.55 

Net  earnings  mine  and   fonopah  mill $491,994.06       $402,407.68 

Net  earnings  of  other  plants 23,856.99  55,418.81 

Tool  net  earnings $515,851.05       $457,826.49 

Other  income (a)      56.149.58  (o)  204,531.74 

Gross  income $572,000.63        $662,358.23 

Administration,  exploration  and  taxes (b)   183,220.23  59,211.51 

Net  profit $388,780. 40       $603, 146. 72 

(a)  Includes  dividends  from  Belmont  Surf  Inlet  Mines,  Ltd. 

ludes  $130,750.  29  expenses  and  losses  occasioned  by  labor  strike. 

Balance  sheet  as  of  Dec.  31,  1921,  follows: 

ASSETS 
Property 

Mines    and    mining    claims    (revalued    as    01 
March  I.  1913.  at  $5,000,000)  after  writing 

off  $3,192,804  22  depletion $1,807,195.78 

Shafts,  buildings  and  machinery,  after  writing 

off  $414,006.12  depreciation 43,192.96 

Millers    mill,   after   writing   off    $491,090.09 

depreciation 65,05 1 .  22 

Tonopah  mill,  after  writing  off  $428. 566 .  76  de- 
preciation     91,942.97 

Re-treatment  plant  (orsweepings,  after  writing 

off  $4,660.  75  depreciation 10,000.  00 

■ ■ $2,017,382.93 

investments 

•    Belmont  Surf  Inlet  Mines,  Ltd $1,292,352.94 

Belmont  Shawmut  Mining  Co 792,450.83 

Belmont  Wagner  Mining  Co 853,575 .  1 3 

Esmeralda  Power  Co 6,206.25 

Tonopah  Divide  Mercantile  Co 10.650.00 

Tonopah  Mines  Hospital  Association 1,325.00 

2,956,560.15 

Secured  loan  to  Jim  Butler  Tonopah  Mining  Co...  40,763.  14 

Available  assets 

Materials  and  supplies  for  operation $157, 1  71 .  80 

Ore  stock  on  hand 48,354.24 

Insurance  premiums  paid  in  advance 5,603.  32 

Accounts  receivable 261,458.  34 

U.  S.  Government  certificates  of  indebtedness..  100,000.  00 

Cash  in  bank 207.895.55 

780,483.25 

$5,795,189.47 
LIABILITIES 

Capital  stock 

1, 500,000  shares  of  $  I  each  fully  issued $1,500,000.00 

Current  liabilities 126,583.61 

Property  reserve  account  arising  in  respect  of  the 

revaluation  of  mines  and  mining  claims  as  of 

March  1,  1913 2,989,040.84 

Surplus 

Balance  of  undivided  profits  up  to  Dec.  31, 

1920  (last  report) $1,284,884.22 

Net  income  for  year  ended  Dec.  31,  1921 388,780.40 

$1,673,664.62 
Deduct 

Charge  for  depletion  of  ore.  1921.    $344,099.60 
Dividends  paid  to  shareholders.  .        150,000.00 

494,099.60 

1.179.565.02 

S5.795.189. 47 

Production  of  the  Belmont  mill  amounted  to  18,073  oz. 
of  gold  and  1,747,950  oz.  of  silver.  A  total  of  138,031  tons 
was  milled  at  a  cost  of  $3,317  per  ton.  Mining  costs  were 
$5,296  per  ton. 


Winona  Copper  Co. 

The  report  of  the  directors  of  the  Winona  Copper  Co.,  with 
head  office  at  Boston  and  mining  properties  at  Winona,  Mich., 
states  that  no  mining  operations  have  been  carried  on  since 
May,  1920.  Expenses  of  the  Boston  office  during  the  year 
were  $5,229.96,  and  net  expenses  at  Winona,  after  sale  of 
supplies  and  income  from  rentals,  $1,124.42.  The  company 
is  carrying  130,546  lb.  of  copper  on  inventory,  and  has 
$7,221.88  in  cash. 

The  president  states  that  he  believes  the  cross  valleys  of 
the  Sleeping  River  and  its  branches  mark  a  mineralized 
shear-zone  south  of  No.  2  King  Philip  shaft,  and  that  the 
property  should  not  be  condemned  until  further  exploration 
has  been  made. 


Mexican  Silver  To  Supply  the  Orient? 

'I'lir  Mexican  consul  in  Bongkong,  <  tuna,  writes  his 
government  at   Mexi<  o  City: 

"The  large  banking  houses  in  the  Par  East  are  taking  an 
active  interest  in  the  recent   declaration  of    the    Mi 

Monetary  Commission  that  it  is  now  in  a  position  to  make 
i    and  regular  shipments  of  silver  bars  to  China. 

"The  Bank  of  Canton  states  that  it  has  already  been 
receiving  certain  quantities  of  Mexican  silver  bullion 
through  its  San  Francisco  correspondents  and  considers  the 
quality  equal  to  American  exports. 

"Bigger,  manager  of  the  Asia  Banking  Corporation,  has 
expressed  a  desire  to  get  in  touch  with  the  Mexican  Mone- 
tary Commission,  and  states  that  his  insl  lid  use 
500,000  oz.  monthly.  The  Banque  De  LTndo-China  also 
desires  200,000  oz.  monthly  and  requests  that  shipments 
begin  the  first  of  July." 

The  consul  adds  that  the  Americans  at  present  control  the 
silver  market,  but  suggests  to  his  government  an  excellent 
opportunity  to  put  Mexican  silver  not  only  in  Canton, 
Shanghai,  Pekin  and  other  Chinese  ports,  but  believes  they 
can  invade  Saigon,  Singapore,  and  Colombo. 

In  view  of  these  representations,  the  Mexican  govern- 
ment has  under  consideration  a  plan  for  subsidizing  one  or 
more  Chinese  steamship  lines  in  order  to  get  direct  com- 
munication from  west  coast  Mexican  ports  to  Asiatic  ports. 


United  States  Lead  Production 

The  following  is  a  comparative  table  of  domestic  lead 
production  prepared  by  C.  E.  Siebenthal  and  A.  Stoll,  of 
the  U.  S.  Geological  Survey: 

1919  1920  1921 

Short  Short  Short 

Tons  Tons  Tons 

Domestic  desilverized  lead 208.751  220.327  187,962 

Domestic  soft  lead 147,744  189,854  157,513 

Domestic  desilverized  soft  lead 67,938  66,668  52.747 

424.433  476,849  398,222 

Foreign  desilverized  lead 57,787  52,808  50,367 

Total  refined  primary  lead 482,220  529,657  448.589 

Antimonial  lead. 13,874  12.535  10,064 

APPARENT  CONSUMPTION  OF  REFINED  PRIMARY  LEAD  IN  THE 
UNITED  STATES 
(Refinery    Stocks    Disregarded) 
Supply 

Stock  in  bonded  warehouse  Jan.  1 472  234  1,322 

Imports  of  pigs,  bars,  and  old 5.107  35,719  31,301 

Production 482,220  529,657  448,589 

487,799  565,610  481,212 
W  ithdrawals 

E\p.  irta  of  foreign  lead — 

From  warehouse 40,976  17,363  25.000 

In  manufactures,  with  benefit  of  drawback             1.936  6,175  9,369 

Exports  of  domestic  lead 10,510  2,730  1,624 

Stock  in  bonded  warehouse  Dec.  31 234  1,322  347 

53,656  27,590  36,340 

Apparent  consumption 434,143  538,020  444.872 

Lead  content  of  ore  and  bullion  in  bonded 

warehouse  Dec.  31  (a) 45,476  51,220  98.186 

Average  selling  price  in  cents  per  pound 5.3  8.0  4.5 

(a)  Some  part  of  this  may  have  been  smelted  and  refined  and  thus  be  included 
in  the  quantities  given'above  as  "Foreign  desilverized  lead  " 


Mining  Dividends  for  May,  1922 

The  following  dividends  were  paid  by  mining  and  metal- 
lurgical companies  during  May,  1922: 


Companies  in  the  United  States:  Situation 

Chief  Consolidated,  s.l Utah 

Colorado  Fuel*  Iron  pfd Col.,  N.  M.,  Wyo.. 

General  Development  Co Various  states.  .  .  . 

Homestake  Mining,  g S.  D. 

International  Nickel  pfd N.  J-,  Ont 

Miami  Copper Arizona 

New  Cornelia  Copper Arizona 

New  Jersey  Zinc New  Jersey 

United  Verde  Extension,  c Arizona .  .  * 

Companies  in  other  countries: 

Amparo  Mining,  g.s Mexico 

Cie.  Aramayo  de  Mines  en  Bolivie, 

t,  s,  c Bolivia 

Hollinger  Gold .  Ontario 

Mclntyre  Porcupine  Gold Ontario 

Q,  quarterly:  M,  monthly:  E,  gold;  s,  silver;  c,  coppt 


Per  Share 
$0.05Q 
2.00Q 
0.25 
0.25M 
1.50Q 
0.50Q 
0.25Q 
2.00Q 
0.25Q 

0.03Q 

1 .  25fr. 
$0.05  4  wks. 
0.05 

;  1,  lead;  t,  tit 


Total 

$44,201 

40,000 

30.000 

62,790 

133,689 

373.557 

450.000 

909,328 

262,500 

60,000 

750,000fr. 
$246,000 
182,014 


The  General  Development  Co.  paid  its  first  dividend  since 
August,  1920. 
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NEW    MACHINERY 
AND  INVENTIONS 


The  Use  of  Deflecting  Wedges 

in  Diamond-Drill  Holes 
Method     That     Makes     Possible     The 

Drilling  of  Vertical  Mores  and  That 

Overcomes  Man]    Disadvantages 

of  Ordinary  Diamond  Drilling 

ONE  of  the  main  limitations  of 
diamond-drill  work  has  been  the 
inability  to  drill  a  straight  hole.  To 
depths  of  1,000  ft.  the  deflection  is 
often  not  large,  but  over  this  depth 
the  hole  tends  to  take  a  somewhat 
erratic  course.  As  a  means  of  over- 
coming this  difficulty  there  has  been 
developed  the  "Hall-Rowe"  wedging 
method  and  device  for  controlling  the 
direction  of  drill  holes,  which  are  the 
result  of  a  long  series  of  experiments. 
After  the  invention  and  perfection  of 
this  wedging  method  and  device,  holes 
were  successfully  bored  to  3,000  ft. 
with  practically  no  deflection.  The 
method  has  become  standard  for  all 
deep  drilling  and  in  all  short  holes 
where  the  formation  deviates  the  rods. 
In  addition  to  controlling  a  hole  and 
furnishing  definite  information  there 
is  supplied  a  simple  and  accurate 
method  of  making  any  number  of 
branches  to  a  hole  and  of  securing  a 
series  of  samples  of  ore  discovered. 

To  wedge  a  diamond-drill  hole  at  any 
point  a  dry,  turned  wooden  plug, 
grooved  to  allow  water  to  pass,  is 
pushed  dowTi  with  the  rods  to  the 
point  where  it  is  desired  to  branch  the 
hole,  and  allowed  to  swell.  A  drive 
wedge,  Fig.  1,  is  then  dropped  into 
the  hole  and  driven  into  the  wooden 
plug,  using  a  blank  bit  for  driving. 
The  drive  wedge,  being  cut  out  below 
the  face,  usually  falls  with  the  face  of 
the  wedge  in  the  direction  of  dip,  but 
in  every  case  its  position  is  surveyed 
carefully  by  using  the  special  clinom- 
eter, Fig.  2. 

Lines  are  cut  on  the  inside  of  the 
clinometer  parallel  to  and  in  the  plane 
of  the  long  axis  of  the  30  deg.  beveled 
part  of  the  clinometer.  Lines  indicat- 
ing this  plane  are  marked  on  the  sides 
of  a  glass  test  tube  with  a  small 
carbon,  the  low  point  of  the  bevel  face 
being  indicated.  The  glass  tube  is 
filled  to  a  height  of  about  two  inches 
with  hydrofluoric  acid  diluted  with 
two  parts  water;  a  cork  is  put  in, 
gummed  paper  placed  over  the  cork 
and  fastened  to  the  sides  of  the  tube, 
and  the  plane  marked  across  the  paper 
so  that  it  fits  the  clinometer  snugly. 
When  lowered  into  the  clinometer  the 
marks  coincide.  The  clinometer  is  low- 
ered into  the  hole  and  allowed  to  set 
thirty  minutes  to  take  the  etching.  It 
is  then  pulled  up,  the  tube  cleaned  and 
dried  and  the  low  and  high  point  of 
the  etching  marked  when  the  tube  is 
held  vertical.  The  relative  direction  of 
the  face  of  the  drive  wedge  and  the 
dip  of  the  hole  are   indicated.     If  the 


FIG.3  |  I  i2?T~ 


Parts  of  Hall-Rowe  wedging  device 
Fig.  6  show's  wedge  placed  in  drill  hole 


two  low  points  coincide  they  are  the 
same,  and  it  is  only  necessary  to  set  the 
face  of  the  deflecting  wedge  (Fig.  4) 
in  the  same  direction  and  lower  them. 

If  the  two  low  marks  do  not  coin- 
cide, it  is  necessary  to  determine  the 
angle  between  them  and  to  rotate  the 
pilot  wedge  (Fig.  4)  with  regard  to 
the  deflection  wedge,  to  bring  the 
deflection  wedge,  when  in  place,  in  a 
direct  opposite  to  the  dip  of  the  hole. 
Strips  of  paper  wound  around  the  test 
tube  and  wedge  allow  marking  and 
measuring  the  arc  determining  the 
angle.  If  the  dip  is  small,  a  standard 
dip  protractor  or  the  transit  and  pro- 
tractor may  be  necessary  to  determine 
the   low   point   of  the   etching. 

A  ring  is  left  at  the  top  of  the 
deflecting  wedge  to  lower  it.  The  pilot 
wedge  and  deflecting  wedge,  properly 
orientated,  are  lowered  by  riveting  a 
special  plug  threaded  into  a  blank  "A" 
bit  to  the  ring  with  a  copper  rivet. 
Neither  the  30-deg.  face  of  the  drive 
wedge  nor  the  face  of  the  pilot  wedge 
is  brought  to  a  thin  point,  but  an  end 
I  in.  thick  is  left.  This  provides  a 
surface  for  driving  the  drive  wedge; 
also,  in  one  position  the  point  of  the 
pilot  wedge  will  rest  on  the  point  of 
the  drive  wedge,  and  on  being  rotated 
180  deg.  the  pilot  wedge  will  drop  2  in. 
into  its  place,  indicating  when  the  two 
are  in  their  proper  relation.  Shearing 
of  the  copper  rivet  gives  a  further 
drop  of  3   in.     The  amount  of  stretch 


in  the  rods  must  also  be  taken  into 
account  in  working  at  depth;  1,500  ft. 
of  "A"  rods  have  about  2.5  in.  of 
slack. 

When  the  deflecting  wedge  is  in 
place  an  "E"  bit  and  core  barrel  are 
used  and  an  "E"  hole  is  drilled  to  a 
point  3  or  4  ft.  below  the  wedge.  The 
curved  face  of  the  deflecting  wedge  is 
"E"  size,  so  the  "E"  bit  follows  the 
wedge  without  cutting  into  it.  After 
the  "E"  drilling,  the  wedge  and  de- 
flected hole  are  reamed  out  with  the 
special  reaming  bit,  Fig.  5. 

The  small  part  of  this  is  "E"  size 
and  acts  as  a  pivot.  Diamonds  are  set 
in  the  beveled  part  to  ream  the  wedge 
ajid  hole  out  to  "A"  size.  After  doing 
this  the  regular  "A"  rods  and  "A"  bit 
are  used,  but  reaming  with  the  "A" 
bit  is  started  at  the  top  of  wedge  to 
make  sure  there  is  ample  clearance  for 
passing  up  and  down.  The  "A"  hole 
is  continued  as  an  "A"  hole  below  the 
wedge. 

The  average  correction  per  wedge 
is  2  deg.,  and  thus  a  hole  should  be 
wedged  before  it  deflects  much  more 
than  this.  Experience  has  shown  that 
it  requires  about  five  shifts  to  place  a 
wedge  properly. 

The  following  are  some  of  the 
economic  uses  of  the  Hall-Rowe  wedge: 

(a)  A  bore  hole  started  vertically  is 
prevented  from  deflecting  more  than 
2  deg.  and  therefore  accuracy  is  as- 
sured;  also,  a  given  ore  zone  will  not 
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n    obtained   without 
entire  hole,     (c)    Mining 
men    have    structure    accurately    de- 
termined*  so    that    shafts,   drifts,    and 
■    be  laid  out   to  cost   the 
minimum    amount.       (d)     A    hi 

-omo  obstruction   in  the  bottom 
could  be  continued   with   little   loss  of 

The    exclusive    rights    to    the    Hali- 
ng  method   are  controlled 
by  the  Smith  &  Travers  Co.,  Ltd.,  Sud- 
bury. Ont. 

Collar  Of  Thermit  Weld  Permits 
Groove  Inspection 

The  one  fact  that  lias  been  more 
ible  than  any  other  for  retarding 
the  progress  of  welding,  according  to  a 
I  by  the  Metal  &  Thermit 
Corporation,  New  York,  is  that  when  a 
made  it  is  impossible  to  deter- 
mine without  destroying  it  what 
strength  is  definitely  assured  and  safe 
to  allow.  An  examination  of  the  sur- 
•"  welds  does  not  reveal  this. 

A  Thermit  weld,  however,  by  reason 
of  its  collar,  is  the  only  method  which 
allows  a  careful  inspection  and  permits 
the  drawing  of  proper  conclusions  as  to 
the  strength  of  welds.  In  Thermit 
welding  it  is  impossible  to  have  such 
as  lack  of  fusion  (if  the  proper 
amount  of  Thermit  has  been  used  and 
instructions  have  been  carefully  fol- 
lowed), or  oxide  inclusions,  such  as 
those  formed  during  the  adding  of  metal 
in  other  methods.  Unclean  surfaces, 
oxide  inclusions  (due,  for  example,  to 
failure  properly  to  clean  scale  from 
wTought-iron  sections  before  welding) 
have  always  resulted  in  Thermit  weld- 
ing in  only  one  type  of  defect — i.  e., 
blow  holes.  This  defect,  due  to  the 
natural  tendency  of  the  gases  to  rise 
in  the  molten  mass,  if  present  at  all, 
will  always  be  present  in  the  Thermit 
steel  collars,  and  an  examination  in- 
ternally of  the  collar  can  be  made  with- 
out affecting  the  strength  of  the  weld. 

In  practice,  this  examination  is  made 
by  gouging  deep  grooves  in  the  Thermit 
steel  collars  parallel  with  the  axis  of 
the  piece,  these  grooves  reaching  almost 
to  the  original  section  itself.  Two  such 
grooves  on  the  four  sides  of  a  Thermit 
weld  have  been  found  to  be  sufficient. 
If  these  grooves  are  observed  to  be  free 
and  clean  from  blow-hole  defects,  the 
inspector  may  be  absolutely  assured 
that  the  weld  itself  is  sound. 


valve  under  the  extreme  velocity  con- 
ditions occasioned  by  a  ruptured  steam 
line,  but  the  test  proved  beyond  ques- 
tion that  ;i  valve  properly  constructed 
would  operate  effectively. 

The  valve  made  by  the  Lukenheimer 
Co.  of  Cincinnati,  Ohio,  and  used  on 
ive  test  was  a  10-in.  cast  steel, 
nionel  mounted,  •'Victor"  gate,  equipped 
with  a  I  Van  electric  control.  It  success- 
fully closed  m  loss  than  thirty  seconds 
against  a  boiler  steam  pressure  of  225 
lb.  superheated  150  deg.  F.  The  dis- 
charge end  of  the  valve  was  open  to 
the  atmosphere,  and  the  steam  was  per- 
mitted to  escape  for  one  minute  and 
a  half  before  the  valve  was  closed. 

\  (:<■<. -wards  the  seat  and  disk  rings 
were  carefully  examined  to  ascertain 
the  effect  of  this  severe  test  and  it 
was  found  that  they  were  in  perfect 
condition,  and  showed  no  marks,  such  as 
would  be  occasioned  by  the  disk  drag- 
ging across  the  seats  in  valves  wherein 
the  disk  is  not  properly  guided. 

These  motor-operated  gate  valves  are 
procurable  in  either  iron  body  bronze 
mounted  or  cast  steel  monel  mounted 
patterns  in  sizes  6  in.  and  larger. 
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Motor  Operated  Gale  Valves 

The  necessity  of  a  reliable,  efficient 
and  expeditious  method  of  valve  con- 
trol for  steam  lines,  particularly  in 
event  of  rupture  of  the  main  lines,  is 
evident  from  a  safety  standpoint,  the 
old  method  of  direct  manual  operation 
being  not  only  a  slow  procedure  but 
frequently  one  of  great  danger. 

Until  the  tests  conducted  by  the 
Public  Service  Electric  Co.  at  Newark, 
X.  J.,  on  Jan.  28,  1922,  under  the 
auspices  of  the  National  Electric  Light 
Association,  considerable  doubt  existed 
as  to  the  possibility  of  closing  a  gate 


Pumps. — We  are  in  receipt  of  a  folder 
containing  several  data  sheets  issued 
by  the  Aldrich  Pump  Co.,  of  Allen- 
town,  Pa.  This  company  builds  power 
pumps  for  mine  drainage,  oil  pipe 
lines,  reduction  and  cyanide  plants,  and 
other  industrial  service.  The  engineer- 
ing tables  included  in  Pump  Data 
No.  50  constitute  a  most  valuable  work 
and  one  which  will  be  of  the  greatest 
use  to  the  mine  operator  or  the  engi- 
neer who  has  to  do  with  the  purchas- 
ing, installation,  repair  or  operation  of 
pumps.  Several  useful  diagrams  are 
included. 

Pump  Data  27  illustrates  and  de- 
scribes selective  fittings  which  will  be 
found  essential  to  pump  construction  or 
operation.  These  include  the  follow- 
ing: Gearing,  pinions,  gear  guards, 
stairway,  platforms,  connecting  rods, 
couplings,  oiling  systems,  plungers,  lin- 
ings, stuffing  boxes,  valves  and  Seats, 
shock  absorbers  and  alleviators,  check 
and  bypass  valves,  relief  valves,  and 
pressure  and  vacuum  gages. 

The  pumps  illustrated  in  Pump 
Data  No.  32  are  a  part  of  a  group 
which  have  been  termed  "divided  water- 
end  type,"  so  called  from  the  fact  that 
the  working  barrels  and  valve  chambers 
are  contained  in  separate  castings — a 
divided  water-end.  This  feature  of  de- 
sign naturally  confines  the  application 
to  comparatively  large  quantities 
against  lifts  up  to  350  ft.  These  pumps 
are  suitable  for  general  pumping  re- 
quirements such  as  would  be  met  at 
mills,  mines,  and  quarries.  The  range 
of  operation  is  from  350  to  1,800  gal. 
per  minute  for  a  maximum  working  lift 
of  100  ft,  or  43  lb.;  from  350  to  1,600 
gal.  per  minute  for  175  ft.,  or  76  lb.; 
from  350  to  850  gal.  per  minute  for  350 


ft.,  or  150  lb.,  and  from  1,000  to  1,200 
gal.  for  a  maximum  working  lift  of  300 
ft.,  or  130  lb. 

"Solid  water-end  types,"  those  pumps 
in  which  the  working  barrels  and  valve 
chambers  are  contained  in  a  single  cast- 
ing, are  illustrated  in  Pump  Data  No. 
34.  These  pumps  are  horizontal  triplex 
power  pumps,  single-acting  and  with 
outside  packed  plunger.  When  required, 
thej  can  be  mounted  on  trucks,  which 
facilitates  moving  them  about  the  mine. 
Range  of  operation  is  from  25  to  350 
gal.  per  minute  for  a  maximum  lift  of 
100  ft.;  25  to  350  gal.  for  175  ft.,  and 
25  to  350  gal.  for  350  ft. 

Vertical  quintuplex  power  pumps,  of 
the  so-called  "pot-chamber  water-end" 
type,  are  illustrated  and  detailed  in 
Pump  Data  No.  35.  In  these  pumps  the 
valves  are  contained  in  separate  and 
interchangeable  pots,  which  feature  of 
design  makes  the  pumps  especially  ap- 
plicable for  handling  large  quantities 
against  lifts  up  to  and  including  1,000 
ft.,  and  is  suited  particularly  for  con- 
ditions where  the  liquid  pumped  has  a 
corrosive  action  on  the  metal  because 
the  individual  pots  can  be  replaced 
readily  at  small  expense  and  without 
loss  of  time. 

Pump  Data  No.  44  relate  to  an  elec- 
tric triplex  sinking  pump  of  the  solid 
water-end  type.  This  pump  is  entirely 
sectional — the  standards,  main  journals, 
cradles,  crossheads,  water-end,  and 
motor  base  are  all  separate.  A  special 
sling  facilitates  raising  and  lowering, 
and,  when  desired,  the  pump  can  be 
fitted  with  telescopic  discharge,  permit- 
ting raising  or  lowering  without  dis- 
connecting and  lengthening  the  dis- 
charge line. 

The  single-acting,  outside-packed 
plunger,  vertical  triplex  power  pumps 
described  in  Pump  Data  48  have  a 
range  of  operation  from  500  to  2,000 
gal.  per  minute  for  a  maximum  work- 
ing lift  of  500  ft.,  or  216  lb.;  from  400 
to  1,600  gal.  for  a  lift  of  700  ft.,  or  303 
lb.,  and  300  to  1,200  gal.  for  1,000  ft,  or 
434  lb. 

Chilled  iron  plungers  and  patented 
metallic  packing,  suitable  to  horizontal, 
vertical,  power  or  steam  pumps,  are  de- 
tailed in  Pump  Data  53. 

Data  that  illustrate  the  Aldrich 
horizontal,  higher-speed  pumps,  which 
are  specially  designed  with  extra  large 
valves  and  water  passages  for  higher 
pump  speed  with  low  water  velocity, 
are  given  in  Pump  Data  No.  58.  The 
range  of  operation  of  these  horizontal 
triplex  power  pumps  is  from  50  to  250 
gal.  per  minute,  for  lifts  of  100  ft.  and 
from  50  to  250  gal.  per  minute  for 
175  ft. 

Single-acting,  outside-packed  plunger, 
vertical  triplex  power  pumps  are  de- 
scribed in  Pump  Data  No.  60.  Speci- 
fications are  given  for  4-in.,  6-in.,  7-in., 
8-in.,  9-in.  and  10-in.  stroke  pumps. 

In  Pump  Data  Nos.  80  and  81  are 
included  information  concerning  Aid- 
rich  "Utility"  vertical  triplex  power 
pumps.  These  pumps  have  a  wide 
range  of  utility,  and  their  descriptions 
will  no  doubt  be  interesting  to  those 
who  are  familiar  with  the  larger  units. 
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Deep  Veins 

IT  WAS  POINTED  OUT  in  an  editorial  last  week 
that  the  rich  shallow-formed  Tertiary  ores  of  the 
"bonanza"  type  have  an  always  determinable  limited 
vertical  range,  below  which  will  be  found  barren  veins 
or  even  barren  fissures;  nevertheless,  other  vein  types, 
which  have  formed  at  greater  depths,  have  greater 
original  vertical  range,  and  hence  greater  possibilities 
(though  not  certainties)  for  deep  mining.  Near  this 
opposite  end  of  the  classification,  perhaps,  stand  gold- 
bearing  veins  of  the  deep  type,  associated  with  granitic, 
monzonitic,  or  sometimes  dioritic  intrusions.  Such  are 
the  gold-quartz  veins  of  California  and  of  Ontario,  for 
example.  They  represent  older  types  of  veins — in  Cali- 
fornia, post-Jurassic;  in  Ontario,  pre-Cambrian — and 
have  been  exposed  through  deep  erosion.  In  California, 
at  Grass  Valley  and  on  the  Mother  Lode,  these  veins  are 
ore-bearing  for  thousands  of  feet — over  a  mile  on  the 
dip  at  the  Kennedy  mine;  and  there  is  as  yet  no 
indication  where  the  lower  limits  of  ore-deposition  will 
be  reached.  The  orebodies  are  naturally  not  continuous 
in  these  veins,  any  more  than  they  are  in  the  Tertiary 
veins ;  but  beneath  an  exhausted  orebody  on  the  Mother 
Lode,  deep  exploration  has  repeatedly  discovered  other 
orebodies.  Thence  arose  the  unwarranted  theory  of  the 
"barren  zone."  There  is  no  certainty  that  new  orebodies 
will  be  discovered  in  depth ;  there  exists  only  the  oppor- 
tunity that  may  be  afforded  by  an  excellent  prospecting 
chance. 

The  lower  limit  of  ore-deposition,  and  of  the  total  orig- 
inal vertical  range,  has  not  been  determined.  Whereas, 
the  maximum  possibility  in  the  Tertiary  veins  appears 
to  be  perhaps  three  thousand  feet,  the  corresponding 
possibility  in  the  deep  gold-quartz  veins  may  well  be 
double  that  amount,  or  more.  It  is  this  geologic  con- 
dition that  renders  gold-mining  still  hopeful  and  at- 
tractive in  California,  and  which  offers  hope  for  long 
life  of  gold  mining  in  Ontario,  as  at  Porcupine.  Lack 
of  perception  of  these  differences  in  different  types  of 
veins,  however,  leads  to  unnecessary  risks  in  exploration 
in  depth:  as,  for  example,  in  the  case  of  such  mines  as 
El  Oro,  in  Mexico,  and  the  Camp  Bird,  in  Colorado,  and 
the  Gold  Roads,  in  Arizona — all  of  which  properties 
may  be  considered  as  being  of  the  Tertiary  bonanza 
type. 

It  is,  however,  to  be  remarked  that  the  deep  quartz 
veins  often  degenerate,  as  in  the  Appalachian  belt,  and 
also  at  many  places  in  the  Canadian  region,  into  a  string 
of  lenses,  due  to  their  deep  origin.  A  lens  opened  up  at 
the  surface  pinches  at  a  little  depth;  and  deeper  explor- 
ation becomes  speculative  on  account  of  the  physical 
conditions.  The  chances  of  other  ore-bearing  lenses  at 
greater  depth  are  excellent ;  but  whether  it  will  pay  to 
search  for  these,  with  the  amount  of  dead-work  entailed 
by  the  separation  of  the  lenses,  is  a  problem  of  mine 
management  which  obviously  will  depend  on  various 
factors  that  must  be  given  consideration  by  those  in 
charge  of  the  enteiprise. 


Mineral  Wealth  and  Self-Determination 

THE  DISCOVERY  and  development  of  mineral 
resources  in  an  otherwise  unproductive  region 
seldom  fails  to  result  in  an  increasing  evii 
of  patriotic  fervor  on  the  part  of  the  inhabitants.  In 
some  instances  the  newly  acquired  love  of  native  soil 
leads  to  a  desire  for  independence,  which  may  be  em- 
barrassing to  others.  Thus  we  learn  that  the  prelimi- 
nary discussion  at  Washington  between  representatives 
of  Chile  and  Peru  anent  the  Tacna-Arica  controversy  is 
likely  to  be  rudely  disturbed  by  the  presence  at  the 
national  capital  of  a  delegation  of  gentlemen  who  call 
themselves  native  Tarapacans,  and  who  intend  to  peti- 
tion President  Harding  that  the  Treaty  of  Aricon,  by 
which  the  Province  of  Tarapaca  was  ceded  to  Chile  in 
1881,  be  canceled. 

The  intervention,  if  taken  seriously,  introduces  a  new 
element  into  a  controversy  that  has  taxed  the  reason- 
ing powers  of  all  impartial  observers.  To  appreciate 
the  situation  it  is  necessary  to  recall  the  fact  that  the 
nitrate  deposits  in  South  America  were  first  exploited, 
developed,  and  financed  in  the  (then)  Peruvian 
province  of  Tarapaca  by  Chileans.  The  War  of  the 
Pacific  arose  in  consequence  of  alleged  illegalities  on 
the  part  of  Bolivia,  particularly  toward  the  Cia.  de 
Salitres  y  Ferrocarril  de  Antofagasta,  a  Chilean  com- 
pany with  headquarters  in  the  coastal  town  of  Anto- 
fagasta, which  at  that  time  belonged  to  Bolivia.  Peru 
joined  forces  with  Bolivia,  and  both  were  defeated.  The 
Treaty  of  Ancon  resulted  in  the  permanent  cession  of 
all  the  valuable  nitrate  deposits  to  Chile,  together  with 
the  temporary  cession  of  Tacna  and  Arica,  pending  the 
result  of  a  plebiscite  to  be  held  after  ten  years  to  deter- 
mine the  wishes  of  the  inhabitants. 

It  is  claimed  that  a  few  Peruvians,  resident  in 
Tarapaca  immediately  prior  to  the  war,  opposed  the 
treaty.  As  to  which  side  is  to  blame  for  the  failure 
to  hold  the  plebiscite,  no  one  can  speak  with  assurance 
unless  he  be  a  Chilean  or  a  Peruvian.  Suffice  to  say 
that  Chile  wants  to  retain  hold  of  the  buffer  states,  for 
they  serve  as  a  protection  against  sudden  attack  to 
regain  the  valuable  nitrate  deposits  farther  south. 
Peru,  on  the  other  hand,  makes  no  secret  of  her  desire 
to  regain  possession  not  only  of  the  buffer  states  but 
also  of  Tarapaca  and  other  nitrate  districts. 

To  settle  what  for  many  years  has  been  known  as  the 
Tacna-Arica  controversy,  a  meeting  of  delegates  of 
Chile  and  Peru  was  convened  at  Washington.  Prospects 
of  a  settlement  are  hopeful,  but  the  situation  is  now 
complicated  by  the  news  of  the  arrival  of  the  natives 
of  Tarapaca — the  district  that  is  the  casus  belli  of  the 
whole  trouble.  From  press  reports  it  would  seem  that 
these  gentlemen  apparently  expect  recognition  as  a 
separate  group. 

Tarapaca  is  one  of  the  centers  of  the  nitrate  industry. 
The  province  is  immensely  rich  in  potential  reserves  of 
nitrate.  Its  wealth,  absorbed  by  the  Chilean  govern- 
ment in  the  form  of  an  export  tax,  has  flowed  in  a 
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cam  io  the  capita]  at   Santiago,   far  to  the 

There  it   has  served  to  bolster  the  finances   of 
ment   to  an  extent   that  has  permitted  Chile 
German   army    and    the    British    navy,   and 
with    remarkable    success.      Those   directly    concerned 
with   development   of   the   nitrate   industry   in   the  arid 
OS  to  the  north  have  mourned  the  loss  of  so  much 
ue  to  the   national  capital.     This  sentiment 
and  an  outlet  by  the  so-called  Tarapacans— 
r.ay  he  Chileans  or  they  may  lie  Peruvians— who 
be  under  the  impression  that  they  may  yet 
Tarapaca   and    its    revenues   their  own   particular 
rn,    with    that    simple    and    innocent    and   philoso- 
phic attitude  that  characterizes  so  many   Latin  Amer- 
when  the  resources  of  their  country   have  been 
developed    by   outside   capital. 

Chile,  however,  has  no  intention  of  relinquishing 
Tarapaca,  The  money  received  from  the  nitrate  export 
•  tial  to  the  financial  stability  of  the  country. 
The  Tarapacans  must  feel  annoyed  that  a  considerable 
portion  of  the  wealth  from  the  pampa  has  gone  to  build 
up  a  military  establishment  that  serves  as  an  insurance 
against  secession  or  a  return  of  the  land  to  Peru. 

It  is  to  be  hoped  that  an  amicable  agreement  in  re- 
gard to  the  Tacna-Arica  controversy  is  imminent;  the 
ending  of  the  squabble  will  serve  to  draw  further  atten- 
tion to  Washington  as  the  world's  center  for  the  bury- 
ing of  the  hatchet.  But  we  have  good  reason  to  believe 
that  the  native  Tarapacans,  whoever  they  are.  are  wast- 
ing their  time.  The  United  States  can  and  will  offer 
hospitality  and  good  advice  to  disputants,  but  we  pre- 
dict that  the  President  will  be  silent  on  so  absurd  a 
demand  as  one  asking  for  the  cancelation  of  a  treaty 
made  between  two  foreign  countries  in  the  early  80's. 


What  We  Publish— A  Straw  Vote 

WE  HAVE  HAD  many  individual  opinions  about 
our  publication.  We  are  this  and  that ;  the 
nions  are  scattered,  contradictory,  and  con- 
fusing. Journalism  is  service;  but  our  clientele  is  very 
large.  To  get  a  representative  straw  vote,  we  sent  out 
a  questionnaire  to  about  300  subscribers,  selected 
as  representing  a  cross-section  of  the  whole  group. 
More  than  one  in  four  responded ;  and  we  are  very 
thankful  for  their  trouble.  It  has  enabled  us  to  have  a 
more  representative  mass  of  opinion,  a  helpful  index  of 
sentiment. 

We  first  asked.  "Have  we  the  right  proportion  of 
technical  articles?"  There  were  71  decided  answers; 
61  held  that  we  had  the  right  proportion;  6  held  that 
we  had  too  many;  4  that  we  had  too  few.  We  must 
conclude  that  our  policy  regarding  the  proportion  of 
technical  articles  is  fully  approved. 

Our  second  question  was.  "Have  we  the  right  propor- 
tion of  descriptive  articles?"  Our  correspondents  voted 
thus:  Forty-nine  said  the  proportion  was  right;  11 
held  that  we  had  too  few;  2  that  we  had  too  many.  We 
conclude  that  we  can  go  even  a  little  further  with  good 
descriptive  articles  without  glutting  the  market. 

Our  third  question  was,  "Have  we  the  right  propor- 
tion of  articles  on  mining  geology?"  And  44  said  we 
had  the  right  proportion;  but  19  said  we  had  too  few; 
only  2  said  we  had  too  many.  Clearly,  there  is  a  certain 
appetite  for  good  articles  on  practical  mining  geology 
satisfied. 

Fourth,  we   asked,   "Do   you   approve   of  articles   on 


economic  subjects  connected  with  mining?"  The  vote 
in  the  affirmative  was  practically  unanimous;  Yes,  64; 
No,  1.  The  economic  phases  of  the  mining  industry 
are   vital. 

Well,  there  were  a  lot  of  other  questions,  and  we  may 
refer  to  the  vote  on  them  later.  Enough  for  the  pres- 
ent. We  had  also  a  lot  of  pleasant  praise;  and  a  very 
few  jolts,  all  of  which  we  consider  attentively. 

"In  a  general  way  I  heartily  approve  of  the  general 
lay-out,  and  I  am  confident  that  it  meets  a  great  need 
in  an  excellent  way."  "I  think  the  Journal  in  its  pres- 
ent form  is  extremely  satisfactory."  "There  is  no  need 
of  my  going  over  your  questions  singly,  for  I  approve 
of  each  and  every  one  of  your  departments  individually 
and  collectively."  "I  consider  the  Journal  well-balanced 
in  the  subject-matter  it  publishes." 

Our  questionnaire,  it  may  be  explained,  was  neces- 
sarily based  upon  policy  prior  to  the  consolidation  into 
the  present  Journal-Press. 


Alchemy  and  the  Transmutation 
of  Elements 

A  LCHEMY,  the  dictionary  tells  us,  was  a  medieval 
/-*  science,  the  principal  objects  of  which  were  to 
JL  JL  transmute  base  metals  into  gold  and  to  find  a 
panacea  and  a  means  of  prolonging  life  indefinitely. 
The  word  is  of  doubtful  origin,  but  it  is  probable  that 
it  was  used  first  to  designate  the  art  of  extracting 
juices  from  herbs,  in  the  manufacture  of  medicines. 
Later,  as  an  authority  has  said,  it  represented  "the 
sickly  but  imaginative  infancy  through  which  chemistry 
had  to  pass  before  it  attained  its  majority";  it  was 
shrouded  with  humbug  and  secrecy — two  features  that 
distinguish  it  from  the  real  science  of  today. 

In  early  times  alchemy  was  intertwined  with  religion. 
Thus  in  the  fourth  century,  A.  D.,  Nemesium,  Bishop 
of  Emesa,  is  reported  to  have  said  that  the  Creator, 
in  order  to  prevent  the  destruction  of  elements,  had 
wisely  ordained  that  they  be  capable  of  transmutation, 
the  one  into  the  other,  or  into  their  component  parts, 
or  that  the  component  parts  could  be  resolved  into  the 
original  elements.  "Thus,"  he  said,  "the  perpetuity  of 
things  is  secured  by  the  continued  succession  of  their 
respective  generation." 

It  is  probable  that  the  first  workers  in  this  phase  of 
chemistry  began  their  investigations  with  honest  mo- 
tives; but  an  ignorance  of  the  fundamentals  of  science 
soon  forced  them  to  stoop  to  trickery  and  fraud.  One 
of  the  earliest  experiments  may  have  been  to  turn  a 
piece  of  lead  to  an  oxide  ash,  possessing  none  of  the 
physical  characteristics  of  the  original  metal.  The  ash 
might  then  be  mixed  with  charcoal  and  heated  in  a 
crucible,  and  lead  would  again  be  produced.  Such  an 
experiment,  to  the  credulous,  would  prove  the  trans- 
mutability  of  metals  into  other  substances,  or  the 
transmutability  of  other  substances  into  metals.  Hav- 
ing thus  gained,  as  an  investigator  of  superior 
intelligence,  the  support  of  the  people,  the  alchemist,  to 
save  his  reputation,  was  obliged  to  tackle  the  insistent 
problem  of  the  transmutation  of  a  base  metal  into  gold; 
and  this  was  when  the  humbug  began. 

The  fiction  advanced  at  that  time  was  that  gold  was 
the  acme  of  purity,  and  that  other  substances  could 
be  transformed  into  it  by  merely  removing  the  dross. 
Because  of  the  fact  that  fire  lent  itself  to  the  secrecy 
with    which    all    such    work    was    performed,    it    was 
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adopted  as  the  principal  agenl  for  the  removal  of  the 
"impurities"  and  the  production  of  the  coveted  lucre. 
The  heat  necessary  prevented  a  close  examination  by 
the  onlookers  of  the  details  and  progress  of  the  experi- 
ment. Much  cunning  was  shown  by  the  alchemist;  his 
"transmutations"  would  convince  many  at  the  present 
time  were  it  not  for  the  healthy  influence  of  a  science 
that  knows  no  chicanery,  and  a  recognition  of  the  fad 
that  science  is  truth. 

The  majority  of  the  alchemists  were  entirely  un- 
scrupulous. They  demonstrated  that  it  was  possible  to 
change  charcoal  into  silver  by  burning  it ;  all  that  was 
needed  was  to  soak  the  charcoal  beforehand  in  a  solution 
of  some  silver  compound.  To  change  charcoal  into 
gold  the  alchemist  would  bore  a  small  hole  in  the  char- 
coal, till  it  with  gold  dust  and  then  plug  the  mouth  of 
cavity  so  that  it  was  impossible  to  detect  that  it  had 
been  tampered  with.  It  was  then  smelted  in  a  crucible; 
the  charcoal  was  burnt,  and  a  button  of  gold  remained. 

Another  favorite  experiment  was  designed  to  prove 
to  the  credulous  that  lead  could  be  converted  into  gold 
by  heat.  The  lead  was  melted  in  a  crucible  and  stirred 
with  an  iron  rod.  This  rod  had  previously  been  hol- 
lowed out  for  a  short  distance  from  the  end,  the  cavity 
being  filled  with  gold  dust  and  plugged  with  paper.  As 
soon  as  the  rod  came  in  contact  with  the  molten  lead, 
the  paper  burned  and  the  precious  metal  mixed  with  the 
lead.  The  alloy  would  then  be  kept  hot  in  a  strong 
draft  of  air  until  all  the  lead  had  been  oxidized,  after 
which  a  button  of  gold  would  be  found. 

But,  strange  to  relate,  many  a  fiction  serves  to 
herald  the  truth;  and  now  we  learn  that  the  element 
helium  can  be  produced  from  the  element  radium,  and 
that  both  uranium  and  thorium  undergo  slow  change, 
with  lead  as  the  final  product.  Discoveries  such  as 
these  revive  hopes  among  the  get-rich-quick  section  of 
the  community  that  gold  may  be  made  artificially,  and 
by  human  intervention,  from  lead  or  other  base  metal. 

The  gold-mining  industry  is  no  more  likely  to  be 
affected  by  the  progress  of  scientific  research  in  the 
matter  of  the  transmutation  of  metals  than  it  was  by 
the  chicanery  of  the  alchemists. 


imagination.     The  full-fledged  graduati  from 

his  Alma  Mater  equipped  with  a  university  diploma, 

evidence  of  acceptance  in  the  rank-  nt  a  ■>  called  pro- 
fessional organization,  and  a  number  of  facts  ami 
formula?.  If  he  forgets  the  facts  or  mislays  the  for- 
mula? he  is  indeed  lost,  for  his  ••education"  has  been 
handed  to  him  in  tabloid  form,  and  he  knows  but  little 
of  the  why  and  the  wherefore.  If  he  be  wise  he  will 
make  an  early  attempt  to  remedy  a  state  .it  affairs  that 
finds  daily  encouragement  in  so  many  of  our  schools  of 
learning.  He  will  admit,  at  the  beginning,  that  he  is 
not  an  engineer,  whichever  interpretation  of  the  term 
be  accepted.  He  will  start  to  show  a  real  acqui: 
ness  for  the  knowledge,  not  found  in  textbooks,  that 
shows  what  others  have  done,  on  which  to  ba.-' 
research,  and  by  which  he  may  add  at  least  one  small 
brick  of  originality  to  the  edifice  of  knowledge.  This 
will  stimulate  his  imaginative  powers;  it  will  create  an 
inventive  spirit,  by  which  the  future  will  be  opened 
as  a  vista  of  unbounded  possibilities.  Thus  will  he 
become  an  engineer,  showing  initiative  and  creative 
spirit,  with  which  he  can  achieve  what  to  the  mediocrity 
appears  impossible  or  impracticable. 


Developing  the  Would-Be  Engineer 

PRESIDENT  JOHN  GRIER  HIBBEN  of  Princeton 
University,  in  discussing  recently  the  education  of 
an  engineer,  said  that  a  man  who  is  highly  devel- 
oped mentally  but  who  lacks  character  is  a  menace  to 
the  community.  On  the  other  hand,  one  who  has  char- 
acter without  mind,  he  said,  comes  to  grief  in  the 
contests  and  the  conflicts  of  life.  Future  success  and 
conspicuous  leadership  necessitate  an  early  grasp  of 
fundamental  principles,  rather  than  the  mental  acquisi- 
tion of  indigestible  facts ;  the  sciences  must  be  mastered 
by  every  student  of  engineering. 

These  comments  suggest  a  connection  between  char- 
acter and  science,  which  will  become  apparent  on  closer 
analysis;  for  character,  essentially,  is  sincerity  and 
truth.  Science,  on  the  other  hand,  is  verity  and  thor- 
oughness. The  "early  grasp  of  fundamental  prin- 
ciples" necessitates  something  more  than  mere  acquisi- 
tiveness; it  demands  the  full  use  of  reasoning  power; 
it  tasks  the  entire  resources  of  the  mind;  it  stimulates 
thought.  Too  small  an  amount  of  individual  thinking 
is  required  of  the  average  engineering  student;  little 
attempt  is  made  usually  to  quicken  and  encourage  the 


Potential  Energy,  or  Gold  as  a  Backing 
for  Paper  Money 

V^T  TE  HAVE  HEARD  much  of  late  about  the 
\\  i  "commodity  dollar."  The  sequel  to  this  is  the 
*  f  proposal  by  Henry  Ford  that  the  undeveloped 
water-power  resources  of  the  South  shall  serve  as  a 
backing  for  paper  currency  to  be  issued  to  meet  the 
cost  of  development.  This  comes  as  an  alternative  to 
the  printing  of  fiat  money,  with  no  promise  of  redemp- 
tion in  any  form;  but  whatever  the  zeal  and  sincerity 
that  would-be  economic  reformers  put  behind  pi-oposals 
such  as  this,  it  is  evident  that  the  world  knows  full 
well  the  necessity  for  backing  paper  currency  with 
something  of  tangible  worth — something  that  will  buy 
anything  and  everything  in  any  mart  in  the  world. 
Such  backing  may  be  in  the  form  of  specie  in  the 
vaults  of  the  national  banks,  or  it  may  exist  in  the 
mines,  unrecovered  but  determinable  as  to  approximate 
amount  and   purchasing  power. 

The  argument  that  the  United  States  is  not  in  real- 
ity on  a  gold  basis,  because  it  could  not  at  any  one 
time  redeem  all  the  paper  money  in  circulation,  is 
specious,  for  it  ignores  the  lack  of  necessity  for  such 
provision.  The  retention  of  so  much  gold,  away  from 
national  and  international  circulation  and  use,  would 
be  an  unjustifiable  waste  of  resources.  The  fact  that 
no  unreasonable  advantage  is  taken  of  the  Govern- 
ment's promise  to  redeem  in  gold  is  an  evidence  of 
national  stability  and  individual  prosperity.  It  demon- 
strates the  wisdom  of  existing  provision  in  this  respect. 

Recent  European  history  has  shown  that  the  nations 
which  have  issued  paper  money  ad  libitum,  with  no 
backing  of  real  and  international-trading  value,  are 
in  the  throes  of  economic  and  financial  chaos,  or  they 
are  slipping  toward  national  bankruptcy.  Some  stand- 
ard of  value,  some  indication  of  financial  stability,  is 
necessary.  To  back  paper  currency  on  something  so 
intangible  as  undeveloped  water-power  resources  would 
presage  a  riot  of  irresponsible  promotion.  It  would 
be  as  airy  a  scheme  as  the  issuing  of  bonds  against 
the  atmosphere,  the  nitrogen  content  of  which  Mr. 
Ford  hopes  to  utilize  for  the  manufacture  of  fertilizer. 
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Conditions  on  the  Rand 


By  T.  A.  Rickard 


SINCE  the  ending  of  the  strike  that  interrupted 
mining  operations  on  the  Rand  and  threatened 
a  revolutionary  war.  the  various  forces  that  were 
Bred  in  that  conflict  are  now  correcting  the  dis- 
jed  by  the  disturbance  of  normal  economic 
health.  The  Government  has  shown  vigor  in  prosecut- 
unaller  offenders,  many  of  whom  have  been 
convicted  by  due  process  of  law,  whereas  the  leaders 
and  those  who  murdered  a  group  of  employees  at  the 
Brakpan  mine  are  being  held  under  arrest,  pending 
the  collection  of  further  evidence.  The  Chamber  of 
Mines  has  announced  its  new  policy  and  specified  the 
•conditions  under  which  the  trade-unions  will  be  recog- 
nized in  future.  The  most  stringent  conditions  are 
that  (1)  the  union  must  be  truly  representative;  (2) 
provision  for  a  secret  ballot  of  members,  before  strik- 
ing, must  be  made,  (3)  the  members  of  the  union  must 
not  refuse  to  work  with  non-union  men,  and  (4)  the 
unions  must  not  be  represented  by  persons  recently 
associated  with  the  South  African  Industrial  Federa- 
tion, or  'council  of  action',  which,  as  will  be  recalled, 
was  the  organization  primarily  responsible  for  the 
recent  outbreak  of  anarchistic  violence,  euphemis- 
tically termed  a  strike.  The  unions  themselves — now 
pleading,  defensive,  and  ashamed — are  endeavoring 
wildly  to  test  and  to  recover  their  strength  after  their 
recent  costly  failure,  and  after  seeing  the  complete 
defeat  of  their  allies,  the  communists  and  revolu- 
tionary nationalists. 

The  mine  managers  are  rehabilitating  their  white- 
labor  forces,  to  bring  them  into  proportion  with  the 
number  of  native  laborers  remaining  on  the  mines. 
During  the  strike  50,000  natives  were  repatriated,  so 
the  mines  are  much  under-manned,  but  the  managers 
are  enjoying  a  free  hand  and  a  power  to  discriminate 
between  white  workers  such  as  they  have  not  found 
practicable  for  several  years.  American  readers,  who 
may  have  seen  only  the  scanty  accounts  appearing  in 
the  daily  press  on  the  subject  of  the  Rand  strike  and 
its  sequel  of  revolution,  may  have  had  difficulty  in 
gauging  the  magnitude  of  the  economic  and  political 
upheaval,  in  comparison  with  similar  disorders  in  our 
Western  camps.  In  my  recent  article  on  the  subject 
i  in  the  issue  of  May  6)  I  tried  to  make  clear  how  seri- 
ous an  event  it  was,  so  that  my  readers  will  know 
whether  to  measure  it  with  a  micrometer  or  a  two- 
foot  rule.  The  following  statement  of  casualties,  in- 
curred chiefly  at  the  Far  East  Rand  mines  and  in  the 
district  immediately  west  of  Johannesburg,  is  elo- 
quent: government  forces,  killed  50,  wounded  237; 
civilians  (revolutionists  and  peaceful  citizens),  killed 
136,  wounded  287;  colored  persons,  killed  31,  wounded 
67,  total,  killed  217,  wounded  591. 

The  strikers  originally  involved  numbered  22,000, 
of  whom  it  may  be  estimated  that  10,000  were  volun- 
tary and  12,000  involuntary  participants  in  the  affair. 
The  majority  of  the  men  were  afraid  to  vote  against 
the  strike  or  to  assert  themselves  against  the  extrem- 
ists. This  is  the  story  of  most  outbreaks  of  a  similar 
kind;  the  quiet  and  conservative  men  are  harried  by 
the  violent  and  radical  members  of  the  unions.  The 
open  vote  plays  into  the  hands  of  the  extremists  by 
intimidating  those  who  are  good   citizens.      If    the 


Chamber  of  Mines  can  use  the  prestige  acquired  re- 
cently, in  consequence  of  the  defeat  of  the  unions,  to 
force  them  to  use  the  secret  ballot  at  their  meetings, 
it  will  be  a  step  toward  giving  strength  to  the  better 
element  in  the  unions.  The  idea  of  insisting  that  the 
unions  be  "truly  representative"  is  good  also,  for  the 
system  of  collective  bargaining  cannot  be  effective 
unless  both  sides  are  thoroughly  representative.  The 
system  breaks  down  when  the  larger  part  of  the  em- 
ployees decline  to  unionize,  and  especially  if,  as  hap- 
pens usually,  the  married  men  and  the  more  orderly 
individuals  stay  out  of  the  union,  which  then  consists 
of  the  less  responsible  and  more  radical  elements,  to 
whom  the  system  of  collective  bargaining,  as  ex- 
pressed by  unionization,  becomes  a  means  of  making 
industrial  trouble.  The  working-man's  hatred  of  the 
'scab' — the  non-union  man  that  accepts  employment 
during  a  strike — is  intelligible  enough;  and  although 
non-union  labor  may  serve  as  a  convenient  tool  for 
breaking  organized  labor  when  it  becomes  tyrannical, 
it  is  evident  to  an  onlooker  that  the  system  of  collec- 
tive bargaining  must  fail  even  during  a  peaceful 
period  so  long  as  it  excludes  a  large  number  of  those 
whose  welfare  it  affects. 

A  committee  has  been  appointed  by  the  Minister 
of  the  Interior  to  investigate  claims  arising  from 
damage  done  during  the  strike  and  to  make  compensa- 
tion for  injury  to  the  person  and  property  of  peaceful 
citizens  and  of  those  who  assisted  the  Government  in 
suppressing  the  disturbance.  General  Smuts,  during 
the  debate  on  this  subject  in  the  Assembly,  said  that 
the  commission  to  investigate  recent  strikes  was 
"more  necessary  than  ever,  because,  owing  to  the 
mine-owners'  victory,  there  was  danger  that  the  em- 
ployers would  refuse  to  take  into  account  the  voice  of 
organized  labor".  He  stated  also  that  the  Government 
"could  not  countenance  tyranny  by  either  side".  It 
is  evident  that  the  Premier  is  living  up  to  his  reputa- 
tion for  fairness  and  sagacity.  Nevertheless  the  Oppo- 
sition, headed  by  General  Herzog,  an  irreconcilable 
Boer  of  the  old  type,  has  endeavored  to  exploit  sundry 
incidents  of  the  strike,  more  especially  the  declara- 
tion of  martial  law,  against  the  Government.  Public 
opinion,  however,  inside  and  outside  the  South 
African  parliament  supports  the  Premier  in  his  efforts 
to  resolve  a  difficult  situation. 

To  the  shareholders  of  the  mining  companies  oper- 
ating on  the  Rand  the  question  of  the  moment  is  how 
far  the  demoralization  of  the  mining  industry  during 
recent  years  is  to  be  checked;  to  what  degree  the  sub- 
ordination of  managerial  authority  and  technical  effi- 
ciency to  the  dictates  of  labor  policies  is  to  be 
corrected;  and  whether  these  sinister  influences  are 
now  to  prevent  a  speedy  re-establishing  of  mining 
operations  on  a  sound  economic  basis  despite  the 
decreasing  assistance  of  the  currency  premium.  The 
return  to  the  mines  of  the  Kaffirs  that  were  repatri- 
ated will  be  a  slow  business,  and  when  they  re-start 
to  work  they  may  show  signs  of  demoralization,  owing 
to  the  interval  of  idleness,  but,  with  pluck  and  sagac- 
ity in  the  right  quarters,  there  should  be  no  delay  in 
restoring  the  technical  efficiency  and  industrial  vital- 
ity of  the  Rand. 
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Assisting  Development  of  Prospects 

Attempts  to  Increase  Asking  Price  After  Negotia- 
tions Have  Been  Initiated  Often  Result  to 
Disadvantage  of  All  Concerned — An 
Equitable  Method  of  Reaching 
an  Agreement 
The  Editor: 

Sir — The  finding  and  development  of  prospects  is  our 
pressing  need.  The  physical  factors  which  influence 
the  value  of  a  prospect,  such  as  geology  and  possible 
methods  of  mining  and  treatment  of  the  ore.  have  been 
thoroughly  discussed,  but  one  of  the  most  important 
phases  of  the  question,  and  the  least  likely  to  receive 
a  solution,  is  the  human  element  entering  in  the  devel- 
opment of  prospects. 

Usually  our  friend  the  prospector  does  a  lot  of  work 
and  endures  many  hardships  without  financial  help. 
Eventually  he  needs  someone  to  help  him  equip  his 
property  with  machinery  for  further  work  or  to  extract 
the  metals  from  the  ore.  When  his  funds  are  out  and 
no  one  seems  to  want  his  property  the  valuation  he  sets 
on  it  is  extremely  low.  But  as  soon  as  an  outsider 
shows  the  slightest  interest  in  his  claim  it  is  surprising 
to  note  the  tremendous  increase  in  its  value. 

No  doubt  others  have  had  similar  experiences  as  the 
following:  Mr.  X  wanted  some  money  to  help  develop 
his  claim  and  offered  a  friend  of  mine  a  one-half  inter- 
est for  $3,500.  I  was  asked  to  look  up  this  prospect. 
The  state  and  U.  S.  Geological  surveys'  reports  regard- 
ing the  district  being  favorable,  I  wrote  Mr.  X  telling 
him  that  his  claim  seemed  promising  and  that  we 
wished  to  investigate  it  further.  This  was  a  fatal 
mistake,  for  in  his  next  letter  Mr.  X  wanted  $10,000 
cash  for  the  same  one-half  interest.  After  a  little  cor- 
respondence Mr.  X  admitted  that  there  had  been  no 
new  discovery  on  his  ground  or  any  new  excitement 
in  the  district  since  his  original  offer  to  sell.  The  fact 
that  we  showed  an  interest  in  his  property  was  justi- 
fication for  his  boosting  of  the  price  almost  three  times 
what  he  thought  it  was  worth  when  he  was  trying 
to  market  it  himself.  As  far  as  we  were  concerned 
the  skyrocketing  of  the  selling  price  by  Mr.  X  ended 
the  negotiations.  I  did  not  dare  to  think  of  the  price 
had  we  shown  enough  interest  to  inspect  the  property. 

This  trait  of  getting  all  the  traffic  will  bear  is  not 
inherent  to  the  man  who  wants  to  sell  his  claim  but 
also  to  the  man  who  wants  to  finance  further  develop- 
ment and  wants  to  "hog"  the  whole  project  or  freeze 
out  the  original  owners.  The  prospector  is  certainly 
entitled  to  a  good  share  in  the  profits  of  the  mine 
brought  to  life  by  his  efforts,  yet  he  should  also  con- 
sider that  there  are  many  other  businesses  in  which  a 
man  can  invest  his  money,  and  that  the  only  thing 
which  makes  him  willing  to  help  the  claim  owner  is 
the  possibility  of  making  a  large  profit. 

During  his  work,  day  in  and  day  out,  and  constantly 
pondering  over  his  daily  problems,  our  prospector  is  apt 


to  become  visionary.  He  feels  sure  that  "she  gets 
richer  the  further  down  you  go."  The  thought  of  enor- 
mous wealth  just  ahead  of  his  drift  spurs  him  on. 
Consciously  or  not,  he  may  stretch  the  value  of  his 
mineral  in  sight. 

Briefly,  Mr.  Y's  small  mine  had  been  closed  some 
time  for  lack  of  funds.  The  most  important  part  of 
the  mine,  the  sulphide  zone,  has  been  allowed  to  fill 
with  water.  Mr.  Y  assured  me  that  the  dump,  which 
he  had  carefully  sampled  and  which  represented  his 
last  work,  averaged  $7.50  per  ton  in  gold.  Being 
unable  to  sample  the  mine  on  account  of  water,  we 
decided  to  sample  the  dump,  and  told  Mr.  Y  to  select 
for  us  his  own  sample  of  what  he  considered  ore. 
Instead  of  the  expected  $7.50,  later  assays  by  a  reliable 
assayer  gave  for  our  own  sample  $1.04  and  Mr.  Y's 
sample  $0.54.  Leaving  aside  the  difficulty  of  getting  a 
true  sample  of  a  dump,  Mr.  Y,  although  familiar  with 
the  district  and  this  particular  property,  could  not  tell 
ore  from  country  rock. 

The  point  I  wish  to  emphasize  by  this  recital  is  the 
lack  of  precise  information  which  many  men  seem  to 
have  concerning  their  property.  This  does  not  apply 
generally,  of  course,  but  a  number  seem  to  be  afraid 
of  knowing  definitely  the  assay  value,  and  prefer  to 
rely  entirely  on  their  judgment  and  guess. 

Mr.  Z  showed  me  some  samples  of  copper  ore.  He 
knew  he  had  copper  because  the  water  coming  out  of 
his  tunnel  would  copper  plate  a  shovel  if  left  in  long 
enough.  Mr.  Z  had  spent  all  summer  working  on  his 
claims  until  driven  off  by  the  winter  snows.  He  car- 
ried these  specimens  with  him,  and  when  asked  how 
much  copper  they  contained  the  answer  w^as  that  he 
did  not  dare  have  assays  made  for  fear  of  spoiling  his 
mine. 

The  indefinite  permits  the  mind  to  conjure  dreams 
and  fancies,  but  a  successful  mine  is  built  on  the  hard 
foundation  of  metallic  content  of  the  ore. 

But  two  things  can  be  determined  with  some  accu- 
racy— the  value  of  the  exposed  faces  and  their  position 
on  a  map.  Every  engineer  realizes  the  importance  of 
even  a  rough  assay  map  of  the  mine,  kept  right  up  to 
the  minute  during  the  development  period.  To  know 
positively  what  you  have  and  where  it  is  gives  the  basis 
for  further  intelligent  work.  This  map  becomes  of 
great  value  when  the  earlier  workings  have  caved  and 
become  inaccessible,  for  verbal  information  regarding 
old  workings  becomes  most  unreliable  and  scarce  as 
time  goes  on. 

The  two  points  I  have  tried  to  make  are:  First: 
That  numerous  worthy  prospects  would  be  developed 
if  the  financier  and  the  prospector  met  on  a  reasonable 
basis  and  if  each  were  willing  to  let  the  other  have  a 
fair  share  of  the  expected  profits:  Second,  that  a 
number  of  prospects  and  small  mines  as  well  can  be 
developed  more  quickly  and  cheaply  by  substituting 
more  exact  technical  methods  for  the  "guess  system." 
Oakland,  Cal.  Loots  J.  Brunel. 
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Mining  Industry's  Share  of  the 
Government  Burden 

•noR: 

•  C.  B.  lit  'lines  iii  the  April 
lealing  with  the  problem  of  depletion,  was 
\il   such   communications    for   tin'   last 
ieen  timely,  and  quite  likely  will  be  for 
the  i  ■  unless  some  such  measures  as  lie  pro- 

Dej       on  is  the  monstrum  horren- 
which  has  been  stalking  the  in- 
the  past   half  decade.     It   is  at  present   the 
Unknown  in  the  puzzled  mind  of  the  investor  or 
■  r  who  still  clings  to  the  business  of  mining. 
The  unsettled  claims  for  several  .-.ears  still  outnum- 
settled,  in  the  files  <>{  the  Revenue  Bureau. 
that  have  been  cleared  away  have  been  resolved 
by  a  compromise  guess  between  the  Natural  Resources 
au  and  the  taxpayer.     Company  treasuries  and  the 
bank  accounts  of  mining  investors  are  still  the  reposi- 
nert  funds  which  should  be  hunting  out  new 
orebodies  and  building  new  mills.    The  Government  can 
ne   thing,   at    least,   while  claiming   that    its   para- 
mount   interest   is  the  revival  of  industry,  and  that   is 
traighten   out   long-due  settlements.     The  problem 
not    admit,    though,    quite   such    a    dramatic    and 
sweeping  solution  as  Mr.  Holmes  advances — a  uniform 
depletion  factor  for  each  product.     It  savors  somewhat 
of  emptying  all  the  bottles  on  a  laboratory  shelf  into  a 
beaker  to  get  a  certain  reagent. 

All  cases  are  different  and  must  be  separately  con- 
sidered, but  as  quickly  as  possible.  More  power  to  the 
appraisers  (among  whom  are  fortunately  a  few  engi- 
neers!, less  tolerance  of  windy  "agents"  in  Washington, 
and  no  consideration  of  involved  and  suspiciously  re- 
fined accounting  methods.  These  measures,  vigorously 
applied,  ought  to  clear  out  the  files  in  a  reasonable 
time. 

Some  such  plan  must  be  adopted  for  immediate  relief. 
But  the  industry  ought  not  to  let  it  go  at  that.  Cor- 
poration income  taxes  and  depletion  ought  to  be 
divorced.  They  ought  never  to  have  been  joined.  An 
income  tax  should  levy  upon  wealth  created  by  the 
energies  of  man,  and  it  does  in  every  other  business 
but  mining  or  a  natural-resource  development.  The 
state  has  had,  since  the  beginning  of  history,  the  power 
and  the  right  to  command  the  services  of  its  people  for 
war  or  public  works.  It  allowed,  later,  the  substitu- 
tion of  goods,  and  then  money.  Theoretically,  the  state, 
which  has  almost  universally  alienated  its  ownership 
of  the  soil,  has  the  right  to  say — to  collect  its  tithe  of 
human  energy — "so  much  of  your  wealth  comes  from 
the  ground,  and  so  much  from  your  labor.  Our  slice 
comes  from  the  latter." 

In  practice,  as  we  have  learned  in  the  past  six  years, 
such  an  attempt  is  so  complicated  as  to  be  absurd. 
Least  of  all  minds  is  the  collective  lawyer-mind  of  Con- 
gress capable  of  doing  this.  What  it  can  do,  pretty 
well,  is  to  arrange  it  so  that  mining  bears  its  propor- 
tionate share,  neither  more  nor  less,  of  the  burden  of 
government,  in  comparison  with  the  other  industries. 
A  lawyer,  whose  training  and  mental  habit  would  make 
him  the  inferior  of  an  engineer  in  working  out  the  com- 
plex applications  of  depletion,  is  often  the  latter's 
superior  as  an  arbitrator  and  adjuster.  The  mining 
industry  must,  of  course,  present  its  side  vigorously 
and  clearly,  with  emphasis  on  the  inherently  hazardous 
nature  of  the  pursuit. 


Depletion,  moreover,  is  a  matter  which  might  well 
i:  not  the  impersonal  corporation  but  the  stock- 
holder as  an  individual.  It  is  simply  a  device  to  guide 
him  in  keeping  his  possessions  intact,  although  his 
mine  is  decreasing  in  value,  by  careful  reinvestment. 
Before  this  application  to  the  tax  law  arose,  it  was 
recognized  as  such.  Mr.  Holmes  says:  "In  years  prior 
to  1913  no  one  had  ever  seen  a  depletion  account  on 
mining  books."  This  was  because  a  stockholder  was 
supposed  to  look  after  his  own  re-investments.  The  re- 
ports of  the  companies  were  his  sources  of  information 
as  to  how  fast  his  capital  was  disappearing.  Although 
he  did  not  see,  perhaps,  the  problem  in  all  its  details, 
he  went  out  and  looked  for  a  new  mine,  or  bought  some 
bonds.  The  income-tax  law  took  this  matter  out  of  his 
hands,  where  it  belonged. 

The  analytical  appraisal  method,  based  on  money 
rates,  was  applied  to  mining  in  the  early  days  of  the 
Rand.  In  1897  a  paper  in  the  Transactions  of  the  In- 
stitution of  Mining  and  Metallurgy  dealt  with  it 
exhaustively.  Once  applied  to  determine  the  fair  pur- 
chase price,  it  was  dropped;  the  investor  could  use  it 
or  not,  as  he  wished,  in  splitting  his  dividends  into  in- 
come and  return  of  principal.  I  hope,  of  course,  that 
the  reader  has  in  mind  the  distinction  between  depre- 
ciation charges  (amortization)  which  are  proper  on  the 
books  of  the  corporation,  and  depletion. 

All  of  which,  the  whole  of  this  letter,  might  have 
been  expressed  succinctly  by:  "Behold  the  Canadian 
mining  tax  laws."  In  Ontario  there  is  a  flat  exemption 
for  small  earnings,  a  flat  rate  for  earnings  between 
certain  limits,  a  higher  fixed  rate  between  higher  limits, 
and  so  on,  and  no  "depletion"  deductions  allowed.  The 
dominion  and  the  provinces  thus  determine  the  mining 
industry's  proportion  of  the  government  burden.  If  it 
has  been  excessive  or  unfair,  you  will  have  a  hard  time 
explaining  the  northward  flow  of  American  capital. 
The  need  of  the  United  States  is  for  such  a  measure, 
and  the  scrapping  of  present  regulations  and  procedure. 

New  York  City.  Russell  H.  Bennett. 


Efficiency  in  the  Use  of  Safety  Fuse 

The  Editor: 

Sir — It  was  with  considerable  interest  that  I  read 
Mr.  Tillson's  article,  "Promoting  Efficiency  in  Drilling 
and  Blasting,"  which  appeared  in  the  March  18  issue 
of  Engineering  and  Mining  Journal;  but  I  do  feel 
that  in  justice  to  the  men  who  have  to  use  safety  fuse 
in  the  mines,  it  would  be  well  to  call  their  attention  to 
certain  errors  that  unwittingly  have  crept  into  Mr. 
Tillson's  paper. 

Mr.  Tillson  will  probably  acknowledge  that  through 
error  he  has  stated  the  opposite  to  what  he  intended 
when  he  says,  "Fuse  burns  slower  when  the  gases  of 
combustion  are  confined."  The  statement  should  read, 
"Fuse  burns  faster  when  the  gases  of  combustion  are 
confined."  This  is  obvious  when  one  considers  the 
reason.  If  the  gases  generated  by  burning  cannot 
escape  readily,  they  build  up  a  pressure  within  the  fuse 
which  forces  the  flame  ahead  faster.  A  simple  test  to 
illustrate  the  point  can  be  conducted  by  burning  a  piece 
of  fuse  while  holding  it  tight  in  the  jaws  of  a  vise.  It 
seems  to  me,  therefore,  that  Mr.  Tillson's  statement  is 
misleading,  and  dangerous  to  miners  if  they  act  on  his 
theory. 

Certain  field  investigation  on  complaints  regarding 
safety  fuse  have  led  to  one  or  two  interesting  and  well- 
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established  tacts.  It  has  been  found  thai  the  reason 
why  t'us.-  fired  holes  oul  of  rotation  was  thai  some  holes 
in  a  round  were  tamped  and  some  wen  ■•  i  he  aver- 
age miner,  when  loading  a  round  of  holes  in  develop- 
ment work,  and  realizing  that  the  lifters  are  the  last 
holes  to  shoot,  usually  places  the  primer  in  these  holes 
reasonably  close  to  t he  point  of  the  hole,  and  tamps 
these  holes  exceptionally  well,  in  order  to  exclude  water 
and  to  protect  the  powder  in  those  particular  holes  from 
the  water  that  seeps  in  while  the  rest  of  the  round  is 
being  shot. 

It  lias  been  found  that  the  lifting  hole  was  usually 
the  hole  in  which  the  fuse  burned  with  the  greatest 
rapidity  when  this  method  of  loading  was  followed. 
The  lifters  in  this  case  fired  very  much  out  of  rotation 
and  lessened  the  efficiency  of  the  round  to  a  marked 
degree.  It  has  been  found  through  careful  investiga- 
tion that  the  reason  the  fuse  burned  so  much  more 
rapidly  in  these  holes  than  it  did  in  the  other  holes  in 
the  same  round  was  the  fact  that  a  greater  length  of 
fuse  in  the  lifter  was  exposed  to  pressure.  In  other 
words,  fuse  on  which  pressure  is  exerted  burns  more 
rapidly  than  fuse  which  is  untamped. 

The  same  theory  holds  true  regarding  fuse  burned  at 
a  considerable  elevation  above  sea  level,  but  under  these 
conditions  there  is  a  relief  of  pressure  and  a  slowing 
down  in  speed.  The  factory  with  which  I  am  connected 
manufacturers  fuse  at  an  elevation  of  approximately 
500  ft.  above  sea  level.  Fuse  which  burned  at  approx- 
imately forty  seconds  per  foot  in  the  open  air,  uncon- 
fined,  at  this  elevation,  when  taken  to  an  elevation  of 
7,000  ft.  burned  in  the  open,  unconfined,  at  approx- 
imately fifty-six  to  sixty  seconds  per  foot,  and  when 
returned  to  the  point  of  manufacture  burned  at  the 
original  speed  which  it  had  when  tested  prior  to  leaving 
the  plant.  This  is  further  illustrated  by  the  following 
tests  made  with  a  certain  brand  of  fuse  in  South 
America : 

Elevation,  in  Feet    Burning  Speed  of  Fuse, 
Place  Above  Sea  Level       Seconds    Per    Yard 

Lima.  Peru 500  127 

Chosica.  Peru 2.800  .136 

San  Bartolome,  Peru          5.000  1 3o 

Mat ucana.  Peru    7.800  Ml 

Caspalca.  Peru        1 3.600  1 58 

Cen-o  de  Pasco.  Peru  14.200  158 

Morococha,  Peru        15.000  158 

Ticlio.  Peru .                      15.600  160 

This  feature  of  the  effect  of  pressure  on  fuse  was  gone 
into  thoroughly  some  years  ago  by  twyo  engineers  at  the 
testing  station  of  the  Bureau  of  Mines,  Pittsburgh,  Pa. 
The  department  issued  an  interesting  pamphlet  as  a 
result  of  its  work.  ( See  Technical  Paper  No.  6,  by 
Snelling  and  Cope.) 

So  far  as  I  know,  the  requirements  of  governments, 
both  in  Europe  and  America,  permit  a  variation  of  10 
per  cent  in  speed  either  way  from  standard.  These 
limits,  which  may  at  first  consideration  seem  rather 
wide,  are  given  the  manufacturers  not  because  it  is 
impossible  to  make  fuse  which,  within  a  given  unit  of 
manufacture,  will  burn  at  much  closer  limits,  but 
because  it  is  realized  that  fuse  in  commercial  use  is 
manufactured  over  an  extended  period  and  so  under 
varying  weather  conditions;  and  it  is,  therefore,  imprac- 
ticable to  establish  closer  factory  limits  without  mate- 
rially increasing  the  price  at  which  the  fuse  reaches 
the  consumer.  The  fuse  manufacturers,  however,  real- 
ize full  well  the  work  which  their  product  is  supposed 
to  perform,  and  throw  around  the  manufacturing  proc- 
ess of  their  fuse  such  practical  and  technical  safeguards 
as  will  insure  its  burning  as  near  the  standard  of  their 


factories  as  possible.     As  an  evidence  ol   this  care,  il 

«en  found,  by  a  careful  tabula!  Ion  made  b 
of  the  largest   copper  mining  companies   in  the  We  t, 

that  it.  is  not  an  unusual  thing  for  their  records  to 
a  total  of  less  than  0.5  per  cent  of  missed  holes  from  all 
causes  over  a  period  of  many  months,  and  they  do  not 
consider  such  a  record  as  being  at   all  unusual. 

In   conclusion,    my    experience    of    twelve   years    of 
investigating  fuse  complaints  has  let   me  to  (lie  belief 

that  safety  fuse  fails  to  perform  the  function   for  which 
it    is   manufactured   much   more   often   as    a    result    of 
abuse  in  transportation,  storage,  and  handling  than  it 
does  from  any  defect  in  manufacture. 
Livermore,  Cal.  Grant  il.  Tod. 


Recognition  of  Mexico 

The  Editor: 

Sir — Your  editorial  in  the  issue  of  April  15  was 
timely  and  of  great  interest.  Regarding  Article  27 
of  the  Constitution  of  1917,  perhaps  too  much  stress  is 
laid  on  its  application  to  the  petroleum  industry,  and' 
too  little  to  its  being  a  subject  of  concern  to  Ameri- 
cans who  have  invested  their  savings  in  ranch  lands 
here  and  in  mortgage  bank  bonds  secured  by  loans  on 
ranch  lands. 

I  refer  to  ranch  lands  acquired  from  their  legitimate 
owners  prior  to  1917.  As  you  know,  mining  men  hanker 
to  own  a  farm  (where  there  is  no  work  to  do!),  and 
some  of  us  have  used  that  method  6f  investing  for 
"an  old-age  stake."  "Pro  Bono  Americano." 

Mexico. 

Differential  Flotation  in  Tasmania 

The  Electrolytic  Zinc  Co.  has  recently  been  carrying 
on  some  successful  flotation  experiments  on  the  Read- 
Rosebery  ores  at  Zeehan,  Tasmania,  according  to 
Chemical  Engineering  and  Mining  Review. 

A  standard  one-box  Minerals  Separation  machine  is 
used,  and  200  to  300  lb.  of  ore  is  treated  in  one  shift. 
The  charge  is  fed  in  by  buckets,  after  having  been 
broken  in  a  crusher  and  ground  in  a  ball  mill.  The 
water  is  kept  at  a  temperature  of  120  deg.  F.  Sul- 
phuric acid  is  introduced  in  sufficient  amount  to  keep 
the  liquid  slightly  acid — 0.06  per  cent.  Wood  tar  oil 
with  a  little  eucalyptus  oil  is  added  intermittently. 
Sulphur  dioxide  is  introduced  through  the  same  pipe  as 
the  oil,  from  a  small  burner,  keeping  the  solution  satu- 
rated with  the  gas  at  a  temperature  of  120  deg.  F. 
In  this  stage,  a  pyrite  galena  float  is  obtained.  The 
sulphur  dioxide  has  the  effect  of  allowing  the  particles 
of  blende  to  be  wetted,  and  consequently  they  sink 
with  the  gangue. 

When  this  float  is  finished,  the  temperature  is  raised 
to  140  deg.  F.,  and  the  sulphur  dioxide  turned  off.  A 
mixture  of  coal  tar  and  creosote,  with  a  little  eucalyptus 
oil,  is  added,  and  more  acid  from  time  to  time  to  keep 
the  liquid  at  0.06  per  cent  throughout  the  run.  When 
the  sulphur  dioxide  has  been  expelled,  the  zinc  sulphide 
froth  rises  and  overflows. 

The  average  metal  content  of  the  different  products 
shows  the  result  of  the  experiments  to  be: 

Zinc  Lead  Iron 

Per  Cent     Per  Cent     Per  Cent 


A  recovery  of  85  per  cent  is  obtained. 
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Ajo  Enterprise  of  the  New  Cornelia  Copper  Co. — I 

Ore  Deposit  First  Opened  by  Spaniards  in  Eighteenth  Century  —  Several  Metallurgical 
Processes  Proved  Failures —Water  Supply  and  Other  Public  Improvements 
Necessary— Ore  Occurs  as  a  Large  Laccolith  of  Monzonite — 
Porphyry  Oxidized  Above  Present  Water  Level 


By  A.  W.  Allen 

Assistant   Editor,   A'h."'»"  ri»<7   and   Mining  Journal-Press 
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EST  of  the  Santa  Cruz,  and  south  of  the  valley 
>f  the  Gila,  to  the  Colorado  River,  the  territory 
is  generally  an  irreclaimable  desert.  Its  moun- 
tains abound  in  the  precious  metals,  and  a  sufficiency  of 
water  for  mining  operations  can  be  usually  obtained 
without  exorbitant  expense.  The  celebrated  Ajo  mine, 
now  known  as  the  Arizona  Copper  Mine,  is  in  this  dis- 
trict. Mr.  E.  Dunbar  .  .  .  was  formerly  the  director 
of  this  mine,  and  the  first,  I  believe,  to  demonstrate  the 


said  to  have  been  opened  by  the  Mexicans  and  the  Span- 
iards a  hundred  years  before. 

Soon  after  the  Gadsden  Purchase,  when  that  part  of 
Mexico  became  United  States  territory  in  1852,  Ari- 
zona's first  copper  smelter,  made  of  adobe  brick,  was 
built  at  Ajo,  being  operated  by  P.  R.  Brady  and  asso- 
ciates, who  together  formed  a  group  of  adventurers 
known  as  the  Arizona  Mining  &  Trading  Co.,  with  head- 
quarters at  Los  Angeles.     It  is  known  that  ore  was 


Map  showing  position  of  original  claims  at  Ajo,  Arizona 


fact  that  water  could  be  obtained  .  .  .  The  Arizona 
mine  will  one  day  prove  of  immense  value;  like  the  rest 
of  the  mining  companies,  it  needs  the  outlet  on  the  Gulf 
of  California." 

So  spoke  one  Sylvester  Mowry  before  the  American 
Geographical  and  Statistical  Society  in  New  York  on 
Feb.  3,  1859.  His  prediction  as  to  the  future  of  the  Ajo 
mine  has  been  fulfilled,  although  the  goal  was  reached 
only  after  many  vicissitudes,  in  which  personality  and 
conviction,  and  the  influence  of  such  characteristics  on 
others,  played  no  small  part. 

Mixes  First  Worked  by  Spaniards 

The  quotation  shows  that  the  district  was  looked  upon 
with  favor  sixty  years  ago;  in  addition,  it  had  some- 
thing of  a  history  even  at  that  date,  for  the  mines  were 


shipped  to  San  Francisco  and  to  Swansea  about  that 
time,  but  the  cost  of  production  and  the  difficulties  of 
transportation  were  such  that  the  venture  soon  came 
to  an  ignominious  end. 

Exploitation  Resumed  in  1906 

The  district  remained  more  or  less  dormant  until  early 
in  the  present  century.  A  stamp  mill  and  concentrating 
tables  were  in  operation  in  1906,  some  mines  being  held 
at  that  time  under  bond  and  lease  by  the  promoters  of  a 
San  Francisco  enterprise  known  as  the  Ajo  Copper 
Mountain  Mines  Co.  Numerous  reorganizations  about 
that  time  resulted  in  the  formation  of  two  other  com- 
panies, the  Rendall  Ore  Reduction  Co.  and  the  Cornelia 
Copper  Co.  This  original  Cornelia  company  attempted 
to  treat  the  ore  by  a  fantastic  patent  process,  in  the 
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McGahan  vacuum  smelter,  as  it  was  called.  The  ea 
ment,  although  sponsored  by  well-meaning  individuals, 
was  doomed  to  failure.  The  plant  at  Ajo  cost  about 
$30,000  and  proved,  as  might  be  expected,  a  fizzle.  The 
Anderson  process  of  leaching  with  hydrofluosilicic  acid 
was  tried  afterward  and  abandoned  by  the  same  com- 
pany, whose  estimate  of  ore  reserves,  it  is  interesting 
to  note,  was  2"). 000, 000  tons  containing  an  average  of  10 


velopment  Co.  purchased  sufficient  the  original 

New  Cornelia  Copper  Co.  to  obtain  an  option  for  control 
of  the  property.  This  option  was  abandoned  after  a 
campaign  of  diamond  drilling  and  explore 

About  the  same  time  the  property  adjoining  and  be- 
longing to  the  Rendall  Ore  Reduction  Co.  was  being  ex- 
amined for  an  influential  group  of  capitalists,  but  the 
results  were  considered   disappointing  and  the   option 
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Map  of  Arizona,  shotting  Ajo  near  the  Mexican  border 

per  cent  copper.  Contemporaneously,  the  Ore  Reduc- 
tion company  adopted  the  so-called  Rendall  process,  by 
which,  according  to  a  contemporary  record,  could  be 
treated  with  equal  facility  all  classes  of  copper  ores,  at 
a  cost  of  $1  per  ton  and  with  an  extraction  of  95  to  98 
per  cent.  This  venture,  also  doomed  to  metallurgic  fail- 
ure, was  followed  by  another  period  of  depressing 
quiescence,  which  was  terminated  when  the  General  De- 


was  allowed  to  lapse.  In  1911  the  Calumet  &  Arizona 
Mining  Co.  took  an  interest  in  the  New  Cornelia  prop- 
erty, and  an  option  on  76  per  cent  of  the  company's 
stock  was  acquired.  From  that  time  until  the  present 
the  history  of  Ajo  has  been  one  of  continued  success, 
economic  as  well  as  metallurgic ;  and  this  has  been  due, 
in  no  small  measure,  to  the  sterling  character  and  the 
technical  ability  of  the  men  at  the  head  of  affairs,  of 
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whom  Dr.  L.  D.  Ricketts  and  Captain  (afterward  Colonel 
and  now  General)  John  C.  Greenway  have  been  promi- 
nent. 

Recent  Development  ok  the  Ajo  Deposit 

A  vigorous  campaign  of  diamond  drilling  disclosed  a 
large  body  of  low-grade  copper  ore.  Concurrently,  the 
property  owned  by  the  Rendall  Ore  Reduction  Co.  was 
being  examined  by  a  group  of  engineers  and  capitalists, 
operating  as  the  Ajo  Consolidated  Copper  Co.  Between 
the  Ajo  Consolidated  claims  and  the  New  Cornelia 
claims  lay  the  holdings  that  were  known  as  the  Childs 
group.  This  property  was  examined  by  engineers  repre- 
ng  the  U.  S.  Smelting,  Refining  &  Mining  Co.,  the 
option  obtained,  however,  being  forfeited  soon  after- 
ward. In  the  meantime  the  Ajo  Consolidated  Co.  had 
acquired  the  Rendall  property  and  had  progressed  in 
developing  the  mine,  which  was  then  taken  over  by  the 
New  Cornelia  Copper  Co.,  as  the  Calumet  &  Arizona 
diary  was  named,  in  1917.  This  company,  which 
replaced  the  Cornelia  Copper  Co.,  was  incorporated  in 
with  a  capital  of  $9,000,000,  in  $5  shares,  of  which 
the  parent  company  controlled  1.229,741. 

In  1915  the  company  increased  its  capital  by  an  issue 
I '00,  in  6  per  cent  twelve-year,  sinking-fund 
gold  bonds,  convertible  into  stock  at  $10  per  share,  of 
which  the  Calumet  &  Arizona  company  subscribed  for 
".000  at  par.  An  initial  dividend  of  25c.  per  share 
was  paid  in  November,  1918,  amounting  to  $450,000, 
followed  by  others  that  totaled  $900,000  in  1920.  Since 
then  the  state  of  the  copper  market  and  excessive  taxa- 
tion have  militated  against  regular  disbursements  of  a 
similar  nature,  but  these  doubtless  will  be  resumed 
when  general  economic  conditions  are  normal.  The 
property  of  the  company  now  consists  of  sixty-two  pat- 


ented ami  ninety  unpatented  claims,  and  one  patented 
millsite  and  fourteen  unpatented  millsites,  covering  an 
area  of  2,854  acres. 

Geographic  Position  of  the  Property 

Ajo  is  situated  in  Pima  County,  Ariz.,  about  forty- 
three  miles  from  Gila  Bend,  a  station  on  the  Southern 
Pacific,  and  about  midway  between  Tucson  and  Yuma. 
The  Mexican  border  is  but  thirty  miles  distant;  and  rail 
connection  with  the  Gulf  of  California,  ninety-seven 
miles  to  the  west,  will  provide  an  outlet  to  the  sea. 
This,  in  conjunction  with  the  provision  of  an  adequate 
supply  of  power  at  reasonable  rates — by  utilizing  the 
water-power  of  the  Colorado  River — will  do  much  to- 
ward furthering  the  general  prosperity  of  the  South- 
west. The  branch  railway  from  Gila  Bend  to  Ajo, 
known  as  the  Tucson,  Cornelia  &  Gila  Bend  R.R.,  was 
completed  in  February,  1916.  This  was  an  enterprise 
that  was  undertaken  jointly  by  the  New  Cornelia  Copper 
Co.  and  the  Ei   Paso  &  Southwestern  R.R. 

Ajo  is  a  veritable  oasis  in  the  desert;  it  has  none  of 
the  undesirable  characteristics  of  most  Western  mining 
towns.  The  climate  for  the  greater  part  of  the  year  is 
unusually  pleasant  and  bracing;  the  rainfall  in  the  dis- 
trict is  among  the  lowest  in  the  United  States;  cloudy 
days  are  rare.  An  annual  precipitation  of  only  a  few 
inches  is  usual,  so  that  vegetation  is  scanty,  and  the  sur- 
roundings therefore  are  not  altogether  pleasing  to  the 
eye.  However,  the  limitation  of  natural  provision  in 
this  respect  was  appreciated  early,  and  steps  were  taken 
to  insure  a  water  supply  that  would  permit  mining  and 
metallurgical  operations  on  an  ambitious  scale,  would 
provide  for  the  enormous  evaporation  from  the  surface 
of  immense  leaching  vats,  and  would  secure  for  the 
town  and  its  inhabitants  that  supply  of  good  water 
which  is  so  essential  to  modern  progress  and  comfort. 
The  nearest  supply  in  quantity  is  found  in  the  Gila 
River,  about  fifty  miles  away;  but  a  nearer  source  was 
essential,  so  a  site  was  selected  about  eight  miles  from 
the  property,  a  well  was  sunk  about  700  ft.,  and  a  mod- 
ern motor-driven  pump  was  installed.  A  ten-in.  pipe- 
line carries  about  a  million  gallons  of  water  per  day  to 
Ajo ;  and  thus  it  is  that  one  of  the  most  pleasing  sights 
on  reaching  the  little  township  is  the  verdant  plaza 
alongside  the  railway  station,  in  which  trees  and  well- 
kept  grass  lawns  serve  to  relieve  the  monotony  of  the 
surrounding  landscape. 

Providing  Creature  Comforts  for  Residents 

The  buildings  of  Ajo  have  been  designed  in  Mission 
style  and  are  undeniably  attractive  and  artistic.  The 
railway  station  adjoins  the  business  section  and  the 
houses  of  staff  employees.  A  large  school  building 
stands  at  the  end  of  an  avenue  of  cactus;  and  a  modern 
hospital,  with  beds  for  thirty-five  patients,  is  perched 
on  a  hill  near  by.  Between  the  town  and  the  mine  are 
the  Mexican  quarters,  of  one-,  two-,  and  six-family 
houses,  attractive  alike  both  for  their  neatness  and 
variety  of  design. 

For  the  acquisition  of  creature  comforts  and  neces- 
saries the  employees  of  the  company  have  not  been  left 
entirely  to  the  mercy  of  local  tradesmen.  A  trading 
concern  was  formed  at  an  early  date  by  the  New  Cornelia 
Copper  Co.,  and  capital  was  advanced  with  which  to 
build  and  equip  a  suitable  general  store  for  the  benefit 
of  employees.  This  is  under  the  control  of  the  company; 
but,  by  co-operation  between  the  manager  of  the  store 
and  representatives  of  employees,  the  results  are  satis- 
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factor]  to  all  concerned.    Surplus  profits  are  distributed  distance,   usually    beyond   gravel-filled    valleys.     South 

among  those  employees  who  have  been  with  the  com-  of  the  basin  a  large  body  of  the  red-brown  conglom- 

pany  for  a1  least  four  months,  the  following  distribu-  erate  Btretchea  awaj    to  the  dark  andi    ite  and  basall 

tions  having  been  made  to  date:  oi  Black  mountain. 

1817  (9  months) $12,052 1  are  many  inclusions  of  rhyolite  within  the  mon- 

, 

zonite,  and  (likes  or  irregular  intrusions  oJ   raon 

lslii        ::::::::::::::::::  if:!!  break  through  the  rhy<                              Copper 

The  average  refund  to  those  who  have  made  purchases  M<m°taia    Diorite  or  diaba                  it  both  moi 

at  the  store  amounts  to  about  15  per  cent.  and   v,,>  ,>:,,,-•   bu<   apparently    have   had    no   important 

the  structure  or  the  mineralization.     Both  the 

GEOLOGY  of  the  A.io  Deposit  monzonite    and    the    rhyolite    near    it    are    thoroughly 

The  geology  of  the  deposit  was  described*  in  1914  by  shattered   by   fractures,    which    run    in   all   directions. 

Ira    B.    Joralemon,    then    geologist    and    now    assistant  Some  of  these  fractures  are  accompanied  by  consider- 

general  manager  on  the  staff  of  the  Calumet  &  Aria  aa  able   gouge,    and   may    be    faults    of    importance,    but 

.Mining  Co.,  the  parent  enterprise.     His  conclusions  may  most  of  them  can  be  traced  for  only  a  short  distance, 

be  taken  as  authoritative,  particularly   because   no  dif-  and  are  probably  fissures  of  contraction. 

ferences  of  opinion  have  developed  since  thej   were  first  The  genesis  and  the  history  of  the  Ajo  ore,  according 

published.      From   this   account   it    is   learned   that    the  to  Mr.  Joralemon,  have  been  easy  to  trace.     After  the 

most  important  feature  of  the  geologic  structure  is  the  monzonite  intrusion  had  uplifted  the  rhyolite,  the  slow 
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large  laccolith  of  monzonite-porphyry,  which  uplifted 
the  older  rhyolite  beds  to  form  a  dome.  The  crest  of 
the  dome  was  eroded  at  a  comparatively  recent  time. 
This  porphyry  mass  is  eight  or  ten  miles  long  by  one  to 
four  miles  wide,  with  the  long  axis  extending  N.  20  deg. 
W.  The  northern  part  of  the  intrusion  forms  high  and 
rocky  hills  north  of  the  Ajo  basin.  The  southern  end 
foi-ms  Copper  Mountain,  in  the  center  of  the  basin. 
The  copper  deposit  occurs  in  this  southern  part  of  the 
monzonite,  where  the  axis  of  the  laccolith  is  plunging 
to  the  southeast  beneath  the  rhyolite. 

On  top  of  Copper  Mountain  the  small  remnants  of 
rhyolite  lie  fairly  fiat;  on  the  west  flank  of  the  intru- 
sion the  dip  of  the  rhyolite  is  steeply  to  the  southwest, 
the  bends  on  the  east  flank  dipping  to  the  southeast  at 
an  angle  of  about  20  deg.  The  pitch  to  the  south  of  the 
domed  rhyolite  beds  is  fairly  steep ;  all  the  contacts  are 
irregular.  Copper  Mountain  and  the  Ajo  basin  surround- 
ing it  are  thus  formed  by  the  monzonite  and  by  the 
contact  beds  of  rhyolite.  To  the  east  and  to  the  west 
of  the  basin  are  hills  of  rhyolite  lava,  breccia,  and  tuff, 
with  flat-lying  beds  of  andesite  lava  and  basalt  in  the 
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cooling  of  the  porphyry  was  accompanied  by  consider- 
able contraction.  This  resulted  in  a  thorough  jointing 
and  Assuring  of  the  monzonite,  especially  near  the 
rhyolite  contact,  and  in  a  less  complete  fracturing  of  the 
rhyolite  itself.  Near  the  center  of  the  intrusion  some 
of  the  fissures  continued  to  a  great  depth.  Probably 
soon  after  the  solidification  of  the  outer  layer  of  por- 
phyry, hot  mineral-bearing  solutions  rose  along  these 
deep  fractures;  these  solutions  were  charged  heavily 
with  iron,  sulphur,  silica,  and,  later,  copper.  The  iron 
and  the  sulphur  were  carried  through  the  joints  and 
fissures  of  the  rock  far  from  the  source  of  the  mineraliza- 
tion, and  caused  a  general  though  scanty  pyritization 
of  the  monzonite  mass;  this  pyritization  was  heaviest 
in  the  eastern  part  of  the  intrusion.  Later,  as  the 
proportion  of  the  silica  and  copper  in  the  solutions  in- 
creased, these  solutions  rose  through  the  larger  frac- 
tures in  the  monzonite  until  they  encountered  the  im- 
pervious and  less  thoroughly  fractured  beds  of  over- 
lying rhyolite.  These  dome-shaped  beds  acted  as  a  dam, 
stopping  the  upward  flow  of  the  mineralizing  solutions 
and  causing  them  to  spread  out  through  the  jointed 
monzonite  on  both  sides  of  the  large  and  deep-seated 
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Here  they  remained  imprisoned  until  they 
Dp    their    mineral    content,    depositing    veins    of 
akopyrite,  and  bornite  along  the  fissures  and 
joint-planes,  and  partly  replacing  the  rock  itself  with 
minerals.     The  mineralization  was  greatest 
•he    large    central    fractures    through    which    the 
-en,  and  in  the  more  thoroughly  jointed 
portions  Of  the  monzonite  near  rhyolite  contacts.     In 
this    manner    was    formed    the    mushroom-shaped    dis- 
seminated orebody,  grading  on  the  sides  and  bottom  to 
-    thoroughly   mineralized,  or  mineralized  with 
iron  instead  of  with  copper  sulphides. 

Fracture  and  Erosion  of  the  Deposit 

Some  of  the  larger  fractures,  usually  accompanied 
by  monzonite  dikes,  extended  for  a  considerable  dis- 
tance up  into  the  rhyolite.  Along  these  fractures,  it  is 
maintained,  the  rich  bornite  veins  in  rhyolite  were 
deposited,   sometimes   extending  a   long  distance   from 
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Hospital  at  Ajo 


the  large  disseminated  orebody.  The  porphyry  dikes 
accompanying  the  veins  were  more  or  less  mineralized, 
and  small  quantities  of  chalcopyrite,  bornite,  and  pyrite 
were  deposited  in  the  rhyolite  walls  of  the  veins.  Prob- 
ably soon  after  the  end  of  the  period  of  mineralization, 
before  the  rhyolite  cap  of  the  ore  had  been  eroded,  the 
whole  country  was  covered  by  a  great  thickness  of  an- 
desitic  lava  and  basalt.  This  covering  protected  the  ore 
from  surficial  alteration  until  the  present  geologic  period. 
Erosion  in  early  Quaternary  times  must  have  been 
rapid.  Deep  canyons  were  cut  in  the  recent  lavas;  the 
covering  was  stripped  from  the  Ajo  monzonite,  and 
much  of  the  orebody  itself  was  washed  away ;  the  erosion 
was  so  rapid  that  oxidation  did  not  keep  pace  with  it. 
The  copper  in  the  ore  that  was  eroded  was  left  in  the 
rock  fragments  washed  down  the  hillsides  or  was  carried 
off  by  the  surficial  drainage.  The  detritus  from  the 
eroded  part  of  the  orebody  filled  the  canyons  and  valleys 
that  had  been  cut  in  the  lava  east  and  south  of  Ajo.  Part 
of  the  detritus  was  cemented  into  the  hard  ferruginous 
conglomerate  by  surface  water  that  flowed  over  the  py- 
ritic  porphyry  east  of  the  ore,  and  had  taken  into  solu- 
tion some  of  the  iron  of  the  oxidized  pyrite.  Boulders 
of  oxidized  ore  remain  scattered  through  the  conglom- 
erate and  through  the  valley  wash  or  gravel  for  several 
miles  from  Ajo. 

Mr.  Joralemon  concludes  by  stating  that,  following 
this  period  of  rapid  erosion,  stable  conditions  have 
lasted  to  the  present  time.    The  water  level  has  remained 


nearly  stationary,  at  a  shallow  depth,  long  enough  to 
allow  a  thorough  oxidation  of  the  rock  to  this  level. 
Whore  the  mineralization  was  chiefly  with  pyrite,  much 
sulphuric  acid  was  formed  by  the  oxidation  of  the 
pyrite  to  limonite.  This  acid  thoroughly  softened  and 
kaolinized  the  feldspars  of  the  monzonite,  and  helped 
to  take  into  solution  the  copper  from  the  traces  of 
chalcopyrite  that  accompanied  the  pyrite.  The  copper 
was  carried  down  by  the  descending  surface  waters,  and 
was  redeposited  at  water  level  to  form  the  thin  layer 
of  chalcocite  ore. 

In  the  siliceous  chalcopyrite  and  bornite  orebody,  it 
seems  that  little  sulphuric  acid  was  formed  during 
the  oxidation;  the  descending  surface  water,  probably 
always  small  in  amount  in  that  arid  climate,  contained 
an  excess  of  lime  and  of  carbonic  acid.  The  result  of 
this  was  that,  as  soon  as  the  copper  sulphides  were 
oxidized,  the  copper  was  precipitated  almost  in  place, 
in  the  form  of  malachite  and  other  oxide  minerals.  The 
iron  of  the  chalcopyrite  and  bornite  remained  in  place 
in  the  form  of  limonite  and  hematite.  The  silicified 
monzonite  was  only  slightly  altered,  because  of  the 
small  quantities  of  sulphuric  acid  available,  and  re- 
mained hard  and  resistant  to  weathering,  forming  steep 
hills.  The  small  amount  of  sulphuric  acid  that  was 
formed  probably  reacted  at  once  with  the  calcium  car- 
bonate in  the  oxidizing  waters,  forming  calcium  sul- 
phate. Thin  seams  of  the  resulting  gypsum  occur  here 
and  there  in  the  carbonate  ore,  and  there  is  much 
gypsum  in  the  gravel  of  the  valleys.  The  result  of  this 
cycle  of  changes  was  a  large  body  of  low-grade  primary 
bornite  and  chalcopyrite  ore,  oxidized  above  a  rolling 
nearly  horizontal  plane  at  the  present  water  level,  to  a 
malachite  ore  of  exactly  the  same  grade  as  that  of  the 
sulphides.  The  ore  was  deposited  from  rising  deep- 
seated  solutions. 

There  is  no  overburden  of  lean  or  barren  rock,  for 
the  oxidation  was  accompanied  by  almost  no  leaching 
or  transportation  of  the  copper  from  the  primary  ore. 
The  ore  rises  above  the  surrounding  barren  ground,  and 
continues  without  any  considerable  increase  or  decrease 
in  copper  content  from  the  surface  to  the  body  of  the 

To  be  continued 


Acetylene  as  a  Precipitant  for 
Cyanide  Solutions 

Acetylene  has  recently  been  investigated  as  a  gold 
and  silver  precipitant  from  cyanide  solutions. 

The  acetylene  used  in  the  tests,  according  to  Serial 
No.  2346,  Reports  of  Investigations,  Bureau  of  Mines, 
was  made  from  a  commercial  calcium  carbide.  A  num- 
ber of  experiments  resulted  in  more  or  less  complete 
precipitation  of  silver,  but  in  none  of  the  experiments 
was  gold  precipitated. 

As  silver  acetyl  ide,  obtained  by  precipitating  the  sil- 
ver from  an  ammoniacal  solution  of  silver  nitrate  by 
acetylene,  is  yellowish  white,  easily  soluble  in  cyanide 
and  highly  explosive,  and  the  precipitate  obtained  from 
the  cyanide  solutions  was  black,  not  soluble  in  cyanide 
and  not  explosive,  it  was  decided  to  investigate  the 
nature  of  the  silver  precipitate  from  the  cyanide  solu- 
tions. In  preparing  a  large  quantity  of  the  precipitate 
it  was  found  that  after  complete  precipitation  of  the 
silver  the  solution  contained  soluble  sulphides.  This 
provided  a  clew,  and  after  appropriate  tests  the  pre- 
cipitate was  proved  to  be  silver  sulphide. 
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Heat  Requirements  in  Chloridizing  Volatilization 

Fuel  Consumption  Appears  Crucial  Point  in  Commercial  Application  of  Process  — 
Depends  Chiefly  on  Tonnage,  Draft,  and  Radiation 

By  Rudolf  Gaul 

Ihirgleal  Engineer,  Denver,  Col. 


VOLATILIZATION  of  metals  is  a  subject  which 
has  recently  received  much  attention,  and  an 
article  by  Harai  R.  Layng  in  the  Aug.  27  issue  of 
the  Mining  and  Scientific  Press  proved  unusually  inter- 
esting to  me.  I  have  tried  to  estimate  the  heat  require- 
ments of  a  volatilization  kiln,  and  I  quote  the  following 
from  my  records  of  a  test  made  in  Peru. 

A  fair  volatilization  was  obtained  under  the  condi- 
tions specified  below  with  a  small  test  kiln  essentially 
of  the  same  construction  as  the  one  used  by  the  U.  S. 
Bureau  of  Mines. 

Rate  of  feeding  ore  per  day,  dry  tons 3 .  02 

Fineness  of  ore —  14  mesh 

Limestone  added  ( — 100  mesh),  per  cent 15 

Salt  consumption  (NaCl,  6  per  cent;  Cads,  1 .  35  per  cent;  regeneration, 

53. 1  per  cent),  lb.  per  ton 3.45 

Coal  used  per  ton  of  ore  ( 1 3,000  B.t.u.,  pulverized) ,  per  cent 1 4 .  80 

Length  of  kiln,  ft 24 

Inside  diameter  of  kiln,  in 16 

Height  of  lip  at  discharge  end,  in 2 

Speed  of  kiln,  r.p.m 3 

Inclination  of  kiln,  in.  per  ft I 

Velocity  of  gases  leaving  kiln,  ft.  per  sec,  reduced  to  0  deg.  C 2 

Temperature  of  gases  leaving  kiln,  deg.  C 340 

Most  of  the  salt  used  was  sodium  chloride,  but  a 
small  quantity  of  calcium  chloride  was  also  added,  it 
being  assumed  that  the  fume,  when  melted  down  with 
limestone  and  carbon,  regenerates  calcium  chloride, 
which  would  again  serve  as  a  volatilization  agent.1  De- 
terminations showed  that  more  than  half  of  the 
chlorine  contained  in  the  volatilization  agent  is  recovered 
in  the  fume.  This  being  so,  the  proportion  between 
calcium  and  sodium  chloride  might  have  been  raised. 
Perhaps  there  is  a  slight  advantage  in  using  a  mixture 
higher  in  calcium  chloride  for  the  ore  in  question. 

Feeding  the  salt  at  the  fire  end  of  the  kiln  seemed 
preferable  to  mixing  it  with  the  ore.  This,  I  believe, 
checks  the  experience  of  the  engineers  of  the  Bureau 
of  Mines,  who  were  feeding  the  calcium  chloride  thus 
when  I  visited  their  testing  plant. 

Finely  ground  limestone  to  the  amount  of  15  per  cent 
of  the  ore  was  fed  with  the  ore.  The  addition  of  a 
diluent  of  some  kind  seemed  to  be  a  necessity  in  this 
instance,  to  raise  the  sintering  temperature. 

When  conducting  some  tests  on  volatilization,  with 
the  co-operation  of  the  engineers  of  the  Salt  Lake  sta- 
tion of  the  U.  S.  Bureau  of  Mines  and  of  the  University 
of  Utah,  I  investigated  various  addition  agents  with  the 
view  of  counteracting  the  tendency  to  sinter.  Of  those 
easily  available,  limestone  seemed  to  be  the  best.  I 
found  later  that  I  was  not  the  first  to  discover  this,  as 
the  use  of  limestone  for  this  purpose  had  been  pat- 
ented in  an  application  antedating  my  experiments,  I 
believe  by  G.  H.  Wigton.  Perhaps  I  should  also  men- 
tion that  the  Peruvian  experiments  were  made  at  an 
altitude  of  14,000  ft. 

The  results  emphasized  the  fact  that  air  is  necessary 
to  obtain  good  volatilization.  When  the  air  was  re- 
duced to  a  smaller  volume  than  that  mentioned  above, 
the  percentage  of  metal  volatilized  (silver  in  this  in- 
stance) dropped  materially.  It  rose  when  more  air  was 
admitted.     The  figures  as  stated  seemed  to  constitute 

■This  procedure  corresponds  to  U.  S.  patent  1,363, 8S5,  of  Robert 
H.  Bradford. 


the  conditions   under  which  volatilization  without  ex- 
cessive coal  consumption  was  best  secured. 

To  obtain  as  full  an  insight  as  possible  into  coal 
consumption,  which  appears  the  crucial  point  of  the 
whole  process,  I  have  plotted  the  coal  consumed  in  each 
test  as  a  function  of  the  tonnage  and  of  the  draft.  The 
accompanying  cut  represents  this  plot  and  shows  that 
the  coal  consumption  increases  with  increasing  tonnage 
and  increasing  draft.  Perhaps  the  figures  are  not 
exact  enough  to  enable  one  to  say  with  precision  how 
much  is  due  to  one  factor  and  how  much  to  the  other. 
However,  to  shed  as  much  light  as  possible  on  the 
question,  an  attempt  was  made  to  segregate  the  influ- 
ence of  the  different  factors  mathematically. 

Apparently  the  coal  consumption  can  be  represented 
in  first  approximation  as  a  linear  function  of  both  ton- 
nage and  draft  and  of  a  constant  representing  the  coal 
consumed  on  account  of  radiation.  The  coal  consump- 
tion should  therefore  be  representable  by  a  function  of 
the  character: 

z  =  a  -f-  bx  -f-  cy 
where  z  signifies  the  coal  consumption,  x  the  tonnage 
in  twenty-four  hours,  and  y  the  draft  in  feet  per  sec- 
ond reduced  to  0  deg.  C.    If  three  points  of  the  plot  are 


Ml 

*G46  MS 
*    660 

59 

P 

OSS 

X 

0J9     / 

OSl 

K  \ 

I  1 

031 

0      «UJ 

Coal  consumption  Is  expresse 
tons  per  24  hours 

iin 

Tons   Pacos(Ore)  per  24  Hours 

Coal  consumed  in  volatilization  tests,  function  of 
tonnage  and  draft 

firmly  established,  the  three  constants  can  be  calculated 
from  the  position  of  those  three  points.  With  the  end 
in  view  of  locating  three  points  as  correctly  as  possible, 
the  plot  was  divided  into  three  regions  as  indicated,  and 
each  region  was  averaged.  This  resulted  in  the  estab- 
lishment of  the  three  points  that  are  shown  in  the  plot 
surrounded  by  circles. 

The  determination  of  the  three  constants  a,  b  and  c, 
according  to  ordinary  algebraical  operation,  gives  the 
following  results: 

a  =  0.1715         b  =  0.0375         c  =  0.0925 

The  equation  quoted  above  therefore  becomes: 

z  =  0.1715  +  0.0375  x  +  0.0925  y 

From  this  formula  it  is  possible  to  calculate  the  fuel 
consumption  of  the  experimental  furnace  for  any  ton- 
nage and  draft,  which,  of  course,  has  to  be  done  with 
a  certain  amount  of  precaution,  as  the  experimental 
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which  the  formula  is  derived  are  not  abso- 

-  the  formula  can  be  expected  to 

experimental   results  within   a  certain 

Nevertheless,   I   think   it    is  safe   to  draw  the 

ng  conclusions: 

The  coal  consumption   is  caused  by  three  elements, 

:. -pending  on  the  tonnage  treated,  one  dependent  on 

the  draft,  and  one  independent  of  both.    In  other  words, 

if  both  the  tonnage  treated  and  the  draft  applied  were 

lown   to  almost   nothing,  there  would   still   remain 

able  coal  consumption.     This  portion  of  it  is 

rently  due  to  radiation:  it  occurs  no  matter  what 

s  put  through  the  furnace  or  what  draft 

;  a  ci  rtain  temperature  is  maintained. 

The  amount  of  radiation  indicated  by  the  formula  ap- 

iirse,  only  to  the  special  furnace  used  in  the 

.    which   had  a   4-in.   brick  lining   throughout   the 

whole  length  and  a  2-in.  asbestos  lining  outside  for  the 

great'  the  length.     It  is  evident  that  radiation 

will  be  reduced  the  larger  the  furnace  becomes,  because 

the  larger  the  furnace  diameter  the  smaller  the  radiat- 

e   in  proportion  to  the  cross-section,   which 

■•ugh  measure  of  the  furnace  capacity. 

-inline    a    furnace    so    perfect    that    radiation    is 

almost   avoided,   the   formula   derived   above   would   be 

reduced  to : 

z  —  0.0375  x    -    0.0925  y 
Then  for  tl  r  twenty-four  hours  and  a  gas 

velocity  of  2  ft.  per  second,  reduced  to  0  deg.  C,  the 
•  >nsumption  would  be  0.2975  tons  per  twenty-four 
hours,  or  9.92  per  cent  of  the  tonnage  treated. 

It  may  be  argued  that  if  this  is  the  coal  consumption 
obtainable  with  a  perfect  furnace  of  those  dimensions, 
it  could  always  be  reduced  by  adding  an  extra  length 
to  it,  with  the  object  of  utilizing  the  heat  of  the  gases 
for  preheating  the  ore.  This  is  undoubtedly  true.  The 
same  can  also  be  accomplished  by  providing  other 
means  for  preheating  the  ore  with  the  exhaust  gases. 
For  instance,  the  type  that  is  described  under  the  name 
the  Stetefeldt  drying  furnace  in  Schnabel's  "Handbook 
of  Metallurgy"  (Translation  by  Louis,  second  edition, 
p.  815)  would  seem  to  be  a  suitable  adjunct  to  a  rotary 
kiln  for  this  purpose.  A  similar  addition  to  a  volatili- 
zation kiln  has  been  suggested  by  Harai  R.  Layng 
Eng.  and  Mm.  .loam.,  Nov.  12,  1921,  p.  769).  It  would 
seem  to  me,  however,  that  although  the  idea  expressed 
in  that  article  is  perfectly  sound  and  in  agreement  with 
my  own,  the  form  in  which  it  is  shown  is  practicable 
only  in  connection  with,  and  perhaps  is  only  meant  for, 
a  briquetted  feed. 

With  an  entire  avoidance  of  radiation  and  with  per- 
fect utilization  of  the  waste  heat  of  the  gases,  the  coal 
consumption  would  be  reduced  to  3.75  per  cent  of  the 
feed,  assuming  the  furnace  to  be  fed  at  the  rate  of 
three  tons  per  twenty-four  hours,  as  assumed  above. 

This,  of  course,  would  be  an  ideal  which  it  might 
not  be  possible  to  approximate  under  practical  condi- 
tions; for,  if  an  attempt  were  made  to  reduce  the  coal 
consumption  to  such  a  low  point  by  introducing  means 
for  saving  the  heat  contained  in  the  waste  gases,  it  is 
possible  and  perhaps  probable  that  the  chloride  fume 
would  precipitate  on  the  cold  ore,  which  would  result 
in  impaired  volatilization.  It  is,  therefore,  by  no  means 
certain  that  the  fuel  economy  of  a  volatilization  kiln 
can  be  carried  to  the  point  indicated. 

If   I   understand    Mr.   Layng's   recent   article   in   the 
rid  Scii  correctly,  he  bases  his  cal- 

culations of  the  heat   requirements  of  a  volatilization 


kiln  on  the  assumption  that  25  per  cent  excess  air  is 
sufficient — which  thus  broadly  stated  would  seem  un- 
safe to  me — and  that  the  gases  can  be  discharged  from 
the  kiln  at  a  temperature  materially  below  the  con- 
densation point  of  the  fume,  so  that  the  latent  heat  of 
evaporation  of  the  chlorides  can  be  saved.  I  am  con- 
vinced that  if  condensation  of  chlorides  is  permitted  in 
the  kiln,  the  volatilization  efficiency  will  be  lowered. 

Analogies  with  other  processes  hardly  prove  the 
point.  In  the  lime-burning  operations  cited  by  Mr. 
Layng,  no  fume  is  formed,  and,  consequently,  there  is 
no  objection  against  discharging  the  gases  at  a  very 
low  temperature.  In  chloridizing  roasting  it  is  a  dis- 
tinct advantage  to  discharge  the  gases  at  a  low  tem- 
perature, as  this  cuts  down  volatilization  losses;  and 
I  wonder  if  there  is  not  a  causal  relation  between  the 
facts  that  the  Holt-Dern  furnace  uses  a  minimum  of 
fuel  and  (at  least  according  to  the  claims  of  its  design- 
ers)  roasts  without  losses  from  volatilization. 

For  these  reasons  I  would  not  feel  convinced  by  a 
calculation  of  such  constants  as  specific  heat  and  latent 
heat  that  it  is  possible  to  operate  a  volatilization  kiln 
with  good  heat  economy.  I  would  consider  that  the 
Bureau  of  Mines  proceeded  correctly  in  carrying  out 
volatilization  in  an  actual  furnace  and  observing  the 
fuel  consumption. 

Apparently  their  experiments,  begun  I  believe  by 
Oliver  C.  Ralston,  have  shown  that  volatilization  can  be 
carried  out  without  serious  practical  difficulty  and  with 
a  reasonably  small  percentage  of  salt.  The  practical 
applicability  of  the  process  will  then  largely  depend  on 
how  far  the  fuel  consumption  can  be  reduced. 

In  its  present  form  the  Bureau  of  Mines  process  will 
hardly  compete  with  other  processes  except  in  localities 
where  fuel  is  unusually  cheap.  The  problem  to  be 
investigated  next  should  be  to  determine  to  what  extent 
the  fuel  consumption  can  be  reduced  by  suitable  modifi- 
cations of  the  furnace.  Possibly  Mr.  Layng's  sugges- 
tions to  that  effect  point  in  the  right  direction. 


Bunker  Hill  &  Sullivan  Reports 
Improved  Conditions 

The  ore  blocked  out  in  the  Stemwinder,  Sullivan,  and 
Bunker  Hill  mines  of  the  Bunker  Hill  &  Sullivan  Mining 
&  Concentrating  Co.  amounts  to  4,227,008  tons.  Pro- 
duction during  1921  was  high,  in  consequence  of 
improvement  in  labor  supply;  but  lowered  value  of  lead 
resulted  in  decreased  returns.  Custom-ore  receipts 
were  satisfactory,  and  are  increasing  regularly.  Opera- 
tions at  the  company's  smelter  and  refinery  were  main- 
tained throughout  the  year  on  a  satisfactory  basis, 
according  to  Stanly  A.  Easton,  the  general  manager. 

According  to  the  annual  report  just  issued,  the  mine 
at  Kellogg  produced  426,530  tons  of  ore,  at  an  average 
cost  of  $3,199  per  ton,  compared  with  $3,189  in  1920. 
Exploration  work  aggregated  3,471  ft.,  at  a  cost  of 
$16.81  per  foot.  The  ore  was  trammed  to  the  mill  at  a 
cost  of  8.2c.  per  ton,  compared  with  9.2c.  during  1920. 
General  mill  expense  was  33c.  per  ton.  The  tonnage 
handled  in  the  plant  at  Kellogg  was  592,346,  which 
included  158,820  tons  of  Sweeney  mill  tailing  and  11,996 
tons  of  Sierra  Nevada  ore  The  concentrate  produced 
amounted  to  89,923.20  tons,  of  the  following  composi- 
tion: lead,  41.36  per  cent;  silver,  13.88  oz.  The  com- 
pany shipped  89,746.99  tons  of  concentrate.  Costs  and 
technical  data  are  given  in  great  detail  in  the  highly 
informative  report. 
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Rotch  Hall,  containing  the  Simpkins  ore-dressing,  assay,  and  metallurgical  laboratorit 

at  Harvard  University 


Mining  Instruction  at  Harvard 

Four-  and  Five-Year  Curricula — Close  Association  of  Harvard  College  and  Technical 
Divisions — Business  Administration  Subjects  and  Mining  and  Metallurgy  Brought  Together 
— High  Admission  Requirements  Maintained — Contact  With  Large  University  Stimulating 

By  George  J.  Young 

Western  Editor,  Engineering  and  Mining  Journal-Press 


A  BOUT  ELEVEN  YEARS  AGO  I  visited  the  mining 
l\  school  at  Harvard  University,  and,  in  December, 
■L  _L.  1921,  I  visited  it  again.  In  the  decade  and  more 
there  has  been  but  little  change  in  appearance,  in 
appurtenances,  or  in  other  features.  Surely,  with  the 
many  changes  taking  place  in  the  mining  industry  dur- 
ing this  interval,  one  would  expect  to  see  a  commen- 
surate growth  in  the  resources  and  methods  of  the 
school,  but  such  has  not  apparently  been  the  fact,  or  at 
least  I  was  unable  to  discover  it. 

Delving  into  the  history  of  the  school,  it  is  of  interest 
to  know  that  undergraduate  work  in  technical  subjects 
was  discontinued  in  1906,  but  that  it  was  maintained  on 
a  graduate  basis  until  1914.  At  that  time,  aided  and 
abetted  by  many  well-wishers,  a  flirtation  between  the 
Harvard  engineering  schools  and  the  Massachusetts 
Institute  of  Technology  resulted  in  a  marriage  between 
the  two  technical  schools.  I  infer  that  the  marital 
period  was  not  an  altogether  happy  one.  In  1917,  the 
Supreme  Judicial  Court  of  Massachusetts  decreed  that 
the  Harvard  McKay  fund  could  not  be  used  in  the 
furtherance  of  the  family  life,  and  a  divorce  resulted. 

The  general  disturbance  of  the  war  period  and  the 
shifting  of  policy  from  one  direction  to  another,  and 
back  again,  are  without  doubt  important  causes  of  the 
present  status  of  the  mining  school;  they  furnish  an 
obvious  explanation  for  its  failure  to  maintain  a  pro- 


gressive development  as  noted  previously.  Before  1914, 
Harvard  undoubtedly  had  an  excellent  school,  which 
compared  favorably  with  other  mining  schools,  but  at 
present  there  is  apparent  need  for  an  active  interest 
on  the  part  of  those  in  control  in  modernizing  various 
features  of  the  school. 

Harvard  established  the  Harvard  Engineering  School, 
of  which  the  mining  school  is  a  part,  in  1918.  This 
school  provided  undergraduate  and  graduate  programs. 
The  four-year  program  leads  to  a  degree  of  Bachelor  of 
Science,  and  in  the  case  of  mining,  an  additional  year 
secures  the  degree  of  Mining  Engineer.  Thus  it  may  be 
inferred  that  the  program  on  a  graduate  basis  was  not 
a  great  success.  That  it  was  not  wholly  a  failure  is 
shown  by  the  adherence  to  the  idea  of  a  considerable 
amount  of  college  work  in  non-technical  subjects  as  a 
prelude  to  the  technical  work.  Approximately  four- 
fifths  of  the  four-year  engineering  program  is  pre- 
scribed and  the  remainder  is  available  for  electives  in 
general  subjects  to  be  selected  in  Harvard  College.  The 
student  who  wishes  to  spend  more  time,  can  give  an 
extra  year  to  general  studies  before  beginning  his  third 
year  by  extending  the  prescribed  studies  of  the  first  two 
years  over  three  years.  There  is  the  definite  purpose  of 
maintaining  close  relationship  between  the  student 
bodies  and  faculties  of  the  school  and  college  "in  order 
that  engineering  students  may  participate  fully  in  the 
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of  the  college,  and  also  have  the  benefit  of  instruc- 
ondei  teachers  whose  interests  and  activities  lie 
le  of  technical  fields." 

ENTRANCE  by  Examination  Required 
al  plans,  the  basic  idea  of  all  being  the  examina- 
method,  are  available  to  the  student  for  entrance 
into  the  first  year  of  the  engineering  programs.     The 
plan  requires  that  the  candidate  for  admission  pre- 
sent  evidence   of  an   approved   school   course   satisfac- 
.  completed,  and  that  he  must  take  examinations  in 
English.  French,  or  German,  or  Spanish,  or  Latin  (two- 
Greek,  mathematics,  or  physics,  or  chemistry, 
and  a  fourth  subject,  which  may  be  language,  history, 
mathematics,  physics,  or  chemistry.    An  attempt  to  get 
at  the  real  qualifications  of  the  candidate  is  made.    It  is 
■terest   to   note  that  neither   Greek  nor   Latin    is 
definitely  required  for  entrance.    In  substance,  entrance 
is  predicated  on  attainment  of  a  good  high-school  course. 

In  addition  to  the  four-year  undergraduate  courses  in 
mining  and  metallurgy,  two  five-year  programs  are 
offered,  one  in  mining  and  business  administration,  and 
one  in  metallurgy  and  business  administration.  Busi- 
ness administration  is  superimposed  on  the  mining 
course  and  begins  with  the  principles  of  accountancy  in 
the  third  year.  In  the  fourth  year  factory  management 
and  shop  accounting,  marketing,  and  industrial  finance, 
and  in  the  fifth  year,  business  policy,  labor  problems,  and 
business  economics,  are  given. 

The  same  courses  are  given  in  the  parallel  five-year 
course  in  metallurgy  and  business  administration.  This 
grafting  of  managerial,  financial,  labor,  and  economic 
subjects  on  the  technical  course  is  of  considerable  in- 
terest to  mining  educators.  The  attempt  to  graft  cul- 
tural subjects  upon  the  technical  course  is  relegated 
to  the  background  and  depends  upon  the  student's  voli- 
tion. These  two  grafts  (I  am  using  the  term  in  its 
horticultural  significance),  represent  two  modern  trends, 
both  of  which  have  been  furthered  by  engineers.  As 
there  has  not  been  sufficient  time  for  either  to  take 
properly,  the  outcome  of  this  experiment  is  yet  to  be 
seen.  I  feel  sure,  however,  that  the  business  administra- 
tion must  ultimately  be  given  from  the  viewpoint  of  the 
mining  industry  and  by  men  thoroughly  familiar  with 
the  conditions  surrounding  that  industry.  It  must 
logically  be  based  upon  a  thorough  course  of  funda- 
mental economics  presented  from  the  industrial  view- 
point rather  than  from  the  academic.  Further,  the 
program  logically  should  be  considered  for  the  entire 
time  and  the  subjects  of  industrial  administration  and 
business  practice  woven  into  it  consistently  rather  than 
appearing  as  a  top  graft  of  dubious  virility. 

Subjects  Covered  in  Mining  Curriculum 
The   four-year   mining   course   cannot  be  definitely 
analyzed,  as  the  courses  are  inadequately  described  and 
time  quantities   are  omitted  from  the  catalog.     The 
subjects  given  are  as  follows: 

Mathematics — Includes  trigonometry,  analytic  geometry, 
and  calculus. 

Chemistry — Inorganic  chemistry,  theoretical  and  physical 
chemistry,  qualitative,  quantitatve,  metallurgical  chem- 
istry, and  assaying. 

Physics — One  year. 

English — One  year  or  elective  if  anticipated. 

Drawing — Mechanical,  freehand,  descriptive  geometry. 

Surveying — Topographical  and  railroad  (eight  weeks  in 
summer) . 

Mining  camp — Six  weeks  or  equivalent. 


Engineering  principles — 

Mechanics,  including  statics,  kinematics,  kinetics. 
Resistance  of  materials. 
Hydraulics  and  laboratory. 
Mechanical  and  electrical — 

Heat  engineering,  including  laboratory. 
Electrical  engineering,  including  laboratory. 
Accounting. 
Geology  and  Mineralogy — 

Mineralogy,   general   geology,   economic   geology,   geo- 
logical mapping. 
Metallurgy — Principles  of  metallurgy,  metallurgy  of  iron 
and  steel,  leaching  processes,  non-ferrous  metals,  ore 
dressing. 
Mining — Prospecting  and  exploring,  metal  mining,  mining 

equipment,  coal  mining. 
Fifth  year  work — Mine  surveying,  mining  projects  and 
design,  petrography,  economics  of  mining,  mine  exami- 
nations and  reports,  problems  in  the  treatment  of  ores 
or  problems  in  ore  deposits. 
The  undergraduate  course  has  essentially  sound 
preparation  in  fundamentals,  but  has  no  novel  trends, 
nor  are  such  to  be  noted  in  the  graduate  year.  Taking 
the  five  years  as  a  whole,  there  are  lacking  principles  of 
economics,  and  sociology  and  psychology  in  their  rela- 
tion to  industry.  The  groundwork  of  engineering  prin- 
ciples is  given,  but  further  development  appears  to  be 
relegated  to  the  fifth  year  and  appears  in  the  form  of  a 
"project"  course,  in  which  the  student  exploits  in  an 
engineering  way,  on  paper,  either  a  real  or  imaginary 
mining  project.  This  follows  a  practice  not  uncommon 
in  mining  schools.  Here,  as  well  as  at  other  institutions, 
the  attempt  is  made  to  co-ordinate  ground-work  courses 
and  apply  them  to  a  definite  problem.  Where  this  is 
done  in  a  perfunctory  way,  there  is  much  to  be  desired, 
but  under  painstaking  supervision  a  good  deal  of  benefit 
accrues  to  the  student.  It  is  an  open  question  whether 
the  same  end  could  not  be  served  better  by  a  systematic 
set  of  mining-engineering  problems  which  would  tie  in 
all  of  the  various  ground-work  courses  in  such  a  way 
as  to  call  for  concrete  application  of  principles  and  in- 
formation, given  not  only  in  courses  but  also  available 
in  reference  books  and  periodicals. 

Mining  and  Business  Administration 
The  five-year  program  in  mining  and  business  admin- 
istration appears  to  be  a  concession  that  something 
further  is  needed,  in  addition  to  the  technical  and  pre- 
paratory courses,  to  fit  a  graduate  for  positions  requir- 
ing managerial  capacity.  In  the  limited  time  at  my  dis- 
posal I  was  unable  to  delve  into  the  substance  of  the 
business-administration  courses  tied  on  to  the  technical 
work,  but  as  I  remarked  in  the  beginning,  they  appear 
more  as  appendices  than  an  integral  part  of  the  course. 
Even  as  such,  however,  they  have  value,  and  the  expe- 
rience of  Harvard  with  them  will  be  of  interest  to  both 
engineers  and  others  interested  in  mining  education. 

The  courses  devoted  to  mining  and  base-  and  precious- 
metal  metallurgy  do  not  appeal  for  their  novelty  in  pres- 
entation or  wealth  of  accessory  facilities.  Rather  do 
they  appear  to  need  considerable  reorganization  and 
modernizing.  Apparently,  the  lecture  system  prevails, 
and  with  it  go  its  inseparable  limitations.  However,  a 
hard-working  student  can  get,  by  supplementary  work 
of  his  own,  a  fair  position  in  these  subjects. 

Rotch  Laboratory,  which  includes  the  ore-dressing, 
assaying,  and  chemical  laboratories,  and  the  mining 
class-rooms  and  library,  was  planned  and  equipped  a 
number  of  years  ago,  and  relatively  few  changes  have 
taken  place  since.  The  ore-dressing  equipment  is  the 
result  of  an  attempt  to  put  a  mill  into  a  laboratory,  and 
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the  arrangement  does  not  appeal  to  me  as  being  either 
particularly  useful  or  convenient.  A  greal  deal  could  be 
dour  iii  improving  and  modernizing  both  the  small  and 
large  equipment. 

Foxcrofi  House  has  been  turned  over  to  the  depart- 
ment of  economic  geology  and  has  been  improved  and 
made  suitable  for  the  purpose.  This  particular  unit  is 
well  organized  and  is  in  keeping  with  the  mineralogical 
work.  Mineralogy,  geology,  and  economic  geolog}  have 
apparently  held  to  a  food  pace  and  .  ompa  re  favorably 
with  equivalent  work  in  other  institutions. 

Only  a  few  of  the  other  laboratories  were  visited,  and 
the  time  available  permitted  only  a  superficial  view. 
The  electrical  and  mechanical  laboratories  are  interest- 
ing. The  metallographical  laboratory  maintains  its  high 
standard. 

Harvard  Conspicuous  in  Achievement 
of  Its  Graduates 

Harvard  University  has  been  conspicuous,  in  com- 
mon with  other  great  American  universities,  in  the 
achievement  of  its  graduates.  It  is  interesting  to 
inquire  into  what  ideals  have  been  developed  that  may 
contribute  their  share  toward  producing  men  of  leader- 
ship and  power.  I  discussed  this  subject  with  Professor 
H.  T.  Hughes,  dean  of  the  Harvard  Engineering  School, 
and  the  result  is  given  in  the  following: 

The  admission  requirements  of  Harvard  are  the  high- 
est. Students,  are  encouraged  to  participate  in  the  ad- 
vantages of  Harvard  College  and  the  life  of  the  institu- 
tion as  a  whole.  There  is  close  contact  of  students  and 
faculty  as  well  as  intercontact  of  faculty  members. 
Some  of  the  faculty  members  are  conspicuous  leaders  in 
their  subjects.  The  general  policy  of  the  engineering 
school  is  away  from  facts  and  specialization  and  toward 
fundamental  scientific  training.  Teaching  a  man  to 
think  and  developing  ability  to  solve  new  problems  are 
the  objectives  of  the  instruction.  Student  activities  are 
subordinated  and  kept  in  proper  balance. 

The  foregoing  are  excellent  ideals  and  in  substance 
prevail  to  a  greater  or  less  extent  in  all  well-organized 
universities  and  technical  schools.  Harvard  and  other 
schools  may  well  inspect  their  curricula  and  methods  of 
instruction  in  the  light  of  modern  trends  and  the  com- 
plex life  about  us,  and  determine  to  what  degree  general 
ideals  and  modern  demands  upon  graduates  are  being 
co-ordinated,  and  the  inherent  responsibilities  of  edu- 
cators fulfilled. 

There  are  not  many  students  in  the  mining  depart- 
ment at  Harvard.  As  far  as  my  information  goes,  there 
has  been  never  more  than  a  relatively  small  number. 
Whether  there  will  be  larger  numbers  when  the  en- 
gineering school  recovers  fully  from  the  separation  from 
the  Massachusetts  Institute  of  Technology  remains  to 
be  seen.  With  greater  numbers  there  will  undoubtedly 
be  a  larger  development  of  the  essentially  technical  part 
of  the  course.  The  course  as  a  whole,  as  it  now  stands, 
has  a  certain  value  to  mining  students  in  that  it  offers 
good  teachers  and  excellent  fundamental  work,  as  well  as 
contact  with  a  great  university,  in  a  considerable  pro- 
portion of  the  present  curriculum.  This  equips  the 
graduate  to  develop  his  own  position  and  strengthen 
his  technical  knowledge  during  the  time  in  which  he  is 
getting  a  foothold  in  the  industry.  The  course  thus 
affords  important  advantages  to  the  individual,  and  the 
outcome  may  be  quite  as  satisfactory  as  would  be  the 
case  with  a  more  intensive  cultivation  of  technical 
knowledge  in  the  university. 


Mineral  Production  of  Ecuador 

The  mining  industry  of  Ecuador   is  limited  to  the 
production  of  gold,  petroleum,  and  salt    Tie-  total 
of  the  mineral  production  is  not  knowi  ifficial 

records  have  been  kept,  but  the  production  remains 
approximately  the  same  each  year,  according  to  F.  W. 
Coding,  of  Guayaquil,  writing  in  Commu  ret  i:<  ports. 

Gold  is  produced  at  one  mine — the  South  American 
Development  Co.,  at  Portovelo,  in  the  southern  part  of 
Kcuador.  near  Zaruma.  The  control  of  this  industry 
is  based  on  a  contract  between  the  Ecuadorian  go 
ment  and  the  company  in  charge.  The  production  in 
1921  was  22.224  lb.  of  metallurgic  precipitates,  valued 
at  $774,975,  and  1,313  troy  ounces  of  mill  bullion,  worth 
$4,561.  The  production  is  disposed  of  to  the  United 
States,  the  total  output  being  exported.  No  stocks 
are  kept  on  hand.  A  considerable  sum  has  been  ex- 
pended during  the  last  few  years  to  place  this  industry 
in  a  first-class  condition,  and  new  veins  have  been 
located  which  are  said  to  be  richer  than  those  previously 
discovered.  These  mines  are  rather  difficult  to  reach, 
all  freight  and  passengers  being  carried  on  the  backs 
of  mules  over  the  tops  of  the  mountains. 

The  salt  industry  of  Ecuador  is  a  government  mo- 
nopoly. The  deposits  are  found  in  the  region  of  Payana, 
Punta  Arenas,  Salinas,  Charapoto,  Crucita,  Latucunga, 
Guaranda,  and  the  Galapagos   islands. 

Deposits  of  guayaquillite  are  found  in  the  Canton  of 
Daule,  near  the  Daule  River,  and  occur  over  a  consid- 
erable tract  of  land.  The  substance  is  utilized  in  the 
manufacture  of  explosives.  No  developments  have  ever 
taken  place  in  this  district,  but  apparently  the  mineral 
exists  here  in  commercial  quantities.  It  belongs  to  the 
fossil  resins  and  has  the  aspect  of  an  impure  wax. 
Judging  from  the  manner  in  which  the  nodules  of 
guayaquill'^e  present  themselves  disseminated  in  the 
alluvial  soil  along  the  Daule  River,  it  is  not  probable 
that  large  deposits  exist. 


Ray  Consolidated  Mining  and  Milling  Cost 
Approximately  Equal 

The  thirteenth  annual  report  of  the  Ray  Consolidated 
Copper  Co.  for  1921  covers  greatly  curtailed  operations, 
for  the  plant  was  shut  down  for  the  last  nine  months 
of  the  year.  A  total  of  351,823  tons  was  hoisted 
through  No.  2  shaft,  an  average  of  3,627  tons  per  day. 
The  ore  shipped  to  the  mill  at  Hayden  amounted  to 
349.496  tons,  averaging  1.65  per  cent  copper,  and  2.327 
tons,  averaging  3.10  per  cent  copper,  was  sent  direct 
to  the  smelter  for  fluxing  purposes.  Of  the  total  ore, 
8  per  cent  came  from  development,  2  per  cent  from 
active  stoping,  and  90  per  cent  from  reserve  drawing. 
The  mining  cost  for  the  year  was  $1.31  per  ton,  exclu- 
sive of  depreciation.  Coarse  crushing  and  loading  ac- 
counted for  4c.  of  this. 

Following  shows  five  years'  milling  performance: 


Pounds  of 

Feed. 

Copper 

Per    Cent 

Recovery, 

Recovered 

Year 

Tonnage 

Copper 

Per  Cent 

Per  Ton  of  Ore 

1921 

406.172 

1.646 

77  82 

25  62 

1920 

1.706.928 

1.720 

81.98 

28  20 

1919 

1.621.600 

1   814 

79    45 

28  83 

1918 

3.411.000 

I    613 

74  92 

24    17 

1917 

3,560,900 

1.635 

74.  53 

24.  37 

The  recovery  of  copper  in  the  form  of  sulphide  was 
89.42  per  cent,  whereas  only  29.66  per  cent  of  the  oxide 
copper  was  recovered.  The  cost  of  milling,  exclusive  of 
depreciation,  was  $1.22  per  ton. 
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Mining  Regulations  in  Mongolia 


THE   following  provisional   regulations  governing 
•i  Mongolia  have  been  sent  us 
W.  F.  Collins,  now  at  Peking,  China: 
1.  All  exploitation  of  mine*  in  Mongolia  shall  In'  con- 
d    under    the    following    regulations,    which    are 
mal  to  the  existing  Regulations  for  Mining  Enter- 
idministrative  orders  relating  thereto. 

esiring    to    exploit    mines    in    Mongolia 

■  g  under  Classification   1    of  the  Regulations   for 

g  Enterprise   shall  submit  applications  in  accord- 

with    the    requirements   of  Article  9  of  the  said 

regulations  as  now   existing. 

3.  With  reference  to  minerals  coming  under  Classi- 
fication 2  of  the  Regulations  for  Mining  Enterprise: 
If  the  land  has  not  been  leased  by  the  Mongol  owner 
thereof,  he  being  holder  of  the  surface  rights,  the  situ- 
ation will  be  governed  in  accordance  with  the  pro- 
visions of  Article  10  of  the  Regulations  for  Mining 
Enterprise  and  Articles  13  to  15  of  the  detailed  regula- 
tions. However,  if  he  shall  have  leased  the  land,  these 
prior  rights  shall  belong  to  the  lessee,  who  will  enjoy 
the  same. 

4.  When  additional  land  is  needed  by  the  holders  of 
the  mining  rights,  for  any  of  the  purposes  set  forth 
in  Article  57  of  the  Regulations  for  Mining  Enter- 
prise, the  Mongol  owner  thereof  may  not  arbitrarily 
withhold  the  same  in  order  to  obtain  an  exorbitant 
compensation.  Moreover,  holders  of  mining  right  are 
not  allowed  to  engage  in  other  enterprises  within  the 
limits  of  the  said  land  thus  acquired,  nor  within  the 
area  of  the  original  mining  concession. 

5.  In  accordance  with  the  provisions  of  Articles  59 

.  of  the  Regulations  for  Mining  Enter- 
prise, the  CMongol)  owner  or  other  persons  concerned, 
•itled  to  compensation  (for  land  taken)  under  the 
provisions  of  the  last  article  (No.  4),  but  should  the 
Mongol  owner  have  already  leased  his  property  to 
others,  then  the  lessee  is  entitled  to  the  said  com- 
pensation. 

6.  Holders  of  mining  rights  shall  not  prevent  the 
Mongols  from  having  access  to  the  lands  of  the  mining 
area  not  yet  in  actual  use,  nor  to  those  for  which  they 
have  received  compensation  fas  provided  for  hereto- 
fore in  Article  4),  for  the  purposes  of  dwelling,  pas- 
turing cattle,  cultivating,  or  engaging  in  other  ways 
the  obtaining  of  a  livelihood. 

7.  In  addition  to  the  mining  taxes  imposed  in  accord- 
ance with  the  provisions  of  Article  79  of  the  Regula- 
tions for  Mining  Enterprise,  supplemental  taxes  shall 
be  paid  to  the  Mongolian  authorities  as  follows: 

Ca)  For  concessions  on  which  the  mineral  being 
mined  comes  under  Classification  1  of  Article  6  of 
the  Regulations  for  Mining  Enterprise,  the  annual 
tax  shall  be  ten  cents  I  yuan  I  per  mow  ( one-sixth 
acre 

For  alluvial  sands  containing  platinum,  gold,  tin 
or  iron  the  annual  tax  shall  be  ten  cents  (yuan) 
per  ten  chang  (117     ft.)   in  length  of  river  bed! 

For  minerals  being  mined  which  come  under  Classi- 
fication 2  of  Article  6,  the  annual  tax  shall  be  five 
cents   (yuan)   per  mow. 

P'or  mining  concessions  which  have  not  yet 
been  prospected,  the  annual  tax  shall  be  calculated 
at  the  uniform  rate  of  two  cents   lyuan)  per  mow. 


8.  In  addition  to  the  taxes  imposed  upon  the  basis 
of  mineral  output  or  production,  in  accordance  with 
the  provisions  of  Article  81  of  the  Regulations  for 
.Mining  Enterprise,  supplementary  taxes  shall  be  paid 
to  the  Mongolian  authorities  as  follows: 

(a)  For  minerals  which  come  under  Classification 

1  of  Article  6  of  the  Regulations  for  Mining  Enter- 
prise, a  tax  of  .005  the  market  price  at  the  place  of 
production. 

(b)  For  minerals  which  come  under  Classification 

2  of  Article  6  of  the  Regulations  for  Mining  Enter- 
prise, a  tax  of  .0035  the  market  price  at  the  place 
of  production. 

(c)  In  the  future,  should  the  rate  of  tax  to  be 
paid  under  the  existing  Regulations  for  Mining 
Enterprise  be  revised,  the  supplementary  area  and 
production  taxes  imposed  under  the  provisions  of 
Articles  7  and  8  of  these  regulations  shall  be  paid 
at  the  rate  of  one-third  of  those  imposed  by  the 
amended   regulations. 

After  the  mining  concessionaire  has  paid  the  taxes 
called  for  by  Article  7  and  8  of  these  regulations, 
the  Mongolian  authorities  shall  not  under  any  pre- 
text extort  or  levy  further  commissions,  duties,  or 
taxes  of  any  kind. 

9.  In  view  of  the  fact  that  the  additional  area  and 
production  taxes,  as  provided  for  by  Articles  7  and 
8  of  these  regulations,  have  been  imposed,  should  the 
concessionaire  have  any  difficulties  with  either  Mongol 
officials  or  Mongol  people,  and  the  latter  take  advantage 
of  the  situation  to  stir  up  trouble  and  hamper  the  min- 
ing operations,  it  shall  be  the  duty  of  the  responsible 
authorities  to  deal  with  the  matter  according  to  law, 
and  in  addition,  the  Mongol  head-men  will  be  severally 
held  responsible  and  required  to  guarantee  the  neces- 
sary protection  and  to  take  immediate  measures  to 
do  away  with  the  malpractices. 

10.  It  is  not  permitted  to  pledge  the  land  surface  of 
mining  concessions  as  security  for  loans,  nor  may  the 
land  rights  be  transferred  to  others. 

11.  All  cases  in  connection  with  the  exploitation  of 
mines  in  Mongolia  are  to  be  dealt  with  by  the  Board 
of  Agriculture  and  Commerce  as  well  as  by  the  Mining 
Supervision  Office,  according  to  law.  The  concession- 
aire, having  received  his  permit  (from  the  Board  of 
Agriculture  and  Commerce),  and  the  same  having  been 
duly  registered,  he  will  then  apply  to  the  Bureau  of 
Mongolian  and  Thibetan  Affairs  for  a  mining  license 
in  the  Mongolian  language,  and  the  said  bureau  will 
issue  the  necessary  instructions  to  the  Mongolian  au- 
thorities, in  order  that  no  misunderstanding  may  arise. 

12.  The  concessionaire,  at  the  time  of  taking  out  the 
above-mentioned  license,  in  the  Mongolian  language, 
must  pay  to  the  Bureau  of  Mongolian  and  Thibetan 
Affairs  for  the  same,  a  fee  of  20  per  cent  of  the 
amount  of  the  registration  fee  paid  to  the  Board  of 
Agriculture  and  Commerce. 

13.  All  mines  for  which  permits  have  already  been 
granted  prior  to  the  official  promulgation  of  these  regu- 
lations shall  be  subject  to  and  governed  by  the  old  pro- 
cedure. 

14.  These  regulations  will  take  effect  from  the  date 
upon  which  they  are  duly  authorized  and  officially  pro- 
mulgated. 


Juno  S,   1922 
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The  Mineral  in  Ground  Form  Is  Used  in  a  Number  of  Important  Manufactures- 
No  Generally  Accepted  Specifications  Have  Been  Established  —  Trade 
Customs  as  to  Shipment  and  Settlement — Market  Usually  Steady 


By  Raymond  B.  Ladoo 

Mineral    I  I  ureau  of  Mines 


TALC  is  marketed  principally  in  powdered  form; 
it  is  used  in  a  great  variety  of  industries.1  The 
most  important  uses  in  approximate  order  are: 
in  paper,  chiefly  as  a  filler;  in  ready  roofing,  as  a  filler 
and  as  surfacing  material;  in  paints,  as  an  inert  ex- 
tender; in  rubber,  as  a  dusting  agent  and  filler;  in 
textiles,  chiefly  as  a  filler;  in  soap,  as  a  filler;  in  toilet 
preparations;  in  wire-insulating  compounds;  as  a 
ceramic  material;  and  in  dressing  leather.  Massive 
talc  is  sawn  into  crayons  and  pencils  for  metal  workers, 
black-board  use,  and  for  tailors  (tailor's  chalk).  When 
turned  cr  carved  into  various  forms  and  baked  to  a 
hard  dense  substance  it  is  known  as  "lava."  and  is  used 
for  gas-burner  tips  and  electrical  insulation. 

The  industries  which  use  talc  as  a  raw  material  are 
suggested  in  the  preceding  paragraph.  Practically  all 
the  ground  talc  sold  is  ground  by  the  producers  of  crude 
talc,  and  little  is  sold  for  later  grinding  by  jobbers. 

Largest  Markets  in  Northeastern  States 

The  largest  markets  for  talc  are  the  great  industrial 
districts  east  of  the  Mississippi  and  north  of  Virginia 
and  Kentucky.  No  system  of  centralized  marketing 
points  or  "basing  points"  exists  in  the  talc  industry, 
and  practically  all  talc  is  sold  f.o.b.  cars  at  mill.  For 
Vermont  talc  the  principal  points  are  Johnson,  Water- 
bury,  East  Granville,  Rochester,  and  Chester,  Vermont; 
for  New  York  talc  the  principal  points  are  Gouvemeur 
and  Natural  Bridge;  for  California,  Los  Angeles  and 
Keeler.  Some  large  talc  companies  are  not  much  in- 
terested in  job-lot  business,  but  prefer  to  sell  in  car 
lots  to  jobbers  and  let  them  handle  the  smaller  orders. 
Thus  the  marketing  points  for  small  lots  may  be  New 
York,  Chicago,  Philadelphia  or  other  cities  where 
jobbers  maintain  warehouses. 

Exports  Negligible 

The  annual  consumption  of  talc  in  the  United  State 
for  the  last  ten  years  is  shown  in  the  accompanying 
chart.  As  exports  are  negligible,  total  domestic  con- 
sumption has  been  assumed  as  domestic  production  plus 
imports.  Seasonal  fluctuation  in  demand  seems  to  be 
small,  though  possibly  a  stronger  demand  is  usually 
shown  in  spring  and  summer,  particularly  for  the 
grades  of  talc  which  enter  into  building  supplies  such 
as  paint  and  ready  roofing. 

Specifications  Not  Generally  Standardized 

No  generally  accepted  standard  specifications  and 
tests  for  talc  now  exist,  although  some  individual  con- 
sumers have  their  own  standards.  Most  talc  is  pur- 
chased either  on  the  basis  of  a  comparison  with  mate- 

*  Published  by  permission  of  the  Director,!:.  S.  Bureau  of  Mines 
'With  talc  is  also  included  pyrophyllite.  which  closely  resembles 

talc   in   nearly    all   its   properties   and   is   mined,   ground,   and   sold 

as  talc. 

■"An  extensive  list  of  uses  is  given  bv  Ladoo,  R.  B.,  "The  Uses 
of  Talc  and  Soapstone,"  Chemical  d  Metallurgical  Engineering, 
Aug.  11.  1920,  pp.  235-236. 


rial  previously  used  and  found  satisfactory,  or  upon  the 
basis  of  actual  plant  tests.  In  general,  chemical 
analyses  are  of  little  value  and  are  not  often  mad. 
the  value  of  a  talc  usually  depends  upon  physical 
properties  such  as  color,  fine  grain-size,  "slip,"  and 
"retention."  However,  some  consumers,  for  example 
some  manufacturers  of  paper  and  of  toilet  powders, 
demand  a  low  lime  content.  To  other  consumers  in  the 
same  industries  lime  does  not  seem  objectionable.  A 
high  content  of  iron  oxide  is  often  detrimental,  as  it 
usually  indicates  poor  color.  In  some  industries  a  high 
silica  content  is  objectionable,  for  it  indicates  free 
silica  or  grit. 

Apparently,  specific  gravity  of  the  ground  talc  may  be 
important  for  some  industries — paint,  for  example. 
New  York  fibrous  talc  may  vary  from  thirty-one  up  to 
forty-six  pounds  per  cubic  foot. 

A  high-grade  tele,  in  general,  should  be  of  a  pure 
white  color,  low  in  lime  and  iron,  free  from  grit  and 
specks  or  impurities,  and  finely  ground  (200  mesh  or 
finer).  A  good  "slip"  (greasy  feel)  may  or  may  not  be 
desired.  This  grade  of  talc  is  used  mainly  by  the 
toilet-powder  trade. 

Industrial  talc  usually  is  not  as  pure  white  in  color, 
excepting  New  York  fibrous  talc  and  some  Canadian 
talcs,  as  that  used  for  the  other  purpose  noted.  It  often 
contains  lime  and  sometimes  free  silica ;  often  it  is  not 
as  finely  ground. 

Various  Types  Named  for  the  District 

Talcs  from  various  districts  vary  greatly  in  appear- 
ance and  physical  properties  and  are  known  to  the  trade 
by  the  name  of  the  district  from  which  they  come.  The 
principal  types  sold  in  the  United  States  are  Vermont 
talc  (foliated,  granular,  and  "grit"3  talc)  ;  New  York 
fibrous  talc,  also  known  as  asbestine,  (from  the 
Gouverneur  district,  St.  Lawrence  County  i  ;  New  York 
granular  talc  (from  the  Natural  Bridge  district) ;  North 
Carolina  pyrophyllite  (from  Glendon  and  Hemp,  N.  C.)  ; 
North  Carolina  white  talc;  California  toilet-grade  talc; 
Canadian  talc  (toilet  and  industrial  grades)  ;  and  Italian 
and  French  talcs  (toilet  grades). 

The  fineness  of  grinding  varies  widely  and  depends 
upon  the  use  for  which  the  talc  is  intended  and  upon 
the  consumer's  ideas  of  his  needs.  In  general,  indus- 
trial grades  of  talc  are  standardized  according  to  the 
proportion  through  a  200-mesh  sieve,  various  specifica- 
tions requiring  from  95  to  99.8  per  cent  through  the 
screen.  Roofing-grade  talc,  if  used  as  a  dusting  agent, 
may  have  a  maximum  grain  size  varying  from  100  to 
140  mesh  or  even  finer.  For  prepared  roofing  granules 
various  grades,  such  as  through  20  mesh  on  40  mesh, 
through  40  on  60,  through  40  on  100,  through  30  on  80, 
and  so  on,  are  made. 

Talc  pencils  and  steel  workers'  crayons  are  sawn 
from  massive  talc.    The  5-in.  length  has  been  the  stand- 
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,  in.  have  been  made,  and  the 
ime  standard,  due  to  its  greater 
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aining  one-halt'  to  one 
Fairly  hard,  tough  crayons  are  preferred, 
..r  and  do  not   wear   readily. 

Material  Should  Be  Kept  Dry 

:'  fine  grinding  by  dry  methods  increase 

damp   materials,   an  effort    is   made  to  keep 

as   :    ssible.     Thus  the  moisture  in  the 

roduct    is    usually    low.      The    price    of    the 

ilc  is  influenced  little  it'  at  all  by  small  varia- 

in    quality.      If    the    talc    is    satisfactory    it    is 

•  the  contract  price:  if  it  is  unsatisfactory  it 

and  will   not   be  taken   at   any  price.     Large 

•ale    usually    buy    on    a    yearly    contract 

-    and  all  shipments  are  in  carload  lots.     Small  pur- 

jobbers  may  be  in  any  quantity,  from  a  few 
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pounds  up  to  a  minimum  carload,  but  usually  are  in 
multiples  of  50-,  100-,  or  200-lb.  bags. 

As  noted,  talc  is  either  accepted  by  consumers  as 
factory  or  entirely  rejected.  Therefore  no  system 
of  premiums  or  penalties  prevails.  There  is  no  stand- 
ard system  of  sampling  talc  by  consumers;  in  fact, 
some  consumers  rarely  test  their  talc,  except  in  pur- 
chasing from  a  new  source,  unless  something  goes 
wrong  in  their  plant  which  might  be  attributable  to 
the  talc.  In  any  circumstances  samples  are  usually 
taken  at  random. 

Sundry  Specific  Tests  May  Be  Made 

There  are  no  fixed  standards  of  grade,  quality,  or 
type  of  talc  and  no  uniform,  standard  methods  of  test- 
ing used  either  by  producers  or  consumers.  The  only 
tests  approaching  a  standard  are  screen  tests,  but  no 
standard  screen  scale  has  been  adopted  and  some  screen 
tests  are  made  dry'  and  others  are  made  wet.  Thus 
even  guaranteed  screen  tests  have  little  meaning. 

Grit  is  determined  qualitatively  by  "gritting" 
between  the  teeth,  by  drawing  a  spatula  over  a  small 
quantity  of  talc  on  a  piece  of  crisp  paper,  by  rubbing 
between  the  thumb  or  finger  nails,  or  by  noting  the 
residue  after  elutriating  with  water.  Shape  and  nature 
of  grains  is  determined  microscopically.  Suspension 
tests  are  sometimes  made  by  shaking  up  a  definite 
quantity  of  talc  in  a  definite  quantity  of  water  (or  oil) 


and  noting  the  time  of  settling,  or  the  amount  of  settling 
in  a  given  time.  Retention  tests  for  the  paper  industry 
must  be  made  by  actually  making  samples  of  paper 
with  definite  quantities  of  tale.  It  should  be  noted  that 
suspension  and  other  tests  used  by  paper-mill  chemists 
to  determine  the  value  of  clay  as  a  paper  filler  are 
wholly  inadequate  and  misleading  when  applied  to  talc. 
Talcs  which  show  poor  suspension  often  have  an  un- 
usually high  retention  value.  Color  tests  are  made  by 
comparison  with  an  acceptable  "standard."  either  in  a 
dry  condition  on  the  hand  or  on  white  or  blue  paper,  or, 
wetted  with  oil  or  turpentine,  on  paper  or  glass.  Other 
tests  may  be  used  by  individual  companies  to  suit  their 
own  needs. 

Few  tolerances  in  weighing  or  analyses  are  rec- 
ognized in  the  trade,  except  that  the  weights  of  bag  and 
sack  containers  are  usually  included  in  net  weights. 
Some  consumers  have  their  own  tolerances  for  screen 
analyses,  but  these  are  variable. 

Transportation.  Storage,  and  Shipment 

Talc  is  packed  in  50-lb.  paper,  100-lb.  cloth  (often 
double  thickness)  and  100-  and  200-lb.  burlap  bags.  The 
50-lb.  paper  sacks  and  200-lb.  burlap  bags  are  probably 
the  most  common  containers.  For  the  paper  trade, 
paper  sacks  are  often  preferred,  so  that  the  whole 
package,  without  emptying,  may  be  thrown  into  the 
pulp  beater.  Some  of  the  lower  grades  of  talc,  roofing 
grade  for  example,  are  also  sometimes  shipped  in  bulk 
in  tight  box  cars. 

Storage  at  the  grinding  mill  is  usually  in  bags 
stacked  high  in  dry  storage  sheds,  though  a  few  pro- 
ducers store  in  bulk  and  bag  only  on  order  just  before 
shipment.  This  reduces  the  loss  by  breakage  of  paper 
sacks  and  decreases  handling  charges.  The  principal 
objection  to  bulk  storage  is  that  some  talcs  have  a 
tendency  to  pack  in  bins,  and  removal  may  be  difficult. 

Shipment  is  made  in  tight  box  cars,  which  are 
thoroughly  swept  or  even  washed,  and  are  often  lined 
with  building  paper  to  prevent  contamination.  Cargo 
is  packed  and  braced,  and  doors  are  boarded  so  that 
serious  movement  in  transit  is  impossible.  The  minimum 
carload  varies  from  36,000  lb.  to  60,000  lb.,  depending 
upon  railroad  and  length  of  haul;  maximum  carload  is 
the  carrying  capacity  of  the  car,  often  thirty  tons.  It 
is  not  customary  to  insure  talc  shipments. 

Settlement  Based  on  Bag  Count  and 
Railroad  Weight 

The  value  of  a  talc  shipment  is  based  upon  a  fixed 
price  per  net  ton.  Weights  apparently  are  settled  on 
the  basis  of  bag  count  checked  by  railroad  weights.  In 
some  instances  prices  include  bags ;  in  others  an  extra 
charge  is  made  at  the  rate  of  $1  per  ton  for  paper  sacks 
or  $3  per  ton  for  returnable  burlap  bags.  Terms  of 
settlement  vary  from  net  cash,  thirty  to  sixty  days, 
to  1  to  2  per  cent  discount  for  payment  in  ten  to 
thirty  days. 

To  market  successfully,  a  producer  should  be  thor- 
oughly familiar  with  the  varied  needs  of  his  differ- 
ent types  of  customers.  He  should  be  sufficiently 
acquainted  with  the  methods  of  manufacture  used  by 
his  customers,  so  that  he  may  recommend  the  most  suit- 
able grade  of  talc  and  demonstrate  its  value.  This  is 
important,  for  there  are  so  many  varieties,  types,  and 
degrees  of  fineness  of  talc  that  one  grade  may  be  wholly 
unsuited  for  a  given  purpose,  though  another  may  give 
excellent  results. 
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There  are  no  important  trade  groups  which  control 
marketing  conditions  and  prices.  The  hulk  of  the  pro- 
duction is  sold  by  producer  direct  hi  consumer  in  car- 
load lots.  'Die  broker  or  jobber  usually  sells  in  small 
lots.  However,  the  middleman,  even  in  such  small  sales, 
has  an  important  influence  on  the  talc  industry,  an 
influence  not  often  recognized.  Possible  customers  for 
talc  in  new  lines  of  industry  often  buy  small  trial  lots 
of  talc  from  jobbers  who  usually  have  no  technical 
knowledge  or  interest  in  the  product.  If  the  single 
sample  tried  is  not  suitable,  talc  in  general  ma\  lie  con- 
demned and  a  wall  of  prejudice  built  up  which  is  diffi- 
cult to  break  down.  This  has  retarded  the  development 
of  new  uses  in  several  instances. 

Range  of  Prices  Is  Wide 
The  price  of  talc  varies  greatly,  depending  upon  its 
quality,  degree  of  fineness,  and  intended  use.     As  this 
is  written  i  March,  1922,)  the  following-  ranges  of  price 
prevail  per  short  ton,  f.o.b.  cars  grinding  mill: 

Vermont,    20-50    mesh     i  moling    grade),    bulk 
extra)     ST.:." 

Vermont,    150-2 nesh,   bulk    (bass   extra) 8.00-1 

New  York,  fibrous  talc,   150-300  mesh  in  bags 14.75 

\.\n    York,  granular  talc,   150-200  mesh,  in  baps.... 
pi  iiia.  toilet  powder  grade,  in  bags 

Til.    .rayons,  produced   mainly  at  Chatsworth,  Ga. 

Glendon  and  Hemp,  X.  C,  Waterbury,  Yt..  per  gross     1.00-  2.00 

The  only  conditions  which  influence  price  are  those 
of  grade  and  degree  of  fineness,  except  for  competitive 
conditions  with  other  talc  producers  and  with  producers 
of  competitive  materials.  Thus,  as  a  paper  filler,  talc  must 
compete  both  on  a  quality  and  on  a  price  basis  not  only 
with  other  talcs  but  also  with  English  China  clay  and 
with  white  filler  clays  from  the  South.  In  fact,  the 
chief  competitor  of  Vermont  talc  is  not  New  York  talc 
but  clay,  particularly  English  clay. 

The  marketing  unit  for  ground  talc  is  the  short  ton, 
and  for  talc  crayons,  the  gross.  The  average  weight  of 
the  most  common  size  of  talc  crayons,  that  is  i  x  A  x 
5  in.,  is  about  lh  lb.  per  gross.  Fluctuations  in  prices 
are  small  and  changes  are  slow,  perhaps  due  to  the  sale 
of  large  quantities  on  a  yearly  contract  basis. 

As  noted  before,  prices  of  talc  of  a  definite  grade 
from  a  definite  mine  do  not  change  with  small  changes 
in  quality.  Prices  of  150-  to  200-mesh  talc  of  indus- 
trial grade  at  present  range  from  $9  to  $18  per  ton. 
Toilet-grade  talc  from  California  sells  in  Eastern 
markets  at  $35  to  $40  per  ton  in  competition  with  im- 
ported high-grade  French  talc  at  $40  to  $45  per  ton 
f.o.b.  New  York  City,  and  with  Italian  talc  at  $44  to 
$55.  These  prices  represent  the  range  due  to  differ- 
ences in  quality  for  ground  talc  of  approximately  the 
same  fineness.  Prices  bear  no  close  relation  to  quanti- 
ties sold  nor  to  the  time  of  year,  except,  of  course,  that 
less-than-carload  lots  bring  a  higher  price,  and  some 
price  concessions  may  be  made  to  large  consumers. 

The  following  prices,  from  the  U.  S.  Geological  Survey, 
represent  the  average  selling  price  of  all  grades  of 
ground  talc  per  short  ton  for  the  years  1913  to  1920. 

Tear     1913   1914   1915   1916   1917   1918   1919   1920 
Price  ..  $8.42  $8.54  $8.37  $8.57  $9.11  $10.55  $10.55  J12.00 

The  prices  for  the  various  grades  for  many  years 
have  borne  about  the  same  relation  to  one  another  as 
that  indicated  previously. 

Imports  Are  an  Important  Factor 
Imports  of  talc  in  the  past  have  had  little  effect  on 
domestic  prices  or  production.  In  recent  years,  how- 
ever, since  toilet-grade  talc  has  been  developed  in 
California,  imports  of  high-grade  Italian  and  French 
talc  have   offered  serious  competition   to  the  domestic 


product.      Talc    mining   in   California    is    expensive,   and 
freight   rates  to  t  he  pi  in<  ipal  mat  ki  I     mil.    I  last 

80  Inch  that  successful  competition,  without  an  adequatl 

protective  tariff,  with   the   low  i ,i   but    high-grade 

European  talcs,  is  difficult. 

'laic  from  the  Madoc,  Ontario,  district,  in  Canada,  is 
of  from  medium  to  high  grade,  and  sell-  lor  a  price 
intermediate  between  that  of  domestic  industrial  grade 
and  that  of  imported  toilet  grade.  This  talc  competes 
in  part  for  the  toilet  trade,  and  in  pari  for  the  high,  i 
class  industrial  trade.  Competition  from  this  source 
has  been  felt,  so  far,  by  but  few  domestic  companies; 
but  with  a  low  tariff  and  increased  Canadian  produc- 
tion the  competition  in  some  lines  may  be  important. 
The  record  imports  of  all  talc  i  in  L920)  amounted  to 
about  10  per  cent  of  domestic  consumption  by  tonnage 
and  about  19  per  cent  by  value. 

The  competition  afforded  by  imported  English  China 
clay,  especially  in  the  paper  trade,  is  severe  and  helps 
to  keep  down  the  price  of  paper-grade  talc  to  a  point 
where  there  is  little  profit  for  some  producers. 

Domestic  and   Foreign   Talcs   Compared 

As  previously-  noted,  imported  talcs  differ  consider- 
ably from  most  domestic  talcs  in  type  and  quality,  and 
are  largely  non-competing  except  for  the  toilet-powder 
grades.  The  toilet-powder  trade  has  a  strong  prejudice 
in  favor  of  European  talcs,  particularly  Italian,  which 
is  noted  for  its  absolutely  white  color,  good  "slip,"  fine 
grain  size,  and  freedom  from  grit  and  other  impurities. 
The  best  grades  of  California  talc  seem  to  equal  the 
Italian  talcs  in  every  way.  Some  consumers  recognize 
this  equality,  though  others  insist  that  there  are  no 
domestic  talcs  equal  to  the  Italian.  As  the  value  of  the 
talc  itself  is  such  a  small  part  of  the  sale  price  of  a  pack- 
age of  talcum  powder,  manufacturers  of  toilet  goods  can 
afford  to  purchase  Italian  talc,  even  if  its  superiority 
over  the  best  California  talc  is  not  established. 


"Nickel  Cans"  Instead  of  "Tin  Cans"? 

Experiments  with  a  view  to  making  nickel-coated 
steel  sheets  as  a  substitute  for  tin  plate  have  been  in 
progress  for  about  twelve  months  in  England,  according 
to  The  Ironmonger.  It  is  stated  that  among  those  inter- 
ested in  the  process  is  Henry  Mond.  Despite  the  optim- 
istic reports  which  have  appeared  in  the  daily  press,  the 
experiment  so  far  does  not  seem  to  have  been  commer- 
cially successful,  although  some  samples  have  been  pro- 
duced. The  aim  of  the  process  is  to  produce  a  steel  sheet 
coated  with  nickel,  just  as  sheets  coated  with  tin  are  now 
manufactured.  Practical  tin-plate  makers  are  skeptical 
as  to  the  possibilities  of  obtaining  a  sufficiently  ductile 
product,  and  this  want  of  ductility  appears  to  be  one  of 
the  principal  difficulties  to  be  overcome. 

Some  years  ago  one  of  the  important  Welsh  steel  and 
tin-plate  concerns  laid  down  a  plant  for  the  production 
of  aluminum-coated  steel  sheets,  which,  it  was  suggested, 
would  supplant  tin  plate  in  the  manufacture  of  food  con- 
tainers and  domestic  ware.  The  product,  however,  did 
not  prove  popular,  and  although  efforts  were  made  to 
interest  the  biscuit  manufacturers  and  other  large  users 
of  the  material,  the  process  was  not  a  commercial  suc- 
cess, and  in  the  end  the  plant  was  scrapped.  Any  sub- 
stitute for  tin  plate  will  have  to  overcome  a  considerable 
amount  of  prejudice,  because,  despite  its  limitations,  tin 
plate  is  regarded  by  food  packers  and  others  as  the  most 
satisfactory  material  obtainable  for  their  purpose. 
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Hanging  Scaffold  for  Taking  Down 
Loose  Back  in  High  Ground 

Ingenious  Mot  hod  Employed  to  Reach  Otherwise 

Inaccessible  Points  in  Lofty 

I'n timbered  Stopes 

By  Ikwin  H.  Cornell 

\ T  THE  Bonne  Terre  division  of  the  St.  Joseph  Lead 

^  Y  Co.  properties  open  stopes  of  great  height  are  not 

uncommon.     There  are  a  number  of  these  stopes  rang- 

im  7o  ft.  to  160  ft.  high,  so  the  ordinary  practice 


shown  in  the  side  and  end  views  of  the  accompanying 
sketch.  Into  these  holes,  eye-bolts  (Z?)  with  wedges 
(F)  were  driven  until  secure.  From  these  eye-bolts, 
side  rods  (B)  were  hung,  which,  when  hanging  ver- 
tically, were  within  easy  reach  of  the  miner  standing 
on  the  roadway.  After  cross  rods  (C)  connecting  the 
side  rods  were  placed,  oak  boards  (.4)  were  fastened 
to  the  cross  rods  by  means  of  U-bolts  (D)  and  the 
entire  section  was  pushed  forward  until  side  rods  were 
in  the  position  shown  in  the  side  view  of  the  sketch. 
The  oak  boards  were  then  pinned  securely  to  the 
roadway  and  the  first  section  was  completed.    The  next 


Upper  portion  of  stope  157  ft.  'high  in  mine  of  St.  Joseph  Lead  Co.,  Bonne  Terre,  Mo.,  showing  scaffold  in  use. 


of  the  district  of  building  towers  to  the  back  to  take 
down  any  loose  rock  is  not  practicable.  E.  W. 
Campbell,  mine  captain,  has  devised  an  ingenious 
method  of  hanging  scaffold  to  the  back  by  means  of 
hooks  and  eye-bolts  which  is  simple  in  construction  and 
unusually  flexible  in   its  application. 

The  accompanying  picture  shows  the  upper  part  of 
pe  L57  it.  high  in  which  the  back  became  loose. 
It  was  necessary  not  only  to  take  down  the  loose  rock 
but  to  provide  a  permanent  means  of  testing  this 
ground  for  protection  of  the  mechanical-shovel  crew 
working  on  the  ground  immediately  under  this  area. 
A  3-ft.  roadway  around  the  breast  of  this  stope,  7  ft. 
from  the  back,  did  not  furnish  means  of  reaching  the 
loose  ground  in  the  center  which  had  to  be  taken  down. 

With  the  machine  set  up  on  this  roadway,  two  3-ft. 
holes  were  drilled  at  an  angle  of  approximately  45  deg. 
with  the  horizontal   plane  of  the   back   in  the  portion 


set  of  eye-bolt  holes  was  drilled  from  the  end  of  the 
completed  section  and  the  second  section  extended  in 
the  same  way. 

The  scaffold  proved  to  be  steady  enough  to  permit 
setting  up  a  column  at  the  end  of  each  section,  and 
in  this  way  flat  holes  were  drilled  to  take  down  the 
loose  ground  ahead.  By  changing  the  position  of  the 
eye-bolt  holes  and  the  holes  in  the  boards,  fourteen 
sections  of  the  scaffold  were  extended  in  an  arc  of  a 
circle  to  permit  trimming  the  brow  tied  between  pil- 
lars. By  additional  tie  rods,  the  scaffold  was  braced  to 
prevent  swinging  sideways,  and  seven  sections  were 
extended  at  right  angles  to  the  others  as  shown. 

Three  men,  accustomed  to  this  work,  can  easily  put 
up  three  or  four  sections  in  one  eight-hour  shift,  and 
the  same  crew  can  take  down  from  six  to  eight  sec- 
tions \vith  no  loss  of  material  except  the  eye-bolts 
fastened  in  the  back. 
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Details  and  dimensions  of  the  scaffold  described  are 
given  in  the  following  drawing. 


~      ©Oak.   Board 
flf'l'l  *  ©Side    Rods 


End  Elevation  of  Scaffold 

Details  of  hanging  scaffold 


A  Handy  Gear  Reduction 

By  Charles  Labbe 
When  a  slow  revolving  motion  is  needed,  it  is  at  times 
difficult  to  find  anything  suitable.  A  handy  gear  reduc- 
tion can  be  made  out  of  a  tool  grinder.  A  pulley  disk 
of  any  size  can  be  clamped  in  place  of  the  emery  wheel. 
and  another  disk,  a  pulley,  or  agitator  arms  can  be 
attached  to  the  shaft  in  place  of  the  crank.  By  using 
different  sizes  of  pulleys  or  disks  made  of  wood  or 
metal,  nearly  any  speed  ratio  can  be  obtained.  The 
gear  reduction  is  usually  30  to  1. 


Wanted — 
Useful  Operating  Ideas 

■\  It  THAT  ingenious  devices  or  methods 
are  you  using  in  your  plant?  Some- 
thing out  of  the  ordinary  is  to  be  seen  in 
many  mines  and  mills.  Standard  practice 
does  not  always  give  the  solution  to  dif- 
ficulties that  arise  in  operation.  Then 
again,  necessity  may  be  the  mother  of  in- 
vention. Often  these  products  of  ingenuity 
are  little  known  outside  a  limited  area. 
These  pages  are  intended  to  serve  as  an 
exchange  of  such  ideas.  Articles  and 
sketches  describing  them  will  be  welcomed. 
— Editor. 


Making  a  Steep  Flight  of  Steps  Safe 
Bi  Henry  M.  Payne 
A  unique  method  of  making  a  steep  flighi   ol 

Bate  and  easy  to  ascend  01    di'srrnd  when   both   hands  are 

ipied    is   shown    in   tin-   accompanying   photograph. 
The  steps  in  each   set   have   a  9-in.   tread   and    18-in. 


Steep  flight  of  steps  of  novel  construction 

risers,  so  that,  as  staggered,  the  effect  is  that  of  a  9-in. 
tread  and  9-in.  risers,  or  the  equivalent  of  45  deg.  The 
construction  is  so  simple  and  the  results  are  so  prac- 
tical that  it  seems  strange  that  the  idea  has  not  been 
worked  out  before  (or  has  it?).  The  photograph  was 
taken  at  the  smelter  of  the  Bunker  Hill  &  Sullivan 
Mining  &  Concentrating  Co.,  at  Kellogg,  Idaho,  in  the 
Coeur  d'Alene  district. 


Filing  Tracings 

By  koy  H.  Poston 
New  tracings  filed  in  flat  drawers  and  cabinets  usually 
curl  up,  especially  if  the  drawing  is  on  the  smooth  side, 
which  is  usually  rolled  on  the  inside  of  the  roll  by  the 
manufacturer.  To  obviate  this,  each  new  tracing  should 
be  filed  on  the  bottom  of  the  pile.  It  should  project 
sufficiently  toward  the  front  of  the  drawer  and  beyond 
the  drawings  above  to  permit  the  file  number  written  on 
its  margin  to  be  seen.  If  kept  in  this  manner,  tracings 
and  drawings  will  be  found  readily  when  they  are 
wanted. 
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Favorable  Structures  in  Iniskin  Bay 
Area  of  Alaska* 

The  Iniskin  Bay  oil  rield,  which  is  on  the  small 
etween  Iniskin  ami  Chinitna  hays,  on  the 
k  Inlet,  in  Alaska,  has  been  known  as  a 
if  petroleum  ever  since  petroleum  seeps 
here  by  the  Russians  in  185:5.  From 
.  which  is  on  the  south  side  of  the 
peninsula,  and  Dry  Bay,  which  is  about  five  miles  north- 
[  <>;!  Hay.  were  scenes  of  active  drilling',  but  the 
work  clone  did  not  show  conclusively  the  value  of  the 
field.  No  drilling  was  done  after  1906,  although  much 
of  the  ground  abandoned  then  has  been  restaked  since 
the  oil-land  leasing  law  was  passed,  in  1920.  In  1921, 
•  pographic  and  geologic  surveys  of  the  dis- 
trict were  made  by  F.  H.  Moffit,  of  the  U.  S.  Geological 
Survey. 

The  peninsula  has  a  total  area  of  about  150  square 
miles,  but  at  least  twenty  square  miles  of  it  is  occupied 
by  igneous  rocks,  which  cannot  possibly  contain  petro- 
leum, so  that  the  surveys  made  in  1921  were  confined  to 
the  area  occupied  by  sedimentary  rocks.  Practically  all 
the  peninsula  except  its  extreme  west  side  is  occupied 
•  iimentary  beds  of  Middle  and  Upper  Jurassic  age. 
The  lowest  formation  (Middle  Jurassic)  is  the  Tuxedni 
sandstone,  which  has  a  thickness  of  possibly  8,000  ft. 
This  formation  may  be  divided  into  a  lower  part,  whose 
beds  are  prevailingly  sandstone  and  sandy  shale,  but 
include  also  minor  amounts  of  conglomerate,  arkose, 
and  a  little  limestone;  and  an  upper  part,  whose  beds 
are  chiefly  sandy  shale,  but  include  thin  beds  of  sand- 
and  a  tew  thin  beds  of  conglomerate. 

The  Tuxedni  sandstone  occupies  the  central  and  west- 
ern parts  of  the  peninsula  and  is  separated  from  the 
volcanic  rocks  of  the  mainland  by  a  great  fault  which 
runs  parallel  to  the  axis  of  Cook  Inlet.  The  Tuxedni 
sandstone  is  overlain  by  the  Chinitna  shale  (Upper 
Jurasa  .  II  is  a  fairly  homogeneous  formation,  about 
0  ft.  thick,  consisting  of  gray  and  black  shale,  con- 
taining throughout  many  beds  of  concretions  and,  in 
its  upper  500  ft.,  many  sandy,  calcareous  beds  that 
become  yellow  on  weathering.  Above  this  shale  comes 
the  Naknek  formation,  beneath  which  locally  there  is  a 
massive  coarse  conglomerate  called  the  Chisik  con- 
glomerate, which  consists  chiefly  of  igneous  boulders 
and  cobbles  and  which  reaches  a  thickness  of  290  ft.  on 
the  shore  of  Iniskin  Bay. 

The  Xaknek  formation  is  at  least  4,500  ft.  thick.  Its 
lowest  beds  throughout  most  of  the  area  are  fine  con- 
glomerate and  arkosic  sandstone  (probably  equivalent 
in  time  to  the  Chisik  conglomerate),  which  are  overlain 
by  sandy  shales  and  thin  beds  of  sandstone.  This 
lower  part  of  the  Naknek  formation  is  about  1,500  ft. 
thick,  and  is  overlain  in  turn  by  massive  white  or  light- 
colored  beds  of  sandstone,  which  form  conspicuous  cliffs 
along  the  crest  of  the  mountains  near  the  coast  of  Cook 

racted  frwrn   Report,   r.  S.   Geological   Survey. 


Inlet  and  have  protected  the  underlying  softer  shale  and 
sandstone  from  erosion. 

The  sedimentary  beds  are  folded  in  such  a  way  as  to 
form  a  broad  major  anticline  that  extends  north-north- 
east through  the  valleys  of  Bowser  and  Fitz  creeks 
from  Oil  Bay  to  Chinitna  Bay.  All  the  sedimentary 
beds  east  and  south  of  the  anticline  as  far  as  the  shore 
of  Cook  Inlet  dip  toward  the  curving  coast  line.  West 
of  the  anticline  is  a  syncline,  which  is  followed  farther 
west,  in  the  valley  of  Portage  Creek,  by  a  closely  com- 
pressed anticline.  Part  of  this  anticline,  however,  is 
cut  off  by  the  great  fault.  Because  of  this  fault  and 
of  the  closeness  of  folding  and  the  generally  disturbed 
condition  of  the  beds,  the  westernmost  anticline  offers 
little  encouragement  to  prospectors  for  oil. 

All  the  known  oil  seeps  of  the  Iniskin  Bay  field  are  in 
beds  of  the  Tuxedni  sandstone,  although  the  gas  spring 
at  Dry  Bay  is  in  a  higher  formation.  The  principal  oil 
seeps  are  either  near  the  head  of  Oil  Bay  or  on  Iniskin 
Bay,  and  possibly  owe  their  presence  here  to  the  fault- 
ing and  jointing  that  have  affected  the  Tuxedni  sand- 
stone in  this  vicinity.  The  main  anticline  of  the  valleys 
of  Bowser  Creek  and  Fitz  Creek  flattens  out  near  Oil 
Bay  and  pitches  beneath  the  Chinitna  shale  between 
Iniskin  and  Oil  bays.  An  east-west  fault  cuts  out  the 
upper  part  of  the  Tuxedni  sandstone  in  this  locality  and 
brings  the  lower  part  into  contact  with  the  Chinitna 
shale.  The  oil  from  the  seeps  at  Oil  Bay  and  the  drill 
holes  therefore  appears  to  come  from  a  horizon  not 
higher  than  the  middle  beds  of  the  Tuxedni  sandstone, 
but  there  is  no  evidence  to  determine  where  it  orig- 
inates. 

The  oil  from  the  seeps  is  dark  green  when  it  first 
comes  up,  but  turns  dark  brown  on  exposure  to  the  air. 
It  has  a  paraffin  base,  and  would  be  a  refining  oil.  Four 
wells  were  drilled  at  Oil  Bay  between  1902  and  1906, 
two  of  which  yielded  oil  and  gas  in  amounts  that  are 
now  difficult  to  determine.  The  first  and  deepest  well 
is  said  to  have  been  sunk  to  a  depth  of  more  than  1,000 
ft.,  and  was  abandoned  because  of  salt  water.  The 
third  well  was  sunk  to  900  ft.  Both  wells  are  reported 
to  have  obtained  oil  from  beds  about  700  ft.  below  the 
surface.  The  wells  are  near  the  axis  of  the  anticline 
that  extends  through  Bowser  and  Fitz  Creek  valleys, 
but  are  in  an  area  where  the  fold  is  much  flattened  and 
is  beginning  to  lose  its  identity  as  an  anticline.  The 
wells  are  in  the  disturbed  area  near  the  intersection  of 
the  east-west  fault  with  the  jointing  and  fault  planes 
parallel  to  the  shores  of  Oil  Bay,  which,  as  already 
pointed  out,  have  possibly  given  rise  to  the  oil  seeps 
near  by.  Two  wells  were  started  near  Dry  Bay  at 
about  the  same  time  as  the  wells  at  Oil  Bay,  but  both 
were  abandoned  because  of  loss  of  tools  or  accident  to 
the  machinery.  Although  oil  lands  have  again  been 
staked  in  the  Oil  Bay  district,  no  work  has  been  done 
there  recently,  and,  so  far  as  is  known,  no  drilling  is 
being  considered  in  the  near  future. 

Further  prospecting  in  the  Iniskin  Bay  oil  field  might 
well  be  extended  so  as  to  test  the  main  axial  anticline  of 
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the  peninsula,  instead  of  being  restricted  to  the  vicinity 
of  the  known  oil  seeps.  It  should  be  kept  in  mind,  how- 
ever, thai  ili«'  valley  of  Bowser  Creek,  and  the  corre- 
sponding valley  north  of  it.  may  be  eroded  below    the 

horizon  at  which  the  <>il  occurs,  and  that  m  consequ 
the  boundary  between  the  Tuxedni  sandstone  and  the 
Chinitna  shale  may  prove  to  be  a  more  favorable  loca- 
tion for  drilling.  The  area  of  anticlinal  structure 
between  the  right  arm  of  Iniskin  Baj  and  Chinitna 
Bay  is  less  promising  for  oil,  as  the  gathering  ground 
is  smaller,  and  the  beds  have  been  shattered  and  other- 
wise greatly  disturbed  by  faulting1. 

In  summarizing,  it  may  be  said  that  the  Iniskin  Bay 
region  includes  a  number  of  long,  narrow  anticlines, 
which  are  joined  on  the  seaward  side  by  a  greal  mono- 
cline. This  monocline  should  have  afforded  a  consider- 
able underground  drainage  area  for  oil.  and  may  con- 
tain valuable  pools. 


Oil  in  Peru  and  the  New  Petroleum  Law 

Special  Correspondence 

In  no  Peruvian  product,  except  silver  and  copper,  is 
the  ascending  scale  of  products,  for  the  capital  invested, 
more  marked  than  in  that  of  petroleum.  Peru's  oil 
fields,  it  is  claimed,  hold  promise  of  a  great  national 
revenue.  In  1903  her  total  oil  yield  was  11,639  tons; 
235,133  tons  was  produced  in  1919;  and  in  1921  these 
figures  were  more  than  doubled,  with  500,000  tons.  The 
export  duties  on  oil  and  oil  byproducts  in  1919  brought 
a  large  revenue  to  the  state,  the  basis  of  duty  being 
approximately  $4  a  barrel. 

Peruvian  oil  was  well  known  under  the  ancient  Inca 
regime  and  was  used  for  painting  pottery  and  other 
industrial  purposes.  The  Spaniards  also  used  it  for 
caulking.  In  more  modern  days  the  geologist  revealed 
to  the  world  the  great  deposits  of  the  Montana,  of  the 
long  1,500-mile  stretch  of  coast  from  Port  Tumbes  to 
Ho,  of  the  hills  at  8,000  to  15,000  ft.  above  sea  level, 
and  of  Abancay  and  Ayacucha.  In  the  center  of  Peru 
oil  was  found  in  the  Nazca  region,  and  also  in  the 
provinces  of  Yauli.  Jauji  and  Huancavelica,  although 
there  its  extent  and  value  need  a  more  precise  investi- 
gation. In  southern  Peru  at  Canas,  Lampa,  Azangaro, 
and  especially  at  Huancane,  near  the  shores  of  the 
mountain  lake,  Titicaca,  commercially  satisfactory  oil 
has  been  found. 

Following  the  geologist,  in  1867,  came  the  earliest 
modern  exploiters  of  Peruvian  oil,  the  Americans.  Later 
still,  in  1888,  came  the  London  Pacific  Petroleum  Co., 
which  completed  its  No.  8  well  in  1899,  and  whose 
eventual  output  rose  from  40,000  tons  in  1904  to  350,- 
000  tons  in  1920.  The  year  1914  recorded  the  coming 
into  the  field  of  the  International  Petroleum,  Ltd.,  con- 
trolled by  the  Imperial  Oil,  Ltd.,  itself  mainly  owned 
by  the  Standard  Oil  Co.  of  New  Jersey.  Another  great 
company  is  the  Lobitos  Oilfields,  Ltd.,  whose  produc- 
tion is  taken,  under  contract,  by  the  International 
Petroleum,  Ltd.  These  various  companies  have  drilled 
1,406  wells,  of  which  849  are  at  present  producing. 

The  new  petroleum  law  is  framed  on  the  same  lines 
as  the  Mining  Code.  The  duties  imposed  are  not  to  be 
altered  for  twenty  years  and  the  act  is  designed  to 
develop  greatly  the  Peruvian  oil  industry.  By  its  terms 
all  laws  and  regulations  in  conflict  are  repealed, 
although  existing  concessions  may  be  made  to  conform 
to  it  if  desired.  Under  it  all  petroleum  and  hydrocar- 
bons are  national  property.     The  superficial  extension 


ni  iii,  concessions  granted  under  tins  law  will  be 
divided  into  area-  of  . pi. oho  sq.m.,  called  claims.  No 
exploration   block   granted   shall   exceed    15,000  claims 

mi   the  coast.  2(i.(i(Mi  on  the  Sierra,  ami  30, 

.Montana.      The   term   of  an   exploration 

be  tour  years,  with  power  to  extend   tor  another  two 
years.     An  annual  exploration  tax  shall  be  paid  on  each 
claim  of  one   sol  on  the  coast,  40  centavos  in  the  Sierra, 
and  20  in  the  Montana,  payable    end  annually. 
Exploitation   privileges  '■hall   be  granted   lor  an 

definite    period.      Two    classes    of   contribution 

quired  from  the  concessionnaire  of  an  exploitation  /one. 
one  on  the  area  of  the  concession  and  the  other  oi 
production  of  the  well  or  wells.  The  contribution  on 
the  former  is  approximately  $5  annually  per  claim, 
payable  semiannually  in  advance;  on  the  latter  accord- 
ing to  a  prescribed  scale,  which  gives  50  centavos  on 
r  production  of  ten  or  more  tons  per  claim.  In  con- 
cessions in  the  Sierra  or  Montana,  the  scale  is  reduced 
50  per  cent. 

No  foreign  government,  nor  any  company  in  which  a 
foreign  government  is  interested,  may  secure  petro- 
leum concessions  in  Peru.  All  companies  shall  be 
constituted  in  conformity  with  the  Commercial  Code, 
and  be  considered  as  national  companies  with  domicile 
in  the  republic. 

Government  in  April  Nets  $1,000,000 
From  Oil  Leases 

Royalties  accruing  to  the  United  States  Government 
in  the  month  of  April  from  the  production  of  oil  and 
gas  on  leased  public  lands  in  the  states  of  Wyoming 
and  California  amounted  to  $1,009,007.86.  according 
to  reports  submitted  by  the  Bureau  of  Mines  to  the 
General  Land  Office.  Of  this  amount,  $784,600  is 
credited  to  Wyoming  and  $224,400  to  California.  The 
total  net  royalties  accruing  to  the  Federal  Government 
to  April  30,  as  the  result  of  oil  and  gas  production  on 
public  lands  under  the  terms  of  the  general  leasing  act, 
approved  Feb.  25,  1920,  amount  to  $4,650,286.81.  A 
total  of  7.328  permits  for  prospecting  for  petroleum 
and  natural  gas  on  public  lands  had  been  issued  up  to 
the  end  of  April. 

Under  the  terms  of  the  general  leasing  law,  the 
technical  supervision  of  oil  and  gas  producing  opera- 
tions on  leased  public  lands  is  intrusted  to  the  Bureau 
of  Mines.  Offices  for  the  conduct  of  this  supervisory 
work  are  at  Denver,  Col.;  Casper  and  Salt  Creek, 
Wyo.;  Bakersfield,  Cal.;  Winnett,  Mont.;  and  Shreve- 
port,  La.,  general  headquarters  being  in  Denver. 


Prospecting  for  Oil  in  Australia 

Special  Correspondence 

The  finding  of  pieces  of  pitch  in  the  Kimberley  field, 
North  West  Australia,  has  resulted  in  the  formation  of 
a  number  of  companies  for  oil  exploration,  and  already 
a  number  of  geologists  and  prospectors  has  been  dis- 
patched to  the  field.  Three  members  of  state  geologi- 
cal departments  have  been  granted  leave  of  absence  to 
report  for  various  leaseholders,  namely  T.  Blatchford. 
of  West  Australia;  L.  J.  Jones,  of  New  South  Wales, 
and  D.  J.  Mahony,  of  Victoria.  Huge  areas  are  already 
held  by  some  of  the  prospecting  companies,  and  as  the 
country  is  only  sparsely  settled  and  without  means  of 
transport,  many  delays  and  difficulties  will  be  experi- 
enced before  definite  results  can  be  expected. 
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New  Books 


Science  for  the  General  Reader 

[  the  Washington 
f  S     aces  •  ■   ently  published 

!"  one  hundred   popular  books  in 

I        •    ection  is  a   tentative 

one,  and  criticism  is  invited.     The  first 

the  kind  of  a  book  tha: 

desirable  for  the  list  is:  Would 
the  average  reader  who  uses  a  public 
library,    after    beginning    to    read    the 

question,  read  it  through  to  the 
end  and  come  back  to  the  librarian  for 
another  on  the  same  subject?  The  list 
follows,  some  of  the  titles  being:  some- 
what abridged,  and  the  names  of  pub- 
lishers and  other  details  being  omitted: 
"The  Origins  of  Invention,"  Mason; 
s  Share  in  Primitive  Culture," 
Mason;  '"Men  of  the  Old  Stone  Age," 
Osborn;  "The  Study  of  Men,"  Haddon; 
"Savage  Childhood!"  Kidd;  "The  Hopi 
Indians,"  Hough;  "Newer  Knowledge  of 
Nutrition,"  McCollum;  "Food  Products," 
Sherman;  "Origin  of  Species,"  Darwin; 
"Inbreeding  and  Outbreeding,"  East; 
"Heredity  and  Eugenics,"  Castle  et 
al.;  "Theory  of  Evolution,"  Morgan; 
"Heredity  and  Environment,"  Conklin; 
"Hereditary  Genius,"  Galton;  "Applied 
Eugenics,"  Popenoe;  "Wonder  of  Life," 
Thomson;  "Problems  of  Evolution, 
Headley;  "Hybridization,"  Lotsy;  "Life 
■  Children,"  Buckley;  "Winners 
in  Life's  Race,"  Buckley;  "Living 
Plant,"  Ganong;  "Experiments  with 
Plants,"  Osterhout;  "Physiology  if 
Plants,"  Sorauer;  "Flowers,  Fruits,  and 
Leaves,"  Lubbock;  "Geography  of 
Plants,"  Hardy;  "Insectivorous  Plants," 
Darwin;  "Sand  Dunes  and  Salt 
Marshes,"  Townaend;  "American  Ani- 
mals," Stone;  "African  Game  Trails." 
Roosevelt;  "Jungle  Peace,"  Beebe; 
"Camps  of  an  Ornithologist,"  Chapman; 
"Wild  Birds,"  Herrick;  "Insect  World," 
Fabre:  "Wasps,"  Peckham;  "Life  of  the 
Maeterlinck;  "Vegetable  Mould," 
Darwin;  "Gleanings  from  Nature," 
Blatchley;  "Upland  and  Meadow,"  Ab- 
bott; "Seashore  Life,"  Mayer;  "Animals 
of  the  Past,"  Lucas;  "Extinct  Mon- 
sters," Hutchinson;  "Geology,"  Dwerry- 
house;  "The  Story  of  the  Earth."  Seely; 
"The  Changeful  Earth,"  Cole;  "Evolu- 
tion of  the  Earth,"  Lull;  "Time  and 
Tide,"  Ball;  "Political  and  Commercial 
Geology,"  Spurr;  "Geographic  In- 
fluences in  History,"  Brigham;  "Work 
of  Rains  and  Rivers,"  Bonney;  "Waves 
of  the  Sea,"  Cornish;  "Volcanoes,"  Bon- 
•  ■•;. •;  "Volcanoes  of  North  America," 
Russell;  "About  the  Weather,"  Harring- 
ton; "Climate  and  Weather,"  Dirk- 
son;  "Weather  Science,"  Lempfert; 
"Climate,"  Ward;  "Realm  of  the  Air," 
Talman;  "The  Ocean,"  Murray;  "Rocks 
and  Their  Origins,"  Cole;  "Rocks  and 
Minerals,"  Bennett;  "Guide  to  Min- 
erals," Gratacap;  "The  Sun,"  Abbot; 
"Story  of  the  Heavens,"  Ball;  "Astron- 
omy," Dyson;  "Stellar  Evolution," 
Hale;   "Splendors  of  the   Sky,"  Lewis; 


"Beginner's  star  Book,"  McKready; 
■\  oyage  Through  Space,"  Turner;  "Lec- 
tures in  Astronomy,"  Stahl;  "Creative 
Chemistry,"  Slosson;  "Everyman's 
Chemistry,"  Hendrick;  "Chemistry  of 
Commerce,"  Human;  "Modern  Chem- 
istry," Martin;  "Matter  and  Energy," 
Soddy;  "Fragments  of  Science,"  Tyn- 
dall;  "Relativity,"  Einstein;  "Physical 
Science,"  Whetham;  "Constitution  of 
.Matter."  Ames;  "Waves  and  Ripples," 
Fleming;  "Spinning  Tops,"  Perry; 
"Musical  Sounds,"  Miller;  "World  of 
Sound,"  Bragg;  "Light  Waves,"  Michel- 
son;  "Colour  Measurement,"  Abney; 
"Soap  Bubbles,"  Boys;  "Radium," 
Soddy;  "Number  Concept,"  Conalit; 
"Mathematics,"  Whitehead;  "Philosophy 
of  Mathematics,"  Shaw;  "Study  of 
Mathematics,"  De  Morgan;  "History  of 
Science,"  Libby;  "History  of  Science," 
Sedgwick;  "Warfare  of  Science  and 
Theology,"  White;  "Number  Stories," 
Smith;  "Astronomy,"  Berry;  "Chem- 
istry," Thorpe;  "Founders  of  Geology," 
Geikie;  "History  of  American  Geology," 
Merrill;  and  "Biology  and  Its  Makers," 
Locy.  We  are  ashamed  to  say  that  we 
have  read  so  few  of  these  books  that 
we  shall  not  attempt  to  criticize  or  sug- 
gest substitutions.  Copies  of  the  re- 
printed bulletin  containing  comments  on 
each  book  may  be  obtained  from  Robert 
B.  Sosman,  editor  of  the  Journal  of  the 
Washington  Academy  of  Sciences, 
Washington,  D.  C. 


The  Sordid  Side  of  a  Mining  Camp 

Sketches  of  Butte.  By  George  Mesley 
Davis.  The  Cornhill  Company,  Bos- 
ton.   1921.     $1.75. 

This  is  an  odd  little  book;  likewise  it  is 
interesting.  At  least  half  of  the  inci- 
dents related  lack  even  the  most  remote 
connection  with  Butte.  The  author  ap- 
parently has  them  in  his  system  and 
uses  the  book  as  a  vehicle  for  getting 
them  into  print.  He  is  by  no  means  a 
scholarly  writer  but  he  has  some  enter- 
taining ideas  on  the  philosophy  of  life, 
and  his  style  is  agreeable  enough.  He 
fancies  his  own  "poetry,"  but  is  con- 
siderate  in   inflicting  only  small   doses. 

In  his  effort  to  be  impressive  he  over- 
does things.  For  instance,  he  talks  of 
"a  city  of  upward  of  100,000,"  a  figure 
at  least  twice  as  large  as  the  most  ar- 
dent booster  ever  claimed  as  the  popula- 
tion of  Butte;  because  there  are  a  few 
houses  that  are  not  exactly  like  all  the 
rest,  he  dilates  on  the  wonderful  variety 
of  architecture;  Columbia  Gardens,  a 
commonplace  combination  of  pleasure 
resort  and  park,  is  called  "a  wonderland 
of  nature,"  and  elicits  further  praise 
tnat  makes  Butte's  best  friend  blush. 

The  general  impression  that  the  book 
would  leave  on  the  mind  of  the  casual 
reader  is  certainly  unjust  to  Butte. 
The  "tenderloin"  district,  the  dope 
colony,  the  saloons  and  gambling 
houses,  fashionable  courtezans,  corrupt 
copper  barons,  heinous  blackmailers, 
hired  character  assassins,  even  war 
profiteers  and  slackers,  are  described 
vividly,  and  scored  roundly.  Granting 
that  there  are  facts  to  support  every- 


thing he  says — and  Butte's  admirers 
will  not  deny  that  there  are  quite  a 
number  of  blotted  pages  in  her  history 
and  a  goodly  collection  of  skeletons  in 
the  closet — the  author  is  certainly  un- 
fair to  the  "largest  mining  camp  in  the 
world."  There  is  evil  everywhere,  but 
there  is  also  honesty  and  decency  every- 
where, and  Butte  is  not  now,  nor  has  it 
ever  been,  an  exception.  The  author  of 
"Sketches  of  Butte"  tells  one  side  only. 
The  book  should  not  be  taken  too 
seriously,  but,  as  we  have  said,  it  makes 
interesting   reading.  A.  B.  P. 


Laboratory  Principles 
A  Textbook  of  Fire  Assaying.  By 
Edward  E.  Bugbee.  Second  edi- 
tion. John-  Wiley  &  Sons,  Inc.,  New 
York.  $3. 
The  author  has  revised  and  enlarged 
his  earlier  excellent  treatise,  with  con- 
sequent improvement.  The  layout  is 
the  same  as  in  the  former  work,  but 
much  useful  material  has  been  added, 
including  hitherto  unpublished  results 
of  research  as  well  as  data  from  other 
sources.  Effort  is  made  to  ground  the 
student  thoroughly  in  the  principles 
that  underlie  the  various  operations  in 
the  laboratory  rather  than  to  provide 
him  with  a  set  of  recipes  which  he  may 
be  tempted  to  follow  blindly.  One  must 
not  understand  from  this  that  a  burden- 
some amount  of  theory  is  given  without 
any  practical  instruction.  On  the  con- 
trary, the  book  is  intended  to  guide  and 
instruct  the  student  in  his  laboratory 
work,  and  to  this  end  gives  an  adequate 
course  of  experiments  and  exercises, 
with  copious  explanatory  notes.  It  is  in 
the  addition  of  new  research  and  other 
data  that  the  expansion  of  the  former 
edition  has  chiefly  taken  place,  and  the 
result  is  that  the  assayer  of  experience 
will  find  some  chapters  of  considerable 
interest.  A.  H.  H. 


Practical  Science  for  Miners 

Mining  Physics  and  Chemistry.     By  J. 

W.   Whitaker.      Longmans,   Green  & 

Co.,  New  York.  $3. 
This  is  an  elementary  treatise'  on 
physics  and  chemistry  by  an  English 
author,  intended  to  serve  as  a  ground- 
work for  further  studies  in  the  tech- 
nology of  coal  mining.  Attention  is 
given  to  the  subjects  of  air  composition 
and  analysis,  mine  gases,  mine  waters 
and  explosives,  the  book  concluding  with 
a  chapter  on  coal,  gas  works  and  coke 
ovens.  It  is  written  lucidly,  and  offers 
much  practical  information  within  small 

space. 

• 

The  Determination    of    Sulfur  in  Iron 
and  Steel.     By  H.  B.  Pulsifer.      The 
Chemical     Publishing     Co.,     Easton, 
Pa.     $2.50. 
This  book  gives  a  critical  description  of 
the   methods   in   use,   together  with    a 
large  number  of  detailed  analyses.  Most 
of  its  160  pages,  however,  are  devoted 
to  a  chronological  resume  and  bibliog- 
raphy of  all  the  published  literature  on 
the  subject,  including  that  from  French 
and   German   sources.      The    book   has 
every  appearance  of  being  well  done. 
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Smithsonian  Reviews  Field  Work 
During  1921 

Smithsonian  field  parties  visited  dur- 
ing 1921  the  Canadian  Rockies,  Alaska, 
the  Philippines,  China  and  Japan,  the 
West  Indies,  and  Chile,  besides  many 
localities  in  the  United  States.  The 
preliminary  results  of  this  field  work 
are  described  and  fully  illustrated  in  a 
pamphlet  entitled  "Explorations  and 
Field  Work  of  the  Smithsonian  Insti- 
tution in  1921,"  which  has  just  been 
issued.  Through  its  field  work,  the 
institution  not  only  carries  out  one  of 
its  main  objects',  the  "increase  of 
knowledge,"  but  also  adds  much  valu- 
able and  interesting  material  to  the 
exhibition  and  study  collections  of  the 
National  Museum  at  Washington,  D.  C. 

In  the  Canadian  Rocky  Mountains, 
Secretary  Charles  D.  Walcott  continued 
his  geological  studies  which  have  been 
carried  on  in  this  region  for  many 
years.  The  particular  objects  of  this 
season's  work  were  to  secure  data  on 
the  pre-Devonian  strata  of  the  Saw- 
back  Range  in  Ranger  Brook  Canyon, 
and  a  reconnaissance  of  the  pre- 
Devonian  formations  to  the  Northwest 
as  far  as  the  headwaters  of  the  North 
Fork  of  the  Saskatchewan  River,  Al- 
berta. Although  the  unusually  cold  and 
stormy  season  interfered  greatly  with 
this  work,  many  formations  were  ex- 
amined and  a  large  number  of  fossils 
were  brought  back  to  Washington  for 
study. 

Dr.  R.  S.  Bassler,  curator  of  paleon- 
tology in  the  National  Museum,  spent 
part  of  the  field  season  in  collecting 
geological  material  and  in  mapping  and 
studying  the  economic  resources  of 
Franklin  quadrangle,  in  Williamson 
County,  Tenn.,  in  co-operation  with  the 
Geological  Survey  of  Tennessee.  This 
section  is  of  special  interest  on  account 
of  phosphate  and  oil  shale  possibilities. 

J.  W.  Gidley,  assistant  curator  of 
vertebrate  paleontology  in  the  museum, 
conducted  successful  field  explorations 
in  Arizona. 

Astrophysical  field  work  is  carried  on 
by  the  Smithsonian  on  Mount  Harqua 
Hala,  Arizona,  and  on  Mount  Monte- 
suma.  Chile,  these  two  regions  being 
among  the  most  cloudless  in  the  world. 
At  these  two  stations  are  made  ob- 
servations of  the  sun  on  every  suitable 
day  throughout  the  year,  under  the 
direction  of  Dr.  C.  G.  Abbott,  assistant 
secretary  of  the  Smithsonian  Institu- 
tion. From  the  Chilean  station  daily 
telegrams  are  forwarded  to  Buenos 
Aires,  Argentina,  giving  the  observed 
value  of  the  solar  constant  of  radiation 
for  the  day. 

Expeditions  covering  biology,  arche- 
ology, and  ethnology  were   also   made. 


American  Iron  &  Steel  Institute 
Meeting 

The  twenty-first   general   hum 

the  American  Iron  &  Steel  Institute 
was  held  at  the  Hotel  Commodore,  New 
York,  on  May  26.  Preceding  the  open- 
ing address  by  Judge  E.  H.  Gary,  the 
following   papers  were  presented: 

"The  Development  of  the  Iron  and 
Steel  Industry  of  Australia,"  by  David 
Baker,  general  manager  of  the  Broken 
Hill  Proprietary  Co.,  New  Castle,  N.  S. 
W.,  Australia;  "The  Relation  of  the 
Doctor  to  the  Steel  Plant,"  by  Loyal  A. 
Shoudy,  chief  surgeon  of  the  Bethlehem 
Steel  Corporation;  "Industrial  Hous- 
ing," by  C.  L.  Woodbridge,  general 
superintendent  of  the  Carnegie  Land 
Co.,  Pittsburgh;  "The  General  Effect  of 
Electrification  of  Steel  Mills  Upon 
Their  Operation,"  by  Wilfred  Sykes, 
assistant  to  operating  vice-president  of 
the  Steel  &  Tube  Co.  of  America,  Chi- 
cago; "The  Importance  of  the  Iron  Ores 
of  the  Adirondack  Region,"  by  Frank 
L.  Nason,  geologist,  New  Haven,  Conn.; 
"Methods  of  Using  Fuel  in  Open- 
Hearth  Furnaces,"  by  Herbert  F.  Mil- 
ler, Jr.  assistant  superintendent  of  the 
Lackawanna  Steel  Co.,  Buffalo,  and 
"Gas  and  Air  Valves  for  Open-Hearth 
Furnaces,"  by  W.  C.  Bulmer,  superin- 
tendent of  the  open-hearth  department, 
Ohio  works  of  the  Carnegie  Steel  Co., 
Youngstown,  Ohio. 

In  his  paper,  "The  Importance  of  the 
Iron  Ores  of  the  Adirondack  Region," 
Mr.  Nason  pointed  out  that  the  total 
iron-ore  bearing  area  of  that  region  is 
approximately  10,000  square  miles. 
Three  operating  companies,  Wither- 
bee,  Sherman  &  Co.,  the  Port  Henry 
Iron  Ore  Co.,  and  Chateaugay  Ore  & 
Iron  Co.  are  equipped  to  produce  1,500,- 
000  tons  of  concentrates  annually.  At 
least  750,000  tons  of  this  output  will 
average  from  61  to  65  per  cent  iron, 
with  phosphorus  at  0.01  to  0.004  per 
cent.  The  crude  ore  in  sight  is  esti- 
mated at  186,000,000  tons,  and  the 
prospective  tonnage  of  the  region  is 
stated  to  be  1,736,000,000. 


Need  for  the  Gold  Standard 

An  interesting  pronouncement  of 
views  as  to  the  status  of  the  gold  stand- 
ard was  made  by  D.  R.  Crissinger, 
Comptroller  of  the  Currency,  when  he 
addressed  the  Pennsylvania  Bankers' 
Association  at  Pittsburgh  on  May  26. 
Comptroller  Crissinger  declares  that  at 
no  time  has  the  gold  standard  been  so 
necessary  as  at  present.  In  the  course 
of  his   speech  he  said  in  part: 

"We  must  recognize  that  political 
rehabilitation  and  economic  reconstruc- 
tion are  so  intimately  related  that  they 
cannot   possibly   be   separated   the   one 


from  the  other.     ui  both 

is  undei   i ■    ity  to    erve  civilizaJ  ion. 

"Almost  the  lasl  among  great  Snail 

cial  communities  to  commit  ourselves 
definitely  to  the  gold  standard,  we  find 
ourselves  now  summoned  to  determine, 
for  all  the  world,  whether  that  standard 
shall  be  maintained  or  whether  we  shall 
abandon  it  and  allow  the  economic  craft 
to  struggle  without  chart  or  rudder. 

"During  the  years  of  the  heated  con- 
troversy over  the  gold  standard  we 
were  constantly  being  assured  that  our 
country  was  the  victim  of  the  gold 
standard  because  we  were  a  debtor  na- 
tion, and  others  controlled  the  world's 
gold.  We  were  told  that  the  tendency 
was  for  gold  constantly  to  increase  in 
value,  compelling  the  debtor  always  to 
pay  in  a  dearer  money  than  that  in 
which  he  had  borrowed. 

"It  was  not  always  easy  to  answer, 
for  effective  answer  required  the  con- 
sideration of  economic  fundamentals 
concerning  production,  exchange,  and 
consumption.  But  in  1896,  after  a  cam- 
paign of  education  in  these  fundamen- 
tals, the  verdict  was  in  favor  of  main- 
taining a  gold  standard.  I  am  sure 
that  if  today  the  verdict  had  to  be 
sought  again  on  those  issues,  the  gold 
standard  would  win  again  by  a  far 
greater  majority. 

"In  the  quarter  century  since  1896, 
we  have  seen  that  this  standard  does 
not  mean  the  economic  enslavement  of 
a  debtor  country;  rather,  it  means  the 
assurance  of  equal  opportunity  to  de- 
velop resources,  and  the  chance  to 
transform  the  debtor  community  into  a 
creditor  state.  In  1896  we  were  the 
greatest  borrowing  community  in  the 
world;  in  1922  we  find  ourselves  the 
greatest  lending  community,  the  main- 
stay and  reliance  of  business,  of  bank- 
ers, of  nations,  of  civilization  itself,  in 
the  effort  to  weather  the  greatest  storm 
that  ever  burst  over  mankind. 

"If  the  gold  standard  meant  so  much 
of  opportunity  to  us  as  the  great  debtor 
state,  how  much  more  must  its  mainte- 
nance mean  to  us,  now  that  we  have 
become  the  great  creditor  nation? 
Every  argument  that  could  be  made  in 
1896,  with  however  much  plausibility, 
against  maintaining  the  gold  standard, 
now  applies  with  a  thousandfold  more 
force  in  favor  of  rigidly  adhering  to  it. 

"We  know  how  absolutely  necessary- 
is  a  uniform  monetary  standard 
throughout  the  world.  We  know  that 
without  it  our  problems  of  exchange 
and  of  international  commerce  cannot 
be  solved.  We  realize  that  the  debts 
which  are  owing  to  us,  the  balances 
which  must  be  paid  to  us  or  by  us, 
must  somehow  be  adjusted  to  a  single, 
common,  universal  standard;  and  that, 
as  these  obligations  have  all  been  thus 
far  related  to  or  measured  by  gold, 
we  cannot  safely  depart  now  from  that 
standard. 

"The  security  of  the  gold  standard  de- 
pends on  the"  maintenance  of  a  free 
gold  market,  on  the  comparatively  un- 
restricted flow  of  gold.  If  the  move- 
ments   of   commodities    shall    too    long 
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ned  by  piling  up  all  the  gold 
place. 
"It  has  been  proposed  that  a  confer- 
the    various    national    financial 
establishments  be  held,  to  devise  meas- 
ire   and  maintain   the  gold 
y  such  discus 
in  mind  that  the  perma- 
ild    standard    depends 
fundamentally    upon    some    adjustment 
ment,  not  cancellation,  of  all  in- 
in   terms   of  gold,  so 
in  be  paid  by  the  contract- 
ing parties  without   sorely  impoverish- 
ing the  people  through  unbearable  bur- 
dens of  taxes.     It  is  well  to  remember 
the   economic    possibilities   of    re- 
iction  must  be  measured  in  units 
of  human  energy,  and  an   overload,   or 
a  lack  of  such  units,  means  default  and 
In     every     such     effort     our 
v    mu.^t    obviously    take    a    part, 
are  not  only  the  leading  creditor 
nation   but  we   have  become  custodian 
greater    share    of    the    world's 
gold." 


MEN  YOU  SHOULD 
KNOW  ABOUT 


W.  H.  Emmons  is  making  a  survey 
of  the  Ducktown  mining  district. 

Kirby  Thomas  was  in  Washington 
last  week  conferring  with  Federal 
officials. 

J.  F.  Wolff,  of  Duluth,  was  recently 
on  the  Gogebic  Range  doing  some  geo- 
logical work. 

G.  T.  Jackson,  of  the  Shasta  Zinc  & 
Copper  Co.,  recently  made  a  visit  to 
San  Francisco. 

J.  K.  Turner,  mining  engineer,  of 
Goldfield,  has  gone  to  New  York  for  an 
indefinite  stay. 

\\.  H.  Blackburn,  general  manager  of 
the  Tonopah  Mining  Co.,  has  gone  to 
Salt  Lake  City  on  business. 

L.  U.  Gordon,  president  and  general 
manager  of  the  Round  Mountain  Mining 
Co.,  has  gone  to  San  Francisco. 

C.  H.  Monroe.  O.  B.  Perry,  and  J.  F. 
Newsom  are  in  the  Federated  Malay- 
States  with  headquarters  at  Ipoh. 

Dr.  A.  S.  Eakle,  professor  of  miner- 
ology  at  the  University  of  California,  is 
visiting  mining  districts  in  Nevada. 

P.  S.  Smith  is  en  route  to  Alaska  to 
make  geologic  investigations  in  the 
region  tributary  to  the  Alaska  Railroad. 

O.   B.   Hart,   superintendent    of   con- 
struction for  the  Yukon  Gold  Co.,  will 
June  3  for  the  Federated  Malay 
States. 
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J.    B.    Mertic.     Jr..     is     en     route     to 

I  ate  the  gold  deposits 
of  the  Fairbanks  and  Rampart  districts. 
Charles  Butters  has  returned  to  Oak- 
land, Cal.,  after  a  three  months'  trip 
in  Honduras.  Nicaragua,  and  Salvador. 
Dr.  C.  K.  l.eith,  with  a  party  of  stu- 
dents from  the  University  of  Wis,  on 
sin.  is  spending  a  few  days  on  the 
Gogebic  Range. 

Raymond  (iuyer  has  returned  to  his 
home  in  Spokane  after  a  short  trip  of 
inspection  to  the  Cori  Gold  Mines*  hold- 
ings in  Mexico. 

L.  A.  Dodd,  who  has  been  gold  com- 
missioner at  Barkerville,  B.  C,  for 
some  years,  has  been  transferred  to 
Xanaimo,  B.  C. 

Edward  Sampson  is  to  continue  work 
in  the  Pend  d'Oreille  district  of  Idaho 
in  co-operation  with  the  state  Bureau 
of  Minos  and  Geology. 

J.  S.  Lutes,  general  manager  of 
mines  for  the  Tod-Stambaugh  Co.,  is 
now  in  Cleveland  to  confer  with  the 
officials  of  his  company. 

R.  E.  Cranston  has  gone  to  New 
Zealand  to  inspect  the  dredge  of  the 
Rimu  Gold  Dredging  Co.,  operating 
near  the  town  of  Hokitika. 

G.  S.  Blaylock,  for  many  years  gen- 
eral manager  of  the  Consolidated 
Mining  &  Smelting  Co.,  has  been  elected 
a  director  of  that  company. 

J.  \V.  Sherwin,  general  manager  of 
the  West  End  Consolidated  Mining  Co. 
and  allied  companies,  is  in  Tonopah 
from  Oakland  and  Las  Vegas. 

Paul  J.  Kruesi,  a  manufacturer  of 
Chattanooga,  Tenn.,  will  act  as  assist- 
ant Secretary  of  Commerce  during  the 
absence  of  C.  H.  Huston  in  Alaska. 

B.  H.  Stoddard  is  to  do  field  work  in 
New  York,  Massachusetts  and  New 
Hampshire  for  the  mineral  resources 
division  of  the  U.  S.  Geological  Survey. 
R.  A.  Angst  and  E.  W.  Hopkins 
have  been  in  Cleveland  attending  the 
meetings  of  the  subsidiary  mining 
companies  of  Oglebay,  Norton  &  Co. 
Waldemar  Lindgren  has  been  en- 
gaged by  the  U.  S.  Geological  Survey 
to  make  a  special  report  on  the  geology 
and  ore  deposits  of  the  Bradshaw 
Mountain. 

Felix  A.  Yogel,  mine  manager  for 
Ladenberg,  Thalmann  &  Co.,  spent  a 
ii  the  Gogebic  Range,  Michigan, 
accompanied  by  Andrew  Formis,  super- 
intendent  of  the  Bates  mine,  at  Iron 
River. 

(..  R.  Mansfield,  of  the  U.  S.  Geo- 
logical Survey,  is  visiting  the  potash 
fields  of  Texas  and  the  borate  fields  of 
California.  On  his  return,  about  the 
end  of  June,  he  will  visit  some  of  the 
eastern  phosphate  fields. 

E.  H.  Finch,  formerly  on  the  Land 
Classification  Board,  U.  S.  Geological 
Survey,  has  gone  to  Central  America 
for  several  months,  for  the  purpose  of 
making  geologic  examinations  of  pros- 
pective mineral  lands. 

M.  W.  Hay  ward,  chief  engineer  of 
the     Cia.       Minera     de      Penoles,     has 
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finished  his  inspection  trip  and  has  re- 
turned to  Monterey  to  confer  with 
Heath  Steele.  They  probably  will  visit 
the  camp  together  early  next  fall. 

George  E.  Deatherage,  recently  in 
of  furnace  plant  construction 
for  the  Indian  Iron  &  Steel  Co.,  of 
Asansol.  India,  spoke  before  the  Engi- 
neers  Club  of  Northern  Minnesota  on 
Maj  27  at  Chisholm.  Minn.  His  subject 
was  "India   Industrially." 

Glenn  L.  Allen,  specialist  in  ore  con- 
centration, has  completed  a  month's 
work  at  the  mill  of  the  Minas  Pedraz- 
zini  Gold  and  Silver  Mining  Co.,  Arizpe, 
Sonora,  Mexico.  After  June  1  his  ad- 
dress will  be  in  care  of  La  Fe  Mining 
Co.,  Guadalupe,  Zacatecas,  Mexico. 

W.  J.  Olcott,  president  of  the  Oliver 
1 1-..11  Mining  Co.,  also  S.  B.  Sheldon, 
vice-president  and  general  manager  of 
the  Minnesota  Steel  Co.,  are  in  New 
York  attending  the  meeting  of  the 
presidents  of  the  subsidiary  companies 
of  the  U.  S.  Steel  Corporation. 

Prof.  A.  P.  Coleman,  who,  after  being 
thirty  years  on  the  staff  of  the  Uni- 
versity of  Toronto,  is  resigning  his 
position  as  head  of  the  Department 
of  Geology  and  Dean  of  the  Faculty  of 
Arts,  was  given  !a  complimentary 
dinner  by  his  colleagues  and  friends  on 
May  22. ' 

Mining  and  metallurgical  engineers 
visiting  New  York  City  last  week  in- 
cluded: Norman  Carmichael,  of  Clifton, 
Ariz.;  R.  J.  Grant,  of  Denver,  Col.; 
David  White,  of  Washington,  D.  C; 
John  G.  Kirchen,  of  Tonopah,  Nev.;  E. 
H.  Suender,  of  Frackville,  Pa.,  and 
Thor  Warner,  of  San  Antonio,  Tex. 


OBITUARY 


Frank  P.  Mills,  for  several  years  in 
charge  of  the  Cleveland-Cliffs  Iron  Co. 
interests  at  Ishpeming,  Mxh.,  died  at 
Berkeley,  Cal.,  on  May  18.  Under  his 
direction  the  Lake  mine,  at  Ishpeming, 
was  developed. 

A.  J.  Schumacher,  of  Weiser,  Idaho, 
died  suddenly  on  May  9.  Mr. 
Schumacher  was  graduated  from  the 
Colorado  School  of  Mines,  was  a  mem- 
ber of  the  A.I.M.E.,  and  for  many- 
years  superintendent  of  the  Parrot 
Smelter,  at  Butte,  Mont.  Leaving 
Butte,  he  bought  and  operated  for  some 
years  the  Baker  City  Iron  Works,  but 
sold  out  to  develop  mining  properties  in 
Idaho. 

John  M.  Longyear.  mining  engineer 
and  capitalist,  died  at  his  home,  Brook- 
line,  Mass.,  on  May  28.  Mr.  Longyear 
was  born  in  Lansing,  Mich.,  in  1850.  He 
lived  for  a  number  of  years  at  Mar- 
quette, Mich.,  and  held  extensive  lum- 
ber and  mining  interests  in  that  region. 
He  was  a  member  of  the  corporation  of 
Massachusetts  Institute  of  Technology, 
and  for  twenty-five  years  was  a  mem- 
ber of  the  board  of  control  of  the  Michi- 
gan College  of  Mines. 
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Leading  Events 


REDUCTION  of   freight  rates  horizontally,  effective 
.July  1,  was  suddenly  announced  by  the   Interstate 
Commerce  Commission  on  May  24. 

Increasing  activity  among  copper  producers  marks 
the  beginning  of  June.  Moctezuma,  North  Butte,  and 
Davis  Daly  have  resumed  operations,  United  Verde 
has  started  its  smelter  and  the  Copper  Queen  output 
is  to  be  increased. 

Details  of  the  bill  of  complaint  in  the  suit  of  Wolf's 


Mineral  Process  Corporation  against  Minerals  Separa- 
tion are  given  in  this  issue. 

Minnesota's  tonnage  tax  law  has  been  held  constitu- 
tional. 

Decision  in  the  Naica  Mining  Co.'s  case  has  been 
reversed  by  the  Mexican  Supreme  Court. 

Formation  of  an  export  silver  association  has  been 
suggested  to  control  the  silver  market  for  American 
producers  after  Pittman  Act  purchases  are  completed. 


I.  C.  C.  Orders  Horizontal  Cut 
in  Freight  Rates 

Reduction      Averages      10      Per      Cent, 
Though  Higher  on  Some  Com- 
modities— Effective  July   1 

A  general  horizontal  reduction  of  10 
per  cent  in  freight  rates  below  the 
rates  which  became  effective  on  Aug. 
26,  1920,  was  ordered  by  the  Inter- 
state Commerce  Commission  in  a  deci- 
sion handed  down  on  May  24.  The  new 
rates  are  to  become  applicable  on  July 
1.  Carriers  were  requested  to  notify 
the  commission  by  May  31  whether  the 
decision  was  acceptable. 

This  action  of  the  commission  in  re- 
ducing rates  marks  the  end  of  the  ex- 
haustive investigation  begun  last  fall 
into  the  rate  situation.  It  is  said  that 
in  practically  all  instances  where  read- 
justments and  reductions  have  been 
made  by  the  commission  or  voluntarily 
by  the  railroads  since  Aug.  26,  1920,  the 
10  per  cent  reduction  just  granted  will 
replace  the  earlier  readjustments. 


United  Verde  Begins  Smelting 

The  United  Verde  Copper  Co.,  of 
Jerome,  Ariz.,  has  started  a  reverbera- 
tory  and  will  put  a  blast  furnace  also 
into  operation  soon. 


Moctezuma  Copper  to  Start  Mill 

The  Moctezuma  Copper  Co.,  at 
Nacozari,  Sonora,  will  start  the  first 
unit  of  its  3,000-ton  mill  on  June  1. 
Production  was  suspended  April  15, 
1921.  Since  then  the  concentrator  has 
been  remodeled  and  considerable  de- 
velopment work  done.  It  is  expected 
that  the  unit  will  produce  about  1,000,- 
'000  lb.  of  copper  in  June. 


Hayden  Smelter  Resumes 

At  the  Hayden  smelter  of  the  Amer- 
ican Smelting  &  Refining  Co.,  a  re- 
verberatory  has  been  started  on  Ray 
Consolidated's  copper  concentrates.  The 
copper  department  at  the  company's  El 
Paso  smelter  has  also  resumed  work 
with  one  furnace. 


North  Butte  Ordered  To  Resume 

Announcement  was  made  the  last 
week  in  May  that  the  North  Butte 
Mining  Co.,  Butte,  Mont.,  would  re- 
sume operations  June  1  after  a  shut- 
down since  April,  1921.  During  the 
shut-down  about  100  men  have  been 
employed  on  development  and  repairs. 
Anaconda's  Washoe  smelter  will  handle 
North  Butte's  ore. 


Davis  Daly's  Colorado  Mine  Again 
Operating 

The  Colorado  mine  of  the  Davis-Daly 
Copper  Mining  Co.  resumed  work  on 
June  1  with  about  300  men.  This  mine 
continued  operating  after  other  mines 
in  the  Butte  district  shutdown  in  April, 
1921,  finally  suspending  because  of  diffi- 
culty over  its  smelting  contract  with 
the  East  Butte  company.  A  new  con- 
tract has  apparently  been  arranged. 
The  company's  Hibernia  mine  has  con- 
tinued   in    operation,    producing    silver 


International  Nickel  Reopens 
Port  Colborne  Refinery 

The  refinery  of  the  International 
Nickel  Co.,  at  Port  Colbome,  Ont.,  has 
been  reopened,  after  an  extensive  shut- 
down. There  are  sufficient  supplies  of 
matte  on  hand  to  keep  the  refinery  in 
operation  for  a  considerable  time,  and 
no  attempt  will  be  made  to  start  the 
smelter  at  present.  It  is  understood, 
however,  that  one  or  more  furnaces  will 
be  placed  in  operation  some  time  dur- 
ing the  fall. 


Sulman  &  Picard  Broke  Contract. 
Alleged  in  Wolf's  Suit 

Used   Information   Obtained   in   Making 

Tests  as  His  Agents  to  Secure 

Basic  Flotation  Patent 

In  the  action  brought  by  Wolf's  Min- 
eral Process  Corporation  against  Min- 
erals Separation  North  American  Cor- 
poration, the  bill  of  complaint  charges 
infringement  of  the  plaintiffs'  patent 
No.  787,814,  of  April  18,  1905,  and  that 
the  licenses  granted  by  Minerals 
Separation  have  infringed  this  patent. 

This  patent  has  never  been  used  by 
the  Wolf  company,  it  is  stated,  nor  has 
its  use  been  permitted,  though  the  com- 
pany says  it  has  been  willing  to  grant 
licenses  on  the  payment  of  a  reasonable 
royalty. 

On  or  about  Feb.  5,  1903,  according 
to  the  bill,  Jacob  D.  Wolf  contracted 
with  Sulman  and  Picard,  of  London,  to 
test  certain  processes  invented  by  him 
for  concentrating  ores  and  separating 
minerals  from  their  ores,  and  also  to 
construct  exact  formulas  for  the  most 
economical  and  efficient  working  of  the 
processes  on  a  commercial  scale;  also 
to  improve  the  results  of  the  processes 
and  determine  the  best  methods  of 
using  them;  and  to  turn  over  to  Wolf 
the  results  of  their  acts.  For  this  Sul- 
man and  Picard  were  to  receive  a 
salary  of  100  guineas  per  month. 

Sulman  and  Picard,  the  bill  states, 
agreed  to  observe  the  obligation  of 
secrecy  as  to  investigations  and  experi- 
ments to  be  made  and  agreed  to  make 
detailed  reports  and  explanations  to 
Wolf  of  the  work  done  upon  the  pro- 
cesses, and  of  all  discoveries,  inven- 
tions, designs,  and  improvements  made 
or  worked  out  from  time  to  time,  or  in 
course  of  investigation,  by  them  or  by 
their  assistants.  All  such  discoveries 
and  improvements  were  to  belong  to 
Wolf   absolutely.      Sulman    and    Picard 
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in  their 

'it    suc- 

and  improve- 

is  to  in- 
to all   improvements 
ons. 

The  agreement  further  providi 

-  should  be  binding  upon 
ator,  administrator,  and  assigns 
i    and  that  Wolf  should  be 
at  liberty  to  assign  validly  and  effectu- 
ally third  party  the  benefit  of  the 
tn  of  the  contract.     On  April  8, 
gned    to 
Mineral   Process  Corporation  all 
;  bts  under  the  contract. 

•lie  con- 
tes,    Sul- 
man  and   Picard   performed   it    in    part 
by  mak  I  experiments  based 

upon  the  disclosure  which  Wolf  had 
made  to  them  of  his  processes  and  by 
making  certain  representations  and 
g  Wolf  in  preparing  and  prose- 
cuting his  application  for  a  patent. 

Sulman  and  Picard,  it  is  alleged, 
the  contract  by  concealing  from 
Wolf  certain  of  the  results  derived 
from  their  experiments  and  by  disclos- 
ing the  processes  and  results  of  the 
experiments  made  under  the  contract  to 
other  persons.  It  is  alleged  that  they 
caused  or  permitted  Sulman,  Picard 
and  (John)  Ballot  to  apply  for  and  ob- 
tain U.  S.  patent  835,120,  dated  Nov.  6. 
•  r  certain  new  and  useful  im- 
provements in  ore  concentration,  which 
improvements  were  the  result  of  Wolf's 
invention  and  were  developed  by  Sul- 
man and  Picard  under  Wolf's  direction 
and  as  his  agents. 

Sulman  and  Picard,  it  is  further  al- 
leged, caused  and  permitted  this  patent 
and  others,  United  States  and  foreign, 
to  be  taken  out  in  the  name  of  other 
persons  than  Wolf,  and  refused  and 
neglected  to  assign  them  to  Wolf,  al- 
though such  assignment  was  duly  de- 
manded. 

The  patentees,  it  is  further  alleged, 
then  wrongfully  assigned  or  attempted 
to  assign  patent  835,120  and  other 
patents  of  which  Wolf  was  the  equit- 
able owner  to  Minerals  Separation, 
Ltd.,  which  was  organized  at  the  in- 
stance of  Sulman  and  Picard.  They 
were  then  assigned  by  Minerals  Separa- 
tion, Ltd.,  to  Minerals  Separation 
American  Syndicate,  Ltd.,  which  in 
turn  assigned  them  to  the  defendant 
Minerals  Separation  North  American 
Corporation.  The  defendant,  the  bill 
states,  is  the  assignee  of  the  obliga- 
tions of  Sulman  and  Picard  under  their 
contract  with  Wolf. 

Discovery  of  the  amount  of  roy- 
alties and  profits  made  by  the  de- 
fendant under  patent  835,120  is  asked. 

The  plaintiff  further  requests  (1)  ;„ 
writ  of  subpoena  requiring  the  defend- 
ant to  appear;  (2)  an  injunction  against 
the  infringement  of  the  plaintiff's 
787,814;  (3)  an  injunction  ask- 
ing the  assignment  of  patent  835,120 
and  all  other  patents  including  any  in- 
vention   or    discovery    or    improvement 


made    by    Sulman   and    Picard   or   :issn- 

in    the    course   of   their    experi- 

for  Wolf  under  contract;   (4)   an 

accounting    of    profits;    and    (5)    that 

plaintiff  recover  tlie  profits. 

Wolf's  Mineral  Process  Corpora- 
tion and  Wolf,  it  is  alleged,  were  un- 
able to  ascertain  the  fact  that  the  de- 
fendant was  infringing.  They  state 
that  they  have  been  prevented  from 
previously  bringing  action  by  the  acts 
of  the  defendant  and  by  the  financial 
inability  of  Wolf. 


Naica  Mining  Co.  Decision 
Reversed 

The  Supreme  Court  of  Mexico  has 
rendered  a  unanimous  verdict  in  the 
appeal  of  certain  shareholders  of  the 
former  Xaica  Mining  Co.,  against  a 
previous  decision  disbanding  the  com- 
pany. Eight  months  ago  the  Supreme 
Court  handed  down  its  decision  ad- 
verse to  the  Naica  company,  in  favor  of 
the  Stopelli  heirs,  who  had  alleged  ir- 
regularities in  the  company  organiza- 
tion and  asked  for  a  return  of  the  prop- 
erty and  an  accounting. 

The  Naica  is  one  of  the  richest  silver- 
lead  producers  in  the  republic.  The 
company  was  organized  with  only 
eighty  shares,  which  have  reached  at 
times  a  market  value  of  $25,000  per 
share.  The  case  has  been  extremely 
sensational  and  led  to  a  number  of  the 
American  stockholders  appealing  to 
the  American  State  Department. 
Serious  charges  were  also  made  against 
three  of  the  Supreme  Court  judges,  in- 
cluding the  president,  and  a  special 
grand  jury  of  the  Mexican  congress  has 
been  instituted  to  investigate. 

A  portion  of  the  mine,  not  affected 
by  the  decision,  is  still  operating. 


Mexican  Government  Objects 
to  Durango  Mine  Tax 

There  has  been  a  sharp  interchange 
of  notes  between  the  Secretary  of  the 
Treasury,  in  Mexico  City,  and  the  Gov- 
ernor of  the  State  of  Durango,  caused 
by  the  recent  imposition  of  a  special 
state  mining  tax  of  "2  per  cent  per 
hundred."  The  federal  government  says 
that  the  intention  of  the  tax  is  vague 
and  subject  to  various  interpretations, 
in  the  first  place,  and  illegal  in  the 
second,  the  central  government  reserv- 
ing itself  the  right  to  tax  mines,  oil, 
coal  or  other  minerals  which  primarily 
belong  to  the  nation  at  large. 


Nichols  Copper  Co.'s  Plant 
Damaged  by  Fire 

The  plant  of  the  Nichols  Copper  Co. 
at  Laurel  Bill,  New  York  City,  was 
damaged  to  some  extent  by  fire  on  May 
27.  The  anode  plant  was  destroyed, 
this  being  the  principal  loss.  At  the 
office  of  the  company  it  was  stated  that 
laper  reports  of  the  accident  were 
greatly  exaggerated,  and  that  there 
would  be  no  serious  interference  with 
the  company's  copper  production  as  a 
result  of  the  incident.  The  fire  had  its 
origin  in  a  spill  at  one  of  the  furnaces. 


Minnesota  Tonnage  Tax  Valid, 
Judge  Johnson  Holds 

Rules    It    Is   Constitutional — Companies 
to  Appeal 

In  a  decision  handed  down  by  Judge 
Tillman  P.  Johnson,  of  Salt  Lake  City, 
in  U.  S.  District  Court  at  St.  Paul, 
Minn.,  on  May  24,  the  constitutionality 
of  the  Minnesota  occupational,  or  so- 
called  tonnage,  tax  was  upheld.  This 
is  a  blow  to  the  iron-ore  producers  of 
the  northern  part  of  the  state,  who 
sought  to  obtain  a  permanent  injunc- 
tion restraining  the  state  from  collec- 
tion of  the  tax.  More  than  thirty  min- 
ing companies,  including  the  Oliver 
Iron  Mining  Co.,  subsidiary  of  the  U.  S. 
Steel  Corporation;  the  Republic  Iron 
&  Steel  Co.;  the  Cleveland-Cliffs  Iron 
Co.;  the  Interstate  Mining  Co.;  and  the 
Bennett  Mining  Co.,  were  involved  in 
the  litigation. 

Attorneys  for  the  mining  companies 
state  that  they  will  appeal  the  case  to 
the  U.  S.  Circuit  Court  of  Appeals. 
Pending  this  appeal  a  temporary  in- 
junction against  collection  of  the  tax, 
granted  by  Judge  Booth,  of  St.  Paul, 
will  remain  in  force. 


Increasing  Copper  Queen  Output 

The  output  of  the  Copper  Queen 
smelter,  at  Douglas,  Ariz.,  is  to  be  in- 
creased from  6,250,000  lb.  of  copper  per 
month  to  about  7,500,000,  according 
to  a  recent  announcement  by  D.  D. 
Irwin,  superintendent  of  the  Copper 
Queen  branch  of  the  Phelps  Dodge 
Corporation. 


Keating  Wins  from  Inland  Steel 

An  award  of  $44,618  has  been  made 
to  the  Thomas  Keating  Co.  by  the  jury 
in  the  case  of  Thomas  Keating  Co.  vs. 
Inland  Steel  Co.  This  award  was  based 
on  the  estimate  made  by  the  plaintiff's 
engineer  of  the  extra  cost  of  reopening 
the  mine  concerned  under  the  conditions 
existing. 

Appeal  will  be  taken  to  the  higher 
court  by  the  Inland  Steel  Co. 

Thomas  Keating  was  the  original  fee 
owner  on  a  forty-acre  tract  of  mining 
land  on  the  CuyTuna  Range  near  Crosby,. 
Minn.,  which  he  leased  to  George  H. 
Crosby  and  which  was  subleased  to  the 
Inland  Steel  Co.,  and  later  developed  as 
the  Thompson  mine,  opened  in  1912. 
The  operators  abandoned  the  lease  in 
1919  as  an  unprofitable  operation.  Keat- 
ing is  now  suing  the  operating  com- 
pany for  upward  of  $300,000  damages 
which  he  is  alleged  to  have  suffered 
through  use  of  improper  mining 
methods,  through  the  intermixing  of 
merchantable  iron  ore  with  sand  on  a 
waste  dump,  through  the  filling  of  the 
open  pit  with  overburden  removed  in 
subsequent  stripping  operations,  and 
through  the  leaving  of  the  underground 
workings  in  an  unsatisfactory  condi- 
tion. 

The  decision  establishes  a  precedent 
which  is  expected  materially  to  affect 
the  future  relations  of  fee  owner  and 
mine  operator  in  the  district. 
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Cyanide  Restored  to  Free  List 

Senate  Makes  Better  Progress  With  Metal  Schedule — Rates  on  Zinc 

Oxide,  Graphite,  Fluorspar  and  Other  Products  Adopted — 

Duty  Asked  on  Petroleum 


FOR  the  first  time  since  the  tariff 
bill  has  been  under  discussion,  the 
Senate  overrode  the  Finance  Com 

mittee  when  it  voted.  46  to  14,  to 
restore  cyanide  to  the  free  list.  Chair- 
man McCumber,  of  the  Finance  Com- 
mit t  ee,  actively  assisted  by  Senator 
Frelinghuysen,  of  New  Jersey,  made 
a  hard  fight  to  hold  in  the  bill  10  per 
cent  ad  valorem  duty  on  "potassium 
cyanide,  sodium  cyanide,  all  cyanide 
salts  and  cyanide  mixtures,  combina- 
tions and  compounds  containing  cy- 
anide." 

The  amendment  transferring  cyanide 
from  the  dutiable  schedule  to  the  free 
list  was  introduced  by  Senator  Oddie, 
of  Nevada,  who  contended  that  the 
gold  mining  industry  is  entitled  to 
free  cyanide.  Senator  Frelinghuysen, 
in  opposing  the  amendment,  estab- 
lished, beyond  fear  of  contravention, 
the  fact  that  the  officers  and  em- 
ployees of  the  Roessler  Hasslacher 
Chemical  Co.  were  entirely  loyal 
throughout  the  war.  Senator  Sterling, 
of  South  Dakota,  did  not  question  the 
loyalty  of  the  company  during  the  war, 
but  stated  that,  in  addition  to  its  being 
the  only  producer  of  cyanide  in  the 
United  States,  it  has  intimate  con- 
nection with  the  interests  which  con- 
trol cyanide  production  in  Germany 
and  in  England.  Senator  Pittman 
declared  that,  regardless  of  opinions, 
one  way  or  another,  about  the  Roessler 
Hasslacher  company,  certain  facts  are 
uncontroverted.  These  he  stated  to 
be  as  follows: 

That  the  control  of  the  stock  now 
is  in  the  hands  of  the  Alien  Property 
Custodian;  that  the  company  was  or- 
ganized by  two  men  sent  to  the  United 
States  by  the  German  syndicate;  that 
the  company  has  had  no  competition 
in  the  manufacture  of  cyanide  since  its 
establishment  in  1885;  that  the  concern 
always  has  been  and  now  is  the  ex- 
clusive manufacturer  of  cyanide  in 
this  country;  that  it  is  the  sole  dis- 
tributor of  imported  cyanide;  that  it 
"manufactures  at  this  end  of  the  line 
when  it  pays  to  manufacture  here  and 
sells  here  the  German  stuff  when  it 
pays  better  to  sell  the  German  stuff." 

Rapid  progress  was  made  by  the 
Senate  in  passing  on  the  items  \n  the 
metal  schedule  of  the  bill.  In  one  day 
the  Senate  adopted  the  committee-rates 
in  the  first  five  paragraphs  of  the 
metal  schedule,  in  contrast  to  previous 
procedure,  which  usually  disposed  of 
only  one  item  a  day  in  the  tariff  bill. 

On  motion  of  Senator  Smoot  the 
proposal  to  place  manganese  ore  on  the 
free  list  was  deferred  for  action  later. 

Following  extended  debate   in  which 


were  attacked  by  Senator 
Jones,  uf  New  Mexico,  the  Senate 
adopted  the  provisions  of  the  bill  with 
to  zinc-oxide.  The  rates 
adopted  are  lie.  per  lb.  on  zinc  oxide 
and  leaded  zinc  ores  containing  not 
more  than  25  per  cent  of  lead;  ground 
or  mixed  with  oil  21c.  per  lb.;  litho- 
pone  13c.  a  lb. 

Senator  Johnson,  of  California,  in- 
troduced an  amendment  making  the 
duty  on  unwrought  and  unmanufac- 
tured diatomaceous  earth  at  $1.50  a 
ton  and  on  wrought  or  manufactured 
diatomaceous  earth   at  $3.25   a  ton. 

Senator  Harreld,  of  Oklahoma,  intro- 
duced an  amendment  imposing  a  duty 
of  35c.  a  barrel  on  crude  petroleum  and 
25c.  a  barrel  on  fuel  oil. 

The  duty  of  2c.  a  pound  on  antimony 
as  regulus  or  metal  was  adopted,  not- 
withstanding opposition  by  Senator 
Jones,  of  New   Mexico. 

The  Senate  also  adopted  the  duties 
recommended  by  the  committee  on 
lime,  limestone,  plaster  rock  or 
gypsum,  pumice  stone,  and  bauxite. 

Senator  Jones,  of  New  Mexico, 
sought  to  reduce  the  duty  on  fuller's 
earth  from  $3.25  to  $1.50  a  ton,  but 
the  Senate  adopted  the  higher  rate. 

After  extensive  debate  the  Senate 
adopted  the  graphite  rates  as  recom- 
mended by  the  Finance  Committee,  as 
follows:  Amorphous  graphite,  10  per 
cent  ad  valorem;  crystalline,  20  per 
cent,  and  flake  2c.  a  pound. 

Senator  Jones  opposed  increasing  the 
duty  on  fluorspar  from  $1.50  to  $5.60  a 
ton  but  the  increase  was  adopted  by 
the  Senate,  Senator  McCumber  ex- 
plaining that  it  was  desirable  to  pro- 
tect this  mining  product,  although 
mining  interests  had  asked  for  from 
50  to  60  per  cent  higher  duties. 

Amendments  to  the  bill  introduced 
by  Senator  Poindexter,  of  Washington, 
propose  to  change  the  duties  crude 
magnesite  from  Ac.  per  lb.  to  Ac.  per 
lb.,  and  on  dead-burned  and  grain 
magnesite  from   /nc.  a  lb.  to   ic.  a  lb. 

On  motion  of  Senator  Smoot,  the 
Senate  reduced  the  duty  on  strontium 
from  50  to  25  per  cent  ad  valorem,  on 
the  ground  that  the  product  is  virtually 
controlled  in  this  country  by  one  con- 
cern. 

The  Senate  also  adopted  the  duty  of 
$1.50  on  glass  sand,  after  defining  that 
product  as  sand  containing  99  per  cent 
or  more  of  silica. 

The  mica  duties  were  adopted,  fol- 
lowing opposition  of  Senator  Walsh,  of 
Montana,  who  objected  to  the  higher 
duties  on  manufactured  mica. 

The  talc  duty  was  also  adopted,  fol- 
lowing  opposition   expressed   by    Sena- 


tot  Myers,  of  Montana,  who  e  amend- 
ments to  reduce  the  duties  were  re- 
jei  ted, 

Tin'  dutj    of  25c   a   pound   on   quick- 
silver  was  adopted   bj   a  vote  of  30  to 

25.  Senators  Johnson  and  Short  ridge, 
of  California,  urged  a  :i">c.  duty,  but 
their  attempt  to  rejeci  the  committee 
i ate   was  defeated. 


Coates  &  Tweed  Get  Award  Under 
Amended  War  Minerals  Act 

Subject  to  the  approval  of  the  Sec- 
retary of  the  Interior,  the  War  Min- 
erals Relief  Commissioner  has  made 
the  following  recommendations:  Coates 
&  Tweed,  Duluth,  Minn.,  $59,323.20; 
Gordon  &  Emery,  Yreka,  Cal.,  $548.81; 
Robert  Brown,  Elko,  Nev.,  disallowed, 
non-commercial;  C.  E.  Groce,  Blythe, 
Cal.,  disallowed,  stimulation  not  estab- 
lished; F.  M.  Knight,  Prairie  City,  Ore., 
disallowed,  not  within  the  act;  Eleanore 
Manganese  Co.,  Butler,  Tenn.,  $1,243.35; 
H.  B.  Greever,  Bluefields,  W.  Va.,  $5,- 
626.67;  Audley  H.  Stone,  Bluefields,  W. 
Va.,  $8,568.97;  Edmond  Putnam,  John- 
son City,  Tenn.,  $899.18;  Holter  &  Fau- 
cher,  Grants  Pass,  Ore.,  former  award 
ample;  Gose  Mines,  Burk's  Garden,  Va., 
former  award  ample;  Herbert  W.  Smith, 
Washington,  D.  C,  $4,158.94;  John 
Madrid,  Angels  Camp,  Cal.,  insufficient 
evidence;  W.  S.  Crammer,  Fresno,  Cal., 
not  commercial;  Louis  L.  Cleaner, 
Prairie  City,  not  within  the  act;  Caro- 
lina Chrome  Co.,  Waynesville,  N.  C, 
previous  award  ample;  W.  H.  Shewan, 
Fanning,  Nev.,  prior  award  ample;  Her- 
man Neipp,  Blythe,  Cal.,  not  commer- 
cial. 

In  the  case  of  Coates  &  Tweed,  losses 
aggregating  $81,631  were  claimed.  The 
entire  amount  was  disallowed  by  the 
original  War  Minerals  Relief  Commis- 
sion, but  under  the  amended  act,  the 
company  was  able  to  establish  stimu- 
lation and  an  award,  as  set  forth  above, 
has   been  recommended. 


Mine  Law  Hearing  Again  June  8 

Further  hearings  on  the  revision  of 
the  mining  laws  proposed  in  the  Arentz 
bill  will  be  given  by  the  House  Com- 
mittee on  Mines  and  Mining  on  June 
8,  when  H.  V.  Winchell,  a  member  of 
the  engineering  committee  which 
drafted  the  measure,  and  possibly  H. 
G.  Moulton,  of  New  York,  and  Repre- 
sentatives Raker,  of  California;  French, 
of  Idaho;  and  Mc Arthur,  of  Oregon, 
will  be  heard. 


Interior  Department  Economizes 

Secretary  Fall  has  reported  to  the 
President  that  through  various  econo- 
mies the  Department  of  the  Interior 
has  saved  $936,416  this  year  as  com- 
pared with  expenditures  last  year.  In 
the  Bureau  of  Mines,  he  says,  there 
has  been  a  saving  of  $52,995. 
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Export  Silver  Association 
Suggested 

Would    Protect    Market    for     American 
Producers    Uw-r  Pittman    let  Pur- 
chases Have  Been  Completed, 

ll    1-   S.mi 

•     if  aj 

the  lines  of  the  Copper  Ex- 
Silver  Institute 
of   protecting   the   future 
\  -    vex  when   the 

luthorised    by   the    Pittman 
en  completed.     Discussing 
:•.,  H.  N.  Lawrie,  the  man- 
r  of  the   institute,  among 
ings,   says:   "An  effort   should 
be  madi  an  export 

nilar  to  that  organized  for  the 
si    of  marketing  the  copper  pro- 
duction of  the  nation  to  better  advan- 
silver  producers  are  forced 
.-.et    their    product    immediately 
r   to   develop   income  wherewith 
pi  cat  og  costs.     A   silver  ex- 
port association  properly  organized   to 
extend    credit    to   the    producer   would 
make  possible  a   more  orderly  market- 
ing   of    the    silver    production    of     the 
country.    This,  of  course,  is  not  a  factor 
at    the    present    time,    for    the    reason 
that    the    international    price    is    below 
the  Pittman  price. 

"The  London  control  of  the  price  of 
silver  has  been  sustained  largely  be- 
cause of  the  speculative  demand  for 
the  metal   for   delivery   in   the   Orient. 


This  is  a  factor  which  must  not  be  over 
looked    in   anticipating    the   success   or 

failure   of   an    export    association   here. 

There  must  be  a  liquidating  market,  and 

unless    the   speculator    will   come   to    the 

of    the     market,    as    he     has     in 

supporting  the  London  market,  there 
will  be  difficulty  in  operating  such  an 
■  on.  A  strong  association,  cap- 
purchasing  the  entire  world's 
production  of  silver,  would  be  in  a 
unique  position  to  force  the  speculator 
to  come  to  it  for  accommodation.  The 
Tinted  States  and  Mexico  produce  70 
per  cent  of  the  world's  silver.  This 
country  should  assume  a  stronger  po- 
sition in  determining  the  market.  It 
also  might  develop  to  be  of  great  as- 
sistance to  such  an  export  organization 
if  the  co-operation  of  the  Standard  Oil 
Co.  and  other  American  companies,  who 
transact  large  volumes  of  business  in 
the  Orient,  were  to  co-ordinate  closely 
their  bullion  operations  with  those  of 
the  silver  association." 


solidated  Placer  Oil  Mining  Association 
made  placer-mining  entries  in  good 
faith  prior  to  Oct.  1,  1919,  on  land 
belonging  to  the  United  States  in  the 
south  half  of  Red  River,  Oklahoma,  and 
brought  in  discovery  wells  demonstrat- 
ing the  presence  of  oil.  It  recites  that 
the  Supreme  Court  has  held  that  the 
land  was  "not  technically  subject  to  the 
mining  laws  of  the  United  States." 


Bill  To  Validate  Placer  Patent 
Introduced 

To  meet  the  recent  decision  of  the 
U.  S.  Supreme  Court  which  invalidated 
placer  mining  patents  in  the  Red  River 
legion  of  Oklahoma  and  Texas,  Rep- 
resentative Oldfield,  of  Arkansas,  has 
introduced  by  request  a  bill  authorizing 
the  Interior  Department  to  issue 
placer-mining  patents  to  cover  claims 
heretofore  made  in  good  faith.  The 
bill    points    out    that   the    Melish    Con- 


Helium  Embargo  Proposed 

Legislation  proposing  an  embargo  on 
helium  exports,  which  is  soon  to  be  con- 
sidered by  a  committee  of  the  House  of 
Representatives,  differs  from  em- 
bargoes on  commercial  articles,  it  is 
pointed  out,  in  that  helium  is  pri- 
marily a  weapon  of  warfare.  Moreover, 
it  is  a  weapon  on  which  the  United 
States  has  a  monopoly.  It  seems  to  be 
the  consensus  of  opinion  among  Army 
and  Navy  officials  concerned  with 
helium  that  it  would  be  entirely  foolish 
to  allow  the  exportation  of  this  gas  to 
a  possible  enemy. 

The  helium  bill,  it  is  further  pointed 
out,  does  not  put  the  Government  into 
business.  There  are  numerous  prece- 
dents in  which  the  Government  develops 
fundamental  facts  and  brings  a  process 
to  the  point  where  it  can  be  developed 
commercially.  In  the  case  of  helium, 
the  cost  of  experimental  work  and  the 
uncertainty  as  to  its  outcome,  would 
have  precluded  for  an  indefinite  period 
any  exploitation  of  the  helium  resource 
by  private  capital. 


News  by  Mining  Districts 


London  Letter 
Katanga"s  Position — Fanti  Consoli- 
dated'* Contract  Canceled — Elec- 
trolytic Zinc  Co.  Busy. 
By  W.  A.  Doman 
London.  May  19 — Although  the  Union 
Miniere  du  Haut-Katanga  has  never 
under-rated  the  magnitude  of  its 
mineral  concession,  it  is  questionable 
whether  the  management  has  hitherto 
quite  appreciated  the  fact  that  to  de- 
velop the  copper  deposits  successfully, 
the  capital  expenditure  must  be  upon 
an  ever-increasing  scale — at  least  there 
seems  no  likelihood  of  its  ceasing  for 
some  time.  As  one  of  the  directors 
pointed  out  at  the  recent  meeting  of 
shareholders,  the  board  simply  cannot 
stop;  development  must  go  on.  The 
possibilities  are  so  great  that  to  call  a 
halt  now-  would  be  to  endanger  the 
future. 

The    company    has    raised    on    share 
issues  40,000,000  fr.;  on  debentures,  60,- 
000,000  fr.;  secured  creditors  amount  to 
5,000,000  fr.,  and    unsecured    creditors 
70,323,000  fr.  and  bills  payable 
figure  in  the  balance  sheet  as  on  Dec. 
•20     (the    latest    issued)     at    1,- 
i  fr. 
By    an    agreement   with   the   Special 
Katanga   Committee,  the   mineral   con- 
cessions have  been  prolonged  to  March, 
1990.     To  carry  out   the   program   for 


the  treatment  of  the  low-grade  ores,  it 
is  estimated  that  a  further  300,000,000 
fr.  will  be  required.  As  the  Tangan- 
yika Concessions'  fortunes  are  bound 
up  with  those  of  the  Union  Miniere,  the 
former  had  the  right  to  take  up  43,248 
capital  shares  at  400  fr.  each,  and  to  re- 
ceive 20,000  dividend  shares  free  in  new 
capital  to  be  issued  by  the  Union 
Miniere.  As  the  Union  Miniere  was 
unable  to  nay  a  dividend,  having  to 
provide  about  10,000,000  fr.  for  depre- 
ciation, Tanganyika  shareholders  also 
get  no  return  upon  their  investments. 
That  their  time  will  come,  however, 
seems  certain,  but  the  production 
scheme  must  be  made  secure  first.  The 
Union  Miniere  now  produces  about  100 
tons  of  copper  a  day — something  of  an 
achievement  in  Central  Africa.  The 
intention  is,  of  course,  to  proceed  by 
stages  to  100,000  tons  per  annum.  The 
Union  Miniere  has  continued  operations 
while  most  other  large  producers  of 
copper  had  to  shut  down.  In  1914  the 
output  was  10,722  tons;  last  year  it  had 
reached  30,470  tons.  The  electro-leach- 
ing test  plant  has  proved  satisfactory, 
and  shows  that  the  leaching  process  is 
the  most  suitable  method  for  treating 
the  low-grade  ores  of  Katanga.  Copper 
ore  reserves  on  Jan.  1  last  were  esti- 
mated to  be  49,006,000  tons  of  ore, 
carrying  2,830,000  tons  of  copper. 
At    the    annual    meeting    of    share- 


holders of  Fanti  Consolidated  (Gold 
Coast  Colony,  West  Africa)  in  May. 
1921,  it  was  stated  that  a  contract  had 
been  entered  into  for  the  sale  of  500,- 
000  tons  of  manganese  ore,  deliverable 
at  the  rate  of  100,000  tons  per  annum, 
with  a  guaranteed  minimum  profit  of 
7s.  6d.  per  ton.  At  the  meeting  of 
shareholders  on  May  16,  Edmund  Davis, 
the  chairmman,  said  the  contract  was 
canceled  because  difficulties  had  arisen 
over  its  interpretation,  and,  in  par- 
ticular, those  relating  to  items  charge- 
able to  working  costs  previous  to 
arriving  at  the  guaranteed  profit.  The 
matter  is  quite  clear,  of  course,  but  the 
question  has  been  asked  why  the  basis 
was  not  worked  out  and  agreed  upon 
before  the  contract  was  made. 

The  Electrolytic  Zinc  Co.  of  Aus- 
tralasia is  now  getting  to  work.  The 
full  plant  of  30,000  hp.,  with  an  output 
capacity  of  45,000  tons  of  zinc  per  an- 
num, is  expected  to  be  running  in 
July.  The  company  has  spent  in  six 
years 'approximately  £3,000,000,  and  the 
government  of  Tasmania  over  £1,- 
000,000,  in  experimental,  development 
and  construction  work.  The  company 
purchased  750.000  tons  of  zinc  concen- 
trates from  the  British  government, 
and  there  is  over  100,000  tons  of  high- 
grade  ore  in  reserve  in  the  company's 
own  local  properties,  and  approximately 
12,000,000    tons    of     reserves     at     the 
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Broken  Hill  mines.  The  British  gov- 
ernment has  agreed  to  purchase  45,000 
tens   nf   spelter   per  annum   for  a   period 

of  years,  and,  in  addition,  the  company 
expects  to  produce  over  125,000  tons  of 
sulphuric  acid  and  15,000  tons  of  leaded 

7.inc    oxide. 

Development  in  the  Geduld  Pro 
prietary  Mines  was  of  such  a  satisfac 

tory  nature  last  year,  about  863,000 
tons,  which  raised  the  value  of  the 
whole  3,545,000  tons  of  reserves  by  0.1 
dwt.,  and  the  width  by  1  in.  to  8.1  dwt., 
Over  a  Stoping  width  of  (VI  in.,  that  the 
directors  have  decided  to  increase  the 
milling  capacity.  The  nominal  capacity 
of  the  present  reduction  plant  is  40,000 
tons  monthly;  and  it  is  to  be  raised  to 
65,000  tons.  This  is  a  step  in  the  right 
direction,  for  the  property  is  a  large 
one,  and  the  management  has  hitherto 
proceeded  very  cautiously  in  the  matter 
of  expansion'.  Their  object  has  evidently 
been  to  prove  the  property  first. 

CANADA 

British  Columbia 

Shutdown    of    Dolly    Varden    Railroad 

Hinders  Work  in  Alice  Arm 

District 

Alice  Arm — Mining  men  and  pros- 
pectors of  the  Alice  Arm  district  are  in 
difficulties  because  of  lack  of  trans- 
portation up  the  Kitsault  valley.  The 
Dolly  Varden  R.  R.  has  been  closed 
down,  and  the  company  does  not  ap- 
pear to  be  prepared  to  maintain  a 
service  this  season.  The  provincial 
government  has  been  asked,  it  is  under- 
stood, to  take  such  steps  as  are  neces- 
sary to  provide  the  operators  of  this 
section  with  the  means  of  transporting 
supplies  and  ore  from  mines  and  pros- 
pects to  tidewater.  There  is  no 
present  indication  of  how  the  problem 
is  to  be  solved. 

Kaslo — Preliminary  operations  inci- 
dental to  resumption  at  the  Cork- 
Province  mine,  on  the  South  Fork  of 
Kaslo  Creek,   are  wrell  under  way. 

Sandon — The  flotation  plant  of  the 
Silversmith  mill  has  been  in  operation 
since  May  9,  and  is  reported  to  be  work- 
ing satisfactorily,  with  an  indicated 
output  of  400  tons  of  zinc-silver  con- 
centrates per  month.  The  output  will 
run  50  per  cent  zinc,  with  35  oz.  silver 
per  ton.  The  concentrates  will  be 
stored  pending  arrangements  for  ship- 
ping to  Trail.  The  other  section  of  the 
mill  is  now  producing  500  tons  of  silver- 
lead  concentrate  per  month.  The  silver- 
lead  output  is  netting  the  company 
about  $90  per  ton,  and  net  shipments  to 
date  this  year  approximate  $200,000.  It 
is  said  that  dividend  payments  will 
start  in  July,  and  be  maintained  regu- 
larly on  a  monthly  or  quarterly  basis. 

Trail — Ore  received  at  the  Consoli- 
dated smelter  May  8  to  14  inclusive 
totaled  7,701  tons,  of  which  7,107  tons 
came  from  the  company's  mines.  The 
other  shippers  were:  Utica,  Adamant, 
27;  Florence,  Princess  Creek,  B.  C,  72; 
Mountain  Chief,  West  Robson,  B.  C, 
100;  Quilp,  Republic,  Wash.,  115; 
Standard,  Silverton,  B.  C,  193;  and 
Silversmith,  Sandon,  B.  C,  87. 


Coniagas  Option  on  Newraj    Ratified — 

High    Heads   Continue  at    Dome 
Cobalt — The    Coniagas'  option   on   the 

control  of  the  Newray  mine,  in  Porcu 

H 

hi. I   diamond  drilling  will 
in     star!.. I    al    once.      The   company    has 
00  a  month  during  the  life 
of  the  op 
Two  i' 
have  been  cut.  in  the  shaft  of  the  Vic- 
tory mine  at  a  depth  of  430  ft. 
Of   the   Minn 

poration  shows  a  severe  decline  in  both 
production  and  profits,  as  compared 
with  the  previous  year.  Total  revenue 
was  ¥578,913  from  1,226,717  oe.  of 
silver,  and  gross  profits  were  $23,420, 
compared  with  $651,461  in  1920.  After 
deduct  in  for     income    taxes, 

there  wa  written  off  $232,939  loss  on 
Canadian  Industrial  Minerals  Ltd., 
which  was  formed  to  supply  war  min- 
erals, and  $231,023  loss  on  optioned 
properties,  giving  a  net  loss  of  $522,- 
434.  The  company's  exploration  de- 
partment covered  North  and  South 
America,  Europe,  and  Asia,  but  the 
best  results  have  been  obtained  in 
northern  Ontario.  The  Buffalo  pur- 
chase turned  out  to  be  important,  and 
the  Frontier,  in  South  LoiTaine,  is 
developing  well.  The  average  grade  of 
ore  for  the  year  was  20  oz.  and  cost 
per  oz  was  84.64c.  Quick  assets  are 
given  as  $1,191,440. 

During  the  week  ended  May  19  there 
was  no  shipment  of  ore  from  Cobalt. 

Porcupine — The  Holtyrex,  which  ad- 
joins the  Mclntyre,  has  let  a  contract 
for  3,000  ft.  of  diamond  drilling.  The 
company  has  been  successful  in  mar- 
keting its  stock,  and  has  a  consider- 
able amount  of  cash  on  hand. 

The  Clifton-Porcupine  has  been  suc- 
cessful in  marketing  170,000  shares  and 
work  on  the  property  has  been  resumed. 
It  is  said  that  a  small  mill  will  be  built. 

A  report  from  the  Davidson  is  to  the 
effect  that  diamond  drilling  at  a  depth 
of  1,200  ft.  cut  25  ft.  of  ore  averaging 
$7.12.  It  is  understood  that  the  Lon- 
don flotation  has  not  been  successful 
and  that  about  80  per  cent  of  the  stock 
has  been  turned  back  to  the  under- 
writers. 

High  heads  are  continuing  at  the 
Dome,  and  it  is  understood  that  the 
company  is  considering  the  repayment 
of  $2  a  share  on  capital  account. 

A  company  has  been  formed  to  take 
over  the  McLeod  property  at  Night 
Hawk  Lake.  Developments  at  the  Pen- 
insular have  been  satisfactory. 

Quebec 

The  asbestos  industry  of  Quebec 
province  has  been  seriously  affected  by 
the  falling  off  -,  in  the  demand  for 
asbestos  in  1921,  in  consequence  of 
which  the  output  is  being  greatly  cur- 
tailed. Practically  all  the  properties  in 
East  Broughton  and  Robertson  are 
closed  down,  and  in  the  Thetford  and 
Black  Lake  districts  production  is  on 
a    greatly    restricted    scale. 


\ll\|.  0 

Explosives  importing  Mill  Awaits  Sinn- 
ing— Prospecting    for    Diamonds — 
inquiries  lor   Machiner; 
Increase 

.Mexico  Citj     A  decree  of  vital  inter- 
est  to  the  mining 
authorizing   tl 

iwaiting 

the  President's  sign: 

years,  owing  to  revolutionary  activities, 

die  importation  of  i 
in  the  hands  of  the   War   Depai 
and   an    almost    in!-  nount   of 

red  tape  and  frequently  "grea  i 
required  to  keep  the  mining  camps  sup- 
plied. Often  plants  have  been  obliged 
to  close  for  weeks  at  a  time  because 
of  their  inability  to  get  the  necessary 
explosives.  Under  the  proposed  ruling, 
responsible  companies  will  be  permitted 
to  import  without  any  restrictions  or 
delays,  the  government  requiring  them 
to  make  a  statement  from  time  to  time 
of  quantities  received  and  how  and 
when  used. 

After  a  lapse  of  several  years  the 
American  press  is  carrying  stories  once 
more  of  the  discovery  of  diamonds  in 
the  State  of  Guerrero.  These  reports 
are  based  on  the  alleged  discovery  of 
diamonds  in  that  section,  just  a  hun- 
dred years  ago,  by  the  revolutionary 
general,  Vicente  Guerrero.  The  loca- 
tion is  usually  given  as  in  the  vicinity 
of  Tetela  del  Oro,  in  the  Sierra  Madre 
range  of  mountains,  southern  Mexico. 

The  republication  of  these  diamond 
stories  has  actually  started  some  pros- 
pectors on  the  trail  again.  Within  the 
past  few  weeks  two  small  parties  have 
outfitted  from  this  city,  and  one  from 
the  Port  of  Acapulco.  Guerrero  is  a 
highly  mineralized  state,  and  if  the 
diamond  seekers  fail  in  the  main  pur- 
pose, they  may  find  something  else  to 
their  taste  and  profit. 

Dealers  in  and  agents  for  mining 
machinery  report  a  strong  increase 
in  the  number  of  inquiries  and  requests 
for  estimates  on  mining  machinery. 

Apparently,  most  of  the  inquirers 
are  accumulating  figures  for  their 
budgets,  having  in  view  an  early  re- 
sumption of  work  or  the  opening  up  of 
new  properties.  The  trend  of  the  in- 
quiries show  that  the  latest  ore  treat- 
ment processes  are  being  considered, 
and  that  plans  are  being  made  in  many 
instances  to  treat  large  quantities  of 
low-grade  ores. 

Durango 

Promontorio     Ore     Not     Amenable     to 

Flotation — Cerro   de    Mercado 

Survey  Finished 

By  Alberto  Terrones  Benitez 

Guanacevi — The  Cia.  Minera  de  Sul- 
tana y  Anexas  has  decided  to  start 
work  at  its  properties  at  San  Pedro 
adjoining  the  Soto  mines.  Ignacio 
Bolivar  will  be  in  charge. 

Hilario  Losoya  is  negotiating  for  the 
installation  of  an  hydro-electric  plant 
near  Carrizo,  for  which  a  survey  has 
been  made. 
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arco  smelter.     At  present  there 
is  a  shortage  of  labor. 

Flotation  experiments  at  the  Pro- 
montorio  mill  proved  that  the  ores  were 
not  suitable  for  that  process.  This  is 
probably  due  to  the  fact  that  the  oper- 
ating company  is  now  treating  oxidized 
ores  from  the  dumps  and  the  upper 
Operations  are  still  going  on. 
Max  Damm  is  personally  in  charge. 

Durango — Geologists  of  the  Geologi- 
cal Institute  of  Mexico  City  have  fin- 
ished their  survey  of  the  Cerro  de 
Mercado  and  of  the  surrounding  coun- 
try. This  is  the  first  important  geo- 
logical survey  ever  undertaken  in 
Durango,  and  it  is  planned  to  continue 
the  work  all  over  the  state.  Two 
geologists  and  a  petrographer  will  be 
'  luanacevi  next  October. 
According  to  official  reports,  an  an- 
nouncement has  been  made  by  the  fed- 
eral government  to  the  effect  that  free 
importation  of  explosives  and  ma- 
chinery used  in  mining  will  soon  be 
decreed. 

CALIFORNIA 

Original    Sixteen-to-One    .Makes    Strike 

— Estabrook   Dredge   .May   Not 

Resume 

-ndenee. 

San  Francisco — Recently  the  Orig- 
inal Sixteen-to-One  mine,  in  the 
Alleghany  district,  Sierra  county,  made 
a  rich  gold  strike,  and  $250,000  was 
taken  out  in  drifting  50  ft.  through  the 
the  oreshoot.  No  stoping  was  done, 
and  only  the  ore  in  the  development 
work  was  removed. 

The  Strode  gold  mine,  near  Carrville, 
Trinity  County,  has  been  sold  to  the 
Strode  Mines  Co.,  an  Arizona  corpora- 
tion. 

The  dredge  operated  by  the  Pacific 
Gold  Dredging  Co.,  near  Trinit 
has  been  shut  down.  It  appears  likely 
that  the  Estabrook  dredge  which  was 
to  have  been  started  up  will  not 
resume. 

At  French  Gulch,  Shasta  County, 
leasers  have  started  milling  at  the 
Brunswick  mine.  Both  the  Washing- 
and  the   Shasta  Hills  mines  are  active. 

At  Graniteville,  Siei-ra  County,  a 
quartz  vein  of  promise  has  been 
opened  at  the  Eureka  mine.  The 
Plumbago  mine,  near  Downieville, 
Sierra  County,  will  be  reopened.  Hugh 
McCormick  is  superintendent.  Pay 
gravel  has  been  struck  in  the  Gold 
Lead  placer  at  North  Bloomfield. 
:a  County. 
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Simon     Roasting     Plant     Completed — 
United     Comstock's    Crew     Two- 
Thirds  Normal 

Frv>  ■rtspondent. 

\  irginia  City — No  further  informa- 
tion has  been  given  out  regarding 
future  plans  by  the  Middle  Comstock 
Syndicate,  which  holds  an  option 
i>n  the  Middle  Comstock  group.  It  is 
understood  that  the  Paramount  Corn- 
stork  Mines  Co.,  vendors  of  the 
property,  with  permission  of  the  option 
holders  are  running  a  crosscut  from 
the  north  drift  in  Savage  ground. 

Labor  conditions  underground  in  the 
Gold  Hill  property  of  the  United  Com- 
stock Mines  Co.  are  gradually  adjust- 
ing themselves.  The  men  are  return- 
ing to  work,  and  the  underground  crew 
numbers  about  200  men,  which  is  ap- 
proximately two-thirds  of  normal. 

Mina — -The  roasting  plant  at  Gold- 
field  is  completed,  and  the  Simon 
Silver-Lead  Mines  Co.  is  now  shipping 
its  zinc  concentrates  there  for  prelim- 
inary treatment  before  shipping  to  the 
zinc-oxide  plant  at  Harbor  City,  Cal. 
About  1,500  tons  of  concentrate  has 
accumulated  at  the  mine,  content  being 
approximately  44  per  cent  zinc,  5  per 
cent  lead  and  4  oz.  silver  per  ton.  The 
lead  concentrate  is  being  shipped  to 
Utah  smelters,  as  usual.  Daily  ton- 
nage treated  is  200,  with  a  production 
of  approximately  twenty  tons  each  of 
lead  and  zinc  concentrates. 

The  West  End  Consolidated  Mining 
Co.,  which  holds  an  option  on  the  Mabel 
mine,  is  preparing  to  sink  the  shaft  to 
the  300  level.  Development  work  to 
the  west  continues  to  disclose  ore,  but 
development  to  the  east  toward  the  old 
Garfield  mine  has  been  disappointing, 
and  work  has  been  stopped  in  that 
direction. 

Tonopah — Operations  in  this  district 
are  normal,  and  production  is  as  usual, 
as  indicated  by  recent  bullion  ship- 
ments. For  the  first  fifteen  days  of 
May,  shipments  were:  Tonopah  Bel- 
mont, $116,000;  West  End,  $86,000; 
Tonopah  Extension,  $63,000;  and 
Tonopah   Mining,   $52,000. 

Divide — A  body  of  sulphide  ore  has 
been  discovered  on  the  500  level  of  the 
Tonopah  Divide  mine  about  600  ft. 
southeast  of  the  shaft.  A  winze  is 
being  sunk  and  is  down  20  ft.  in  ore  of 
good  grade.  The  ore  carries  higher 
proportionate  values  in  gold  than  is 
usual  throughout  the  Divide  mine.  Net 
receipts  from  1,564  tons  of  ore  shipped 
during  April  were  $43,872,  an  average 
05  per  ton. 

I'ioche — Shipments  for  the  week 
ended  May  25  are  showing  a  greater 
variety  of  producing  mines,  and  in  the 
next  ninety  days  the  total  should  be 
doubled.  Production  was:  Bristol 
Silver,  240  tons;  Black  Metals,  100; 
idated  Nevada  Utah,  140;  Prince 
Consolidated,  50;  Hamburg,  at  High- 
land, 45;  total,  575  tons. 

The  Tempa  Mining-  &  Milling  Co.  ex- 
pect to  start  construction  of  a  seventy- 
five  ton  mill  soon  at  Fay,  twenty-five 
miles  from  Pioche. 


WASHINGTON 

Rich    Silver    Shipment    Made    from 
Old  Dominion 

Colville — Two  carloads  of  rich  silver 
ore  are  being  sacked  for  shipment  at 
the  Old  Dominion  mine,  near  Colville. 
The  management  has  announced  that 
the  shipment  will  assay  1,100  oz.  of 
silver  per  ton,  and  the  gross  value  of 
two  cars  is  estimated  at  $80,000. 

The  Old  Dominion  is  a  well-known 
producer  of  early  days,  and  is  credited 
with  a  production  of  $600,000.  It  has 
been  practically  dormant  for  twenty 
years  until  reopened  about  a  year  ago 
by  W.  H.  Linney.  The  ore  occurs  as 
irregular  replacements  in  limestone  and 
the  body  which  is  yielding  the  high- 
grade  was  found  about  six  months  ago 
at  a  depth  of  700  ft.  The  new  devel- 
opment work  is  being  financed  by  local 
capital. 

Northport  —  The  Washington  Black 
Rock  Mining  Co.  has  shipped  four  cars 
of  high-grade  zinc  ore  recently.  These 
shipments  are  going  principally  to 
Trail  smelter.  This  ore  is  coming  from 
shaft  sinking  operations.  A  new  level 
will  soon  be  opened  for  stoping. 

A  discovery  of  a  large  body  of  high- 
grade  gold  ore  is  reported  at  the 
Mountain  View  mine,  near  Myers  Falls, 
Stevens  County.  It  is  understood  that 
the  mineralized  area  was  narrowly 
missed  by  former  operators.  The 
oxidized  surface  bres  carry  sufficient 
values  to  permit  shipment  in  crude 
form,  and  three  shifts  are  now  em- 
ployed getting  out  the  ore. 

The  Republic  mine,  a  gold  producer 
of  the  Republic  camp,  Ferry  County, 
has  resumed  shipments  of  crude  ore  to 
the  Trail   smelter. 

Chewelah — A  car  of  high-grade 
crude  ore  shipped  recently  by  the 
United  Silver-Copper  mine  netted  the 
company  $3,016.  Values  ran  $61.82 
silver     and     $19.90     copper     per     ton. 

OREGON 

Bay   Horse   Mine  Continues   Crude-Ore 
Shipments 

Huntington — Shipments  of  crude  ore 
from  the  Bay  Horse  mine  are  being 
made  at  the  rate  of  two  cars  per  week, 
and  it  is  anticipated  that  three  cars 
per  week  will  be  the  regular  output 
soon.  The  ore  is  going  to  the  Bunker 
Hill  smelter  at  Bradley,  Idaho. 

IDAHO 

Callahan   Zinc's   Subsidiary   Has 
High-Grade   Ore 

Wallace — The  ore  recently  cut  by  the 
Galena  Mining  Co.  in  the  No.  6  tunnel 
lead  at  a  point  25  ft.  above  the  shaft 
collar  assays  18  per  cent  lead  and  13  oz. 
silver  across  the  full  4-ft.  face  of  the 
drift.  This  ore  has  now  been  proved 
from  the  400  level,  thus  giving  a  back 
of  425  ft.  It  is  being  drifted  on  to  the 
east.  The  point  cut  is  550  ft.  below  the 
crest  of  the  hill.  The  Galena  Mining 
Co.  is  a  consolidation  of  the  Chicago- 
Boston  and  the  Killbuck  properties. 
Control  is  owned  by  the  Callahan  Zinc- 
Lead  Co. 
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\KI/.(IN  \ 

McCracken   Silver-Lead    Propertj    Sold 
to   Satisf)    Judgmenl 

Kingman — The      property      of      the 
McCracken    Silver  Lead    Co.    lias    bee 
Bold  to  satisfy  a  judgment  of  si;;. (KM 
The  mine  lies  in  the  McCracken  Moun 
tains  of   Mohave  Comity,  Ariz.    Execti- 
tion  to  satisfy  a  judgment   of  $21,000 
has   been   issued  against   the  property 
of   the   Globe   and    Lost    Gulch   Silver- 
Copper  Mines  Co.  in  Gila  County.  Ariz. 

COLORADO 

Pactolus  Company   Building  Dredge  on 
South  Boulder  Creek 

Rollinsville — After  a  year  or  more  of 
exploration  with  the  churn  drill  and  by- 
test  pits,  the  Pactolus  Gold  Dredging 
Co.  is  installing  a  dredge  on  South 
Boulder  Creek,  near  Rollinsville,  in 
Gilpin  County.  The  company  is  com- 
posed of  California  interests,  and  the 
management  is  under  A.  A.  Clark,  for- 
merly with  the  Yuba  Manufacturing 
Co.,  of  San  Francisco. 

The  company  estimates  that  its  hold- 
ings on  Boulder  Creek  comprise  6,000,- 
000  cu.yd.  of  workable  gravel.  The 
hull  of  the  dredge  has  been  completed, 
and  equipment  is  being  installed. 
Gravel  will  be  lifted  to  the  dredge  by 
a  steam  shovel  mounted  on  a  Holt 
tractor.  The  capacity  of  the  dredge  is 
2,000  cu.yd.  in  twenty-four  hours.  Elec- 
tric power  will  be  used. 

A  second  dredge  is  being  installed  on 
the  Gamble  Gulch  placer,  about  two 
males  distant,  which  will  be  operated 
by  an  allied  organization  under  the 
name  of  the  Oro  Dredge  Co.  It  is  esti- 
mated that  the  dredge  will  handle  about 
1,200  cu.yd.  daily  and  that  the  holdings 
comprise  2,500,000  cu.yd.  of  workable 
ground.  The  depth  to  bed-rock  on  both 
the  Pactolus  and  the  Gamble  Gulch 
placers  is  from  10  to  25  ft. 

Montrose — The  Western  Colorado 
Power  Co.,  serving  the  mining  camps 
and  towns  of  the  San  Juan  district,  an- 
nounces that,  it  will  expend  $130,000 
this  summer  in  extending  its  transmis- 
mission  line  from  the  Camp  Bird  mine, 
in  Ouray  County,  to  Montrose,  in  Mon- 
trose County,  where  the  line  will  connect 
the  hydro-electric  plant  with  the  steam- 
generating  plant  at  this  place.  In- 
creased demand  for  power  at  the  mines, 
smelter,  and  various  towns  has  necessi- 
tated the  movement  to  obtain  auxiliary 
generating  facilities. 

MONTANA 

Walkerville — Shipments  of  ore  from 
the  Goldsmith  mine  of  the  Crystal  Cop- 
per Co.,  whose  property  is  situated 
north  of  Walkerville,  have  been  show- 
ing increased  values  in  gold  and  silver 
from  the  600  level.  It  is  planned  to 
sink  to  the  1,000  level.  Three  cars 
assayed  respectively  as  follows:  43.2  oz. 
of  silver  and  $7.20  in  gold;  57.2  oz.  of 
silver  and  $9.60  gold;  and  45.7  oz.  of 
silver  and  $5.60  in  gold,  the  value  of 
the  three  cars  totaling  slightly  more 
than  $7,000. 
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I'. nk  <  itj   Mining  &  Smelting  Corpora- 
tion  Files    Articles 

Park  City     Shipments  for  the  week 

Way'  19  were  2,411  tons.  Ship- 
pers  were:   Silver   King  Coalition,  766 

■ - .    Park  Utah,    503; 

Judge,  l  > :  1 1  > .  and  Daly  \\  est,  434. 

The  new  milling  plant  of  the  Silver 
King  Coalition  is  treating  about  250 
ore  daily,  and  producing  seventy 
to  seventy  five  ton 

Production  by  the  Park-Utah,  Park 
City's  new  producer  in  the  eastern  and 
hitherto  undeveloped  section  of  the 
camp,  for  the  week  ended  May  19  (503 
tons  I  was  twice  as  much  as  that  for  the 
week  preceding. 

Articles  of  incorporation  for  the  Park 
City  Mining  &  Smelting  Co.,  a  Colorado 
corporation,  have  been  filed  with  county 
and  state  authorities.  The  company 
has  a  capitalization  of  1,500,000  shares 
of  non-assessable  stock  of  a  value  of 
$7,500,000.  All  the  property  and  assets 
of  the  Daly  West  Mining  Co.  are  stated 
to  have  been  conveyed  to  the  new 
corporation,  and  it  is  expected  to  take 
in  the  Judge  Mining  &  Smelting  Co., 
whose  stockholders  have  responded 
favorably  to  the  plan  of  a  merger,  on 
a  basis  of  H  shares  of  stock  in  the 
new  company  for  one  share  of  Judge 
stock.  Directors  of  the  new  company 
are:  Otto  Lued eking,  Cincinnati,  Ohio; 
Adolph  G.  E.  Hanke,  New  York;  Harry 
M.  Stonemetz,  Boston;  Oscar  N. 
Friendly.  Park  City;  G.  W.  Lambourne 
and  Edward  Rosenbaum,  of  Salt  Lake 
City.  Officers  are:  G.  W.  Lambourne, 
president;  M.  C.  Fox,  treasurer;  O.  N. 
Friendly,  manager;  D.  C.  Murphy,  sec- 
retary and  assistant  treasurer,  and  W. 
A.  Dunn,  assistant  secretary.  The  new 
merger  offers  the  advantages  that  its 
financial  rating  will  be  larger  than 
that  of  the  combined  ratings  of  the 
companies  going  to  form  it  (owing  to 
the  fact  that  operations  can  be  co- 
ordinated and  carried  on  on  a  more  ex- 
tensive scale) ;  that,  owing  to  the  coali- 
tion of  interests,  some  of  the  tax  bur- 
dens will  be  eliminated;  and  that  the 
properties  will  be  placed  on  a  more 
uniform  earning  basis. 

MICHIGAN 

The  Copper  Country 

New   Baltic   Shaft   in   Well   Mineralized 

Ground — Mayflower  Cuts  Lode 

1,450    Level 

By  M.  W.  Youngs 

Houghton — Quincy  is  producing  ap- 
proximately 1,500,000  lb.  of  refined 
copper  per  month.  This  includes  mass 
copper,  which  constitutes  almost  one- 
fourth  of  the  output.  Quincy  has  long 
been  noted  for  the  quantity  of  its  mass. 
The  company  is  making  a  good  record 
in  its  No.  1  stamp  mill  in  recovering 
copper  from  the  tailings.  It  has  re- 
duced losses  to  about  4  s  lb.  per  ton  of 
rock  stamped.  Quincy's  yield  from 
vein  rock  is  about  17  lb.  per  ton,  mass 
copper  bringing  this  up  to  22.12  lb.  in 
1921. 


'.iT'.t 
-nth   drifi    al    th.     1. 

Arcadian     Coi  New     Baltic 

shaft    continues    in   highly    mineralized 
iin-  minei i    are  in  over  BO  ft. 
in     this     rich    zone.     an. I     there     is     no 
.  hange     in    the    ch.-ii 

hi    i,,    12    ft.    wide    and    is 

heavilj     hot    with  a 
being  considered  the  equal  of  any  ever 
red  in  an  amygdaloid  lode  in  the 
Lake   district.     To    the    north    of    the 

shaft,    at    t  he    same    level,    tin-    Veil 
is   well  charged  with  copper. 

Mayflower-Old  Colony  has  met  what 
is  thought  to  he  the  Mayflower  lode  in 
the  west  c-rosscut  at  the  1,150  level. 
It  eairies  some  copper,  and  opening 
work  here  will  continue  in  an  effort  to 
establish  the  strike.  If  the  boundaries 
of  the  fault  can  be  thus  determined  by 
this  means,  further  development  of  the 
property  will  be  attended  with  less  un- 
certainty. 

Seneca  is  making  good  headway  in 
repairing  No.  2  shaft,  Gratiot,  the 
shaft  having  been  stripped  to  the 
thirteenth  or  bottom  level,  ready  for 
the  laying  of  a  concrete  skipway.  With 
the  completion  of  this  work,  sinking 
will  be  resumed.  The  old  hoist  will  he 
used  temporarily,  but  the  new  power 
and  hoisting  plant  will  be  ready,  it  is 
expected,  to  go  into  operation  by  mid- 
summer. 

Ahmeek  continues  to  take  mass  cop- 
per from  the  fissure  vein  in  No.  2  shaft, 
the  best  showing  in  this  vein  being  in 
the  ninteenth  level  drift,  west,  where  a 
fourteen-ton  mass  recently  was  cut 
from  the  main  deposit.  Ahmeek  mass, 
it  is  estimated,  adds  fully  20  per  cent 
to  the  production  of  the  mine. 

There  is  no  change  in  Calumet  & 
Hecla's  operatione.  Repairs  to  the  Red 
Jacket  shaft  probably  will  take  the 
greater  part  of  the  summer,  and  in  the 
meantime  No.  5  shaft  will  handle  the 
tonnage  ordinarily  hoisted  through  the 
Red  Jacket.  Eventually,  when  the 
haulageway  at  the  eighty-first  level  is 
completed,  this  will  be  the  only  hoist- 
ing shaft,  and  changes  are  being  made 
with  that  end  in  view. 

Gogebic    Range 

Freight  Reduction  Less  Than  Expected 

— Ottawa  to  Resume  Mining 

Ironwood— Pickands,  Mather  &  Co. 
has  started  shipping  a  moderate 
amount  of  ore  from  the  Plymouth  pit 
at  Wakefield. 

Probably  with  the  announcement  of 
freight  reductions  effective  July  1,  the 
mining  companies  will  make  plans  to 
begin  heavy  shipping  on  that  date.  The 
reduction  in  rates  on  ore  is  not  as 
much  as  the  mines  had  expected.  Ore 
rates  were  formerly  set  to  include  the 
cost  of  switching  and  of  spotting  cars 
for  steam  shovels.  When  the  Gov- 
ernment took  over  the  railroads  it 
raised  the  rates  in  the  same  proportion 
as  on  other  freight  and  in  addition 
charged  high  rates  for  switching  and 
spotting.  On  many  roads  in  the  min- 
ing country  the  ore  traffic  was  made  to 
"carry"  all  other  traffic.  It  is  this 
situation  from   which  the  mining  com- 
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Marquette  Range 

Isabella    Mine   to    Put    On    Kull    l  re» 
\. dilution  of   Marquette  County 
Mines   I  ess 

By  William  H.  Newett 

Palmer— The    Stool   i    Tuho 

I  orders  to  put  on  a 
mine.    Develop- 
d   a   little   mining  were 
\  diamond  drill  has  been 
placed  at  work  on  surface.     The  Rich- 
mond pit  of  the  Richmond  Iron  Co.  has 
started    work    and    is    shipping.      This 
property    is    worked    only    during    the 
period   of   navigation. 

Negaunee — The  Cleveland-Cliffs  Iron 
:igain   mining  ore  at  the   South 
pit.     Few  shipments  are  being 
made  from  any  of  the  mines  in  the  dis- 
trict,  and    most   of   the    stockpiles   are 
large. 

Nhpeming — The  State  Tax  Commis- 
sion has  placed  a  valuation  of  §35,000,- 
:he  iron  ore  mines  of  Marquette 
County  for  this  year.  This  is  a  reduc- 
tion of  §300,000  from  last  year's 
figures. 

Menominee    Range 

Bengal    Mine    to    Resume    Work — Two 
New    Furnaces   This   Year 

Iron  River — Orders  have  been  given 
by  Pickands,  Mather  &  Co.  to  resume 
operations  at  the  Bengal  mine,  idle  for 
two  years.  About  200  men  will  be  em- 
ployed. Ore  hoisted  will  be  shipped 
direct  to  the  docks.  The  tax  commis- 
sion has  granted  a  reduction  in  valua- 
tion of  10  per  cent  to  idle  mines  and 
5  per  cent  to  active  in  the  Iron  River 
field. 

(Juinnesec — A  considerable  tonnage 
of  low-grade  iron  ore  has  been  de- 
veloped by  diamond  drilling  on  the 
McKenna  lands,  and  this  will  be  mined 
and  melted  in  the  new  blast  furnace  to 
be  erected  here.  Another  blast  furnace 
is  to  be  built  at  Iron  Mountain  to  take 
n  the  West  C'hapin  mines.  It 
is  expected  that  both  will  be  built  this 
year. 

MINNESOTA 

Mesabi  Range 

Oliver  Company  Start.s  Mining  at  Hull- 
Etusl  Pit 

Hihbing — Ore  operations  at  the  Hull- 
Rust  open  pit,  operated  by  the  Oliver 
Iron  Mining  Co.,  have  begun  on  a  small 
scale. 

The  Rogers  Brown  Iron  Mining  Co. 
has  resumed  sinking  on  one  shift. 

Ely — The  Zenith  mine,  operated  by 
the  Zenith  Iron  Mining  Co.,  has  begun 
shipping.  The  total  hoist  is  being 
shipped  daily. 


JOPLIN-MIAM1  DISTRICT 

Hearing    on    Indian   lands   Held   at 
Miami 

l'.\    P.   R.   COLDREN 

Joplin  A  special  hearing  was  begun 
:it  Miami.  Okla.,  on  May  26,  before  the 
special  commission  sent  by  the  Indian 
Departrj  etermine  the  value  of 

Indian  zinc  and   lead   lands  in  Ottawa 
County.   Okla. 

xpected  that  this  hearing  will 

be  the  final  one  before  a  report  is  made 
by  the  commission.  It  is  being  con- 
.>■  the  Hotel  Miami,  and  the  im- 
portant feature  of  the  first  day  of  the 
hearing  was  the  announcement  by  W. 
W.  Hastings  and  Horace  B.  Durant,  at- 
torneys for  the  Indians,  that  they  con- 
sidered 15  per  cent  a  fair  royalty  for 
the  lands. 

This  is  at  least  5  per  cent  higher  than 
the  ore  producers  feel  the  royalty  ought 
to  be,  and  some  believe  it  should  be  no 
higher  than  7J  per  cent.  They  point 
0,  that  a  higher  royalty  than  10 
t  will  probably  work  to  keep 
down  operation  of  many  mines  and  thus 
deprive  the  Indian  land  owners  of 
money  that   they  ordinarily  would  get. 

The  hearing  is  being  held  before  J.  E. 
Dawson,  special  supervisor  from  the 
U.  S.  Bureau  of  Mines,  and  O.  K.  Chan- 
dler, Quapaw  Indian  agent  at  Miami. 

It  is  understood  the  investigation  that 
has  been  conducted  by  the  special  com- 
mission is  practically  completed. 

Zinc-ore  producers  are  complaining 
of  a  shortage  of  shovelers  in  the  dis- 
trict, a  condition  brought  about  largely 
by  the  fact  that  many  of  the  men  who 
who  ordinarily  work  at  shoveling  have 
gone  with  their  families  to  the  straw- 
berry fields  in  and  near  Joplin. 

NEW  YORK 

Northern    Ore   Co.  to    Increase   Output 
50  Per  Cent 

Edwards. — The  Northern  Ore  Co.  is 
operating  at  maximum  capacity  and  is 
planning  to  increase  its  production  50 
per  cent  as  fast  as  machinery  and  men 
can  be  secured.  Effective  May  1  the 
wage  scale  was  advanced  approxi- 
mately 15  per  cent.  The  company  is 
employing  practically  all  applicants. 
It  has  purchased  electric  haulage 
equipment  and  will  electrify  the  under- 
ground haulage  system.  New  equip- 
ment is  to  be  installed  in  the  mill 
to  increase  capacity.  W.  R.  Wade  is 
manager. 

GEORGIA 

Development  of  Bauxite  Lands 
Proposed 

F.  C.  Dunn,  of  12  Bridge  St.,  Hacken- 
sack,  N.  J.,  has  taken  an  option  on 
about  2,000  acres  of  clay  land  in 
Georgia,  including  deposits  of  bauxite, 
fuller's  earth,  and  kaolin.  The  bauxite 
deposit  is  said  to  cover  an  area  of  about 
500  acres  and  to  represent  a  large  ton- 
nage. It  is  reported  that  a  company 
will  be  organized  to  take  over  this  land 
and  install  sufficient  machinery  to  mine 
the  bauxite.  A  three-and-a-half-mile 
railway  spur  will  be  needed. 


ALABAMA 

1  arnace    Activity    Increasing — Interest 

Aroused   in    Ra»    Material 

Sources   of    State 

By  George  Huntington  Clark 

Birmingham — The  steady  increase  in 
iron  making  in  Alabama  shows  no 
sign  as  yet  of  having  reached  a  stop- 
ping point.  To  its  two  furnaces  al- 
ready active,  one  at  Sheffield  and  the 
other  at  North  Birmingham,  the  Sloss- 
Shemeld  Steel  &  Iron  Co.  has  added 
another  at  North  Birmingham.  Also 
it  is  announced  that  one  City  furnace 
and  the  Philadelphia  furnace  of  the 
company  will  be  making  iron  the  first 
week  in  June,  this  bringing  production 
to  normal. 

After  two  years  of  idleness,  the 
Woodstock  Operating  Corporation,  of 
Alabama,  which  controls  the  La  Fol- 
lette  blast  furnace  situated  at  La 
Follette,  Tenn.,  and  the  Woodstock 
blast  furnace  properties  at  Anniston, 
Ala.,  is  preparing  to  resume  operations 
at  La  Follette.  The  coal  mines  at  La 
Follette  are  already  in  active  opera- 
tion. The  Talladega  furnace  of  the 
Bird  Coal  &  Iron  Com  which  was  re- 
built, will  be  started  again,  as  soon  as 
possible,  together  with  the  company's 
own  coal  mines  and  coke  plant,  red  and 
brown  ore  mines,  and  limestone 
quarries. 

Owing  to  the  success  of  new  methods 
for  extracting  aluminum  from  sub- 
stances hitherto  considered  as  not  of 
commercial  value,  much  interest  has 
been  aroused  in  this  class  of  raw  mate- 
rials which  are  known  to  exist  in  sub- 
stantial amounts  in  Alabama  near 
available  power  sources. 

To  assist  development  of  raw  mate- 
rials, the  Alabama  Geological  Survey 
has  established  a  substation  as  Bir- 
mingham. Here  will  be  assembled  ex- 
hibits of  every  class  of  raw  material 
found  in  the  state,  together  with  all 
information  obtainable. 

ILLINOIS 

Hillside   Fluorspar   Mines   Completes 
New    Plant 

Rosiclaire. — The  Hillside  Fluorspar 
Mines  has  completed  its  new  plant. 
Its  new  mine  is  now  opened  by  a  shaft 
and  on  three  levels,  the  lowest  being  at 
350  ft.  The  mine  and  mill  are 
equipped  electrically  throughout.  Con- 
crete storage  bins  are  used  and  are 
drained  and  covered  to  insure  dry 
spar,  which  is  loaded  directly  into  Illi- 
nois Central  cars  at  Roseview  by  belt 
conveyors.  The  mine  on  the  original 
Rosiclaire  vein  is  producing  gravel  and 
lump  fluorspar. 

VIRGINIA 

Lyndhurst. — The  Mount  Tory  Fur- 
nace tract  consisting  of  more  than 
8,000  acres,  including  the  Mount  Tory 
iron  and  manganese  mines,  has  been 
purchased  by  the  Mount  Tory  Products 
Co.  The  company  plans  to  erect  a  blast 
furnace  and  add  mining  equipment. 
Bonds  will  be  issued  to  finance  the  im- 
provements. 


June  8,  L922 


Engineering  and  Mining  Journal-Press 


98 1 


Daily  Prices  of  Metals 


Copper,  N.  Y„ 
net  refinery* 
Elaetrolj  it 

Tin 

Lead 

Zino 

May 

99  Per  Cent 

Strait* 

N.Y.          |         St.  L. 

St.  L. 

25 
2( 
27 
29 
30 
31 

13.625 
13  62S 
13.625 
13.625 

13.625 

30.25 
30.25 
30.25 
30.50 

30.75 

31.125 
31.125 
31.25 
31.50 

31.75 

5.50@5  6251       5.425 
5  50@5.625,5.45@5.50 
5.50@5.65    5.45@5.50 
5.50@5.75         5.50 

5.65@5.75|        5  50 

5.20 
S.225@5.25 

5.25 
5.25 

5.25@5.50 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York  cash,  except  where  St.  Louis 
ts  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  In  cents  per  pound. 
Copper  is  commonly  sold  •delivered,"  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  Is  charged  and  there  are  other  extras  for  other 
shapes.     Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  Is  quoted  on  the 
basis  of  spot  American  tin,  99  per  cent  grade,  and  spot  Straits  tin.  Quotations  for  lead 
reflect  prices  obtained  for  common  lead,  and  do  not  include  grades  on  which  a  premium 
te  asked. 

Lcndon 


Copper 

Tin 

KWy 

Standard 

Eleotro- 
lytio 

Zinc 

Spot 

3M 

Spot 

3M 

Spot 

3M 

Spot 

3M 

25 
26 
27 
29 
50 
31 

62| 
62| 

62f 
62f 
621 

621 
62| 

62| 

63 

631 

68i 
68J 

681 

68* 
68| 

151 

150f 

15i' 

152i 
152| 

152i 
1511 

1521 
153J 

153J 

241 

25 

25' 
251 
251 

23f 

23| 

231 
23f 
231 

27| 
27{ 

281 

28| 
281 

271 
271 

271 
27f 

271 

above  table  gives  the  closing  quotations  on  the  London  Metal   Exchange, 
pounds  sterling  per  ton  of  2,240  lb. 


Silver  and  Sterling  Exchange 


Sterling 
Exchange 
"Cheoki" 

Silver 

May 
19 

30 
31 

Sterling 
Exchange 
"Checks" 

Silver 

May 

New  York 

Domestic 

Origin 

New  York 
Foreign 
Origin 

London 

New  York 

Domestic 
Origin 

New  York 
Foreign 
Origin 

London 

25 
26 

27 

4441 
4441 
444| 

99| 
99i 
99{ 

721 
721 
711 

36| 
36! 
361 

4441 

444! 

99 1 
99f 

711 
721 

36| 
361 
361 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  in  cents  per 
troy  ounce  of  bar  silver,  999  fine.  London  quotations  are  in  pence  per  troy  ounce  of 
sterling  silver,  925  fine.  Sterling  quotations  represent  the  demand  market  in  the  fore- 
noon.    Cables  command  three-eighths  of  a  cent  premium. 


Metal  Markets 

New  York,  May  31,  1922 

The  metal  markets  have  been  quiet, 
owing  to  the  Memorial  Day  holiday  yes- 
terday, especially  as  it  was  at  the  end 
of  the  month.  Prices  have  in  general 
held  their  own  or  advanced  moderately. 
The  coal  strike  still  appears  far  from 
settlement,  but  no  fuel  scarcity  is  yet 
apparent  at  most  plants. 

The  average  prices  for  May  published 
in  another  column  reflect  the  improve- 
ment in  metal  prices  which  has  taken 
place  in  the  last  two  or  three  months. 
The  figure  for  copper  is  one-half  cent 
above  the  March  and  April  average. 
Copper  has  shown  a  decidedly  advanc- 


ing tendency  since  the  first  of  April. 
The  lead  average  of  5.4c.  compares  with 
4.7c.  in  March  and  5.1c.  in  April.  The 
advance  in  zinc  has  been  regular  and 
long  continued,  the  upward  movement 
dating  from  February.  In  that  month 
the  average  was  4.5c,  increasing  by 
0.2c.  each  following  month.  Zinc  is  still 
below  the  price  of  lead,  however,  an 
unusual  condition  for  normal  times.  Tin 
has  not  fluctuated  widely,  but  has  been 
successively  stronger  the  last  two 
months.  The  advance  in  silver  began 
on  the  first  of  March,  the  average  for 
that  month  being  64.4c,  and  for  April, 
66.6c.  Quicksilver  and  antimony  also 
are  advancing.  Platinum  has  held  ex- 
ceptionally steady  for  four  months. 


Average  Metal  Prices  for  May 
Copper 

New    York    Electrolytic 18.111 

London  Standard 61.092 

London    Electrolytic 66.554 

Lead : 

New    York r,.42(i 

St.    Louis 5.281 

London    24.462 

Silver: 

New  York,  foreign 71.154 

New  York,  domestic 99.625 

London    36.023 

Stirling  Exchange 444.106 

Zinc: 

St.   Louis 5.110 

London    27.304 

Tin: 

99  per  cent 30.149 

Straits    

London    150.163 

Antimony   5.467 

Quicksilver 54  885 

Platinum     85.529 

Copper 

Sales  have  not  been  of  large  volume, 
and  the  advance  in  price  has  not  been 
continued.  On  Thursday  and  Friday, 
some  effort  was  made  to  obtain  14c. 
delivered,  but  this  price  was,  in  gen- 
eral, realized  only  on  carload  lots,  or 
where  delivery  charges  were  higher 
than  normal.  Practically  all  producers 
were  quoting  and  selling  at  13.875c. 
delivered,  though  it  was  possible  to 
shade  this  price  by  5  or  10  points  on 
Monday  and  today  in  transactions 
where  consumers'  plants  are  so  situated 
that  freight  rates  are  not  more  than 
10c.  or  15c.  per  hundred  pounds.  Copper 
for  spot  and  June  delivery  was  in  only 
slight  demand,  most  of  the  business  be- 
ing for  July  and  August,  with  an 
occasional  order  for  September.  Near-by 
deliveries  are  bringing  the  same  prices 
as  are  asked  for  later  deliveries,  though 
only  one  or  two  producers  have  any 
metal  available  for  prompt  shipment. 

European  prices  ranged  from  131  to 
141c.  c.i.f.  on  business  of  approximately 
normal  volume. 

Lead 

The  official  contract  price  of  the 
American  Smelting  &  Refining  Co.  was 
advanced  from  5.50  to  5.65c  per  lb., 
New  York,  on  Monday,  May  29. 

Though  somewhat  affected  by  the 
higher  prices  and  the  holiday,  lead 
sales  have  continued  in  large  volume, 
with  some  good-sized  orders  in  the  mar- 
ket. The  demand  has  been  good  re- 
cently for  corroding  grades,  which  are 
commanding  10  points'  premium.  After 
Thursday,  there  was  practically  no  lead 
available  for  less  than  5|c.  in  the  open 
market  in  New  York,  and  prompt  sup- 
plies even  at  this  price  were  decidedly 
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producers  having  sold  out 
and  the  greater  part 
the   usual   price   is   5.75c,  with 
lotations  of  prompt 
SI     l  ouia  market  has  ad- 
lees  degree,    5.50c    being 
allied  on  Monday  and  to- 
tal   that   district    there    is    now   a 
■  Sort   to  avoid  a   runaway 
■  lot  of  lead  will  probably 
:   before  the  price    goes    much 
higher.  An  unhealthy  reaction  is  feared 
by  some  producers,  though  fundamental 
conditions    continue    excellent,    and    6c. 
not    unexpected.     The    present 

firm    market    throughout    the    world    is. 

of   course,   due  to   curtailed   production 

■  ralia,  but  production 

in  those  countries  will  doubtless 
gradually  increase  when  conditions  he- 
come  more   normal. 

Zinc 

The  market  has  not  been  an  active 
one.  but  prices  show  a  slight  advance. 
All  weakly  held  lots  have  disappeared 
from  the  market,  and  stocks  are  now 
so  low  that  producer's  are  not  anxious 
to  sell  beyond  current  production.  Were 
the  coal  strike  settled,  the  demand  for 
zinc  would  be  likely  to  improve  rapidly, 
with  a  sharp  advance  in  prices.  As  it 
is,  there  seems  no  reason  why  the 
gradual  advance  of  the  last  three 
months  should  not  be  continued.  High- 
grade  has  advanced  to  6|c,  with  freight 
allowed,  after  continuing  at 
many  weeks.  Premiums  for  forward 
deliveries  vary  from  2  A  to  5  points  for 
each  month  beyond  June.  New  Y<>rk 
prices  are  35  points  above  the  St.  Louis 
auotations. 

Tin 

Spot  supplies  of  both  99  and  Straits 
tin  are  rather  scarce,  but  inquiry  is 
not  insistent.  Prices  continue  sub- 
stantially unchanged,  nor  is  any  dis- 
turbing factor  now  apparent.  Tin  for 
forward  delivery'  has  been  available 
•luring  the  last  three  or  four  days  at 
from  i  to  1c  discount  from  the  prices 
asked  for  spot. 

Arrivals  of  tin,  in  long  tons:  May 
23d,  Straits,  75;  24th,  Straits,  75;  25th, 
China,  15;  26th,  Straits,  5;  Liverpool, 
50;  29th,  London,  25;  Batavia,  200. 

Gold 
Gold  in  London:  May  25th,  93s.  5d.; 
26th,  93s.  5d.;  29th,  93s.  3d.;  30th,  92s. 
9d.;  31st,  92s.  9d. 

Foreign  Exchange 

Foreign  exchanges  were  featureless 
for  the  week.  Today,  francs  were 
9.125c;  lire,  5.235c;  marks,  0.3675c; 
and  Canadian  dollars,  99.03c 

Silver 

The  weakness  which  developed  last 
week  continued  until  the  27th.  On  that 
date  prices  steadied  and  have  advanced 
slightly  since.  The  market  closes  quiet, 
but  appears  firm  in  tone,  with  a  moder- 
ate inquiry  from  China. 

.Mexican  Dollars — May  25th,  55J; 
26th,    55 J;    27th,    54g;    29th,    55;    31st, 

.. 


Other  Metals 

Quotations  cover  large  wholesale  lots  unless 
others  Ise  specified. 

Aluminum — 20c.  per  lb.  for  99  per 
cent  grade;  19c.  for  98@99  per  cent; 
18c.  for  94@98  per  cent.  Outside  mar- 
ket nominal  at  17.25@18.25c.  for  98@ 
99  per  cent   virgin  grades. 

Antimony  —  Chinese  and  Japanese 
brands,  .">.40@5.50c.  W.C.C.,  6@6*c 
'('"  grade,  spot,  8.75c 
Chinese  needle  antimony,  lump,  nomi- 
nal, 3.5@4c.  per  lb.  Standard  powdered 
antimonj  (200  mesh)  nominal 
at  5}c  per  lb.  White  antimony  oxide, 
Chinese,  guaranteed  99  per  cent  Sb20,, 
6.75@7c 

Bismuth— $2@$2.10  per  lb. 

Cadmium— $1.15@$1.20   per   lb. 

Cobalt  —  Metal,  $3@$3.25  per  lb., 
black  oxide,  $2  per  lb.  in  bbls. 

Iridium— Nominal,  $150@$170  per  oz. 

Magnesium — Ingots,  99  per  cent, 
$1.10  per  lb. 

'Molybdenum  Metal — In  rod  or  wire 
form,  99.9  per  cent  pure,  $32@$40  per 
lb.,  according  to  gage. 

Monel  Metal— Shot,  32c;  blocks,  32c 
per  lb.,  f.o.b.  Bayonne,  N.  J. 

Nickel — Standard  market,  ingot  and 
shot,  36c;  electrolytic,  39c  Outside 
market  quiet  at  29@32c  per  lb. 

Osmium — $70  per  troy  oz.  Nominal, 
$70,  Los  Angeles,  Call 

Palladium — $55  per  oz. 

Platinum— $85@$87.50  per  oz. 

Quicksilver — $55  per  75-lb.  flask.  San 
Francisco  wires  $54.70.    Firm. 

'Rhodium— $100@$115   per   troy   oz. 

'Selenium  —  Black  powdered,  amor- 
phous, 99.5  per  cent  pure,  $2@$2.25  per 
lb. 

'Thallium  Metal — Ingot,  99  per  cent 
pure,  $18@$20  per  lb. 

'Tungsten  Metal— Wire,  $35@$60  per 
kilogram,  according  to  purity  and  gage. 

Metallic  Ores 

Chrome  Ore — Basis  48  per  cent 
CtjO>,  40@45c.  per  unit,  ci.f.  North 
Atlantic  ports.  Limited  demand  for 
40@44  per  cent  Cr30.,  at  $20  per  net 
ton,  f.o.b.  Oregon  main-line  points. 

Iron  Ore — Lake  Superior  ores,  per 
ton,  Lower  Lake  ports:  Old  Range  bes- 
semer,  55  per  cent  iron,  $6.45;  Mesabi 
bessemer,  55  per  cent  iron,  $6.20;  Old 
Range  non-bessemer,  51J  per  cent  iron, 
$5.70;  Mesabi  non-bessemer,  51i  per 
cent  iron,  $5.55. 

Magnetite  Ore  —  F.o.b.  Port  Henry 
X.  Y.:  Old  bed  21  furnace,  $4.85;  old 
bed  concentrates,  63  per  cent,  $5.75; 
Harmony,  cobbed,  63  per  cent,  $5.75; 
new  bed  low  phosphorus,  65  per  cent, 
$8.50. 

Manganese  Ore — 26@27c  per  unit, 
seaport;  chemical  ore,  $45@$60  per 
gross  ton,  lump.     Nominal. 

Molybdenum  Ore — 50c  per  lb.  of 
MoS2,  for  85  per  cent  MoSj  concen- 
trates.    Demand  is  good. 

Tantalum  Ore — Guaranteed  minimum 
60  per  cent  tantalic  acid,  50c  per  lb. 
in   ton   lots.     Hand-sorted   ore,   70   per 


cent  combined  columbite-tantalite,  ac- 
tive at  40c  per  lb.,  South  Dakota. 

'Titanium  Ores — Ilmenite  52  per  cent 
TiOa,  U@2c  per  lb.  for  ore.  Rutile,  95 
per  cent  TiO,,  12c  per  lb.  for  ore,  with 
concessions  on  large  lots  or  contracts. 

Tungsten  Ore  —  Chinese  ore,  $3.50@ 
$'!.7r>  per  unit  of  WOj.  Colorado  pro- 
ducers remain  closed  down  on  account 
11I'  l.uk  of  profitable  market. 

Uranium  Ore  (Carnotite)  —  Ore  con- 
taining \h  per  cent  U.,0«  and  5  per  cent 
V,0,  sells  for  $1.50  per  lb.  of  lLO„  and 
75c  per  lb.  of  V.O,;  ore  containing  2 
per  cent  U30»  and  5  per  cent  V20.-.  sells 
for  $2.25  and  75c  per  lb.,  respectively. 
Market  reported  dead  in  Colorado. 

Vanadium  Ore — $1  per  lb.  of  V2Oj 
(guaranteed  minimum  of  18  per  cent 
V>0»),    New   York.      Nominal. 

Zircon  —  Zirconium  silicate,  f.o.b. 
Pablo,  Fla.,  4J@13c  per  lb. 

Zinc  and  Lead  Ore  Markets 

Joplin,  Mo.,  May  27 — Zinc  blende,  per 
ton,  high,  $32.30;  basis  60  per  cent  zinc, 
premium,  $31.50;  Prime  Western,  $29@ 
$32.50;  fines  and  slimes  $28@$27;  aver- 
age settling  price,  all  grades  of  blende, 
$29.69.  Calamine,  basis  40  per  cent 
zinc,  $15. 

Lead,  high,  $73.40;  basis  80  per  cent 
lead,  $70;  average  settling  price,  all 
lead  ores,  $71.11  per  ton. 

Shipments  for  the  week:  Blende,  11,- 
570;  calamine,  32;  lead,  1,888  tons. 
Value,  all  ores  the  week,  $448,270. 

Shipments  for  five  months:  Blende, 
176,503;  calamine,  458;  lead,  39,195 
tons.  Value,  all  ores  five  months,  $7,- 
418,140. 

In  the  purchase  on  $32.50  basis  the 
blende  was  high  in  iron,  and  the  higher 
basis  was  offered  rather  than  reduce 
the  system  of  penalizing  for  iron 
content. 

Lead  continues  in  strong  demand, 
though  two  concerns  have  dropped  from 
the  market.  The  remaining  three  in 
the  market  keep  competition  keen 
enough  on  the  ruling  basis  price. 

Platteville,  Wis.,  May  27 — Blende, 
basis  60  per  cent  zinc,  $31  per  ton.  Lead 
ore,  basis  80  per  cent  lead,  $73.50  per 
ton.  Shipments  for  the  week:  Blende, 
407  tons;  lead  ore,  70  tons.  Shipments 
for  the  year:  Blende  &.407  tons;  lead 
ore,  937  tons.  Shipped  during  the 
week  to  separating  plants,  663  tons 
blende. 

Non-Metallic  Minerals 

Asbestos— No.  1  crude,  $900@$1,200 
per  ton,  f.o.b.  Quebec  mines;  No.  2, 
$450@$600;  long  spinning  fibre,  $350@ 
$500;  spinning  fibre,  $250@$350: 
shingle  stock,  $90@$125;  paper  stock, 
$35@$55;  cement  stock,  $22@$28; 
short  fibre,  $15.  Market  is  decidedly 
improved  on  all  short  fibres.  Movement 
of  crudes  and  spinning  fibres  is  slow. 

Barytes — Crude,  $9  per  ton,  f.o.b. 
mines.  Ground  white,  $23,  f.o.b.  mills. 
Off-color  grades,  $16@$21,  f.o.b.  South- 
ern mills.  Foreign  barytes,  ci.f.  New 
York,     $7.80@$8.25     per     ton     crude. 


■Furnished   by  Foote   Mineral   Co.,   Phila- 
delphia, Pa. 
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Market  improving  for  chemical,  rabbi 
and  paint  uses. 

Bauxite  —   American,    crushed    and 

dried.  *f,(,i  $'.»  per  gross  ton;  pulverized 
ami  dried,  $12@$14  per  gross  ton; 
calcined,  $22@$25  per  gross  ton,  all 
f.o.b.  shipping  points.  Foreign  bauxite 
offered  at  $5@$8  per  metric  ton,  c.i.f. 
Atlantic  ports,  depending  upon  grade. 

Borax— Granulated,  crystals  or  pow- 
dered', in  bags,  carloads,  5ic.  per  lb.;  in 
bbls.,  5ic     Boric  acid,  lie.     Dull. 

Chalk— English,  extra  light,  5c.  Do- 
mestic light,  41@4ic;  heavy,  3J@32c 
per  lb.,  all  f.o.b.  New  York. 

China  Clay  (Kaolin)— Crude,  $6@ 
*S;  washed.  $8@$9;  powdered,  $12 
@$20;  bags  extra,  per  net  ton,  f.o.b. 
mines,  Georgia;  powdered  clay,  $13@ 
$20,  f.o.b.  Virginia  points.  Imported 
lump,  $14@$20,  f.o.b.  American  ports; 
powdered,  $35@$45,  f.o.b.,  New  York. 

Emery — Turkish  emery.  6c.  per  lb. 
American,  4c.  Inferior  grades,  3*c, 
f.o.b.  from  New  England  points.  Market 
good  and  improving. 

Feldspar — No.  1  pottery  grade,  crude, 
unground,  $6.40  per  ton,  f.o.b.  mines; 
demand  good.  No.  1  Canadian,  $22  per 
short  ton,  Ohio  mills;  demand  poor.  In 
North  Carolina,  No.  1,  140  mesh,  bulk, 
$17.50  per  ton,  f.o.b.  factory;  No.  2,  90 
to  100  mesh,  $9.50.     Market  fair. 

Fluorspar  —  Lump,  guaranteed  85 
per  cent  calcium  fluoride  and  not  over 
6  per  cent  silica,  $20  per  ton;  gravel, 
$17.50.  Acid,  lump,  $40@$50.  No.  1 
ground.  $50@$55,  f.o.b.  Illinois  and 
Kentucky  mines.  Lump,  $12.50@ 
$13.50;  ground,  95@96  per  cent,  $25@ 
$26,  f.o.b.  New  Mexico.     Fairly  active. 

Fuller's  Earth— 16  to  30  mesh,  $19 
per  ton;  30  to  60  mesh,  $17.50;  60  to 
100  mesh,  $14;  100  mesh  and  finer,  $14; 
f.o.b.  Florida  mines.  Exceptionally  lit- 
tle demand  in  East,  but  some  Texas 
mills  running  full  capacity. 

Graphite — Ceylon  lump,  first  quality, 
6@7c;  chip,  4J@5Jc;  dust,  3i@4c  per 
lb.;  No.  1  flake,  7@8c;  amorphous 
crude,  domestic,  $15@$25  per  ton  (f.o.b. 
cars);  foreign,  $55@$65  per  ton,  de- 
pending upon  quality.  Unless  other- 
wise noted,  all  f.o.b.  New  York.  Prac- 
tically no  market  at  any  price  except 
for  best  grades. 

Gypsum  —  Crushed  rock,  $3@$4.50 
per  ton,  depending  upon  shipping  point. 
Ground,  $4,  f.o.b.  shipping  point. 

Kaolin — See  China  Clay. 

Limestone — Crushed,  New  York  State 
shipping  points,  \  in.  and  larger,  $1.10 
@$1.25  per  net  ton.  Agricultural  lime- 
stone, $2.50@$3  net  ton,  f.o.b.  eastern 
shipping  points. 

Magnesite — Crude,  $8@$12  per  ton. 
High-grade  caustic  calcined,  lump 
form,  $30@$45  per  ton.  Plastic  cal- 
cined, $45@$50  in  bbls.,  carload  lots, 
f.o.b.  California  points.  Atlantic  sea- 
board, $60. 

Dead-Burned  —  $33  per  net  ton, 
Chewelah,  Wash.;  $58@$64,  Chester, 
Pa.  Austrian  grade,  $28  per  ton,  f.o.b. 
Baltimore.  (Magnesite  brick  —  See 
Refractories.) 


i.        Mica  India     block      mica,     slightly 

stained,  per  lb.;  No.  6,  'X*.\  No.  5, 
$1.25;   No.    1.  $2. Jo;   No.  8,  $2. '.Ml;   No.  ?, 

$4;  N...  I.  $5.20.  Clear  block:  No.  6, 
50c.;  No.  5,  $1.7.".;  No.  4,  $:i;  No.  8, 
$4.75;  No.  2,  $6;  No.  1,  $7.50;  Al,  $9; 
ground,  wallpaper  grade,  $90@$200  per 
ton  (depending  upon  quantity);  ground 

looting  mica.  $25@$70,  all  f.o.b.  New 
York.  Water-ground  mica,  100  and  160 
mesh,  61c.  per  lb.,  f.o.b.  Virginia  points. 

Mona/ite  Minimum  6  percent  ThOj, 
8@10c.  per  lb. 

Phosphate  Rock — Per  long  ton,  Flor- 
ida ports,  pebble  grade:  77  pel 
tricalcium  phosphate,  $8.50  ($9.50  for 
hard  rock);  75  per  cent,  $7;  75(5)74 
per  cent,  $6.50;  70  per  cent,  $4.75;  68@ 
66  per  cent,  $4.40. 

I'umice  Stone — Imported,  lump,  3@ 
40c.  per  lb.;  domestic  lump,  5c;  ground, 
5@6c,  all  f.o.b.  New  York. 

Pyrite.? — Spanish  fines,  per  unit,  12c, 
c.i.f.  Atlantic  seaports;  furnace  size, 
13c;  Spanish  lump,  13@14c;  domestic 
fines,  f.o.b.  mines,  Georgia,   ll@12c 

Silica— Glass  sand,  $0.75@$1.75  per 
ton;  sand-blast  material,  $2@$4,  f.o.b. 
Indiana  and  Illinois  points. 

Sulphur— $16@$18  per  ton  for  do- 
mestic, f.o.b.  Texas  and  Louisiana 
mines;  $18@$20  for  export,  f.a.s.  New 
York. 

Talc— Through  200  mesh,  $18  per  ton, 
f.o.b.  California  mills;  $13.50,  New- 
York  mills.  Through  No.  25  Swiss  silk, 
$25,  California.  Tendency  is  for  a  finer 
grind,  some  paint  makers  desiring  300 
mesh. 

Mineral  Prodi  c.s 

Arsenic   Oxide — 7c   per   lb. 

Copper  Sulphate — Nominally  6c  per 
lb.     Extremely  scarce. 

Potassium  Sulphate  —  Powder,  do- 
mestic, $1  per  unit,  basis  90  per  cent, 
f.o.b.  New  York. 

Sodium  Nitrate — $2.70@$2.80  per  100 
lb.  ex-vessel  Atlantic  ports. 

Sodium  Sulphate — $20@$25  per  ton, 
New  York. 

Ferro-Alloys 

Ferrocerium — Per  lb.,  $12@$15. 

Ferrochrome — Carload  lots,  spot  and 
contract,  60  to  70  per  cent  chromium,  6 
to  8  per  cent  carbon,  lie.  per  lb.  of 
chromium  contained;  4  to  6  per  cent 
carbon,  12c,  f.o.b.  works. 

Ferromanganese — Domestic,  78  to  82 
per  cent,  $67@$69,  f.o.b.  furnace;  Eng- 
lish, $67.50;  German,  $66,  both  c.iJ.  At- 
lantic seaports.  Spiegeleisen,  19  to  21 
per  cent,  scarce  at  $36  per  gross  ton, 
f.o.b.  furnace;   16  to   19   per  cent,   $35. 

Ferromolybdenum — $2@$2.50  per  lb. 
of  contained  molybdenum  for  50  to  55 
per  cent  grades. 

Ferrosilicon — For  10  to  15  per  cent, 
per  gross  ton,  f.o.b.  works,  $38@$40; 
50  per  cent,  $56@$58;  75  per  cent,  $115 
@$120. 

Ferrotitanium — For  15  to  18  per  cent 
material,  $20O@$225  per  ton,  f.o.b. 
Niagara  Falls,  N.  Y. 


'Foote  Mineral  Co.,  Philadelphia,  Pa. 


Ferrotungsten        Domi    tic, 

per    cen!     \V,     15 (g  50c     per    lb.    of    con- 
tained W,  t'.o.b.  works. 

Ferro-uraiiHini      36   t"   50   pel 

$6  per  lb.  of  l    contained,  f.o.b.  works. 

i'errov  aiiadnim  i     lb.    of 

V    contained.      Market    active. 

Metal  Products 

Copper  Sheets        New     Yoi  I 
20.25c.  per  lb.;  wire,  15.25c. 

Lead  Sheets— Full  lead 
cut   lead   sheets,  9c.    in   quantity,   mill 
lots. 

Nickel   Silver— 26.75c.  per  lb.  for   18 
ut   nickel   Grade  "A"  sheets. 

Yellow  Metal  —  Dimension  sheets, 
17.50c.;  rods,  14.50c. 

Zinc  Sheets— $7.50  per  100  lb.  less  8 
per  cent  on  carload  lots,  f.o.b.  works. 

Refractories 

Bauxite  Brick — 56  per  cent  alumina, 
$130  per  1,000;  76  per  cent,  Suprafrax, 
$200  per  1,000;  f.o.b.  works,  St.  Louis 
and  Pittsburgh. 

Chrome  Brick — $40@$42  per  net  ton. 

Chrome  Cement — $23  per  net  ton, 
Baltimore. 

Firebrick — First  quality-,  9-in.  shapes, 
$28@$35  per  1,000,  Pennsylvania,  Ohio 
and  Kentucky. 

Magnesite  Brick — 9-in.,  straights, 
$53  per  net  ton,  f.o.b.  works. 

Magnesite  Cement — $33  per  net  ton, 
Baltimore. 

Silica  Brick— 9-in.,  per  1,000,  $30@ 
$35  in  carload  lots,  f.o.b.  shipping 
points. 

Zirkite— Powdered,  $50@$60  per 
ton;  brick,  $100  per  ton. 

The  Iron  Trade 

Pittsburgh,  May  29,  1922 

The  steel  market  has  grown  even 
quieter  in  the  last  week.  The  price 
situation  shows  the  market  to  be  in 
strong  position.  Bars,  shapes  and 
plates  are  at  1.60c  as  minimum,  and 
some  sales  run  up  to  1.80c,  represent- 
ing a  delivery'  premium  of  §4  a  ton. 
Sheets  are  firm  at  the  3.15c  basis,  with 
some  selling  into  third  quarter  at  this 
figure,  and  some  independent  mills  quot- 
ing advanced  prices.  At  this  writing 
the  American  Sheet  &  Tin  Plate  Co. 
has  not  opened  order  books  for  third 
quarter.  It  is  established  that  tin  plate 
will  not  be  advanced  from  $4.75. 

Steel  ingot  production  is  at  a  rate  of 
about  38,000,000  tons  a  year.  The  Car- 
negie Steel  Co.  is  operating  thirty-five 
blast  furnaces,  against  thirty-four  on 
April  1. 

Pig  Iron — A  few  small  sales  of  bes- 
semer  have  established  a  price  of  $25, 
Valley,  against  the  former  nominal  quo- 
tation of  $26.  Basic  remains  quotable 
at  $25  and  foundry  at  $24,  Valley. 

Connellsville  Coke  —  Buying  for  a 
furnace  at  Monessen  about  to  resume 
has  helped  to  advance  the  market  to  $7 
on  furnace  coke,  and  foundry  coke,  with 
light  demand,  is  up  to  $7  in  sympathy. 
Connellsville  coal  is  easier,  at  $3@$3.25 
for  steam  grade. 


Engineering  and  Mining  Journal-Tress 


Vol.   113,  No.  22 


Chino  Copper  Co. 

..-.ement  of  operations  of  the  Chino  Copper  Co.  for 
!  •       31,  1921,  is  as  follows: 

$1,100,203 
•.      Hi)  -4.288 

-     $  1 .  194.4Q2 
Operating  expenses 

$385,686 

II  54,694 

417,096 

. !  it  and  refining  409.105 

filing .  m  •  ■  -  'O'543       ,„,,,- 


.r&inst  income 

- -..Id  during  shut-down  periid. 


474.304 
610.348 
101.787 


Total  loss  to  surplus  account . 


i  hand  and  in  trans  * 
Ore  at  m 
Ore  and  concentrate  storrtp. 

Le  ic  ing  ore   

Accounts  receivable  and  prepaid  insurance. 

i nd  supplies  on  hand 
ash.    . 
Cash  due  copper  deliveries 


70,791 
181.652 
1.416.342 
699,603 
354,555 


Dec.  31, 
1920 
$4,727,844 
23,255 
88,458 
70,791 
180,100 
1.744,854 
385,785 
148,614 


$4,099,196     $7,369,705 
ITKKIAI     I  I  ABILITIES 


:  I  axes  and  insurance 

Treatment,  refining  and  delivery  charge: 


Bills  payable 

Total  current  liability 
Surplus  quick  assets . 


$2,365,628 
1.733,568 


-1  KIM  -  FROM  OPERATION- 

Baance.  Dec.  31.  1920 $13,889,908 

Low  for  year  (exclusive  of  any  deduction  for  depletion        1,314,204 

Balance,  Dec.  3 1,  1921 $1 2,575.703 

Because  of  industrial  conditions,  the  mine  at  Santa  Rita, 
N.  IfL,  was  closed  down  on  April  8,  and  the  mill  at  Hurley 
in  April  12.  Operating  at  30  per  cent  of  capacity,  the  net 
cost  was  14.5c  per  lb.  of  copper,  excluding  Federal  and  ex- 
cess-profits taxes  and  depreciation,  but  including  income 
from  precious  metals  and  miscellaneous  sources.  A  total 
of  361,660  tons  was  treated,  averaging  1.70  per  cent  copper. 
Reserves  are  105,385,000  tons,  of  an  average  grade  of  1.58 
per  cent  copper. 

North  Star  Mines  Co. 

A  report  of  operations  of  the  North  Star  Mines  Co.  for 
-tates  that  during  the  year  the  gross  production  of 
the  mine  was  §922,769.58.  The  expenses  for  current  opera- 
tion amounted  to  $632,077.59  and  for  development  to  $109,- 
148.57,  or  a  total  outlay  for  operation  and  development  of 
S741 ,226.16,  leaving  an  operating  profit  of  $181,543.42.  At 
the  Champion  mines,  the  sum  of  $14,109.55  was  received  as 
net  proceeds  of  the  sale  of  old  materials  salvaged,  of  which 
I  was  credited  to  improvement  account  and  $9,109.55 
to  operating  account. 

The  final  cleaning  up  of  the  Champion  mine  resulted  in 
a  production  of  $704.25,  while  sundry  expenses  amounted  to 
S6,625.17,  so  that  there  was  a  net  credit  to  Champion  oper- 
ating account   of  $3,188.63.     The   total   production   of  the 


company's  mini's  was  therefore  $923,473.88,  with  total  oper- 
ating and  development  expenses  of  $738,741.78,  leaving  an 
operating  profit  of  $184,732.05.  Interest  and  dividends  on 
invested  funds  amounted  to  $42,366.64,  increasing  the  total 
net  earnings  of  the  year,  before  deduction  of  allowance  for 
depletion  and  depreciation,  to  $227,098.69,  or,  including 
profit  of  $2,250  realized  from  sale  of  investments,  $229,- 
348.69. 

The  amount  allowed  for  depletion  and  depreciation  at  the 
North  Star  mine,  on  the  same  basis  as  in  previous  years, 
was  $175,340.19.  At  the  Champion,  the  value  of  the  mine 
having  already  been  written  down  to  the  nominal  sum  of 
$1,000,  no  further  allowance  was  made  for  depletion.  The 
remaining  book  value  of  the  improvements,  after  credit  of 
$5,000  received  for  old  materials  salvaged,  as  above  stated, 
and  after  deducting  $9,474.35  as  the  depreciation  allowance 
for  1921,  calculated  at  the  rate  established  several  years 
ago,  was  $33,204.15.  As  operations  at  the  Champion  mine 
have  now  been  finally  abandoned,  the  improvements  have 
no  value  beyond  such  small  amount  as  may  still  be  obtained 
from  the  sale  of  materials  remaining  on  hand,  and  conse- 
quently a  further  allowance  of  $20,000  was  made  to  repre- 
sent the  loss  on  the  improvements,  reducing  their  book 
value  as  at  the  end  of  1921  to  $13,204.14.  The  aggregate 
amount  allowed  for  depletion  and  depreciation  in  1921  was 
therefore  $204,814.54,  reducing  the  net  surplus  on  the  year's 
operations  to  $24,534.15.  This  sum  was  applied  in  reduc- 
tion of  the  deficiency  in  surplus  account,  which  at  the  be- 
ginning of  the  year  amounted  to  $373,166.74,  leaving  a  defi- 
cit at  the  end  of  1921  of  $348,632.59,  as  shown  in  the  ac- 
companying balance  sheet.  One  dividend  of  2  per  cent,, 
amounting  to  $50,000,  was  declared  as  a  distribution  of 
capital  assets  and  paid  in  March. 

Deficit  Dec.  31,  1920,  was  $373,166.74.  Production  for 
1921  was  $923,473.83,  to  which  interests  and  dividends  was 
added,  giving  a  total  of  $968,090.47.  Operating  and  de- 
velopment expenses  were  $738,741.78;  depletion  amounted 
to  $152,000,  and  depreciation  was  $52,814.54;  a  total  of 
$943,556.32.  Profit  was  $24,534.15  and  the  deficit  balance 
on  Dec.  31,  1921,  $348,632.59. 


Tharsis  Sulphur  &  Copper  Co.,  Ltd. 

The  operations  of  the  Tharsis  Sulphur  &  Copper  Co.  at 
its  works  in  Spain  were  suspended  during  the  greater  part 
of  1921,  owing  to  the  small  demand  for  pyrites.  Operations 
at  the  metal  works  in  England  were  suspended  by  the  coal 
miners'  strike,  and  are  only  gradually  being  resumed  as 
demand  arises  for  purple  iron  ore,  their  chief  product. 

The  profit-and-loss  account  on  Dec.  31,  1921,  was  as 
follows: 

DEBIT 

Income  and  corporation  profits  taxes,  directors'  and  auditors'  fees..  .  £58,815 

Charges  account,  including  management,  salaries,  law  and  labora- 
tory expenses '?'ff? 

Amount  writt.  ii  off  property  in  Spain ,•■■■■  4,587 

Net  profit  for  1921 £45,94 5 

Net  profit  for  1920 27,156 

Balance 73'101 

£169,350 
CREDIT 

Balance  carried  forward £ '  58,406 

Less  dividend,  May  10,  1921 131,250 

27,156 

Interest  account ,  '£•**? 

Profit  for  1921 I29,:>26 

£169,350 

There  are  625,000  shares  of  £2  each,  fully  paid.  Property 
and  assets  total  £2,052,560. 
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Monthly  Average  Prices  of  Metals 


1921 

January 65  950 

I  .  hru.irv  59    233 


Silver 

ork  —    . London Sterling  1 

1922         1921          I  ''22  1921 

65   450     39  985  35   035  372  650 

65   290      34   745  33   891  385.932 

March'                                 56  023     64  440     32  479  3'   269  389  806 

April                                     5)   337     66   575     34  250  34  080  391    7M 

Mai  5'  810     71.  154     34   165  36  02 1 

in                                        5S  510     34  071  377  236 

July                                      60  260     37  48!  362   565 

61    597      38  096  364   505 

66    160     40  082  371    725 

October       70.970     41   442  386.315 

November     68  234     38  750  396.315 

65   760      35   645  414   880 

Year     62.654      36.841                 .  384.191 

New  York  quotations  cents  per  ounce  troy,  999  fine.   London,  pena  ij 
•terbng  silver.  925  fine. 

Copper 

London  


ceo 

DM 

1! 

.'2 

4  '1 

7  ill 

4     , 

Sll 

4lh 

-I' 

44.1 

;i^ 

444 

IUi. 

Si  and ar.l 


January 12  597 

1  ebruary 12  556 

March.. 11.976 

April  12.438 

May  12  742 


1922  1921 

13  465  70  964 

12  864  70  925 

12  567  67  565 

12.57*  69  381 

13.111  73  196 

12  697   71.852 

Julv                                     12   170     71.155 

Vug-ast      11.634     68  614 

Beptember  11.948     67.977 

...   12  673   67  327 

r  13  035   66  614 

December  13  555  66  706 


1922 
65   226 

60  2  50 
59  245 
58.799 

61  092 


1921 

79  119 
75  925 
71.  190 

71  786 

74  298 
75.682 

75  286 
72.705 

72  295 
73.476 
74  386 
74.525 


1922 

72.321 
1,6    125 

65  739 
64.028 

66  554 


New  York  quotatii 


12  502  69.356  74.223 

,  cents  per  lb.  London,  pounds  sterling  per  long  ton. 

Lead 


. New  1 

1921 
4  821 

•ork . 

1922 
4  700 

4  700 
4.720 

5  115 
5.420 

tions,  ce 

Tin 

— New 

<~c , 

1922 
31    480 
29  835 

28  426 

29  810 

30  149 

Pt.l 

1921 
4  747 
4  228 
4  000 
4  272 
4  784 
4.293 
4.260 
4   217 
4   392 
4  439 
4  356 
4   369 

4.363 
nts  per  1 

.ouis 

1922 
4.388 
4    3»6 
4  421 

4  946 

5  281 

r- — Lor 

1921 
23.387 
20.650 
18.911 
20.589 
23  399 
22.563 
23.399 
23.489 
23.148 
23.679 
24.483 
25.322 

don 

1922 
23.667 

May     

4  373 
4  084 
4  356 
4  952 

20.681 
2 1 . 266 
22.993 

24   462 

4   485 
4  410 
4  382 
4  600 
4  690 
4  683 
4  700 

4.545 

Louis  quote 

. 9' 

1921 
31    470 
28  534 
27.296 
28  990 
31    431 
28   514 
26  755 

25  662 

26  280 

27  278 
28.592 

.      32   106 

Julv 

Year 

22.752 
jn,  pounds 

. Lone 

1921 
190.464 
166.250 
156.024 
163.905 
177  411 
167  506 
164.530 
155.318 
156.750 
156  380 
158.898 
169  738 

New  York  and  St 
per  long  ton. 

). 

.     :i  1 

sterling 

Januarv 

Februarv 

March 

April    

May  

June 

. Str 

1921 
36   000 
32    142 

28  806 
30  404 
32  500 

29  423 
27  655 
26   301 

26  680 

27  655 

28  935 
32  486 

1922 
32.100 
30  767 

29  171 
30.605 

30  971 

1922 
163.065 
149  850 
143    152 
149  840 
150.163 

Julv     . . . 

Year 28  576      29  916      165265      

New  \"ork  quotations,  cents  per  lb.     London,  pounds  sterling  per  long  ton. 


Januarv 5.413  4  691  25  262 

Februarv 4   928  4   485  24.850 

March 4  737  4  658  25.077 

April    4  747  4  906  25.530 

May 4.848  5.110  26.923 

Jnne 4  421  26.750 

July 4  239  26.262 

August      4    186  25   068 

September 4.235  25.256 

October 4.605  26.315 

November 4.667  25.949 

December 4.835  26.900 


. — London  — . 
1921  1922 

26.321 


24  213 

25  467 
26.576 
27.304 


Year 4.655     

New  Y'ork  and  St.  Louis  quotations,  cents  per  pound.   Londo 


25.845     

,  pounds  sterling 


Antimony,    Quicksilver   and    Platinum 

QuickaUvcr  I  Plal 


1921 


5  258 
5  250 
5.282 


5   250 


January 

March.  .". 
April 
May     ... 
June 

4.597 

Sept*  mber 4.564 

October 5.085 

member    4.  734 


—  New 
1921 

48  440 

49  545 

46  796 
45    423 

47  000 


l.  I 


■  ,  .,rk — . 


December . 


5.087      ......      45  846 

4.735  44.950 

4.507  45.028 

42.660 

39.840 

39  804 


1922 

49  960 
48   295 

50  204 
52  280 
54   885 


4.500      49.212 

4   957      45  462 

cents  per  lb.  for  ordinar> 
unce. 


1921 
73.4(0 
70.227 
72.463 

73  404 
7*  740 

74  942 
70  440 
73.222 

75  960 
81.800 
82.609 
78  192 


1922 
97.260 

H9. 545 

87  500 
85.529 


Pig  Iron,  Pittsburgh 


75    1)13 
brands.  (b<  (juickailver  i 


April 
May 


July      ...    . 
August 

September . 

October. 
November . 
December.  . 


In  dollars  per  long  ton. 


Bi 

1921 

33.96 

28.96 

28.16 

26  96 

26   21 

24.96 

22.84 

21.96 

21.96 

21.96 

21.96 

21.06 

25.15 


1922 
21    55 

21    46 

21  35 

22  50 


Ha 
1921 
31.96 
26.96 
26  46 
24  46 
23.84 
22  66 
20.76 
20.29 
21  21 
20  96 
20.96 
20  65 

23.43 


1922 

20  15 
|9  71 
19   96 

21  26 


No.  2  F 

1921  l"22 

33.88  21.34 

30.25  20.88 

27  R>  20  83 

26  /7  22.70 


25 

56      

24 

38      

22 

36     

21 

53      

22 

82      

22 

96     

22 

74     

21 

96     

5 

26     

Monthly  Crude  Copper  Production 


Alaska  shipments. 

Anaconda 

Arizona  Copper 
Calumet  <fc  Arizona 
Calumet  &  Hecla 
Other  Lake  Superior 

Chino 

Con.  Ariz.  Smelting. 
East  Butte 
Inspiration 

Magma 

Miami 

Nevada  Cons 

New  Cornelia 

Old  Dominion 

Phelps  Dodge 

Kay.. 

Shattuck  Arizona 

United  Verde 

United  Verde  Extension. 

Utah  Copper 

Others,  estimated 

Total  United  States...  . 

Imports:  Ore  and  concen- 
trates, matte    

Imports  of  black  and 
blister,  unrefined 

Imports  of  refined  and  old 

Grand  total 

Backus  &  Johnston 

Boleo   

Cananea 

Cerro  de  Pasco 

Chile   

Cons.  M.  &  S.  of  Canada- 
Falcon  Mines 

Furukawa 

Granby  Cons 

Hampden  Cloncurry 

Katanga 

Mount  Morgan 

Mount  LyeU. 

Phelps  Dodge  Mexican 

Sumitomo 

Wallaroo  &  Moonta 

(a)  No  copper  produced 


March  April 

4.899,827  5.892.923 

13,100,000  14.508,955 

(a)  (o) 

3,167,070  3,756,000 


(O 
(c) 
(a) 

n 

(a) 

(c) 

(c) 
.406.242 
,164,000 
.881,000 

(c) 

(a) 


2,014,886        3,517.902 


1,606,977 

(a) 
5,540.000 

(a) 


32.010,292       45,957.530 


5,178.068 
565,439 


44.890.775 
1.118.000 
1.102.080 

(a) 
4.726.000 
4,000,000 

97.985 

582,000 
2,357,258 
1.974.162 

(a) 


74,145.635 

990,000 

954,765 

(a) 

4,868,000 

4,000.000 

26.000 

566.800 

2.702.636 

955,038 


(a) 


55,705,760 
3,974.424 


94.828.511 

910.000 

1.117.384 

(<J> 
4,702.000 
4.000.000 
124.000 
550,682 
3,211,868 
1,922.462 
(a 


6.772.600         5,785.920  6.740,000         7.285,000 


1,439.488 
122.575 
during  thi 


(a) 

1,152,000 

318,000 

3,089  353 

828.821 

snth.    (b)  Est 


397.000  379.000 

1.806.888 

489,599 
mated,    (c)  Not  available. 


Comparative  Annual  Copper  Production 


January* 

February. . . 

March 

April 

May 

June 

July 

August .... 
September. 
October. . . . 
November. . 
December. . 


1919 
135,733.511 
111,649.512 
102.040.460 
98.808.908 
92,652.975 
95,856.570 
100.369,247 
107,994,040 
108.703.075 
115.143.143 
117,289.735 
102,997.633 


1920 
121.003.744 
117,540.000 
120.309.316 
116.078.871 
114,964,207 
116,107.856 
109,729.610 
112,460.254 
104.919.562 
105.231.571 
106,700,178 
95,709,009 


1921 
90,596,597 
86.682,941 
91  046,345 
46,946,523 
25,310.511 
24,623.693 
22.033,739 
23.248.398 
23.855.316 
23.231.572 
28.341.442 
29,629,137 


1922 
32,010292 
45,957,530 
55,705,760 
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Mining  Stocks 


Week  Ended  May  27,  1922 


llillh 
QOPP1  K 


Boston 

N     .    Curb 
i 

Sen  Y  ork 
Arcadia     ■  i    oton 

i.v-  N    V.  Curb 

t 

N    V    Curb 
H —ton 
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Boston 
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I 
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I 

! 
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N  V  Curb 
Boston  Curb 


Ni 


Boston  Curb 


North  Boti 


St.  Mar 


Term.  C 
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1'tah  Consol 

-.1  4  T. 

- 


t>4         64     Sept.  '20.  Q 

41         5,   

28         28     Mar.  '19 

■20,  Q 


N.  V.  Curb 

N    V   Curb 

New  York 
Boston 

Boston  Curb 
New  York 
Boston 
Boston 


II) 

II 
'29 

•5 

i; 


2i 
,s' 

/:■ 

m 
i 


- 


in; 
I8j 


26 

37 

tIBO 

4?S 

% 

43 


'7; 

■ 
II 


181 
19] 


tl70 

- 

17; 


55:   No 
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10  Oct. 
•22     ... 

15)  Bepl 

62  Mar. 
290  June 
•43 

111  lee, 

40 ;   Mar. 

22 

311  Sept. 
•29!   

■4     Dec. 
I A 

44      Mar 
H 


12 
•85 


18,  Q 


■19.  Q 

•22.  y 
20,  y 


is,  y 
'22.  y 


Mar. 
Dec. 


'20.  y 
lg.  A 
19,  SA 


•19.  y 
'20,  y 


'20,  K 
'  1 9,  SA 
'20.  y 


3} 
4; 

IJ  

31 1  Jan.- 

I 


9,  U 


'22.  y 


I9J  May 

12;  Oct.  ' 

J   


Dec. 
June 


4t>:    Apr. 
I4i 
I      Nov. 


•20.  y 
'22.  y 
•20.  y 
■20,  y 


i    I)   :t 


•17.  Q 

20,  y 


12]   May 

•80     May 
29;  May 

3     S.-pt. 


I; 
2! 
Mi 


22,  y 

18. 

22.  y 


14;  . 


NICKF.L-COPPF.R 


Internal    Mil  New  York 

Internal.  Nickel,  pfd     New  York 


I7j      18     Ma 


80       80     May.  '22.  y 


National  Lead New  York 

National  Lead.  pfd.. .      New  York 
at.  Joseph  Lead New  York 


LEAD 

96  i 


New  Idria Boston 


151       15} 
QUICKSILVER 

ZINC 

2  1        19 


961  Mar. '22.  y 
109     Mar.  '22,  y 

is:  Mar. '22. y 


71 


146 


Am.  Z.  L.  4  S New  York 

Am.  Z.  L  *.-   pfd.  .      New  York 

v  /.        New  York 

*   Y'-.rk 
.      New  York 

Y'ellow  Pine    Los  Armeies 

•Conta  per  share.     Tlsi  1 

X 
Toronto  quotations  courtesy  liamilton  B.  Will*.  Spokane,  !"  ] 

I  I  '"'       '  Angeles,  Chamber  < 

nv-rcc  and  Oil;  Colorado  Springs,  The  Financial  Pre^ 
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I   00 
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5  00 
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1  00 
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0  05 
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1  00 
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144     May '22.  6  2  00 

'}l ,  Sept.  '20,  y  0  03 

rly.     SA,  Semi-annually    M 

I  ■  ura. 


Stock 


Eich. 


York 
New  York 
New  York 
N.  Y,  Curl) 
Toronto 
New  York 
Curb 


High 
GOLD 
1 

Ij 
t!4 


Alaska  Gold N 

Alaska  Juneau N 

Hill 

Cressorj  C<  as<  1   Q. 

Dome   I  tt<  nsiorj 

Dome  Mines 

Florence.   Golilheld. 

i:  .1  len   I  ycle  Colo.  Spi 

G  .l.Hell    Cuius..]  N     \,  Curl. 

Hollinger  Consol Toronto 

Boraestake  Mining..  New  Y'ork 

Kirkland   Lake Toronto 

i   ike  Shore Toronto 

Melntyre-  Porcupine.  Toronto 

Porcupine  Crown....  Toronto 

Porcupine   V.  N.  T...  Toronto 

Portland Colo  Springs 

Schumacher Toronto 

S.lver  Pick N.  Y,  Curl. 

Teck  Hughes Toronto 

Tom   Reed Los  Angeles 

United  Eastern N.  Y.  Curl. 

Vindicator  Consol...  Colo.  Springs 

White  Caps  Mining..  N.  Y.  Curb 

Wright-Hargreaves .  Toronto 

Yukon  Gold N.  Y.  Curb 

SILVER 

Batopilx*  Mining.  . .  .  New  York 

Beaver  Consol Toronto 

Coniagas Toronto 

Crown  Reserve Toronto 

Kerr  Lake N.  Y.  Curb 

I. a  Rose Toronto 

McKinley-Dar.-Sav..  Toronto 

Mining  Corp.  Can...  Toronto 

Nipissing N.  Y.  Curb 

Ontario  Silver New  York 

Ophir  Silver N.  \    Curb 

Temiskaming Toronto 

Trethewey Toronto 


t,2! 

2: 
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21     Apr. '22.  y,  X  $0   10 


2«1       27!       29j  Apr.  '22,  y 


June  '21.  (J 
Dec.  'I<>, 
May  '22, 
May  '22,  M 


2.34     2.22    2.25     Nov.  '21, 

18  00   17    50    17.80     May'22. 

•29       »25       »261  July  '17. 


0,02 
0  05 
0  05 


0.02 
0,05 
0,03 


*28    Oct. '20,  y  0  01 


r, ; 


•70 

LI 


3.00    2.70     2.75 


Ij 
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1.25 
•19 

31 

*36 
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61 
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NEW   MACHINERY 
AND  INVENTIONS 


A  Center-Feed,  Screen-Discharge 

Rod  Mill 
Four-Compartmenl  Machine  Has  Prob- 
able Application  in  Table-Concentra- 
tion and  Amalgamation  Plants 
By  A.  W.  Allen 

AN  ESSENTIAL  FEATURE  of  any 
efficient  machine  designed  to  crash 
ore  should  be  the  provision  for  a 
prompt  discharge  of  all  material  that 
is  ground  sufficiently  fine.  In  addition, 
repairs  and  renewals  should  involve  no 


continuitj  of  operation  and  reduction 
in  attention  needed  tor  operation,  re- 
pairs, and  renewals.  Latterly,  the 
cylindrical  rod  mill  has  displaced,  to  a 
considerable  extent,  the  ball  mill;  this 
was  due  to  more  efficient  operation  and 
because  of  the  texture  of  the  product 
and  its  suitability  for  concentration 
purposes      \  comparatively  high  power 

consumption  is,  however,  still  a  feature 
of  all  cylindrical  mills  of  standard 
type. 

The  original  Krupp  wet-crushing 
ball  mill  was  remarkably  efficient  as 
a  grinder  of  hard  ores,  because  of  the 
enormous  available  screening  area 
around  the  periphery  and  the  prompt 
discharge  of  all  particles  of  ore  able 
to  pass  the  screen  aperture.  It  failed 
of  general  acceptance  because  of  initial 


Several  eng  attempted  to 

,  balanced  mill  "i  i  he  revolving 
type;   but    so   Car  a     I    know   oi 
serious  effort  has  been  made  to  incor- 
porate    with     this     feature    otli 
equal  importance.     The  machini 
described  —  a    Western    invention    that 
has   recently    passed   the   experimental 
stage — is  known   a  tan   mill, 

the  credit  for  tnd   d< -■  i  lop 

merit  being  clue  to  II.  S.  Kcxworthy  and 
J.  F.  Behneman.  It  is  manufactured 
by  the  Joshua  Hendy  Iron  Works,  San 
Francisco,  Cal.  I  recently  insp. 
in  operation  and  recognized  that  it 
possesses  several  distinctive  character- 
istics that  invite  comment,  features 
that  will  arouse  the  interest  of  millmen 
and  engineers,  particularly  those  who 
are  concerned  with  the  economical   re- 


Fig.  1.     Rexman  mill,  assembled  and 
in  operating  position 


Fig. 


Spider  of  Rex  ma  it  mill,  shoirinr. 
liners  i»  place 


more  than  normal  expense,  and  power 
consumption  should  not  be  prohibitive. 
The  introduction  of  the  trunnion-feed 
and  trunnion-discharge  ball  mill,  in 
place  of  the  stamp  mill  or  other 
machine,  simplified  operations  to  such 
an  extent  that  the  expense  for  extra 
power  was  considered  as  more  than 
offset  by  the  advantages  accruing  from 


cost  and  complication  of  design.  How- 
ever, I  am  inclined  to  think  that,  had 
it  been  credited  with  the  advantage 
that  a  carefully  graded  product  was 
delivered  without  the  need  for  outside 
classification  and  return  apparatus,  the 
fundamental  idea  would  have  found 
greater  favor  among  millmen  and 
those     manufacturing    ball    mills. 


duction  of  ores  prior  to  amalgamation 
or  table   concentration. 

A  general  idea  of  the  design  of  the 
mill  can  be  obtained  by  referring  to 
the  accompanying  halftones  and  line 
drawing.  The  feed,  of  usual  ball-  or 
rod-mill  size,  together  with  an  amount 
of  diluent  that  reminds  one  of  stamp- 
mill   practice,   is    picked   up   at   one    or 


The  Rexman  balanced  rod  mill 
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the  usual  type 
r.    The  pu '.: 

:■>    tub.    with    spiral 

r   of   the   mill — to   a 

four  eompart- 

LS    ShOWn 

■  !>•  in  so 

the  rod  load  is  concerned.    The 

into  any  part 

•'    the    mill,    but    the 

crushir  .  ited    into   four 

bunches    by   ■   Bpider   that    is 

th  appropriate  liners.    The 

ag  rinst    the   mill    proper 

nts.    two    comparatively 

supporting    them    at    a 

from   the   ends   of   the 

mill  and  one  comparatively  broad  liner 

taking   the  weight   in   the  center. 

The    pulp    discharges    from    the    dis- 
tributing chamber   on   to   and   between 
the   falling  rods,   the  revolution  of  the 
g    fracture  and   abrasion   in 
j    way,    except   that    impact 
predominating   action.    One   of 
the  most  important  features  of  the  mill 
is  that  the  rods  maintain  a  horizontal 
in,  parallel  to  one  another,  at  all 
This    is    the    result    of   central 
feeding,    which    insures    an    even    dis- 
tribution  of  pulp.     The   tilting  of   the 
.- ual  in  the  ordinary  type  of  mill, 
:ded. 
The    ore    as    crushed    passes    to    the 
•f  the  mill,  beyond  the  rods  and 
from    further    and    unnecessary 
comminution,   where  duplicate   troughs 
are   provided   with    lifter  partitions   at 
intervals;  these  troughs  are  shaped  to 
insure    some    measure    of    classifying 
action.     The  finer   material   is   carried 
by   the  flow  of  water  toward  the  two 
ends   of  the   mill,  at  each  of  which  is 
arranged     a     series     of     four     grizzly 
screens,  to  protect  the  finer  punched  or 
woven    screens   used   for   final    separa- 
tion.     The     oversize     from     the     fine 
screens   passes   back    into   the   mill   for 
further  reduction.    The  splash  from  the 
discharge  openings   is   deflected   into  a 
launder    by    means    of    a    light    metal 
hood,  which  can  be  removed  when  re- 
quired,   thus    permitting    inspection    of 
the    screens,    or,    if    necessary,    of    the 
interior  of  the  mill. 

Characteristic  Featvres  of  the 
Rexman  Mill 

The  width  of  the  pulley  shown  in 
Fig.  3,  as  compared  with  the  size  and 
ruggedness  of  the  mill,  is  indicative  of 
the  small  amount  of  power  required. 
As  a  matter  of  fact,  the  extra  load  at 
starting  is  negligible;  no  clutch  is 
necessary;  direct  belt  connection  with 
the  motor  is  feasible.  Shafting,  spur 
gear,  and  pinion  are  proportionately 
small  in  size  and  light  in  weight. 

The  ability  to  feed  into  the  mill 
through  two  scoops  permits  a  further 
refinement  in  balancing  and  allows  the 
passage  of  a  large  tonnage  of  ore  for 
reduction  in  size  through  a  small  ratio 
— the  most  economical  method  of  crush- 
ing. Many  failures  with  cylindrical 
mills  have  been  due  to  an  inability 
to  deliver  the  required  tonnage  through 
a   trunnion  of  normal   diameter;   other 


ntments  have  resulted  from  an 
attempt  to  achieve  too  extensive  a  re- 
during  one  pas- 
through    the   machine. 

The  center  delivery  of  pulp  in  the 
Rexman  mill  is  significant,  for  it 
halves  the  distance  between  feed  and 
discharge  points,  thus  preventing  much 
of  the  unnecessary  grinding  that 
occurs  in  cylindrical  mills  equipped 
with  trunnion  feed  at  one  end,  and  with 
trunnion  or  open  discharge  at  the  other 
end. 

The  ability  to  make  all  renewals  and 
repairs  and  to  add  rods  to  the  interior 
of  the  mill  through  the  openings  pro- 
vided essentially  for  the  screen  frames 
does  away  with  the  necessity  for  a  man- 
hole in  the  shell.  This  permits  the  plac- 
hi  -pur wheel  centrally — another 
refinement  in  balancing.  The  pinion 
the  spur  wheel  at  a  point 
where  no  splashing  from  pulp  is  pos- 
sible.  The  advantage  of  this  is  obvious. 

The  wear  on  rods  has  not  been  deter- 
mined. Suffice  to  say  that,  after  the 
passage  of  about  1,200  tons  of  rock 
through  the  machine,  I  could  detect  no 
signs  of  extra  abrasion  at  the  points 
where  the  rods  impinge  against  the 
cradle  liners.  I  predict  that  the  wear 
of  rod  on  rod  may  be  slightly  in  excess 
of  what  it  is  in  an  ordinary  cylindrical 
mill,  in  which  the  blows  of  the  grind- 
ing media  are  cushioned  by  the  thick 
pulp  in  all  parts.  Against  this,  how- 
ever, the  Rexman  mill  must  be  credited 
with  the  added  efficiency  resulting  from 
the  prompt  discharge  of  material  al- 
ready ground  sufficiently  fine.  It  is 
also  apparent  that  a  saving  in  liner 
wear  will  result  because  of  the  fact 
that  the  amount  of  wearing  surface  ex- 
posed to  abrasive  action  is  at  a  mini- 
mum, in  proportion  to  the  weight  of 
the  rods. 

A  large  number  of  tests  on  rock  have 
been  made,  and  the  following  data  are 
typical: 

Size  of  mill,  4  ft.  diameter  by  4  ft. 
6  in.  long. 

Weight  of  mill,  19,400  lb. 

Rod  load,  8,562  lb. 

Diameter  of  rods,  2J,  2%  and  3  in. 

Speed  of  mill,  36  r.p.m. 

Size  of  feed,  — I  +1  in. 

Width  of  openings  in  punched  screen, 
A  x  2  in. 

Character  of  feed,   granite. 

Ratio  of  water  to  dry  feed,  2  to  1. 

Quantity  crushed,  182.4  tons  per 
twenty-four  hours. 

The  average  power  consumption  dur- 
ing operations  with  full  pulp  load  is 
from  19J  to  21  hp.,  or  only  about  2J 
hp.  in  excess  iotf  that  required  for 
movement  at  normal  speed  and  rod 
load  but  without  pulp  feed. 

Owing  to  the  positive  classifying  and 
screening  actions  in  the  mill,  the  new 
machine  should  find  especial  applica- 
tion in  those  instances  where  a  graded 
product  is  desired  and  where  unneces- 
sary comminution  should  be  avoided. 
Owing  to  the  freedom  with  which  ore 
constituents  such  as  pyritic  concentrate 
and  free  gold  can  escape  between  the 
rods  and  out  of  the  mill,  without  slim- 


ing in  the  one  case  or  flouring  in  the 
other,  the  machine  should  find  favor 
with  stamp-mill  operators  who  are 
looking  tor  a  more  self-contained  unit, 
one  that  will  give  a  screened  product 
and  consume  power  in  proportion  to  the 
work  done.  In  the  crushing  of  a  gold 
ore  1  see  no  reason  why  the  design  of 
the  classifying  troughs  should  not  be 
modified  so  that  they  could  be  made  to 
act  as  amalgamators. 

For  the  preparation  of  an  ore  for 
table  concentration,  the  Rexman  mill 
would  seem  to  possess  many  attractive 
features,  without  the  disadvantages  of 
high  power  requirements  and  lack  of 
ability  to  regulate  closely  the  charac- 
ter of  the  ultimate  product  other  than 
by  methods  involving  external  classifi- 
cation. One  important  point  about  the 
new  machine  is  worthy  of  emphasis:  it 
seems  probably  that  it  can  be  manu- 
factured at  a  cost  appreciably  below 
that  of  the  ordinary  mill  of  the  same 
size. 

With  an  intimate  knowledge  of  the 
operation  of  the  original  type  of  wet- 
crushing,  screening,  cylindrical  mill,  I 
am  inclined  to  think  that  the  arrange- 
ment for  screening  the  product  and  re- 
turning the  oversize  constitutes  a  weak 
feature.  It  seems  probable  that  better 
work  could  be  done  if  provision  were 
made  so  that  the  oversize  reject  from 
the  final  screens  were  bypassed  into  the 
mill  by  some  channel  other  than  by 
the  one  only  available  for  the  delivery 
of  the  mixed  pulp  to  the  screens.  The 
provision  of  such  a  bypass  was  a  char- 
acteristic feature  of  the  early  Krupp 
mill  and  added  greatly  to  its  effective- 
ness. 

For  the  present,  the  Rexman  mill  has 
been  designed  to  operate  with  an  ample 
flow  of  diluent;  it  is  not  an  all-sliming 
mill,  nor  could  it  be  adapted  for  such 
work  without  modification  in  design. 
However,  it  is  probable  that  the  main 
idea  embodied  in  the  present  mill  will 
be  used  at  a  later  date  to  evolve  another 
of  the  same  type,  but  provided  for 
the  direct  discharge  of  ground  pulp. 


A  New  Automatic  Sampler 

Every  ore-dressing  plant  of  import- 
ance has  some  means  for  sampling  the 
pulp  at  various  stages  of  the  process. 
This  can  be  done  neatly  and  auto- 
matically by  a  recently  invented  ma- 
chine which  is  adapted  to  cut  out  a  rep- 
resentative sample  from  a  stream  of 
either  wet  or  dry  material  as  it  flows 
out  of  a  launder  or  other  conveyor.  It 
is  only  necessary  to  adjust  the  driving 
mechanism  to  secure  the  sampling  in- 
terval desired.  The  drive  may  be  either 
by  means  of  a  pulley  and  belt  from  a 
convenient  line  of  shafting,  or  a  J-hp. 
motor  and  housed-in  worm-gear  drive 
mounted  as  a  unit  to  the  frame  may 
be  employed.  Either  method  is  su- 
perior to  the  water-tipping  box  often 
used.  The  belt-driven  machine  sells 
complete,  including  the  sample  cutter, 
for  $115,  and  the  motor-driven  appara- 
tus for  $165,  the  Galigher  Machinery 
Co.,  Salt  Lake  City,  Utah,  being  the 
manufacturers. 
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The  Ethics  of  Mining 

THE  WORD  "ETHICS"  is  derived  from  a  Greek 
word,  as  the  word  "morals"  is  derived  from  the 
Latin.  Etymologieally  they  both  mean  the  same 
— customs,  practice,  habits.  As  is  invariably  the  case, 
all  these  words  have  come  to  have  different  significance. 
Nevertheless,  ethics  is  still  the  code  of  action  which 
has  been  established  by  the  test  of  much  application, 
as  the  best  to  promote  the  welfare  of  society  as  a  whole; 
a  code  beyond  which  one  cannot  go  without  injuring 
someone  else.  It  is  an  analysis  and  inventory  of  the 
aphorism  that  a  man's  liberty  finds  its  limits  when  it 
infringes  on  the  liberty  of  his  neighbor. 

Thus,  each  group  must  formulate  its  own  ethical 
code,  although,  indeed,  there  are  general  codes  for  all 
humanity,  and  it  has  been  held  that  the  Ten  Command- 
ments, or  at  least  the  Golden  Rule,  covers  all  cases. 
Nevertheless,  there  arises  the  question  of  ethics  among 
mining  engineers,  not  fully  solved;  of  the  ethics  of 
business  publications,  woefully  transgressed  by  some  of 
our  contemporaries  in  mining  publication;  and  of  the 
ethics  of  mine  promotion,  more  honored,  possibly,  in 
the  breach  than  in  the  observance. 

There  is  an  unwritten  code  in  the  U.  S.  Geological 
Survey  that  a  member  of  the  Survey  shall  not  be 
actively  interested  in  mining,  nor  do  private  geological 
work,  even  in  his  vacation,  within  the  United  States. 
This  has  long  been  observed;  and  other  Government 
departments  are  as  scrupulous.  The  geologist,  however, 
may  go  to  Mexico  or  Canada,  for  private  work,  in  his 
vacation  or  on  leave  of  absence  without  pay.  The 
observance  of  this  has  been  largely  responsible  for  the 
fair  name  of  the  Geological  Survey. 

A  consulting  mining  engineer  is  bound  to  safeguard 
from  competing  interests  the  information  which  he 
gathers  from  his  employers.  If  the  welfare  of  the  state 
or  the  public  is  at  stake,  or  his  client  turns  out  to  be 
conducting  a  campaign  menacing  unfairly  either  the 
public  or  private  interests,  then,  of  course,  he  can  no 
longer  consent  to  be  even  a  silent  partner  in  wrong- 
doing. 

A  mining  journal  may  not  properly  allow  its  pages 
to  be  bought  or  influenced  by  any  interest  whatever 
except  that  of  the  mass  of  its  subscribers.  It  must 
not  work  as  a  partisan,  paid  or  unpaid,  with  any  finan- 
cial group.  It  will  not  permit  itself  to  be  browbeaten. 
It  will  not  blackmail. 

A  mining  promoter  should  not  state  anything  but 
the  bold  and  naked  truth,  in  endeavoring  to  raise  funds. 
He  must  base  his  campaign  on  the  cold-blooded  opinion 
of  responsible  mining  engineers,  not  on  the  testimony 
of  druggists  and  politicians,  nor  must  he  paint  glowing 
pictures  which  in  his  heart  he  acknowledges  as  being 
drawn  to  attract  the  "come-ons."  Unless  he  walk  this 
honest  and  straightforward  path,  he  is  outside  the 
pale  of  the  ethics  of  good  promoters. 

These  are,  in  a  desultory  way,  some  of  the  problems 


of  ethics,  pertaining  to  different  phas ining 

profession.  After  all,  it  all  comes  down  to  fundamental 
and  universal  qualities -honesty,  honor,  fairness,  and 
generosity.  With  these  qualities  cultivated  and  encour- 
aged, it  is  not  so  necessary  to  draw  up  codes,  for  prob- 
lems bring  their  own  solution.  For  a  man  may  cleverly 
conform  to  the  law,  studying  so  as  to  adapt  it  to  its 
desires;  he  may  conform,  according  to  all  argument,  to 
any  code  of  ethics  which  can  be  devised,  and  still  be 
crooked. 


Promised  Co-operation  From  the  Non- 
Metallic  Mineral  Industries 

MUCH  INTEREST  has  been  aroused  by  our 
editorial  of  May  6  wherein  we  discussed,  in 
general,  the  apparent  failure  of  the  non-metallic 
mineral  industries  to  keep  abreast  of  the  other  branches 
of  the  mining  industry  in  the  utilization  of  improved 
methods  and  machinery  and  in  the  adoption  of 
progressive  economic  policies;  and,  in  particular,  a 
report  of  the  Bureau  of  Mines  on  conditions  in  one 
such  industry,  together  with  a  criticism  of  the  report 
by  the  manager  of  an  important  company  producing 
and  grinding  the  mineral  concerned.  For  one  thing, 
a  number  of  men  prominent  in  non-metallic  mineral 
operations  have  declared  their  conviction  that  ineffi- 
cient technical  methods,  obsolete  machinery,  and  old- 
fashioned  policies  are  too  prevalent. 

One  subscriber  who  is  developing  a  graphite  de- 
posit relates  his  experience  in  buying  mill  machinery 
in  Philadelphia.  The  dealer  has  machines  of  various 
types,  each  of  which  has  proved  successful  at  some 
graphite  mills  and  unsuccessful  at  others;  but  as  to 
precise  differences  in  conditions  that  accounted  for  the 
divergence  in  results,  he  has  no  information.  His 
representatives  had  never  been  welcomed  at  the  mills, 
and"  the  operators  who  had  found  certain  equipment 
unsatisfactory  had  declined  to  give  their  opinion  as  to 
the  cause  of  the  failure,  but  had  come  to  Philadelphia 
and  selected  some  other  machine  with  which  to  experi- 
ment. 

This  instance  may  not  be  typical  of  the  policies  of 
graphite  producers,  but  it  does  indicate  an  attitude  on 
the  part  of  some  of  them  that  is  harmful — harmful  to 
the  graphite  industry  itself,  not  to  anyone  else.  There 
may  be  significance  in  the  fact  that  little  publicity  has 
been  given  to  the  technique  of  mining  and  "concen- 
trating" graphite.  It  is  disagreeable  for  any  one  to 
find  that  he  has  made  a  mistake  in  selecting  machinery; 
but  to  refuse  to  give  others  in  the  industry  the  benefit 
of  knowing  why  the  machinery  did  not  work  seems 
to  us  to  be  short  sighted.  It  is  fair  to  assume  that  the 
engineers  in  charge  of  these  operations  collected  accu- 
rate data  on  the  performance  of  the  different  machines. 
Suppose  that  each  of  them  had  published  his  results, 
together  with  a  description  of  the  particular  ore  with 
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and  the  particular  product   thai 

makl        The    probability    is    strong    that 

of  them  would  have  learned  something  that 

I  not  know.     If  the  domestic  graphite  industry  is 

rive,  the  most  efficient  and  economical  meth- 

i  warily  be  used,  and  by  the  development  of 

-    every   one   in  the   industry   will   benefit. 

■    high-grade  feldspar  confesses  that   the 

applies  to  his  industry  to  a  regrettable  extent  ; 

5Sed  with  the  soundness  of  our  observations 

a    more   enlightened   policy   among   all 

i     in    the    production    and    grinding    of 

felds; 

An  engineer  for  the  Bureau  of  Mines  explains  that 
the  inquiry  on  which  the  report  was  based  was  under- 
at    the   solicitation    of   certain   consumers    in    an 
effort    to  discover   why    they   were   unable   to   obtain    a 
material,    rather   than    for   the  purpose  of 
phase  of  the  industry.     This  accounts 
for  the    fact    that    no  mention   was    made   of   any   com- 
mendable   practices.     He   also   points   out    that   before 
being  issued  to  the  public  the  report   was  subjected  to 
i]  scrutiny  by  a  number  of  competent  men.  whose 
suggested  amendments   were   incorporated  in   the  final 
draft,    so   that    the    result    represented   more   than   the 
investigation  of  one  man  "for  thirty  days,"  as  we  re- 
marked in  the  editorial.     At  the  same  time,  it  is  true 
that  an  investigator  with  broad  experience  in  work  of 
a   similar   character   frequently   can.    in   a  brief   study, 
detect   faulty   methods   that    have  been   overlooked  for 
-  by  the  man  who  is  in  direct  charge.     The  reason 
is  that  the  manager's  viewpoint  is  too  close  to  his  work. 
Our  argument  was  that  he  should  at  least  give  careful 
consideration  to  the  suggestions  of  the  outsider. 

Several  letters  have  been  received  from  engineers 
who  commend  our  attitude  and  volunteer  to  give  us 
accurate  and  reliable  information  on  sundry  non- 
metallic  mineral  operations.  These  were  particularly 
gratifying.  Naturally,  if  wre  are  to  be  of  service  to  the 
industries  involved  we  must  draw  material  from  men 
who  are  engaged  in  them.  We  are  anxious  to  help  in 
the  solution  of  the  problems — technical,  financial,  and 
economic — that  confront  the  producers  and  refiners  of 
non-metallic  minerals.  We  believe  that  honest  and 
open  publicity  will  help  all  concerned,  and  we  are 
prepared  to  do  our  part  by  supplying  that  publicity. 
But  we  must  have  co-operation  if  our  efforts  are  to  be 
successful.  For  that  reason  it  is  particularly  satis- 
factory to  have  the  assurance  of  a  desire  on  the  part 
of  our  friends  in  the  field  to  open  to  us  the  sources  of 
first-hand   information. 


In  Arkansas,  however,  there  is  a  diamond-bearing 
rock  that  conforms  to  the  usual  rule  in  that  it  is  a 
peridot ite,  intrusive  as  a  neck  or  pipe  in  sedimentary 
rinks.  The  age  of  the  intrusion  is  probably  post- 
Cretaceous.  It  is  in  this  rock  that  the  diamonds  occur. 
They  have  long  been  known,  and  many  diamonds  have 
been  produced,  but  practicable  exploitation  has  proved 
to  be  a   difficult   problem. 

The  central  motif  of  romance,  adventure,  murder, 
and  burglary;  the  symbol  of  wealth  and  vanity;  the 
favorite  figure  of  the  poets — these  little  grains  of  crys- 
tallized carbon  (they  differ  from  coal,  wood,  and  the 
fizz  of  soda  water,  chiefly  in  the  crystallinity),  are 
likewise  still  somewhat  of  a  mystery  to  geologists. 
They  are  found — though  they  are  small — in  meteorites, 
and  so  are  shot  to  us  from  other  and  unknown  world 
i  atastrophes. 

Diamonds  have  been  found  in  the  glacial  drift  at 
many  places  throughout  our  northern  states.  The 
glacial  current  was,  of  course,  from  the  north;  and 
therefore,  students  of  this  phenomenon  conclude  that 
there  was  a  source,  perhaps,  for  all  these  diamonds, 
"somewhere  north."  Will  it  ever  be  found?  Its  erratic 
representatives  indicate  possibly  an  important  primary 
source.  Does  it  underlie  some  muskeg  in  the  Hudson 
Bay  country,  or  is  it  forever  safeguarded  by  the 
waters  of  the  Northern  Ocean? 


Diamonds  in  Arkansas 

RICH  as  North  America  is  in  valuable  minerals, 
we  do  not  associate  the  idea  of  its  mineral  wealth 
.  with  diamonds.  Diamonds  come  from  Africa,  in 
the  popular  mind ;  and,  indeed,  for  all  practical  purposes, 
that  is  where  gem  diamonds  come  from,  although  the 
dark  diamonds  for  borU  used  for  cutting  purposes  in 
diamond  drills  come  from  Brazil ;  and  there  is  also  a 
certain  amount  of  gem  stones  in  parts  of  South  America. 
In  most  instances  gem  diamonds  occur  in  a  special 
very  basic  type  of  igneous  rock — an  olivine  rock  (or 
dotite),  intrusive,  ordinarily,  in  pipe-like  forms. 
This  igneous  rock  has  been  profoundly  altered  to  a 
clayey  condition;  and  it  is  in  this  clay  that  the  African 
diamonds   occur. 


Capital  and  Government 

EUROPEAN  matters  seem  to  have  approached  a 
more  satisfactory  turn  by  Germany  practically 
consenting  to  put  her  financial  system  under  the 
supervision  of  the  Allies,  a  concession  which  betokens 
good  faith,  and  was  so  received  by  France  as  well  as 
England. 

Our  advices  from  Germany  are  that  the  bulk  of  the 
people  are  loyal  to  the  present  German  Republic,  and 
to  the  general  plan  of  republican  form  of  government. 
Admittedly,  however,  this  government,  with  a  former 
saddle-maker  as  president,  has  a  most  difficult  course 
to  steer,  considering  the  bankrupt  condition  of  its  fiscal 
system,  and  with  the  monarchists  on  the  one  side  and 
the  red  communists  on  the  other.  By  and  large,  the 
present  German  government  should  have  our  support, 
and  will  naturally  have  it  if  it  acts  in  good  faith. 

Capital  and  labor  are  as  great  problems  in  Germany 
as  elsewhere.  In  Germany  the  artisan  and  the  white- 
collar  man  have  completely  reversed  pre-war  conditions ; 
it  is  the  former  that  has  the  luxuries,  while  the  latter 
is  driven  to  unheard-of  economies.  The  wages  of  the 
former  rise  with  the  decline  of  value  of  the  currency; 
but  the  government  employee  and  all  the  great  class 
of  similar  salaried  office  workers  view  a  continually 
widening  breach  between  income  and  outgo.  The 
"rentiers,"  who  live  only  on  income  from  investments, 
are.  of  course,  ruined.  We  have  a  marked  similar 
tendency  in  this  country,  but  pale  by  comparison.  The 
workman  who  before  the  war  received  $2  a  day,  now 
receives  $6.  The  carpenter  receives  $10  where  he  re- 
ceived $3;  while  the  clerk  who  received  $1,500  a  year 
now  receives  $2,000— if  he  is  lucky. 

Thus,  labor  is  relatively  prosperous  in  Germany. 
Capital,  also,  according  to  our  European  correspondent, 
has  found  a  way  to  flourish.  Manufacturers  can  pro- 
duce goods  in  Germany  at  low  cost,  and  they  can  sell 
abroad  at  high  profit;  and  these  profits  they  invest 
abroad,   so  that  they  slip  through  the  net  of  German 
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taxes  like  water  through  a  sieve,  and  evade  the  plans 
of  the  government  for  reparations.  In  other  words. 
capital  and  the  government  are  not  working  together; 
to  speak  colloquially,  the  former  is  double-crossing  the 

latter. 

We  might  take  the  situation  as  a  text  tor  a  sermon 
on  the  necessity  of  co-operation  between  capital  and 
government,  as  well  as  between  labor  and  government — 
in  fait,  the  necessity  for  harmony  among  all  three. 
Antagonism  between  capital  and  government  spells 
economic  disaster.  It  is  the  great  endeavor  of  Seen 
fcary  Hoover  to  accomplish  co-operation  instead  of  the 
traditional  silly  and  ruinous  antagonism.  To  force  cap- 
ital to  be  antagonistic  is  to  force  it  to  be  disloyal;  to 
foster  an  element  of  economic  treason  in  a  form  of  gov- 
ernment which  has  come  to  be  essentially  an  economic 
union. 


Substitutes  for  Gasoline 

THE  MINING  INDUSTEY  shares  with  other  in- 
dustries an  anxiety  in  regard  to  future  supplies 
of  motor  spirit,  especially  when  operations  are 
being  conducted  at  great  distances  from  oil  refineries. 
It  is  interesting  to  note,  however,  that  during  recent 
years  the  high  cost  of  gasoline  in  isolated  districts  has 
acted  as  a  spur  to  initiative  in  the  discovery  and  the 
development  of  a  cheaper  and  equally  efficient  sub- 
stitute. 

Much  attention  has  been  paid  to  the  alcohol  that 
can  be  produced  from  various  classes  of  vegetal  matter. 
It  has  been  found,  however,  that  the  substitute  can  be 
made  only  at  a  prohibitive  cost  unless  the  new  industry 
operates  in  conjunction  with  other  industries.  To  make 
the  venture  a  success,  one  of  two  courses  must  be 
adopted:  the  alcohol  factory  must  be  able  to  produce 
cheaply  a  salable  byproduct,  or  the  alcohol  itself  must 
be  manufactured  as  a  byproduct  of  another  industry. 
In  South  America,  for  instance,  considerable  success 
has  resulted  from  the  use  of  alcohol  as  a  fuel  in  in- 
ternal-combustion engines. 

Near  Pernambuco,  in  Brazil,  a  large  sugar  mill  is 
producing  a  spirit  from  the  discarded  cane,  and  at 
less  than  half  the  cost  of  gasoline.  Excellent  results 
are  being  obtained  by  the  use  of  the  new  fuel  in  motor 
vehicles,  but  some  trouble  was  caused  at  first  by  the 
rusting  of  certain  parts  of  the  engine,  a  disadvantage 
that  has  since  been  overcome  by  the  addition  of  about 
5  per  cent  of  gasoline  to  the  sugar-cane  spirit.  In 
another  district  of  Brazil,  alcohol  is  produced  as  a 
byproduct  from  a  wood  distillation  plant,  operated  by 
the  St.  John  Del  Rey  mining  company.  The  efficiency 
of  the  spirit,  which  is  used  in  the  motors  without  the 
addition  of  any  corrective,  is  not  so  high  as  that  of 
gasoline,  but  according  to  reports,  no  damage  to  motor 
parts  has  resulted. 

A  considerable  amount  of  success  has  resulted  in 
South  Africa  by  the  use  of  a  combination  of  alcohol  and 
acetylene.  Cattle  food  is  obtained  as  a  byproduct.  The 
addition  of  acetylene  is  considered  essential,  for  with- 
out it  the  local  wood  spirit  possesses  disadvantages 
that  make  it  only  partly  efficient  as  a  motor  fuel.  Un- 
fortunately, however,  the  amount  of  acetylene  gas  that 
such  spirit  can  absorb  is  small — only  about  six  times 
its  volume.  However,  in  distilling  the  volatile  products 
from  wood  another  byproduct  is  made — acetate  of 
lime,  from  which  acetone  is  derived — and  the  process 
therefore  has  large  commercial  possibilities. 


Germany  imported  large  quantitie    oJ  acetate  "i  lime 

front  the  United  States  before  the  war.  Among  Other 
uses  of  acetone  is  in  the  preparation  of  artificial  rubber, 

which  Germany  needed  so  badly  when  her  overseas 
supplies  were  cut  off.  Acetone  was  then  obtained  from 
the  acetate  of  lime  that  resulted  from  the  distillation 
of  wood.  Later,  when  increased  supplies  of  rubber 
were  needed,  another  method  had  to  be  adopted;  and 
potatoes  were  allowed  to  ferment  alter  a  bacillus  known 
as  B.  acetoethyiicum  had  been  added.  The  resultant 
decomposition  produced  acetone  and  alcohol,  the  former 
being  successfully  utilized  in  a  process  for  making 
artificial  rubber. 

It  has  been  found  that  acetone  absorbs  about  twenty- 
five  times  its  volume  of  acetylene,  so  the  motor-spirit 
problem  appears  to  have  been  solved  by  the  suggestion 
that  sufficient  acetone  be  added  to  the  wood  alcohol.  It 
has  been  found  that  80  per  cent  of  wood  alcohol  and 
20  per  cent  of  acetone  is  an  excellent  mixture  in  which 
sufficient  acetylene  may  be  absorbed  to  produce  an 
efficient  motor  spirit.  A  number  of  natural  products 
in  South  Africa  are  being  tested  as  possible  sources  of 
acetone,  waste  corn  cobs  being  favored  on  account  of 
the  quantity  available;  for  maize,  as  corn  is  called 
there,  is  tne  staple  food  for  the  Kafirs.  Tests  have  also 
been  made  in  the  United  States,  the  results  showing 
that  100  lb.  of  cobs  can  be  made  to  produce  about 
2.7  lb.  of  acetone  and  6.8  lb.  of  alcohol. 

Experiments  are  being  carried  out  in  several  other 
countries  in  an  effort  to  obtain  alcohol  from  Jerusalem 
artichokes.  Results  sc  far  have  been  successful,  and 
intensive  cultivation  may  follow,  all  the  more  likely 
because  it  has  been  proved  that  the  discarded  stems 
can  be  manufactured  into  pulp  for  the  making  of  cer- 
tain grades  of  paper. 

In  Cuba  there  is  strong  indication  that  gasoline  will 
soon  be  replaced  entirely  by  wood  alcohol,  obtained,  as 
in  Brazil,  from  the  waste  product  of  the  sugar  mills. 
The  average  cost  of  gasoline  in  Havana  is  about  50c. 
per  gallon.  Alcohol  costs  about  35c.  per  gallon.  Driv- 
ers of  automobiles  for  hire  who  are  using  the  substitute 
have  found  that  they  can  reduce  fares  by  one-third, 
and  the  price  charged  still  permits  a  fair  margin  of 
profit  after  operating  expenses  are  deducted. 

The  cost  of  gasoline  in  India  has  been  so  high  that 
a  factory  has  been  established  in  Hyderabad  for  the 
production  of  alcohol  from  the  flowers  of  the  mahwa 
trees.  The  industry  has  already  attained  significant 
proportions,  the  daily  output  having  reached  10,000 
gallons.  In  little-known  Papua,  or  New  Guinea,  there 
is  an  immense  area  of  land  that  is  covered  with  the 
nipa  palm.  Preliminary  investigations  and  tests  have 
shown  that  the  tree  will  yield  alcohol  in  sufficient 
quantity  to  justify  the  raising  of  capital  for  a  plant 
that  is  to  cost  over  $1,000,000,  insuring  employment  for 
1,500  natives  and  60  whites.  It  is  proposed  to  produce 
3,000,000  gallons  of  motor  spirit  per  year,  as  well 
as  500  tons  of  paper  as  a  byproduct.  In  the  Philip- 
pines the  sap  from  the  nipa  palm  tree  forms  the  source 
of  90  per  cent  of  the  alcohol  produced  there.  It  costs 
under  10c.  per  gallon. 

Necessity  is  the  mother  of  invention;  and  invention 
in  the  present  instance  seems  likely  to  discover  a  cheap 
source  of  power  for  motor  vehicles  and  stationary 
engines  that,  unlike  natural  oil,  is  inexhaustible;  for 
it  is  the  product  of  vegetal  growth,  the  continuance 
of  which  can  be  insured  by  scientific  cultivation  and 
control. 
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The  Forecasting  of  Earthquakes 

By  T.  A.  Rickard 


a  .  APPROPRIATION  of  $15,000  was  made  re- 
fK  cently  by  Congress  for  the  use  of  the  U.  S.  Coast 
JT\.  and  Geodetic  Survey,  for  the  special  purpose  of 
iting  and  extending  the  triangulation  of  the  Pacific 
region.  This  was  done  in  response  to  a  public 
demand,  voiced  by  the  Commonwealth  Club  of  San  Fran- 
and  the  Local  Section  of  the  American  Institute 
ning  and  Metallurgical  Engineers,  and  in  recogni- 
tion of  public  interest  in  the  creep  of  the  earth's  crust 
as  observed  and  recorded  in  California.  We  who  live 
on  this  coast  have  a  more  than  academic  interest  in 
movements  of  the  earth's  crust ;  we  have  witnessed  the 
effects  of  terrestrial  unrest ;  but  most  of  us  are  un- 
familiar with  the  remarkable  phenomenon  of  surficial 
creep  as  proved  by  the  change  in  latitude  of  a  given 
locality.  Astronomers  long  ago  predicated  a  variation 
of  the  earth's  axis  in  consequence  of  the  seasonal  differ- 
ences in  the  weight  of  snow  and  ice  deposited  over  the 
land  areas  of  the  northern  hemisphere  and  the  periodic 
variation  in  the  pressure  of  the  atmosphere.  In  1880 
Kustner  discovered  that  the  latitude  of  a  point  on  the 
earth's  surface  actually  does  vary,  owing  to  the  'wob- 
bling' of  the  Pole.  His  survey  led  to  systematic 
observations  of  fixed  stars  from  five  international  sta- 
tions on  the  same  parallel  of  latitude.  One  of  these 
points  of  observation  was  established  at  Ukiah,  in 
California. 

Investigation  has  shown  definitely  that  in  17  years, 
from  1900  to  1917,  the  latitude  of  Ukiah  has  been  in- 
creased by  a  northward  trend  equivalent  to  28  centi- 
meters per  annum.  Since  then  the  direction  of  the 
trend  has  been  reversed.  Professor  A.  C.  Lawson,  of 
the  University  of  California,  has  given  special  study 
to  the  subject.  He  found  evidence  in  the  record  to  show 
that  besides  the  variation  of  latitude  due  to  the  vacilla- 
tion of  the  Pole  there  is  a  movement  due  to  the  creep  of 
the  earth  surface.  From  him  I  learn  that  Mount 
Tamalpais,  overlooking  the  Bay  of  San  Francisco, 
moved  3.04  metres  northward  between  1854  and  1900 
by  reason  of  this  strain-creep  and  then  1.97  metres 
southeastward  by  rebound  in  1906,  the  year  of  the 
great  Californian  earthquake.  It  will  be  seen  at  once 
how  difficult  it  is  to  measure  the  displacement  caused 
by  an  earthquake  when  the  datum-points  themselves  are 
shifting  appreciably.  The  whole  system  of  triangula- 
tion has  been  vitiated  thereby.  Professor  Lawson  draws 
the  conclusion  that  the  local  movement  of  the  earth's 
crust  is  not  confined  to  the  sudden  disturbance  rendered 
evident  by  an  earthquake;  on  the  contrary,  the  energy 
let  loose,  for  example,  on  April  6,  1906,  accumulates  as 
an  elastic  compression,  and  the  sudden  release  of  it, 
when  the  limit  of  strain  is  reached,  is  expressed  by  the 
break  or  rift  that  constitutes  the  line  of  the  faulting. 
Thus  we  have  the  theory  of  elastic  rebound,  which 
the  Professor  noncommittally  calls  "a  good  working 
hypothesis". 

The  geodetic  surveys  prove  that  there  is  a  creep  of  the 
earth's  crust;  the  inference  being  that  the  region  af- 
fected is  subject  to  an  elastic  strain,  which  occasionally 
reaches  the  limit,  whereupon  a  slip  occurs,  accompanied 
by  the  vibrations  we  call  an  earthquake.  However,  even 
£  the  theory  of  elastic  rebound  were  to  be  established, 
it  would  not  enable  the  scientist  to  give  the  public  the 


date  of  an  impending  disaster.  The  factors  detrimental 
to  accurate  prediction  are  numerous;  the  difficulty  of 
positive  measurement  of  movement  is  only  one  of  them. 
By  use  of  the  data  obtained  at  points  of  observation 
near  San  Francisco  at  this  time  one  prediction  would 
give  an  interval  of  58  years  between  the  last  big  earth- 
quake and  the  next  one ;  another  would  give  35  years  as 
the  time  when  the  strain  in  this  region  would  exceed 
the  elasticity  of  the  rocks  and  cause  another  big  slip; 
a  third  prediction  would  place  the  estimate  at  46  years. 
These  three  estimates  might  be  averaged,  giving  the 
figure  45,  but  to  do  so  would  be  unscientific,  because  the 
errors  in  the  datum-line  and  the  local  variation  in 
strain-creep,  for  example,  do  not  permit  a  confident  fore- 
cast. The  final  test  of  a  scientific  theory  is  that  of 
prediction.  Professor  Lawson  exhibits  the  true  spirit 
of  science  in  declining  to  apply  a  theory  to  practical 
affairs  until  it  has  been  demonstrated  to  be  true.  It  is 
more  than  likely  that  any  attempt  by  geologists  to  fore- 
cast an  earthquake  would  do  more  harm  than  good,  apart 
from  the  unsafeness  of  their  dictum,  because  the  anxiety 
caused  by  the  anticipation  of  the  event  might  do  more 
harm  than  the  shock  itself. 

To  the  miner  the  subject  has  a  special  interest  be- 
cause he  is  familiar  with  the  evidences  of  crustal 
slippage  in  the  shape  of  faults,  which  break  the  con- 
tinuity of  his  ore-channels  and  otherwise  complicate  the 
structure  of  the  rocks  in  which  he  delves.  He  is  im- 
pressed with  the  enormous  extent  of  the  dislocations  to 
be  seen  in  deep  natural  sections  of  the  earth's  crust,  and 
he  compares  such  breaks — measurable  in  miles — with 
the  geologically  small  rift  that  made  all  the  trouble  in 
San  Francisco  sixteen  years  ago.  If  the  bigness  of  the 
slip  be  proportioned  to  the  elasticity  and  strength  of 
the  rocks,  then  there  seems  no  reason  to  suppose  that 
the  big  faults  are  peculiar  to  a  remote  geologic  past; 
on  the  contrary,  we  are  driven  to  the  conclusion  that  a 
big  fault — of  10,000  feet,  for  example — represents  the 
sum  of  many  small  movements  taking  place  during  a 
long  period  of  time.  The  San  Francisco  earthquake 
represented  the  movement  of  a  block  of  rock  270  miles 
long,  50  to  100  miles  wide,  and  20  miles  deep.  The 
movement  of  this  block  was  that  of  a  piece  of  brittle 
crust  over  a  viscous  mass;  it  was  due  probably  to  the 
shifting  of  weight  caused  by  erosion,  thereby  creating 
an  unstable  condition,  which  had  to  be  rectified.  This 
is  the  doctrine  of  isostasy.  In  1906  in  California  local 
strain  was  relieved  by  a  movement  that  was  expressed 
by  a  maximum  horizontal  shift  of  21  feet  and  a  maxi- 
mum vertical  displacement  of  li  to  2  feet.  The  vertical 
component  was  small,  compared,  for  example,  with  that 
of  the  Inyo  earthquake  of  1872,  which  followed  the  line 
of  the  great  fault  of  the  Sierra  Nevada.  That  earth- 
quake was  accompanied  by  a  vertical  movement  of  20 
feet;  and  it  would  have  been  terribly  destructive  if  it 
had  passed  through  any  large  centre  of  population. 
The  calamitous  effects  of  the  earthquake  of  1906  in  San 
Francisco  were  due  chiefly  to  the  complexity  of  our 
material  civilization,  for  the  damage  was  done  by  the 
conflagration,  caused  by  the  fracture  of  gas-pipes  and 
the  short-circuiting  of  electric  wires,  which  started 
numberless  fires  at  a  moment  when  the  water-mains  haa 
been  ruptured  by  the  movement  of  the  surface. 
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How  Should  Depletion  and 
Depreciation  Be  Charged? 

Advantages  of  Uniformity,  Clearness,  and  Com- 
pleteness in  Publishing  Statements  of  Mining 
Companies,  With  an  Example  of 
Cost  Computation 
The  Editor: 

Sir — In  your  issue  of  May  5  there  appears  an  article 
with  the  above  heading.  This  article  brings  out  the  lack 
of  uniformity  in  determining  costs,  especially  by  the 
copper  mines,  and  shows  that  even  in  the  case  of  one 
mine  certain  items  are  included  in  the  published  cost 
per  pound  for  one  year  and  omitted  in  another  year. 

In  this  article  the  statement  is  made  that  the  amount 
paid  as  Federal  income  and  profit  taxes  should  be  in- 
cluded in  the  production  cost,  but  as  depreciation  and 
depletion  are  bookkeeping  entries,  there  might  be  some 
doubt  as  to  whether  or  not  such  charges  should  be  in- 
cluded in  the  published  cost. 

There  is  no  doubt  as  to  the  great  need  for  standardiza- 
tion in  the  recording  and  reporting  of  costs,  as  well  as 
the  need  for  a  standard  form  of  profit-and-loss  state- 
ment and  balance  sheet.  The  stockholders  of  the  numer- 
ous mining  companies  and  the  investing  public  are  be- 
ginning to  demand  greater  uniformity  and  clearness  in 
the  published  reports  showing  costs,  statements  of  earn- 
ings, and  the  condition  of  the  business,  and  it  is  only  a 
question  of  time  when  the  published  costs  and  general 
accounting  statements  of  the  larger  mining  companies 
will  be  standardized  the  same  as  has  been  done  by  the 
railroads,  the  public  utilities,  and  others. 

However,  answering  the  question,  What  justification 
is  there  for  applying  depletion  and  depreciation  as  a 
production  cost  instead  of  the  income  and  excess  profits 
taxes?  I  will  say  that  depletion  and  depreciation  should 
always  be  included  in  the  production  cost;  though  there 
is  some  doubt  whether  or  not  the  Federal  income  taxes 
should  be  included  in  the  production  cost. 

As  to  the  depreciation  and  depletion  charges:  There 
is  no  reason  for  the  apparent  misunderstanding  of  the 
depletion  charge.  The  depletion  charge  in  mining  is  the 
same  as  the  "cost  of  goods  sold"  in  merchandising,  or 
"cost  of  raw  materials  used"  in  manufacturing.  In 
merchandising,  the  "cost  of  goods  sold"  can  be  accurate- 
ly ascertained  as  a  rule,  but  there  is  some  difficulty  in 
determining  the  exact  depletion  charge  in  mining,  al- 
though in  the  case  of  a  proven  mine  of  large  tonnage  it 
is  much  simpler  than  some  believe. 

As  the  Federal  tax  law  allows  the  depletion  charge 
against  gross  income  to  be  based  on  the  value  as  of 
March  1,  1913,  there  is  added  a  further  complication  in 
the  determination  of  depletion  as  a  cost  when  the  value 
as  of  March  1,  1913,  is  in  excess  of  investment  value. 
However,  when  this  is  true,  the  depletion  charge  should 
be  divided  into  "depletion  of  investment"  and  "deple- 
tion of  appreciation,"  and  only  the  depletion  of  invest- 
ment charged  as  a  cost. 


Charges  against  production  for  depletion  of  invest- 
ment in  mine  property  and  for  depreciation  of  invest- 
ment in  equipment  are  in  the  nature  of  deferred  charges, 
as  the  expenditures  for  these  investments  were  made  in 
prior  years,  or  probably  prior  to  the  beginning  of  pro- 
duction. Of  course,  the  yearly  depletion  and  deprecia- 
tion charges  may  be  more  or  less  an  estimate,  but  when 
based  on  cost  and  the  amount  of  exhaustion,  represent 
an  actual  expenditure  as  much  as  the  current  year's 
disbursements  for  production  labor  and  supplies.  There- 
fore, the  charges  for  depletion  and  depreciation  of  mine 
investment  should  be  included  in  the  cost  of  production 
without  any  more  doubt  than  there  would  be  about  in- 
cluding the  "cost  of  raw  materials  used"  in  determining 
the  cost  of  a  manufactured  article. 

As  to  the  charge  for  Federal  income  and  profits  taxes : 
There  is  no  substantial  reason  for  including  such  charge 
in  the  production  cost.  The  Federal  taxes  are  a  profit- 
and-loss  charge  and  not  a  production  charge,  and  are 
determined  by  the  amount  of  taxable  income  and  the 
tax  rates  in  effect.  The  taxable  income  will  fluctuate 
principally  according  to  general  business  conditions. 
The  men  in  direct  charge  of  production  are  not  inter- 
ested in  the  amount  of  Federal  taxes,  which  may  be  in- 
fluenced as  much  by  the  amount  of  outside  investments 
as  by  any  increase  or  decrease  that  may  occur  in 
efficiency  or  production. 

As  a  suggestion,  I  offer  the  following  statement  of 
cost: 

Cents 
per  Pound; 

Total  operating  cost 10.00 

Depreciation  and  depletion  of  operating  investment 1.50 

Total  production  cost 11.50 

Operating  production  credits 1-00 

Net  production  cost 10.50 

Net  investment  credits   (or  charges) .25 

10.25 
Federal  taxes   .25 

Total  profit  and  loss  cost 10.50 

The  manager  and  those  under  him  are  interested  in 
the  operating  expense  and  credits  that  make  up  the  net 
production  cost.  The  directors  and  stockholders,  in  ad- 
dition to  their  interest  in  the  net  production  cost  as  it 
compares  to  the  average  selling  price,  are  also  intensely 
interested  in  what  is  the  net  investment  return  per 
pound  of  produced  metal,  what  the  amount  of  Federal 
taxes,  and  what  may  be  expected  to  be  the  net  profit- 
and-loss  cost  per  pound. 

At  the  present  time  there  is  certainly  a  lively  interest 
in  costs  and  desire  for  uniformity,  clearness,  and  com- 
pleteness in  published  statements.  Investors,  the  public, 
and  the  law-making  bodies  are  beginning  to  find  out 
that  statistics  compiled  in  the  past  are  more  or  less 
worthless,  due  to  lack  of  uniformity  and  completeness 
in  the  published  facts  of  industrial  concerns.  Therefore, 
the  Government  has  now  recognized  the  value  of  trade 
associations  organized  for  the  purpose  of  obtaining  co- 
operation and  uniformity  in  production  and  cost  data. 

Bisbee,  Ariz.  T.  O.  McGrath. 
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Sulphatiring  Roasting  of  Copper  Ores 

The  article  "Sulphatizing  Roasting  of  Semi-oxidized 
by    Percy    R.    Middleton,   published    in 
the  I  ■  and  Mining  Jowmal-Pr\  ss  of  April  15. 

edingly  interesting.  As  somewhat  sim- 
ilar work  was  done  under  my  supervision  some  years 
ago  on  a  full-sized  unit  scale.  I  think  the  results 
obtained  might  also  be  of  interest  in  this  connection. 
•he  Panuco  mine,  belonging  to  the  Continental 
Mining    Co..    and    situated    about    forty    miles   ea 

'ova.  Coahuila,  Mexico,  on  the  old  Mexican  Inter- 
nal -  a  copper  deposit  consisting  of  a  chim- 
ney of  ore  about  200  ft.  in  diameter  in  a  syenite  coun- 
try rock.  The  inside  of  the  chimney  or  cylinder  is 
entirely  filled  with  brecciated  vein  material  consisting 
of  mica,  quartz,  feldspar,  and  pyrites,  coarsely  crystal- 
lized, and  copper  principally  in  the  form  of  bornite, 
with  some  chalcopyrite.  a  small  amount  of  oxides,  and 
r  sulphate  where  recent  oxidation  has  taken 
place. 

The  ore  averages  3  per  cent  copper,  and  approxi- 
mately one-third  of  the  copper  content  is  copper  sul- 
phate soluble  in  water.  The  formation  of  the  copper 
sulphate  has  taken  place  since  the  mine  was  opened  up 
by  numerous  workings,  where  high-grade  pockets  and 
bunches  of  ore  were  extracted  by  "buscones"  in  the 
earlier  years.  The  oxidation  was  started  by  a  fire 
which  burned  the  old  timbers  of  the  mine,  and  oxida- 
tion is  still  continuing. 

An  average  analysis  of  the  ore  gives  15  per  cent 
iron,  13  per  cent  sulphur,  and  55  per  cent  insoluble, 
but  it  varies  widely  from  this  average  in  different  parts 
of  the  mine. 

After  numerous  experiments  and  investigations  to 
work  out  a  method  of  treating  the  ore  at  the  mine,  it 
lecided  to  put  in  a  Wedge  mechanical  furnace  for 
roasting  the  ore  to  produce  sulphate  of  copper  and  then 
leach  the  calcine  with  water  and  deposit  the  dissolved 
copper  on  scrap  iron.  One  furnace  was  erected,  with 
the  necessary  crushing  plant  and  leaching  plant,  and 
an  absorption  tower  was  added  to  catch  as  much  sul- 
phuric acid  as  possible  from  the  roasting  gases,  in 
order  to  aid  in  the  leaching.  The  furnace  was  20  ft. 
in  diameter,  with  five  hearths,  muffle  fired  on  the  four 
upper  hearths,  and  used  Mexican  oil  for  fuel. 

The  furnace  was  in  operation  from  February,  1912, 
to  May,  1913,  and  was  then  closed  down  on  account 
of  the  revolution.  Unfortunately,  the  detailed  records 
of  the  work  done  were  destroyed  by  the  revolutionists, 
as  the  mine  had  to  be  abandoned  on  short  notice  and 
the  books  and  records  could  not  be  removed  to  a  place 
of  safety.  As  a  consequence,  the  information  given 
here  is  largely  from  memory. 

The  upper  four  hearths  of  the  furnace  were  equipped 
with  Bristol  pyrometers,  so  as  to  be  able  to  control  the 
roasting  temperatures.  The  furnace  was  down-drafted, 
the  gases  passing  through  a  small  dust  flue,  then 
through  a  brick  absorption  tower  packed  with  tile,  and 
finally  through  a  lead  fan  and  out  of  the  stack.  It  is 
my  understanding  that  the  down-draft  feature  is 
patented  by  the  Wedge  Mechanical  Furnace  Co. 

It  was  found  impracticable,  with  the  down-draft,  to 
heat  the  ore  sufficiently  from  the  muffles  to  get  the 
roasting  started  on  the  upper  hearths,  so  three  direct- 
fired  oil  burners  were  installed  on  the  top  hearth.  With 
these  in  use  it  was  found  unnecessary,  except  on  occa- 
when  the  sulphur  content  of  the  ore  was  unusually 
low,  to  fire  the  burners  in  the  muffles.     Whenever  the 


sulphur  content  of  the  ore  became  higher  than  10  to 
L2  per  cent,  it  was  found  that  the  temperatures  became 
too  high,  with  a  resultant  poor  sulphatization  of  the 
copper.  However,  we  did  find  a  good  use  for  the  muffles 
during  high  temperatures,  as  under  those  conditions  we 
pulled  out  brick  in  the  outer  walls  of  the  muffle,  letting 
in  cold  air  and  thus  reducing  the  temperature  of  the 
ore  on  those  hearths.  The  temperatures  which  were 
found  to  give  the  best  results  were  about  as  follows: 

First   hearth 500   degrees   Fahrenheit 

Second  hearth      700  degrees  Fahrenheit 

Third    hearth 900   degrees   Fahrenheit 

Fourth  hearth 1,050  degrees  Fahrenheit 

Fifth    hearth Cooling 

About  6,000  metric  tons  of  ore  was  treated  alto- 
gether. With  ore  running  less  than  12  per  cent  sulphur 
the  furnace  would  treat  thirty  metric  tons  of  ore  per 
twenty-four  hours,  with  an  average  extraction  of  85 
per  cent  of  the  copper  in  a  solution  from  the  absorp- 
tion tower,  and  80  per  cent  water-soluble  copper.  The 
solution  from  the  absorption  tower  ran  about  six  grams 
per  liter  in  H2SO,  content. 

It  was  found  that  the  strength  of  the  solution  in 
sulphuric  acid  did  not  have  much  effect  on  the  extrac- 
tion. What  was  needed  was  a  sufficient  quantity  of 
H,SO,  in  weak  solution,  and  we  did  not  obtain  the 
needed  quantity  from  the  absorption  tower.  The  ex- 
traction with  the  tower  solution  on  the  best  days 
reached  95  per  cent,  and  on  one  run  of  three  successive 
days  on  which  I  happen  to  have  the  record  the  extrac- 
tion was  91  per  cent. 

The  furnace  was  attended  by  Mexican  laborers  picked 
as  the  most  intelligent  from  the  labor  gang  on  con- 
struction work,  and  it  was  not  difficult  to  teach  them 
how  to  control  the  temperatures  with  the  oil  burners. 

The  down-drafting  of  the  furnace  causes  the  SO. 
gases  to  pass  over  the  hot  iron  oxides  in  the  lower 
hearths,  and  no  doubt  some  catalytic  action  takes  place, 
as  the  SO^  content  of  the  escaping  gases  is  much  higher 
when  the  gases  are  down-drafted  than  when  they  are 
up-drafted. 

An  ordinary  absorption  tower,  using  water  as  a 
sc  ubber,  will  recover  only  a  small  proportion  of  the  S03 
in  the  form  of  a  weak  sulphuric-acid  solution.  There 
is,  however,  little  doubt  that  a  Cottrell  plant  would 
recover  nearly  all  the  S03  from  the  gases  after  they 
had  passed  the  scrubber  tower,  and  thus  had  been 
cooled  and  moistened. 

The  higher  percentage  of  S03  in  the  down-drafted 
gases  no  doubt  aids  the  sulphatization  of  the  copper, 
especially  if  some  of  the  sulphate  already  formed  is 
broken  up  by  too  high  a  temperature  in  the  upper 
hearths,  in  which  case  the  oxide  of  copper  formed  is 
at  least  partly  resulphatized  on  the  lower  and  cooler 
hearths  where  it  comes  in  contact  with  the  SO.  in  the 
gases. 

The  ore  after  roasting  had  a  high  rate  of  percolation 
in  the  leaching  tanks,  although  it  had  an  extremely 
slow  rate  when  raw. 

The  cementation  was  carried  on  intermittently  in 
three  redwood  tanks,  20  ft.  in  diameter  and  4  ft.  deep, 
heating  the  solutions  with  steam  so  as  to  cause  a 
circulation  of  the  solution  in  the  tanks  and  hasten  the 
precipitation  of  the  copper  on  the  iron  by  both  the 
heat  and  circulation.  The  consumption  of  scrap  iron 
was  1.2  lb.  of  iron  per  pound  of  copper,  and  by  the 
method  used  practically  complete  precipitation  of  the 
copper  in  the  solutions  was  obtained.  The  cement  cop- 
per ran  57  per  cent  copper.  Arthur  L.  Tuttle. 
Campo  Morado,  Guerrero,  Mexico. 
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Sulphur  Resources  of  Chile 

Deposits  of  the  Chilean  Cordillera  Form  an  Important  Part  of  the  World's  Km.wn  Reserve 

of  the  Mineral— Industry  Still  in  Its  Infancy— Production  in  1918  Totaled  19,557 

Metric  Tons— Operations  Require  Systematizing 

By  Herbert  G.  Officer 


THE  SULPHUR  DEPOSITS  of  Chile  are  little 
known.  They  are  on  the  volcanic  peaks  of  the 
Andes,  and  the  high  altitudes  and  remoteness  from 
railways  have  retarded  development.  Production  is  com- 
paratively small;  the  greater  part  (joes  to  supply 
domestic  demands.  Only  in  recent  years  has  the 
country  exported  any  sulphur,  and  then  only  to  neighbor- 
ing South  American  republics.  The  export  business  is 
capable  of  expansion. 

There  is  little  danger  of  competition  to  the  Gulf  Coast 
producers  of  Louisiana  and  Texas,  so  far  as  their 
markets  in  the  Eastern  States  are  concerned.  However, 
if  the  Chilean  deposits  were  properly  financed,  equipped, 
and  managed,  the  product  might  successfully  compete 
with  the  Gulf  Coast  sulphur  in  the  markets  on  the 
Pacific  Coast  of  the  United  States.  The  principal  pres- 
ent interest  in  the  Chilean  deposits  lies  in  the  immense 
reserves  and  the  possibility  of  their  being  some  day 
called  upon  to  supply  the  markets  of  the  world. 

TABLE    I.     STATISTICS  ON  THE  SULPHUR   INDUSTRY    IN 

PRODUCTION,    IMPORTATION,    EXPORTATION,  AND    CONSUMPTION 

(  Metric  Tons  of  2.204  Pounds) 

V.'tr                                               Production      Imports  Exports  Consumption 

1909  4.507                193  None  4.700 

1910  3.822             1,400  None  5,222 

1911  4.451             4.013  None  8.464 
1 012                      4.431             4.451  None  8,882 

1913  6.647  1.961  None  8,608 

1914  10.008  526  None  10,534 

1915  ..„.  9.769  711  None  10.480 

1916  14,879  1.080  None  15.959 

1917  18.942  47  3.555  15,454 

1918  19.557  None  6.406  13.151 

The  sudden  increase  in  consumption  in  1916  was  due 
to  the  purchase  by  the  Chile  Exploration  Co.  of  from 
4,000  to  5,000  tons  per  year  for  the  manufacture  of  acid 
for  use  in  leaching  copper  ores  at  Chuquicamata. 

TABLE  2      EXPORTS  OF  SULPHUR  FROM  CHILE 
. 1917 . 1918- 


Country 
Argentina , 

Bolivia 

Brasil 

Uruguay. .  . 


Value  in  Value  in 

trie  Tons        U   S.  Dollars  Metric  Tons  V.  S.  Dollars 

1.976                 $106,720                   3.028  $241,500 

41                        2.224                         5!  3.670 

1.227         66.276        2,873  157,300 

248         13.371         260  23,000 


Totals 3,555 

Average  value  per  metric  ton 
placed  in  port..  . 


$191. 9o8 
$54    00 


6.406 


$446,270 
$69   60 


TABLE  3.      STATISTICS  OF  PRINCIPAL,  PRODUCERS 
OF  SULPHUR  IN  191? 

Tons  of  Metric 

Number        Average  Fuel  Tons  of 

of  Men      Wage.  0  S  -ulphur 

Employed    Equivalent  Used  Produced 

50                $0  70  2.000  2.000 

SO                  I    70  4.500  6.200 

160                 0  80  3.000  5.200 

125                  0  75  5.300  2.220 

42                  1    00  1,950  1.600 

70                  0  80  4.800  2,100 


Producer  District 

E.  Dondero Tacora 

J.  Carrasco Ollague 

Espada  Bros Tacora 

Muecke  &  Co Tacora 

Paucarany  Co.  .  .  .  Tacora 

Vaccaro  Bros Tacora 

Totals  and  average 


527 


$0  93 


21,550  19.320 


Chile  is  bounded  on  the  east  by  the  crest  of  the  Andes 
Mountains — one  might  almost  say  "by  a  wall  of  extinct 
volcanoes."  There  is  an  unbroken  chain  of  volcanic 
peaks  from  Arica  in  the  north  as  far  south  as  Coquimbo. 
Still  farther  south  they  are  more  scattered,  but  they 
extend  all  the  way  down  to  Tierra  del  Fuego.  Some  of 
the  volcanoes  in  the  south  of  Chile  are  still  active — 
notably,    Chilian,    Villarica,    and    Calbuco.      Those    vol- 


canoes thai   bear  sulphur  deposits  are  indicated  on  the 
accompanying  map. 

The  sulphur  deposits  are  all  of  volcanic  origin  and  are 
found  on  the  flanks  and  in  the  craters  of  old  voles 

Usually,     the     only 


signs  of  volcanism 
are  hot  springs  and 
fumarolic  activity. 
In  most  of  the  depos- 
its one  finds  un- 
mistakable evidence 
that  the  deposition 
of  sulphur  is  still 
going  on.  In  others, 
such  as  Piedra  Pa- 
rada  and  Juncalito, 
there  is  no  solfataric 
action,  and  deposi- 
tion ceased  long  ago. 
At  Paucarany,  the 
volcano  has  been 
almost  removed  by 
erosion,  and  the  sul- 
phur deposit — of  re- 
cent origin  —  occu- 
pies the  porous  area 
which  represents  the 
neck  of  the  old  vol- 
cano. The  deposits 
usually  occur  in 
beds,  near  the  sur- 
face. In  exceptional 
formations  sulphur 
is  found  filling  large 
cracks  and  gash 
veins  in  the  bleached 
country  rock.  In 
searching  for  the 
deposits  one  needs 
no  "Guide  to  Pros- 
pecting." Wherever 
sulphur  vapors  have 
been  liberated  the 
surrounding  rock 
has  been  completely 
leached  of  its  femic 
minerals,  and  these 
bleached  outcrops 
are  visible  for  miles. 
A  white  mountain- 
side does  not  nec- 
essarily mean  the 
existence  of  a  sul- 
phur deposit,  but  the 
absence  of  bleach- 
ing implies  the  ab- 
sence of  sulphur.  It  is  probable  that  early  eruptions 
so  shattered  the  mountain  as  to  form  innumerable  small 
cracks  and  crevices.     The  sulphur-laden  vapors,  prin- 


Map  of  Chile,  showing  the  loca- 
tion of  the  principal  sulphur 
deposits 
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11  s.  with  much  steam,  escaped  along 

ks.    Upon  nearing  the  surface  the  vapors  lost 

high  temperature  and  pressure,  ami  sulphur  was  de- 

rding  to  the  following  reactions: 

2B  s       0,  =  2H,0  -f-  -» 

;ll  s  =  3S,  +  4110 

these  there   may   be  other   reactions.     Some 

sulphur  may  have  been  sublimed  directly  from  its  vapor. 

It  is  probable  that  the  oxidation  of  hydrogen  sulphide  is 

the  principal  reaction  in  the  formation  of  the  deposits. 

If  the  surface  of  the  mountain  happens  to  be  covered 

by  volcanic  ash  or  the  fragmental  materials  of  erosion, 

may  be  sufficiently  porous  to  contain  the  oxygen 

required  for  the  reactions.     In  such  circumstances  the 

sulphur  would  build  up  around  the  particles  of  barren 


Fig.  1.     Ideal  conditions  of  deposition 

1.    Fractured  rock  of  mountainside, 
tyer  of  frapmcntal  mat' rial. 
:yer  of  ore.  20  to  30  p<  r  foil  sulphur. 

4.  Layer  of  ore,  30  to  95  per  cent  sulphur. 

5.  Layer  of  low-grade  material.  5  to  25  pi  r  ei  nt  sulphur. 

material  as  a  cementing  matrix.  This  is  the  usual 
occurrence  of  the  sulphur:  as  a  matrix  for  the  granular. 
bleached  products  of  erosion.  Obviously,  the  percentage 
of  sulphur  in  such  an  ore  depends  upon  the  solfataric 
activity  and  the  rapidity  with  which  the  area  is 
sprinkled  with  the  rocky  fragments.  A  hypothetical 
condition  is  illustrated  in  Fig.  1.  First,  there  is  the 
fractured  rock  upon  which  was  deposited  volcanic  ejecta- 
menta  or  products  of  erosion.  A  period  of  great  solfa- 
taric activity  deposited  the  sulphur  in  the  loose  material 
and  upon  it.  Rapid  deposition  of  sulphur  w^ould  give  a 
bed  of  high-grade  ore.  With  a  dying  down  of  the  solfa- 
taric action  there  would  be  a  greater  proportion  of 
barren  material  mixed  with  the  sulphur,  and  con- 
sequently an  ore  of  lower  grade  would  be  formed. 
Ultimately,  solfataric  action  ceases  and  the  surface  is 
composed  of  barren,  bleached  products  of  erosion. 

Beds  May  Be  Thirty  Feet  Thick 

In  some  deposits  the  bed  may  be  20  to  30  ft.  thick  and 
per  cent  ore.  The  thickness  of  the  covering  of 
loose  barren  material  may  be  20  ft.  or  more ;  or  it  may 
attain  great  thickness  and  then  be  removed  by  erosion, 
leaving  the  sulphur  bed  outcropping.  Obviously,  a  great 
variety  of  conditions  may  exist.  The  fractured  masses 
intry  rock  through  which  the  vapors  have  escaped 
to  the  surface  contain  from  5  to  10  per  cent  of  sulphur, 
which  has  been  deposited  along  the  fracture  planes. 
This  material  is  not  of  economic  importance. 

In  exceptional  instances,  fractures  in  the  rock,  several 
feet  wide,  have  been  formed,  and  are  filled  with  prac- 
tically pure  sulphur.  It  is  doubtful  if  the  sulphur  in 
these  "veins"  will  extend  more  than  30  or  40  ft.  in 
depth.  Chupiquina  Mountain  shows  a  number  of  these 
"veins,"  which  provide  a  large  part  of  the  production  of 
one  company  operating  there. 

To  summarize,  a  typical  deposit  today  is  the  result  of 
ollowing  conditions: 

1.  Volcanic  activity  sufficiently  violent  to  have 
thoroughly  fractured  the  body  of  the  mountain. 


2.  A  period  of  relative  quiescence,  with  perhaps  occa- 
sional eruptions  of  ash,  but  no  flows  of  lava. 

3.  Abundance  of  sulphur  vapors  finding  outlet  to  the 
surface  through  cracks  in  the  flanks  of  the  volcano. 
Deposition  of  sulphur,  at  or  near  the  surface. 

4.  Climatic  conditions  such  as  to  preclude  rapid 
erosion. 

Climatic  Conditions  Complicate  Mining 

The  deposits  range  in  altitude  from  13,000  ft.  (Salar 
de  Aguilar)  to  20,000  ft.  (Piedra  Parada).  At  20,000 
ft.  elevation  respiration,  at  normal  rate,  supplies  the 
blood  with  less  than  half  the  oxygen  supplied  at  sea 
level.  The  average  individual  can  exert  himself  no  more 
than  to  get  on  and  off  his  saddle  mule.  Even  the  Chilean 
miners,  accustomed  to  altitudes  up  to  10,000  ft.,  are 
unable  to  accomplish  much  at  altitudes  in  excess  of 
16,000  ft.  The  Bolivian  Indians,  reared  to  such  condi- 
tions, are  the  only  people  who  can  stand  the  hardships. 
The  extreme  cold  at  such  altitudes  also  reduces  efficiency 
of  labor.  Imagine  working  in  a  place  where  the 
maximum  mid-day  temperature  ever  recorded  was  4  deg. 
C. !  Add  to  this  extreme  cold  a  wind  which  never  ceases 
and  usually  assumes  hurricane  force  between  noon  and 
sunset,  and  the  human  being,  whose  vitality  already  has 
been  reduced  by  lack  of  oxygen,  suffers  severely. 

Tacora  District  Accounts  for  Most  of  the  Output 

Tacora  and  Chupiquina  are  twin  mountains  situated 
about  six  miles  west  of  Ancara  station  on  the  Arica- 
La  Paz  railway.  There  are  three  producing  companies 
operating  on  Tacora.  On  Chupiquina  there  are  two,  one 
of  which  is  among  those  operating  on  Tacora.  The 
mines  on  Tacora  are  larger  and  more  accessible  than 
those  on  Chupiquina.  On  Tacora  the  deposits  occur  as 
beds  of  sulphur  conforming  in  slope  to  the  surface  of 
the  hill  and  overlain  by  1  to  2  m.  of  barren,  loose, 
bleached  material.  The  workable  beds  vary  in  thick- 
ness from  24  in.  up  to  8  ft.  and  the  grade  ranges  from 
50  to  90  per  cent  sulphur. 

Mining  Methods  Are  Primitive 

There  is  no  system  to  the  mining.  The  producers 
purchase  per  hundredweight  of  ore,  of  a  specified  grade, 
delivered  to  their  loading  yard  or  refinery.     The  miner 


.Lump  Flowers  of 

•phur  sulphur-^ 


Sketch  showing  arrangement  of  a  typical  refinery 

selects  a  likely  looking  place,  and  proceeds  to  "dig  him- 
self in."  He  throws  his  waste  where  he  wills,  and  re- 
covers about  50  per  cent  of  the  ore.  He  may  come  along 
a  week  later  and  rehandle  his  waste  so  as  to  get  at  ore 
that  should  have  been  removed  first.  All  ore  that  breaks 
fine  is  lost.  The  "method"  seems  to  have  been  trans- 
planted, intact,  from  the  nitrate  fields. 

The  ore  is  sorted  by  hand  in  the  diggings  and  when 
a  miner  has  a  sufficiently  large  pile  it  is  sacked,  loaded 
on  llamas,  and  taken  to  the  yard  to  be  weighed.  The 
"patron,"  to  be  safe,  deducts  10  per  cent.  The  Indian, 
placidly  chewing  his  "coca,"  is  pleased  that  it  isn't  more. 
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Sulphur  miner*  at  Piedra  Parada,  in  Chile 
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Sometimes  the  mine  catches  fire.  It  may  be  quickly 
smothered  by  throwing  on  more  sulphur.  If  it  gets  out 
of  control  thousands  of  tons  may  either  burn  or  melt 
and  run  down  the  hillside. 

It  is  probable  that  on  Tacora  Mountain  there  are  205 
acres  of  ground  underlain  by  sulphur  ore.  Assuming 
an  average  thickness  of  3i  ft.  and  average  grade  of  50 
per  cent  would  give  a  total  of  1,500,000  tons  of  50  per 
cent  ore.  These  figures  are  set  down  only  to  convey  an 
idea  of  the  size  of  the  deposits,  and  are  not  an  attempt 
at  an  exact  estimate. 

On  Chupiquina  Mountain  there  are  bedded  deposits 
like  those  on  Tacora,  and  also  "veins"  of  sulphur.  The 
total  sulphur-bearing  ground  on  Chupiquina  may  be 
estimated  at  125  acres.  The  vein  deposits  in  this  area 
probably  contain  180,000  tons  of  80  per  cent  sulphur  ore. 
The  bedded  deposits  contain  probably  350,000  tons  of 
50  per  cent  ore.  The  combined  tonnage  would  be  around 
530,000  tons  of  60  per  cent  ore. 

Refining  Is  a  Process  of  Distillation 

In  the  refining  process  two  products  are  obtained: 
flowers  and  granulated  sulphur.  The  flowers,  used  in 
disinfecting  vineyards,  bring  a  much  higher  price  than 
the  equally  pure  granulated  sulphur.  The  refiner 
naturally  aims  to  produce  as  high  a  proportion  as  pos- 
sible of  flowers. 

With  one  exception,  all  refiners  use  the  same  process. 
This  consists  of  placing  a  charge  of  sulphur  ore  in  a 
cast-iron  retort,  excluding  air,  and  by  applying  external 
heat  volatilizing  the  sulphur  in  the  charge.  The  vapors 
pass  to  a  condensing  chamber,  where  they  yield  the 
finely  divided  amorphous  powder  known  as  flowers.  As 
the  chamber  where  sublimation  takes  place  has  no  cir- 
culation, the  temperature  near  the  point  of  entrance  of 
the  vapors  is  usually  above  the  melting  point  of  sulphur 
(115  deg.  C).  About  50  per  cent  of  the  sulphur  coming 
from  the  retort  forms  in  the  chamber  as  a  liquid,  which 
runs  down  and  covers  the  floor  near  that  end  of  the 


chamber.  Later,  this  is  broken  up  and  sold  as  granu- 
lated sulphur.  Both  products  are  equally  pure — 99.7  per 
cent  S  being  a  typical  assay. 

Cast-Iron  Retorts  Are  Used 

The  retorts  are  of  cast  iron,  6  ft.  long,  3  ft.  wide,  and 
18  in.  high.  The  bottom  is  flat,  and  the  top  is  rounded  to 
an  arch.  They  are  similar  in  shape  to  the  ordinary 
muffle  furnace  for  assaying.  In  the  center  of  the  top 
there  is  an  opening  for  charging.  At  the  back  end 
there  is  an  opening  to  the  flue  which  carries  the  volatil- 
ized sulphur  to  the  condensing  chamber.  In  the  front 
is  a  door  through  which  the  unburned  residue  is  re- 
moved after  each  run.  Once  charged,  the  openings  in 
front  and  on  top  are  sealed,  the  fires  are  quickened,  and 
volatilization  proceeds.  The  firebox  is  arranged  to  give 
two  passes  of  the  hot  gases  in  contact  with  the  retort. 
The  first  passage  is  under  and  to  the  rear.  The  gases 
then  pass  to  the  front  along  the  sides  and  top  of  the 
retort.  Flues  conduct  the  gases  to  the  stack.  The 
sketch  on  the  preceding  page  shows,  in  a  general  way, 
how  the  treatment  is  conducted. 

Above  the  retort  is  a  funnel-shaped  hopper  which 
holds  one  charge  for  the  retort.  This  is  filled  with  ore, 
and  the  heat  from  below  melts  the  sulphur  and  prepares 
it  for  introduction  into  the  retort  as  the  next  charge. 
Along  the  top  of  the  line  of  retorts  is  a  track  by  which 
the  ore  is  brought  in  small  cars  to  the  charging  hoppers. 

The  unburned  residue  of  the  ore,  and  also  the  ashes 
from  the  fixebox,  are  dumped  into  wheelbarrows  and 
taken  to  the  dump.  Each  charge  is  about  500  lb.;  eight 
charges  can  be  run  in  twenty-four  hours.  Yareta  is 
used  for  fuel.  One  ton  of  charge  requires  1,250  lb.  of 
yareta. 

The  chambers  are  opened  at  intervals  of  four  or  five 
days.  The  flowers  are  sacked  for  shipment  without 
further  treatment.  The  lump  sulphur  is  crushed  to 
about  2-in.  size  and  also  sacked.  The  plant  operates  in 
two  twelve-hour  shifts,  and  requires  eight  men  per  shift. 
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■  Uphur 

The  cast-iroi  require  replacing  every  twelve 

ths,  this  being  the  principal   item  of  maintenance 

Delivered  at  Tidewater  Is  $2:5.12  per  Ton 

The  detailed  cost  per  ton  of  producing  sublimed  sul- 
phur under  the  conditions  outlined  is  as  follows: 

tl.2t  >2    it. 

7  68 
3.  52 
3.  52 

:' sublime!  sulphur  $17-28 

5 .  84 

Total  f.  $23   12 

Nothing  is  included  in  the  above  for  depletion  of  ore 
or  depreciation  of  plant. 

The  sulphur  produced  is  half  flowers  and  half  granu- 
lated. The  flowers  sell  in  Arica  for  $50  per  ton  and  the 
granulated  for  about  $27  per  ton.  The  average  selling 
price  for  the  product  of  the  refinery  is  around  $38.50 
per  ton.  which  yields  a  profit  of  more  than  $15  per  ton. 
A  properly  equipped  refinery  and  a  narrow-gage  railway 
to  connect  with  the  Arica-La  Paz  railway  would  increase 
the  profit  greatly. 

Motor  Trucks  Used  for  Transporting  Ore 
Muecke  &  Co.,  operating  on  Chupiquina,  have  been  the 
most  progressive  of  the  operators  in  the  Tacora  district. 
They  have  a  three-mile  aerial  tramway  from  the  mine  to 
the  foot  of  the  mountain.  From  the  lower  end  of  the 
tramway  the  ore  is  carried  two  and  one-half  miles  in 
motor  truck  to  the  refinery.  The  refinery  consists  of 
two  parts.  One  section  uses  the  retort  method  already 
described.  The  other  section  refines  by  steam.  The  ore 
is  charged  into  a  vertical  cylindrical  retort  about  12  ft. 
high  and  5  ft.  in  diameter.  The  cylinder  has  hemi- 
spherical ends.  In  the  lower  end  is  a  screen  upon  which 
are  retained  the  impurities  in  the  ore.  The  molten  sul- 
phur passes  through  the  screen  to  the  hemispherical 
lower  end,  which  is  steam-jacketed  for  keeping  the 
sulphur  molten.  On  a  level  with  the  screen  is  a  door  for 
the  removal  of  the  impurities  retained  on  the  screen. 


Frozen  gravel 
Sulphur  bed 


Ice.   pillars' 


Fig.  U.  Sections  Showing  method  of  supporting  wot 
Aucanquilcha,  Chile 

The  charging  door  is  at  the  top  of  the  upper  hemi- 
sphere. The  doors  are  steam-tight.  Once  charged  the 
cylinder  is  filled  with  steam  under  80-lb.  pressure.  The 
steam  melts  the  sulphur,  which  runs  to  the  bottom 
through  the  screen  and  collects  in  the  steam-jacketed 
receptacle  there.  The  molten  sulphur  is  tapped  period- 
ically and  run  into  moulds.  The  blocks  are  crushed  and 
shipped  in  sacks  as  granulated  sulphur. 


The  principal  objection  to  this  process  is  that  all  of 
the  impurities  are  not  removed.  Another  objection  is 
that  it  produces  only  granulated  sulphur,  which  sells  for 
much  less  than  the  flowers.  Attempts  have  recently 
been  made  to  grind  finely  this  steam-refined  sulphur,  and 
by  air  classification  to  obtain  a  product  fine  enough  to  be 
used  as  a  disinfectant.  It  is  claimed  that  these  artificial 
flowers  adhere  better  to  plant  leaves,  but  they  do  not 
contain  the  small  amounts  of  free  H.SO,  and  H.SO, 
which  are  said  to  be  the  beneficially  active  agents  in  the 
sublimed  flowers.  Also,  any  arsenic  present  in  the  ore 
will  be  found  in  the  finished  product. 

Deposit  at  Paucarany  Is  Covered  with  Overburden 

About  fifteen  miles  north  of  Tacora,  at  Paucarany.  is 
a  small  producer.  The  ore  comes  principally  from  what 
was  once  the  neck  of  a  volcano.  The  volcano  has  been 
eroded  on  three  sides,  and  the  deposit  is  on  a  level  with 
the  surrounding  country.  It  is  a  bedded  deposit, 
formed  after  the  erosion  of  the  volcano.  It  is  covered 
by  from  10  to  30  ft.  of  overburden,  the  removal  of  which 
makes  mining  expensive.  However,  the  relatively  low 
altitude  of  the  deposit  (14,500  ft.)  and  the  situation  in 
a  valley  where  there  is  abundant  pasturage  for  the 
llamas,  compensates  for  the  greater  mining  cost.  South 
of  Tacora,  in  the  order  named,  are  the  following  vol- 
canoes :  Guallatire,  Puquintica,  Surire,  Mulluri,  Pumire, 
Isluga,  Caraquima,  Lirima.  Cancosa,  and  Porquesa. 
All  of  these  are  reported  as  containing  sulphur  deposits, 
some  of  them  extensive  and  of  high-grade  ore.  At 
present,  because  of  lack  of  transport  facilities,  these 
deposits  are  not  being  worked  but  they  will  be  available 
if  required  in  the  future. 

One  Producer  in  the  Ollague  District 

In  the  Ollague  district  there  are  two  mountains  con- 
taining large  sulphur  deposits.  These  are  Ollague  and 
Aucanquilcha.  Ollague  volcano  lies  six  miles  east  of  the 
village  of  that  name.  Aucanquilcha  is  fifteen  miles  west 
of  the  same  point.  Ollague  village  is  437  km.  from 
Antofagasta  on  the  Antofagasta-Bolivia  railway. 
Ollague  volcano,  with  its  column  of  steam,  is  a  familiar 
sight  to  any  who  have  traveled  from  Antofagasta  into 
Bolivia. 

The  deposits  on  Ollague  volcano  are  similar  to  those 
already  described  on  Tacora  Mountain.  The  area  of  the 
sulphur-bearing  ground  is  about  forty-two  acres.  The 
hillside  is  steep,  averaging  about  35  deg.  The  deposit  is 
overlain  by  from  two  to  six  meters  of  overburden, 
but  this  does  not  interfere  seriously  with  mining.  The 
sulphur  beds  conform  to  the  slope  of  the  hill.  The  thick- 
ness of  the  bed  is  from  one  to  three  meters,  and  the 
average  grade  probably  around  75  per  cent. 

Fifteen  miles  west  of  Ollague  village  is  Aucanquilcha 
Mountain.  The  top  of  the  mountain  is  20,047  ft.  above 
sea  level.  The  mountain  is  irregular  in  outline,  and  is 
not  at  all  suggestive  of  a  volcano.  The  only  signs  of 
vo'canism  are  the  few  sulphurous  exhalations  associated 
with  the  sulphur  beds. 

Ice  Pillars  Used  for  Support  in  Mine  Workings 

The  bed  is  from  3  to  15  ft.  thick  and  averages  about 
90  per  cent  sulphur.  As  the  ore  is  covered  by  weathered 
material  and  snow,  mining  is  done  underground.  At 
mid-day,  during  the  summer,  the  snow  melts  a  little,  and 
the  water  trickling  into  the  workings  is  so  controlled 
that  when  it  freezes — which  it  does  quickly  in  the 
mine — pillars  of  ice  are  built  up  for  supporting  the  roof! 


Jill 


id.  1922 


Engineering  and  Mining  Journal  /'/<■■ 


999 


Must   miners  would  be  afraid  of  a  thaw,  but   as  the 
maximum  temperature  ever  recorded  in  thai  localitj  was 

■1  ill-'-  C.  there  seems   no  danger  of  the   pillars   giving 

way. 

The  refiners  at  Ollague  Is  similar  in  general  design 
and  operation  to  the  one  at  Tacora.  Besides  their  re- 
fining business,  the  Carrasco  Brothers,  who  own  prac- 
tically all  o(  the  sulphur  ground  on  Aucanquilcha,  have 


The  llama  of  the  Bolivian  Indian.     Llamas  are  used  to 
transport  sulphur  or>   in  Chile 


sold  four  or  five  thousand  tons  of  85  per  cent  ore  to  the 
Chile  Exploration  Co.  each  year. 

The  Ollague  district  has  somewhat  less  tonnage  than 
the  Tacora  district,  but  the  ore  is  of  better  grade. 
Judging  from  areas,  exposures  and  the  grades  being  pro- 
duced, the  combined  tonnage  of  the  two  mountains  may 
be  estimated  at  2,000,000  tons 
and  the  grade  as  around  75  per 
cent. 

The  next  deposits  of  import- 
ance begin  at  Llullaillaco  vol- 
cano and  extend  to  Cerro 
Copiapo.  In  this  distance  of 
125  miles  are  found  the  depos- 
its of  Llullaillaco,  Lastarria, 
Salar  de  Zufrera,  Salar  de 
Aguilar,  Cerro  Infieles,  Pie- 
dra  Parada,  Juncalito,  and 
Copiapo.  Because  of  their 
remoteness  from  rail  trans- 
portation none  of  these  de- 
posits have  produced  sulphur 
in  commercial  quantities. 

At  Piedra  Parada  is  a  large 
deposit  which  has  been  pros- 
pected by  the  Andes  Copper 
Mining  Co.  of  Potrerillos.  The 
sulphur  beds  are  similar  to 
those  on  Tacora  Mountain, 
which  have  already  been  de- 
scribed. The  deposit  is  on  the  top  of  the  mountain  at  an 
elevation  of  about  20,000  ft.  It  was  systematically  pros- 
pected by  test  pits  and  tunnels,  and  an  accurate  tonnage 
estimate  was  made.  The  difficulty  of  carrying  an  ex- 
ploration work  fifty-five  miles  from  a  base  of  supplies 
and  at  20,000  ft.  elevation  can  be  appreciated. 


i  in    Piedra  Pai         lej      ts  are  relal ively  older  than 
those  nf  Tacora  and  Ollague,     Deposition  hi 
ceased,  there  is  no  solfataric  action,  and  erosion  has 
proceeded   Ear  enough   to  remove  the  sulphur  beds  in 
i  i-i  lam  areas. 

South  of  Coquimbo  the  next  known  deposit  is  at 
Tinguiririca:  This  leaves  a  stretch  ol  300  mile  ol 
Cordillera  in  whjch  no  sulphur  deposits  an  found 
Tinguiririca  is  ninety  miles 
south  of  Santiago,  and  is  east 
of  the  San  Fernando  station 
on  the  Chilean  state  railways. 
The  volcano  is  in  an  inaccess- 
ible region  and  the  difficulties 
of  transport  are  enormous. 
Alfred  P.  Tupper,  one  of  the 
veteran  explorers  of  the 
Andes,  has  described  Tin- 
guiririca as  one  of  the  great- 
est sulphur  deposits  of  Chile. 
I  inspected  what  were  claimed 
to  be  tha  best  areas  on  the 
mountain,  and  decided  that 
they  were  not  at  all  compar- 
able with  the  deposits  farther 
north. 

The  Cerro  Azufre  of  Chil- 
ian is  on  the  flank  of  an  active 
volcano.  All  around  the  base 
of  the  volcano  are  numerous 
vents  giving  off  vapors.  Sul- 
phur is  actively  being  depos- 
ited, but  erosion  is  keeping  pace  with  deposition,  and 
no  large  deposits  are  found.  The  deposits  have  never 
been  worked.  They  are  at  8,000  ft.  elevation.  Here 
climatic  conditions  preclude  the  existence  of  a  large 
deposit. 

The  sulphur  industry  in  Chile  is  in  its  infancy,  and  as 


Sulphur-bearing  ground  at  Salar  de  Aguilar,  Chile, 
white  shows  the  bleached  surface 


The 


yet  production  is  comparatively  small.  It  is  amply  pro- 
tected by  tariff  and  is  already  a  profitable  business. 
Markets  in  Argentina,  Brazil,  and  Peru  are  capable 
of  great  expansion.  Fairly  complete  information  on  the 
greater  part  of  the  Chilean  Cordillera  is  available,  but 
the  deposits  between  Guallatire  and  Porduesa  have  not 


Engineering  and  Minimi  Journal-Press 


Vol.  113,  No.  23 


and  little  is  known  of  their  potential 
is  quite  possible  that  one  or  two  of  these 
sulphur  deposits  may  prove  to  be  as  large 

til  more  is  known  of  the  Guallatire  Porquesa  de- 

mplete  estimate  of  Chile's  sulphur  resources 

will  t>e  impossible.     There  are.  however,  sufficient   data 

on  tin    real  of  the  deposits  to  show  the  large  reserves 

of  the  country.    1  have  estimated  the  various  deposits  as 

a  - : 

.  I  I>  \\  Ml  IBl  I    51  1-iiV  OFS1  1  PHI  R  IN  CHILE 

Sulphur, 

Locality  lVns  Per  Cent  rons 

T»c«m  Mountain. ...                             1.500,000  50  750.000 

•  tin  530.000  60  is  mil 

OUuuednthrt..  2.000.000  75  1.500.000 

S*Urd»A»u!KTaohre»u,-,  1.000.000  60  600,000 

PwdriPwadilapproxirov  500.000  50  250.000 

ToUb  «nd  trtnce 5,530.000  62  3,418.000 

These  estimates  are  only  approximate,  and  probably 
err  on  the  side  of  conservatism.  With  the  gradual  but 
inevitable  exhaustion  of  the  deposits  of  Japan  and  Sicily, 
there  remain  only  two  large  known  sources  of  sulphur 
— namely,  those  of  the  Gulf  Coast  and  those  of  the 
Chilean  Andes.  The  development  and  large-scale  ex- 
ploitation of  the  Chilean  deposits  is  only  a  question  of 
time. 


Platinum  in  the  Quartz  Veins  of 
Southwest  Oregon 

Traced  in  Some  Cases  to  Lode  Deposits — 

Blue  Quartz  in  Highland  Mine 

Yielded  High  Per  Cent 

By  A.  E.  Kellogg 

PLATINUM,  like  chrome,  in  southwest  Oregon  is 
closely  associated  with  serpentine.  The  native  alloy 
of  platinum,  iridium  and  osmium,  in  which  platinum  is 
found  in  nearly  all  the  gravel  deposits  of  this  region, 
is  apparently  derived  from  the  serpentine.  That  is, 
these  metals  are  believed  to  be  the  primary  con- 
stituents of  the  igneous  rock,  which  have  altered  to 
serpentine.  It  is  also  believed  that  the  ultimate  source 
of  the  gold  placers  in  this  region,  like  those  of  Cali- 
fornia, is  in  the  serpentine  and  the  olivine-bearing 
rocks  of  the  Sierra  Nevadas  and  tributary  ranges, 
which  are  in  a  part  of  the  drainage  basins  of  the 
streams. 

The  platinum  that  is  associated  with  the  gold  in 
the  placer  workings  of  the  district  has  in  but  a  few 
instances  been  traced  to  lode  deposits  containing  the 
metal  in  the  native  form.  A  roughness  of  the  plati- 
num, and  in  some  specimens  a  black  or  a  brownish 
coating,  which  is  apparently  iron  oxide,  indicate  prox- 
imity to  its  source. 

In  the  Riddle  Quadrangle,  the  serpentines  have  re- 
sulted chiefly  from  the  decomposition  of  the  perido- 
tites  and  the  pyroxenites,  but  in  some  areas  they 
are  probably  derived  from  the  decomposition  of  the 
basic  phases  of  the  greenstone.  Much  of  this  serpen- 
tine shows  shear  zones  and  slickensided  surfaces. 

The  great  serpentine  dike  extending  from  Siskiyou 
County,  Cal.,  first  makes  its  appearance  in  Oregon  in 
the  Upper  Applegate  district.  This  area  is  occupied 
largely  by  old  Paleozoic  sedimentary  rocks,  with  inter- 
bedded  sills  and  flows  of  andesitic  character.    In  places 


these  bedded  rocks  are  penetrated  by  dikes  of  dark 
igneous  rooks  and  also  large  irregular  masses  of 
tonalite.  The  sediments  in  general  strike  about  north 
20  deg.  east  and  dip  at  an  hijjrh  angle  to  the  east.  They 
have  perhaps  been  overturned,  so  that  the  oldest  beds 
now  lie  above  the  younger.  On  this  basis  the  oldest 
Paleozoic  rocks  are  the  argillites  and  sandstones,  con- 
taining limestone  lenses  near  Watkins.  They  have 
been  intruded  by  andesite  and  serpentine  dikes,  and,  in 
some  places,  are  highly  altered.  They  are  also  modified 
by  intrusions  of  tonalite.  Serpentine,  derived  in  part 
from  dunite,  is  abundant  on  Red  Mountain,  which  ob- 
tained its  name  from  the  color  of  the  thoroughly 
oxidized  soils  derived  from  it  and  similar  highly  fer- 
ruginous rocks.  The  serpentine  is  cut  by  seams,  some 
of  which  are  occupied  by  chlorite  and  other  talc.  On 
the  eastern  part  of  this  mountain,  some  of  the  serpen- 
tine is  derived  from  the  alteration  of  amphibolite. 
These  dikes  are  found  in  many  places  in  this  part  of 
the  state. 

In  1916  the  manager  of  the  Highland  mine,  in  the 
Gold  Hill  district,  was  puzzled  at  the  smelter  report 
on  a  shipment  of  concentrates.  Besides  containing 
14.12  oz.  of  gold  and  3.24  oz.  of  silver,  it  also  con- 
tained 0.32  oz.  of  platinum.  The  ore  giving  this  result 
was  taken  on  the  100  level  of  the  mine.  The  foot 
wall  of  the  vein  showed  schist  and  granite,  and  the 
hanging  wall  is  made  up  of  serpentine,  schist,  and 
granite. 

According  to  Parks  and  Swartley,  of  the  Oregon 
Bureau  of  Mines,  the  Highland  group  of  mines  is  situ- 
ated twelve  miles  southwest  of  Gold  Hill,  on  the  right- 
hand  fork  of  Foots  Creek,  at  an  elevation  of  2,600  ft. 
It  was  first  worked  about  twenty-five  years  ago.  The 
present  workings  are  confined  to  the  oxide  zone,  the 
old  workings  being  more  extensive.  The  vein  strikes 
northeast  and  dips  south  35  deg.  east.  The  country 
rock  is  a  micaceous  sandstone. 

The  owners  of  the  mine,  in  an  attempt  to  discover 
the  source  of  the  platinum,  found  in  the  shipment 
sampled  the  walls  of  the  vein  but  no  trace  of  plati- 
num. They  then  looked  to  the  vein  matter  for  the 
source.  The  vein  matter  is  mingled  with  quartz  of 
three  hues — rose,  amber,  and  blue.  The  blue  quartz, 
more  dense  in  its  composition  than  the  others,  is  pitted 
throughout  with  small  cavities,  which  are  lined  with  a 
sooty  black  mineral  and  filled  with  decomposed  ferrous 
matter.  In  crushing  and  panning  this  blue  quartz,  it 
invariably  yields  a  high  per  cent  of  platinum,  and 
assays  give  a  higher  per  cent.  The  rose  and  amber 
quartz  show  no  platinum. 

Surprising  values  in  platinum  quartz  were  found  two 
years  ago  in  Curry  County,  running  from  10  to  20  oz. 
per  ton.  It  is  claimed  that  these  deposits  have  been 
traced  for  nearly  twenty  miles  from  northeast  to  south- 
west, ending  in  the  vicinity  of  the  mouth  of  the  Sixes 
River.  Diller1  wrote  of  the  platinum  possibilities  of 
the  Sixes  River  district  in  a  paper  published  nearly 
twenty  years  ago. 

Some  experienced  mining  men  were  slow  to  believe 
that  the  reported  finds  were  realities,  declaring  that 
platinum  had  never  been  found  in  ore  and  that  the 
mineral  that  caused  the  excitement  in  Curry  County 
was  something  else  than  platinum,  this  despite  the 
fact  that  all  of  the  placer  diggings  in  the  region  were 
productive  in  platinum. 


■U.  S.  Geological  Survey,  Folio  89,  p.  6,  1903. 
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Friction  Factors  in  Ventilating  Pipe 

Results  of  a  Series  of  Experiments  at  the  University  of  California — 
Little  Difference  Between  Metal  and  Wood  Pipe 

By  Walter  S.  Weeks,  Wesley  P.  Goss,  and 
George  h.  warren 


A  SERIES  of  experiments  was  recently  made  at 
the  University  of  California  to  determine  the 
•  friction  factors  in  metal,  wood,  and  canvas 
ventilating  pipe.  We  use  the  term  "friction  factor" 
instead  of  "coefficient  of  friction"  because  the  latter 
term  has  a  distinct  and  special  meaning  in  mechanics. 

The    formula    in    common    use    to    express    drop    in 
pressure  in  a  ventilating  duct  is 

—  *? 

P  =  drop  in  pressure  in  pounds  per  square  foot. 

K  =  friction  factor. 

S  =  rubbing  surface  in  square  feet. 

V  =  velocity  in  feet  per  minute. 

A  =  cross-sectional  area  of  duct   in  square  feet. 

This  formula  is  derived  from  the  Fanning  formula 
for  turbulent  flow,  which  is 

4  /  /  r 


h, 


d2g 


h,  =  drop  in  pressure  in  feet  of  head. 
I  =  length  of  pipe  in  feet. 
v  =  velocity  in  feet  per  second. 
d  =  diameter  in  feet. 
g  =  acceleration  due  to  gravity. 
Let  w  =  density  in  pounds  per  cubic  foot. 
v  =  velocity  in  feet  per  minute. 
A  =  area  in  square  feet. 

Then  h,  =  - 
w 

P         4flv* 


W      rf2  0  3600 
If  we  multiply  numerator  and  denominator  by 


rd 


P  ~  (,3600  x  2  g) 
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Let 


3600  x  2  g 
simplify 


be  represented  by  a  new  factor,  C,  then 


P  = 


CwSV 


It  is  seen  that  the  factor  K  is  in  reality  a  factor  C 
multiplied  by  the  density.  Investigators  who  publish 
values  of  K  should  give  the  density  at  which  it  is  de- 
termined or  else  divide  K  by  the  density  and  give  the 
factor  C.  An  extremely  accurate  description  of  the 
duct  should  also  be  given. 

The  friction  factor,  whether  K  or  C  be  used,  cannot 
be  expressed  in  units.  The  factor  C  is  a  variable,  and 
its  value  is  affected  by  the  diameter  of  the  pipe,  the 
specific  gravity  of  the  gas,  the  velocity,  and  the  pipe 
surface.' 

The  condition  of  the  pipes  used  in  mine  work  varies 
so  much  that  the  calculation  of  the  factors  for  different 
velocities  and  diameters  would  be  a  useless  refinement. 

'"The  Flow  of  Fluids  Through  Commercial  Pipe  Lines."  Robert 
Wilson,  ^     H.  McAdams,  and  M.  Seltzer.  Journal  of  Industrial 
and  Engineering  Chemistry,  February,  1922 


The  formula  for  drop  in  pressure  is  used  for  determin- 
ing the  water-gage  pressure  on  a  pipe  when  a  given 
amount  of  air  is  flowing,  so  the  simplest  procedure  is 
to  determine  the  factor  in  one  of  the  commonly  used 
smaller  diameter  pipes  with  low  velocity.  Any  increase 
in  diameter  or  velocity  will  make  the  factor  smaller, 
so  we  shall  be  on  the  safe  side.  If  the  pipe  is  dented 
or  extremely  rough,  a  larger  factor  must  be  assumed. 

A  study  of  metal  and  canvas  tubing  was  made 
at  the  same  time.  The  canvas  tubing  was  connected 
to  the  fan  and  the  metal  pipe  was  arranged  in  series 
with  it,  so  the  same  air  passed  through  both.  It  was 
found  necessary  to  restrict  the  flow  of  air  at  the  end 
of  the  metal  pipe  by  an  orifice  in  order  to  hold  sufficient 
pressure  in  the  canvas  tubing  to  keep  it  inflated.  A 
diagram  of  the  apparatus  is  shown  above. 

The  fan  used  was  a  multivane  No.  2  exhauster  directly 
connected  to  a  shunt-wound  motor.  Accurate  speed 
control  was  obtained  by  a  sliding  rheostat  in  the  arma- 
ture. Speed  was  indicated  by  a  Weston  electrical  in- 
dicating speed  counter  attached  to  the  motor  shaft. 

The  drop  in  pressure  was  measured  by  a  specially 
designed  inclined  manometer  which  could  be  accurately 
set  to  the  nearest  minute  of  arc.  With  a  20-to-l  slope 
the  pressure  could  be  read  to  0.0005  in.  of  water. 

At  the  points  where  pressure  readings  were  to  be 
taken,  pin-hole  tubes  were  inserted.  Small  lead  pipes 
connected  these  to  the  manometer.  The  single  manom- 
eter was  used  for  all  pressure  determinations.  The 
velocity  was  measured  with  the  pitot  tube  at  the 
point  X.  Vertical  and  horizontal  traverses  were  made 
with  a  total  of  twelve  readings  for  each  velocity. 

Description  of  Procedure  for  Tests 
The  procedure  in  taking  a  set  of  readings  was  as 
follows:  The  manometer  was  set  at  a  20-to-l  slope. 
Drop  in  pressure  between  any  two  points  could  be 
measured  by  connecting  those  points  to  the  opposite 
legs  of  the  manometer. 


Oalv_  -iron  pipe 
■4133' >j 


Manometer-^        \ 

Diagram  showing  arrangements  of  apparatus 

Drop  in  pressure  in  both  metal  and  canvas  pipes  was 
first  measured.  Then  the  traverses  for  velocity  were 
made.  The  readings  were  then  repeated.  Next  the 
slope  of  the  manometer  was  changed  to  10  to  1,  and 
the  above  procedure  repeated.  The  speed  was  held 
constant  during  the  test.  The  density  of  the  air 
inside  of  the  pipe  was  calculated  from  barometric, 
hygrometric,   and  temperature  determinations. 
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Pounds 

per 

1 

981 

0  0760 

981 

- 

0  0760 

•I 

0  0760 

-  pip    •  ....  ..:    interna)  diameter  of  10.9  in., 

lengths.    The  outside  was  painted  with 

•    paint    to   stop    leaks,    and    the    joints    were 

The   metal   pipe   was    in    11-ft.   lengths,    with 

slip    j         -        A    length    was    made    from    live    sections 

.  ,-ther.     The  pipe  was  dipped,  and  all  joints 

:  and  painted.     The  average  internal  diameter 

[1.8  in.     Thi  for  steel  and  canvas  tubing 

given    in   Table   1.     Each   of   these   factors   is   the 

■    four  determinations. 

\  \  \  AS  PIPE 


K  -  ■ 
0  0000000206   0.00000000156 
0  0000000278   0  00000000211 
0  0000000191    0  0000000014  5 
0  0000000261   0  00000000198 

Wood,  Metal,  and  Canvas  Pipe  Used 
The  wood  pipe  used  for  determinations  was  a  stand- 
ard wire-wound  wood-stave  pipe  with  slip  joints.     The 
■    diameter  was  12.5  in.     One  hundred  feet  of  pipe 
"nneeted  to  the  fan.     The  drop  in  pressure  was 
■   a  length  of  86  ft.    There  were  seven  joints 
in  this  86  ft.     The  factors  were  determined  for  different 
velocities  of  air  obtained  by  varying  the  speed  of  the 
fan.      No   orifice    was    used    on    the    pipe.      A    10-to-l 
magnification  was  used  on  the  manometer.    The  results 
are  shown  in  Table  2. 

TABl  E2.    FA<    rORS  FOB  WOOD  PIPE 

at  Fan.       per 

Foot      C      K  =  C  X  Density 

1.200       0.0762  0  0000000189   0  00000000144 

0  418       1.850      0  0761  0  0000000179   0  00000000136 

2.120       0  0761  0  0000000176   0  00000000134 

4      0  606       2.220      0  0761  0.0000000175   0  00000000133 

A  ,-tudy  of  Table  1  shows  that  the  factor  for  canvas 
tubing  is  1.36  times  the  factor  for  metal  pipe.  A 
study  of  Table  2  shows  clearly  that  the  factor  decreases 
with  the  increase  of  velocity.  To  compare  the  factors 
of  metal  and  wood  pipe  we  must  use  the  results  obtained 
with  nearly  the  same  velocity. 

Test  3  of  Table  1  is  comparable  to  Test  1  of  Table  2. 
This  comparison  shows  that  there  is  little  or  no  differ- 
ence in  the  factors  of  wood  and  metal  pipes. 

To  determine  quickly  the  drop  in  pressure  in  a  pipe 
through  which  a  given  amount  of  air  is  flowing,  some 
sort  of  chart  is  necessary.  The  chart1  printed  in  the 
American  Blower  Co.'s  bulletin,  "Fan  Testing,"  is  the 
most  convenient  one,  in  our  opinion.  Let  us  see  how 
the  friction  factor  used  in  the  calculation  of  this  chart 
compares  with  the  factor  which  we  have  determined 
for  metal  pipe. 

The  formula  used  in  the  calculation  of  this  chart  is 

a 
F  =  drop  in  pressure  in  inches  of  water. 
k  =  friction  factor. 
S  =  rubbing  surface  in  square  feet. 
v  =  velocity  in  feet  per  second. 
a  =  cross-sectional  area  in  square  inches. 

This  formula  may  be  derived  from  the  formula  t\) 
given  at  the  beginning  of  the  article.  The  factor  used  in 
the  A.  B.  C.  formula  is  100,000  times  the  factor  K  used 
in  this  paper.    The  k  used  in  the  building  of  the  A.  B.  C. 

tion  of  Fans  for  Pipe  Ventilation,'  by  Walter  S    Weeks 
tig  and  Mining  Journal-Press,  May  13,  1922,  p.   816. 


.hart  was  0.0002.  This  factor  would  be  0.000000002  if 
used  in  our  formula  (1).  Comparing  this  with  K  for 
steel  pipe,  it  is  seen  that  the  factor  used  in  the  chart 
is  about  33  per  cent  higher  than  is  shown  by  our 
experiments.  Considering  the  fact  that  the  pipe  used 
in  our  experiments  was  in  excellent  condition,  this 
does  not  seem  an  unreasonable  allowance  for  less  favor- 
able conditions. 

Accordingly,  for  metal  and  wood  pipe  it  would  seem 
reasonable  to  use  the  A.  B.  C.  chart  directly.  For 
canvas  tubing  the  drop  in  pressures  taken  from  the 
chart  should  be  multiplied  by  1.4.  If  it  is  desired  to 
allow-  for  higher  density,  the  figures  for  drop  in 
pressures  taken  from  the  chart  should  be  multiplied 
by  the  factor,  "actual  density  -r-  0.076."  In  metal  pipe 
that  has  been  much  dented  or  where  constrictions  are 
made  in  the  canvas  tubing,  much  higher  factors  may 
be  necessary. 

The  nominal  diameters  of  the  pipes  are  not  always 
accurate,  and  therefore  the  pipe  should  always  be 
measured  and  the  drops  calculated  for  the  actual 
diameters.  If  satisfactory  results  are  to  be  obtained 
with  ventilation  by  pipes,  all  leaks  must  be  stopped. 


The  Sierra  de  Ramirez,  Durango 

By  Alberto  Terrones 

The  Sierra  de  Ramirez  is  situated  in  the  San  Juan 
de  Guadalupe  district,  in  eastern  Durango,  Mexico, 
about  three  miles  from  Rivas  Station  of  the  old  Cen- 
tral railroad.     The  country  is  arid. 

The  orebodies  occur  in  a  bedded  limestone,  where 
big  bonanzas  have  been  found.  The  principal  mineral 
is  cerargyrite.  The  ores  of  the  district  are,  generally 
speaking,  easily  smelted. 

Only  ,the  upper  orebodies  have  been  exploited  up 
to  the  present,  development  having  been  by  means  of 
adits  and  drifts.  No  shafts  have  been  sunk  in  the 
limestone  formation,  for  which  reason  tre  liwe"  part 
of  the  mineralized  country  remains  unknown.  Winzes 
have  been  sunk  not  deeper  than  fifteen  meters.  The 
unaltered  sulphide  zone  has  not  been  touched. 

The  country  rock  is  soft,  though  hard  enough  to 
make  timbering  unnecessary.  The  ores  contain  up  to 
50  per  cent  of  lime,  and  could  be  easily  graded  or 
cleaned  before  shipping. 

The  mines  are  dry.  Ancient  mining  methods  have 
always  been  employed.  Exploration  by  boring  would 
be  ideal  in  this  country.  As  already  explained,  the 
natives  follow  the  narrow  streaks  until  they  strike  the 
orebodies,  which  in  the  great  bonanzas  have  produced 
ore  assaying  from  20  kg.  to  500  kg.  of  silver  per  metric 
ton.  At  the  Calaverita  mine,  the  richest  ore,  contain- 
ing up  to  75  per  cent  silver,  was  found  to  the  amount 
of  eighteen  tons.  This  ore  was  easily  reduced  to 
sheets  by  hammering,  being  called  by  the  natives 
metal  de  teja,  and  was  so  sectile  that  instead  of  being 
broken  it  was  cut  in  mining. 

From  Symon  Station  to  the  mines  a  good  wagon 
road  has  been  built.  Freighting  costs  3.50  pesos  per 
ton.  Ten  kilometers  of  broad-gage  railroad  have  been 
recently  built  from  Rivas  Station  to  the  mines,  which 
will  facilitate  the  shipping  of  the  ores  to  either  the 
Torreon  or  the  Aguascalientes  smelter.  The  low- 
grade  ores  are  now  sold  to  the  smelters  at  a  profit  by 
reason  of  the  lime  contents  and  the  absence  of  in- 
soluble. 
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Ajo  Enterprise  of  the  New  Cornelia  Copper  Co. — II 

Calculations  Based  on  Diamond-Drilling  Proved   Exceptionally  Accurate  and  Disclosed 

()\cr  100,000,000  Tons  of  1.5  per  Cent  Ore  —  Acid  Leaching  and  Electrolytic 

Precipitation  Adopted  After  Exhaustive  Research  by  Metallurgists 

Hi  A.  W.  Allen 

inn  Editor,  and  Mining  .!■ 


AS  MENTIONED  in  the  previous    ■  hold- 

l\  ings  of  the  original  Ajo  Consolidated  Copper  Co., 
JL  \.  the  successors  to  the  Rendall  Ore  Reduction  Co., 
had  been  developed  to  such  a  state  that  they  were  sold 
to  the  New  Cornelia  Copper  Co.,  in  1917,  for  200.000 
shares  of  New  Cornelia  stock,  and  notes  for  $500,000, 
due  in  six  and  twelve  months,  with  interest  at  4  per 
cent.  The  exploratory  work  done  by  the  Ajo  Consoli- 
dated Co.  was  considered  so  thorough  and  so  satisfac- 
tory that  only  a  few  drill  holes  were  made  to  check  the 
estimates.  The  ore  reserves  thus  added  to  those  of  the 
New  Cornelia  company  aggregated  21.000,000  tons. 
averaging  1.55  per  cent  copper. 

The  work  of  developing  the  Consolidated  property 
had  been  placed  in  the  hands  of  competent  engineers 
and  a  reliable  firm  of  drilling  contractors;  and  it  is 
interesting  to  note  that  a  great  saving  was  afterward 
effected  by  the  avoidance  of  a  complete  resampling  of 
the  property.  Questionable  and  slipshod  methods  of 
ore  estimation  often  have  been  responsible  for  an  ap- 
palling waste  of  time  and  money,  because  of  an  un- 
necessary duplication  of  labor  and  wastage  of  supplies. 
In  mining  work  a  guarantee  of  probity  is  worth  much 
to  the  buyer  and  more  to  the  seller;  the  Ajo  Consoli- 
dated company  profited  as  a  result  of  this,  and 
deservedly. 

Developing  New  Cornelia  Orebody  Started 
in  1911 

An  intensive  campaign  of  diamond  drilling  was  begun 
late  in  1911  to  develop  the  New  Cornelia  orebody.  This 
was  for  the  purpose  of  estimating  (1)  the  respective 
amounts  of  oxidized  and  sulphide  ores  that  were  avail- 
able for  mining  by  steam  shovel,  (2)  how  much  had 
to  be  removed  by  other  methods,  (3)  the  copper  content 
of  the  ores,  and  (4)  the  amounts  of  gold  and  silver 
present.  The  work  of  diamond  drilling  was  placed 
under  contract  with  the  E.  J.  Longyear  Co.,  of  Min- 
neapolis, the  contractors  that  were  engaged  by  the  Ajo 
Consolidated  Co.  for  a  like  purpose  on  the  adjoining 
property. 

Collecting  Sludge  for  Sampling 

R.  D.  Longyear  comments,  in  a  recent  A.  I.  M.  E. 
bulletin,  on  the  sampling  methods  employed.  The  most 
reliable  plan  to  adopt  to  collect  the  sludge,  he  says,  is 
to  see  that  all  the  water  pumped  down  is  returned, 
preferably  to  a  tub,  allowing  the  overflow  to  settle 
afterward  in  three  or  more  barrels  placed  in  series. 
As  soon  as  one  of  these  is  full  the  overflow  pipe  is 
deflected  to  a  second  barrel,  and  so  on.  When  the  ore 
has  settled  sufficiently  in  the  first  barrel,  the  clear 
supernatant  liquor  is  siphoned,  and  the  vessel  is  filled 
again  with  pulp,  this  procedure  being  continued  until 
the  sample  is  complete.  When  sufficient  water  has  been 
decanted  from  all  the  barrels,  the  sample  is  concen- 
trated in  one  of  these,  in  which  further  decantation  is 
practiced  until  the  pulp  is  of  such  consistence  that  it 


may  lie  removed  and  dried.  Both  core  and  sludge  are 
then  assayed,  and  the  results  are  averaged  in  propor- 
tion to  their  original  weights. 

At  Ajo  less  than  50  per  cent  was  recovere 
To  facilitate  calculation,  the  engineers  of  the  Long 
company  devised  a  table,  shown  herewith,  by  tin  18( 
of  which  it  is  possible  to  estimate  quickly  the  correct 
average  as  soon  as  data  as  to  weight  of  core  and  sludge 
have  been  obtained.  The  bit  used  at  Ajo  was  such  that 
a  lj-in.  cue  resulted.  The  chart  used"  can  be  extended 
as  desired  to  include  any  type  of  bit  and  to  cover  any 
possible  character  of  deposit.  The  accuracy  of  the  sys- 
tem depends  on  the  hole  being  of  uniform  size,  for  the 
results  would  be  vitiated  if  the  presence  of  softer 
material  led  to  the  enlargement  of  the  bore  or  to  local 
collapse  of  the  walls.  It  is,  of  course,  assumed  that  all 
the  sludge  and  core  is  recovered. 

Drilling  and  Channel  Sampling  Checked 
Closely 

The  Longyear  method  of  calculation  proved  to  be 
unusually  accurate  so  far  as  the  Ajo  orebody  was  con- 
cerned; for,  when  test  pits  and  drifts  were  made  to 
check  the  results,  it  was  found  that  the  channel  sample 
of  the  test  pits  in  the  carbonate  ore  checked  the  result 
of  the  drilling  to  within  0.005  per  cent,  being  that 
much  lower;  in  the  case  of  the  sulphide  ore  the  test 
pits  and  raises  were  within  0.05  per  cent  of  the  drilling 
estimate,  being  also  that  much  lower;  and  the  drifts 
in  sulphide  ore  averaged  only  0.02  per  cent  higher  than 
did  the  estimate  obtained  by  diamond  drilling  the 
corners  of  the  blocks.  This  work  was  described2  in 
detail  by  Ira  B.  Joralemon,  who,  as  geologist  for  the 
Calumet  &  Arizona  Co..  was  one  of  the  engineers  asso- 
ciated with  the  parent  enterprise  and  in  charge  of 
development  operations.  From  this  account  the  follow- 
ing condensed  statement  has  been  prepared:  The 
ground  considered  as  ore-bearing  was  co-ordinated  with 
east-to-west  and  north-to-south  lines  that  were  placed 
at  200-ft.  intervals,  the  diamond-drill  holes  being  made 
at  the  intersections.  The  work  was  begun  late  in  1911 
and  was  finished  in  September.  1913,  when  eighty-four 
holes  had  been  bored,  varying  in  depth  from  200  to 
1,000  ft.  and  totaling  23,097  ft.  in  length.  Of  these, 
nineteen  were  stopped  while  still  in  ore. 

After  six  months  of  diamond  drilling,  the  checking 
of  results  was  begun  by  means  of  test  pits,  each  of 
which  was  4  by  6  ft.;  these  were  sunk,  using  Mexican 
and  Indian  labor,  by  means  of  windlass  and  hand  drill. 
Letting  this  work  on  contract  proved  so  satisfactory 
that  up  to  a  depth  of  50  ft.  it  was  found  to  be  cheaper 
than  diamond  drilling.  Every  tenth  bucketful  hoisted 
from  each  hole  was  taken  for  a  sample ;  then,  after  the 
pit  was  completed,  it  was  again  sampled  in  5-ft. 
sections,  by  cutting  a  rectangular  groove  3  in.  deep  and 
6  in.  wide,  the  product  from  which  aggregated  500  lb. 


lEng.  and  Min.  Journ..  March  21.  1514. 
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Engineering  and  Mining  Journal-Press 


Vol.  113,  No.  23 


30-called  channel 

1.16  per  cenl  lesa  copper  than 

•  sample;  the  lower  of  the  two  estimates 

-  final. 
The  number  of  test  pita  sunk  was  seventy-seven,  of 
mbined  depth  of  8,955  ft,  3,606  ft.  of  which  was 
.   and  349  ft  in  sulphide  ore.    Of  this, 

■    rved  to  check  the   results  of  holes  drilled  in 
176   ft  checked  the   results   in  sulphide 
2,72]  pitting  was  done  in  advance 

of  drilling  operations. 

Drifts  were  run  on  co-ordinated  lines  from  the  bot- 
•  t"  two  of  the  deepest  test  pits  to  check  the 
diamond  drilling  in  the  sulphide  zone,  raises  from  these 
drifts  being  used  to  cheek  the  estimate  obtained  by 
drilling.  The  material  broken  on  each  round  was 
hoisted  separately,  dumped  on  an  iron  plate,  mixed,  and 
shoveled  to  waste  after  every  tenth  shovelful  had  been 
reserved  to  form  the  basis  of  a  sample  to  be  reduced 
subsequently.  The  total  length  of  drifting  in  sulphide 
^mounted  to  1,513  ftft  and  the  combined  sinking 
and  raising  on  drill  holes  in  sulphide  ore  was  307  ft. 
At  the  conclusion  of  this  development  work  an  es+imate 
of  ore  available  within  the  zone  of  exploration,  based 
on  a  minimum  of  1  per  cent  copper,  was  as  follows: 

(  opi  er 

Tods  PerCenl 

40.258.000  I    51 

32.481.200  I    54 

-■uii  shovel,  sulphide  ore        7.776.800  I   40 
ivel  1  >image 

2.308,400  0.63 

stated  previously,  the  purchase  of  the  Ajo  Con- 
solidated property  in  1917  resulted  in  the  acquisition 
of  an  additional  21,000,000  tons  of  ore  averaging  1.55 
per  cent  copper.  Early  in  1919  a  large  and  rich  body 
of  sulphide  ore,  which  contained  from  4  to  77.7  per 
cent  copper,  was  opened  on  the  360-ft.  level  of  this 
ground.  It  was  planned  to  ship  the  high-grade  ore  to 
the  smelter  at  Douglas,  retaining  the  low-grade  mate- 
rial for  treatment  in  a  flotation  plant  that  will  super- 
sede or  will  operate  concurrently  with  the  existing 
leaching  plant.  The  value  of  the  gold  and  silver  in  the 
low-grade  ore  amounts  to  about  35c.  per  ton ;  the  gold 
and  silver  in  the  carbonate  ore  are  not  recovered.  Much 
of  that  in  the  sulphide  ore  can  be  recovered  by  the 
flotation  of  the  ore  and  the  smelting  of  the  concentrate 
produced. 

It  is  doubtful  whether  the  inception  of  any  other 
important  metallurgical  operation  has  exceeded  in  thor- 
oughness, care,  and  technical  skill  the  preliminaries  to 
the  design  and  erection  of  the  existing  leaching  plant 
at  Ajo.  The  contributions  to  contemporary  technical 
literature  in  this  connection,  particularly  in  reference 
to  the  leaching  of  copper  ores,  have  been  unusually 
varied  and  complete;  all  of  these  have  appeared  in  the 
Transactions  of  the  Institute.  This  was  to  be  expected, 
for  Dr.  Ricketts  was  the  president  of  that  organization 
in  1916;  and.  in  addition  to  his  manifold  activities  for 
the  betterment  of  the  profession  and  the  advance  of 
technology,  he  was  and  is  a  member  of  the  committee 
dealing  with  copper  refining,  the  purpose  of  which  is  to 
obtain  papers  of  high  merit  for  the  Transactions  of  the 
society.  The  published  articles  describing  the  experi- 
mental treatment  of  the  ore  at  Ajo  have  become  stand- 
ard works  of  reference,  and  to  disregard  any  of  them 
would  be  to  ignore  the  opinions  and  experiences  of 
those  who  are  exceptionally  well  qualified  to  speak  with 
authority;  therefore  they  will  be  quoted  fully  in  the 
.summary  that  follows: 
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average  assay  for  the  sample. 

A  description  of  the  experimental  work  undertaken 
may  be  prefaced  best  by  referring  to  a  paper3  by  Dr. 
Ricketts,  in  which  he  discussed  the  various  problems 
that  were  given  consideration  by  the  technicians  and 
engineers  in  control  of  the  metallurgical  destinies  of 
the  New  Cornelia  company,  with  particular  reference 
to  the  treatment  of  the  immense  available  amount  of 
low-grade  and  soluble  copper  ore.  In  this  article  Dr. 
Ricketts  emphasized  the  fact  that  the  metallurgical  field 
of  the  copper  industry  has  expanded  greatly  during 
recent  years;  copper  ores  are  usually  lean  and  diverse 
in  character  and  must  be  treated  on  a  large  scale.  The 
operating  and  consulting  staffs  of  the  principal  mining 
companies  have  been  enlarged  and  organized,  and  no 
great  capital  expenditure  is  now  sanctioned  until  the 
subject  has  been  given  exhaustive  consideration  and 
until  recommendations  have  been  made  by  a  highly 
organized  force  of  specialists. 

Value  of  Technical  Publicity  Demonstrated 

Dr.  Ricketts'  ideas  on  technical  publicity  may  be 
summed  in  the  statement  that  "for  the  advancement 
of    our    art    we    should    deliberately    discuss    subjects 

'Trans.  A.  I.  M.  E.,  1915,  Vol.  51.  p.  737. 


June  10,  1922 


Engineering  and  Minim./  Jourrud-Prt 


L005 


among  ourselves,  iii  order  to  do  away  with  the  idiosyn- 
cracies  of  the  individual  and  in  order  to  gain  a  com- 
prehensive   view    representing    the    besl    thoughts    of 

many    men."      This    sentiment     forms    the    keystone    of 

the  policy  of  tin-  Now  Cornelia  company  in  regard  to 

the  development  of  a  suitable  process  for  the  treatment 
of  the  ore  at  Ajo.  The  past  history  of  the  companies 
that  a  decade  or  so  ago  controlled  the  deposits  was  too 
bizarre  to  convey  a  lesson  to  an  intelligent  engineer; 
but  there  would  be  fewer  metallurgical  fiascoes,  not 
only  in  the  base-metal  but  also  in  the  precious-metal 
industries,  if  engineers  and  capitalists  would  emulate 
the  attitude  taken  by  Dr.  Rk'ketts  when   he  said  that 


who  was  assisted  by  Henry  A.  Tobelmann  and  J 
A.  Potter,  both  of  whom  were  afterward  in  chai 
important  work  when  the  large  plant  was  in  operation 
at  Ajo.    This  preliminary  experimental  work  was  per- 
formed   at    Douglas,    where    the    Calumet    &    Arizona 
company  had  a  Bmclter  and  now    ha  .   in  addition,  an 
acid-making  plant.     The  ore  used  came  from  thi 
pits    and    underground    workings    tliat    were    opened    to 
Ajo  to  check  the  results  of  diamond  drilling,  and  the 
investigations  were  begun   in   July,   1912.     This  phase 
of    the    work    has    been    described    in    detail    by    Mr. 
Croasdale/      He    prefaces    his    remarks    by    discussing 
an  important  factor  in  leaching  operations — the  evap- 


"no  matter  how  beautiful  the  process,  simplicity  and 
lowness  of  operating  costs  are  the  main  features  that 
appeal  to  me;  complexity  and  higher  costs  must  prom- 
ise an  increased  yield  that  will  more  than  offset  the 
added  expense;  for,  given  the  grade,  the  maximum 
profit  per  ton  is  demanded." 

Preliminary,   Downward-Leaching  Tests 

Owing  to  the  comparative  cheapness  of  operation,  the 
high  efficiency  of  displacement,  and  the  ability  to  handle 
the  material  on  a  large  scale,  attention  was  directed 
from  the  start  to  the  possibility  of  employing  a 
gravity-percolation  leaching  process.  The  use  of 
chlorine  compounds  was  dismissed  as  undesirable  and 
impracticable,  and  consideration  was  paid  to  the  pos- 
sibility of  the  extraction  of  the  soluble  copper  by  means 
of  a  dilute  solution  of  sulphuric  acid,  followed  by  the 
precipitation  of  the  metal  by  means  of  iron.  The 
preliminary  work  was  entrusted  to   Stuart   Croasdale. 


oration  of  water  from  the  surface  of  large  vats.  Dur- 
ing the  months  of  June  and  July,  1913,  the  evaporation 
at  Ajo  amounted  to  10.72  in.  and  14.8  in.,  depending 
on  whether  the  water  was  contained  in  a  concrete  or 
in  an  iron  tank.  Although  this  may  appear  high,  it  is 
interesting  to  note  that  it  indicates  only  a  small  frac- 
tion of  the  evaporation  occurring  on  the  Chilean  pampa, 
where  a  large-scale  copper-leaching  plant  was  erected 
by  the  Chile  Exploration  Co. 

Stuart  Croasdale's  Researches 
Mr.  Croasdale,  who  carried  out  extensive  volatiliza- 
tion tests  on  oxide  and  sulphide  ores,  details  the  con- 
sideration paid  to  the  Henderson  process  of  roasting 
with  salt;  of  Utley  Wedge's  modification  of  a  sul- 
phatizing  roast  in  which  only  a  small  amount  of  salt 
is  added;  and  of  Frederick  Laist's  idea  of  giving  the 
material  a  preliminary  roast  before  adding  the  salt. 
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og  the  chloi  •  atment,  all  ores 

sulphide,  oxidized,  and  mixed — 

together;  the  extraction  would  be  high. 

that  the  necessary  crushing  would  be 

■  rohibitively  expensive.     Gravity-percola- 

material  would  be    feasible  only 

-hallow  depths:  a  supply  of  salt   at  a  reasonable 
would  be  essential. 
xperiments  showed  thai  with  the  oxidized  ore 
a   ehloridizing   roast    with    salt,   after   crushing  to   40 
mesh,    resulted    in   86.5    per   cent    of   the   copper   being 
ized    and    made    soluble;    with    sulphide   ore    the 
amount  was  increased  to  98.2  per  cent.     At  the  same 
time    tests    were    made    on   mixed   ores   by   the   Wedge 
anical  Furnace  Co       I     was   found,  in  conclusion, 
mixing  was  advisable  to  secure  an  excess  of  sul- 
phur, that  crushing  need  not  be  carried  beyond  20  mesh, 
and  that  ft  L0  per  cent  of  salt  was  a  suitable 

amount.     Under  these  conditions   an   extraction   of  90 
•  nt   was   anticipated   in  practice. 
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The  idea  of  fine  crushing  and  roasting,  however,  was 
irded,  and  attention  was  concentrated  on  the  prac- 
ticability of  leaching  the  oxidized  ore  with  a  weak  solu- 
tion of  sulphuric  acid,  the  solvent  needed  at  Ajo  to  be 
produced  cheaply  by  the  parent  company  at  Douglas. 
A  small  amount  of  acid  would  be  regenerated  during 
the  process  if  electrical  precipitation  were  used;  and 
the  total  first  cost  of  the  plant  promised  to  be  less 
than  if  fine  crushing  and  roasting  were  adopted.  It 
was  proved  that  sufficient  ferric  iron  would  be  in  the 
solution  at  all  times  to  dissolve  metallic  copper  formed 
according  to  the  equation,  Cu20  -f  H2S0,  =  CuSO,  4- 
HjO  -(-  Cu.  On  the  other  hand,  it  was  realized  that 
sulphuric  acid  would  dissolve  little  of  the  copper  exist- 
ing as  sulphide,  only  half  of  the  copper  in  the  form 
of  cuprite,  and   a   doubtful   amount   of  that   occurring 


as  silicate.  None  of  the  silver  and  gold  would  be  recov- 
ered by  such  a  process.  Iron  and  aluminum  salts  would 
pass  into  solution  and  would  interfere  with  precipita- 
tion by  electrolysis.  This  raised  the  question  whether 
the  excess  acid  consumed  would  be  counterbalanced  by 
the  amount  regenerated.  A  proportion  of  the  iron  in 
the  ore  existed  in  the  ferric  state,  and  this  would  assist 
in  the  solution  of  the  copper  minerals. 

Leaching  Tests  at  Douglas 

The  preliminary  tests  conducted  by  Mr.  Croasdale 
were  performed  in  small  jars,  and  comparison  was 
made  between  results  obtained  after  crushing  to  8  mesh 
and  -1  mesh;  in  both  tests  a  10  per  cent  sulphuric-acid 
solution  was  used.  After  a  circulating  period  of 
twenty-four  hours  it  was  found  that  88.6  per  cent  of 
the  copper  in  the  8-mesh  material  had  been  extracted, 
with  a  consumption  of  3.5  lb.  of  acid  per  pound  of  cop- 
per dissolved.  On  the  4-mesh  material,  the  extraction 
was  85.7  per  cent,  2.8  lb.  of  acid  being  consumed  per 
pound  of  copper  dissolved.  It  was 
found  that  circulation  increased  the 
extraction  without  materially  increas- 
ing the  consumption  of  acid,  and  that 
crushing  to  8  mesh  increased  the  con- 
sumption of  acid  without  materially 
increasing  the  extraction  of  the  cop- 
per. The  time  of  leaching  was  then 
extended  to  ninety-six  hours  and  the 
material  crushed  to  2  mesh,  the  re- 
sults, with  a  10  per  cent  acid  solution, 
being  as  good  as  those  obtained  when 
the  material  had  been  crushed  finer. 

The  use  of  a  strong  acid  solution 
permits  reduction  in  the  time  neces- 
sary for  treatment.  However,  it  was 
not  Mr.  Croasdale's  intention  to  rec- 
ommend the  use  of  10  per  cent  acid  in 
practice,  but  it  was  realized  that  some 
acid  is  consumed  almost  immediately 
by  the  lime  and  iron  in  the  ore,  as  well 
as  by  the  copper.  Most  of  the  iron 
compounds  in  the  oxidized  ore  have 
resulted  from  the  slow  oxidation  of 
pyrite;  they  are  more  in  the  nature 
of  precipitated  ferric  hydroxide  or 
ferric  oxide  than  of  hematite  or  of 
magnetite.  Consequently,  the  iron 
passes  into  solution  almost  as  readily 
as  does  the  copper.  This  is  not  true 
in  respect  to  the  alumina,  although 
the  soluble  alumina  is  the  product  of 
a  kaolinization  of  the  porphyry  by  the  acid  formed  by 
the  oxidation  of  the  pyrite. 

Tests  were  then  carried  out  on  a  larger  scale  and 
more  in  conformity  with  operating  conditions.  A  pipe 
was  used,  10  in.  diameter  and  184  ft.  long.  In  the 
bottom  of  this  was  placed  a  screen  on  which  a  natural 
gravel  "filter"  was  arranged.  The  conclusions  reached 
after  tests  had  been  made  on  ore  crushed  to  pass  4-  and 
2-mesh  screens  were:  (1)  That  the  height  of  column 
had  no  retarding  effect  on  downward  percolation,  and 
(2)  that  upward  submergence  followed  by  downward 
percolation  was  indicated  as  desirable.  Subsequent 
investigation  and  decision  on  the  part  of  other  research 
engineers  were  such  that  Mr.  Croasdale's  recommenda- 
tion in  regard  to  downward  percolation  was  overruled; 
upward  submergence,  however,  was  adopted. 
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Experiments  were  then  made  on  materials  to  be  used 
for  the  construction  of  the  leaching  vats,  and  vai 
acid-resisting    substances    were    tried.      Five    experi 
mental    vats    were   equipped    with    different    types    of 
lining;   in  these  about   809  tons  of  ore  from  test   pits 
and  shafts  was  treated,  all  of  which  passed  a  2-mesh 
Bcreen,   except    that    used   in  one  test.     These  expei  i 
ments  indicated  that  leaching  was  practicable;  hut   in 

the  test  in  which  the  ore  had  been  crushed  to  pass 
a  4-mesh  screen,  the  line  material  in  the  charge  inter- 
fered so  much  with  lixiviation  and  washing  that  a  low 
extraction  resulted.  The  average  rate  of  percolation  is 
given  as  78  in.  per  hour.  Mr.  Croasdale  favored  pre- 
cipitation on  iron,  being  of  the  opinion  that  electrical 
precipitation,  using  insoluble  anodes,  had  not  been 
proved  successful  on  a  commercial  scale.  He  contended 
that  the  recovery  of  acid  during  electrolytic  precipita- 
tion at  Ajo  could  never  develop  into  an  important  item, 
because  of  the  small  percentage  of  copper  precipitated 
from  the  solution  during  each  passage  through  the 
cells  and  the  relatively  large  amount  of  acid  consumed 
by  the  iron,  lime,  and  alumina.  It  was  recognized  that 
the  stronger  solutions  only  are  amenable  to  electrolytic 
precipitation;  anyway,  such  a  method  amounts  to  little 
more  than  a  skimming  process,  although  in  the  aggre- 
gate a  large  amount  of  copper  is  recovered,  and  in  a 
refined  condition. 

Production  of  Sponge  Iron  Practicable 

Mr.  Croasdale  considered  various  kinds  of  sponge 
and  pig  ii-on  as  a  precipitant,  but  the  experiments  were 
not  concluded  by  the  time  a  decision  was  made  to  adopt 
electrolytic  precipitation.  However,  a  quantity  of  in- 
formation had  been  obtained  concerning  the  production 
of  sponge  iron,  which  Mr.  Croasdale  still  considers  can 
be  made  easily  and  cheaply  from  hot  calcine  or  from 
other  sources.  At  the  time  of  the  experiments  at 
Douglas  the  intention  was  to  consider  the  utilization  of 
the  calcine  from  the  roasting  furnaces  in  the  acid- 
making  plant.  It  was  found  an  easy  matter  to  produce 
the  sponge  iron  by  an  intermittent  process,  but  this 
was  not  considered  desirable.  In  this  connection  it  is 
interesting  to  note  that  the  Chino  Copper  Co.  is  re- 
ported to  have  developed  an  efficient  and  economical 
process  for  making  sponge  iron  from  the  magnetite 
extracted  from  tailing.  It  is  probable  that  the  use  of 
such  a  precipitant  will  attract  further  attention  when 
a  satisfactory  method  of  continuous  manufacture  is 
perfected. 

Rate  of  Percolation 

The  conclusions  reached  as  to  a  desirable  rate  of  per- 
colation are  of  interest.  To  have  attained  the  velocity 
reported  in  some  of  the  tests  indicates  washing  rather 
than  percolation;  and  even  if  the  material  were  thor- 
oughly mixed  and  evenly  distributed  in  the  vat  it  is 
difficult  to  conceive  how  the  equilibrium  of  distribution 
of  fine  and  coarse  could  be  maintained  with  such  a 
rapid  flow  of  liquor.  This  view  is  supported  by  the 
circumstance  that  trouble  resulted  when  4-mesh  mate- 
rial was  used  in  one  of  the  tests,  for  it  is  difficult 
to  understand  why  ore  of  such  a  character  and  fine- 
ness should  not  leach  satisfactorily  at  a  normal  rate  of 
flow.  The  small-scale  tests  made  at  Douglas  were 
performed  on  material  that  was  crushed  in  an  unsuit- 
able machine,  and  it  is  probable  that  a  large  amount  of 
fine  was  produced.  However,  the  practice  of  ultra- 
rapid  percolation  was  adopted  in  all  subsequent  experi- 


mental  work   and   ultimately   also  when   the   full-sized 
plant  was  put   in  operation.     It    is  obvious,  therel 
that  the  advantages  resulting  are  more  than  sufficient 

impensate    for    any    possible    disturbance    oi 
equilibrium   of  the  charge,   and   movement    of  slime   in 
the   direction    of    percolation. 

Notable  Results  of  Croasdali/s  Ri  -i.ai«  h 

The  experimental  work  done  by  Mr.  Croasdale  at 
Douglas  resulted  in  a  tailing  that  averaged  0.32  per 
cent  from  an  ore  that  contained  1.43  per  cent  copper. 
The  depth  of  column  utilized  was  about  12  ft.  The 
trail  leading  to  successful  accomplishment  had  been 
blazed — Mr.  Croasdale  was  complimented  by  Dr.  Rick- 
etts  in  the  Transactions  of  the  Institute  for  having 
"ably  conducted  a  long  series  of  most  valuable  experi- 
ments"—and  the  scene  of  action  was  moved  to  the 
mine.  In  the  meantime,  F.  L.  Antisell,  the  superin- 
tendent of  the  Raritan  Copper  Works,  had  sent  Andrew 
D.  Jamieson  to  Douglas  to  supervise  the  construction 
of  a  test  plant  and  to  control  its  operation  according 
to  plans  devised  by  Air.  Antisell.  The  proposed  process, 
in  brief,  consisted  of  crushing  the  ore  to  pass  a  3- 
or  4-mesh  screen,  upward  percolation  with  a  solvent 
consisting  of  dilute  sulphuric  acid,  electrolytic  deposi- 
tion of  the  copper  in  the  solution,  reduction  of  the 
excess  of  ferric  iron  by  sulphur  dioxide,  and  the  use  of 
a  special  anode  that  had  been  developed  and  patented  by 
Mr.  Antisell.  Except  for  the  substitution  of  lead  for 
the  patent  anode,  this  process  is  remarkably  similar 
to  the  one  that  was  adopted  ultimately  by  the  New 
Cornelia  company.  Tests  had  been  made  with  the 
Antisell  patent  anode  at  Douglas  between  January  and 
August,  1914. 

Pope-Hahn  Leaching  Process 

Still  another  process  attracted  attention  about  that 
time,  having  been  developed  by  Dr.  Frederic  Pope  and 
Albert  W.  Hahn,  both  of  whom  went  to  Douglas  in 
April,  1914,  then  to  Ajo  in  August,  remaining  there 
until  the  latter  part  of  the  year.  The  Pope-Hahn 
process,  as  it  was  called,  possessed  several  distinctive 
and  attractive  features.  The  ore  was  leached  with 
two  solutions.  The  first  effluent,  carrying  but  a  small 
amount  of  impurity,  was  sent  direct  to  the  electrolytic 
cells,  the  second  being  neutralized  with  roasted  con- 
centrate and  agitated  with  air  and  steam.  The  pulp 
was  then  filtered,  and  this  solution  joined  the  first 
effluent,  going  also  to  the  electrolytic  cells.  The  idea 
apparently  originated  from  the  process  of  Ottoker 
Hoffman,  in  which  a  solution  containing  iron,  alumina, 
arsenic,  and  antimony  may  be  freed  of  its  impurities 
by  the  addition  of  some  form  of  copper  oxide.  The 
Pope-Hahn  adaptation  of  this  process  was  sound,  both 
in  theory  and  in  practice. 

The  experimental  work  at  Ajo  was  continued  by 
Henry  A.  Tobelmann,  James  A.  Potter,  Andrew  D. 
Jameson,  and  J.  S.  Olmstead,  all  of  whom  went  there 
from  Dougias  in  July  and  August,  1914.  The  results 
obtained  during  this  period  have  been  condensed  from 
a  joint  paper5  by  Dr.  H.  W.  Morse,  research  engineer 
for  the  Western  Precipitation  Co..  who  went  to  Ajo  in 
August,  1915.  and  by  Mr.  Toblemann,  afterward  metal- 
lurgist for  the  New  Cornelia  company. 

Mr.  Croasdale's  conclusions  on  leaching  with  dilute 
sulphuric  acid  were  taken  as  the  basis  for  further  ex- 
perimental work  of  a  similar  nature.    His  conclusion  in 
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fouling — that    the    amount    of    deleterious 
taken    into    solution    was    small — suggested 
ssibility  of  a  closed  leaching  cycle  with  electric 
ution,   and  a   regeneration   of   some   of   the   acid 
required.      Iron,   dissolved   from   the   ore   and   oxidized 
during  electrolysis,   was   recognized  as  constituting  a 
troublesome  factor  that  might  militate  against  the  suc- 
.;     adoption    of    electrical     precipitation.       Three 
remedies    were    considered:       (1)     The    use    of    a    dia- 
phragm;   (2      the   use   of   a   depolarizer;    and    (3)    the 
purification  of  the  liquors  before  electrolysis. 

Enlarging  the  Experimental  Plant  at  Ajo 

The  tests  at  Ajo  soon  confirmed  Mr.  Croasdale's  re- 
sults as  to  the  economic  practicability  of  leaching  with 
dilute  sulphuric  acid,  but  further  investigation  was 
needed  to  determine  the  precise  degree  of.  crushing 
advisable,  and  also  the  amount  of  fouling  that  might 
take  place  in  the  solution  after  repeated  use.  The 
construction  of  an  additional  experimental  plant,  of 
forty-ton  unit  capacity,  was  finished  in  February,  1915, 
and  this  was  operated  concurrently  with  the  one-ton 
unit  plant. 

The  problem  of  fouling  became  more  insistent  as 
the  work  proceeded,  the  ferric  content  of  the  solution 
rising  to  such  an  extent  that  the  efficiency  of  elec- 
trolytic deposition  became  undesirably  low.  With  the 
coming  of  cool  weather  the  pipes  in  the  plant  became 
clogged  with  deposits  of  crystals  of  iron-copper  sul- 
phate. To  remedy  this  Mr.  Tobelmann  suggested  that 
a  proportion  of  nearly  neutral  solution  be  isolated  from 
circulation,  passed  over  scrap  iron  to  produce  cement 
copper,  and  then  returned  to  the  main  circuit.  This 
innovation  proved  to  be  practicable;  it  solved  the  diffi- 
culty and  was  adopted,  the  ferric  iron  being  reduced 
to  the  ferrous  state  and  the  copper  being  dissolved 
again  in  pregnant  solution  high  in  ferric  iron,  the 
resultant  liquor  being  then  returned  to  the  electrolytic 
circuit.  This  feature  was,  perhaps,  the  most  impor- 
tant development  during  this  phase  of  the  investiga- 
tions. The  remedy  was  simple ;  it  provided  a  cheap 
method  of  avoiding  fouling.  It  was  arranged  that  the 
bulk  of  the  solution  from  the  leaching  plant  should  go 
to  reduction  towers,  where  it  would  meet  sulphur 
dioxide  to  be  produced  during  the  roasting  of  pyritic 
ore  in  mechanical  furnaces,  and  by  which  it  was  ex- 
pected that  the  amount  of  ferric  iron  in  the  solution 
would   be   lowered  to  less  than   0.4  per  cent. 

Crushing  the  Ore  for  the  Experimental  Plant 

The  earlier  tests  at  Douglas  were  made  on  ore  that 
had  been  passed  through  rolls.  The  final  tests  at  Ajo 
were  made  on  ore  that  was  first  crushed  in  a  Blake 
breaker  from  10  to  4  in.,  then  passed  through  a  48-in. 
Symons  horizontal  disk  crusher  to  reduce  it  to  li  in., 
and  lastly  through  a  vertical  disk  crusher  to  reduce  it 
to  £  in.  The  final  product,  according  to  the  average 
of  sizing  tests  on  290  head  samples,  representing  300 
forty-two-ton  charges,  aggregating  12,000  tons,  was 
as  follows: 

Pi  i  < '.  nt 

9.7  9.7  I    16 

21    0  30  7  I    17 

20   0  50   7  1.18 

14.  I  64   8  I.  19 

10                                                              ...              8.0  72  8  1.24 

14       6.0  78.8  1.28 

20                                                    42  83.0  1.37 

—20      17.0  100.0  1.61 

la  ami  averages 100  0  .  .  i .  40 


.Many  mechanical  problems  had  to  be  solved  before 
making  a  final  decision  on  a  number  of  details. 
Exhaustive  experimental  work  was  performed  so  that 
no  mistake  would  be  made  in  the  final  choice  of  a 
material  for  anodes.  Lead  had  given  good  results  dur- 
ing one  year's  service,  but  it  was  realized  that  the 
use  of  graphite  promised  a  higher  efficiency  per  pound 
of  copper  deposited,  as  well  as  a  greater  regeneration 
of  acid.  However,  a  number  of  pertinent  considera- 
tions militated  against  the  adoption  of  graphite;  it 
was  found  that  control  must  be  so  exact  as  to  make 
its  use  almost  impracticable.  Lead,  on  the  other  hand, 
provided  a  fool-proof  material  for  the  purpose,  and  it 
was  recommended  for  final  adoption. 

After  continuous  research  for  nearly  twelve  months 
with  the  one-ton  and  forty-ton  experimental  units, 
during  which  time  about  15,000  tons  of  ore  had  been 
treated  and  nearly  190,000  lb.  of  copper  had  been  pro- 
duced, a  final  report  of  recommendations  was  sub- 
mitted in  January,  1916,  signed  by  H.  W.  Morse,  H.  A. 
Tobelmann,  and  J.  A.  Potter.  The  proposed  plan  of 
operations  is  outlined  graphically  in  the  accompanying 
flow  sheet,  taken  from  the  Morse-Tobelmann  paper"  on 
the  work  of  testing  the  ore. 

A  summarized  statement  of  conclusions  indicated 
that  operation  on  a  full  scale,  5,000  tons  per  day, 
would  result  in  an  extraction  of  82  to  83  per  cent  of 
the  copper  in  a  1.4  per  cent  ore;  that  the  consumption 
of  sulphuric  acid  would  amount  to  3  lb.  of  pure  acid 
per  pound  of  copper,  that  the  "bleeding"  and  purifica- 
tion of  1  per  cent  of  the  total  solution  was  necessary 
to  prevent  fouling;  that  the  power  efficiency  obtain- 
able by  using  lead  anodes  would  be  1  kw.-hr.  per  pound 
of  cathode  copper  produced;  and  that  the  rate  of  circu- 
lation adopted  in  the  test  plant,  which  amounted  to  two 
gallons  per  minute  per  ton  of  ore,  was  undoubtedly 
much  higher  than  was  necessary. 

To  be  continued 


A  New  Antimony  Ore  Producer 
in  Australia 

Antimony  ore  from  the  Costerfield  mine,  in  Victoria, 
is  being  used  by  the  Antox  Syndicate,  Ltd.,  of  Sydney, 
for  the  manufacture  of  oxide  of  antimony,  according 
to  the  London  Times  Trade  Supplement.  The  product 
is  being  marketed  as  a  non-poisonous  substitute  for 
white  lead,  and  complete  success  is  claimed  for  it.  The 
Costerfield  mine  is  said  to  be  one  of  the  largest 
antimony  mines  in  the  world,  with  practically  inexhaust- 
ible supplies.  Gold  also  occurs  in  the  ore  in  small 
quantities,  and  is  extracted  by  a  separate  process. 

Antimony  oxide  is  volatilized  from  a  suitable  fur- 
nace and  the  vapor  condensed  in  a  series  of  cooling 
chambers.  In  the  first,  the  heat  is  about  300  deg.  F. 
After  going  through  two  more  chambers,  the  fume 
passes  to  a  baghouse,  the  temperature  then  being  about 
120  deg.  F.  Careful  temperature  control  is  necessary, 
the  color  of  the  product  varying  from  a  pure  white 
to  a  dull  orange  shade,  depending  upon  the  temperature 
at  which  the  process  is  conducted. 

As  a  result  of  eight  months  of  operation,  the  Antox 
Syndicate,  Ltd.,  declares  that  the  oxide  can  be  manu- 
factured cheaper  in  Australia  than  in  Europe,  largely 
owing  to  the  development  of  a  contrivance  by  which 
the  oxide  is  withdrawn  from  the  chutes. 

Trims.,  A.   I.   M.   E.,  1916,  p.   380. 
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The  Identification  of  Carnotite 
and  Radioactive  Minerals 

"I  wish  you  would  toll  me.  if  you  can,  what  the  ore  which 
is  called  carnotite  looks  like,  or  what  family  or  group  of 
minerals  it  belongs  to.  I  have  the  platinum  family  of 
minerals  here  and  I  may  have  radium  if  I  knew  what  to 
look  for  and  how  to  test  them." 

Carnotite,  according  to  Dana,  belongs  to  the  uranite 
group  of  minerals  and  has  the  approximate  composition 
E,0.2'U10,.V10,.3HJ0,  a  compound  containing  potash, 
oxides  of  uranium  and  vanadium,  and  water.  It  is 
mined  not  only  for  its  uranium  and  vanadium  but  also 
for  the  slight  amount  of  radium  which  it  contains. 
Carnotite  has  an  earthy  appearance,  and  is  a  canary  to 
lemon  yellow  in  color.  It  may  occur  as  a  powder  or  in 
masses,  and  is  comparatively  soft,  its  hardness  being 
about  equivalent  to  that  of  gypsum  or  talc.  Large 
amounts  of  the  mineral  are  mined  in  Colorado  and  Utah 
and  shipped  to  reducing  plants.  We  have  never  heard 
of  the  association  of  radium  with  platinum. 

The  prospector  who  thinks  he  has  discovered  radium- 
bearing  minerals  should  send  his  samples  to  a  competent 
laboratory,  either  government  or  privately  owned,  for  a 
qualitative  analysis.  The  detection  of  radium  is  a 
simple  matter,  although  not  readily  performed  in  the 
field.  One  of  the  simplest  means  of  determining 
whether  a  mineral  is  radioactive  or  not  is  to  subject  it  to 
a  test  with  an  electroscope.  Radioactive  minerals  have 
the  power  of  discharging  an  electroscope,  and  under 
suitable  conditions  the  rate  of  discharge  is  proportional 
to  the  amount  of  radioactive  substance  in  the  mineral. 
J.  F.  McClelland  has  described  an  electroscope  used  by 
engineers  and  prospectors  to  detect  radioactivity  and  to 
make  a  quantitative  test.  He  states  that  radium  is 
obtained  solely  from  uranium  ores,  the  amount  of 
radium  bearing  a  constant  relation  to  the  amount  of 
uranium  present;  normally  one  unit  of  uranium  is  ac- 
companied by  3.3  x  10-7  units  of  radium — an  infinites- 
imal amount.  Thorium  compounds  and  minerals  also 
discharge  the  electroscope. 

This  simple  electroscope  was  suggested  by  B.  B. 
Boltwood,  and  can  be  made  in  the  field  from  a  five-cent 
piece,  a  quarter  dollar,  or  an  iron  washer  as  a  base,  on 
which  is  placed  a  drop  of  sealing  wax  or  candle  grease 
to  hold  in  an  upright  position  a  long  wire  nail  or  a 
piece  of  tin  about  2|  in.  long,  flattened  at  its  upper 
extremity.  One  end  of  an  aluminum  leaf  about  0.1  in. 
wide  and  1J  in.  long  is  attached  to  the  tip  of  the  up- 
right with  mucilage  or  paste,  and  the  apparatus  is 
ready  to  be  used.  The  bottom  of  the  upright  nail  or 
wire  must  be  insulated  from  the  iron  washer  or  quarter 
used  as  a  base  by  the  piece  of  sealing  wax,  and  the 
wax  must  not  be  touched  with  the  fingers  after  it  is 
in  place.  If  no  aluminum  leaf  is  available,  a  piece  of 
tissue  paper  both  sides  of  which  have  been  covered 
with  graphite  by  rubbing  with  a  lead  pencil  will  serve 
as  a  substitute.  An  inverted  tumbler  is  used  to  protect 
the  apparatus  from  air  currents. 


The  electroscope  is  charged  by  touching  the  upright 
with  a  piece  of  hard  rubber — a  fountain  pen  will  do — 
which  has  been  electrified  by  rubbing  on  one's  sleeve. 
A  protractor  placed  behind  the  electroscope  enables  the 
angle  to  be  read  between  the  leaf  and  the  upright  after 
charging,  and  the  rate  at  which  the  electroscope  will 
discharge  itself  by  leakage  can  readily  be  ascertained. 
The  mineral  to  be  tested  is  placed  inside  the  tumbler: 
radioactivity  is  proved  by  a  rate  of  discharge  faster 
than  that  due  to  natural  leakage. 

A  series  of  tests  made  by  H.  G.  Mead  with  this  ap- 
paratus shows  surprisingly  accurate  results  on  quanti- 
tative tests  if  handled  carefully. 

Aluminum  leaf  is  much  more  satisfactory  than  paper 
but  requires  greater  skill  and  patience  in  manipulation. 
For  quantitative  work  a  small  sample  of  ore  of  known 
uranium  content  is  required  to  standardize  the  elec- 
troscope; unknown  samples  may  then  be  tested.  Much 
care  must  be  taken  to  avoid  salting  the  containers 
used.  A  portable  electroscope  w-ith  reading  device  is 
made  by  the  Denver  Fire  Clay  Co.,  of  Denver,  Col. 

Wireless  Telephone  Apparatus 

"I  was  much  interested  in  your  recent  editorial  on  the 
wireless  telephone  and  am  anxious  to  learn  where  I  can 
obtain  the  apparatus  for  receiving  the  broadcasting  service 
which  you  describe." 

Hundreds  of  places  in  New  York  and  vicinity  sell 
radio  equipment,  although  we  understand  that  certain 
parts  are  difficult  to  secure,  on  account  of  limited 
manufacturing  facilities  and  excessive  demand.  With- 
out doubt  a  great  deal  of  apparatus  sold  is  not  suited 
to  the  buyer's  needs,  and  for  much  of  it  unduly  ex- 
travagant claims  are  made. 

Before  purchasing  any  equipment,  you  should  familiar- 
ize yourself  with  some  of  the  fundamentals  of  the 
science.  To  this  end  we  would  suggest  a  book  recently 
issued  by  the  U.  S.  Signal  Corps,  "The  Principles 
Underlying  Radio  Communication,"  second  edition, 
obtainable  from  the  Superintendent  of  Documents, 
Washington,  D.  C.  for  $1.  You  might  also  subscribe 
to  the  Radio  Service  Bulletin,  issued  monthly  by  the 
Bureau  of  Navigation,  Department  of  Commerce.  The 
subscription  price  is  25c.  per  year,  from  the  Superin- 
tendent of  Documents,  Washington.  There  are  also 
several  magazines  devoted  to  radio  communication, 
which  carry  the  advertisements  of  a  large  number  of 
dealers  in  wireless  equipment.  Among  these  are  Wire- 
less Age,  a  monthly,  326  Broadway,  New  York;  price, 
$2.50  a  year;  Radio  News,  a  monthly,  236  Fulton  St., 
New  York;  price,  $2;  and  Q.  S.  T.,  a  monthly,  1,045 
Main  St.,  Hartford,  Conn.;  price  $2.  There  is  also 
the  bi-monthly  Proceedings  of  the  Institute  of  Radio 
Engineers,  College  of  the  City  of  New  York,  New  York 
City,  the  subscription  price  of  which  is  $9  per  year. 
Harper  Bros.,  New  York,  have  recently  published  a 
book  by  Verrill  which  sells  for  75c,  which  describes 
how  to  make  a  home-made  receiving  set. 
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Freight-Rate  Reductions  Should  Re- 
adjust Oil  Industry  in  Southwest 

[nequities  of  Former  Transportation  Charges 

isly    Reduced   Production   and   Resulted 

in  Discrimination  Against  Interior  Refineries 

IN  CONNECTION  with  its  recent  decision  ordering 
a  horizontal  reduction  in  freight  rates  amounting  to 
about  10  per  cent,  the  Interstate  Commerce  Commis- 
•  situation  in  the  petroleum  industry  as 
follows : 

In  the  United  States  469.639.000  bbl.  of  crude  oil  was 
produced  in  1921,  an  increase  of  5.9  per  cent  over  1920, 
and  125,000,000  bbl.  was  imported  from  Mexico.  The 
crude  oil  refined  in  1921  aggregated  443,000,000  bbl.,  an 
increase  of  2.2  per  cent  over  1920,  and  the  total  amount 
of  gasoline,  kerosene,  fuel,  gas,  and  lubricating  oils 
shipped  was  405,204,000  bbl..  an  increase  of  approxi- 
mately 1  per  cent. 

Exhibits  introduced  by  shippers  indicated  that  the 
crude  oil  moved  by  rail  in  1921  was  25  per  cent  less 
than  in  1920,  and  that  in  1921  only  6.6  per  cent  of  the 
crude  oil  received  at  refineries  came  by  rail,  compared 
with  9.9  per  cent  in  1920.  According  to  reports  of 
carriers  on  file,  the  tons  of  crude  oil  originated  on 
Class  I  carriers  in  1920  were  6,435.074,  and  in  1921, 
1,513  tons,  or  22  per  cent  less.  According  to  ship- 
pers, the  number  of  carloads  of  petroleum  products 
shipped  by  rail  in  1921  was  735,000,  or  8.5  per  cent  less 
than  in  1920.  The  number  of  tons  of  petroleum  prod- 
ucts originated  on  Class  I  carriers  as  appearing  in 
their  reports  was  29,615,954  in  the  year  1920,  and 
27.216.185  tons  in  1921,  a  decrease  of  8  per  cent. 

Importance  of  Petroleum  Products  to  Basic 
Industries 

Fuel  oil,  gasoline,  and  other  petroleum  products  are 
important  elements  of  cost  in  mining,  agriculture,  and 
industry,  being  used  as  fuel  or  motive  power  for  mine 
machinery,  irrigating  plants,  tractors,  and  trucks. 
Petroleum  loads  heavily,  moves  in  large  volume  with 
little  loss  or  damage,  and  shippers  usually  furnish 
the  tank  cars.  They  say  that  their  compensation 
from  the  carriers  for  use  of  the  cars  is  less  than  cost. 
The  carriers  pay  at  the  same  mileage  rate  on  empty  as 
on  loaded  cars,  and  the  movement  empty  is  practically 
100  per  cent  of  the  loaded  movemi 

In  August,  1918,  at  the  solicitation  of  the  petroleum 
industry,  the  Director  General  of  Railroads  substituted 
a  flat  increase  of  4.5c  per  100  pounds  in  all  carload 
rates  on  petroleum  and  its  products  for  the  25  per  cent 
ise  previously  applied  under  his  General  Order 
No.  28.  This  resulted  in  comparatively  small  percentage 
increases  in  long-haul  rates,  but  the  percentage  in- 
creases in  short-haul  rates  were  greater  than  on  com- 
modities generally  and  in  many  cases  ranged  from  100 
to  200  per  cent.  Shippers  stated  that  as  a  result  most 
short-haul  rates  upon  petroleum,  especially  upon  crude 


and  fuel  oil.  are  greatly  out  of  proportion  to  the  cost  of 
transportation. 

Petroleum  and  its  products  are  consumed  generally 
ihroughout  the  country,  but  the  greatest  consumption 
is  in  the  states  east  of  the  Mississippi  and  north  of  the 
Ohio  and  Potomac  rivers.  At  one  time  most  of  the 
refineries  were  situated  in  the  eastern  group.  In  re- 
cent years  many  refineries  have  been  constructed  in  the 
Southwest  and  at  Atlantic  Gulf  and  Pacific  Coast 
points.  In  1921  there  were  approximately  250  re- 
fineries in  the  Southwest,  of  which  130  were  shut  down. 
Less  than  50  per  cent  of  the  total  capacity  of  the 
interior  Southwestern  refineries  was  in  operation  dur- 
ing that  year,  but  refineries  on  the  Gulf  Coast  and  east 
of  the  Mississippi  River  were  operated  at  approxi- 
mately 85  per  cent  of  capacity.  Some  of  the  South- 
western refineries  appear  to  be  of  inferior  construction, 
but  nothing  of  record  indicates  that,  capacity  con- 
sidered, most  of  them  are  not  as  efficient  in  operation 
and  equipment  as  refineries  generally. 

August,  1920,  Rates  a  Heavy  Handicap 

Shippers  urged  that  the  greater  extent  to  which  in- 
terior Southwestern  refineries  were  idle  in  1921  was 
due  to  the  percentage  increases  in  rail  rates  on  petro- 
leum products  from  these  refineries  to  Northern  and 
Eastern  markets,  which  had  widened  the  spread  in 
transportation  charges  to  the  disadvantage  of  South- 
western refiners.  For  example,  the  rates  from  Tulsa, 
Okla.,  and  Wood  River,  111.,  to  Cleveland,  Ohio,  prior 
to  the  increase  of  1920  were  45c.  and  25c.  respectively, 
a  difference  against  Tulsa  of  20c.  That  increase  re- 
sulted in  rates  of  62c.  and  35c.  respectively,  inci'easing 
the  difference  to  27c.  The  record  indicates  that  al- 
though more  than  55  per  cent  of  the  crude  petroleum 
produced  in  the  United  States  in  1921  came  from  wells 
in  the  Southwest,  less  than  20  per  cent  of  the  total 
crude  produced  was  refined  by  the  interior  refineries 
in  that  region;  and  that,  of  the  crude  produced  in  the 
Southwest,  57  per  cent  moved  either  by  pipe  lines  to 
refineries  elsewhere,  or  by  pipe  lines  and  tank  vessels 
to  Atlantic  ports,  thus  depriving  the  rail  lines  of  much 
revenue.  Shippers  say  that  such  readjustments  as  the 
carriers  have  made  since  August,  1920,  instead  of 
lessening  the  burden  placed  upon  the  Southwestern  re- 
fineries by  the  percentage  increases,  have  augmented 
that  disadvantage  to  the  extent  of  3.5c.  per  100  lb., 
the  amount  of  a  flat  reduction  in  rates  between  points 
in  central  territory  and  from  central  to  trunk-line  ter- 
ritory. Following  that  reduction,  the  advantage  of 
Wood  River  over  Tulsa  in  reaching  Cleveland  be- 
came 30.5c. 

Rail  lines  are  not  obtaining  as  great  a  proportion 
of  the  total  movement  as  they  did  in  former  years. 
This  is  due  chiefly  to  the  rapid  development  and  in- 
creased use  of  other  forms  of  transportation,  notably 
pipe  lines,  motor  trucks,  tank  vessels,  and  accessorial 
storage  facilities.  While  transportation  by  these  other 
forms   of   carriage    is    undoubtedly    in    many    instances 


June   10,   1922 


Engineering  and  Minim./  Journal-Press 


lull 


more  economical  than  by  rail,  and  while  rail  lines  may 
not  expect  to  retain  the  entire  traffic,  use  of  the  other 
forms  of  transportation  is  enhanced  by  the  existing 
level  of  rail  rates.  The  increases  in  many  short-haul 
rates  over  the  1917  basis  aie  now  from  5  to  6.5c.  per 
100  lb.,  which  in  themselves  would  be  high  rates  in 
many  cases.  Many  short-haul  rates  are  materially 
higher  than  on  other  commodities  of  like  transportation 
characteristics.  The  rail  lines  are  losing  some  short- 
haul  traffic  which  they  might  retain  at  lower  but  still 
remunerative  rates.  Self-interest  would  seem  to  dic- 
tate revision  by  them  of  their  short-haul  rates. 

Shippers  of  petroleum  throughout  the  country  have 
agreed  upon  a  plan  contemplating  reductions  in  and  re- 
adjustments of  practically  all  petroleum  rates  on  the 
following  basis: 

1.  In  official  classification  territory:  Readjustment 
to  rates  of  Jan.  1,  1917,  plus  40  per  cent. 

2.  In  New  England :    4.5c.  per  100  lb. 

3.  Between  trunk-line  territory  and  New  England: 
4.5c.  per  100  lb.,  with  90  per  cent  of  fifth  class  as  a 
maximum. 

4.  Between  central  freight  association  territory  and 
New  England:  Readjusted  to  basis  of  2c.  per  100  lb. 
over  the  New  York  rates  (.No.  1  above). 

5.  Southern  and  Western  classification  territories, 
except  Pacific  Coast:  (1)  Local  rates— 15  per  cent, 
plus  a  specific  reduction  of  4.5c.  per  100  lb.  (2)  Pro- 
portional rates — 15  per  cent,  plus  2  or  2.5c.  per  100  lb., 
whichever  was  authorized  in  freight  rate  authority 
No.  96. 

6.  Pacific  Coast  territory:  15  per  cent,  plus  specific 
reductions  of  4.5c.  per  100  lb. 

7.  All  territories:  Application  of  any  minimum  rate 
for  short  hauls  eliminated. 

It  is  not  necessary  to  discuss  this  plan  in  detail. 
Little  specific  information  was  presented  relative  to  its 
effect  upon  existing  rate  structures  or  the  levenues  of 
the  carriers.  Evidently  important  changes  in  relation- 
ships and  decrease  in  revenue  would  result  from  its 
adoption,  unless  accompanied  by  an  increase  in  tonnage 
hardly  to  be  anticipated.  In  official  classification  ter- 
ritory the  reduction  would  be  about  30  per  cent  and 
carry  the  rate  level  below  that  obtaining  immediately 
prior  to  August,  1920.  The  rates  could  be  made  effec- 
tive only  by  recomputing  all  existing  rates  and  re-issu- 
ing the  schedules.     This  would  take  much  time. 

The  percentage  increase  of  1920,  coupled  with  the 
subsequent  reduction  of  3.5c.  in  central  territory,  has 
tended  to  lessen  the  rail  movement  of  refined  products 
and  fuel  oil  from  Southwestern  refineries  to  Northern 
and  Eastern  markets  and  to  increase  the  movement  of 
crude  oil  by  pipe  line  from  Southwestern  producing 
territory  to  Northern  refineries,  and  also  to  Gulf  Coast 
refineries  from  which  the  movement  is  by  water  to 
North  Atlantic  ports  and  thence  by  short  rail  hauls  into 
the  interior.  As  a  result  the  Southwestern  refineries 
are  suffering  while  other  refineries  are  operating  more 
nearly  at  capacity. 

This  situation  appears  to  clearly  fall  within  the  class 
of  readjustments  contemplated  when  the  increases  of 
1920  were  authorized.  Carriers  should  promptly  revise 
their  rates  from  the  Southwest  to  the  Eastern  group  in 
order  to  lessen  the  spread  as  compared  with  rates  be- 
tween points  in  central  and  trunk-line  territories.  This 
should  not  be  construed  as  requiring  re-establishment 
of  the  precise  differences  which  existed  immediately 
prior  to  the  increases  of  1920. 


Only  25  per  Cent  of  Russian  Oil  Production 
Can  Be  Exported 

Special  Correspondence 

Much  international  attention  is  being  paid  at  present 
to  the  Russian  oil  industry,  and  the  following  data  are 
therefore  of  general  interest:  Up  to  the  outbreak  of 
the  war  the  production  of  mineral  oil  in  Ru 
amounted  to  about  20  per  cent  of  the  world's  produc- 
tion, and  decreased  in  1921  to  3.7  per  cent.  In  Bpite  of 
this,  the  oil  production  of  Soviet  Russia  still  occupies 
the  third  rank  in  the  world.  During  the  year  1920  the 
production  amounted  to  25,400,000  bbl.,  and  in  1921  to 
28,500,000  bbl.  In  the  district  of  Baku  the  production 
in  1921  amounted  to  155,000,000  poods  (36  lb.),  and 
during  the  year  1919  the  production  in  this  district 
amounted  still  to  215,000,000  poods  and  in  1920  to 
175,000,000  poods.  During  the  last  two  years  named 
the  oil  fields  were  exploited  by  the  British. 

In  the  district  of  Grosny  the  monthly  production  dur- 
ing the  second  half  of  1921  amounted  to  6,100,000 
poods,  and  in  January,  1922,  to  7.100,000  poods.  On 
account  of  lack  of  bore  material  new  borings  cannot  be 
made.  The  machinery  in  the  refineries  as  well  as  the 
pipe  lines  are  in  bad  condition.  According  to  the  regu- 
lations of  the  Soviet  government  adopted  at  the  begin- 
ning of  the  present  year,  concerning  the  grant  of 
mineral  oil  concessions,  30  per  cent  of  the  produced  oil 
is  reserved  to  the  state  and  45  per  cent  must  be  re- 
served for  the  home  demand.  Only  25  per  cent  can  be 
exported,  and  all  export  orders  must  pass  through  the 
official  mineral-oil  office.  Payments  for  export  orders 
are  to  be  effected  by  means  of  the  State  Bank  or  the 
oil  office,  and  all  payments  are  to  be  in  foreign  values. 


Freeport  Sulphur  Co.  Brings  In  New  Well 
in  Gulf  Oil  Fields 

Special  Correspondence 

The  most  recent  development  in  the  Gulf  Coast  oil 
field  is  the  completion  of  a  producing  well  at  Stratton 
Ridge,  Brazoria  County,  Tex.,  by  the  Freeport  Sul- 
phur Co.  This  well,  the  No.  9  Dannenbaum,  is  on  the 
northeast  side  of  the  dome,  and  was  drilled  to  a  depth 
of  4,368  ft.  The  oil  is  coming  from  a  stratum  a  little 
above  this  depth,  and  at  the  rate  of  1,500  to  2,000  bbl. 
daily.  This  well  will  force  drilling  in  adjoining  leases 
held  by  the  Texas,  Humble  Oil  &  Refining,  Sun,  Empire, 
and  other  companies.  Stratton  Ridge  will  be,  appar- 
ently the  next  coastal  oil  field. 

At  High  Island,  in  Galveston  County,  one  of  the 
most  prominent,  topographically,  of  the  salt  domes,  a 
shallow  cap-rock  well,  155  ft.  deep,  has  been  drilled, 
and  is  now  standing  full  of  oil.  Desultory  drilling  has 
been  done  here  for  many  years,  but  hitherto  without 
the  discovery  of  oil  in  paying  quantity.  This  well  may 
point  the  way  for  further  successful  development  work. 

In  two  of  the  older  producing  salt-dome  fields,  wells 
have  been  brought  in.  At  West  Columbia,  the  Humble 
Oil  &  Refining  Co.'s  No.  1  Badge  well  was  completed 
at  3,400  ft.,  making  4,000  bbl.  of  oil.  This  well  is  in 
what  is  now  called  the  northwest  extension  of  the 
field,  and  adds  a  large  acreage  of  oil-bearing  land  to  the 
field  reserves.  At  Blue  Ridge.  Fort  Bend  County,  the 
Kirby  Petroleum  Co.-Oil  Producers'  Association  joint 
test  No.  2  Blakely  was  recently  completed  at  4,001  ft., 
making  4,000  bbl.  of  light-gravity  oil. 
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John  Ballot 

Edward  H.  Nutter 

I,  \  EFFOR  John  Ballol  as  h< 

lis,   1   wrote  oul   a   lis;   of  what 
J  attributes,  with  the 
ting  them.     The  bare  list    itself,  how- 
:'   him   in   somewhat    ru 

11,'  was  pos- 

an  unusual  •  strong  will,  of  great 

n  a  fight,  of  honesty 

:   loyalty  to  his  friends,  associates  ami 

-.  of  thorough-going  patriotism,  great  kindli- 

generosity,   ..  humor,   a    tar- 

g  mind,  and  a  philosophic  serenity 

tion.      Perhaps   his   most    salient   eharacteris- 

from  his  far-seeing  and  penetrating  intel- 

his  determination  and  his  kindliness. 


J' hn  Ballot  was  born  in  Cape  Colony,  in  British 
South  Africa,  in  1861.  He  died  in  New  York  on  April 
1.  1922,  of  a  lingering  illness  due  to  heart  disease.  He 
was  a  man  of  strong  scientific  curiosity;  he  was  among 
the  first  to  appreciate  the  possibilities  of  the  deep  leads 
on  the  Rand,  and  wrote  a  paper  pointing  them  out, 
which  attracted  much  attention  in  the  early  days.  The 
altitude  of  the  Transvaal,  however,  was  hard  on  his 
heart,  and  he  removed  to  London  about  1900.  He  be- 
came interested  in  the  selective  attraction  of  oil  for 
certain  minerals  and  began  the  investigation  of  proces- 
ses involving  this  phenomenon.  He  purchased  certain 
patents,  optioned  others,  and  financed  thorough-going 
research  investigations  of  this  property  of  oil  with  a 
view  to  developing  a  commercial  process.  This  re- 
search, which  led  up  to  the  discovery  of  the  froth 
flotation  process  as  now  known,  he  personally  followed 
closely,  and  largely  directed  it.  The  steady  purpose 
with   which   he   pressed   it   through    for   a    number   of 


years  and  until  success  was  obtained,  and  then  the 
grim  relentlessness  with  which  he  fought  through  the 
litigation  in  protection  of  his  companies'  rights,  testify 
most  eloquently  to  his  will  and  to  his  determination. 
This  litigation  is  so  fresh  in  the  public  mind  that  it 
hardly  needs  recapitulation.  Briefly,  however,  it  was 
l  I  the  suit  of  the  Elmores  against  Minerals  Separa- 
tion, Ltd..  which  was  finally  decided  in  favor  of 
Minerals  Separation,  Ltd.,  by  the  House  of  Lords  in 
England;  (2)  the  suit  of  the  Elmores  against  the  Sul- 
phide Corporation,  a  licensee  of  Minerals  Separation, 
Ltd.,  which  was  finally  decided  in  favor  of  Minerals 
Separation,  Ltd.,  by  the  Privy  Council,  the  "Supreme 
Court"  of  the  British  Empire;  (3)  the  litigation  in 
the  United  States,  which  has  been  twice  through  the 
Supreme  Court,  and  has  only  recently  been  settled  out 
of  court.  This  American  litigation  lasted  practically 
eleven  years,  and  was  directed  throughout  by  Mr.  Bal- 
lot and  his  associate  and  friend.  Dr.  Gregory. 

To  his  employees  and  subordinates  John  Ballot  was 
more  like  a  father  than  an  employer,  and  his  loyalty 
to  and  consideration  for  them  induced  for  the  most 
part  a  corresponding  loyalty  to  him  and  to  his  com- 
panies. This  affection  is  perhaps  best  shown  by  the 
fact  that  in  his  will  he  remembered  generously  each 
member  of  the  Mineral  Separation  staff.  He  was  de- 
voted to  his  wife,  who  survives  him,  and  was  in  all  his 
personal  relations  most  kindly  and  lovable. 

Mr.  Ballot  was  a  man  of  great  acumen  and  intelli- 
gence, which  is  shown  by  the  fact  that  the  companies 
he  was  instrumental  in  building  have  survived  the 
stress  and  turmoil  of  the  last  ten  vears  and  that  with- 
out any  so-called  war  profiteering.  He  had  an  unusual 
instinct  for  avoiding  possible  pitfalls  or  untenable  posi- 
tions, which  his  opponents  abundantly  learned  months 
and  years  after  he  had  foreseen  and  avoided  them. 

Many  attempts  were  made  after  the  United  States 
had  entered  the  war  to  utilize  against  the  Minerals 
Separation  companies  the  pre-war  agency  contract  with 
a  German  metal  firm,  and  it  developed  that  Mr.  Ballot, 
at  an  early  stage  of  the  war,  had  laid  the  complete 
situation  before  the  British  Board  of  Trade  and  that 
the  Minerals  Separation  companies  were  working  in 
dose  adherence  to  rules  then  laid  down  for  them  by 
the  Board  of  Trade. 

It  was  no  small  contribution,  either,  that  Minerals 
Separation  was  responsible  for  by  way  of  war  effort. 
Hundreds  of  thousands  of  additional  tons  of  war 
metals,  such  as  copper,  zinc,  lead,  and  molybdenum, 
were  produced  by  flotation  at  a  time  when  civilization  so 
sorely  needed  them.  Had  Mr.  Ballot  not  started  the 
investigations  when  he  did  that  led  up  to  the  discovery 
of  present-day  flotation,  the  very  least  result  would 
have  been  a  delay  in  its  development  that  would  have 
substantially  affected  the  fortunes  of  the  Allies. 

As  all  know,  the  flotation  process  itself  which  Mr. 
Ballot  was  so  largely  responsible  for  has  proved  to  be 
one  of  the  few  revolutionary  metallurgical  processes 
that  have  been  devised.  The  economies  and  savings 
resulting  from  its  use  can  be  estimated  in  terms  of 
hundreds  of  millions  of  dollars. 

Mr.  Ballot  was  possessed  of  a  quiet  but  keen  sense 
of  humor.  One  time  he  and  I  were  lunching  in  the 
Dominion  Hotel  in  Globe,  Arizona.  A  torrential  rain 
was  falling  in  the  street  outside.  It  was  before  na- 
tional prohibition,  but  after  Arizona  state  prohibition 
was  in  force.  He  sat  carefully  drafting  what  I  thought 
was  a  telegram.     When  he  handed  it  to  me  it  proved 
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In  be  a  verse  of  clever  doggerel  contrasting  his  interna] 
dryness  with  Hie  outside  wetness. 

.Mr.  Ballol   regretted  thai  his  years  and  health  were 
such   that    it    did    not    seem   worth   while    for   him   to 
become  an  American  citizen,   1I>'  told  me  once  I  hai  he  had 
formerly  had  a  wrong  idea  of  the  United  Stab 
its  people,  and  thai    if  lie  were  a  younger  man  lie  would 

like  nothing  better  than  to  make  his  home  in  tin-  West 
and  help  to  build  and  develop  it.  The  potentialities  of 
the     West,     its     resources     and     possibilities,     which    he 

clearly  saw.  ami  the  character  of  its  people,  greatlj 
attracted  him.  During  the  last  lew  months  of  his  life 
he  hoped  thai  he  might  recover  his  strength  sufficiently 
(o  enable  him  to  make  the  trip  to  California,  where 
he  had  felt  so  invigorated  by  a  previous  visit. 

Mr.  Ballot  was  not  a  churchman,  but  he  most  pro- 
foundly respected  the  things  of  religion  and  the  sin- 
cere religious  convictions  of  others.  The  atheist's 
laugh  found  no  response  in  him. 

He  was  of  Huguenot  and  English  ancestry,  and  his 
earlier  years  were  spent  on  the  veldt,  where  he  studied 
everything  within  his  physical  and  mental  vision  from 
the  stars  to  the  rocks.  After  he  had  removed  to  London 
he  soon  made  himself  an  important  man  in  the  City; 
and  a  life-long  friend,  J.  H.  Curie,  who  has  traveled 
everywhere  and  knows  nearly  everybody,  once  told  me 
that  there  was  not  a  brain  in  the  City  of  London  that 
could  be  compared  with  John  Ballot's.  In  a  recent 
eulogy  Mr.  Curie  wrote  of  him,  "Where  shall  I  find  his 
like  again?"  Another  friend,  Alexander  Gray,  wrote 
"Such  a  rare  nature  can  ill  be  spared";  while  another 
friend  wrote,  "In  John  Ballot  South  Africa  has  lost 
another  of  her  most  brilliant  and  most  sympathetic  per- 
sonalities, a  man  who  in  many  ways  will  never  be 
replaced." 

It  is  no  mean  person  who  has  moved  his  friends  to 
say  such  things  about  him,  and  as  time  goes  on  it 
seems  certain  that  John  Ballot  will  be  more  and  more 
recognized  as  one  of  the  major  figures  that  can  be 
claimed  by  the  mining  industry. 


Fluorspar  Producers  Improved  Their 
Mines  and  Mills  During  1921 

During  1921  the  concentrating  mill  of  the  Rosiclare 
Lead  &  Fluorspar  Mining  Co.  at  Rosiclare,  111.,  was 
redesigned  and  rebuilt  to  improve  mill  practice.  The 
additions  include  a  large  dewatering  machine  to  dewater 
the  mill  feed  and  to  separate  the  siliceous  slime;  a 
larger  and  more  complete  screening  and  sizing  system, 
to  assist  the  jigs  in  making  cleaner  separation;  and 
tables  to  handle  the  fine  sand  spar,  heretofore  handled 
on  jigs.  Provision  has  also  been  made  for  handling  spar 
middlings  and  re-treating  them,  to  help  keep  down  the 
tailing  losses  and  to  produce  a  better  grade  of  gravel 
from  the  jigs.  At  the  Eichorn  mine,  near  Rosiclare, 
the  shaft  was  sunk  to  a  depth  of  200  ft.  and  crosscuts 
were  made  to  the  vein  at  both  the  100  and  200  levels. 
Drifts  are  being  run  at  the  200  level,  and  some  fluorspar 
has  been  taken  out.  Work  upon  a  small  milling  plant 
has  been  started.  Construction  and  development  work 
at  the  Hillside  mine  and  mill,  near  Rosiclare,  was  con- 
tinued throughout  the  year,  and  it  is  expected  that  this 
modern  plant  will  be  put  in  operation  at  an  early  date. 
Exploration  work  was  done  at  two  openings  on  the 
property  of  the  Spar  Mountain  Mining  Co.,  near  Cave- 
in-Rock. 


The  Ohio  Keiiiin  k\  Fluorspar  &  Lead  Corp 
has  recently  taken  over  the  Klondyke  and  Royal  mines, 
near  Smit  hland,  Ky.  It  is  reported  that  the  Kloi 
mine  is  now  fully  developed  and  has  a  10-ft.  vein  at  the 
Kit)  level,  and  that  an  up-to-date  LOO-ton  mill  is  to  be 
built  during  ]U22.  The  shaft  at  the  Royal  mine,  which 
has  not  been  fully  developed,  is  said  to  be  about  400  ft. 
deep,  A  mill  having  a  daily  capacity  of  250  tons  is 
planned. 

The  new  mill  of  the  Great  Eagle  Fluorspar  Co.,  in 
Grant  County,  N.  M.,  was  completed  and  put  in  opera- 
tion during  1921,  and  a  small  quantity  of  ground  fluor- 
spar was  shipped.  Another  new  mill,  that  of  the  Ore 
Production  Co.,  near  Rincon,  was  also  put  in  operation, 
and  at  the  Tortuga  mine  of  the  Tortuga  Fluorspar  Co., 
near  Mesilla  Park,  Dona  Ana  County,  a  jig  has  been 
added  to  the  mill,  which  now  has  a  capacity  of  fifteen 
tons  of  ground  fluorspar  every  twenty-four  hours.  It  is 
reported  that  a  vein  of  fluorspar  carrying  97  to  98  per 
cent  of  calcium  fluoride  was  opened  at  the  Tortuga  mine. 

According  to  the  U.  S.  Geological  Survey,  authority 
for  the  above,  reports  from  steel  manufacturers  who 
produce  about  two-thirds  of  the  basic  open-heai-th  steel 
made  in  the  United  States  show  that  they  consumed 
46,341  tons  of  fluorspar  in  1921,  as  compared  with 
80,545  tons  in  1920.  This  group  of  steel  manufacturers 
also  reported  stocks  of  fluorspar  on  hand  Jan.  1,  1922, 
amounting  to  about  19,800  tons,  as  compared  with  45,125 
tons  on  Jan.  1,  1921.  These  reports  therefore  show  that 
these  steel  plants  consumed  only  1,216  tons  of  fluorspar 
more  than  they  had  in  stock  at  the  beginning  of  1921. 


Back  Beyond  Methuselah 

By  Kjrby  Thomas 

Man's  interest  in  the  things  which  are  in  the  earth 
must  have  begun  early  in  human  history.  The  Bible 
record  on  this  subject  is  interesting.  In  the  second 
chapter  of  Genesis  reference  is  made  to  the  "land  of 
Havilah,  where  there  is  gold :  there  is  also  bdellium  and 
the  onyx  stone."  The  philologists  differ  as  to  the 
meaning  of  the  word  "bdellium,"  some  holding  that  it 
means  "balsam  or  resin,  and  others  that  it  refers  to  a 
product  from  the  earth,  either  a  carbuncle  (a  precious 
gem)  or  crystal  or  pearl.  Be  this  as  it  may,  there  are 
soon  found  other  references  to  the  point.  In  the  fourth 
chapter  of  Genesis  is  the  following:  "And  Zillah,  she 
also  bare  Tubal-Cain,  an  instructor  of  every  artificer 
in  brass  and  iron."  In  the  forty-fourth  chapter  is  the 
passage:   "and  put  my  cup,  the  silver  cup,     ..." 

Jeremiah  records  in  the  seventeenth  chapter:  "The 
sin  of  Judah  is  written  with  a  pen  of  iron  and  with  a 
point  of  a  diamond."  Ezekiel  says  in  the  twenty-eighth 
chapter:  "Thou  hast  been  in  Eden,  the  garden  of  God; 
every  precious  stone  was  thy  covering,  the  sardius 
(cornelian),  the  topaz,  and  the  diamond,  the  beryl,  the 
onyx,  and  the  jasper,  the  sapphire,  the  emerald,  and  the 
carbuncle,  and  gold."  Ezra  sets  forth  in  the  eighth 
chapter:  "And  twenty  basons  of  gold,  of  a  thousand 
drams,  and  two  vessels  of  fine  copper,  precious  as  gold." 
Timothy,  in  chapter  four,  says:  "Alexander  the  cop- 
persmith did  me  much  evil."  In  Genesis,  the  eleventh 
chapter,  is  found  mention  of  still  other  earth  products : 
"Go  let  us  make  brick  and  burn  them  thoroughly.  And 
they  had  brick  for  stone  and  slime  had  they  for  mor- 
tar." In  Deuteronomy  reference  is  made  to  "a  land 
whose  stones  are  iron  and  out  of  whose  hills  thou 
mayest  dig  brass." 
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Engineering  License  Not  Appli- 
cable to  Minim;  Engineers 
i  t>nimittr<   on  Registration  So  Decides 
\t    Council    Meeting    of    K.  A.  E.  S. 

A  council  meeting  of  the  Federation 
of  American  Engineers  was  held  in 
Pittsburgh,  May  26  and  27.  Dean 
Cooley,  president  of  the  federation,  in 
recounting  the  aims  and  ideals  of  the 
organization,  said  that  despite  the  fact 
that  engineers  generally  are  idealists, 
have  great  public  spirit,  and  perform 
inestimable  public  service,  their  work  is 
not  done  in  such  a  way  that  the  people 
•vhole   can   recognize   its   origins. 

Thirty  societies  are  now  supporting 
the  federation,  with  individual  members 
numbering  about  60,000.  The  Canadian 
Institute  of  Engineers  has  taken  steps 
to  join,  and  much  interest  in  the  prog- 
ress of  the  federation  is  being  taken  by 
societies  on  other  continents. 

One  of  the  most  important  acts  of 
the  board  was  the  adoption  of  the  re- 
port of  the  committee  on  registration 
of  engineers,  of  which  Colonel  Arthur 
S.  Dwight,  of  New  York,  is  chairman. 
The  report  as  adopted  contains  the 
statement  "that  the  reasons  which 
justify  the  registration  of  engineers 
responsible  for  public  work  do  not  ap- 
ply to  mining  engineers."     It  follows: 

"In  considering  matters  of  govern- 
ment as  affecting  the  engineering  pro- 
of the  United  States,  the 
ancient  principle  which  states  'that 
country  is  governed  best  which  is  gov- 
erned least'  has  been  accepted  by  your 
committee  as  representing  ideal  condi- 
tions, and  it  holds  that  in  an  ideal  social 
organization,  where  man  can  be  left 
free  to  follow  the  trend  of  his  indi- 
vidual bent  without  resulting  injury  to 
his  fellow,  each  should  be  free  to  fol- 
low such  calling  as  he  may  adopt,  with- 
out state  interference  or  regulation. 

"Engineering  in  the  United  States, 
under  absolutely  untrammeled  condi- 
tions in  the  past,  has  developed  effec- 
tive skill  and  a  high  degree  of  construc- 
tive ability  among  its  practitioners, 
during  which  period  the  provisions  for 
safety  have  been  adequate  under  aver- 
age conditions,  and  the  failures  which 
may  have  occurred  have  not  been  rated 
serious  enough  to  demand  legal  con- 
trol. Within  the  past  few  years,  how- 
ever, a  widely  supported  movement  had 
appeared,  resulting  in  the  passage  of 
laws,  requiring  licensing  or  registra- 
tion of  engineers  in  various  states,  and 
attempts  at  similar  legislation  in 
others.  It  is,  therefore,  a  condition  and 
not  a  theory  which  is  before  the  engi- 
neering profession  for  consideration, 
and  the  F.  A.  E.  S.  should  decide 
whether  it  will  lend  the  weight  of  its 
advice  upon  principle  only  or  will  ac- 
cept and  travel  with  tendencies. 

"The  registration  or  licensing  of  en- 
gineers, with  consequent  elimination 
from  practice  of  all  not  registered,  can 


be  supported  upon  only  two  grounds: 
(a)  the  benefit  of  the  profession;  (b) 
the  good  of  the  public. 

"Your  committee  has  grave  doubts 
whether  licensing  can  benefit  the  pro- 
fession enough  to  justify  the  cost  and 
annoyance  of  the  proposed  measure. 
Further,  your  committee  holds  it  should 
be  beneath  the  dignity  of  engineers  to 
fence  themselves  against  qualified  com- 
petition by  the  artificial  barrier  of  a 
statute. 

"Your  committee,  while  recognizing 
that  required  registration  might  not 
have  been  recommended  ab  initio,  be- 
lieve that  the  plan  has  now  reached 
such  development  as  to  deserve  con- 
sideration and  possible  direction  by  the 
F.  A.  E.  S.  (or  A.  E.  C.) 

"Therefore,  vour  committee  recom- 
mends to  the  A.  E.  C."(F.  A.  E.  S.)  an 
expression  of  opinion  that  such  legisla- 
tion may  properly  cover  engineers  and 
architects  charged  with  responsibility 
for  public  works.  Your  committee  is 
agreed  that  the  reasons  which  justify 
the  registration  of  engineers  responsi- 
ble for  public  works  do  not  apply  to 
mining  engineers.  Your  committee  is 
unable  to  agree  as  to  the  wisdom  or 
unwisdom  or  registration  of  engineers 
engaged  in  other  classes  of  work. 
Registration  laws  should  provide  reci- 
procity of  registration  admitting  to 
practice  engineers  registered  in  other 
states  and  should  further  provide  for 
the  admission  to  practice  of  properly 
accredited  engineers  from  states  hav- 
ing no  registration  laws. 

"Registration  laws  should  provide  for 
classified  registration,  that  the  cer- 
tificate may  indicate  those  branches  of 
engineering  in  which  the  registrant  is 
qualified  to  practice." 

In  adopting  the  report  of  its  com- 
mittee on  public  affairs,  headed  by  J. 
Parke  Channing,  of  New  York,  the 
executive  board  of  the  council  deter- 
mined, in  the  event  of  the  failure  of 
the  President's  efforts  to  bring  about 
greater  economy  and  efficiency  in  na- 
tional affairs  by  a  regrouping  of  Fed- 
eral functions,  to  press  independently 
a  nation-wide  movement  for  establish- 
ing a  Department  of  Public  Works. 

Mine  Signaling  Discussed 
by  Electrical  Engineers 

The  Utah  Section  of  the  American 
Institute  of  Electrical  Engineers  held  a 
meeting  on  May  26  at  the  Salt  Lake 
City  Commercial  dub.  A  paper  on 
"Mine  Signaling"  was  read  by  Abner 
R.  Wilson,  electrical  engineer  at  the 
Utah  Apex  mine. 

Institute  of  Metals  Meets  With 
Foundrymen's  Association 

The  Institute  of  Metals  Division  of 
the  A.  I.  M.  E.  held  a  joint  meeting 
with  the  American  Foundrymen's  As- 
sociation at  Rochester,  N.  Y.,  June 
5  to  9. 


SOCIETY    MEETINGS 
ANNOUNCED 


A  Western  mining  conference  of  the 
American  Mining  Congress  will  be  held 
at  Denver,  Col.,  on  June  20  and  21. 
The  discussion  will  be  devoted  exclus- 
ively to  problems  which  confront  the 
Western  mining  industry. 

The  annual  convention  of  the  Na- 
tional Lime  Association  will  be  held 
June  14  to  16,  at  Hotel  Statler,  Cleve- 
land, Ohio.  The  activities  of  this  con- 
vention will  deal  with  the  technology 
of  the  uses  of  lime  and  the  industrial 
problems  of  manufacturing  and  market- 
ing lime. 

The  International  Mining  Convention 

will  be  held  at  Nelson,  B.  C,  July  3-7. 
S.  S.  Fowler,  of  Riondel,  will  preside, 
and  Lieutenant  Governor  W.  C.  Nichol 
will  formally  open  the  convention.  An 
address  is  to  be  given  by  T.  A.  Rickard, 
of  the  Engineering  and  Mining  Journal- 
Press,  on  "English  Speaking  People." 
The  Hon.  William  Sloan,  Minister  of 
Mines,  will  speak  on  "British  Colum- 
bia's Mineral  Resources  and  Industrial 
progress." 


OBITUARY 


George  Lincoln  Heath  died  at 
Houghton,  Mich.,  May  27.  Mr.  Heath 
was  graduated  from  the  Massachusetts 
Institute  of  Technology  in  1888.  For 
thirty  years  he  was  chief  chemist  of 
the  Calumet  &  Hecla  Mining  Co.,  at 
Hubbell,  Mich.  Since  last  September 
he  has  been  connected  with  the  chem- 
istry department  of  the  Michigan  Col- 
lege of  Mines.  He  was  a  fellow  of 
several  scientific  societies  and  in  1916 
published  "The  Anaylsis  of  Copper,  Its 
Ores  and  Alloys." 

William  R.  Cox,  associated  for  over 
ten  years  with  the  Masen  Valley  Mines 
Co.,  of  Nevada,  died  from  heart  fail- 
ure at  San  Francisco  on  May  23.  He 
was  born  at  Cape  Breton,  Nova  Sco- 
tia, Canada,  in  1864.  He  came  to  the 
United  States  in  1883,  working  for 
three  years  in  Montana.  In  1896  he 
went  to  South  Africa  as  a  member  of 
the  staff  of  the  Simmer  Deep.  After 
three  years  on  the  Rand  he  went  to 
Western  Australia,  afterward  return- 
ing to  Africa.  Since  1910  he  had  been 
in  the  United  States,  in  Arizona  and 
Nevada. 


June  10,  1922 


MEN  YOU  SHOULD 
KNOW  ABOUT 


S.  J.  Kiddor,  of  Mogollon,  N  M., 
was  recently  in  San  Francisco. 

E.  C.  Warrener.  of  New  York,  has 
been    visiting  Cobalt  and   Kirkland. 

N.  E.  Dowell  is  at  Woodbury,  Conn., 
doing  tieUl  work  in  ground-water  ge- 
ology. 

R.  S.  Knappen  is  engaged  in  oil  and 
gas  work  in  the  Big  Horn  Basin,  Wy- 
oming. 

E.  H.  Mott  is  now  general  foreman 
of  the  U.  S.  Metals  Refining  Co.,  at 
Chrome,  N.  J. 

Thomas  Riggs,  former  Governor  of 
Alaska,  is  in  Porcupine,  after  visiting 
Cobalt  and  Kirkland. 

Edwin  E.  Chase,  of  Denver,  is  mak- 
ing mine  examinations  in  the  White 
Hills  district  of  Arizona. 

Dr.  John  H.  Finley  delivered  the 
Class  Day  address  at  the  Michigan  Col- 
lege of  Mines  on  June  9. 

George  H.  Garrey  has  returned  to 
Tonopah  from  a  several  weeks'  exam- 
ination trip  in  California. 

F.  H.  Moffit  sailed  from  Seattle  on 
June  7  to  make  geologic  surveys  in  the 
Chitina   region   of  Alaska. 

J.  A.  Carpenter  has  been  appointed 
superintendent  of  the  Randsburg  Sil- 
ver  Mining   Co.,   Randsburg,   Cal. 

Karl  C.  Parrish,  mining  engineer  of 
Barranquilla,  Colombia,  is  in  New 
York  for  a  visit  of  several  weeks. 

A.  E.  Fath,  on  leave  of  absence  from 
the  U.  S.  Geological  Survey  for  sev- 
eral  months,  has   sailed  for   Europe. 

O.  C.  Ralston,  of  the  U.  S.  Bureau 
of  Mines,  has  returned  to  Berkeley 
from  Arizona  and  the  Eastern  states. 

Samuel  W.  Cohen  has  returned  to 
Montreal  after  a  four  months'  trip  to 
California    and    other    Western    states. 

M.  R.  Campbell  left  Washington 
June  2  for  Wyoming,  where  he  will  ex- 
amine coal  claims  for  the  land  classi- 
fication board. 

Noah  A.  Timmis.  president  of  the 
Hollinger  Consolidated,  of  Porcupine, 
will  soon  visit  the  Elbow  Lake,  Man- 
itoba, mining  camp. 

William  G.  Mather,  president,  and 
S.  Livingstone  Mather,  secretary,  of 
the  Cleveland  Cliffs  Iron  Co.,  spent  the 
week  on  the  Marquette  Range. 

A.  F.  Buddington  is  sailing  from  Se- 
attle on  June  10  to  investigate  the 
mineral  deposits  of  the  Wrangell  dis- 
trict  of   southeastern   Alaska. 

H.  J.  Evans,  recently  engineer  on 
the  staff  of  the  Oriental  Consolidated 
Mining  Co.,  has  arrived  in  San  Fran- 
cisco from  Unsankinko,  Korea. 

Major  Julius  M.  Cohen,  of  Montreal, 
consulting  engineer  of  the  Elbow  Lake 
Mining  Corporation,  has  gone  to  Elbow 
Lake  to  inspect  the  company's  prop- 
ertv. 
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j.  l*.  Bickell,  in.  Bideni  of  the  Mcln 

tyre  Pon  upine  Mines,  I. til.,  is  at  the 
Bine  Diamond  coal  mines,  in  Alberta, 
in  which  the  Mclntyre  holds  a  half  in- 
terest. 

I  w  .  Yuughan  lectured  recently  to 
the  Naval  Medical  School  of  Washing- 
ton on  "The  Study  of  Earth  Science; 
Its  Objects  and  Interrelations  with 
Medicine." 

E.   I'.   Mathewson   has  been  Lnv<    ted 

with  the  Third  Order  of  the  Rising  Sun 
by  the  Japanese  government.  Tins  was 
given  Mr.  Mathewson  in  recognition  of 
his  services  in  helping  the  developing  of 


E.  P.  Mathewson 

the  mining  industry  of  Japan.  He  has 
also  been  elected  honorary  member  of 
the  Mining  Institute  of  Japan.  Mr. 
Mathewson  sailed  for  England  June  6 
on  the  Mauretania  for  a  month's  trip 
in  connection  with  his  recent  visit  to 
the  Burma  Corporation,  in  India. 

Dr.  S.  C.  Lund,  superintendent  of  the 
rare  and  precious  metals  station  of  the 
U.  S.  Bureau  of  Mines,  in  Reno,  has 
returned  to  Reno  from  a  two  months' 
trip   through  Eastern  states. 

Harry  C.  Dudley,  president  of  the 
Ahumada  Lead  Co.,  has  returned  to 
Duluth  after  several  months  in  the 
Southwest  and  Mexico  on  business  rel- 
ative to  his  mining  properties. 

N.  H.  Emmons,  2d,  has  just  returned 
from  Mexico,  where  he  has  been  for 
the  last  six  months  on  professional 
business.  He  visited  mines  in  the 
states  of  Jalisco  and   Oaxaca. 

Frank  W.  Davis,  of  Philadelphia,  has 
been  engaged  by  the  U.  S.  Bureau  of 
Mines  as  a  metallurgist  at  its  Min- 
neapolis station.  He  will  begin  work 
on  ferrous  metallurgy  on  July  1. 

E.  C.  Vigeon.  managing  director  of 
the  Bede  Metal  &  Chemical  Co.,  Ltd., 
at  Hebburn-on-Tyne,  England,  is  mak- 
ing a  visit  to  this  country.  He  will 
spend  most  of  his  time  in  the  Western 
states. 

J.  E.  Tiffany,  an  explosives  engineer 
on  the  staff  of  the  U.  S.  Bureau  of 
Mines,  has  returned  from  an  official 
visit   to    England,   where   he   has    been 


mi:. 
studying  proci  at  tin- 

John  ('.  Mi-u-alf  has  been  promoted 

to    the    position    of    chief    mining    en- 

foi     Pickands,    Mather    &    Co., 

tilling  the  vacancy  created  by  the  pro- 

f    \\  .     \     Rose,       Mr.    Metcalf 

will  make  his   headquarters  in  Duluth. 

Dr.  F.  \\ .  McNair,  president  of  the 
Michigan  College  of  in  New 

York  last  week  attending  a  meeting  of 
representatives  of  the  Society  for  the 
Promotion  of  Engineering  Education 
and  the  National  Industrial  Conference 
Board. 

O.  B.  Smith,  formerly  superintendent 
of  Granby  operations,  has  just  com- 
pleted an  exhaustive  examination  of  the 
placer  deposits  in  the  Lillooet  section, 
in   British  Columbia. 

H.  W.  Edmundson  has  completed 
the  installation  of  the  new  mill  for 
the  Asbestos  Corporation  of  America 
at  Eden,  Vt.  Mr.  Edmundson  leaves 
for  Oatman,  Ariz.,  to  report  on  the 
Leland  and  Vivian  groups  of  mines  for 
the  Vivian  Mining  Co.,  of  Los  Angeles. 

Frank  Corwin  has  just  returned  to 
Humboldt  after  a  ten-month  vacation, 
during  which  time  he  covered  fifteen 
thousand  miles  by  automobile  and  vis- 
ited practically  all  of  the  mining  dis- 
tricts of  interest  in  the  West.  Mr. 
Corwin  is  now  connected  with  the  Con- 
solidated Arizona  Smelting  Co. 

E.  C.  Bowers,  superintendent  of  the 
Wickwire  Mining  Co.'s  mines  on  the 
Menominee  iron  range,  has  been  ad- 
vanced to  the  position  of  general  su- 
perintendent of  the  Wickwire-Spencer 
Mining  Corporation,  with  headquarters 
in  Worcester,  Mass.,  and  will  take  up 
his  new  duties  at  an  early  date. 

W.  J.  Loring,  now  in  Washington, 
has  been  elected  president  and  manag- 
ing director  of  the  Carson  Hill  Gold 
Mines  and  related  enterprises.  Archie 
Stevenot  has  been  appointed  general 
manager  of  the  Carson  Hill  Gold 
Mines  and  Chapparral  Hill  group  re- 
cently acquired  by  the  Loring  inter- 
ests. 

C.  A.  Bennett,  general  superintend- 
ent of  the  Rochester  Silver  Corpora- 
tion, is  leaving  Rochester  for  Candel- 
aria  to  become  superintendent  for  the 
Candelaria  Mines  Co.  Ellsworth  Ben- 
nett, who  has  been  in  charge  of  the 
Tonopah  School  of  Mines  for  several 
years,  will  succeed  his  brother  as  su- 
perintendent of  the  Rochester  Silver 
Corporation. 

Dean  Thomson  of  the  Idaho  State 
School  of  Mines,  accompanied  by 
Keith  Horning,  president  of  the  Asso- 
ciated Miners  of  the  State  University, 
was  in  the  Coeur  d'  Alenes  and  other 
northern  sections  of  Idaho  during  the 
latter  part  of  May.  Mr.  Thomson  was 
accompanied  by  a  number  of  mining 
students  from  the  university,  and  many 
underground   inspections  were   made. 

Mining  and  metallurgical  engineers 
visiting  New  Y'ork  City  last  week  in- 
cluded: A.  C.  Langdon,  of  Palouse, 
Wash.:  J.  B.  Rhodes,  of  Philadelphia, 
Pa.;  and  A.  T.  Ward,  of  Havana,  Cuba. 
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Technical  Papers 


Back    Drill     Sharpening— T 

anadian  Instant..'  of 
Mining  and  Metallurgy-  (Room  603-604 
Drummond    Buildinj  .    Can- 

BOc)    contains    an    article 
Drill,  Bit,  and  Heel  Sharpening 
at   the  Murray    Mine."   by    E.   Hibbert. 
This     paper     includes    a     number    of 
descriptive    matter    rela- 
the  development  of  the  bit  that 
will  be  subsequently  used,  although  the 
Murray  mine  is  at  present  closed  down. 
The  sharpeners  and  furnaces  that  have 
been  installed,  and  also  the  general  ar- 
rangement of  the  various  devices,  are 
described. 

Mining  Industry  of  Idaho — S 
Campbell,  State  Inspector  of  Mines  of 
Idaho,  has  recently  issued  the  twenty- 
third  annual  report  of  his  department. 
This  is  essentially  a  directory  of  the 
mining  companies  having  property 
within  the  state.  117  pages  of  the  154  in 
the  report  being  devoted  to  a  compre- 
hensive list  of  this  nature.  The  com- 
panies are  classified  by  counties.  An 
additional  feature  is  a  bibliography  of 
the  liter!  ture  descriptive  of  the  geology 
and  mineral  resources  of  each  county. 
The  report  may  be  obtained  from  the 
Inspector  of  Mines,  Boise,  Idaho,  on 
request. 

Ontario  Gold  Deposits — Part  2  of  the 
thirtieth  annual  report  of  the  Ontario 
Department  of  Mines,  Toronto,  (free  on 
request)  is  entitled  "Ontario  Gold  De- 
posits, Their  Character,  Distribution, 
and  Productiveness."  The  book  does 
not  contain  detailed  descriptions  of  the 
various  properties,  but  gives  a  few 
words  about  almost  every  prospect  and 
mine  and  describes  general  types  of 
deposits,  together  with  sketch  maps  of 
the  various  districts. 

Fatigue  of  Metals — Publication  Xo.  4 
of  the  Engineering  Foundation  of 
United  Engineering  Societies,  29  West 
39th  St.,  New  York  City,  contains  a 
fifty-seven  page  paper  describing  re- 
search work  carried  on  at  the  engineer- 
ing experiment  station  of  the  Uni- 
of  Illinois  on  the  fatigue  of 
metals. 

Mine  Timber  Preservation  —  In  a 
paper,  "The  Preservative  Treatment  of 
Mine  Timber,"  presented  before  the 
South  African  Institution  of  Engineers 
(appearing  in  the  March,  1922,  issue  of 
the  Journal  of  the  South  African  Insti- 
tution of  Engineers,  P.  O.  Box  4609, 
Johannesburg,  S.  A.;  price,  2s.),  L.  D. 
Hingle  reviews  the  various  methods  of 
wood  treatment,  the  preservatives  used, 
and  the  general  results  obtained.  He 
also  outlines  practices  adopted  at  the 
•ep,  Ltd.,  and  the  Consolidated 
Main  Reef  mines,  on  the  Witwatersrand, 
where  waste  zinc  sulphate  liquor  was 
used  in  preserving  the  timber.  At  the 
latter  property,  sodium  chloride  was 
added  to  the  preserving  bath,  but  this 
was  found  unnecessary- 


Minnesota  Mines  -  -  The  "Mining 
Directory   of   .Minnesota   for    1922"    has 

been  issued  by  the  .Minnesota  School  of 
Experiment  Station,  Minneapolis, 
Minn.  11  is  a  book  of  166  pages,  of 
handy  pocket  size,  and  is  divided  into 
four  parts:  Part  1  contains  thirteen 
maps  of  the  various  mining  districts; 
Tart  2  a  list  of  all  mining  properties 
that  have  shipped  ore  or  are  listed  on 
the  tax  records  as  containing  ore;  Part 
;!  a  list  of  the  various  mining  com- 
panies that  are  identified  with  the  iron 
ranges;  also  a  list  of  officials,  subsidiary 
companies,  and  the  properties  in  which 
they  are  interested;  and  Part  4  a  partial 
list  of  men  associated  with  the  mining 
industry  of  the  state. 

Prospecting  in  Quebec — Vast  areas 
await  the  prospector  in  Canada,  and 
there  are  some  promising  districts  in 
Quebec.  A  five-page  paper  published 
in  the  Bulletin  of  the  Canadian  In- 
stitute of  Mining  and  Metallurgy  (603 
Drummond  Building,  Montreal),  de- 
scribes briefly  what  has  recently  been 
done  and  suggests  likely  districts.  The 
price  of  the  separate  is  25c. 

Gold  Metallurgy  —  Details  of  the 
treatment  of  a  refractory  gold  ore 
mined  at  Prestea  Block  A,  Gold  Coast, 
Africa,  are  given  in  the  Journal  of  the 
Chemical,  Metallurgical,  and  Mining 
Society  of  South  Africa  (Johannesburg; 
price,  3s.  6d.).  The  paper  describes 
practice  existing  during  1914  and  1915. 
The  gold  occurs  both  free  and  associated 
with  refractory-  sulphides  containing  ar- 
senic, antimony,  and  zinc.  Carbonaceous 
schist  is  also  present.  The  flow  sheet 
described  includes  stamping,  regrinding 
in  pans,  plate  amalgamation,  table  con- 
centration, roasting,  and  cyanide  and 
sulphide  treatment. 

Osmiridium  —  In  the  journal  men- 
tioned in  the  previous  note  is  also  a 
short  article  of  interest  to  chemists  on 
the  manipulation  of  osmiridium  con- 
centrate. Osmium  and  ruthenium  offer 
difficulties  in  assaying  as  well  as  emit- 
ting dangerous  fumes. 

Germany  and  Russia — Those  who  are 
interested  in  economic  trends  and  the 
condition  of  business  in  Germany  and 
Russia  will  find  a  recent  bulletin  of  the 
Chase  National  Bank,  of  New  York, 
worth  perusing.  It  is  entitled  "Ger- 
many and  Russia — A  Chapter  of  Un- 
certainties." The  bulletin  is  of  forty 
pages,  and  may  be  obtained  on  request 
to  the  bank  mentioned. 

New  Mexican  Geology— Bulletin  726-E 
of  the  U.  S.  Geological  Survey,  Wash- 
ington, D.  C.  (102  pages;  free  on  re- 
quest) is  entitled  "Geologic  Structure 
of  Parts  of  New  Mexico."  The  bulletin 
has  been  prepared  as  a  guide  to  the 
geologist  in  search  of  new  oil  fields. 

Nickel-Copper  Deposits — The 
Canadian  Mining  Journal  for  May  5, 
(Gardenvale,  Que.,  price,  15c.)  contains 
a  two-page  article  descriptive  of  the 
Shebandowan  nickel-copper  deposits  in 
western  Ontario.  The  minerals  are 
essentially  pyrite,  pyrrhotite,  and  chal- 
copyrite,  and  the  deposits  are  thought 
to  have  economic  possibilities. 


Recent  Patents 


Flotation  of  Gold  Ore — English  pat- 
ent No.  175,384,  Nov.  11,  1920.  H.  L. 
Sulman,  and  Minerals  Separation,  Ltd. 
According  to  an  abstract  published  in 
the  Journal  of  the  Society  of  Chemical 
Industry,  crushed  gold-bearing  ore  is 
treated  by  a  known  froth  flotation 
process,  preferably  in  a  neutral  or  alka- 
line condition  and  using  a  tar  oil  con- 
taining phenol  or  cresol.  A  second  sepa- 
ration is  effected  after  precipitating  a 
mineral  compound  (ferrous  sulphide)  in 
the  pulp.  Gold  is  separated  with  py- 
rites, and  the  recovery  of  pyrites  may 
be  taken  as  an  index  of  the  recovery  of 
gold.  The  concentrate  is  treated  sub- 
sequently by  the  usual  cyanide  process. 

Sulphur-Dioxide  Leaching — No.  1,- 
410,936.  E.  S.  Leaver  and  C.  E.  van 
Barneveld,  Tucson,  Ariz.  A  pulp  con- 
taining a  non-sulphide  ore  and  water  is 


subjected  to  hot  sulphur  dioxide  and 
oxygen,  producing  metallic  sulphate  in 
solution.  The  metal  is  then  precipi- 
tated and  separated  as  is  indicated  in 
the  accompanying  flow-sheet. 

Pulverized  Coal  for  Blast  Furnaces — 
No.  1,411,072.  R.  A.  Wagstaff,  Salt 
Lake  City,  Utah,  assignor  to  American 
Smelting  &  Refining  Co.,  New  York. 
A  solid  stream  of  pulverized  coal  is 
mixed  with  air  in  a  special  device  de- 
signed to  introduce  the  mixture  into  a 
blast-furnace  tuyere  to  the  best  ad- 
vantage. 

Magnetic  Ore  Separator — Canadian 
patent  No.  217,084.  H.  W.  Arnold, 
Vancouver,  Wash.  A  water-proof 
drum  inclosing  a  plurality  of  magnets 
for  removing  magnetic  material  from 
ore  pulp.  The  drum  revolves  in  a 
trough,  into  which  the  pulp  enters,  and 
means  are  provided  for  removing  he 
non-magnetic  tailing  as  well  as  the 
magnetic  material  from  the  face  of  the 
drum. 

Electrolytic  Nickel — Canadian  pat- 
ent No.  217,914.  N.  V.  Hybinette, 
Christian  ia,  Norway.  The  patent  covers 
the  use  of  a  filtering  diaphragm  which 
depletes  the  solution  in  the  cathode 
compartment,  of  acid  ions.  The  elec- 
trolyte is  fed  to  the  cathode  compart- 
ment and  removed  from  the  vicinity  of 
the  anode.  Particulars  of  the  use  of 
the  equipment  in  depositing  nickel  are 
given. 
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Leading  Events 


SUIT  for  $500,000  has  been  brought  by  the  Kennedy 
Mining  &  Milling  Co.  against  the  Argonaut  Mining 
Co.,  its  neighbor  at  Jackson,  Cal.,  for  damages  result- 
ing from  the  fire  in  the  latter's  property  three  years 
ago.  The  Argonaut  company  has  filed  a  counter  suit 
for  $800,000  for  damages  caused  by  the  flooding  of  its 
workings,  which  it  attributes  to  the  Kennedy's  care- 
lessness. 

Merger  of  the  Coniagas  Reduction  Co.  with  the  Elec- 
tric   Gas    Bleaching    Co.,    of    Niagara    Falls,    is    being 


planned.  The  latter  is  said  to  have  a  cheap  and  efficient 
process  for  treating  cobalt  ores. 

Plans  for  the  consolidation  of  the  Republic,  Midvale, 
and  Inland  steel  companies  as  the  North  American  Steel 
Co.  have  been  divulged. 

In  Guanajuato,  a  law  has  been  passed  permitting  the 
state  to  take  over  a  mine  or  factory  if  shut  down  be- 
cause of  a  strike. 

Smelting  has  been  resumed  by  the  International 
Smelting  Co.  at  Tooele,  Utah. 


Coniagas  Reduction  Co.  To  Merge 
With  Niagara  Falls  Company 

Latter    Has    Developed    Cheap    Process 
for   Treating   Cobalt   Ores — Chem- 
icals Also  Will  Be  Produced 

It  is  understood  that  the  Coniagas 
Reduction  Co.,  of  Ontario,  is  to  be 
amalgamated  with  the  Electric  Gas 
Bleaching  Co.,  of  Niagara  Falls.  The 
Coniagas  plant  was  built  at  Thorold  to 
treat  high-grade  cobalt  ores,  but  the 
collapse  of  the  market  for  cobalt  metal 
resulted  in  the  plant  being  shut  down, 
with  large  stocks  of  cobalt  residues  and 
speiss  on  hand.  Still  further  supplies 
are  being  accumulated  from  the  resi- 
dues after  the  treatment  of  ores  from 
the  Coniagas  mine. 

The  process  for  the  production  of 
cobalt  metal  and  oxides  was  both  com- 
plicated and  expensive,  but  it  is  under- 
stood that  the  Electric  Gas  Bleaching 
Co.  has  evolved  a  simple  and  inex- 
pensive method  with  the  use  of  fluorine 
gas.  If  the  companies  are  amalga- 
mated, one  will  have  the  supplies  of 
raw  material  and  the  other  the  process 
for  treating  them.  In  addition  to  co- 
balt metal  and  oxides,  caustic  soda, 
chlorine  gas,  and  liquid  chlorine  will  be 
produced. 

Consolidated  Mining  &  Smelting 
Will  Build  1,000-Ton  Mill 

The  Consolidated  Mining  &  Smelting 
Co.  of  Canada,  of  British  Columbia,  has 
definitely  announced  its  intention  to 
build  a  1,000-ton  mill  at  its  Sullivan 
mine.  The  cost  is  estimated  at  $1,500,- 
000,  and  the  plant  is  to  be  completed 
next  year.  The  mill  now  in  use  at 
Trail,  B.  C,  will  handle  the  ore  from 
the  Rossland  mines  of  the  company. 
The  works  office  of  the  company  is  at 
Trail.  Its  head  office  is  1202  C.  P.  R. 
Building,  Toronto. 


Guanajuato  Law  Permits  State 
to  Take  Over  Mine  in 
Case  of  Strike 
Some   Companies    May    Close    If    New- 
Measure   Is   Enforced 

The  Legislature  of  the  State  of 
Guanajuato,  Mexico,  has  passed  a  law 
giving  the  governor  power  to  take  over 
any  factory,  ranch  or  mine,  wherein 
the  owner  or  owners  attempt  to  close 
the  same,  in  the  event  of  a  strike  or 
other  disagreement  with  the  em- 
ployees. This  law  has  been  put  in  ef- 
fect in  lieu  of  provisions  under  the 
articles  of  the  Constitution  enabling 
Committees  of  Arbitration  to  enforce 
their  edicts.  Laws  that  are  similar  now 
obtain  in  the  states  of  Vera  Cruz, 
Puebla  and  Michoacan,  and  an  attempt 
is  being  made  by  the  governor  of  Chi- 
huahua to  put  one  through.  Mining 
companies  operating  in  these  jurisdic- 
tions look  upon  the  legislation  as 
threatening  the  life  of  their  opera- 
tions, and  a  number  of  important  con- 
cerns claim  they  will  be  obliged  to 
close  if  an  attempt  is  made  to  enforce 
the  new  laws. 

Representations  have  been  made  to 
the  Federal  authorities  in  Mexico  City 
that  this  legislation  is  in  violation  of 
their  pre-guaranteed  rights,  as  well  as 
opposed  to  common  sense  and  the 
spirit  of  reform  which  the  authorities 
desire  to   enforce. 


Democrata  Plant  Burned 

At  Cananea,  Sonora,  the  power  house 
and  warehouse  of  the  Democrata  Min- 
ing Co.  was  destroyed  by  fire  on  May 
24,  with  damage  of  $250,000.  The 
Democrata's  property  is  close  to  Ron- 
quillo,  the  Greene-Cananea  smelter 
town,  and  is  almost  surrounded  by  its 
larger  neighbor. 


New  Merger  of  Steel  Companies 
Planned 

Includes   Republic,   Midvale  and  Inland 

—All  Terms  Not  Disclosed,  It  Is 

Charged 

Plans  for  the  consolidation  of  the 
Republic  Iron  &  Steel  Co.,  the  Midvale 
Steel  &  Ordnance  Co.  and  the  Inland 
Steel  Co.  were  announced  on  June  1. 
The  Midvale  company  will  take  over 
the  other  two  and  will  probably  change 
its  name  to  the  North  American  Steel 
Co. 

The  terms  of  the  plan  are  as  fol- 
lows: 

"All  existing  obligations  of  the 
three  companies  are  to  be  assumed  by 
the  unified  company.  Existing  pre- 
ferred and  common  stocks  will  be 
changed  into  preferred  and  common 
stocks  of  the  unified  company.  The 
new  preferred  stock  is  to  have  a  par 
value  of  $100  per  share,  is  to  be  7 
per  cent  cumulative,  and  is  to  be  re- 
deemable at  $115  per  share  and  ac- 
crued dividends,  and  is  to  be  converti- 
ble for  twelve  years  into  new  common 
stock  at  the  rate  of  five  shares  of  new 
common  for  four  shares  of  new  pre- 
ferred. The  common  stock  is  to  be 
without  par  value. 

"All  assets  of  the  three  companies 
are  to  be  owned  by  the  unified  com- 
pany, except  the  Nicetown  plant  (the 
armor-making,  ordnance  and  forging 
plant)  of  the  Midvale  Steel  Co.,  which 
is  to  be  transferred  to  a  separate  com- 
pany with  a  capital  of  500,000  shares 
without  par  value. 

"Participation  in  the  new  stock  will 
be  as  follows: 

"Under  the  plan  Midvale  company 
stockholders  are  to  receive  75  per  cent 
in  new  common  stock  and  25  per  cent 
in  stock  of  the  company  formed  to  take 
over  the  Nicetown  plant. 
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intended   to   provide   $20,000,- 
000  additional  cash  working  capital  by 
of  common  stock. 
.    nations    are    pending    for    the 
acquisition  of  other  properties,  but,  ir- 
ve  of  the  outcome  of  these  ne- 
gotiations.   Midvale,    Republic    Iron    & 
Steel,    and    Inland    propose    to    proceed 
with  the  plan. 

"Messrs,  Kuhn,  Loeb  &  Co.  have 
agreed  to  act  as  bankers  for  the  plan." 
In  addition  to  these  terms,  it  is  said 
that  there  are  secret  clauses  in  the 
agreement,  by  one  of  which  Kuhn, 
Loeb  &  Co.  was  to  be  permitted  to 
raise  up  to  $20,000,000  "to  make  a  mar- 
ket" for  the  stock  of  the  new  company. 


International  Starts  Smelter 

at  Tooele.  Utah 
Operations  were  resumed  by  the  In- 
ternational Smelting  Co.,  at  Tooele, 
Utah,  on  June  1.  The  company  is  a 
subsidiary  of  the  Anaconda  Copper 
Mining  Co.  For  some  time  it  has  been 
gathering  and  stockpiling  ores.  Con- 
tracts have  been  made  for  ore  from 
most  of  the  western  mining  districts. 
The  Walker  Copper  Co.,  at  Portola, 
Cal.,  which  is  controlled  by  the  Ana- 
conda company,  is  expected  to  furnish 
a  large  part  of  the  copper  ores,  and  a 
better  rate  has  been  made  with  the 
Western  Pacific  R.R,  on  ores  from  its 
property.  Ores  from  the  Utah  Con- 
solidated, at  Bingham,  and  from  the 
Vipont  Silver  Mining  in  Box  Elder 
County,  will  also  go  to  Tooele;  likewise 
ores  from  the  Judge  and  Park-Utah 
properties  at  Park  City. 


Dredging  Plant  Ordered  for 
Work  at  Nome 

W.  P.  Hammon  and  others  have  made 
an  arrangement  with  the  Pioneer  Min- 
ing &  Ditch  Co.,  formerly  the  Pioneer 
Mining  Co.,  to  work  dredging  ground 
at  Nome,  Alaska,  according  to  word 
from  San  Francisco.  Contracts  have 
been  let  by  the  Hammon  interests  to 
the  Yuba  Manufacturing  Co.  for  the 
construction  of  two  nine^u.ft.  dredges 
and  a  1,200-hp.  plant,  all  to  be  i 
ation   in   the  summer  of  1923. 


Yukon  Gold  Co.  Completing 
Dredges 
The    Yukon    Gold    Co.    is    exporting 
from    San    Francisco    and    Xew    York 
machinery  to  complete  tin  dredges  Ma- 
lay No.  2  and  4  in  the  Federated  Malay 


Kennedy  Company  Sues  Argonaut 

for  Damage  from  Fire 
\~k-   $500,000 — Defendant   Files  Coun- 
ter   Suit    for    $800,000 

Suit  for  $500,000  damages  was  filed 
May  27  by  the  Kennedy  Mining  & 
Milling  Co.  against  the  Argonaut  Min- 
ing Co.  Both  companies  have  adjoin- 
ing properties  near  Jackson,  Cal.,  and 
are  among  the  largest  gold-mining  com- 
panies in  the  West.  Fire  started  un- 
derground in  the  Argonaut  on  March 
27.  1919.  The  mine  was  sealed  and  the 
fire  thought  to  be  extinguished  by  the 
use  of  carbon  dioxide  gas,  which  was 
forced  into  the  mine  on  April  3,  1919. 
The  mine  was  reopened  on  April  12, 
and  the  fire  broke  out  again  on  April 
13.  It  was  then  bulkheaded,  but  later 
it  was  found  necessary  to  flood  both 
the  Argonaut  and  Kennedy.  Flooding 
of  the  mines  started  March  15,  1920. 
In  May,  1921,  both  mines  were  un- 
watered,  and  were  reopened  last  fall. 

The  owners  of  the  Kennedy  property 
contend  that  the  fire  in  their  property 
was  the  result  of  the  destruction  of  a 
barrier  wall  between  the  two  mines 
and  that  no  attempt  was  made  to  check 
the  progress  of  the  fire  into  the  Ken- 
nedy. W.  E.  Colby  and  John  Partridge 
are  the  attorneys  for  the  Kennedy. 

The  Argonaut  Mining  Co.  has  filed 
a  counter  suit  against  the  Kennedy, 
asking  for  $800,000  damages.  The 
Argonaut  alleges  that  the  Kennedy 
carelessly  handled  the  fire  and  flooded 
both  mines,  causing  the  Argonaut  to 
be  shut  down  for  more  than  a  year. 


Mill  for  Clifton  Porcupine 

Work  has  been  resumed  by  the  Clif- 
ton Porcupine  Mines,  Ltd.,  of  Porcu- 
pine, Ont.  A  favorable  feature  of  this 
promotion  is  the  assurance  that  every 
dollar  realized  from  the  sale  of  stock 
will  be  spent  on  the  property.  A  small 
mill  will   soon  be  built. 


Grand  Central  Requires 
Large  Expenditure 

It  is  estimated  that  the  Chief  Con- 
solidated Mining  Co.,  of  Eureka,  Utah, 
will  have  to  spend  about  $200,000  to 
bring  the  Grand  Central  Mining  Co.,  at 
Mammoth,  Utah,  control  of  which  it 
recently  acquired,  to  a  point  where 
more  economical  operation  will  be  pos- 
sible. Items  of  this  necessary  expendi- 
ture are  given  by  Cecil  Fitch,  manager, 
as  follows: 

Electrification  and  additions  to  hoist 
$20,000;  additional  compressor  unit  and 
motor,  $12,000;  general  power  supply, 
$5,000;  additional  tramway  equipment, 
$4,000;  additional  underground  equip- 
ment, $11,000;  shaft  repairs,  $13,000; 
surveying,  mapping,  geological  ex- 
amination, and  similar  work,  $10,000; 
total,  $83,000.  In  addition,  $100,000 
will  be  required  to  initiate  intensive 
development  and  efficient  exploration. 
In  the  near  future  when  development 
has  reached  water  level,  it  is  estimated 
$83,000  will  be  needed  to  install  com- 
plete pumping  equipment. 


New  Guinea  Copper  Mines 
Increase  Capital 

By  Vablr  from   Reuters  to  "Engineering  and 
Mining  Journal  Pr«««." 

Melbourne,  May  25 — The  annual  re- 
port of  the  New  Guinea  Copper  Mines 
announces  an  increase  in  capital  to 
£500,000  sterling.  It  also  recommends 
the  expenditure  of  £78,000  in  develop- 
ment, including  the  erection  of  a 
smelter  and  converter  and  a  three-mile 
aerial  tramway. 


Iron  Ore  Production  in  France 
Two-Thirds  Normal 

By  Reuters  Agency 

The  production  of  iron  ore  in 
France  during  1921  amounted  to  14,- 
106,368  tons,  as  compared  with  21,- 
918,000  tons  in  1913  and  13,871,187 
tons  in  1920. 


Magma  Copper  Breaks  Ground 
for  New  Smelter 

Work  has  been  started  by  the 
Magma  Copper  Co.,  Superior,  Ariz., 
on  foundations  for  the  new  smelter. 
The  site  is  near  the  railroad  station  in 
lower  Superior,  about  a  quarter  of  a 
mile  down  hill  from  the  main  shaft. 
Four  grading  camps  are  working  on  the 
new  broad-gage  railroad.  W.  C. 
Browning,  manager  of  the  Magma,  has 
made  inspection  of  the  company's  Three 
R  property  near  Patagonia. 


Idaho-Maryland  Company  May 
Enlarge  Mill 

The  Idaho-Maryland  Mines  Co.,  oper- 
ating near  Grass  Valley,  Calif.,  may 
enlarge  its  twenty-stamp  mill,  accord- 
ing to  local  reports.  The  company's 
office  is  1213  Hobart  Building,  San 
Francisco. 


Rhodesia's  Gold  Output 


London,  June  2  —  The  production  of 
gold  in  Rhodesia  during  April  totaled 
54,318  ounces. 


Magma  Chief  to  Reorganize 

A  special  meeting  of  the  Magma 
Chief  Copper  Co.  will  be  held  on  June 
15  at  Mesa,  Ariz.,  at  which  the  stock- 
holders will  be  asked  to  authorize  the 
sale  of  the  property  to  a  new  corpora- 
tion known  as  the  Magma  Chief  Con- 
solidated Copper  Co.  The  considera- 
tion will  be  $52,529.61  or  875,494 
shares  of  the  new  company.  Stock- 
holders of  the  Magma  Chief  may  either 
take  their  proportionate  share  of  the 
money  purchase  price,  or  3  cents  per 
share,  or  else  receive  one  share  of 
stock  in  the  new  company  for  two 
shares  of  Magma  Chief  stock,  subject 
t^  an  assessment  of  3  cents  per  share. 

Magma  Chief  owes  between  $15,000 
and  $20,00!).  In  addition  to  this,  the 
company's  Sombrero  Butte  property 
v/as  sold  last  October  on  judgments 
amounting  to  ?8,000.  It  has  been  ac- 
quired by  the  new  company. 
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News  from  Washington 


60  Per  Cent  of  Bureau's  Funds 

for  Work  on  Coal 
Balance  for   Metals  and   Non-metallics 

— Mine   Economist    To  Be 
Added  to  Staff 

Of  the  $1,580,900  carried  in  the  In- 
terior Department  appropriation  act 
for  the  work  of  the  Bureau  of  Mines 
about  60  per  cent  will  be  spent  for 
work  in  behalf  of  the  coal-mining  in- 
dustry. The  remainder  will  be  devoted 
to  metal  mining  matters  and  work  on 
other  minerals.  Particular  attention  is 
to  be  given  mining  problems  in  Mon- 
tana during  the  fiscal  year  which  be- 
gins July  1,  The  matter  of  ventilation 
in  metal  mines  is  to  be  accorded  special 
consideration.  Two  metal-mining  engi- 
neers are  being  transferred  to  Butte. 
Billings  is  to  be  made  the  headquarters 
of  a  deputy  mineral  supervisor.  In- 
creased attention  will  be  given  oil  in 
that  state. 

The  report  that  the  Bureau's  work 
in  Utah  will  be  curtailed  during  the 
next  fiscal  year  is  without  foundation. 
There  will  be  no  reduction  whatever  in 
the  amount  expended  by  the  Bureau  in 
that  state.  The  impression  that  there 
would  be  a  reduction  doubtless  had  its 
origin  in  the  announcement  that  some 
of  the  ore-dressing  wTork  being  done  in 
co-operation  with  the  University  of 
Utah  is  to  be  discontinued.  The  inten- 
tion, however,  is  simply  to  transfer  that 
work  for  a  year  from  the  laboratory  to 
the  plants  at  several  Utah  mines. 

A  well-qualified  research  man  is  to 
be  assigned  to  work  on  explosives  ex- 
clusively. The  demands  for  routine 
testing  have  been  so  great  recently  that 
comparatively  little  work  could  be  done 
on  explosive  research,  but  an  allotment 
of  the  appropriation  for  the  next  fiscal 
year  will  be  made  so  as  to  allow  the 
employment  of  a  comparatively  high- 
salaried  man  to  devote  all  of  his  time 
to  that  work. 

Though  the  Bureau  is  receiving  a 
much  larger  appropriation  for  its  su- 
pervisory wTork  in  connection  with  the 
mineral  leasing  act,  this  simply  means 
the  enlargement  of  the  present  force. 

An  allotment  is  being  made  that  will 
permit  the  completion  of  the  electrifica- 
tion of  the  Bureau's  experimental  mine 
at  Pittsburgh. 

A  new  policy  with  regard  to  the  Bu- 
reau's surgeons  is  to  be  put  into  effect 
July  1.  Under  the  existing  policy  the 
surgeons  have  been  stationed  on  the 
mine  rescue  cars.  In  the  future  they 
will  have  headquarters  at  central 
points  where  they  will  be  available, 
when  not  on  duty  at  mines,  for  investi- 
gation wci'k. 

It  has  become  increasingly  apparent 
that  the  work  on  certain  of  the  basic 
problem;  connected  with  the  mining  in- 
dustry will  have  to  be  done  at  the  well- 
equipped  Pittsburgh  station,  regardless 
of  the  section  of  the  country  in  which 
the  problem  arises.  For  that  reason 
there  will   be   some  increase  next   year 


By  PAUL  WOOTON 
Special  Correspondent 

in  the  amount  of  money  allotted  to  the 
Pittsburgh  station. 

A  mine-  economist  will  lie  added  to 
■  au's  staff  on  July  1.  Indus- 
tries and  other  departments  of  the  Gov- 
ernment are  calling  more  and  more  on 
the  Bureau  of  Mines  for  economic  de- 
ductions and  forecasts  in  the  field  of 
minerals.  For  that  reason  arrange- 
ments arc  being  made  to  handle  such 
matters  in  a  more  uniform  manner  than 
heretofore. 

Arrangements  have  been  made  for 
active  co-operation  with  the  Joseph  A. 
Holmes  Safety  Association,  the  Na- 
tional Safety  Council  and  other  safety 
organizations.  At  least  $6,000  will  be 
made  available  for  that  purpose. 

Since  Congress  declined  to  continue 
the  appropriation  for  the  non-metal 
work  which  the  Bureau  has  been  doing, 
it  will  be  necessary  to  draw  on  the 
general  appropriation  for  the  funds 
necessary  to  draw  up  conclusions  and 
make  the  results  of  last  year's  work 
available  to  industry. 

Congress  was  sufficiently  liberal  to 
make  it  possible  to  continue  at  the 
present  rate  the  amount  of  work  being 
done  in  the  cryogenic  laboratory. 


War  Mineral  Commissioner 
Needs  Engineer's  Advice 

After  an  extended  study  of  the  claims 
which  have  been  reopened,  the  War 
Minerals  Relief  Commissioner  has  be- 
gun the  issuance  of  recommendations 
in  considerable  numbers.  With  the  ex- 
ception of  the  awards  to  the  Whitmarsh 
Mining  Co.  and  to  George  H.  Crosby, 
which  totaled  over  $300,000,  it  is  ap- 
parent that  Judge  Robinson  is  not  hand- 
ing out  largesse  with  a  liberal  hand. 
Those  who  are  following  the  work  of 
the  War  Minerals  Relief  Commissioner, 
however,  see  evidences  of  the  lack  of 
wisdom  of  designating  an  attorney  to 
pass  judgment  alone  on  technical  mat- 
ters. There  is  a  feeling  in  some  quar- 
ters that  the  original  plan  of  a  commis- 
sion with  three  members  would  be 
better  in  that  it  would  make  it  possible 
to  have  an  engineer  as  one  of  the 
members. 


Mineral  Rights  Bill  Introduced 

A  bill  adjusting  mineral  rights  on 
homestead  and  desert  'and  entries  de- 
signed to  protect  the  homesteader  has 
been  introduced  in  the  House  by  Rep- 
resentative Taylor,  of  Colorado.  It  af- 
fects homestead  entries  where  subse- 
quent to  entry  the  mineral  deposits  are 
embraced  in  permits,  leases  or  other 
mineral  disposition.  The  bill  provides 
that  whenever  the  surface  of  public 
lands  not  classified  or  known  to  be 
valuable  for  minerals  is  entered  under 
the  homestead  or  desert  land  laws,  the 
mineral  deposits  of  the  land  shall  not 
thereafter  be  embraced  in  any  permit, 
lease,  or  entry  unless  the  applicant  for 
permit  complies  with  certain  conditions. 


Dul.v   on  Manganese  Ore  Restored 

by  Senate 
Finance     Committee's     \mcndment 

Placing   It   on   Free   Lisl    Rejected — 

Claimed  Survey's  Estimates 

An-   Not    1   |i  I.,  It;. I. 

Advocates  of  a  duty  on  manganese 
re  victorious  in  the  Senate  tariff 
debate  when  the  Senate  on  June  5,  by  a 
vote  of  19  to  35,  rejected  the  Senate 
Finance  Committee's  amendment  plac- 
ing the  product  on  the  free  list,  aad 
restoring  the  House  duty  of  lc.  a  pound 
on  manganese  ore  or  concentrates  in  ex- 
cess of  30  per  cent  of  metallic  man- 
ganese. The  amendment  was  offered 
by  Senator  Nicholson,  of  Colorado,  who 
delivered  a  long  speech  in  behalf  of 
protection  to  the  American  manganese 
industry. 

The  debate  largely  revolved  around 
the  question  as  to  whether  American 
deposits  of  manganese  were  sufficient 
to  meet  the  requirements  of  the  steel 
industry.  Reports  of  the  Geological 
Survey  to  the  effect  that  they  were  not 
sufficient  were  relied  on  by  members 
of  the  Finance  Committee  in  defence  of 
placing  the  product  on  the  free  list. 
Advocates  of  the  duty,  including  Sena- 
tors Nicholson,  of  Colorado;  Oddie,  of 
Nevada;  Bursum,  of  New  Mexico;  and 
Walsh,  of  Montana,  contended  that 
American  reserves  could  supply  all 
needs,  and  insisted  that  if  the  steel  in- 
dustry was  protected  on  articles  it  pro- 
duced it  should  bear  a  duty  on  the 
articles  which  it  purchased,  including 
manganese. 

Though  not  criticizing  the  Geological 
Survey,  advocates  of  the  duty  said  that 
the  Survey's  reports  as  to  manganese 
reserves  were  not  up  to  date,  owTing  to 
lack  of  funds.  Senator  Willis,  of  Ohio, 
who  opposed  the  manganese  duty, 
promised  to  aid  in  securing  more  funds. 

Senator  Willis  said  that  though  he 
did  not  object  to  a  reasonable  duty  on 
manganese,  he  thought  the  proposed 
duty  was  prohibitive.  Senator  Mc- 
Cumber  said  that  no  other  duty  could 
be  considered,  as  less  than  lc.  a  pound 
was  not  sufficient,  and  he  left  it  to  the 
Senate  to  detenu  ine  whether  the  duty- 
should  be  imposed  or  not. 

An  amendment  by  Senator  Poindex- 
ter,  of  Washington,  increasing  the  duty 
on  crude  magnesite  from  rVc.  per  lb. 
to  ic.  per  lb.  was  adopted  by  a  vote  of 
29  to  22.  He  explained  this  would  in- 
crease the  duty  from  $6.25  to  $10  a  ton, 
w  ich,  he  said,  was  necessary  to  protect 
lean  producers. 

An  amendment  by  the  Washington 
Senator  increasing  the  duty  on  dead- 
burned  and  grain  magnesite  from  fV.c. 
per  'b.  was  also  adopted  and  like- 
wise an  amendment  increasing  the  rate 
on  caustic  calcined  magnesite  from  lc. 
to  3c.  per  lb.  An  amendment  increas- 
ing the  duty  on  magnesite  brick  from 
tV.  to  3c.  per  lb.  was  passed  over  until 
the  brick  duties  in  other  schedules  were 
passed  on. 
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London  Letter 

l.etluld    l'ropnei.ir>    to    Enlarge    Mill— 
ol    I  \  enemj   Shares  in 
South    Africa. 

B\    \\  -   A.   DOMAN 

Loadon,  Haj  86  Usl  week  1  men- 
that  the  Geduld  Proprietary 
had    decided    to    increase    the 

|    its    mill    from    40 

monthly.     The  consulting 
r  gives  throe  reasons  foi 
mending  the   enlargement:    tli    Strong 
ore    reserves    position;    t2>    high-grade 
ore  developed  has  for  some  years  been 
equal    to    the    requirements    of   the   en- 
larged   plant;    and    (3)    the    accumula- 
tion of  two  and  a  half  million  tons  of 
low-grade    ore,    which    it    is    estimated 
Id   a  profit   of   10s.  per  ton,  as 
all  charges  in  connection  with  its  de- 
velopment  have   been   met.     The   ratio 
of    high-grade    ore    to    low-grade    for 
ears  seems  to  have  been  7.5  to 
Apparently,   the   management   ill- 
Bend   ore   to  the  enlarged  mill 
in  these  proportions,  the  average  value 
then  being  7.2  dwt.     Working  costs  are 
per  ton,  and  it  is  hoped,  in 
'   the   improved   industrial   posi- 
tion, to  get  them  down  to  18s.  per  ton. 
At  an  aTerage  milling  of  850,000  tons 
per  annum — the  actual  capacity  of  the 
mill  is  about  121  per  cent  in  excess  of 
the  nominal— the  reserves  with  devolop- 
ment  rock   would   supply   requirements 
for  about  eight  years. 

According  to  a  cable  dispatch  re- 
ceived earlier  in  the  week,  a  discovery 
of  auriferous  ore  has  been  made  at  a 
place  called  Muriel  Tank,  about  300 
miles  northwest  of  Sydney,  New  South 
Wales.  As  usual  in  most  gold  finds, 
high  assays  are  reported — up  to  50  oz. 
to  the  ton,  in  fact.  At  present  the 
news  is  received  here  with  a  good  deal 
of  skepticism,  in  view  of  the  manner  in 
which  such  finds  have  a  habit  of  pinch- 
ing out. 

Nigerian  tin-mining  companies  are 
anxiously  looking  forward  to  the  time 
when  the  price  of  the  metal  will  im- 
prove, for  according  to  engineers'  re- 
ports, some  of  the  deposits  are  un- 
usually rich.  The  Bisichi  company's 
ground  is  said  to  contain  an  average 
01  3  lb.,  with  an  average  depth  of  21 
ft.  The  Keffi  company  reports  that  it 
has  proved  an  average  of  3.1  lb.  over 
an  average  depth  of  37  ft.  So  far, 
tons  of  tin  has  been  proved  by 
the  Keffi  company  and  values  are  ex- 
tending both  up  and  down  the  stream. 

Apparently,  the  Custodian  of  Enemy- 
Property  in  the  Union  of  South  Africa, 
in  conjunction  with  the  Public  Trustee 
on  this  side,  is  about  finishing  his 
so  far  as  the  disposal  of  .ex- 
enemy  shares  in  mining  companies  is 
concerned.  The  Consolidated  Invest- 
ment Co.,  otherwise  Barnato's,  have 
acquired  from  these  officials  the  shares 
in  their  group  of  companies;  the  Union 
Corporation  has  acquired  the  shares  of 
its    group;     the    Central     Mining    and 


Kami    Mines    have    acquired    the    re- 
shares    in    their    group,    and 

now    it    is    announced    that    the    Con- 

solidated  Mines  Selection,  together  with 

American     Corporation    of 

.  have  acquired  the  shares 

npanies   which   they  control. 

The    numbers    are    not   exactly    known, 

but    there    are    approximately    80,000 

Brakpans,  and  70,000  Springs  Mines  in 

ton. 

1  gather  from  a  conversation  I  have 
had  with  a  technical  man  just  arrived 
from  Perth,  that  the  outlook  for  the 
Hampton  field  is  not  particularly 
bright  He  tells  me  that  it  is  just 
"touch  and  go"  as  to  whether  the  lode 
in  the  Celebration  mine  will  continue 
in  depth,  but  according  to  him  it  would 
have  to  persist  a  considerable  distance 
before  shareholders  could  expect  to  re- 
tny  return  on  their  money. 

The  Golden  Horseshoe  Estates 
worked  under  abnormal  conditions  last 
year,  only  a  minimum  amount  of  de- 
velopment work  being  done,  which 
necessitated  drawing  a  large  proportion 
of  the  ore  mined  from  the  higher  grade 
stopes,  and,  naturally,  this  reduced  the 
tonnage  and  value  of  the  ore  reserves. 
The  mill  ran  to  only  about  60  per  cent 
of  its  capacity.  If  one  takes  the  cost  of 
mining,  excluding  development  on  ton- 
nage milled  last  year,  there  is  a  sub- 
stantial rise  of  Gs.  2d.  per  ton,  but  if 
the  costs  are  worked  out  at  per  oz.  of 
fine  gold,  it  is  seen  that  the  expense 
last  year  was  £4  per  oz.,  in  comparison 
with  £4  3s.  per  oz.  in  1920.  The  per 
ton  use  is  due,  of  course,  to  the  mill- 
ing of  a  smaller  tonnage — 104,226  tons, 
against  125,340  tons.  Last  year  the  ore 
sent  to  the  mill  was  the  lowest  quantity 
since  1901. 


Bilbao    Iron    Ore    Consignments 

Show  Increase 

Madrid,     May     20 — During    the    first 

three  months  of  1922  the  port  of  Bilbao 

consigned    392,363    tons    of    iron    ore, 

against  262,721  tons  in  1921. 


Rand  Gold  Industry  Normal 
by  Fall,  Smuts  Says 

By  Reuters  Agency 

Capetown,  May  22 — In  outlining  the 
Government's  industrial  policy  in  the 
Union  House  of  Assembly,  General 
Smuts  foreshadowed  a  new  lease  of 
life  for  the  gold  mining  industry  and 
pointed  out  that  efforts  were  being 
made  to  secure  an  outlet  for  South 
African  coal  on  the  Indian  Ocean. 
The  gold  industry,  the  Premier  said, 
should  be  working  normally  by  Sep- 
tember, thus  absorbing  most  of  the 
unemployed,  but  provision  must  still 
be  made  for  the  semi-skilled  and  un- 
skilled workers.  The  Government 
hoped  by  means  of  railway  construc- 
tion, irrigation  and  afforestation 
schemes  to  absorb  all  of  them  and  the 
renewal  of  these  men  from  the  Rand 
was  already  proceeding  steadily. 


Johannesburg  Letter 

Many     Still     Unemployed — Operations 
Hampered  by  Loss  of  Natives 

By  John  Watson 

Johannesburg,  May  2 — Recent  re- 
ports from  various  branches  of  the 
South  African  White  Labor  Bureau 
show  a  serious  state  of  unemployment 
following  the  strike.  The  report  of  the 
Johannesburg  branch  showed  close  on 
1,600  applications  for  work  in  March, 
being  an  increase  of  400  as  compared 
with  February.  Of  these  March  ap- 
plicants, work  could  be  found  for  only 
419. 

Certain  trade  unionists  complain  of 
victimization  as  to  the  gold  mines;  the 
opinion  is  expressed,  however,  that 
these  same  men  need  to  be  reminded 
once  more,  that  the  strike  which  their 
leaders  (or  miisleaders)  precipitated, 
had  the  effect  of  causing  an  exodus 
of  nearly  50,000  native  mine-workers 
from  the  Rand  to  their  homes.  It  will 
take  several  months  of  recruiting  to 
restore  that  number;  also  certain  low- 
grade  mines  suffered  severe  losses 
owing  to  the  stoppage  and  dislocation. 
Recent  figures  show  that  about  5,000 
white  men  are  now  employed  under- 
ground by  the  gold  mines  as  compared 
with  9,000  before  the  strike  (exclud- 
ing officials  in  each  case).  If  sur- 
face workers  and  officials  are  included 
the  total  number  of  Europeans  now 
employed  is  approximately  14,000. 

The  annual  general  meeting  of  the 
Witwatersand  Native  Labor  Associa- 
tion, Ltd.,  was  held  on  April  24,  H.  O. 
Buckle  presiding.  He  referred  to  the 
serious  loss  of  56,000  natives  from  the 
mines  caused  by  the  recent  strike. 
Such  a  loss  would  require  considerable 
time  and  recruiting  to  make  up. 
Roughly  speaking,  one  European  is 
employed  on  the  mines  for  every  ten 
natives.  Mr.  Buckle  also  referred  to 
the  ban  on  the  employment  of  natives 
from  north  of  latitude  22  degrees 
south  of  the  equator,  which  still  oper- 
ates. Several  commissions  have  recom- 
mended the  removal  of  this  ban,  but,  so 
far,  our  Government  has  not  removed 
it. 

In  the  report  from  Bloemfontein,  a 
slight  boom  is  indicated  in  alluvial  dia- 
mond digging  at  Parys,  on  the  Vaal 
River.  It  is,  however,  uncertain  at 
present  to  what  extent  this  proposition 
will  be  payable. 

A  promising  discovery  of  gold  has 
been  made  in  the  Gwanda  district  on 
the  Insindi  ranch,  a  mile  north  of  the 
Insindi  kopjes.  The  Abercoon  Gold 
Mining  Co.  has  secured  an  option. 
Several  small  workers  in  various  parts 
of  Southern  Rhodesia  are  said  to  be 
making  good  monthly  profits. 

It  recently  transpired  that  a  cer- 
tain debris  washer  treating  tailings 
heaps  at  Kimberley  has  recovered  dia- 
monds worth  over  £36,000  during  the 
past  53  years.  The  city  council  has 
now  prohibited  such  washing  on  heaps 
under  its  control. 


Jane   10,  1922 


Engineering  and  Mining  Journal  I 


1021 


Melbourne  Letter 

Construction  Work  at   Hampton   Plains 

—Now   Mill  at  Hair's  < ■•>!«)  Reel 

Started — I'lanninj;  Smelter 

in  Papua 

By  Peter  G.  Tait 

Melbourne,  May  8 — Matters  are  mov- 
ing slowly  in  the  Hampton  Plains  field, 
West  Australia.  The  Celebration  treat- 
ment plant  is  at  work,  but  only  fifty 
tons  daily  is  being  crushed.  The  White 
Hope  is  engaged  on  the  erection  of  a 
small  treatment  plant.  Hampton  Prop- 
erties is  sinking  a  main  shaft  on  Block 
45  to  prove  the  extent  of  the  orebody 
developed  by  prospecting  shafts.  The 
erection  of  a  power  and  treatment  plant 
on  this  lease  is  under  consideration. 
The  Golden  Hope  is  being  developed 
north  and  south  of  the  100  level;  the 
average  value  of  the  last  244  ft.  is 
given  as  44s.  per  ton. 

The  Western  Australian  government 
has  appointed  Captain  William  Jones 
as  leader  of  a  properly  equipped  pros- 
pecting party  which  is  to  be  sent  out 
under  the  scheme  devised  by  the  pros- 
pecting board.  The  scene  of  operations 
has  not  yet  been  announced  but  it  will 
probably  be  in  the  Yilgram  field  beyond 
Hampton  Plains  and  the  back  districts 
of  Kalgoorlie. 

The  battery  at  Muir's  Gold  Reef's 
Mines,  nine  miles  from  Te  Puke,  New 
Zealand,  was  officially  opened  by  the 
Prime  Minister  recently.  Twenty  head 
of  stamps  are  operated,  together  with 
four  tube  mills.  It  has  a  capacity  of 
125  tons  per  day.  J.  R.  Noble,  the  man- 
ager, reports  that  there  is  in  sight  suffi- 
cient high-grade  ore,  averaging  71s.  per 
ton,  to  run  for  two  years  or  more. 

The  New  Guinea  Copper  Mines,  Ltd., 
which  is  operating  the  Dubuna  and 
Laloki  mines,  in  Papua,  is  negotiating 
with  the  commonwealth  government, 
which  controls  the  territory,  to  take 
over  the  company's  jetty  and  railway 
line  (the  only  railway  in  Papua)  for 
£45,000.  If  the  negotiations  are  com- 
pleted, it  is  understood,  the  company 
will  raise  additional  capital  to  develop 
the  mines  and  proceed  with  the  erection 
of  a  smelter  at  Bootless  Inlet.  As  the 
ore  is  a  valuable  flux  for  mixing  with 
siliceous  ores,  it  is  anticipated  that 
when  the  Australian  copper  mines  are 
in  a  position  to  resume  there  will  be  an 
outlet  for  about  3,000  tons  per  month. 

BURMA 

Burma     Corporation     Reports     Assays 
of  High-Grade  Ore 
Bawdwin — The     Burma     Corporation 
reports  assays  of  samples  taken  in  its 
seventh  level  crosscut,  in  which  high- 
grade  ore  was  recently  cut,  as  follows: 
Silver,      Lead,        Zinc, 
Oz.     Per  Cent  Per  Cent 
4—  35  ft.  5  7  11 

35—  50  ft.        10  14  6 

50—  95  ft.  4  5  6 

95— 120  ft.  8  15  10 

120— 135  ft.  7  9  5 

135—  145  ft.        48  47  22 

145 — 149  ft.         12  19  7 

A  deflected  crosscut  has  been  started 
so  as  to  get  the  full  section  of  the 
orebody. 


i  W  \l>  \ 

British   Columbia 

Twelve     Dominion     Geological     Survey 
Parties  to  Work  in  Province 

Victoria — Government  mining  engi- 
neers in  British  Columbia  have  ad- 
dressed  between  three  and  four  thousand 
prospectors  or  potential  prospectors 
in  lectures  delivered  during  the  past 
winter.  In  one  district  the  engineer 
was  called  upon  to  speak  to  the  children 
attending  public  schools.  It  is  gener- 
ally agreed  that  no  more  effective 
method  could  be  found  for  stimulating 
inten  si  in  minerals  and  the  mining 
industry. 

The  first  of  the  vessels  leaving  Brit- 
ish Columbia  and  Washington  ports  for 
Nome,  Alaska,  is  on  her  way  north. 
The  season  has  opened,  and  mining 
operations  there  soon  will  be  in  full 
blast. 

The  extension  of  the  Premier  mine 
road,  the  construction  of  a  trail  into 
the  Unuk  country,  the  building  of  a 
over  the  Bear  River,  and  the  rebuilding 
of  that  over  the  Marmot,  as  well  as 
considerable  maintenance  work,  are 
some  of  the  probable  activities  of  the 
provincial  government  in  the  north- 
western section  of  British  Columbia 
this  year.  It  is  also  suggested  that  a 
road  should  be  built  further  up  the 
Kitsault  Valley  than  is  reached  by  the 
Dolly  Varden  railroad,  and  that  there 
should  be  a  trail  from  Alice  Arm  to 
Stewart.  The  latter  is  -  rather  an 
ambitious  project,  but  the  route  will  be 
surveyed  this  year. 

There  will  be  twelve  parties  of  the 
Geological  Survey  cf  Canada  working 
in  British  Columbia  this  summer.  Nine 
of  these  will  be  on  geological  investiga- 
tion and  three  on  topographical  sur- 
veys. Those  who  have  been  assigned 
to  field  work  are:  J.  D.  MacKenzie,  head 
of  the  British  Columbia  office  of  the 
Geological  Survey;  George  Hanson;  M. 
F.  Bancroft;  W.  L.  Uglow;  S.  J.  Scho- 
field;  Victor  Dolmage;  G.  A.  Young; 
W.  A.  Johnston;  C.  A.  Cairnes;  W.  A. 
Cockfield;  C.  T.  Shepherd,  R.  G.  Bart- 
lett  and  D.  A.  Nicholls. 

If  the  Dolly  Varden  property  passes 
into  the  hands  of  George  Wingfield,  of 
the  Goldfield  Consolidated,  and  associ- 
ates, it  is  suggested  that  a  new  com- 
pany will  be  formed  for  the  further 
development  of  the  mine  and  adjacent 
claims.  The  plan  now  proposed  is  the 
formation  of  a  company  in  which  will 
be  represented  other  creditors  of  the 
Taylor  company,  shares  being  allotted 
them  in  proportion  to  their  claims. 

Ontario 
Peterson  Lake  to  Reopen  Mill — Porcu- 
pine Crown  Finds  New  Vein 

Cobalt — No  ore  was  shipped  from 
Cobalt  over  the  T.  &.  N.  O.  Ry.  during 
the  week  ended  May  26. 

At  the  annual  meeting  of  the  Peter- 
son Lake  it  was  announced  that  the 
company's  mill  would  be  reopened. 
About  10,000  tons  of  9-oz.  ore  is  now  on 
the  dumps.     Treatment  of  old  tailings 


Dominion  Se- 
duction. 
La  Rose  is  pumping  out  H     i  a  Etc 
■  ■n   working 

■  able  de- 
al    work     will     be    undertaken 
from   the  350  level. 

Engineers  for  the  New  York  syndi- 
cate    which     recently     took     ovi 
Colonial  are  on  thi  ground  preparing  to 
start  work. 

Kirkland — Negotiations  for  the  pro- 
posed merger  of  the  Teck  Hughes  and 
the  Orr  are  still  pending,  but  nothing 
definite  has  been  done.  Negotiations 
for  the  purchase  of  Teck  Hughes  by 
English  interests  are  also  reported. 

The  Post  and  Wright  claims,  one  of 
which  adjoins  the  Tough  Oakes,  have 
been  taken  under  option  by  New  York 
people. 

The  Patricia  property  at  Boston 
Creek  is  to  be  reopened.  There  is  a 
small  high-grade  vein,  partly  de- 
veloped. 

Tough  Oakes  interests  have  taken 
an  option  on  Kirkland,  west  of  the 
Kirkland  Gold,  and  will  diamond 
drill  it. 

An  examination  is  being  made  of  the 
Boston  Creek  and  R.  A.  P.  properties  in 
Boston  Creek. 

Arrangements  have  been  made  for 
the  development  of  the  Chaput  Hughes 
from  the  workings  of  the  Kirkland 
Gold. 

During  April  the  Lake  Shore  treated 
2,320  tons  of  ore  and  recovered  $47,112, 
an  average  of  $20.30  a  ton. 

The  new  vein  of  the  Wright  Har- 
greaves  recently  found  in  the  main 
shaft  below  the  fifth  level  has  shown 
6  to  8  ft.  of  $13  ore. 

The  main  shaft  of  the  Sylvanite  has 
reached  500  ft.,  and  lateral  work  has 
been  started. 

The  report  of  the  Argonaut  for  the 
year  ended  Jan.  31,  1922,  states  that 
the  new  mill  should  be  in  operation  by 
next  September.  Developments  to  date 
on  the  200  level  indicate  ore  of  $15 
grade,  and  on  the  350  level,  ore  of  $20 
grade.  Current  assets  over  liabilities 
are  placed  at  $24,529. 

The  Highland  Kirkland  has  completed 
is  first  1,000-ft.  diamond-drill  hole, 
and  has  started  another. 

Porcupine — A  new  vein  has  been 
found  on  the  500  level  of  the  Porcupine 
Crown  near  the  Hollinger  boundary. 
The  new  plant  on  the  company's  Larder 
property  has  been  completed,  and  un- 
derground work  has  been  resumed. 

It  is  stated  that  to  finance  the  Vipond 
properly  about  $200,000  additional  cash 
will  be  needed,  and  this  will  probably 
necessitate  a  reorganization.  Cash  on 
hand  will  not  carry  operations  beyond 
next  fall. 

The  Canadian  Pacific  Ry.  will  build 
a  short  spur  line  from  a  point  near 
Glendower  station  to  the  feldspar 
mines  situated  near  Thirteen  Island 
Lake,  the  construction  of  which  is  ex- 
pected to  increase  the  production  of 
feldspar,  which  has  hitherto  been 
limited  owing  to  transportation  diffi- 
culties. 
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MBXICO 

Mmini:     lndu>lr>     DtprwlBUl,    with    Ex- 
ception—  IwaitS    Clearer    Defin- 
ing of   Polities]   Future 

o  >  ity— Almost  at  thi 

.r.    the    mining    industry 
rinds    itself,    with 
■.nous,    in    the    doldrums, 
graphical     conditions 
more 
•.horn    frontier    anil     the     west 
transportation    is 
much   effected   by   prices   or  distances, 
prices  have  been  more  fa 
.     but    increased    railway    rates. 
shevik  tendencies   in   state  leg- 
combined  with  a  general  tend 
hold  all  important  enterprises 
until   the  future   of  politieal   CO] 
(including    recognition    by    the    United 
has  been  more  clearly  defined. 
The   same  conditions  hold   good   with 
oil    development.       While     new     leases 
are   being  made   and   exploring   parties 
■  ring    the   country,   actual   pro- 
may    be    looked    to    decrease 
rather    than    increase,    until    the    legal 
status  of   the  oil   investments   is   made 
more  clear  and  more  certain.     So  many 
obstacles  are  placed  by  local  officials  in 
.;.     of    getting    drilling    permits, 
that  no  new  wells  are   planned   except 

-  where  the  leases  oblige.  With 
recognition,  and  some  sort  of  a  mutual 
agreement  between  the  two  govern- 
ments,  the   obscure   clauses   in   the   oil 

on  would  be  cleared  up,  and 
great  activity  might  be  expected.  Re- 
cent decisions  of  the  Supreme  Court 
have  been  favorable  to  contentions  of 
foreign  oil  companies,  and  are  excel- 
far  as  they  go,  but  they  fail 
tc  cover  many  mooted  points,  and  in- 
vestors feel  they  are  still  lacking  in  es- 
sential guarantees  for  large  further 
outlays, 

\i;i/i)\  \ 

Inited   Verde  to  Start   Second 
Reverberatory 
Jerome — A  reverberatory  and  a  blast 
furnace  are  working  at   the   Clarkdale 
smelter   of  the    United   Verde    Copper 
Co.  and  a  second  reverberatory  is  to  be 
started.     The  plant  resumed  work  with 
sr.   initial   consumption   of   700   tons   of 
ore  a  day  and  with  300  employees.    The 
first  unit  of  the   Cottrell   smoke-treat- 
ment plant  and  a  water-softening  sys- 
tem  are   to   be   operating    this    month. 
te  is  being  poured  on  the  founda- 
tions of  the  crushing  plant. 

O-itman — E.  L.  Ransome,  of  the  U.  S. 

■  cal  Survey,  is  working  on  a  re- 

port  on  the  Oatman  district  of  Mohave 

County,  Arizona.     A    brief  digest  will 

ted  soon,  it  is  told,  but  the  main 

is    likely    to    be    delayed    for    a 

-  more.  Mr.  Ransome,  who  has 
f'or.e  much  similar  work  in  other  camps 

Southwest,   is   said   to  disagree 
her  geologists  in  his  theory  con- 
cerning the  deposition  of  gold  at  Oat- 
man. 

Drilling  is  being  done  by  fifteen  Oat- 
man mining  companies,  with  as  many 
more    sinking    their    shafts    to    greater 


CALIFORNIA 

|M     Celebration     at     Sacramento     Cuts 
Kennedy's   Working    Force 
8an  Francisco  Correspondence. 
San  Francisco— A  rich  gold  strike  has 
been     made    by    James     Walsh     in    an 
abandoned  mine  at  Donnelly  Gulch  near 
Lewiston,  Trinity   County.     At    French 
Gulch,    Shasta    County,    a    satisfactory 
clean-up  was  made  at  the  Washington. 
Ih,     Brunswick,    the    Sybil,    the    Glad- 
i,l  the  Milkmaid  mines  are  oper- 
ating  their  mills. 

The  New  York  and  Arcadia  mines 
near  Greenville,  Plumas  County,  are 
being  reopened  by  W.  Parsons.  The 
Surcease  mine,  at  Las  Plumas,  is  be- 
ing  equipped  with  a  mill  and  a  mine 
plant.  Preliminary  work  has  resulted 
in  a  sufficient  tonnage  of  ore  to  war- 
rant further  operations.  The  property 
is  operated  by  the  Gruss  Mining  Co. 

At  Grass  Valley,  the  Idaho-Maryland 
is  drifting  from  the  bottom  levels  of 
the  old  shaft,  with  satisfactory  re- 
sults. Local  reports  state  that  the 
company  will  start  its  main  shaft  in  the 
summer  and  that  it  will  probably  en- 
large its  mill.  The  Golden  Center 
Mining  Co.,  which  formerly  operated 
in  the  Grass  Valley  district,  has  de- 
veloped a  number  of  oreshoots  in  its 
Blue  Mountain  property,  thirty  miles 
from  Porterville.  Arrangements  are 
being  made  to  operate  a  five-stamp 
mill  and  secure  electrical  power  for 
the  mine  plant.  The  driving  of  the 
tunnel  at  the  Bullion  mine,  in  Secret 
Canyon,  near  Downieville,  has  been  re- 
sumed. Gold  nuggets  are  being  found 
in  the  Placer  Gold  Lead  mine,  at  North 
Bloomfield,  and  expectations  of  cutting 
the  pay  channel  are  high.  Gravel  from 
the  Malikoff  strike  has  been  washed 
with  satisfactory  results. 

The  Vandalia  mine,  near  Shingle 
Springs,  El  Dorado  County,  has  been 
leased,  and  operations  are  to  be  started. 
Equipment  is  being  installed  at  the 
Rich  Flat  mine  near  Ringold. 

Work  has  been  started  at  the  Shot- 
gun mine,  near  San  Andreas.  G.  F. 
Snyder,  of  the  Moore  mine,  at  Jackson, 
is  president  of  the  company. 

At  Jackson,  the  Kennedy  Mining  & 
Milling  Co.  operated  as  many  as  eighty 
stamps  recently  but  is  now  down  to 
twenty  stamps.  The  '49  celebration  at 
Sacramento  is  responsible  for  the  cur- 
tailment. When  the  miners  return,  it 
is  expected  that  eighty  stamps  will  be 
kept   in  operation. 

The  April  output  of  the  California 
Rand  is  stated  to  have  approximated 
$175,000.  Dividends  for  the  first  four 
months  of  1922  aggregated  $640,000. 
The  boom  in  the  Randsburgh  district 
continues. 


Russian  Council  To  Lease  Mines 
in  Urals 


Moscow,  May  24 — The  Supreme  Eco- 
nomic Council  has  decided  to  lease  for 
od    of    ten    years    the    gold    and 
platinum  mines  in  the  Urals. 


NEVADA 

Town    of    .Manhattan    Suffers    Loss    by 

Fire — Spanish     Belt     Mine     to 

Resume 

From  "ur  Special  Correspondent. 

Virginia  City — The  Con.  Virginia 
has  decided  to  abandon  all  levels  below 
the  Sutro  tunnel  or  1,750  level.  The 
pumping  stations  on  the  2,050  and 
2  250  stations  are  being  dismantled. 

The'  east  crosscut  from  the  north 
drift,  started  at  888  ft.  from  the  Hale 
and  Norcross  tunnel,  in  Savage  ground, 
is  reported  to  have  cut  milling  ore  at 
100  ft. 

Battle  Mountain — Construction  ma- 
terial and  machinery  for  the  Betty 
O'Neal  mill  is  beginning  to  arrive  and 
grading  for  the  mill  will  be  started  at 
once.  The  main  drainage  tunnel  is  in 
1,740  ft,,  with  210  ft.  to  go  to  connect 
with  the  vertical  shaft.  Progress  is 
being  made  at  the  rate  of  8  ft.  per 
day.  A  new  raise  from  the  150  level 
has  passed  through  15  ft.  of  vein  mat- 
ter, all  of  which  is  said  to  contain  com- 
mercial  values. 

Tonopah — The  Spanish  Belt  mine, 
50  miles  north  of  Tonopah,  which  has 
been  closed  during  the  winter  on  ac- 
count of  deep  snow,  is  preparing  to  re- 
sume operations. 

Manhattan — The  mining  town  of 
Manhattan  suffered  a  severe  fire  loss 
the  night  of  May  26.  The  major  por- 
tion of  the  business  section  was  wiped 
out,  with   a  loss  estimated  at  $75,000. 

Goldfield — To  date  twenty  carloads 
of  ore  have  been  shipped  from  the  Sil- 
ver Pick  lease  in  Red  Top  ground,  and 
the  extent  of  the  orebody  is  still  un- 
known. The  length  of  the  oreshoot,  so 
far  as  developed  and  s  toped,  is  about 
85  ft.  Recent  shipments  average  $40 
per  ton.  Three  ore  shipments  have 
been  made  by  Simpson  and  Porter 
from  their  lease  on  the  Combination 
mine.  The  first  two  shipments  ran 
$320  and  $350  per  ton,  but  the  last  is 
expected  to  run  about  $150  per  ton. 

IDAHO 

Bonner      County      Mining      Association 

Reorganized 

Hailey — Development  has  been  re- 
sumed on  the  War  Dance  mine,  on  Deer 
Creek,  a  property  credited  with  a 
large  output  in  the  early  days. 

Sandpoint — The  Bonner  County  Min- 
ing Association  has  been  reorganized, 
and  will  be  henceforth  affiliated  with  the 
Sandpoint  Chamber  of  Commerce.  It 
will  be  known  as  "Bonner  County  Min- 
ing Bureau  of  the  Sandpoint  Chamber 
of  Commerce  "  Officers  elected  under 
this  arrangement  are:  M.  B.  Dunkle, 
president;  W.  F.  Shutz,  vice-president; 
J.  C.  Cranston,  treasurer;  H.  L.  Thoma- 
son  and  W.  C.  Ames,  committeemen,. 
F.  O.  Hagie,  secretary. 

Talache — The  Talache  mine  now  has 
a  payroll  of  150  men,  110  of  whom  are 
employed  underground.  Mill  feed  av- 
erages 110  tons  per  day,  with  a  95  per 
cent  extraction.  By  the  end  of  May  the 
fifteenth  car  of  high-grade  concentrates, 
was  shipped. 
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UTAH 

New     Owners   of   Grand    Central     I'lan 
Extensive  Development 

from    Ulir  8| 

Salt  Lake  City—  The  10  per  cent  re- 
duction in  interstate  freight  rate- 
ordered  to  take  place  duly  1.  as  re- 
flected in  lowered  prices  for  mining 
supplies,  is  expected  to  relieve  Utah 
mines  of  some  of  the  burden  of  costs, 
which  are  still  much  higher  than  in  the 
pre-war  period.  The  smelters  de- 
duet  from  ore  settlements  shipment 
charges  paid  on  bullion  from  smelter 
to  refinery,  so  these  are  borne  by  the 
shipper.  When  the  freight  rate  reduc- 
tion was  made  last  fall,  the  reduction 
was  transmitted  by  the  smelters  to  the 
shippers. 

In  regard  to  intrastate  rates  on  ores 
and  on  coal,  these  have  been  pro- 
portionally high,  and  for  this  reason 
were  not  increased  when  the  flat  rate 
increase  of  25  per  cent  above  the  Mc- 
Adoo  rates  of  June,  1918,  was  ordered 
on  Aug.  25,  1920.  If  the  theory  is 
followed  that  intrastate  rates  should  be 
on  a  substantial  parity  with  interstate 
rates,  and  the  10  per  cent  reduction  can 
be  gained  on  freight  rates  on  ores  with- 
in the  state,  it  will  be  possible  for  Utah 
mines  to  ship  lower  grade  ores  to  the 
smelters  and  so  increase  their  output. 

Eureka — Mines  of  the  Tintic  district 
shipped  209  cars  during  the  week  ended 
May  27,  the  largest  output  for  one 
week  in  two  years.  Shippers  were: 
Chief  Consolidated,  61  cars;  Tintic 
Standard,  54;  Iron  Blossom,  22;  Colo- 
rado, 15;  Victoria,  13;  Grand  Central, 
12;  Eagle  &  Blue  Bell,  9;  Gemini,  5; 
Mammoth,  3;  Dragon,  4;  Sunbeam,  3; 
Swansea,  2;  Sioux  Consolidated,  1;  Cen- 
tennial-Eureka,  1. 

A  report  by  the  new  interests  in  con- 
trol of  the  Grand  Central  outlines  an 
extensive  plan  of  development.  Minority 
stockholders  in  the  Grand  Central  have 
been  offered  60c.  a  share  for  their 
stock,  the  price  paid  the  majority  stock- 
holders, when  control  was  acquired  by 
the  Chief  Consolidated  Mining  Co.  or 
the  privilege  of  exchanging  their  Grand 
Central  stock  for  stock  in  the  Chief 
Consolidated  on  a  basis  of  ten  shares 
of  Grand  Central  stock  for  one  share  of 
Chief  Consolidated  stock.  This  is  done 
in  view  of  the  fact  that  Grand  Central 
stock  is  non-assessable,  and  to  obviate 
difficulties  in  the  way  of  financing  oper- 
ations. Up  to  April  30,  since  the 
acquiring  of  control  by  the  Chief 
interests,  $53,000  had  been  advanced 
to  the  Grand  Central  by  the  Chief,  and 
notes  taken.  To  bring  the  property  to 
the  desired  point  of  economical  and  safe 
management,  it  is  estimated  that  an 
expenditure  of  $200,000  may  be  needed. 

The  superintendent's  report  shows 
that  3,682  tons  of  ore  was  snipped  from 
the  time  the  mine  was  leased  up  to  the 
end  of  the  first  quarter.  This  ore 
yielded,  after  payment  of  smelting, 
sampling,  and  transportation  charges, 
$84,874.  Net  operating  loss,  after  pay- 
ment of  all  charges  was  $3,575.  This 
did  not  include  charges  for  equipment 
and  for  miscellaneous    expense,    which 


amounted  to  $40,206  involving  an  in- 
debtedness  to   the   chief   Consolidated 

for   that   amount,  which,  since  the  close 

of  the  quarter  by  additional  expendi 
tures  has  been  raised  to  $53,411. 

I'ark  City — Shipments  for  the  week 
ended    May   27   amounted   to  8,487   tons. 

compared  with  2,410  tons  the  week  be 

fore,  and  is  the  highest  for  any  W  <  I. 
in  the  last  two  years.  The  Ontario  is 
adding  to  the  output  of  the  camp  by 
shipments  from  its  tailings  (lump  to 
one  of  the  valley  smelters.  Shippers 
were:  Ontario,  1,214;  Silver  King 
Coalition,  808;  Park-Utah,  707;  Judge, 
Daly  West,  Daly,  707.  In  regard  to  the 
new  find  in  the  Ontario  on  the  1300 
level  east  of  the  Ontario  fault,  the 
management  states  that  the  ore  is  of 
excellent  grade  but  that  not  enough 
work  has  yet  been  done  to  determine  its 
extent.  Energetic  development  of  the 
oreshoot  is  being  done  and  the  outlook 
is  said  to  be  most  encouraging. 

OREGON 

Efforts  Made  to  Finance  Rebuilding  of 
Sumpter  Smelter 

Baker — The  mining  future  of  Baker 
County  depends  to  some  extent  upon 
the  success  met  in  financing  plans  for 
the  rehabilitation  of  the  smelter  at 
Sumpter,  a  300-ton  capacity  plant, 
which  was  built  many  years  ago.  Its 
operations  were  limited,  owing  to  poor 
management  and  financial  difficulties. 
The  plant  is  in  good  condition,  consider- 
ing the  long  idleness  and  it  is  estimated 
that  the  expenditure  of  $30,000,  chiefly 
for  electrical  equipment,  will  put  it  in 
running  order.  The  promoters  of  the 
enterprise  are  hopeful  of  making  fin- 
ancial arrangement  so  that  operations 
will  be  resumed  this  summer. 

The  town  of  Sumpter,  partly  de- 
stroyed by  fire  four  years  ago,  and  near 
which  the  smelter  is  situated,  is  the 
center  of  an  area  credited  with  the  pro- 
duction of  considerable  gold  and  silver. 
The  lode  gold  was  largely  derived  from 
free-milling  ores,  which,  however,  be- 
came sulphides  at  depth.  The  region  is 
served,  in  a  general  way,  by  the  Sump- 
ter Vallay  Ry.,  a  narrow-gage  line,  ex- 
tending from  Baker  to  the  John  Day 
country. 

Bourne  —  Preparations  are  being 
made  for  resumption  of  mining  and 
milling  at  the  E.  &  E.  mine. 

Cornucopia  District — The  connecting 
raise  between  the  long  Last  Chance 
tunnel  and  the  upper  workings  of  Baker 
Mines  Co.  is  making  rapid  progress, 
having  reached  a  point  which  is  over 
600  ft.  above  the  Last  Chance  tunnel 
level. 

Susanville — Work  throughout  this 
section  has  been  hampered  this  season 
by  the  large  amount  of  snow  in  the 
hills,  which  has  exceeded  all  known 
records  for  this  time  of  the  year. 

Homestead — After  a  short  shutdown, 
due  to  necessity  of  raising  money  with 
which  to  put  in  pumping  machinery, 
the  Copper  Syndicate,  adjoining  the 
Iron  Dyke  property,  has  resumed  work 
with  a  small  crew. 


MICHIG  w 

The  Copper  Countrj 

Arcadian's  Ne»    Baltic  Opening  Still  in 
Sigh-Grade     (  .  &    II.   to   Run   Ten 

Stamps    al    <  ahimct 

By  m.  w.  Youngs 

Houghton  Copper  is  going  out  of  the 
Lake  district  by  rail  as  well  as  bj 
and  final  reports  of  May  shipments 
should  show  an  encouraging  total  The 
outlook  for  June  is  equally  as  good,  and 
if  the  present  demand  continues  the 
local  docks  will  soon  be  clear  of  surplus 
metal. 

The  rich  streak  in  the  south  drift  at 
the  1,100  level  of  Arcadian  Consoli- 
dated's  New  Baltic  shaft  continues.  It 
has  now  been  cut  for  a  distance  of  75  ft. 
and  the  high  values  persist.  The  vein 
rock  is  charged  with  heavy  copper  and 
it  is  uniform  throughout  the  breast. 
Good  values  also  continue  in  the  north 
drift  at  the  same  level.  For  the  pres- 
ent all  efforts  will  be  centered  on  push- 
ing the  drifts  in  the  1,100  and  942 
levels,  but  eventually  the  shaft  will  be 
sunk  to  much  greater  depth  to  test  out 
the  values  in  the  lode. 

Calumet  &  Hecla  is  preparing  to  re- 
sume work  soon  in  the  haulage  level  in 
its  conglomerate  department.  At  the 
same  time,  work  will  be  resumed  in  the 
raise  at  No.  12  shaft,  the  southern 
terminal  of  the  tunnel  and  the  main 
supply,  power  and  pump  shaft.  One 
thousand  more  feet  of  drifting  will 
bring  the  tunnel  to  its  termination.  At 
the  north  end,  the  Red  Jacket  shaft  will 
be  used  for  hoisting.  Eventually,  all 
other  conglomerate  shafts  will  be 
abandoned  and  all  mining  of  the  con- 
glomerate lode  at  depth  will  be  from 
the  haulage  level. 

With  the  resumption  early  in  June 
of  mining  operations  on  a  larger  scale 
in  Nos.  9  and  10  shafts,  South  Hecla,  of 
Calumet  &  Hecla,  more  stamps  will  be 
needed  in  the  Calumet  mill.  Eight  now 
are  in  operation  but  two  more  are  being 
overhauled  preparatory  for  use. 

Though  work  is  proceeding  satisfac- 
torily on  the  construction  of  the  new 
power  plant  at  No.  2  Gratiot  shaft, 
Seneca,  there  is  no  immediate  necessity 
for  the  completion  of  the  task,  as  the 
present  hoist  will  be  ample  for  some 
time.  The  shaft  is  bottomed  at  1,500 
ft ,  and  the  hoist  has  a  capacity  con- 
siderably greater  than  that.  The  im- 
provement of  the  shaft  has  reached  the 
thirteenth  level,  and  repairs  will  pro- 
ceed to  the  fifteenth  before  sinking  is 
resumed. 

Gogebic  Range 

Oliver  Company  Shipping  Ore  Hoisted 
from  Eleven  Shafts 

Ironwood — The  Oliver  Iron  Mining 
Co.  started  shipping  the  ore  hoisted 
at  its  ten  shafts  in  the  Ironwood  dis- 
trict and  one  in  the  Bessemer  district 
on  June  2.  The  shafts  of  the  Tilden 
mine  are  served  by  the  St.  Paul  rail- 
road, and  the  company  has  not  yet 
started  shipping  over  that  road.  No 
announcement    has    been    made    as    to 
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MINNESOTA 

Minnesota  Steel  (  '".  t.i  Start  1'lant  at 
t  .ipacity 
Duluth — The  Minnesota  Steel  Co.,  a 
subsidiary  of  the  U.  S.  Steel  Corpo- 
ration, has  received  orders  to  start  its 
it  capacity  at  the  earliest  possi- 
ble moment.  One  furnace  has  been 
running  at  half  capacity  for  several 
weeks  making  pig  iron.  Besides  the 
two  furnaces,  five  open  hearths,  the 
epen  pit,  rail  mill,  merchant  mill  and 
the  nail  and  wire  mill  will  be  put  in 
operation.  The  plant  when  running  at 
full  capacity  will  turn  out  40,000  tons 
of  steel  per  month. 

Mesabi    Range 

Bi»  abik — The  Pickands  Mather  &  Co. 
has  started  ore  shipments  from  stock- 
pile at  its  Belgrade  mine.  At  the 
Biwabik  mine,  operated  by  the  Biwabik 
Mining  Co.,  it  is  anticipated  that  ore 
will  be  shipped  soon. 

<  hi-holm — Shipments  from  the  stock- 
pile of  the  Alexandria  mine,  operated 
by  the  Hanna  Ore  Co.  are  being 
forwarded  daily  to  the  G.  N.  docks  at 
Allouez. 

Nashwauk  -Ore  operations  at  the 
Harrison  and  Patrick  open  pits  has  been 
started  by  Butler  Brothers  and  are  be- 
ing worked  to  capacity.  The  concen- 
trating plants  have  also  been  placed  in 
operation. 

Vermilion  Range 

Ely — All  shaft  ore  from  the  Pioneer, 
Sibley  and  Soudan  mines,  properties  of 
the  Oliver  Iron  Mining  Co.,  is  now  be- 
ing sent  directly  to  the  dock. 

Cuyuna  Range 

Work    To    Be    Started    at    Pennington 

Pit — Nine  Mines  Operating  Full 

Time 
Ironton — Work  is  to  be  started  at 
once  at  the  Pennington  open  pit.  The 
pit  is  being  unwatered,  and  will  soon 
be  in  the  shipping  class  again.  It  has 
been  idle  since  November,  1920.  Plans 
anticipate  the  production  of  150,000 
tons  this  season,  a  portion  of  which  will 
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come  from  the  Inland  Steel  Co.'s 
Armour  No.  I  mine,  which  is  operated 
through  the  Pennington  pit  bj  the 
rodd-Stambaugh  interests.  It  is  esti- 
Mtat  ore  available  to  steam 
i  ,.  two  properties  will  be 
exhausted  in  another  year's  operation, 
at  which  time  underground  methods 
will  be  adopted. 

The  opi  ning  of  the  Pennington  brings 
the  total  number  of  mines  operating 
full  time  a  the  Range  to  nine,  out  of 
a   total   of  sixteen   iron-ore  properties. 

Joplin-Miami  District 

Tulsa-Quapaw  Company  Buys  Niangua 

Property — Over  100  Mines 

in  Operation 

By  P.  R.  Coldren 
Joplin— The  Tulsa-Quapaw  Mining  & 
Investment  Co.,  has  purchased  the  con- 
centrator and  two  mines  of  the  Nian- 
gua Lead  &  Zinc  Co.,  at  Picber,  Okla., 
for  a  cash  consideration  of  about  $50,- 
000.  The  Niangua  company  developed 
the  two  properties  in  1918.  It  first 
bought  and  developed  the  east  twenty 
acres  of  the  forty-acre  tract,  and 
erected  a  mill.  Then  it  bought  the 
Hare  mill  and  mine  on  the  West  20,  and 
called  it  the  Niangua  No.  2.  Some 
months  afterward,  the  No.  1  mill 
burned,  and  mining  afterward  was  car- 
ried on  at  the  No.  2  concentrator,  and 
the  two  mines  were  cut  together  under- 
ground, though  unsatisfactorily. 

The  new  owners  say  they  will  build  a 
surface  railroad  connecting  the  mines 
and  mill  the  dirt  taken  from  the  two 
properties,  and  also  from  a  third  prop- 
erty on  a  twenty-seven-acre  tract  ad- 
joining on  the  east,  at  the  No.  2  Nian- 
gua mill.  It  is  understood  the  Niangua 
people  paid  $150,000  for  the  Hare  prop- 
erty alone,  and  that  they  at  one  time 
were  offered  $300,000  for  the  forty-acre 
tract  with  the  mills.  Some  months  ago 
the  company  went  into  bankruptcy,  and 
the  mill  has  been  idle  for  some  time. 

The  Tulsa-Quapaw  company  is  made 
up  mostly  of  capitalists,  including  J.  R. 
and  C.  C.  Cole,  who  already  are  inter- 
ested in  several  Picher  mines,  notable 
among  them  being  the  Dorothy  Bill. 
The  sale  was  made  through  George 
Moore,  of  Joplin,  who  retains  an  inter- 
est in  the  property. 

No  definite  results  have  been  an- 
nounced from  the  recent  hearing  be- 
fore the  special  Indian  commission  at 
Miami,  respecting  the  estimation  of 
values  of  mining  lands  on  the  Mary  and 
Eudora  Whitebird,  Harry  Crayfish, 
Slim  Jim,  and  Sin-tah-hah-hah  allot- 
ments. An  erroneous  report  was  made 
to  the  effect  that  the  commissioners 
would  demand  a  bonus  from  the  opera- 
tors, but  it  is  officially  stated  that  no 
such  decision  has  been  reached.  As  a 
matter  of  fact,  the  decision  of  the  local 
commission  must  be  sent  to  Washing- 
ton and  be  approved  by  Indian  Com- 
missioner Burke  and  issued  by  him  be- 
fore it  will  become  official.  It  is  ex- 
pected a  report  will  be  made  within  the 
next  fortnight. 

The  New  York  mine,  in  the  Picher 
camp,  is  just  being  opened  up  by  Jef- 
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ferson  City,  Mo.,  capitalists  who  also 
own  the  Cortez  and  King  Brand  mines 
in  this  field,  and  is  proving  a  promising 
property.  Operations  are  being  car- 
ried on  at  a  depth  of  235  ft.  and  ore 
giving  a  25  per  cent  recovery  (locally 
speaking)  is  being  taken  out.  There  is 
little  lead. 

The  United  Zinc  Corporation,  the 
Charles  M.  Schwab  interest  in  this 
field,  is  preparing  to  reopen  its  Royal 
mine,  in  the  Picher  camp.  The  Man- 
hattan mine,  which  is  another  of  this 
company's  properties,  is  in  operation 
and  giving  a  good  account  of  itself. 

Although  few  mine  sales  are  being- 
reported,  there  is  more  activity  in  the 
Tri-State  section  than  for  many  months. 
More  than  100  mines  are  in  operation, 
and  there  is  a  considerable  shortage  of 
shovelers  at  the  mines. 

ALABAMA 

Conditions  in  the  Birmingham  District 
Improving  Steadily 

By  George  Huntington  Clark 

Birmingham — Optimistic  predictions 
as  to  iron  and  steel  production  in 
Alabama  for  May  have  been  more  than 
realized.  Steel  production  is  steadily 
increasing,  the  Gulf  States  Steel  Co. 
now  having  three  of  its  six  open-hearth 
furnaces  going,  and  the  finishing  mills 
in  part  on  double  time.  The  Tennessee 
Coal,  Iron  &  R.R.  Co.  is  closely  ap- 
proximating normal  steel  output,  if  that 
figure  has  not  been  already  reached. 

The  determining  index  of  Southern 
merchant  iron  production,  is  the  output 
of  the  Sloss  Sheffield  Steel  &  Iron  Co., 
the  largest  producers  of  this  class  of 
iron  in  the  South,  now  operating  five  of 
its  six  stacks,  which  is  above  normal. 
There  are  now  twenty  or  twenty-one 
furnaces  active  in  Alabama,  as  com- 
pared with  six  on  Jan.  1,  and  five  on 
July  1,  1921.  The  increase,  during 
1922  has  been  steady  during  each  suc- 
ceeding month. 

It  is  now  estimated  that  the  pro- 
duction for  June  should  approximate, 
if  not  exceed,  maximum  production 
realized  during  any  one  month  for  the 
last  eighteen  months. 

Iron  mining  in  Alabama  as  usual  is 
largely  confined  to  the  operations  of 
the  iron-making  corporations,  there  be- 
ing few,  if  any,  independent  mines  put- 
ting out  any  class  of  iron  ore  for  open 
market  sale. 

Reserve  ore  stocks  have  been  drawn 
upon  rather  heavily  so  far  during  the 
year,  and  the  scale  of  mining  must  soon 
increase,  running  approximately  to  an 
output  of  about  325,000  tons  per  month, 
or  approximately  72  per  cent  of  nor- 
mal. 

The  opinion  of  the  Tennessee  Coal, 
Iron  &  R.R.  Co.  as  to  the  stability  of 
the  iron  and  steel  trade  seems  in- 
dicated by  wage  increases  of  15  per 
cent  to  ore,  and  approximately  10  per 
cent  to  coal  miners,  effective  on  May 
15. 

The  present  percentage  of  unemploy- 
ment in  the  district,  in  so  far  as  iron 
and  steel  making  is  concerned,  seems 
negligible    and    is    steadily   decreasing. 
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The  Present  Situation  at  the  Mines 

Pew  Copper  Companies  Remain  Shut  Down — Freighl  Rate  Cul  Expected  to  Stimulate 
Production-    Coal  Stock    Ample— Further  [mprovemeni  in  Lake  Superior 
tron  Country — Lead-Zinc  Activities  Increasing 

By  A    II.  li i 
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ANNOUNCEMENT  of  the  reduction  in  freight  rates  has 
AA  caused  little  or  no  visible  change  as  yet  in  operations 
*■  ■*•  in  the  metal-mining  districts  of  the  country.  Un- 
doubtedly it  will  stimulate  production.  It  does  not  apply. 
however,  to  iron  ore  moving  from  the  Northern  rangi 
the  Lake  Superior  docks,  this  commodity  being  subji 
a  separate  ruling  not  yet  handed  down,  as  a  result  of  which 
iron-ore  prices  have  not  been  quoted  so  Ear  for  1922. 

Coal  stocks  appear  to  be  ample  for  the  present,  and  no 
inconvenience  is  reported  resulting  from  the  strike.  Skilled 
labor  is  becoming  scarce  in  many  districts,  and  in  the  Joplin 
zinc-lead  district  a  shortage  of  shovelers  has  suddenly  de- 
veloped. Wages  are  at  the  low  point,  the  general  situation 
hardly  permitting  further  cuts.  In  some  districts  they  have 
already  made  some  advance,  particularly  in  the  iron  country 
and  in  the  Birmingham  district  of  Alabama.  The  average 
cost  of  supplies  is  rising  slowly,  Dun's  index  for  June  1 
being  $169,977  compared  with  $164,444  on  Jan.  1  and  $159.- 
833  on  July  1  last. 

In  less  than  six  months  the  copper-mining  industry  has 
passed  from  a  position  of  widespread  stagnation  to  one 
where  almost  all  of  the  important  operators  of  the  country 
are  producing.  This  transition,  which  began  with  Ana- 
conda's resumption  on  a  limited  scale  last  January,  was 
completed  recently  when  North  Butte  and  Davis  Daly,  in 
Montana,  and  the  United  Verde,  in  Arizona,  started  work. 
The  Phelps  Dodge  branches  at  Tyrone,  N.  M.,  and  at  Clifton- 
Morenci  remain  shut  down;  likewise  some  of  the  smaller 
properties  in  northern  Michigan.  Stagnancy  still  prevails 
in  the  Shasta  copper  belt  in  California.  Elsewhere  in  the 
United  States  important  plants  are  running. 

At  Butte,  about  10,500  men  are  employed.  Anaconda  is 
working  thirteen  mines  and  has  both  smelters  at  half  capa- 
city and  its  zinc  plant  at  full  capacity.  East  Butte  has  in- 
creased its  force  to  handle  Davis-Daly  ore.  At  East  Helena, 
the  A.  S.  &  R.  Co.  has  several  hundred  men  engaged. 

Of  the  porphyries,  Utah  and  Nevada  Consolidated  have 
reached  their  temporary  objective  of  half  capacity,  with 
Ray  and  Chino  lagging.  In  Arizona,  the  Copper  Queen  has 
increased  its  output  from  6,250,000  to  7,500,000  lb.  per 
month  and  is  taking  concentrates  from  its  new  Moctezuma 
mill  at  Nacozari.  Old  Dominion  continues  its  monthly  rate 
of  2,000,000  lb.  Calumet  &  Arizona  and  New  Cornelia  are 
running  at  60  and  40  per  cent  capacity,  Miami  is  operating 
at  80  (as  last  year),  and  Inspiration  is  producing  at  a  rate 
of  not  less  than  5,500,000  lb.  per  month. 

Elsewhere  in  the  West,  Engels,  in  California,  is  produc- 
ing over  1,100,000  lb.  per  month,  and  Granby  at  75  per  cent 
capacity. 

Copper  production  in  northern  Michigan  is  slowly  increas- 
ing, May's  output  of  refined  metal  being  estimated  at  11,- 
550,000  lb.  against  9,785,000  in  April,  or  52  and  44  per  cent, 
respectively,  of  the  district's  pre-war  normal  of  22,000,000 
lb.  a  month.  Calumet  &  Hecla's  production  is  55  per  cent 
of  normal,  that  of  Copper  Range  97,  Quincy  76,  Ahmeek  93, 
and  Isle  Royale  45.  Mohawk  and  Wolverine  are  producing 
at  capacity. 

In  the  DucktowTi  district  of  Tennessee  both  the  two  pro- 
ducers are  running,  Tennessee  Copper  at  70  per  cent  of 
capacity  and  the  Ducktown  S.  C.  &  I.  Co.  at  capacity. 

Though  conditions  are  still  unsettled  in  the  Lake  Superior 
iron  country,  improvement  is  marked.  Iron-ore  production 
in  May,  though  far  below  normal,  was  the  largest  since  the 
1921  season  closed.  Delay  in  quoting  iron-ore  prices  is 
naturally  keeping  production  dowm.  On  the  Mesabi  and 
Vermilion  ranges  it  is  reported  that  though  active  properties 
are  operating  on  a  65  per  cent  basis  their  shipments  are 


but  40  per  cent  of  norma]  for  this  time  of  the  year.  About 
9,000  men  are  working,  compared  with  16,000  normally, 
and  on  the  Cuyuna  900,  against  1,600  normally.  On  the 
Michigan  ranges,  about  three-quarters  of  the  men  usually 
employed  are  at  work,  and  production  is  on  a  sin 

In  the  Birmingham  district  in  Alabama  reserve  iroi 
stocks  have  been  drawn  upon  rather  heavily  and  an  increase 
in  output  to  about  70  per  cent  of  normal  is  considered  immi- 
nent. About  twenty  furnaces  are  in  blast,  compared  with 
six  on  Jan.  1.  Production  of  iron  and  steel  is  continuing  its 
steady  increase,  as  it  has  from  the  first  of  the  year. 

Better  prices  for  lead  and  zinc,  together  with  the  forth- 
coming reduction  in  freight  rates,  have  greatly  improved 
the  outlook  for  producers  of  these  metals.  The  production 
of  zinc  ores  hy  Butte  &  Superior  and  Anaconda  continues 
large..  In  the  Coeur  d'Alenes,  in  northern  Idaho,  the  He  la 
Mining  Co.  is  producing  at  the  increased  rate  of  4,000  tons 
per  month,  against  3,500  a  month  ago,  and  the  Federal 
and  Bunker  Hill  companies  without  ehange  at  5,000  and 
6,000  tons,  respectively,  giving  a  total  for  the  district  of 
15,000  tons  per  month.  Bunker  Hill's  smelter  is  running 
two  furnaces,  handling  500  tons  per  day.  Elsewhere  in 
the  Pacific  Northwest  smaller  operators  are  more  active. 
Trail  is  handling  a  normal  tonnage.  The  Northport  smelter 
is  shut  down.    Tacoma  is  running  at  reduced  capacity. 

The  number  of  mines  in  operation  in  the  Joplin-Miami 
zinc-lead  district  has  now  passed  the  hundred  mark,  and! 
others,  particularly  in  the  Picher  section,  are  preparing  to 
resume,  this  compared  with  seventy-five  in  operation  on 
Jan.  1.     Production  is  about  10,000  tons  a  week. 

In  the  Wisconsin  zinc-lead  district,  the  production  of  zinc 
concentrates  has  recently  increased  and  stocks  on  hand 
decreased.  At  the  present  rate,  production  is  about  35  per 
cent  of  normal.     Labor  is  plentiful. 

Zinc  operations  in  the  Mascot  district  of  Tennessee  are 
somewhat  less  than  half  of  normal. 

Activity  is  slowly  increasing  in  the  southeast  Missouri 
lead  belt,  and  present  plants  are  running  at  capacity.  Con- 
struction of  the  1,000-ton  mill  of  the  Annapolis  Lead  Co.  is 
progressing.    St.  Joseph  Lead  has  raised  wages  10  per  cent. 

In  California,  there  is  considerable  activity-  on  the  Mother 
Lode  and  among  the  smaller  gold-mining  operators  in  the 
north.  The  North  Star  and  the  Empire  Mines,  at  Grass 
Valley,  are  running  at  capacity.  The  Randsburg  silver 
camp  remains  in  the  limelight.    Dredging  companies  are  busy. 

Nevada  conditions  are  normal.  Tonopah,  the  principal 
camp,  is  producing  steadily,  and  on  the  whole  there  is  con- 
siderable activity  in  the  state. 

In  Utah,  Park  City,  Bingham  and  the  Tintic  district  con- 
tinue busy,  operations  at  Bingham  progressing  on  an  in- 
creasing scale.  The  Garfield  smelter  is  handling  Utah  Cop- 
per's concentrates  and  the  other  Valley  smelters  are  treat- 
ing their  customary  tonnages.    The  Tooele  plant  has  resumed. 

Mining  in  Colorado  at  present  displays  no  marked  activ- 
ity, save  in  a  few  localities,  and  these  scattered.  Strong 
efforts  are  being  made  to  improve  the  situation.  Condi- 
tions at  Cripple  Creek  are  unpromising. 

In  the  Black  Hills  of  South  Dakota,  the  Homestake  and 
Trojan  companies  are  the  only  gold  producers,  their  output 
totaling  about  $750,000  per  month. 

In  Ontario,  the  gold  producers  at  Porcupine  and  Kirk- 
land  Lake  are  striving  for  new  records.  Production  from 
Cobalt  continues  normal,  with  the  McKinley  Darragh  and 
the  Dominion  Reduction  reopening  their  properties.  Inter- 
national Nickel  has  reopened  its  refinery,  evidencing  better 
conditions  in  the  industry.  Activity  in  the  Sudbury  district 
is  confined  to  the  Mond  company's  limited  operation. 
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The  Market  Report 


Daily  Prices  ot  Metals 


Copper.  N.  Y.. 

net  r> : 
Llec;: 

Tin 

lead 

Zino 

June 

99  Per  Cent 

Struts 

N.Y. 

St.  L. 

St.  L. 

1 

30.75 

31.875 

5  65@5  75 

5.50@5.55 

5.275 

1  1    "5 

31.25 

32  00 

S  65@5.75 

5.50@5.60 

5.275@5.30 

32  00 

5.(>5@5.75 

5.50(0*5.60 

5.30 

31  SO 

32  25 

5.65@5.80 

5  51  Ci  5  '.0 

5.30@5.35 

32  (  25 

5.65@5.80 

S  51  @5.60 

5.35 

" 

13  625t 

31.37S 

32.375 

5  7S<§  5  80 

5  50@5.60 

S.3S@5.375 

•Th<  -   correspond  to  the  following  quotations  for  copper  delivered:    June  1, 

to  1    inc..    l.'!.S75''i  14.'. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 

~.iles  as  made  and  reported   by  producers  and  agencies,  and  represent  to 

of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 

the   major   markets,   reduced   to  the  basis  of   New   York  cash,   except   where   St.   Louis 

Is  the  normal  basing  point,  or  as  otherwise  noted.     All  prices  are  in  cents  per  pound. 

Copper  is  commonly  sold  "delivered."  which  means  that  the  seller  pays  the  freight  from 

the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 
Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  Is  quoted  on  the 
basis  of  spot  American  tin.  99  per  cent  grade,  and  spot  Straits  tin.  Quotations  for  lead 
reflect  prices  obtained  for  common  lead,  and  do  not  include  grades  on  which  a  premium 
Is  asked. 

Lcndon 


Copper 

Lead 

Zine 

June 

SUndud 

FJectro- 

lytio 

Spot 

631 

63i 

63} 
62J 

3M 

Spot 

3M 

Spot 

25 
24| 

241 
25 

3M 

Spot 

3M 

1 

: 

3 
5 
6 

• 

63} 

63} 

63} 
63  i 

69} 

69} 

69} 

69} 

153i 
154 

i54J 
154| 

154} 

1551 

i55J 
155} 

23| 
23f 

23| 

231 

28} 
28} 

28} 
28 

271 

27! 

27! 
27! 

Thu  above  table  gives  the  closing  quotations  on  the  London  Metal   Exchange, 
prices  In  pounds  sterling  per  ton  of  2.240  lb. 

Silver  and  Sterling  Exchange 


Sterling 

1    x^r.a'.s' 

"Cheeki" 

Silver 

June 

~~ 5~ 
6 
7 

Sterling 
Exchange 
"Checka" 

Silver 

June 

New  York 

Domestic 

Origin 

New  York 

foreign 
Origin 

London 

New  York 

Domestio 

Origin 

New  York 
Foreign 
Origin 

London 

1 

: 
3 

444} 

44' 
447| 

99} 
99} 
991 

711 
713 

71} 

36'j 
36} 

35! 

448} 
450} 
450 

99| 
99f 
99} 

71! 
70} 
71! 

35} 
35} 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  in  cents  per 
troy  ounce  of  bar  silver,  999  fine.  London  quotations  are  in  pence  per  troy  ounce  of 
sterling  silver.  925  fine.  Sterling  quotations  represent  the  demand  market  in  the  fore- 
noon.    Cables  command  three-elrhUis  of  a  cent  premium. 


Metal  Markets 

New  York,  June  7,  1922 

Metal  prices  have  continued  to  ad- 
vance during  the  last  week,  though 
the  market  has  not  been  a  particularly 
active  one.  The  gradual  improvement 
is  a  reflection  of  better  general  busi- 
ness conditions,  which  have  caused  sur- 
plus metal  stocks  to  be  slowly  absorbed, 
and  which  are  likely  to  continue. 
Monday  was  a  holiday  in  Europe,  so 
that  foreign  business  on  that  day  was 
at  a  standstill. 

Copper 

Sales  have  been  in  moderate  volume 
during  the  week,  with  three  or  four  or- 


ders approaching  a  thousand  tons  each. 
Demand  has  for  the  most  part  been  for 
July-August  delivery,  though  Septem- 
ber copper  has  also  been  sold.  Practi- 
cally all  consumers  seem  to  be  well 
supplied  for  the  current  month,  but,  on 
the  other  hand,  most  of  the  producers 
have  no  more  near-by  metal  available. 
Those  that  have  are  anxious  sellers  and 
would  be  willing  to  shade  prices 
slightly  under  the  quotations  made  for 
later  deliveries.  During  the  entire  week, 
copper  was  obtainable  for  13gc.( 
especially  by  those  consumers  situated 
near  New  York  and  willing  to  take 
June  or  July  deliveries.  However,  some 
of  the  producers  who  raised  their  price 
to  14c.  have  been  able  to  book  orders  of 


fair  proportions  at  that  level.  It  is 
significant  that  although  business  has 
not  been  so  active  as  it  was  some  weeks 
ago,  there  seems  no  tendency  so  far  for 
the  price  to  recede;  it  has  merely  not 
advanced  quite  so  rapidly. 

The  foreign  orders  were  held  up 
somewhat  by  the  holiday,  but  export 
demand  for  the  week  was  of  fair  pro- 
portions nevertheless.  The  prices 
realized  were  about  one-quarter  of  a 
cent  above  those  for  domestic  de- 
liveries. Most  of  the  metal  was  booked 
for  June  and  July  delivery. 

Lead 

The  official  contract  price  of  the 
American  Smelting  &  Refining  Co.  was 
advanced  today  from  5.65c.  to  5.75c, 
New  York. 

Demand  for  lead  at  the  advancing 
prices  keeps  up  wonderfully  well.  Sup- 
plies have  been  carefully  sold,  and  it 
has  been  difficult  to  obtain  lead  for 
speculative  holding  either  by  dealers  or 
consumers.  For  this  reason,  any  pro- 
longed lull  in  demand  is  unlikely,  for 
lead  continues  to  go  rapidly  into 
consumption,  and  demand  from  every 
lead-consuming  trade  is  excellent, 
or  excellent  compared  with  last  year. 
Even  chemical  sheet  lead  sales  have 
been  more  satisfactory  recently.  Cor- 
roders  continue  to  run  to  the  capacity 
of  their  plants. 

In  the  New  York  district,  reputable 
consumers  were  fairly  generously 
supplied  at  5.65c,  at  least  until  Monday. 
In  the  last  day  or  two  orders  assumed 
such  large  proportions  that  the  mar- 
ket was  pretty  well  cleaned  up  of  all 
metal  held  at  less  than  5.75c  Spot  lead 
commanded  even  higher  prices.  In  the 
St.  Louis  district,  lead  is  still  obtainable 
at  5.50c,  a  pronounced  effort  being 
made  by  one  producer  to  hold  the  mar- 
ket at  that  level  for  a  time  rather  than 
to  let  prices  advance  so  rapidly  that 
an  undesirable  reaction  will  follow. 
Dealers  are,  however,  having  difficulty 
in  obtaining  lead  for  less  than  5.60  to 
5.65c 

Desilverized  lead  is  commanding  a 
premium  of  about  10  points  in  the 
Middle  West,  where  supplies  of  chemi- 
cal lead  are  still  abundant.  In  the 
vicinity  of  the  Eastern  seaboard,  how- 
ever, chemical  lead  is  selling  at  the 
freight  differential  over  St.  Louis 
prices,  which  brings  the  delivered  price 
somewhat  above  that  for  which  the 
desilverized  article  can  be  obtained. 

Zinc 

Demand  has  improved  somewhat  from 
g^lvanizers,  and  with  consumption  con- 
tinuing considerably  above  production, 
prices  have  advanced  further.  There  is 
so  far  little  disposition  for  custom 
smelters  to  increase  production,  owing 


June  LO,  1922 


Engini  <  i  ing  and  Minimi  Jo 


L027 


to  tlic  fact  that  ore  prices  have  ad 
tranced  so  fast  that  smelting  continues 
to  In-  virtually  a  profitless  operation. 
High-grade  zinc  continues  to  be  in  ea 
cellent  demand  at  the  same  price  as 
quoted  last  week  -t*>ic  with  a  30-poinl 
allowance.  The  New  York  mar 
inues  at  the  rust. unary  advance 

.ints    over   St.    LOU       'I" 

this   representing  the  freight. 

Tin 

Tin  has  advanced  slightly  in  London, 
but  the  higher  prices  here  are  caused 
chiefly  by  the  advance  in  sterling  ex- 
change. Demand  has  been  good,  and 
practically  all  of  the  spot  metal  avail- 
able has  now  been  taken  up.  Reports 
from  Pittsburgh  indicate  that  the  tin- 
plate  mills  are  working  practically  at 
full  capacity.  American  electrolytic 
tin  is  in  good  demand  from  tinfoil 
makers  and  others  at  the  same  prices 
quoted  for  Straits.  Tin  of  99  per  cent 
grade  is  rather  scarce  for  some  of  the 
better  grades.  However,  Chinese  No. 
1  tin,  which  is  a  good  99  per  cent  grade, 
is  now  available  again  with  the  higher 
prices,  several  houses  with  Chinese  con- 
nections  making  offerings. 

Tin  for  September  delivery  sold  at  Jc. 
to  Jc.  discount  from  the  quotations  for 
spot. 

Arrivals  of  tin,  in  long  tons:  Total 
for  -May,  Atlantic  ports,  4.600;  Pacific 
ports,  140.  June  1st,  Straits,  925; 
Liverpool,  50;  Australia,  15;  5th,  Lon- 
don, 25;  China,  5. 

Gold 

Gold  in  London:  June  1st,  93s.  Id.; 
2d,  92s.  lid.;  6th,  92s.  Id.;  7th,  91s.  6d. 

Foreign  Exchange 
Sterling  exchange  reached  new  high 
levels  during  the  last  week,  the  highest 
since  it  was  released  from  control  fol- 
lowing the  World  War.  The  strength 
in  sterling  also  affected  other  foreign 
exchanges  favorably.  On  Tuesday, 
June  6,  francs  were  9.135c;  lire,  5.215c; 
marks,  0.3425c;  and  Canadian  dollars, 
99.16c,  the  highest  point  yet  reached. 

Silver 

The  first  week  of  June  showed  a  con- 
tinued fall  in  silver  prices,  owing  to 
lark  of  support  from  China  and  India, 
although  the  advance  in  sterling  rates 
helped  to  steady  the  market  in  New 
York.  On  the  6th  silver  in  San  Fran- 
cisco and  New  York  was  on  about  the 
same  level,  showing  the  weakness  of 
China  exchanges.  The  market  closes 
quiet,  without  pronounced  tendency,  and 
the  future  depends  upon  China. 

.Mexican  Dollars — June  1st,  541;  2d, 
54J;  3d,  54i;  5th,  541;  6th,  54$;  7th, 
54*. 

Other  Metals 

Quotations  cover  large  wholesale  lots  unless 
otherwise  specified. 

Aluminum — 20c  per  lb.  for  99  per 
cent  grade;  19c.  for  98@99  per  cent; 
18c.  for  94@98  per  cent.  Outside  mar- 
ket nominal  at  17.25@18.25c.  for  98@99 
per  cent  virgin  grades. 

Antimony  — -  Chinese  and  Japanese 
brands,  5.25@5.30c.  W.C.C.,  6@6£c. 
Cookson's      "C"     grade,     spot,     8.75c 


needle  antimony,  lump,  nominal, 

per    lb.      Standard    powdered 

needle    antimony    (200    mesh)    nominal 

pi  i    lb      White  antimony  oxide, 

Chinese,  guaranteed  99  per  cent  Sb.O,, 

a  7c. 

Bismuth— $2@$2. 10   per   lb. 

Cadmium  -$1.15@$1.20  per  lb. 

Iridium— Nominal,  $150@$170  per  oz. 

Nickel— Standard  market,  ingot  and 
shot,  36<  .;  electrolytic,  39c.  Outside 
market  quiet  at   29@32c  per  lb. 

Palladium — $55  per  oz. 

Platinum— $85@$87.50  per  oz. 

Quicksilver— $55  per  75-lb.  flask. 
San  Francisco  wires  $54. 

The  prices  of  Cobalt,  Magnesium, 
Molybdenum,  Monel  Metal,  Osmium, 
Rhodium.  Selenium,  Thallium  and 
Tungsten  are  unchanged  from  the 
prices   in    the   issue  of  June  3. 

Metallic  Ores 
Chrome,  Iron,  Magnetite,  Manganese, 
Molybdenum,  Tantalum,  Titanium, 
Tungsten,  Uranium,  Vanadium,  and  Zir- 
con ores  are  unchanged  from  the  quo- 
tations  published  June  3. 

Zinc  and  Lead  Ore  Markets 

Joplin.  Mo.,  June  3 — Zinc  blende,  per 
ton,  high,  $33.05;  basis  60  per  cent  zinc, 
premium,  $32;  Prime  Western,  $32@ 
$31;  fines  and  slimes,  $29@$28;  aver- 
age settling  price,  all  blende,  $29.64. 
Calamine,  basis  40  per  cent  zinc,  $15. 

Lead,  high,  $73.60;  basis  80  per  cent 
lead,  $70@$75.;  average  settling  price, 
all  lead  ore,  $71.30  per  ton. 

Shipments  for  the  week:  Blende,  11,- 
861;  calamine,  69;  lead,  1,585  tons. 
Value,  all  ores  the  week,  $465,690. 

Sellers  held  firm  and  secured  ad- 
vances in  all  grades  of  blende.  Pre- 
mium grades  and  some  ore  high  in  iron 
sold  on  $32  basis.  The  demand  con- 
tinues strong,  the  purchase  exceeding 
the  production.  Careful  survey  of  the 
situation  points  to  only  one  week's 
supply  of  purchasable  ore  ahead  of 
the  production.  At  present  106  mills 
are  in  operation  and  the  output  is 
around  10,500  to  11,000  tons  per  week. 

Lead  was  in  stronger  demand  this 
week,  with  some  ore  selling  on  $75 
basis.  The  production  is  less  than 
the  demand,  which  creates  sharp  com- 
petition  among    buyers. 

Platteville,  Wis.,  June  3 — Blende, 
basis  60  per  cent  zinc,  $32  per  ton. 
Lead  ore,  basis  80  per  cent  lead,  $75 
per  ton.  Shipments  for  the  week: 
Blende,  297  tons;  lead,  40  tons.  Ship- 
ments for  the  year:  Blende,  6,704  tons; 
lead  ore,  977  tons.  Shipped  during 
the  week  to  separating  plants,  713 
tons   blende. 

Non-Metallic  Minerals 
Talc — High-grade   foundry   talc,    $20 

per  ton,  or  $18  in  carload  lots,  f.  o.  b. 

Virginia   mills.     Demand   better. 

Asbestos,    Barytes,    Bauxite.     Borax, 

Chalk,    China    Clay,    Emery,    Feldspar, 

Fluorspar,     Fuller's     Earth,     Graphite. 

Gypsum.    Limestone,    Magnesite,    Mica. 

Monazite,   Phosphate,   Pumice,   Pyrites, 


Silica,  sulphur,  and  Tal(    in    in 

d   in  the  June 

Mineral  Products 
IrseniouB  Oxide     i  (g  •  per   lb. 

Copper     Sulphate     6.1 -~>c.     for 

large      crystals.         Prompt       shipment 

Potassium  Sulphate,  Sodium  Ni- 
trate, and  Sodium  Sulphate  are  un- 
changed  from    quotations    of    .1 

Ferro -Alloys 

Ferrocerium,  Ferrochrome.  Ferro- 
manganese,  Ferromolybdenum,  Ferro- 
silicon,  Ferrotitanium,  Ferrotungsten. 
Ferro-uranium,  and  Ferrovanadium 
are  unchanged  from  the  prices  pub- 
lished June  3. 

Metal  Products 

Copper  Sheets — New  York  base, 
20.50c.  per  lb.;  wire,  15.75c. 

Nickel  Silver— 26.75c  per  lb,  for  18 
per   cent  nickel   Grade   "A"   sheets. 

Yellow  Metal — Dimension  sheets, 
17.75c;   rods,   14.75c   per   lb. 

Lead  Sheets  and  Zinc  Sheets  are  un- 
changed from  the  quotations  published 
in  the  June  3  issue. 

Refractories 
Bauxite  Brick,  Chrome  Brick,  Chrome 
Cement,  Firebrick,  Magnesite  Brick, 
Magnesite  Cement,  Silica  Brick,  and 
Zirkite  are  unchanged  from  the  prices 
appearing  in  the  issue  of  June  3. 

The  Iron  Trade 
Pittsburgh,  June   6,    1922 

Production  of  steel  ingots  continues 
at  a  rate  of  about  38,000,000  tons  a 
year.  It  is  commonly  believed  that  a 
considerable  part  of  the  steel  demand 
in  the  past  few  months  has  been  due 
to  buyers  fearing  that  the  coal  strike 
would  interfere  with  deliveries.  While 
up  to  date  steel  production  has  been  at 
an  increased  rate,  the  coal  strike  does 
not  appear  to  be  any  nearer  settle- 
ment than  when  it  started.  The  steel 
mills,  on  an  average,  are  fully  sold 
up  for  about  two  months  at  their  pres- 
ent  production   rate. 

Last  Friday  the  American  Sheet  & 
Tin  Plate  Co.  opened  its  order  books 
for  new  periods  at  former  prices,  $4.75 
for  tin  plate,  2.40c  for  blue  annealed 
sheets,  3.15c  for  black  sheets,  4.15c  for 
galvanized  sheets,  and  4.50c  for  auto- 
mobile sheets,  but  in  sheets  orders  for 
July  only  are  taken.  Some  independ- 
ents are  now  selling  for  later  deliveries 
at  slight  advances.  Bars,  shapes  and 
plates  are  1.60c  minimum,  with  early 
deliveries   commanding   premiums. 

Pig  Iron — The  market  continues  ab- 
solutely stagnant,  appraised  values 
being  $25,  Valley,  for  bessemer  and 
basic  and  $24  for  foundry.  Lake  Su- 
perior iron  ore  prices  for  the  1922 
season  have  not  yet  been  developed. 

Coke 
Connellsville     Coke — Offerings      and 
demand    are    both    light,    prices    being 
about    $7    for    furnace    and    $7.50    for 
foundry  coke. 
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Anaconda  Copper  Mining  Co. 

.    -:i.ia  ceased  production  of  copper  about  April  1, 

1921,    owing    to    the    industrial    depression,    and    remained 

down  for  the  remainder  of  the  year,  operations  being 

resumed  Jan.   16,   1922.     The  complete  financial  report  for 

the  Anaconda  and  subsidiary  companies  follows: 

tfflOUDATBD  BALANCE  BHEET,  DEC.  31,   1921 

ASSETS 

Fixed 

Mines  and  mining  claims.  -'ghts  and  lauds.  $1 19,438,1 10.  62 

Buildings  and  machinery  76.285.549.17 

Investment*  in  sundry  companies  16,496,444  04 

$212,220,103  83 

Current 

.  on  hand,  advances  on  ores  and  ex- 
penses prepaid  $21,989,306.50 

>:id  manufactured  products  in  proc- 
ess and  on  hand — at  the  lower  of  cost 
or  market...  17.817,363.59 

Accounts  receivable  and  cash  assets 21,235,831    13  61,042,501.22 

273.262,605.  05 
LIABILITIES 
Issued  capital  stock.  2.331, 250—  $25shnres  $116,562,500  00 

■:  panii  b  .  2,486.295.  12 

g  ten-vear  gold  bonds  due  Jan  1, 

49,201.700.00 
24,182,834  37 
Current 

.nd  wages  payable,  and  taxes  and 

rued  13,075,368.31 

Balance  Dec  31,  1920.  $84,753,462  44 

Net  loss  for  the  year  ending  Dec.  31,  1921...  16,999,555.19 


67,753,907.25 
$273,262,605.05 
COM]     ACCOUNT 

EXPENSE 

lets  in  process 
ur  ...  $36,516,880.05 

duding  development  3,786,076.51 

3,957,200.  16 
n.  including  transportation  of  ore  5. 1 19,253.62 

Kenning  and  selling,  including  transportation 

1,250,676  43 

Manufacturing  expense.  including  sellini:  5,337,188.60 

and  Federal  taxes  1,220,361 .50 

$57,187,636.87 
Balance  brought  down..  6.257,042.38 

tT  this  yea i    foi    d 

2,135,401.31 

•  nds 3,108,267   89 

Expenditure  during  suspension  of  operations     ....  5,680,503.39 


$17,181,214.97 


INCOME 

Sales  of  metals  and  manufactured  products 

-.  tolls,  rentals. .  . 
Metals  and  manufactured  products  in  pro- 
cess and  on  hand  at  the  end  of  year . 
Balance  carried  down 

Income  texrta  in  sundry  < 

panics 

Balance,  net  loan 

Apportioned  to  minority  interests $61,634.00 

Carried  to  foregoing  balance  sheet 16,999,555.19 


$17,181,214.97 

Purchase  of  the  American  Brass  Co.  was  consummated 
Feb.  10,  1922,  when  more  than  99  per  cent  of  the  Brass 
shares  were  acquired.  An  outstanding-  feature  of  the  year 
was  the  development  of  the  Anaconda  metal  shingle,  to  be 
made  of  copper  or  zinc.  This  was  perfected  in  October, 
an  operating  plant  and  selling  organization  afterward 
developed,  and  the  product  is  now  being  marketed. 

In  the  copper  department,  353,055  wet  tons  of  ore  were 
produced  at  the  company's  mines  at  Butte,  Mont.,  and 
373,410  tons  were  treated  at  the  Anaconda  concentrator. 

The  operations  of  the  company  include  copper  mines  at 
Butte,  a  concentrator  and  smelter  at  Anaconda;   refineries 


at  Great  Falls,  Mont,  and  Raritan,  N.  J.;  and  a  rod  and 
wire  mill  at  Great  Falls.  There  are  zinc  mines  at  Butte, 
and  reduction  works  at  Anaconda  and  Great  Falls.  Mis- 
cellaneous products  include  lumber  from  sawmills  at  Bonner 
and  Hope;  coal  from  Diamondville,  Wyo.,  Washoe,  Mont., 
and  Sand  Coulee,  Mont.;  arsenious  oxide;  sulphuric  acid 
from  Anaconda;  and  fertilizer,  the  phosphate  rock  coming 
from  mines  at  Conda,  Idaho.  Subsidiary  companies  include 
the  Butte,  Anaconda  &  Pacific  Ry.  Co.;  the  International 
Smelting  Co.  at  International,  Utah,  and  Miami,  Ariz.;  the 
International  Lead  Refining  Co.  at  East  Chicago,  Ind.;  the 
Anaconda  Lead  Products  Co.;  the  Walker  Mining  Co.; 
the  Arizona  Oil  Co.;  and  in  South  America,  the  Andes 
Copper  Mining  Co.;  the  Potrerillos  Ry.,  and  the  Santiago 
Mining  Co. 

As  is  customary,  the  report  fails  to  reveal  to  stockholders 
any  technical  details  or  costs  of  the  company's  operations. 


Bunker  Hill  &  Sullivan 

The  profit-and-loss  analysis  of  the  Bunker  Hill  &  Sullivan 
Mining  &  Concentrating  Co.,  operating  at  Kellogg,  Idaho, 
for  the  year  ending  Dec.  31,  1921,  is  as  follows: 

DEBIT 

Per  Ton 
Concentrates 
Production  costs  (89,923  tons  mill  product)  Produced 

Mining,  426,530  tons  mined $15.  18     $1,364,669- 

Milling,  West  Mill,  438,526  tons  mine  ore $348,214 

Sweeney  Mill,  153,820  tons  tailings...  .       70,844         4.66  419,059 

Shipping  expense,  89,746  tone  concentrates  shipped.. ......  .26  22,960 

Smelting  costs: 

Freight  and  treatment,  and  lead  ami  silver  discounts  (on 

oreshipped) 21.32  1,916,850 

.South  Mill  expense .04  4,079 

North  Mill  experimental .30  27,003 

Mine  examinations I  .  77  1  59,443 

Interest  paid  on  bank  loans .14  12,339 

Worthless  accounts  and  notes  charged  off     .07  5,958 

Stores  inventory  adjustment .03  3,200 

$43.77     $3,935, 56S 

CREDIT  Per  Ton 

Concentrates 
Bullion  Produced 

Gross  lead  and  silver  value  of  product  shipped  $4,602,349 
Less   concentrates   inventory   adjustment   at 

cost 4,371 

51.13     $4,597,978 

Royalties  on  lessees'  ore .27  24,2  1 4 

Net  profit  of  light  and  water  dept .01  529 

Net  profits  on  house  rentals .02  1,490. 

West  Mill  rentals .12  10,291 

Tramway  rentals .01  813 

Dividends 

Caledonia  Mining  Co $13,081 

Sierra  Nevada  Consolidated  Mining  Co 240,918 

2.82         253,999 

Interest 

On  loans  and  accounts $34,873 

On  bonds  and  other  reserve  securities 99,315       1.49  134,188 

Sale  of  securities,  net  profit .28  25,199 

$56   15     $5,049,335 
Add:  Bunker  Hill  smelter,  net  profit  after  depreciation 3.63  326,787 

$59.78     $5,376,122 

The  balance  for  the  year  carried  to  Surplus  was  $804,305. 

The  report  gives  complete  cost  data.  The  mining  cost 
was  $3.17,  some  of  the  principal  items  being:  timber  and 
lagging,  45c;  shovelers,  39c;  timbermen  and  carpenters, 
26c;  miners,  22c;  compressed  air,  16c;  machinemen,  13c; 
and  powder,  10c  Exploration  cost  $16.81  per  foot;  stoping, 
$2.02  per  ton;  tramming,  8c  per  ton;  hoisting,  7c  per  ton; 
and  pumping,  8c  per  ton. 

Concentration  cost  79c  per  ton,  including  8c  for  crushing 
and  conveying;  4c  for  screening;  9c.  for  jigging;  7c  for 
tube-mill  grinding;  and  18c  for  concentration,  including  7c. 
flotation  royalty. 


June  10,  L922 


Engineering  and  Mining  Journal  Preet 


L029 


Alaska  Juneau  (.old  Mining  Co. 

A  report  of  the  operations  of  the  Alaska  Juneau  Gold 
Mininp  Co.  for  1921  shows  a  loss  of  $168,731.84,  according 
to  the  following  profit-and-losa  analysis: 


Minitw   

Marketing  e-oneeattabea  ami  buuii  m 
Qeaenl.  li  :  Uunee 

Be. .... 

Mock  transfer  expense      

Bond  issue  expense 

Bond  interest 

Interest  on  note  and  losn  accounts 


Bulli  ^n  pr.nl uction  Urom  amalgamation) 

I  recovery-.  $789.467  26 

(fiver  nemn  7.607.31 


Concentrates  production 

OoU  recovery $180,235  47 

Silver  recovery 32.764  08 

Lead  recovery 25, 176.  53 

Liability 

Assumed  on  pay  rolls $12, 321.  03 

Less  cost  of  accident  settlements.  1 0,403  08 


Revenue  from  rents 


Net  loss  for  year — to  surplus  account 


Dec.  31,  1920.  balance  per  account,  deficit. 
Dec.  31,  1921,  balance  per  account,  deficit. 


Balance  sheet  as  of  Dec.  31,  1921,  follows: 

ASSETS 

Property $9,639,844.68 

Mine  development   1,965,322.33 

Construction  and  equipment — main  plant 3,333,592.  68 

Portable  and  underground  equipment 49,208.  M 

Deferred  charges  to  future  operations 514, 670.  75 

Supplies 325.114.73 

Production  in  transit 130.027.86 

Cash  accounts 1 8,692 .  07 

Sundry  accounts  receivable. 2,650.  93 

Deficit  in  surplus  account 732,356.  53 

$16,71 1.480.  70 
LIABILITIES 

Capital  stock,  authorized,  1,500,000  shares  at  $10.00 

Par  value $15,000,000 

Less  unissued,  I00,000shares 1,000,000 

$14,000,000.00 

Notes  payable — 6  per  cent  guaranteed  notes. 460,000.00 

Bond  issue.  7  per  cent  1 0  year  gold  bonds,  authorized  $3,500,000. .        1,836.000.00 

Bond  coupons  not  presented  for  payment 87,554.  16 

Loan  accounts  and  advances  against  current  production — interest 

bearing 205,991.83 

Pay  roll  and  accounts  pavable.  and  other  liabilities 102.202.12 

Depreciation  reserve       " 19.732. 59 

$16,711,480.70 

Costs  were  $0.1997  for  mining;  $0.3554  for  milling; 
$0.1910  for  other  costs;  total,  $0.7461  per  ton  trammed. 
Production  was  $0.6416  per  ton. 


Fairview  Round  Mountain  Mines  Co. 

The  annual  report  of  the  Fairview  Round  Mountain  Mines 
Co.,  with  properties  at  Round  Mountain,  Nye  County,  Nev., 
states  that  the  leasing  operations  carried  on  in  1921  were 
highly  successful  and  resulted  in  opening  up  more  and 
richer  ore  than   was  expected. 

The  balance  sheet  is  as  follows,  as  of  Dec.  31,  1921: 

ASSETS 

Mining  properties 

Mining  properties  (discovery  valuation) 

Bonds  and  stocks. 

Mine  and  mill  plants  and  equipment 

Store  supplies 

Accounts  receivable 

Bills  receivable... 
Cash  on  hand. .  . 


Movements  of  Ores  and  Metals  lor  April 

Imports  ami  >    |  i    more  impoi 

i  uring  April,  1922,  and  April,  1921,  .-.    pi'  pared  I 
r.  s.  Bureau  of  Foreign  and  Domestic  Comm 

follows: 


$989,075.97 
303.171.90 
59.293  32 
20.272.25 
1.421  28 
39.077  80 
32.000  00 
2.929.96 


LIABILITIES 


Capital. ........ 

Pr  ■fit  and  loss 

Bills  payable 

Dividends  uncalled  for.  . 
Discovery'  valuation  surplu 
Ore  depletii 


$1,000,000.00 
41.632.75 
7.500  00 
4.951.73 
7.982  68 
385.175.32 

$1,447,242.48 


AnrJmonj    i 

Intimonj  matte  >>M  recuhu 

Ore.contente 

Matte  and  regulus,  contents. 

Total 
Imported  from 


'.'I      April,    1922 
26.400 
2,710.581  986.465 


!  086,1 

>.li47. 
805.; 


Mexico 

Chile 

IVru 

t  uher  oountrieB. 
Unrefined,  Mack  and  blister 
Refined,  in  ingots  and  bars. 
I  lid,  for  renianufaeture. 
Composition  metal,  copper  chief  value 
Lead 

Ore.  contents 

Bullion,  contents.  .  .  

Imported  from 

Canada 

Mexico 

Chile 

Other  countries 

Pigs,  bars  and  old 

Manganese  ore,  long  tons 

Imported  from 

Cuba 

Brazil 

British  India 

Other  countries 

Sulphur  ore,  as  pyrites,  long  tons . 
Imported  from 


;  870 
!,677 

.,950 
1,104 
!.5M8 
1.457 
1,559 


1  680 
1,627 
i,938 
1.440 
',260 


Other  countries 

Tin  ore,  long  tons 

Tin  bars,  blocks  and  pigs 

Imported  from 

United  Kingdom 

British  Straits  Settlements. 

Dutch  East  Indies 

Hongkong 

Other  countries 

Tungsten  ore,  long  tons 

Zinc 

Ore,  contents 

Imported  from: 

Mexico 

Blocks,  or  pigs  and  old 


,350 

1.910 
,000 
1,059 

.609 
!,450 
607 
1,655 


1,283 
1,283 


EXPORTS  OF  COPPER,  LEAD  AND  ZINC 


In   Pounds 

April,  1921 
Copper 

i  Ire,  concentrates,  contents 

Unrefined,  black  and  blister 

Refined,  in  ingots  and  bars. .  40,256,030 

Exported  to  (in  part) 

Belgium 

France 

Germany 

Italy 

Netherlands ...  

Spain 

United  Kingdom  

Canada 

Composition  metal,  copper  chief  value 

Old  and  scrap 

Pipes  and  tubes 

Plates  and  sheets.  . 
Wire,  except  insulated 
Lead 

Pigs,  bars,  etc. 

Produced  from  domestic  ore 

Produced  from  foreign  ore 

Exported  to 

United  Kingdom 

Canada 

Argentina 

Brazil 


167,900 


999,358 
10,800.273 
15,837,896 

223,915 
1.166,600 


184,046 
342,813 
711,858 


Other  countries 
Zinc 

Dross 

Spelter 

Produced  from  domestic  c 

Produced  from  foreign  ort 
Exported  to: 

France 

Italy -  - 

United  Kingdom. . . 

Canada 

Mexico 

Argentina 

Japan 

Otner  countries. . . 
In  sheets  and  strips . 


2.618 

220 

112.000 

1.000 
388,412 


7.764.694 
1.676.41  I 
1.375.591 
10,816,696 

1.099,481 

754.786 

870.035 

2.620.660 

5,143.377 

69.492 

258.865 

19,015.875 

6.760,243 

2,966.060 

39,927 

1.646.014 
3,602.232 

48.085 

3,837.468 

736.689 

626,009 


23 

13.700 
6,250 
5.586 

30,480 

30,480 


1.359 
10,526.046 

1,455,991 

8,564,510 

55.971 

449,574 


7,168 

112.030 

62,196,959 

4,106.706 

13,956,127 

17.983,470 

3,789.074 

2,713,069 

1,151.654 

3,914,443 

265.219 

9,803 

88,368 

196.084 

590,378 

2,217,709 


2,634,283 
119,980 
809.232 
430.188 
112.000 

2.270,912 

2.308,847 


2.167,732 
112.045 
1,189,051 
58.258 
143.119 
56.000 
1,064.094 
200,525 
582.531 
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Current  Prices  of  Mine  Materials  and  Supplies 


RISE  AND  FAIL  OF  THE  M  \KKET 
Advances     Track  bolts  and  spikes  up  LOc,  pei    100  lb.  at 
Birmingham.     Cast-iron  pipe  adVanced  $2  per  ton  in  aVw 
York  and  throughout  Wi  er  advancing  $1@$ 

M.  ft.  over  country.     Red  and  white  lead,  dry  and   in  oil, 
tip  86c.  per  100  Hi.     Manila  rope  higher  in  South. 

Declines. — Substantial  reductions  in  bolts  and  nuts.  Lin- 
seed oil  market  headed  downward;  decline  of  3c.  in  New 
York  and  Be.  per  gal.  iii  Chicago.  Dynamite  cheaper  in 
Southern  and  Southwestern  states. 


SHEETS— Qui  i  itiona 

lire  per    100 

11.   in  rari 

in    u  an  hot] 

ban  qui  itations  from 

mill! 
Pittsburgh, 

S:m 

si 

I'  nui- 

Nen 

Mill  Cots 

I    LUIS 

Chicago 

Vork 

$2   40 

$3.62j 

$3  38 

J4,  15 

$3  48 

Black 

N.i   28       

3   15 

4  30 

4  30 

5.65 

4  35 

No.  28 

4   15 

5  30 

5  30 

6  50 

5   35 

STEEL  RAILS— The  following  quotatii 
Chicago  for  carload  or  larger  I.iim 


per  ton  f.o.b.   Pittsburgh  and 


-Pittsburgh . 

One 
Current   Year  Ago  Birmingham  Qrioago 

Standard  hessemer  rails     $40  00       $45  00  $40  00 

Standard  openhearth  rails 40  00         47  00         $40  00  40  00 

TRACK  SUPPLIES— The  following  prices  are  base  per  100  lb.  fob.   Pittsburgh 
for  carload  lots,  together  with  the  warehouse  prices  at  the  places  named: 

. Pittsburgh .  San       Bir- 

One  Year  Fran-    inmg 

Current  Ago        Chicago  St.  Louis  cisc 

Standard  spikes.  rVin. 

and  larger  $2  25  $3  30        $2.55       $3  00     $4   10  $3  20 

Trackballs  3    0OW  3   50  4.35  3.65  4.25        5    10     4.15 

Standard  section  angle 

ban  2  40  2  50  2  40       3  00      4.00     3.25 

STRUCTURAL  MATERIAL— Following  are  base  prices  f.o.b.  mill,  Pittsburgh 
and  Birmingham  together  with  quotations  per  100  lb.  from  warehouses  at 

Bir- 
Pitts-    ming-  San 
burgh,    ham  New  St.  Chi-  Fran- 
Mill      Mill  York  Dallas     Louis  cag..  ciseo 

Beams.3to  !5in 160     $1.85  $2  58  $4.00     $2  57(  $2  48  $3   10 

Channel.  3  to  1 5  in                1.60        1.85  2   58  4.00        2   57!  2  48          3    10 
Angles.  3  to  6  in.,  J  in. 

thick                                1.60       1.85  2.58  4.00       2. 575  2  48         3   10 

Tees,  3  in.  and  larger...  .    I   60        I    85  2  58  4  00       2   57!  2  48         3    10 

Plates   I   60        1.85  2  58  4.00       2   57'.  2  48         3   10 

WIRE  ROPE — Discounts  from  list  price,  f.o.b.  New  York  and  east  of  Missouri 
River,  on  regular  grades  of  bright  and  galvanized  are  as  follows: 

Hercules  red  strand,  all  constructions 30*"; 

Cast  steel  round  strand  rope 321% 

Galvanized  steel  rigging  and  guy  rope 

Round  strand  iron  and  iron  tiller I  5'  7 

Plow  steel  round  strand  rope 45% 

Special  steel  round  strand  rope 4li 

New  York     Cleveland     Chicago 
Drill  Rod  (from  list) 55<&60%  55%  50% 

WROUGHT  PIPE — The  following  discounts  are  to  jobbeis  for  carload  lots  on  the 
latest  Pittsburgh  basing  card: 

Steel  Iron 

Inches       Black        Galv.       Inches       Black        Galv. 

BUTT  WELD— 1  to  3  71  585       {tolj         44!  29} 

LAP  WELD— 2! .to  6  68  55J     2!  to  6  42.  29! 


named   the  following  discounts 


STEEL  PIPE — From  warehouses  at  the  pla 
for  hold  steel  pipe: 

. Black . 

New  York     Chicago      St.  Louis 
2!  to  6 in.  lap  welded 61%  5°!\  5c  . 

CAST-IRON  PIPE— The  following  are  prices  per  net  ton  for  carload  lots: 

. New  York — . 

One  San   Fran 

Current      Y* ear  Ago  Birmingham  Chicago  St.  Louis      Cisco 
6  in. and  over*  $48  80@49 .80  $58  30        $34  50         $44.10      $39  70       $5100 

New  York   Cleveland  Chicago 

Nuts,  hot  pressed,  sq.,  per  1001b.  Off  list $3.25  $3.50         $4.00 

Nuts,  cold  punched,  s. |  .  per  IQOlh   PIT  list 3.25 3   50  4.00 

New  Cleve- 

York  land  Chicago 

60*-;     60-10-10°;    60-io% 

.       .  30%        $3.90  net        


MACHINF  BOLTS 
Hand  I  {x3  in.  up  to  12  in 

Buttun  head  1.  .Its.  with  hex.  nuts 


HOLLOW  TILE — Price  per  block  in  carload  lots  to  contractor  for  hollow  build- 
ing tile. 

. New  York .  Perth 

Current        One  San  Amboy 

..n             Year  Chi-  Phila-        St.  Fran-  N.     J., 

Trucks          Ago  cago  delphia     Louis  cisco  Factory 

4x12x12.    .    $0.11120     $0.1196  $0.0707  $0  095  $0  0635  $0   108 

6x12x12..    .         .16670          .1345  .0973  ..              .08  156 

8x2x12.            .20840          .1794  .1326  175         12  244  $0   17890 

LUMBER — Prices  of  rough  Douglas  Fir  No.  I  common,  in  carl,  .ad  lots  to  dealers, 
in  yards  at  San  Francisco.     To  contractors,  $2  per  M.  ft.  additional. 
6-8  and     10-16-1  8  and  22  and 
12  Ft.  20  Ft.  24  Ft.      25  to  32  Ft. 

3x3  and  4 $24  00         $24  00         $25.00         $30.00 

3x6  and  8      25  00  25   00  26  00  3100 

4x4-6  and  8   .        .  25  00  26  00  27  00  32  00 


ii  miu  i<  (continued) 

■  v  York 
Citj ,  del  i.ti-ra  or  earn  to  job, 

. New  York —    -Chicago . 

22-24  20  Ft.  22- 

:ni. i  i  ndei     24    I  . 

tv4l,,RvB                                                  J<k  mi  (39  no  JS'i  mi         $41   oil 

111                                                  41    110  42    i.  .                                  44   on 

12x12                                            44   i mi  I  -17  00 

Othei  i  tries 

8  xl   i               I  md  I  nd 

li.  ■  r.i.  PiOl  I  o 

$50  00  $52  00  $55.00     $45  mi     $54.00  $52  00 

39.00          4H   III!  64.00 

I      78.00  45  00  35  00       35  00       78  00  47  00 

35   75  35  75       35   75  36  75 

Minneapolis         43.00  40  00  39  00                      47  00  40  00 

Citj  33  00  34   00  36  00  35  00 

Birmingham  21.00  26.00 

NAILS. — The  following  quotations  .ire  pel  keg  from  warehouse: 

Pittsburgh,                   San  St.        Mon- 

Mill      Chicago  Francisco    Dallas  Louis        treul 

Win           $2  40(o  2   50  $3    15       $3  90       $5.00  $3  25        U  '>'< 

Cut                                             2  25         5  80         5  90         7.75  5.00 

PORTLAND  CEMENT— Prices  to  contractors  per  bbL  in  carload  I. .in  without 
bags.  Cash  discount  not  deducted 

Current      One  Month  Ago     One    Year  Ago 

NcwY..rk.  del.  by  truck $2.40(«$2.50       $2  40  $2.80 

Chicago,  fob 1.97  1 .97  2.17 

Cleveland,  f.o.b     ...  2.26  2.26  2.43 

LIME — Warehouse  prices: 

Hydrated,  per  Ton       Lump,  per  Barrel  IB0-lb.net 
Finishing        Common     Finishing       Common 

NcwYork         $15. 80(«  $16.80     $12.50  $3.68     $2.75(>$3I8 

San  Francisco  22.00  18.00  1.75 


LINSEED  OIL— These  prices  s 


Raw  in  barrel  (5  bbl.  lots) . 


?per  gallon: 

One  One 

Current       Y'earAgo  Current    Y'ear  Ago 

$0.88            $0  80  $0  98         $0.75 


WHITE  AND  RED  LEAD— Base  price  in  . .  in-  i 

. Red 


100-lb  keg 

25  and  50-lb.  kegs 


Dry 
12  50 

12  75 


In  Oil 
14  50 
14.75 


. White . 

Current    Y'r.    Ago 
Dry  Dry 

or  or 

In  Oil 
13  00 
13  25 


HOSE— 

Fire  50-Ft.  Lengths 

I'nderwTiters'  2J-in 49Jc  per  ft. 


Second  Grade 
$0   191 


First  Grade 

J-in.  per  ft $0  24 

Steam — Discounts  from  List 
First  grade   40-10°;     Second  grade .. .      50-5%    Third  grade 5-10-5'; 

RUBBER  BELTING — The  following  discounts  from  list  apply  to  transmission 

rubber  and  duck  belting: 
Competition 60-10-5°;  Best  grade 60-5% 

LEATHER  BELTING — Present  discounts  from  list  in  fair  quantities: 
Light      Grade  Medium   Grade  Heavy  Grade 

50%  40-5% 

For  cut,  best  grade.  50-10%,  2nd  grade,  60% 

RAWHIDE  LACING     For  laces  in  sides,  best,  41c.  per  sq.ft.:  2nd,  39c. 

Semi-tanned:  cut,   50%;  sides,  43c.  per  sq.ft. 

PACKING — Prices  per  pound: 

Rubber  and  duck  for  low-pressure  steam.  1  in $0.  90 

Rubber  sheet .  .                                             -45 

Rubber  sheet:  wire  insertion  70 

MANILA  ROPE— Per  lb.,  |-in.  and  larger,  1,200-ft.  coils. 

Boston $0.20         New  Orleans $0   I  7  j 

New  York -17  Los  Angeles    '  6 ! 

Chicago \i        Seattle       ,8 

COTTON  WASTE — The  following  prices  are  in  cents  per  pound: 

New  York      Cleveland  Chicago 

White                                                                           7  50(o  10.00        12  00  12.00 

Mixed                                                                           5   50<«    9.00         9.00  9.00 

EXPLOSIVES— Prices  per  pound  of  dynamite  in  small  lots: 


New  York 
Kansas  City    . 

Denver        

Baltimore 
Cincinnati 
New  Orleans   . 
San  Francisco 


6ff; 

2950 

$0  3250 

24 

2750 

2250 

.2550 

2550 

.27 

2350 

.255 

2725 

.3075 

195 


.23 


FLOTATION  OILS— All  prices  are  f  o  b.  New  York  unless  otherwise  stated, 
and  are  based  on  carload  lots.    The  oils  in  50-gal.  bbls.,  gross  weight  500  lb. 
Pine  oil.  steam  dist..  sp.gr..  0.930-0  940     . . 

Pine  oil,  pure,  desr.  dist 

Pine  tar  oil,  ref ..  sp  gr.  1 .025-1 .035 


cal 


Pine  tar  oil',  crude,  so  gr.  1 .  025-1   035  tank  cars  f.o.b.  Jacksonville, 


I  Is 
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NEW    MACHINERY 
AND   INVENTIONS 


The  Parker  Flotation  Machine 
Made  Include  Small  Repair  Cost, 
and    Minimum    Operative    Power 
and  Attention 

IN   THE    MILL  of  the  Bunker 
Sullivan    (lining    i-     Concentrating 
aho,  and  also  in  the 
Alhambra   mill,  owned  by  the  Bunker 

the  Parker  fl 
machine  i<  accomplishing  remarkable 
The  machine  is  the  invention 
of  J.  B.  Parker,  flotation  metallurgist 
for  the  Bunker  Hill  A  Sullivan  com- 
pany. Mr.  Parker  also  developed  the 
ful  flotation  treatment  for  the 
complex  ores  of  the  Star  mine,  recently 
purchased  by  the  Bunker  Hill  and  Hecla 
companies.  Prior  to  his  present  con- 
nection, Mr.  Parker  was  with  the  Calla- 
han Zinc-Lead  Co.,  where  he  solved  the 
problem  of  recovery  of  both  zinc  and 
lead  by  selective  flotation. 

The  Parker  machine,  for  which 
patent  is  pending,  is  constructed  of 
wood,  driven  by  belt  at  a  speed  of  78 
r.p.m.,  and  requires  5  hp.  for  the  stand- 
ard 8-ft.  machine,  with  pulp  35  per 
cent  solids.  The  machine  is  especially 
adapted  to  selective  flotation,  and  its 
low  power  consumption  per  ton,  easy 
assemblage,  and  long  wearing  qualities 
make  it  a  desirable  unit  for  the  small 
mill,  and  as  it  runs  with  the  minimum 
■n  (the  only  attention  required 
is  to  oil  once  a  shift),  it  should  also  be 
equally  desirable  for  the  large  plant. 
The  efficiency  of  the  machine  is  amply 
shown  in  the  following  test,  the  results 
of  which  appear  in  the  accompanying 
table.  This  test  was  run  in  the  Bunker 
Hill  &  Sullivan  concentrator.  The  feed 
was  the  combined  classifier  overflow 
and  vanner  tailing.  The  oil  used  was  a 
mixture  of  80  per  cent  Barrett  Xo.  4 
and  20  per  cent  steam-distilled  pine. 
The  only  change  made  during  the  test 
was  the  per  cent  of  solids  in  the  feed. 
Samples  were  taken  at  regular  in- 
tervals for  eight  hours. 
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such  speed  thai  the  greatesl  amount  of 
pulp  will  clintr  to  it.  The  pulp  passes 
baffle  boards  (8  and  9)  and  will  draw  to 
amounl  of  air.  The 
air  not  required  for  flotation  is  then  ex- 
pelled by  baffles  (10  and  11).  After 
baffle  11.  the  pulp  comes  to  rest 
in  the  settling  compartment  or  spitz- 
kasten,  where  flotation  takes  place.  The 
froth   in   its   travel  from  baffle   (11)   to 

has  opportunity  to  drop  or  re- 

entrained  material   which   is 

to  be  rejected,  and  this  material,  after 

reaching   the   discharge  end,  is   finally 

by  a  weir,  thus  maintaining  a 
constant  pulp  level  in  the  machine.  If 
conditions  require  froth  to  be  removed 


1.7      II     10    9     8 
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i    four  spiders.     Riffles   (5)  are 

bolted  to  the  spiders,  and  consist  of 
strips  -  x  4  in.  x  8  ft.,  on  the  edge  of 
which  are  tacked  strips  J  x  1  in.  x  8  ft. 
These  strips  can  be  easily  replaced  if 
necessary. 

The  installation  in  the  Bunker  Hill 
mill  consists  of  eight  machines  in  two 
banks  of  four  each,  operated  in  series. 
The  feed  is  split,  half  going  to  each 
bank.  The  first  three  machines  make  a 
finished  concentrate.  The  fourth  con- 
centrate is  in  a  closed  circuit  with  a 
Dorr  thickener,  and  returns  as  feed,  and 
the  fourth  machine  makes  a  finished 
tailing  bo  waste.  The  machines  are  so 
placed  that  the  tailing  of  the  first 
travels  by  gravity  as  feed  for  the 
second,  and  so  on. 

Material  to  be  floated  is  deposited 
with  the  required  air  on  the  surface  of 
the  pulp,  thereby  necessitating  less  oil 
to  float  a  given  amount  of  sulphides. 
This  fact  is  important  in  selective 
flotation,  and  especially  so  where  the 
separation  depends  upon  the  amount  of 
oil  used.  Good  aeration,  with  a  close 
regulation  of  the  same,  is  obtained.  The 
repair  expense  is  small,  due,  first,  to 
the  slow  speed  and  small  exposure  to 
wear,  and,  second,  to  the  fact  that  all 
repairs  can  be  made  without  removing 
the  rotor.  Operation  of  the  machine 
requires  the  mlinimum  amount  of  horse- 
power per  ton  of  solids,  and,  because  of 
simplicity,  it  demands  the  minimum  at- 
tention per  ton  of  solids. 


The  Parker  flotation  machine 

mechanically,    a    scraper    or   froth    re- 
mover (18)  has  been  provided. 

The  froth  remover  consists  of  a  shaft 
i  16  l  to  which  an  arm  (20)  is  keyed,  and 
from  this  arm  scrapers  (19)  are  sus- 
pended. The  froth  remover  travels 
clockwise  and  the  edges  of  the  scrapers 


RESULTS   OF    TF.sT   OF    PARKEH    FLOTATION    MACHINE 

Per  Cent 

Per  Cent 

Lead  in 

Lead     in 

Concentrate 

Tailing 

N.,v     24 

36  0 

82  6 

57.9 

1.38 

25 

31   0 

83  0 

66.7 

1    54 

26 

31.0 

83.1 

64  5 

1    50 

27 

31   0 

87  5 

64    1 

1.10 

28 

33  0 

88.3 

58  7 

1   00 

31    0 

89  0 

58  0 

1.00 

30 

3K    5 

81   9 

55.6 

1    60 

- 

31   0 

89  0 

65.3 

1    00 

3 

37  5 

84  2 

65.7 

1.30 

J 

37  0 

81   4 

66.0 

1.80 

37  0 

83    5 

67  5 

1.60 

31   0 

88  5 

68.  1 

1    00 

7 

31    0 

85   5 

61   0 

1.30 

32  0 

89  0 

58  0 

1   00 

32  0 

91   0 

63.9 

0  80 

10 

32.0 

87  1 

62   1 

1.00 

II 

32  0 

91.1 

61   0 

0  80 

The  work  of  the  regular  mill  oper- 
•  hecks    close    with    the    results 
shown. 

The  body  (1)  is  a  rectangular-shaped 

idea  by  an  imaginary  line   into 

agitation    and    settling    compartments. 

The  rotor  (2)  revolves  anti-clockwise  at 


remove  a  definite  amount  of  froth  each 
time.  The  speed  is  so  regulated  that 
the  froth  will  have  time  to  replace  ma- 
terial removed  before  another  cut  is 
made.  Launder  (14)  conveys  froth  to 
another  machine  or  bin.  The  rotor  (2) 
is  constructed  by  keying  to  the  shaft  or 


INDUSTRIAL  NOTES 


The  Bucyrus  Co.,  of  South  Mil- 
waukee, Wis.,  has  extensive  enlarge- 
ments to  its  plants  at  both  South 
Milwaukee,  Wis.,  and  Evansville,  Ind., 
under   way. 

The  American  Smelting  &  Refining 
Co.  has  purchased  a  7-ft.  diameter  x 
36-in.  cylinder  Hardinge  conical  ball 
mill  for  regrinding  in  El  Paso  unit. 
The  same  company,  through  its  New 
York  office,  has  purchased  another  7-ft. 
diameter  x  36-in.  cylinder  Hardinge 
conical  ball  mill  for  one  of  its  plants  in 
South  America. 

C.  A.  Coffin  has  retired  as  chairman 
of  the  General  Electric  Co.,  and  is  suc- 
ceeded by  Owen  D.  Young,  long  asso- 
ciated with  the  company  as  vice-presi- 
dent. Gerard  Swope,  president  of  the 
International  General  Electric  Co.,  sue 
ceeds  E.  W.  Rice,  Jr.,  as  president  of 
the  company.  The  latter  will  now  de- 
vote his  entire  energies  to  the  further 
upbuilding  of  the  scientific,  engineer- 
ing, and  technical  phases  of  the  com 
pany's  work  in  the  broadest  sense,  and 
will  be  honorary  chairman  of  the  board 
of  directors.  Anson  W.  Burchaid,  for 
many  years  vice-president,  with  particu- 
lar reference  to  public  utilities  and  for- 
eign investment,  was  elected  vice-chair- 
man of  the  board.  J.  R.  Lovejoy.  vice- 
president  in  charge  of  sales,  was  elected 
a  director,  as  was  also  G.  F.  Morrison, 
vice-president. 
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A  Silver  Export  Association 

WHAT  WILL  HAPPEN  to  the  price  which  will 
be  paid  American  producers  of  silver  after  the 
expiration  of  the  effectiveness  of  the  Pittman 
Act  (which  will  occur  in  two  years  or  less)  is  a  problem 
which  is  naturally  engaging  the  attention  of  American 
miners.  Since  the  principal  market  for  the  world's 
silver  lies  in  Asia — in  China  and  India  chiefly — it  is 
suggested  by  H.  X.  Lawrie,  managing  director  of  the 
American  Gold  and  Silver  Institute,  that  a  Silver  Ex- 
port Association  be  formed,  under  the  provisions  of  the 
Webb  Act,  to  market  silver  in  foreign  countries.  It 
would  seem  as  if  this  suggestion  were  worthy  of  serious 
consideration  by  our  silver  producers. 

At  present  the  central  silver  market  of  the  world  is 
in  London,  although  the  United  States  and  Mexico  to- 
gether produce  70  per  cent  of  the  world's  silver.  But, 
due  to  England's  suzerainty  of  India,  and  her  dominat- 
ing trade  position  in  China,  it  follows  naturally  that 
commercial,  financial,  and  fiscal  transactions  center  in 
London;  hence,  as  has  often  been  pointed  out,  the  diffi- 
culty or  inadvisability  of  transferring  the  silver  open 
market  from  London  to  New  York.  But  the  idea  of  a 
Silver  Export  Association  works  well  with  existing 
conditions;  and  should  prove  of  substantial  benefit  in 
securing  higher  prices  for  silver  in  the  world  market, 
and  in  avoiding  the  great  depression  and  inflations  of 
the  silver  quotations — smoothing  out,  in  respect  to 
silver,  those  high  and  low  points  of  prosperity  which 
constitute  the  "business  cycle,"  whose  extremes  could 
well  be  minimized  for  general  prosperity,  as  Mr.  Hoover 
has  recently  pointed  out. 


Specific  Gravity  Sampling 

THE  SUBJECT  OF  SAMPLING  and  estimating 
ore  in  a  mine  is  an  important  one,  to  which  many 
contributions  have  been  made,  and  which  con- 
tinues to  be  a  perennial  topic  for  discussion.  The 
mechanical  methods  of  cutting,  grinding,  and  quarter- 
ing, and  thus  obtaining  a  fair  average  sample,  are  well 
understood,  though  usually  not  practiced  with  sufficient 
care.  Before  this  in  importance,  however,  comes  the 
knowledge  of  how  to  place  the  cuts — how  long  and  in 
what  direction  and  how  far  spaced.  Great  accuracy 
of  observation,  a  true  perception  of  the  form  and  prob- 
able extent  of  the  orebody,  is  a  prime  requisite  to  an 
accurate  sampler.  Thus,  sampling  lies  essentially  in 
the  province  of  the  expert  and  experienced  mine  geolo- 
gist, of  the  type  which  has  been  developed  in  recent 
years,  who  combines  with  the  knowledge  of  his  special 
field  familiarity  with  careful  engineering  methods. 

Of  first  importance,  then,  is  the  placing  and  length  of 
cuts;  and  an  intelligent  perception  of  what  each  cut 
means.  This  will  not  only  enable  accurate  sampling, 
but  will  save  waste.  A  great  deal  of  country  rock  is 
uselessly  sampled  by  unintelligent  routine  methods;  or, 
frequently,  cuts  are  made  partly  in  ore  and  partly  in 


country  rock  and  so  are  of  no  value  and  even  vitiate 
the   results. 

Next  comes  the  accuracy  of  the  sampling  and  the 
quartering — a  mechanical  requirement,  most  often  ob- 
served. 

Third  comes  the  assaying,  usually  not  sufficiently 
checked  up.  Samples  are  bound  to  be  occasionally  un- 
even ;  assayera  are  bound  to  be  occasionally  careless. 
The  only  safe  system,  where  an  important  enterprise 
hinges  on  the  result,  is  a  triplicate  of  each  sample,  part 
to  be  assayed  by  a  different  assayer,  under  a  system  of 
secret  numbering  which  will  avoid  comparison  among 
the  assayers.  In  the  not  uncommon  case  of  a  wide 
divergence,  the  agreement  of  two  will  commonly  point 
out  the  third,  who  has  made  an  error;  and  in  nine 
cases  out  of  ten  a  reassay  will  check  this  conclusion. 

Finally  comes  the  estimation  of  tonnage.  Tonnage 
resolves  itself  into  two  factors — cubic  contents  and 
specific  gravity.  In  the  estimation  of  the  former  an 
accurate  and  shrewd  geological  knowledge  is  absolutely 
indispensable,  since  in  all  cases,  practically,  invisible 
ore  must  be  estimated,  even  in  the  "ore  in  sight" ;  and 
when  it  comes  to  less  fully  developed  ore,  the  best 
possible  comprehension  of  its  probable  attitude  and 
extent  is  everything. 

As  to  the  other  factor — specific  gravity — it  is  aston- 
ishing that  it  is  so  easily  determined,  so  generally 
guessed  at.  Quartz  measures  thirteen  cubic  feet  to  the 
ton;  and  engineers  are  prone  to  assume  that  as  a  base. 
But  as  quartz  becomes  mixed  with  carbonates,  fluorite, 
barite,  or  sulphides,  or  other  ore-minerals,  or  as  it 
decreases  or  almost  disappears,  it  is  evident  that  this 
is  no  more  accurate  a  base  than  would  be  the  volume 
of  galena  to  the  ton ;  that  is  to  say.  that  it  is  totally 
unsuitable.  Numerous  specific-gravity  measurements 
of  large  blocks  of  ore,  systematically  conducted,  just  as 
in  chemical  sampling,  are  essential  to  any  ore-estima- 
tion that  is  to  be  dignified  by  the  name  of  engineering. 
Weighing  these  blocks,  first  in  air,  and  then  in  water, 
makes  possible  swift  and  accurate  specific-gravity  de- 
terminations, which  are  to  be  averaged  algebraically 
I  that  is,  by  the  weighted  method),  in  proportion  to  the 
volume  represented  by  each. 

It  is  quite  certain  that  if  sampling  were  more  scien- 
tifically conducted,  we  should  have  fewer  discordances 
between  engineers'  estimates  and  the  results  of  mining; 
and  we  would  have  a  less  glaring  lack  of  unanimity 
between  the  results  of  the  examination  of  the  same 
mine,  by  different  engineers,  than  at  present. 


The  Wonderful  Pauling  Process 

DURING  THE  DOG  DAYS  of  last  summer  we 
received  a  bulletin  from  the  U.  S.  Department 
of  Commerce  describing  a  recent  invention  of  a 
German  chemist,  Harry  Pauling,  for  the  extracting  of 
metals  from  ores,  which  seemed  so  preposterous  in  its 
claims  that,  on  the  basis  of  the  published  information, 
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i  the  whole  idea.     Our  opinion  was  given  in 

trial  published  in  the  Engineering  and 

trnai  of  July   it;.   1921.     We  find,  however, 

•  -  of  Herr  Pauling  really  attracted  con- 
attention  in  this  country;  so  much  so  that 
many  samples  of  ore  were   forwarded   to  the  German 
[Barters,  and  one  company  actually  went  so  far  as 

or  representatives  to  Germany  to  investigate 
33  and  to  secure  an   American  license  for  its 
it   lived  up  to  its  promises.     Now  these  investi- 
-    have    returned    with    the    sad    story,    and    the 
metallurgical  equipment  of  a  well-known   Nevada  min- 
ing company  will  not  be  scrapped  after  all. 

As  is  usual  in  developments  of  this  kind,  the  original 
pectus    was    strong   on   claims,    but    the   wonderful 
•   to  be  divulged  until  some  future  time 
when    business    relations   had   been   completed.     More 
weight   than   usual   was  given  to  the   inventor's  state- 
ments, because  he  was  a  chemist  of  some  note,  and  his 
work  w.,s  attested  to  by  Professor  Rheichenstein,  also 
of   reputation. 

The  sample  of  concentrate  which  the  investigators 
carried  with  them  contained  about  30  per  cent  of  iron, 
32  per  cent  of  sulphur,  3  per  cent  of  copper,  22  per 
cent  of  "insoluble,"  4  oz.  of  gold,  and  3  oz.  of  silver, 
rding  to  the  prospectus,  every  metal  present  could 
be  easily  and  simply  recovered  by  solution  methods, 
in   an   absolutely  pure  form. 

When  it  came  time  for  a  show-down,  a  small  quantity 
of  the  concentrate  was  treated  with  concentrated  nitric 
acid  until  the  sulphides  were  completely  oxidized  and 
the  concentrate  was  disintegrated.  Each  metal  was 
then  precipitated  by  well-known  methods  of  qualitative 
analysis.  The  investigators  inquired  what  the  relation 
was  between  this  procedure  and  the  Pauling  process, 
and  were  somewhat  amazed  when  told  that  that  was 
the  Pauling  process.  The  nitric  acid  used  is  partly 
recovered.  Considerable  stress  is  also  placed  on  the 
reaction  of  ferric  nitrate  and  copper  sulphide,  the  cop- 
per being  recovered  as  a  nitrate,  the  iron  precipitated 
as  a  hydrate,  and  the  sulphur  as  pure  sulphur. 

In  short,  the  process  embraced  no  reactions  which 
are  not  thoroughly  understood  by  every  able  metal- 
lurgical chemist.  To  decompose  and  neutralize  the 
gangue  in  most  ores  would  require  enormous  consump- 
tion of  nitric  acid;  the  handling  of  the  acid  itself 
would  be  a  big  problem;  the  market  for  the  byproducts 
would  be  narrow  or  non-existent  in  most  instances; 
and  grinding  and  concentration  would  not  be  elimi- 
nated, nor  would  the  final  melting  down  of  the  bullion. 
It  is  probable  that  not  one  ore  on  this  continent  could 
be  more  economically  treated  by  this  process  than  by 
some  other. 

The  best  that  can  be  said  for  the  promoters  of  this 
fiasco  is  that  they  were  thought  to  be  honest,  and  that 
had  they  been  men  of  more  metallurgical  experience 
they  would  probably  not  have  put  forth  the  claims  that 
they  did. 

Also,  the  process  would  have  more  prospects  of  success 
in  Germany  than  elsewhere,  owing  to  the  labor  and  nitric 
acid  being  cheap  and  metals  being  scarce.  Furthermore, 
the  process  has  given  some  prospect  of  commercial  suc- 
n  a  small  plant  at  Velten  for  producing  copper  sul- 
phate from  brass  scrap,  under  German  conditions  of 
supply  and  demand. 

It  is  greatly  to  the  credit  of  E.  A.  Richter,  of  Berlin 
and  Xew  York,  who  was  an  intermediary  between  the 
German  promoters  and  certain  mining  interests  in  this 


country,  that  the  facts  about  the  economic  application 
of  this  process  are  now  made  public.  We  believe  that 
Mr.  Richter  followed  his  honest  convictions  and  that 
the  process  was  really  thought,  by  himself  and  other 
responsible  people,  to  be  worthy  of  investigation.  It 
would  be  to  the  public  interest  if  all  investigations 
which  turn  out  negatively  could  receive  equal  publicity. 
So  now  we  can  go  back  to  our  knitting,  casting  our 
eyes  up  occasionally  to  more  or  less  important  rumors 
from  Denver  and  points  West. 


Boosting  Brass  and  Copper 

THE  ADVERTISING  CAMPAIGN  of  the  Copper 
&  Brass  Research  Association  will  serve  a  useful 
educative  purpose.  The  arguments  given  and 
illustrated  appeal  strongly  to  those  who  are  interested 
in  building  operations  and  who  consider  the  permanence 
of  such  work.  There  is  no  doubt  that  this  is  an  im- 
portant field  for  expansion,  but  we  would  suggest  that 
efforts  should  be  made  to  absorb  some  of  the  spending 
money  of  the  average  citizen.  The  public  should  be 
made  to  see  that  copper  is  a  metal  of  great  utility  and 
low  cost,  suitable  for  many  articles  beside  shingles  and 
guttering.  If  the  campaign  for  the  popularization  of 
the  red  metal  is  to  go  "over  the  top,"  it  should  be 
recognized  that  the  average  citizen's  interest  must  be 
stimulated. 

Some  months  ago  we  were  told,  particularly  those 
of  us  in  Western  states,  to  "buy  something  made  of 
copper";  but  the  advice  was  impracticable.  No  more 
beautiful  metal  is  known.  Either  the  raw  metal  or 
the  alloy,  brass,  is  suitable  for  the  manufacture  of  a 
thousand  and  one  articles  of  ornament  and  utility  that 
are  in  continuous  demand,  the  extensive  sale  of  which 
would  absorb  much  copper.  This,  however,  would  be 
of  insignificant  import  to  the  copper  industry  com- 
pared with  the  educative  results  that  would  follow  a 
nation-wide  familiarization  with  the  metal.  However, 
as  before  mentioned,  the  average  citizen  is  helpless. 
There  is  little  or  no  demand  for  articles  made  of  copper 
and  brass,  because  of  the  absurd  prices  asked  by  the 
retailer — prices  that  are  maintained  because  there  is 
no  demand.  Thus  it  is  that  a  closed  circuit  of  inactivity 
is  being  maintained  caused  by  the  apathy  of  the  pro- 
ducers and  the  gullibility  of  the  producers  and  buyers. 

A  recent  experience  may  be  cited:  The  largest  store 
in  one  of  the  principal  cities  of  the  United  States  was 
combed  for  a  plain  desk  set  with  all-metal  accessories 
for  home  use.  The  prices  were  ludicrous.  The  climax 
was  reached  when  $4.50  was  asked  for  a  small  brass 
postage-stamp  box,  weighing  a  few  ounces.  It  was 
suggested  to  the  salesman  that  the  article  in  question 
be  put  away  in  a  safe,  whereupon  he  attempted  to  jus- 
tify the  price  by  remarking  that  it  was  pure  brass! 
After  an  experience  or  two  such  as  this  the  citizen  of 
average  means  is  disgusted  with  the  buy-something- 
made-of-copper  campaign  and  disheartened  at  the  re- 
sults of  his  efforts  to  do  his  share  to  relieve  a  stagnant 
market. 

Retailers  are  educating  the  public  to  believe  that  cop- 
per and  brass  should  be  classed  among  the  precious 
metals.  It  is  time  to  combat  this  stupid  policy  with  a 
vigorous  corrective.  The  Copper  &  Brass  Research  As- 
sociation might  well  issue  to  the  public  a  plain  state- 
ment as  to  the  present  market  prices  of  the  base  metals 
in  which  they  are  interested.  An  advertisement  to  the 
following  effect  would  do  much  to  stimulate  buying  and 
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discontinue  profiteering:  "Cupper  is  selling  for  about 
IK.  per  pound;  zinc,  about  6c.  per  pound.  Brass 
is  an  alloy  of  the  two.  Cost  of  articles  made  of  either 
should  include  only  a  reasonable  charge  for  fabrication 
and  marketing."  A  knowledge  of  the  facts  on  the  part 
of  the  buying  public  would  make  the  retailers  and  I 
behind  them  "sit  up  and  take  notice."  The  ultimate 
result  would  be  beneficial  to  the  mining  industry)  to 
the  public,  and  to  the  retailer,  for  a  market  would  be 
fostered  for  the  goods  and  a  steady  demand  would 
result . 


Preparing  Ore  for  Cyanide  Treatment 

THE  NEED  for  the  destruction  of  cyanicides  as  a 
preliminary  to  the  chemical  treatment  of  a  gold 
or  silver  ore  has  been  disregarded  in  many  up- 
to-date  plants.  Too  much  attention  has  been  paid  to 
the  ease  with  which  the  precious  metals  may  be  dis- 
solved in  the  milling  circuit,  and  too  little  to  the  cost 
of  the  operation  and  the  difficulty  of  ultimate  recovery. 
The  instability  of  the  solvent  is  such  that  it  would 
appear  obvious  that  every  precaution  should  be  taken 
to  see  that  chemical  conditions  are  as  nearly  ideal  as 
possible,  for  generally  they  are  easily  controllable.  A 
recognition  of  the  beneficial  effects  of  a  preliminary 
treatment  with  alkali  has  recently  made  possible  the 
extension  of  cyaniding  operations  on  the  Comstock, 
with   satisfactory  metallurgic  and   economic   results. 

An  interesting  sidelight  on  such  preliminary  treat- 
ment is  seen  in  the  change  of  practice  at  what  is  known 
as  the  high-grade  mill  of  the  Nipissing  company.  The 
mixture  of  concentrate,  custom  ore,  and  byproducts, 
averaging  about  100  oz.  silver  per  ton,  was  formerly 
ground  in  a  tube  mill  with  water  and  bleaching  powder, 
as  a  preliminary  to  cyanide  treatment.  This  pro- 
cedure is  now  replaced  by  one  in  which  the  material 
is  first  ground  and  then  agitated  in  a  3  per  cent  solu- 
tion of  sulphuric  acid.  The  bulk  of  the  liquor  con- 
taining the  removed  cyanicides  is  then  displaced  by 
water,  the  acid  left  after  this  treatment  being  neu- 
tralized with  lime.  The  saving  in  cyanide  amounts  to 
about  25  lb.  per  ton  of  material  treated. 

Scope  for  so  radical  a  reduction  in  the  consumption 
of  solvent  exists  in  few  if  any  other  plants  in  which 
cyanidation  is  being  practiced;  but  it  has  been  proved 
in  many  instances  in  which  ordinary  practice  is  being 
followed  that  the  efficient  preliminary  wet  treatment  of 
a  gold  or  silver  ore  is  usually  an  important  factor  in 
reducing  the  subsequent  cost  of  chemico-metallurgical 
operations.  It  also  facilitates  the  recovery  of  a  maxi- 
mum amount  of  gold  and  silver. 


Industrial  Fatigue 

INDUSTRIAL  FATIGUE,  according  to  the  popular 
idea,  may  be  defined  as  the  enervation  that  results 
from  repetitive  manual  labor.  Like  many  other 
catch  phrases  of  recent  birth,  it  is  difficult  to  analyze, 
for  there  is  no  reason  why  such  enervation  might  not 
spring  from  mental  as  well  as  from  physical  effort. 
However,  despite  the  difficulty  of  analyzing  or  limiting 
the  application  of  the  term,  it  is  evident  that  fatigue 
must  be  considered  as  an  important  factor  in  industrial 
life;  the  subject  is  one  that  merits  discussion. 

Present-day  activity  is  on  an  intensive  scale,  for  we 
aim  at  a  high  standard  of  excellence  and  efficiency.    Any- 


thing  that  stands  in  the  waj  of  the  attainment  of  an 

ideal  should  be  subjected  to  criticism.  Industrial  fa- 
tigue, using  the  term  in  its  broade  '  ense,  is  common; 
thai  much  must  be  admitted.    This  is  evidenced,  first,  by 

carelessness  and  accidents,  and  an  excessive  labor  turn- 

over  afterward.  The  problem  U  not  o  insistent  in  con- 
nection with  mining  and  metallurgy  as  it  is  in  many 
other  industries,  for  although  much  of  the  work  done  is 
of  repetitive  nature,  there  is  usually  a  variety  of  interest 
involved  that   prevents  boredom  and  ob  itude. 

However,  the  future  must  be  considered  as  well  as  the 
present,  and  on  looking  forward  one  is  bound  to  realize 
that  successful  co-operation  may  be  the  salvation  of  the 
mineral  industries.  Such  co-operation  is  seen  already  in 
important  consolidations  between  companies  interested 
only  in  the  mining  and  production  of  metals  with  those 
concerned  w^ith  their  fabrication.  Co-operative  effort 
such  as  this  will  involve  an  added  responsibility  in  con- 
nection with  an  increase  in  repetitive  labor,  much  of 
which,  it  may  be  anticipated  with  assurance,  will  be  per- 
formed by  machine.  Some,  however,  must  involve  per- 
sonal attention;  hence  the  need  for  consideration  of  the 
subject. 

The  division  of  each  twenty-four  hours  into  three 
shifts  of  eight  hours  apiece  was  the  first  logical  step 
toward  the  mitigation  of  industrial  fatigue.  Soon  after 
the  war  broke  out  in  Europe  the  American  embassy  in 
London  was  besieged  with  applicants  for  advice  and 
relief.  The  result  was  chaos — and  industrial  fatigue. 
It  was  Hoover  who  took  the  common-sense  attitude;  for 
he  divided  the  working  day  into  three  shifts  of  eight 
hours  each,  and  so  the  problem  was  solved  without  fuss. 
Many  of  the  older  members  of  the  mining  profession 
remember  when  the  twelve-hour  shift  was  customary. 

Next  to  the  establishment  of  a  rational  period  for 
recreation  and  rest  comes  the  necessity  of  seeing  that 
the  conditions  of  work  are  as  varied  as  possible.  This  is 
practicable  in  most  instances  in  which  the  eight-hour 
shift  is  in  vogue.  Statistics  show  that  the  work  of  men 
who  "change  and  change  about"  is  as  efficient  as  that 
of  those  who  work  only  on  the  day  shift.  A  regular 
change  in  regard  to  the  hours  of  work  is  a  preventive  of 
industrial  fatigue;  it  permits  time  and  opportunity  for 
recreation  and  leisure  and  for  indulgence  in  hobbies;  and 
this  draws  attention  to  a  question  of  national  as  well  as 
of  individual  importance. 

What  does  the  average  worker  do  with  his  spare  time, 
whether  he  be  laborer,  artisan,  or  salaried  official?  It  is 
a  pity  that  so  few  employers  take  an  interest  in  their 
men  in  this  respect,  for  the  choice  of  a  hobby  on  the 
part  of  the  worker  is  often  indicative  of  character  and 
efficiency  and  a  desire  to  excell.  Such  a  change  of  occu- 
pation may  prevent  the  industrial  fatigue  that  is  aggra- 
vated by  idleness  and  self-commiseration. 

Few  workers  whose  tasks  occupy  but  eight  hours  per 
day  should  complain  of  industrial  fatigue.  The  mechan- 
ization of  labor  is  not  altogether  undesirable,  for  the 
monotony  of  motion  involved  is  often  unconscious;  it  is 
unlike  the  monotony  of  repetitive  mental  reasoning, 
which  is  far  more  tiring. 

Modern  industrial  conditions  are  favorable  to  the 
worker.  His  attitude  depends  almost  entirely  on  what 
he  does  in  his  spare  time.  So  long  as  libraries  are  empty 
of  readers,  so  long  as  ideas  and  impressions  remain  un- 
recorded and  unpublished,  so  long  as  gardens  remain 
uncared  for,  few  other  than  the  overworked  multi- 
billionaire  should  complain  of  industrial  fatigue. 
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A  Shear-Zone  and  Sheer  Nonsense 


By  T.  A.  Rickard 


A  FRIEND  at  Hyder,  in  Alaska,  has  senl  me  a  page 
of  the  "Sitka   Sun'   containing   sundry   geologic 
.  economic  definitions  that  ought  to  be  inter- 
those   engaged    in    the    gainful    pursuit    of 
mining.    The  Alaskan  scribe  spells  it  "sheer  zone",  and 
thinks  apparently  that  it  is  a  zone  thai  is  plumb  or  per- 
pendicular, for  that  is  the  meaning  of  'sheer'  in  such  a 
context.    The  technical  term  with  which  he  is  struggling 
a  zone  of  rock  that  has  been  sheared  or 
cut,  and  therefore  crushed  or  brecciated.    Such  a  portion 
earth's  crust  is  supposed  to  be  favorable  to  the 

nee  of  ore  because  the  loose  texture  and  fracturing 
of  the  rock  offer  facilities  for  the  circulation  of  mineral 
tions.  The  editor  at  Sitka  says:  "A  sheer  zone  is  a 
mineral  deposit,  contained  in  a  slate  or  mineral  belt". 
Thus  it  is  said  to  be  a  mineral  deposit  in  a  mineral  belt, 
which  is  confusing.    On  the  other  hand,  slate  is  not  the 

rock  capable  of  being  sheared,  for  such  a  geologic 
structure  is  not  limited  to  any  kind  of  formation, 
although  naturally  it  is  more  likely  to  be  developed  in  a 
fissile  rock  than  in  one  that  is  crystalline,  such  as 
granite.  "A  mineral  belt",  says  our  authority  in  the 
North,  "can  be,  as  in  the  Sitka  mining  district,  20  miles 
in  width  and  150  miles  in  extent  of  slate  and  diorite". 
So,  it  appears,  diorite  also  can  be  subject  to  the  same 
structural  change.  Probably  he  is  thinking  that  the 
fissile  slate  is  particularly  likely  to  be  sheared  near  its 
contact  with  the  diorite.  That  is  correct;  because  the 
intrusion  of  an  eruptive  may  produce  a  line  of  weakness 
along  which  movement  is  probable.  Next  we  are  told 
that  "a  sheer  zone  can  appear  every  few  feet  and  it  is 
not  necessary  that  every  sheer  zone  should  pay".  Which 
being  interpreted  means  that  conditions  favorable  to  the 
deposition  of  ore  do  not  always  connote  the  existence  of 
ore,  because  other  factors  besides  kindly  structural  rela- 
tions are  needed  to  produce  an  ore  deposit,  and  of  these 
the  chief  is  the  passage  or  circulation  of  solutions  suffi- 
ciently rich  to  precipitate  ore  and  the  presence  of  a  pre- 
cipitant that  will  induce  the  localization  of  valuable 
mineral. 

Let  us  proceed  to  the  next  statement:  "There  are 
several  different  kinds  of  sheer  zones,  one  of  which  is 
termed  a  true  sheer  zone,  that  can  be  traced  for  long 
distances,  sometimes  40  miles  or  a  great  deal  less".  To 
this  we  venture  to  add  the  remark  that  there  are  several 
kinds  of  nonsense,  some  of  which  are  harmful.  The  use 
of  "true"  in  this  attempted  definition  is  a  survival  from 
the  days  when  "true"  fissure-veins  were  supposed  to  be 
superior  in  richness  to  other  lodes.  It  is  true  that  a 
shear-zone  is  traceable  for  some  distance,  for  one  of 
its  characteristics  is  continuity,  which  involves  the  idea 
of  recognizable  width  and  measurable  length.  'Zone' 
comes  from  a  Greek  word  meaning  'girdle';  likewise 
'belt'  means  a  cincture,  something  that  goes  around 
something,  such  as  the  encircling  strip  of  leather  worn 
round  the  waist.  This  zonal  idea  is  not  implicit  in  geol- 
ogy, for  the  'zone'  or  'belt'  to  which  the  miner  refers 
in  his  description  of  ore  deposits  is  a  strip  or  definite 
width  of  rock  of  vertical  extent  mai-ked  by  certain  char- 
acteristics. 

Obviously  to  say  that  a  shear-zone  can  be  "40  miles 
or  a  great  deal  less"  means  that  it  can  be  of  almost  any 


length;  however,  the  idea  of  length  and  of  narrowness 
in  proportion  to  the  length  is  implicit.  A  portion  of 
rock  one  mile  long  by  one  mile  wide  would  not  be  a 
zone;  the  width  must  be  so  much  less  than  the  length 
as  to  suggest  the  essential  idea  of  a  strip  or  compara- 
tively  narrow  piece. 

The  writer  says:  "A  false  sheer  zone  has  no  extent, 
;it  times  they  run  adjacent  to  a  true  sheer  zone,  starting 
at  the  true  sheer  zone,  and  running  at  an  angle  of  45 
degrees  with  little  or  no  extent.  At  times  a  false  zone 
will  run  a  mile".  We  suggest  that,  not  being  what  it  is 
supposed  to  be,  it  may  run  clear  off  the  map.  If  "they 
run  adjacent  at  an  angle  of  45°"  and  have  "no  extent", 
they  must  be  phenomenal,  which  describes  an  appearance 
that  one  does  not  understand.  They  remind  me  of  the 
proverb  that  asserts  there  may  be  such  things  as  volant 
nonruminating  artiodactyles  but  at  the  same  time  de- 
clares them  to  be  very  unlikely  birds.  "In  some  cases  pay 
is  found  running  very  high  in  value,  but  as  we  men- 
tioned, never  to  any  extent".  So  he  who  runs  may  read; 
the  pay  and  the  zone  both  run,  a  mile  or  less — what  does 
it  matter?  The  pay  does  not  run  "to  any  extent".  This 
is  discouraging.  Moreover,  it  is  a  libel  on  shear-zones, 
which  have  been  known  to  constitute  lodes  of  unusual 
extent,  for  instance,  not  far  from  Juneau — a  mining 
centre  with  which  the  Sitka  gentleman  ought  to  be 
familiar,  for  it  has  superseded  hia  own  town  as  the 
capital  of  Alaska.  Finally,  we  are  informed  that  "a 
sheer  zone  is  truly  a  filling  in  of  a  crevice  in  rock  caused 
by  the  centrifugal  motion  of  the  earth  and  other 
causes".  The  comprehensiveness  of  the  last  phrase  is 
worthy  of  the  by-laws  of  a  corporation;  apparently  it 
includes  the  explanation  that  is  conspicuously  absent 
in  this  pseudo-scientific  rigmarole.  The  Alaskan  writer, 
like  his  "false  sheer  zone",  has  "run  a  mile"  from  his 
facts,  and  now  transforms  a  crushed  area  into  a  crevice 
that  has  been  filled  by  a  force  of  which  he  has  no 
evidence  save  the  prompting  of  his  own  lively  imagi- 
nation. Indeed,  his  geology  reminds  me  of  the  Kingdom 
of  Heaven,  of  which  it  is  said  that  it  came  not  by 
observation. 

Shear-zones  deserve  considerate  treatment,  for  they 
are  among  the  most  productive  of  lode-structures. 
Usually  the  movement  that  has  made  them  is  distributed 
over  a  multiplicity  of  small  slips  rather  than  any  one 
easily  distinguishable  fault.  A  good  type  of  such  ore 
deposits  is  the  multiple  gold-quartz  vein  in  the  schist 
of  Otago,  in  New  Zealand;  another  is  the  sheeted 
phonolite  of  Cripple  Cr,eek,  where  rich  lodes  were 
formed  by  the  precipitation  of  tellurides  of  the  precious 
metals  along  systems  of  minute  fractures  in  dikes  that 
had  undergone  mechanical  strain,  and  along  their  con- 
tact with  the  older  rocks.  Such  zones  of  shearing  are 
usually  marked  by  mineralogical  changes;  for  example, 
massive  diabase  will  become  hornblende-schist.  Met- 
amorphic  minerals,  such  as  garnet,  are  developed.  In 
the  diorite  of  the  Treadwell  lode,  for  instance,  enrich- 
ment coincides  with  the  replacement  of  the  ferro- 
magnesian  silicates  by  gold-bearing  pyrite,  accompanied 
by  albite  and  calcite.  In  short,  a  shear-zone,  especially 
if  associated  with  an  intrusive  igneous  rock,  is  a  likely 
place  for  ore. 
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The  Problem  of  Depletion 

Discussion  Between  Senators  Underwood,  Smoot 

and  McCumber  Shows  Careful  Distinction 

Between  Cost  and  Value  as  Applied 

to  Revenue  Act  of  1921 

The  Editor: 

Sir — In  your  issue  of  April  22  appeared  a  discus 
of  "The  Problem  of  Depletion,"  by  C.  B.  Holmes,  in 
which  an  essential  feature  was  the  criticism  of  an 
allowance  of  depletion  based  on  value  of  property  on 
March  1,  1913  (in  case  of  property  acquired  prior  to 
that  date)  instead  of  adhering  to  a  uniform  basis  of 
cost. 

The  communication  voices  an  erroneous  assumption 
that  the  use  of  the  term  "value"  as  of  March  1,  1913, 
was  a  Congressional  error  in  drafting  the  law,  when 
what  Congress  really  intended  to  say  was  not  "value" 
but  was  "cost."  The  fact  is  that  the  use  of  the  terms 
"cost"  and  "value"  in  the  law  is  not  due  to  any  error 
or  misconception  of  the  terms,  but  represents  a  careful 
distinction,  deliberately  made.  It  is  the  same  distinc- 
tion which  applies  to  the  determination  of  gain  or  loss 
on  all  kinds  of  property.  The  basis  of  this  distinction 
is  clearly  set  forth  in  a  discussion  between  Senators 
Underwood,  Smoot,  and  McCumber,  with  reference  to 
the  proposed  provisions  of  the  Revenue  Act  of  1921,  as 
reported  on  pages  6517  and  6518  of  the  Congressional 
Record  for  Sept.  28,  1921,  in  which  the  pertinent  parts 
are  as  follows : 

"Mr.  Underwood.  .  .  .  When  the  original  income  tax 
law  was  passed,  the  question  was  raised  as  to  where  capital 
should  stop  and  where  accumulated  dividends  or  profits 
should  begin.  In  the  original  drafting  of  the  first  income 
tax  after  the  passage  of  the  constitutional  amendment  the 
original  draft  did  not  prescribe  the  time  when  accumulated 
capital  should  be  fixed.  It  was  an  oversight,  and  when  the 
matter  was  called  to  the  attention  of  the  Ways  and  Means 
Committee  they  went  into  further  hearings  and  considera- 
tion of  it  and  finally  worked  out  this  proposition,  that  the 
income-tax  amendment  to  the  Constitution  became  effective 
on  the  twenty-eighth  day  of  February,  1913;  that  regardless 
of  what  academic  views  we  may  have  entertained  as  to  the 
right  to  levy  an  income  tax  before  that  time,  the  Supreme 
Court  had  declared  an  income-tax  law  unconstitutional,  and 
therefore,  no  matter  what  our  academic  views  might  be, 
under  the  law  for  the  Federal  Government  to  levy  taxes  on 
incomes  before  that  date  was  a  violation  of  the  Constitution 
and  it  could  not  be  done. 

"Therefore  the  committee  which  drafted  the  first  bill 
adopted  the  first  day  of  March,  1913,  as  the  beginning  of 
the  time  when  incomes  or  profits  could  be  treated  as  such 
for  the  purpose  of  taxation,  holding  that  before  that  time 
the  accumulated  profits  and  dividends  were  treated  as  the 
body  of  the  estate,  as  principal.  I  think  that  conclusion 
was  correct.  I  think  it  was  correct  from  a  legal  stand- 
point, because  prior  to  that  time  you  did  not  have  a  right 
to  reach  back  and  tax  the  income  unless  you  divided  it  in 
proportion  to  population. 

"Mr.  Smoot.     There  is  no  change  in  that. 

"Mr.  Underwood.  ...  but  if  it  is  the  intention  of 
the  committee,  either  as  to  accumulated  dividends  of  corpora- 


tions or  as  to  the  growth  of  the  value  of  property,  when 
it  is  distributed  either  through  the  means  of  the  stockholder 
or  the  corporation  itself,  to  reach  back  to  levy  a  tax  on 
accumulations  which  occurred  before  the  first  day  of  M 
I  think  you  arc  writing  an  unconstitutional  bill. 

"Mr.  McCumber.  .  .  .  The  committee  agree  entirely 
with  the  Senator  that  all  accumulations  prior  to  March  1, 
1913,  become  a  part  of  the  principal,  a  part  of  the  invested 
capital,  of  the  corporation,  and  there  is  no  intention  to  take 
those  profits  which  had  accumulated  at  that  time  and  bring 
them  forward  and  levy  a  tax  upon  them  as  profits;  but  if 
-(  nator  had  owned  a  piece  of  land  which  he  had  bought 
in  1910,  and  he  sold  it  in  1920,  while  we  do  not  tax  him  on 
the  difference  between  the  1910  price  and  the  1920  price  for 
.which  he  sold  the  property,  we  do  tax  him  on  the  profit, 
measuring  the  1920  sale  price  with  the  March  1,  1913,  value. 
That  measures  his  profits. 

"Mr.  Underwood.  If  that  is  all  the  bill  does,  I  have  no 
complaint;  but  I  am  not  sure  that  that  is  all  it  does. 

"Mr.  McCumber.  Let  me  carry  it  further.  If,  instead 
of  purchasing  a  tract  of  land,  the  Senator  had  purchased 
stock  in  a  corporation  in  1910,  and  there  were  accumulations 
up  to  March  1,  1913,  then  whatever  the  property  was  worth 
in  1913  became,  as  the  Senator  has  suggested,  his  capital; 
it  belonged  to  him.  If  he  sold  that  property  in  1920,  or 
disposed  of  any  part  of  it,  he  was  therefore  disposing  of 
a  part  of  his  capital,  because  it  was  treated  as  capital, 
and  if  he  made  a  profit  over  and  above  what  that  part  of 
the  capital  was  worth  on  March  1,  1913,  when  he  sold  it  in 
1920,  we  simply  tax  the  profits  of  the  sale;  not  levying  a 
tax  on  profits,  but  a  tax  upon  the  sale  of  his  capital,  of 
the  thing  itself,  not  of  the  profits  arising  from  the  thing. 
That  is  what  is  intended.  I  do  not  know  that  I  agree  even 
with  that  as  a  good  policy,  but  that  is  really  the  only  point 
that  is  involved,  I  think,  in  the  amendment. 

"Mr.  Underwood.  Let  me  ask  the  Senator  another  ques- 
tion, because  I  want  to  understand  this  matter.  From  his 
statement  I  understand  him  to  say  that  the  bill  as  reported 
by  the  committee  does  not  tax  any  of  the  accumulated 
profits  which  were  embraced  as  capital  before  March  1, 
1913,  in  any  event.    Is  that  true? 

"Mr.  McCumber.  No;  it  taxes  simply  the  profit  on  a 
man's  holdings,  and  that  which  he  had  accumulated  prior 
to  1913  is  a  part  of  his  holdings,  a  part  of  his  capital.  It 
is  worth  so  much.  If  he  does  not  sell  it,  of  course  there  is 
no  profit,  and  it  cannot  be  taxed;  but  if  he  sells  it  in  1920, 
the  difference  between  the  1913  price  and  the  1920  price, 
if  there  is  a  profit,  is  made  taxable,  as  it  is  a  sale  of  the 
corpus  itself. 

"Mr.  Underwood.  ...  I  do  hope,  however,  that  if 
the  Senator's  committee  mean  what  he  says  they  mean,  and 
what  their  report  says  they  mean,  they  will  put  a  proviso 
in  those  paragraphs  distinctly  saying  that  these  paragraphs 
shall  not  be  construed  to  tax  accumulations  or  profits  accru- 
ing prior  to  the  first  of  March,  1913.  If  he  will  say  that, 
that  will  end  it. 

"Mr.  McCumber.  There  is  no  doubt  it  should  be  made 
clear,  if  it  is  not  clear  now. 

"Mr.  Underwood.  As  a  matter  of  fact,  a  number  of  years 
ago  we  agreed  in  conference  on  this  proposition.  I  think  it 
will  prevent  future  lawsuits  and  future  differences  if  the 
Finance  Committee  will  propose  a  simple  amendment,  declar- 
ing that  nothing  in  this  act  shall  be  construed  as  warrant- 
ing a  construction  that  the  bill  taxes  accumulated  profits  or 
dividends  accruing  prior  to  the  first  day  of  March,  1913." 
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all  this  discussion  the  only  question   raised 
i  r  the  wording  oi  the  law  made  entirely 
.  Sei  ators  agreed  was  its  intention, 
reproduced  discussion   rotates  to  the 

:    the  basis  to  be  used  in  determi- 
le  gain  in  the  case  of  property  owned 

March  l.  WIS.     .Manifestly,  there  was  no  Con- 
involved  in  drafting  the  depletion  sec- 
:'    the    law.    so    that    in    the    ease    of    properties 
March  1,  1918,  the  value  of  the  prop- 
..■  that  date   (rather  than  its  cost)  would  be  used. 
Perhaps  in  some  eases  this  does  introduce  a  further 
'.cation,  but  my  own  experience   is  that   it    is  far 
lifficult   to  determine  the  fair  value  of  the  prop- 
March  1.  1913,  than  it  is  to  go  back  perhaps 
twenty  to  fifty  years  to  determine  what  was  the  cost 
■    mining  property  at  the  date  it  was  acquired.     I 
believe  the  Revenue  Department  officials   would  agree 
hey  had  more  difficulty  in  determining  the  cost  of 
property  to  be  used  for  purposes  of  invested  capital 
than  they  had  in  determining  the  fair  value  of  the  prop- 
erty on  March  1.  1913,  to  be  used  for  depletion. 

In  a  further  communication,  in  your  issue  of  May  27, 
regarding  "Inconsistencies  in  Mine  Depletion  Acts," 
Mr.  Holmes  again  assumes  that  Congress  has  not  been 
successful  in  enacting  into  law  what  it  intended  should 
be  the  basis  for  depletion.  A  review  of  the  depletion 
provisions  as  they  appear  in  the  revenue  acts  of  1916, 
of  1918,  and  of  1921  I  as  they  were  enacted;  not  as  they 
iraphrased  by  Mr.  Holmes)  will  show  that  they  are 
all  intended  to  reflect  the  mature,  deliberate  conclusion 
of  Congress,  as  set  forth  in  the  discussion  quoted  above; 
viz.,  that,  in  the  case  of  property  acquired  prior  to 
March,  1913,  the  value  of  the  property  at  that  date, 
rather  than  its  cost,  should  be  the  basis  for  determina- 
tion of  taxable  gain.  H.  B.  Fernald. 
New  York. 

[Jsing  the  Katathermometer  in  Mines* 

In  connection  with  the  co-operative  metal-mine  dust 
and  ventilation  investigations  of  the  U.  S.  Bureau  of 
Mines  and  the  U.  S.  Public  Health  Service,  some  under- 
ground data  have  been  obtained  with  intent  to  ascertain 
the  adaptability  of  the  katathermometer  for  determin- 
ing the  comfort  of  working  places  in  mines.  This 
preliminary  study  indicates  that  the  instrument  will 
probably  be  useful  for  making  routine  determinations 
of  comfort  conditions  in  the  mines  of  the  country,  and 
that  it  may  also  prove  an  important  accessory  for  in- 
vestigative work  on  problems  in  ventilation  and  kindred 
subjects,  in  both  coal  and  metal  mines,  although  the 
instrument  should  probably  be  altered  somewhat  for 
maximum  utility  under  the  varied  conditions  in  the 
mines  of  the  United   States. 

The  katathermometer  is  an  instrument  contrived  by 
Dr.  Leonard  Hill,  an  eminent  English  physiologist,  and 
iiious  features  have  been  fully  described  by  him 
in  his  book  entitled  "The  Science  of  Ventilation  and 
Open  Air  Treatment."  He  made  exhaustive  experiments, 
and  concluded  that  the  rate  of  cooling  of  the  human 
body  was  the  controlling  factor  in  determining  comfort 
or  discomfort,  and  then  set  out  to  make  an  instrument 
that  would  measure  this  rate  of  cooling.  The  resulting 
instrument,  the  katathermometer,  measures  its  own  rate 
of  cooling  when  its  temperature  approximates  that  of 
the  human  body. 


'/IIS. 


Metallurgical  Progress  on  the  Rand 

The  New  State  Areas  Plant 

The  new  plant  of  the  New  State  Areas  Co.  on  the 
Witwatersrand  embodies  ideas  quite  different  from 
standard  practice  in  that  part  of  the  world.  It  will 
crush  ore  without  the  employment  of  gravity  stamps 
and  without  amalgamation.  Construction  began  in 
January.  From  the  South  African  Mining  and  Engi- 
neering  Journal  we  gather  the  following  details  of 
operation: 

The  plant  will  have  a  capacity  of  50,000  tons  per 
month,  and  all  sliming  of  the  ore  will  be  effected  by 
means  of  a  combination  of  crushers  and  tube  mills. 
Gravity  stamps  and  amalgamation  plates  will  be 
entirely  eliminated,  and  it  is  expected  that  there  will 
be  not  only  a  large  saving  in  capital  expenditure,  but 
that  working  costs  will  be  substantially  reduced  and 
the  value  of  the  ultimate  residues  will  be  certainly  no 
higher  than  is  the  value  of  residues  that  are  produced 
in  the  older  plants. 

The  ore  from  the  feed  bins  will  pass  into  a  large 
receiving  bin  capable  of  holding  1,300  long  tons.  From 
there  the  ore  will  be  transported  and  sorted  on  three 
sorting  belts  to  the  crushers.  There  will  be  three  sets 
of  crushers,  of  which  two  will  be  in  operation  and  one 
will  be  in  reserve.  In  the  primary  set,  Hadfield's  jaw 
crushers  will  reduce  the  ore  to  2i-in.  cubes.  In  the 
secondary  set,  there  will  be  horizontal  disk  crushers, 
which  will  reduce  the  rock  passing  through  it  to  a  maxi- 
mum size  of  1  in. 

The  whole  of  the  crusher  plant  of  the  New  State 
Areas  equipment  is  being  supplied  by  Hadfield's,  Ltd. 
From  the  secondary  crushers  a  main  conveyor  will  then 
take  the  rock  to  the  tube-mill  bins.  There  will  be 
thirteen  tube  mills,  each  64  x  20  ft.  The  standard  size 
of  tube  mills  on  the  Rand  is  5*  x  22  ft.,  so  that  the 
New  State  Areas  mills  will  be  substantially  larger 
than  others  on  the  Reef.  Each  tube  mill  will  have  a. 
Dorr  classifier  and  each  will  be  operated  by  a  250-hp. 
motor. 

The  pulp  from  the  tube  mills  will  be  pumped  by 
8-in.  main  slime  pumps  to  the  slime  collectors.  Ore 
will  enter  the  water  circuit  in  the  crushers,  and  as 
soon  as  the  pulp  reaches  the  tube  mills  it  will  come  into 
the  cyanide  circuit  and  will  be  ground  in  a  cyanide 
solution.  The  slime  collectors  will  be  of  a  new  type. 
They  will  be  square  concrete  tanks.  Eight  of  these 
tanks  are  to  be  erected.  The  overflow  from  them  will 
go  to  three  tanks  of  the  same  type.  The  slimes  will 
pass  on  to  the  Brown  agitator  tanks,  which  are 
specially  constructed  for  the  purpose. 

Instead  of  the  standard  type  of  Brown  tank,  which 
is  15  x  45  ft.,  the  agitator  tanks  at  the  New  State 
Areas  will  be  22  x  45  ft.,  thus  giving  double  capacity 
in  one  tank.  The  slime  from  the  Brown  tanks  will 
next  pass  to  a  pulp  storage  tank  and  from  there  will 
gravitate  to  a  Butters  filter  plant  of  600  leaves.  The 
solution  from  the  Butters  filter  will  pass  through  classi- 
fiers in  the  usual  way  to  a  de-aeration  plant  and  from 
this  to  the  Merrill  zinc-dust  precipitation  presses,  the 
solution  thereafter  being  returned  to  a  large  capacity 
storage  tank. 

The  plant  will  have  an  initial  capacity  of  600.000 
tons  per  annum,  but  will  be  capable  of  considerable 
expansion  and  can  be  duplicated  for  a  comparatively 
small  outlay. 
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The  Mayo  District  in  Yukon  Territory 

Three  Strong  Companies  Now  Operating  in  New  Silver-Lead  Region — Development 

Confined  to  Keno  Hill  Area — Mineralization  Found  Over  Sixty-Mile  Stretch 

— Field  Remote  and  Means  of  Communication  Uncertain 

By  Charles  Francis  Williams 
r  otographs  by  aunt,         <   HTei  ■  Hill,  Ltd. 


R&PID  IMPOVERISHMENT  of  known  gold  placer 
deposits  in  the  Yukon  River  basin  has  spurred 
.  the  "quartz"  prospectors  in  the  North  to  greater 
effort,  and  several  notable  discoveries  have  been  made. 
The  finding  of  veins  containing  argentiferous  galena 
on  Keno  Hill,  in  the  Mayo  district,  in  1919,  is  probably 
the  most  important  discovery  made  in  the  territory  in 
recent  years,  and  extensive  prospecting  by  organized 
companies  and  private  claim  owners  has  since  uncov- 
ered shipping  ore  in  quantity  at  widely  scattered  points 
in  the  district. 

The  Mayo  district  lies  125  miles  due  east  of  the  town 
of  Dawson  between  the  headwaters  of  the  McQuesten 
and  Stewart  rivers  and  180  miles  from  the  mouth  of 
the  latter.  The  Stewart  River,  together  with  the 
Yukon,  forms  the  main  artery  of  transportation  during 
the  summer  months.  Winter  mail  trails  are  maintained 
by  the  Canadian  government.  These  connect  the  camp 
with  Dawson  and  w7ith  the  Overland  trail  at  Minto,  on 
the  Yukon. 

Mining  Done  in  Winter.  Prospecting  and 
Development  in  Summer 

Underground  development  and  surface  prospecting 
has,  in  the  past,  been  carried  on  during  the  short 
summer  season.  The  greater  part  of  the  ore  is  mined 
during  the  winter,  from  Nov.  1  to  April  15,  when 
the  forty-two  miles  of  road  from  the  mines  to  Mayo 
Landing  on  the  Stewart  River  are  in  condition  for  heavy 


for  St.  Michael,  at  the  mouth.  Here  it  is  trans- 
shipped in  ocean  bottoms  destined  for  smelters  on  the 
west  coast,  a  total  distance  of  about  5,000  miles,  at  a 
cost  of  about  $25  a  ton  for  water  transportation. 

Ore  and  supplies  are  hauled  over  the  road  from  the 
river  to  the  mines  at  a  contract  price  of  about  $30  a 
ton    during    the    winter.      The    total    cost    of    mining, 


Freight  on   beach  at  Mayo  Landing,  brought  on  first 

boat  from  Dawson,  May  30,  1921.    Front  Street 

in  background 

sled  traffic.  The  sacked  ore  is  skidded  down  to  Keno 
City  at  the  foot  of  the  hill  in  rawhides,  and  trans- 
ferred to  heavy  sleds  of  ten  tons'  capacity  for  trans- 
portation to  Mayo  Landing,  where  the  ore  is  stacked 
on  the  river  bank.  When  the  ice  goes  out,  late  in 
May.  500-ton  barges  carry  the  ore  down  to  the  Yukon, 
where  it  is  reloaded  on  barges  of  5.000  tons'  capacity 


Map  of  Mayo  district,  Yukon  Territory 

transportation,  and  smelting  is  said  to  be  under  $100  a 
ton.  One  company  is  figuring  on  tractor  haulage  for 
next  year,  and  railway  transportation  is  under  con- 
sideration. It  is  not  improbable  that  a  narrow-gage 
road  will  be  built  connecting  the  camp  with  the  White 
Pass  and  Yukon  Route  at  White  Horse,  or  with  a  point 
on  the  Stewart  River  near  Mayo  Landing. 

Silver  Discovered  Over  Sixty-Mile  Stretch 
The  Mayo  district  lies  fifty  miles  south  of  the  height 
of  land  in  the  Yukon  plateau  area  which  has  an  average 
inter-stream  elevation  of  about  5,500  ft.  The  plateau 
is  composed  largely  of  Pre-Cambrian  schists  and 
quartettes,  deeply  eroded  by  streams  and  rounded  by 
glaciation. 

Limited  prospecting  has  uncovered  silver  ores  on  six 
isolated  hills  trending  in  a  northeasterly  direction  from 
Mayo  Landing— namely,  Mount  Haldane,  Galena  Hill, 
Keno  Hill,  Stand-To  Mountain,  Rambler  Hill,  and 
Mount  Cameron— a  distance  of  about  sixty  miles.  This 
region  is  dissected  by  a  number  of  lake-fed  streams, 
but  these  are,  with  possibly  one  exception,  unfavorable 
for  hydro-electric  power  development. 

Keno  Hill,  because  of  the  extensive  development  and 
proved  value  of  its  ore  deposits,  will  be  described  in 
greater   detail,   though  further   prospecting  will   prob- 
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.mover  important  orebodiea  elsewhere  in  the  dis- 
Thia   hill   has  an  elevation  of   6,846    ft.     Its 

mile  crest  is  broken  by  five  peaks  known  as  Keno, 
Monument,  Caribou,  and  Beauvette  hills.  The 
timber  line  conforms  fairly  close  to  the  5,000-ft.  con- 
tour, and  a  considerable  share  of  the  properties  under- 
going- development  lie  above  this  line.    Water 

urce  on  the  summit  during  the  summer,  but  may 
be  hauled  from  springs  just  below  the  timber  line. 
During  the  winter,  snow  water  is  used  for  domestic 
purposes.  The  northern  face  of  the  hill  is  precipitous, 
and  has  a  stepped  appearance,  due  to  the  outcropping 
of  alternate  hard  and  soft  formations.  Seven  gulches 
drain  the  hill  into  tributaries  of  the  Ladue  and  Stewart 
rivers.  These  gulches  are,  as  a  general  rule,  surficial 
expressions  of  fissures. 

7,000  Ft.  of  Sediments  Exposed  on  Keno  Hill 

The  country  rock  of  the  area  is  everywhere  mantled 
by  glacial  drift,  slide  rock,  and  frost-shattered  outcrops, 
held  in  place  by  ice  and  moss,  and  making  it  difficult 
to  prospect.  Fortunately,  the  galena  and  manganese 
float  does  not  travel  far,  and  often  is  found  turned  up 
by  wagon  wheels  or  under  an  uprooted  tree  stump. 
More  than  7,000  stratigraphic  feet  of  metamorphosed 
sediments  are  exposed  on  Keno  Hill.  The  beds  consist 
of  banded  blue  and  white  gneissoid  quartzites  and 
schists.  The  schists  are  differentiated  by  predom- 
inance of  mica,  quartz,  graphite,  sericite,  or  horn- 
blende. These  beds  strike  in  a  general  east  and  west 
direction  and  dip  to  the  south  at  a  decreasing  angle 
of  under  30  deg.,  but  tilt  abruptly  near  the  crest  form- 
ing the  peaks.  The  basement  is  believed  to  be  a  granite 
batholith,  from  which  dikes  and  sills  and  laccoliths  of 
andesite,  diorite,  diabase  and,  occasionally,  a  felsitic 
rock  grading  from  a  rhyolite  to  a  granite  porphyry, 
have  been  intruded  into  the  sediments.  The  diorite 
and  diabase  are  largely  altered  to  greenstone,  which  is 
intruded  into  the  lower  schist  formations  as  sills  and 
into  the  upper  strata  as  laccoliths. 

The  basic  intrusives  are  of  different  ages;  both  Pre- 
Cambrian  and  early  Mesozoic  eras  are  represented. 
These  intrusives  are  believed  to  have  a  genetic  relation 
to  the  different  vein  systems.  The  granitoid  rocks  are 
of  small  extent  and  cut  across  the  structure  in  several 
places,  indicating  that  they  were  the  last  intrusives  in 
the  area.  There  are  three  prominent  horizons  of 
quartzites.  The  upper  bed  and  cap  rock  of  the  struc- 
ture is  over  2,000  ft.  thick  south  of  the  hill;  the  lower 
bed  is  about  150  ft.  thick,  and  the  middle  strata  nearly 
750  ft.  The  upper  two  are  composed  of  alternating 
beds  of  schist  and  quartzite,  and  the  lower  one  is  fre- 
quently gneissoid. 

Keno  Hill  Formations  Show  Two  Vein  Systems 
Two  distinct  vein  systems  and  several  non-related 
veins  have  been  found  on  Keno  Hill.  The  oldest  veins 
have  an  average  strike  of  north  60  deg.  east  and  dip 
70  to  80  deg.  to  the  southeast.  They  tend  to  parallel 
the  strike  of  the  formations  and  are  fault  fissures  of 
large  throw.  The  mineralization  is  arsenopyrite, 
siderite,  limonite,  manganese,  pyrite,  sphalerite,  and 
some  galena  and  tetrahedrite  carrying  the  silver.  The 
gangue  is  quartz.     Gold  assays  are  not  uncommon. 

The  younger  veins  have  a  strike  that  varies  from 
north  40  deg.  east  to  north,  and  dip  60  to  75  deg.  east. 
They  intersect  the  older  veins  at  an  angle  of  about  70 
deg.,  and  are  fault  fissures  of  little  throw,  cutting 
across  the  strike  of  the  formations.    These  veins  occur 


in  groups  to  the  north  and  south  of  the  peaks,  and  are 
contemporaneous  with  the  greenstone  intrusives  which 
produced  the  folding  resulting  in  these  peaks.  The 
mineralization  is  manganese,  limonite,  galena,  sphal- 
erite, stibnite,  calcite,  freiburgite,  and  quartz,  in  a 
siderite  gangue,  with  altered  quartzite  and  greenstone 
in  the  vein  matter.  (Calcite  in  the  younger  veins 
and  arsenopyrite  and  pyrite  in  the  older  veins  seem  to 
be  the  differentiating  mineral.)  Another  type  of  the 
east-west  vein  has  been  found  on  the  north  slope.  It 
contains  little  or  no  galena,  but  carries  freiburgite 
with  manganese  and  a  little  chalcopyrite.  These  veins 
have  given  high  silver  assays  and  contain  malachite 
and  azurite  near  the  surface.  The  mineralization  fol- 
lows the  greenstone-schist  contact  as  far  as  developed. 

The  older  fractures  appear  to  have  undergone  two 
distinct  phases  of  mineralization.  The  later  fractures 
caused  movement  and  spreading  in  the  older  veins,  and 
in  the  earlier  sporadic  mineralization,  consisting  largely 
of  quartz,  manganese  and  a  little  arsenopyrite,  the 
quartz  was  replaced  in  some  places  by  galena.  When 
the  older  fissures  are  intersected  by  the  younger  veins, 
high-grade  galena,  freiburgite,  and  associated  minerals 
of  the  younger  veins  were  introduced.  Except  for  these 
points,  the  older  fissures  have  not  been  proved  to  con- 
tain shipping  ore  under  existing  conditions,  but  with 
reduced  costs  of  mining  and  transportation  they  may 
develop  into  the  big  tonnage  producers  of  the  camp. 

Some  of  the  richest  oreshoots  have  been  found  in 
the  upper  portions  of  the  greenstone  and  quartzites 
where  the  north-south  faults  intersect  the  east-west 
faults  beneath  a  schist  capping. 

Silver  as  Sulphide  and  in  Tetrahedrite 

Silver  occurs  in  all  the  galena  in  the  form  of  an 
isomorphous  sulphide  and  in  tetrahedrite  where  the  sil- 
ver replaces  the  copper  up  to  30  per  cent.  Crystals 
of  this  freiburgite  have  also  been  observed  in  the 
galena.  Considerable  cerussite  has  been  mined  from 
the  upper  workings,  but  recent  glaciation  and  rapid 
erosion,  together  with  the  absence  of  pyrite  in  quan- 
tity, mitigate  against  the  possibility  of  extensive  sec- 
ondary enrichment,  though  a  small  amount  of  native 
and  ruby  silver  was  found  at  a  depth  of  200  ft.  on  a 
north-south  vein.  Recent  prospecting  of  the  east-west 
veins  near  the  south  base  of  the  hill  has  uncovered  a 
strong  shoot  of  silver-galena  assaying  just  under  the 
present  shipping  grade.  The  vein  lies  between  banded 
quartzite  and  schist  walls  with  a  siderite-manganese 
vein  filling,  and  may  indicate  that  the  higher  grade 
orebodies  are  associated  only  with  the  late  north-south 
veins.  The  oreshoots  developed  in  the  short  north- 
south  veins  near  the  summit,  however,  have  not  been 
proved  to  be  persistent  in  depth,  except  in  the  vicinity 
of  the  intersection  point  with  east-west  veins,  and  little 
ore  has  been  developed  below  the  200-ft.  level. 

Extensive  development  work  has  been  confined  almost 
entirely  to  the  Keno  Hill  area,  where  about  700  claims 
have  been  staked.  The  original  stakers  were  placer 
miners  with  little  knowledge  of  quartz  prospecting,  and 
they  have,  with  few  exceptions,  been  content  to  hold 
their  ground  by  annual  assessment  work.  This  is  un- 
fortunate in  that  it  has  retarded  the  development  of 
the  district.  The  comprehensive  exploration  of  the 
Keno  Hill  area  is  in  the  hands  of  three  aggressive 
companies,  which  have  optioned  or  purchased  several 
groups  of  promising  claims. 

The  Yukon  Gold  Co.  was  the  first  organization  in 
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McQuesten   Valley  and  Ogilvii    Rai 


Keno  HiK.     1— McQwesteM  Lafcc.     2—Ladue  Laki 


Looking  east  across  head  of  Silver  Basin,  Keno  Hill.     1 — Caribou  Workings.     2 — Mount  Patterson 
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Bluff  700  ft.  high  on  Keno  Hill,  where  several  workings  of  Keno  Hill,  Ltd.,  are  located. 
Cross  indicates  discovery  point 


Same  bluff  as  shown  above.     1,  2,  3,  4,  5 — Workings  of  Keno  Hill,  Ltd.     6 — Keno  Hill  proper. 
7 — Lookout  Mountain.     Level  stretch  at  top  of  bluff  is  Keno  Plain 
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Looking  east  from  point  on  Keno  vein 


Part  of  Mount  Cameron  (l)  and  Mount  Patterson  (2).     Seen  from  bluff  at  Keno  Hill 
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ibh   fromtht   northwest  end  of  Keno    Hill.     2 — Lookout    Mountain,    eighteen    miles 
away.     3 — Crystal  Creek 


Looking  southeast  from  Kino  Hill,     i — Mount  Hinton  in  background 
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Hie  field  (September,  L919),  and  secured  options  on  ten 
claims  and  several  fractions  known  locallj  as  the 
"central  group."  These  claims  are  n..u  being  developed 
by  the  Keno  Hill,  Ltd.,  the  operating  subsidiary.    The 

main  camp  is  situated  just  under  the  wesl  summit  at 
an  elevation  of  5,800  ft.  above  sea  level  overlooking 
the  steep  slope  of  Faro  Gulch.  The  buildings  are  of 
frame  construction,  and  include  a  bunk  house,  mess 
house,  office  and  assay  laboratory,  hoist  and  compressor 
house,  blacksmith  and  machine  shop,  warehouse,  bins. 
and  a  sorting  and  sacking  plant.  Roth  gasoline  and 
electric  power  are  available.  The  bucket  used  for  hoist- 
ing in  the  235-ft.  inclined  shaft  is  carried  in  an  over- 
head sling  to  the  bins  over  the  centrally  placed  sacking 
plant.  The  hoisting  capacity  is  about  forty  tons  per 
day.  Power  is  transmitted  to  the  mines  from  the  com- 
pany's 100-kw.  steam  power  plant  at  Discovery,  over  a 
five-mile  high-tension  line.  The  company  controls  the 
water  power  rights  at  Frazer  Falls,  on  the  Stewart 
River. 

The  development  work  consists  of  nearly  3,000  ft.  of 
shafts,  tunnels,  and  open  cuts  on  the  twelve  veins  ex- 
posed on  this  group,  eight  of  which  have  produced 
ore.  These  veins  vary  from  6  in.  to  5  ft.  in  width.  A 
second  group  of  claims  known  as  Friendship  Camp,  and 
lying  just  below  the  timber  line  on  the  west  slope, 
has  been  the  scene  of  active  prospecting  lately.  The 
vein  is  remarkably  persistent  and  well  mineralized  with 
galena.  Water  was  struck  in  two  of  the  shafts  at  an 
average  depth  of  50  ft.,  and  operations  will  be  held  up 
pending  the  arrival  of  pumping  equipment.  This  com- 
pany has  expended  approximately  half  a  million  dollars 
to  date  and  shipped  2,150  tons  (net)  of  ore  assaying 
196.7  oz.  of  silver  and  60  per  cent  lead.  About  twenty- 
five  men  are  employed,  and  the  1922  shipment  is 
expected  to  be  about  3,000  tons  having  a  slightly  higher 
silver  content  than  the  first  shipment.  This  tonnage 
will  be  mined  almost  entirely  from  the  No.  9  vein. 
Warren  McFarland  is  superintendent  and  Jack  Stewart 
is  mine  foreman. 

Bradley  Interests  Have  Modern  Plant 

The  F.  W.  Bradley  interests,  represented  by  their 
Treadwell  geologist,  Livingston  Wernecke,  came  in  in 
July.  1921,  and  secured  options  on  fifteen  claims.  An 
aggressive  policy  was  initiated  and  a  well-built  and 
modernly  equipped  mine  plant  was  put  in  operation 
within  a  few  weeks  on  the  claims  adjoining  the  Friend- 
ship Camp  on  the  north.  The  vein  is  believed  to  be  a 
continuation  of  the  Friendship  Camp  vein,  and  has  been 
uncovered  for  several  hundred  feet.  It  is  from  3  to 
14  ft.  wide  at  the  outcrop. 

The  mineralization  is  galena  and  some  freiburgite 
in  quartz  and  siderite  gangue.  Two  shafts  are  being 
sunk  to  a  depth  of  300  ft.,  and  four  connecting  levels 
will  be  driven  to  determine  the  nature  and  size  of  the 
oreshoots.  Steam  hoisting  and  compressor  equipment 
have  been  installed.  About  250  tons  of  ore,  which 
will  be  recovered  from  the  development  work,  will  be 
shipped  this  year.  About  twenty-five  men  are  em- 
ployed. W.  B.  Hargraves  is  superintendent  and  J.  H. 
Jones  and  Dan  McDonald  are  the  foremen. 

Slate  Creek  Company  Entered  Recently 
The  Slate  Creek  Mining  Co.  is  another  recent  entry 
into    the    Keno    Hill    field.      This    company    has    taken 
options  on  nine  claims,  and  will  continue  active  pros- 
pecting all  winter.    A  small  lot  of  rich  freiburgite  ore 


said    to    assay    over     1,000    OZ.    lias    been    mined    on    tin' 

Lucky   Queen   group,   at    the   head   of  Gambler   Gulch. 

A  400-ft.  shall    is   being  sunk  on  t  lie  Walsh  group,  just 

above    the   town    of    Keno   City,   and   a    I. 

tunnel  is  being  driven  from  the  main  (amp  on   Lighting 

Creek  to  conned   with  this  shaft.     The  company  has 

bonded  several  promising  claims  on  the  north  slope  be- 
tween Faro  and  Gambler  gulches  at  an  elevation  of 
about  1.700  ft.,  and  has  a  crew  engaged  in  opening  up 
this  section,  the  scene  of  several  rich  si  likes.  J.  Moore 
Elmer  is  manager  and  E.  E.  Bussey  is  in  charge  of  the 
( ompany's   operations. 

Silver  King  Only  E  .ample  of  Secondary 
Enrichment 

The  oldest  producer  in  the  district  is  the  Silver  King 
mine,  on  Galena  Hill.  This  mine  was  owned  and  oper- 
ated by  Tom  Aitkin  in  1914-15,  and  is  reported  to  have 
produced  ore  valued  at  $400,000  from  two  oreshoots 
near  the  surface.  The  largest  was  8  ft.  wide  and  150 
ft.  long.  The  vein  dips  70  deg.  to  the  west  and  has 
a  quartz  foot  wall  and  a  schist  hanging  wall.  It  is 
the  only  example  of  secondary  enrichment  of  economic 
importance  so  far  uncovered  in  the  district.  A  shaft 
was  sunk  to  a  depth  of  250  ft.,  but  little  development 
work  has  been  done  on  the  vein.  The  ore  was  galena, 
argentite,  and  pyrargyrite  in  a  barite  gangue.  The 
first  shipment,  of  sixty  tons,  assayed  452  oz.  of  silver 
and  46  per  cent  lead.  The  second  shipment,  of  1,180 
tons,  assayed  $3  gold,  270  oz.  silver,  and  31  per  cent 
lead.  At  the  time  this  property  was  operating  it  was 
believed  to  be  an  isolated  occurrence  of  silver  ore. 

Lookout  and  Shamrock  Only  Other  Shippers 

The  Lookout  mine,  on  Mount  Haldane,  was  operated 
by  a  local  company  known  as  the  Lookout  Silver  Lead 
Mining  Co.,  Ltd.  A  strong  irregular  vein  in  quartzite 
was  opened  up  at  an  elevation  of  3.500  ft.  and  pros- 
pected by  1,000  ft.  of  shafts  and  tunnels.  The  pumping 
equipment  failed  to  handle  the  water,  and  the  mine 
was  closed  down  after  shipping  twenty-seven  tons  of 
hand-sorted  silver-lead  carbonate  ore  to  the  Trail 
smelter  two  years  ago.  The  vein  filling  is  quartz, 
manganite,  pyrolusite,  limonite,  cerussite,  and  galena. 

The  ore  is  of  a  disseminated  character  and  will  re- 
quire milling  before  shipment.  The  smelter  returns  on 
the  shipment  were  as  follows:  0.01  oz.  gold;  95.60  oz. 
silver;  0.40  per  cent  moisture;  59.40  per  cent  lead;  0.70 
per  cent  zinc;  4.70  per  cent  sulphur;  12  per  cent  silica; 
4  per  cent  iron;  1.10  per  cent  cobalt  oxide;  and  1.20 
per  cent  magnesium  oxide. 

The  Shamrock  group,  at  the  head  of  Ericksen  Gulch, 
on  Keno  Hill,  has  shipped  three  tons,  said  to  have 
averaged  200  oz.  per  ton.  No  other  shipments  are 
known.  A  number  of  outlying  properties  have  good 
showings  in  the  surface  trenches  and  shallow  shafts. 
The  Silver  Basin  group,  on  the  north  side  of  Keno  Hill, 
is  particularly  promising,  and  will  probably  be  pros- 
pected extensively  this  year. 

The  more  distant  properties  on  Rambler  Hill,  where 
workings  at  an  elevation  of  4,500  ft.  have  uncovered 
a  wide  vein  of  oxidized  ore  said  to  assay  50  to  135  oz. 
of  silver  and  65  per  cent  lead.  At  Stand-To  Mountain 
and  Mount  Cameron,  where  sheeted  zones  about  50  ft. 
wide  carrying  galena  have  been  found  near  the  timber 
line,  the  surface  has  hardly  been  scratched.  Galena 
float  brought  in  assayed  about  100  oz.  silver. 

The   high  coast  range   makes  the  climate   pleasant 
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MT.      The    sumnurs    are    dry    and    warm 

the   winters    are   cold    and    have   a    comparatively 

light  fall  of  snow.    The  thermometer  seldom  registers 

deg.   in  the  lowland  areas  of  the  district  and 

remains  at  this  point  only  for  short  periods,  and  on  the 

upper   reaches  of   Keno    Hill   the   temperature  is  well 

■    when    it    has    fallen    to    60    deg.    below    in 

l'au  - 

A  sawmill   is   in  operation  at    Mayo  Landing  having 
20,000  ft.  of  lumber  a  day.     Another  mill 


Silver  A'inp  Mine,  looking  toicard  McQuesten  Lake 

is  being  built  at  the  mouth  of  Duncan  Creek,  eleven 
miles  south  of  Keno  City.  Lumber  costs  about  $160  a 
thousand  delivered  at  the  foot  of  the  hill. 

The  lower  slopes  of  Keno  Hill  are  well  forested.  The 
timber  is  spruce  and  is  suitable  for  cabin  logs  and 
mine  timbers.  Fire  wood  is  plentiful  at  $10  a  cord. 
The  nearest  operating  coal  mine  is  at  Tantalus  Butte, 
on  the  Yukon  River,  150  miles  above  Dawson  and  250 
miles  from  Mayo  Landing  by  water.  This  mine  pro- 
duces about  2,000  tons  a  season  for  local  consumption. 
The  analysis  of  this  coal  is  51.84  per  cent  fixed  car- 
bon; 41.84  per  cent  volatile  matter;  and  2.69  per  cent 
ash. 

Means  of  Communication  Uncertain 

Communication  with  the  outside  world  is  slow  and 
uncertain.  Letters  addressed  to  the  United  States  re- 
quire three  to  four  months  for  answer  in  the  winter 
and  at  least  two  months  in  summer.  Telephone  service 
has  been  established  between  the  mines  and  Mayo 
Landing,  but  the  Government  line  on  the  Yukon  con- 
necting White  Horse  with  Dawson  has  not  been  tapped. 

The  freight  rate  from  Vancouver  to  Mayo  Landing 
is  $83  a  ton  during  the  summer.  From  this  point  10c. 
a  lb.  is  charged  to  Keno  City  at  the  foot  of  the  hill 
and  an  additional  5c.  to  the  summit  via  the  wagon  road. 

Long  Life  of  Camp  Not  Yet  in  Evidence 

Sufficient  development  work  has  been  done  to  guaran- 
tee the  continued  production  of  high-grade  ore  for 
some  time.  Nothing  has  yet  been  uncovered,  however, 
to  assure  sustained  production  for  a  long  period  of 
years. 

The  prevailing  wage  in  the  district  is  $5  for  an 
eight-hour  day,  with  board  and  lodging.  There  are 
about  600  people  in  the  district,  but  there  is  a  shortage 
of  hard-rock  miners  at  all  times,  and  men  are  exceed- 
ingly scarce   during  the  summer,   when  the  hydraulic 


operations   around    Dawson   and  the   prospecting   fever 
take  their  quotas  from  the  mines. 

Dr.  W.  E.  Cockfield,  of  the  Canadian  Geological  Sur- 
vey, has  spent  the  last  three  summers  in  the  district, 
in  preparation  of  a  monograph  on  the  silver-lead 
deposits.  With  his  assistants  he  has  played  an  impor- 
tant part  in  the  development  of  the  camp;  ready  at  all 
times  to  give  sapient  instruction  and  advice  to  pros- 
pectors or  to  survey  roads  through  the  subarctic  forests 
when  no  territorial  funds  were  available,  thus  exempli- 
fying the  true  scientific  spirit  in  the  best  interests  of 
the   Survey. 

Miami  Copper's  Costs  per  Ton  Decline 

A  lucid  and  valuable  report  of  operations  of  the 
Miami  Copper  Co.  for  1921  states  that  an  average  of 
less  than  five  mill  sections  was  operated  in  that  period. 
The  results  of  these  operations  were  as  follows: 

Copper  Content, 
Per  Cent 
1,868,757  1.758 

73,123  38.372 

56,117,827 


Ore  milled,  tons 

Concentrate  produced,  tons. 
Copper  in  concentrate,  lb.  .  . 

Copper  per  ton  of  ore,  lb. .  .  . 
Mill  extraction,  per  cent. .  .  . 


The  cost  of  milling  ore  to  the  point  of  concentrate 
on  board  cars  is  as  follows: 


Direct  crushing  expense 

Direct  concentrating  expense 

Tailing  and  concentrate  handling 

Water  for  concentrating 

Miscellaneous  expense 


Total. 


$0.35983 

19784 

06095 

05825 

.02777 

$0.70464 

The  total  milling  cost  dropped  12c.  per  ton  as  com- 
pared with  the  previous  year,  despite  a  higher  power 
cost,  the  reduction  being  due  principally  to  lower 
labor  costs  and  a  reduction  in  the  amount  of  experi- 
mental work. 

The  metallurgical  results  in  the  mill  were  good,  the 
copper  extraction  being  85.367  per  cent  and  the  sul- 
phide copper  in  the  mill  general  tailing  being  0.132  per 
cent.  These  are  the  best  yearly  figures  which  have 
been  obtained  since  the  beginning  of  operations  in 
1911. 

The  filling  of  the  canyon  in  front  of  the  mill  with 
tailing  was  completed  in  August,  and  furnishes  a  much- 
needed  yard  space  to  the  extent  of  3.52  acres. 

During  the  last  month  of  the  year  the  new  tailing 
elevating  plant  was  completed  and  put  in  operation. 
This  consists  of  a  battery  of  six  Wilfiey  sand  pumps 
discharging  through  1,260  ft.  of  18-in.  wood-stave  pipe 
line  against  a  total  head  of  37  ft. 

The  smelter  returns  of  refined  copper  on  the  con- 
centrate shipped  amounted  to  53,311,941  lb.,  and  the 
cost  of  this  copper  in  concentrate  on  board  cars  at 
Miami  was  as  follows: 

Per  Ton  Ore  Per  Lb.  Copper 

Mining $1.14905  $0.04028 

Milling 70464  .02470 

General 38384  .01347 


The  figures  show  a  decrease  in  all  departments  as 
compared  with  the  records  for  the  previous  year,  the 
total  reduction  amounting  to  28c.  per  ton.  The  reduc- 
tion in  the  cost  of  copper,  however,  is  less  than  4c.  per 
lb.,  due  to  the  fact  that  the  copper  content  per  ton  of 
ore  is  less  than  in  the  previous  year,  which  is 
attributable,  as  previously  explained,  largely  to  inter- 
ference with  mining  operations  by  the  delay  in  the 
delivery  of  the  hoisting  equipment  for  No.  5  shaft. 
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The^Geological  Department  of  Phelps  Dodge  Corporation 

at  Tyrone,  N.  M. 

Organization  of  the  Work — Methods  of  Obtaining  and  Recording  Data — 
Assay  Maps  Are  in  Charge  of  the  Geological  Department 

By  Djevad  Eyoub 


ONE  of  the  interesting  features  of  the  operations 
of  the  Phelps  Dodge  Corporation  at  its  Burro 
Mountain  mines,  at  Tyrone,  in  New  Mexico,  is 
The  work  done  by  its  geological  department,  consisting 
of  a  chief  and  three  assistants.  The  chief  geologist, 
besides  being  in  direct  charge  of  the  department,  super- 
vises the  work  done  in  the  chemical  and  sampling 
departments,  though  the  former,  from  many  stand- 
points, may  be  considered  autonomous  and  solely  respon- 
sible to  the  general  manager. 

The  mines  were  divided  into  two  main  groups  at  the 
time  the  company  took  over  the  property  from  the 
original  owners,  and  despite  the  large  amount  of  devel- 
opment work  subsequently  done,  these  two  divisions 
have  been  kept  distinct.  The  mines  in  No.  1  division 
are  reached  by  a  tunnel;  those  in  the  other  division, 
known  as  No.  3,  are  reached  by  various  shafts.  One 
assistant  geologist  is  assigned  to  each  division;  he 
does  the  underground  as  well  as  the  office  work.  This 
method  of  having  the  same  man  do  all  the  work  for  a 
division,  instead  of  having  one  man  confine  his  work 
to  the  mines  and  another  to  the  office,  is  believed  to  be 
more  satisfactory  than  a  distinct  division  of  the  respec- 
tive activities.  The  remaining  member  of  the  depart- 
ment looks  after  the  sampling  and  the  log  of  the  churn 
drills,  and,  whenever  he  has  extra  time  at  his  disposal, 
as  when  the  drills  are  idle,  he  helps  the  others,  who  are 
invariably  unusually  busy  at  the  beginning  of  the 
month. 

The  division  geologist  ordinarily  begins  his  rounds 
of  the  mine  about  the  middle  of  the  month.  He  goes 
to  all  the  drifts,  raises,  and  stopes  where  work  is  being 
done.  Probably  ore  is  being  taken  from  a  dozen  or 
more  stopes,  but,  except  in  rare  instances,  he  goes  only 
to  square-set  and  slice  stopes.  His  underground  equip- 
ment includes  a  100-ft.  cloth  tape,  a  leather-covered 
note-book,  a  6-in.  celluloid  scale  with  centimeter  divi- 
sions, which  serves  also  as  a  protractor;  various  large- 
scale  maps  of  the  individual  workings,  and  a  large  map 
covering  the  entire  division. 

On  reaching  the  working  place,  the  geologist  identi- 
fies a  survey  station  to  which  he  ties  his  work.  Begin- 
ning from  the  point  where  the  geology  has  been  noted 
last,  the  worker  proceeds  to  note  the  character  of  the 
rock  and  the  nature  of  the  mineralization.  Slips, 
whether  important  enough  to  be  classed  as  vein  or  not, 
are  noted  by  taking  the  distance  on  both  sides  of  the 
drifts.  Dip  and  strike  are  noted,  and  the  size  of  the 
slip.  In  working  the  geology  of  a  raise  the  distances 
are  taken  from  the  rail  level,  and  preferably  all  four 
faces  are  projected  on  cards,  3x5  in.,  as  indicated  in 
the  accompanying  sketch.  It  is  sufficient  to  visit  a 
"raw"  raise  at  the  time  of  its  completion.  In  softer 
ground  where  cribbing  is  required  the  geologist  should 
keep  the  working  constantly  in  mind  and  examine  it 
after  every  other  round  if  possible.  Though  develop- 
ment raises  may  be  overlooked  occasionally,  the  explor- 
atory work  should  never  be  neglected. 

On  the  raise  cards  the  geologist  notes  the  kind  and 


character  of  the  rock,  the  important  minerals  present, 
and  the  location  of  the  more  prominent  slips.  Not 
infrequently  the  geologist  may  experience  difficulty  in 
determining  the  nature  of  the  rock.  Whenever  he  is  not 
sure  he  takes  a  specimen   with  him,   so  that  he  may 


Portion  of  mine  map  on  which 
geology  is  indicated 

study  it  in  the  office,  where  he  has  better  facilities. 
After  being  in  a  mine  several  years  the  nature  of  the 
different  rocks  becomes  so  fixed  in  the  worker's  mind 
that  at  sight  of  a  raw  drift  he  is  able  to  identify  the 
rock  from  the  way  it  has  broken. 

The  last  few  days  of  the  month  are  spent  in  a  rapid 
survey  of  the  workings,  so  as  to  make  the  report  ren- 
dered at  the  beginning  of  the  month  complete.  The 
engineering  department  prepares  a  list  of  workings, 
the  sampling  department  adds  the  average  assays  for 
the  advance  made  during  the  month,  and  the  geological 
department  records  the  kind  of  rock  through  which  the 
advance  has  been  made,  including  a  notation  as  to 
whether  the  rock  is  mineralized  or  not.  The  latter  fact 
is  indicated,  of  course,  by  the  assays,  but  the  geologist's 
note  is  useful  in  serving  as  a  rough  check  on  the 
sampling. 

At  the  office  are  three  sets  of  maps,  each  traced  from 
the  original  in  the  engineering  department,  the  geologist 


Engineering  and  Mining  Journal-Press 


Vol.  113,  No.  24 


-  the  three  seta  up  to  date.     These  consist   of 

"pick-assaying,"    and     "channel-assaying" 

\  -    de  of  l  in.  to  50  ft.  is  used.    The  geologist 

is  pyritic  slips   in   red   ink;   mineralized   slips,   in 

.  "pug"  slips,  in  blue;  and  the  slips  where  marked 

ition   is  observed,   in   brown.     Other   information, 

such   as   the   presence  of  certain   minerals,   is   noted   in 
black. 

The  next  set  to  be  brought  up  to  date  is  the  pick- 
sheets.  The  sampling  department  sends  a  state- 
ment covering  the  pick  assays  taken  after  each  round 
from  drift  and  raise.  Whereas  the  drift  assays  are 
recorded  on  the  standard  sheets,  the  raise  assays  are 
kept  in  a  loose-leaf  book,  where  the  channel  as  well  as 
the  pick  assays  are  written  side  by  side.  The  pages 
arc  numbered  and  entered  in  the  index,  so  that  by 
referring  to  the  section  of  the  mine  where  any  raise  is 
situated,   and   noting  the   number — they   are    given   in 


Typical  raise-sketch,  shotting  the  method  of       ~^ 
recording  the  geology 

consecutive  order — the  assays  on  any  particular  raise 
are  easily  determined  at  a  future  time. 

Channel  assays  came  at  a  later  date;  but  by  the 
time  the  geological  and  pick-assay  sheets  are  finished, 
they  begin  to  arrive  from  the  assay  office.  These  are 
recorded  in  similar  fashion,  but  are  checked  with  the 
compiled  list  as  sent  from  the  sampling  department. 

When  the  three  sets  of  maps  are  completed,  the  work 
on  sections  begins.  Vertical  sections  of  all  stopes  are 
made  at  intervals,  the  frequency  of  which  varies.  Some 
of  the  more  important  stopes  have  geological  vertical 
sections  as  well  as  another  set  of  assay  sections  made 
along  the  opposite  co-ordinate.  The  sections  are  gen- 
erally at  25-  or  30-ft.  intervals.  The  average  of  the 
assays  for  these  distances  is  recorded  on  the  section. 
It  is  good  practice  to  color  the  part  of  a  drift  where  the 
assays  are  above  the  standard  adopted  for  a  part  of 
the  mine.  This  affords  a  ready  way  for  visualizing  the 
degree  of  mineralization  in  any  particular  level. 

After  recording  the  geology,  completing  the  two  sets 
of  assay  sheets,  and  then  transcribing  the  assays  onto 
the  sections,  the  work  of  "bringing  up"  the  models 
begins.  These  are  copies  on  rectangular  celluloid 
sheets  of  the  work  already  done  on  the  standard 
geological  sheets.  The  sheets  can  be  superimposed,  and 
the  relationship  of  the  levels  noted.  These  models  help 
greatly  in  giving  a  correct  idea  of  the  geology  of  the 
mine.     Attention  might  be  called  to  the  fact  that  in 


transcribing  the  geological  data  onto  the  geological 
vertical  sections,  dip  charts  must  be  used;  this  makes 
a  greal  difference,  especially  when  the  strike  forms  an 
acute  angle  with  the  direction  of  the  co-ordinate  on 
which  the  section  is  being  made.  The  office  work  is 
usually  completed  about  the  middle  of  the  month;  the 
same  cycle  is  then   repeated. 

Twice  a  year  the  geologist  is  particularly  busy,  making 
the  semiannual  ore-reserve  estimates.  The  details  of 
this  work  form  a  subject  by  itself,  but  it  may  be  men- 
tioned that  the  superintendent  and  the  chief  geologist, 
after  long  discussions,  in  which  the  foremen  may  be 
consulted,  and,  not  infrequently,  the  judgment  and  the 
decision  of  the  general  manager  are  sought,  mark  certain 
limiting  lines  on  the  level  and  stope  assay  maps. 

Each  stope  has  its  "oxide  factor,"  based  partly  on 
what  the  stope  in  question  has  already  shown  in  mill 
returns  and  partly  on  the  opinion  of  the  chief  geologist 
and  the  superintendent.  All  the  assays  within  this 
boundary  are  averaged,  both  on  the  pick  map  and  the 
channel  map.  Sometimes  the  boundaries  are  drawn 
originally  on  the  level  sheets,  and  at  other  times  on 
the  sections,  according  to  the  procedure  to  which  the 
particular  orebody  best  lends  itself.  In  either  event 
the  lines  are  transferred  from  level  sheets  to  the  sec- 
tions, or  vice  versa.  Thus,  when  a  colossal  amount  of 
adding-machine  work  is  done,  there  will  be  two  pick 
and  two  channel  averages  for  the  same  orebody.  Chan- 
nels are  weighed  against  the  pick  assays  and  a  final 
average  is  attained.  By  the  use  of  a  planimeter  the 
areas  are  determined.  From  the  gross  tonnage  thus 
obtained  the  total  ore  mined  is  subtracted,  and  the 
result  is  indicated  as  the  ore  reserve  of  that  particular 
orebody.  There  are  a  number  of  orebodies  where  only 
churn-drill  information  is  available.  The  estimates 
for  these  areas  are  made  by  the  use  of  the  pyramidal 
formula.  Estimates  thus  made  are  entitled  to  high 
rating,  though  they  are  probably  not  as  accurate  as  the 
estimates  for  the  mine  proper,  where  considerable  work 
is  done  and  more  complete  data  regarding  the  nature 
of  the  deposit  can  naturally  be  obtained. 

The  member  of  the  department  who  attends  the  churn 
drills  spends  a  good  part  of  the  day  at  the  scene  of 
operations.  These  are  often  far  apart,  a  fact  which 
necessitates  the  use  of  a  horse  or  an  automobile  in 
getting  about.  Samples  are  approximately  A  of  the 
total  amount  of  sludge  discharged  from  the  hole.  The 
drillers  dry  these  samples  on  the  fire,  so  that  when  the 
geologist  arrives  he  has  only  to  remove  the  dry  samples 
from  the  pans  and  reduce  them  to  a  suitable  size.  The 
sample  weighs  15  or  20  lb.;  it  is  reduced  to  a  size  of 
about  2  lb.  Another  pan  which  has  received  the  sludge 
from  a  total  of  probably  50  ft.  is  panned  and  the  min- 
erals present  are  noted.  It  is  customary  to  take 
samples  at  10-ft.  intervals  while  the  drill  is  passing 
through  the  oxidized  zone  and  at  5  ft.  after  entering  the 
sulphide  zone.  The  geologist  returns  to  the  office  at 
about  4  p.m.,  when  he  records  in  the  log  book  the  work 
done  and  the  sample  returns,  along  with  the  geological 
data  obtained. 

The  geological  department  serves  as  the  repository 
of  the  geologic  and  assay  information;  it  is  a  source 
of  constant  and  useful  help  to  the  superintendent  and 
foremen.  In  a  small  mine  such  information  may  be 
kept  in  the  manager's  mind,  but  in  bigger  enterprises 
this  is  impossible,  and  the  geological  department,  with 
its  records  and  indexes,  serves  as  an  invaluable  source 
of  information  for  the  officials. 
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Marketing  of  Soapstone* 


Sold  in  Slabs  and  Blocks  to  a  Limited  Field  of  Manufacturers  and  Builders- 

Schuyler,  Va.,  Is  Chief  Source  of  Supply— Deposit  Must  Be  Large 

to  Warrant  Construction  of  Plant 

By  Raymond  B.  Ladoo 

Mineral  Technologist,  V.  S.  Bureau  of  Mines 


SOAPSTONE  is  sold  chiefly  in  slab  or  massive  form 
and  in  this  discussion  only  slab  or  massive 
stone  will  be  considered.  Some  soapstone  is  ground 
and  sold  for  much  the  same  purposes  as  low-grade, 
impure  talc.  The  distinction  between  soapstone  and 
talc  should  be  noted.  Talc  is  a  definite  mineral. 
whereas  soapstone  is  a  rock  or  an  aggregate  of  min- 
erals containing  talc  in  greater  or  less  quantity. 
together  with  chlorite,  tremolite,  pyroxene,  quartz, 
calcite,  dolomite,  or  other  minerals.  Its  talc  content 
is   usually  sufficiently   high  to  give  it  a  soapy   "feel." 

The  domestic  soapstone  industry  is  peculiar  in  that 
there  are  only  two  or  three  producers,  of  which  one 
is  pre-eminent  and  accounts  for  nearly  the  total  pro- 
duction. Moreover,  the  soapstone  industry  apparently 
has  not  been  well  developed  in  other  countries,  and 
little  or  no  competition  is  experienced.  The  marketing 
of  soapstone  accordingly  is  not  at  present  a  complicated 
subject. 

Soapstone  is  used  primarily  in  the  form  of  slabs, 
usually  one  to  two  inches  thick,  fabricated  into  laundry 
tubs,  kitchen  sinks,  sinks,  hoods,  and  table  tops  for 
laboratories ;  acid-resisting  tanks,  electrical  switch- 
boards, and  for  building  material  such  as  lavatory  stalls, 
baseboards,  shelving  and  stair  treads.  Its  property  of 
absorbing  and  retaining  heat  makes  it  of  value  for 
griddles,  foot  warmers  and  heating  stones  for  tireless 
cookers.  In  the  form  of  cores  for  electric  heating  ele- 
ments in  electric  flatirons  and  similar  appliances, 
the  properties  of  electrical  resistance  and  heat  reten- 
tion are  utilized.  In  the  form  of  brick,  soapstone  has 
been  used  to  a  limited  extent  as  a  refractory. 

Most  soapstone  is  cut  and  fabricated  for  the  market 
by  the  producer  at  or  near  the  quarry.  Some  soapstone 
is  sold  in  the  form  of  large  rectangular  blocks  which 
may  be  sawn  and  fabricated  nearer  the  centers  of  con- 
sumption, but  most  unfabricated  material  is  marketed 
in  large  sawn  slabs.  These  slabs  are  bought  by  com- 
panies that  are  making  laundry  tubs,  sinks,  and  similar 
products,  and  occasionally  by  companies  whose  main 
business  is  the  working  of  marble  for  structural  pur- 
poses. "Raw  material"  marketing,  however,  is  rela- 
tively infrequent  and  unimportant. 

Soapstone  products  are  sold  all  over  the  United 
States,  and  a  small  quantity  is  exported;  but  the  con- 
sumption is  largest  east  of  the  Mississippi,  where  the 
freight  rate  from  the  principal  point  of  production  in 
Virginia  is  not  unduly  high. 

Virginia  Principal  Source  of  Soapstone 
The  chief  marketing  point  is  Schuyler,  in  Virginia, 
but  small  quantities  have  been  shipped  from  Chester, 
Vermont;  Arrington,  in  Virginia;  Marriotsville,  in 
Maryland,  and  from  a  few  other  localities.  The  Chester 
stone  was  fabricated  largely  at  Boston;  the  Arrington 
stone  locally,  and  the  Marriotsville  stone  at  Stamford, 
Conn. 


•Published  by  permission  of  the  Director,  U.  S.  Bureau  of  Mines. 


The  annual  consumption  of  soapstone  for  the  last 
ten  years  has  varied  from  12,330  short  tons,  valued  at 
$501,059,  in  1918,  to  26,562  tons,  valued  at  $628,077, 
in  1913.  The  average  has  been  about  20,000  tons  per 
year.  There  are  no  seasonal  fluctuations  in  demand 
except  in  so  far  as  building  operations  in  the  North 
and  West  are  influenced  by  weather  conditions. 

No  well-defined  and  generally  accepted  standards  and 
specifications  for  soapstone  have  been  evolved.  Indi- 
vidual consumers  have  their  own  requirements — for 
example,  dielectric  strength  tests  for  electrical  switch- 
boards— but  there  seem  to  be  no  definite  standards. 
The  principal  requirement  for  slab  soapstone  is  that 
it  shall  be  sound  and  free  from  cracks,  seams,  and 
"shakes."  Pyrite  and  magnetite  are  generally  objec- 
tionable impurities,  particularly  when  the  stone  is  to 
be  used  for  electric  purposes,  but  for  some  uses  they 
are  not  so  regarded.  For  acid-proof  tanks,  the  pres- 
ence of  calcite  and  dolomite  is  objectionable.  Color 
ordinarily  has  no  influence  on  price,  except  that  for 
structural  purposes  iron  oxide  stains  are  undesirable. 
For  refractories,  fireless-cooker  stones,  griddles,  and 
similar  utensils,  where  the  soapstone  is  subjected  to 
heat,  a  stone  high  in  talc  and  one  which  will  not  split 
and  spall  under  heat  is  necessary.  This  last  require- 
ment is  not  always  well  met  by  some  soapstone  now 
marketed.  It  must  be  remembered,  however,  that  de- 
posits of  soapstone  of  commercial  size  and  of  ideal 
character  may  not  be  available. 

Shipments  Are  Usually  by  Carload  Lots 

Usually,  the  quantity  of  unfabricated  soapstone  han- 
dled in  a  single  lot  depends  upon  the  capacity  of  a 
freight  car,  for  carload  shipments  prevail.  Small 
shapes  and  some  fabricated  soapstone  articles  are  some- 
times sold  and  shipped  in  small  quantities. 

No  system  of  premiums  and  penalties  prevails  in  the 
soapstone  industry,  and  sampling  by  consumers  is  not 
practiced.  As  soapstone  is  not  sold  on  the  basis  of 
analysis  or  physical  tests,  the  consumer  merely  makes  a 
visual  examination,  noting  the  quality,  and  the  work- 
manship if  it  be  fabricated. 

The  only  requirements  for  transportation  are  that 
strong,  well-designed  crates  be  used,  to  protect  the 
stone  and  prevent  breakage  in  transit.  Slab  soapstone 
is  always  shipped  on  edge,  as  the  liability  of  breakage 
is  less  than  when  placed  flat  on  the  bottom  of  the  car. 
The  only  limit  to  the  size  of  package  is  the  size  of  the 
freight  car.  The  minimum  carload  is  usually  24,000 
lb.;  the  maximum,  the  capacity  of  the  car.  No  insur- 
ance is  considered  necessary. 

The  value  of  soapstone  is  variously  computed  by  the 
square  foot,  cubic  foot,  ton,  pound,  or  piece  of  finished 
product,  depending  upon  the  nature,  shape,  and  size  of 
the  articles  shipped.  Thus,  laundry  tubes  may  be  sold 
by  the  individual  unit,  block  soapstone  by  the  cubic 
foot  or  bv  the  ton,  and  slab  soapstone  of  a  definite 
thickness  hy  the  square  foot.  The  terms  of  payment 
vary,  but  follow  those  in  common  use  in  other  indus- 
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tab  in  thirty,  sixty,  or  ninety  days  or 
a  ured  payments. 

em   to   be   no   special   marketing   problems 
should  know.     However,  possible  new 

producers  should  consider  the  relatively  small  consump- 
Bkuency  with  which  soapstone  is  now  being 
lie  amount  of  capital  required  to  equip  an 
ant,  the  freight    rates  to  important    markets, 
the  price  at   which   competitive  materials,   for  ex- 
.  are  sold  in   those  markets.     There  are  no 
groups    or    middlemen    or   combinations    of   pro- 
ducers which  exercise  any  control  over  the  market  or 
marketing  conditions  or  price. 

The  prices  o(  soapstone  products  vary  greatly,  de- 
pending upon  the  amount  of  labor  involved  in  manu- 
facture. Thus,  crude  block  soapstone  brings  the  lowest 
price  and  fabricated  articles  or  intricate  shapes  bring 
the  highest  prices.  The  present  prices  (April,  1922) 
vary  from  about  $10  to  $100  per  ton.  As  the  average 
one  runs  from  11.2  to  11.5  cu.ft.  per  ton,  the 
cubic-foot  price  varies  from  about  $0.87  to  $8.92  per 
cubic  foot.  These  prices  may  be  easily  converted  to 
prices  per  square  foot  for  slab  soapstone  of  varying 
thickn< 

The  marketing  unit,  as  noted  before,  may  be  the 
square  foot,  cubic  foot,  pound,  ton,  or  piece.  In  1915 
the  U.  S.  Geological  Survey  reported  that,  when  the 
average  price  for  the  year  for  all  soapstone  sold  was 
16,  the  value  of  crude,  block  soapstone  was  $2  or 
per  ton;  when  sawed  into  slabs  the  value  was  in- 
creased to  more  than  $15  per  ton;  and  when  made  into 
laundry  tubs  its  average  value  reached  approximately 
$30  per  ton. 

The  average  prices  of  all  sawed  and  manufactured 
soapstone  for  recent  years  are  shown  in  the  following 
statistics   from   the    U.    S.   Geological    Survey: 

AVERAGE  PRICES  OF  SOAPSTONE 

Per  Short  Ton 

Tear    1912  1913  1914  1915  1916  1917  1918  1919  1920 

Price..  J23.06  25.04  25.93  26.45  25.50  20.24  40.64  32.12  36.00 

Imports  have  no  influence  on  the  domestic  market, 
for  soapstone  in  appreciable  quantities  has  never  been 
imported  Great  Britain  and  some  of  the  Scandinavian 
countries  have  produced  a  small  quantity  of  soapstone, 
but  it  has  never  competed  in  our  markets.  This  is 
probably  due  to  the  fact  that  the  price  compared  to  the 
weight  is  low,  and  transportation  charges  would  be 
unduly  high.  It  is  reported  that  a  large  deposit  of 
soapstone  of  excellent  grade  has  recently  been  discov- 
ered in  eastern  Canada.  The  commercial  exploitation 
of  this  deposit  might  have  some  effect  on  the  domestic 
markets.  

Telephone  Takes  Tenth  of  Country's  Lead 

The  importance  of  lead  in  the  maintenance  of  the 
telephone  systems  of  the  country  is  borne  out  by 
statistics  just  prepared  by  the  Western  Electric  Co.  At 
the  company's  plant  near  Chicago,  which  manufactures 
a  good  part  of  the  communicating  apparatus  used 
throughout  the  country,  there  is  consumed  each  year 
approximately  one-tenth  of  the  total  amount  of  lead 
produced  annually  in  the  United  States.  In  1921,  the 
factory  purchased  53,111,000  lb.  of  the  metal,  which 
was  used  as  a  covering  for  35,360,000  ft.  of  telephone 
cable — enough  lead  to  fill  664  railroad  cars  of  80,000  lb. 
capacity  each,  and  enough  cable  to  reach  from  San 
Francisco  to  New  York,  with  a  piece  left  over  long 
enough  to  reach  from  New  York  to  London. 


Texan  Potash  Interests  Seek 
Relief  fronV  Foreign  Monopoly 

A  group  of  ranch  owners,  business  men,  and  oil  com- 
panies in  the  potash  region  of  Texas  have  petitioned 
Congress  for  legislation  that  will  give  the  Texan 
potash  industry  relief  from  a  foreign  monopoly  that 
they  say  threatens  to  prevent  the  development  of  the 
natural  resources  of  Texas,  which,  when  developed  may 
furnish  as  abundant  a  supply  of  high-grade  potash  as 
the  German  and  Alsatian  mines  and  at  a  lower  price  to 
American  consumers.  Unless  there  is  remedial  action, 
the  petition  asserts,  the  United  States  will  be  left  at 
the  mercy  of  European  operators  so  far  as  its  potash 
supply  is  concerned,  instead  of  being  put  in  an  inde- 
pendent position  by  developing  its  own  supply  of  a 
mineral  essential  to  crop  raising,  as  well  as  in  the 
manufacture  of  munitions. 

The  petition  alleges  that  the  German-French  group 
has  by  co-ordination  created  "what  in  effect  is  a 
monopoly  of  the  world's  potash  supply,  based  upon  the 
limitation  of  natural  resources  and  'tying'  contracts 
which  evade  the  laws  of  the  United  States,"  and  that 
"this  monopoly',  apparently  manipulated  by  a  German 
industrial  group,  has  put  out  of  operation  American 
potash  plants  representing  an  investment  of  about 
$30,000,000,  widely  distributed  throughout  the  United 
States." 

"A  new  international  problem  faces  Congress,"  say 
the  petitioners.  "Hitherto  the  national  Government 
has  not  found  it  necessary  to  take  action  aimed  at  the 
regulation  of  international  combinations  in  restraint  of 
trade.  Post-war  conditions,  however,  are  responsible 
for  the  organization  of  an  international  monopoly 
which  Congress  must  cope  with  to  protect  the  interests 
of  the  American  people.  Congress  will  have  to  face 
similar  international  combinations.  We  respectfully 
suggest  that  it  might  be  well  to  develop  a  policy  for 
dealing  with  them  in  a  case  in  which  the  issues  are  so 
clearly  drawn.  The  French  government  after  the 
Armistice  acquired  the  mines,  and  recently  has  been 
developing  a  plan  for  their  control.  What  pressure  the 
German  interests  brought  to  bear  upon  the  French 
operators  of  the  mines  is  apparent  from  subsequent 
developments  by  which  American  competition  has  been 
almost  eliminated  and  the  price  of  potash  has  been 
raised." 

The  petition  then  gives  reasons  for  the  belief  in  the 
probability  of  extensive  development  of  the  Texas 
potash  fields.  It  calls  attention  to  encouraging  reports 
from  the  U.  S.  Geological  Survey,  although  it  indicates 
that  the  certainty  of  commercial  deposits  will  not  be 
revealed  until  more  drillings  have  been  made.  These, 
it  says,  are  now  being  put  down. 


Bain  Analyzes  Proposed  Mine  Law  Revision 

Complying  with  a  request  made  by  the  Committee  on 
Mines  and  Mining  of  the  House  of  Representatives,  H. 
Foster  Bain,  director  of  the  U.  S.  Bureau  of  Mines,  has 
analyzed  the  more  important  changes  proposed  in  the 
revision  of  the  mining  laws  prescribed  in  the  bill  now 
before  the  committee.  The  full  text  of  Mr.  Bain's 
statement,  submitted  to  the  committee  since  his  depar- 
ture for  Alaska,  may  be  obtained  on  application  to  the 
Bureau  of  Mines. 
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Ajo  Enterprise  of  the  New  Cornelia  Copper  Co.— Ill 

Electrolytic  Precipitation  Improved  by  Development  of  a  Process  for  the  Reduction 

of  Ferric  Sulphate  by  Sulphur  Dioxide  in  Towers  —  Whole  Leaching  Plant 

Built  With  Exceptional  Care — Operation  Has  Justified  Innovations 

By  A.  W.  Allen 

Assistant    B!d  ring   ■n<<l    i» 


THE  SPECIAL  FEATURES  of  the  process 
adopted  for  the  treatment  of  the  oxidized  ores  at 
Ajo  are  summarized  in  U.  S.  Patent  No.  1,224,458, 
which  was  issued  to  John  C.  Greenway  and  Harry  W. 
Morse  on  May  1.  1917.  The  specifications  discuss  as 
a  preliminary  the  difficulty  experienced  in  the  hydro- 
metallurgy  of  copper  ores  containing  iron,  on  account 
of  the  formation  of  ferric  sulphate.  This,  as  is  well 
known,  tends  to  dissolve  the  copper  on  the  cathodes  and 
to  raise  the  potential  difference  necessary  for  elec- 
trolysis, thus  causing  a  loss  of  electric  energy.  Iron 
in  the  ferrous  form,  however,  is  harmless;  conse- 
quently, the  general  practice  is  to  withdraw  a  certain 
proportion  of  the  solution  coming  from  the  electrolytic 
plant  and  to  subject  it  to  reduction,  then  returning  it  to 
the  main  circuit.  The  elec- 
trolytic solution  being  acid, 
the  efficiency  of  reduction  is 
low;  it  amounts  usually  to 
about  20  per  cent.  The  im- 
portant feature  of  the  Ajo 
process  is  that  this  propor- 
tion may  be  raised  to  about 
80  per  cent  by  using  neutral 
instead  of  acid  solution. 
Thus,  it  is  possible  to  main- 
tain a  low  content  of  ferric 
iron  in  the  liquor  going  to 
the  electrolytic  cells.  The 
application  of  the  process  is 
as  follows,  assuming  the 
operation  of  the  plant  for  a 
time  sufficient  to  insure 
regular  procedure :  The  solu- 
tion is  circulated  through  the 
ore,  a  proportion  going  for- 
ward and  finally  percolating 

through  a  fresh  charge.  Then,  being  almost  neutral  in 
reaction,  it  is  passed  through  towers  containing  sulphur 
dioxide,  by  which  nearly  all  the  ferric  iron  is  reduced  to 
the  ferrous  state.  One  result  of  this  reaction  is  the 
production  of  sulphuric  acid,  according  to  the  following 
equation: 

Fe^SO,),  +  SO,  +  2HX>  =  2FeS04  +  2H2SO, 
The  amount  produced,  however,  is  generally  insuffi- 
cient for  economical  operation,  so  acid  is  usually  added 
as  required.  To  remove  iron  and  base-metal  compounds 
that  accumulate,  and  to  prevent  fouling,  a  portion  of 
the  circulating  solution  is  withdrawn  and  treated  with 
metallic  iron,  the  cement  copper  formed  being  after- 
ward dissolved  in  a  solution  coming  from  the  electro- 
lytic cells,  so  that  any  resultant  ferric  sulphate  is  re- 
duced to  the  ferrous  state.  The  solution  then  goes  to 
the  electrolytic  department,  where  copper  is  precipi- 
tated. 

A  part  of  the  acid  solution  from  the  cells  goes  to  the 
leaching  vats.  The  object  of  the  procedure  adopted  is 
not  to  remove  all  the  ferric  iron  from  the  solution  at 
any  stage  of  operations,  but  to  reduce  the  amount  pre- 
vious  to   passage   through   the   electrolytic  cells.      The 


presence  of  a  certain  amount  of  ferric  iron  in  the 
solution  is  beneficial,  for  it  acts  as  a  solvent  of  the 
copper  in  the  ore.  The  claims  sustained  show  that  the 
l>ai out  covers  the  use  of  a  solution  of  sulphuric  acid 
to  extract  the  copper,  such  solution  being  maintained 
in  contact  until  almost  neutral;  a  part  of  the  effluent 
is  then  subjected  to  reduction  in  towers  through  which 
sulphur  dioxide  is  passed,  after  which  the  copper  is 
recovered  by  electrolytic  precipitation,  with  or  without 
previous  acidification  of  the  solution  with  sulphuric 
acid;  or  a  part  of  the  recent  leach  solution  is  treated 
with  metallic  iron,  another  part  by  sulphur  dioxide, 
the  metallic  copper  produced  during  the  former  reac- 
tion reducing  a  further  amount  of  the  ferric  iron  in 
the  solution,   the  liquor  being  subjected   ultimately  to 


Mining  the  third  and  last  hill,  December,  1921 


electrolytic  precipitation  of  a  proportion  of  the  con- 
tained copper. 

Mention  has  been  made  in  previous  articles  of  the 
weight  of  expert  opinion  and  experience  that  supported 
the  metallurgic  decisions  made  in  reference  to  the  pro- 
posed treatment  of  Ajo  ores.  In  the  mining  depart- 
ment, also,  no  experiments  were  made  in  the  selection 
of  the  men  to  take  charge  of  the  work.  Michael  Curley 
was  appointed  general  superintendent,  and  Frederic 
Ekman,  mine  superintendent,  both  of  whom  were  thor- 
oughly conversant  with  a  system  of  mining  that  has 
since  proved  capable  of  successful  adaptation  at  Ajo, 
for  both  had  learned  what  there  was  to  know  on  the 
subject  in  the  iron  mines  of  the  Lake  Superior  region. 

Co-operation  between  the  mining  and  metallurgical 
departments  showed  that  the  ore  should  be  delivered  at 
a  point  where  sufficient  fall  by  gravity  would  be  avail- 
able for  primary  as  well  as  for  secondary  crushing  in 
gyratory  breakers.  A  cut  was  made  through  a  hill 
overlooking  the  town  site  and  close  to  the  present 
coarse-crushing  plant.  A  standard-gage  single  track 
was  laid  from  there  to  the  mine — a  distance  of  about 
4,000   ft.     A   trestle   approach    to   the   coarse-crushing 
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mined  and  milled.  The  third  is  now  as  shown  in  the 
halftone.  The  sides  of  the  hills  were  steep.  Mining  by 
means  of  intermediate  benches  was  considered  imprac- 
ticable. It  was  decided  to  break  the  ore  in  such  a 
way  that  the  removal  of  all  of  it  would  be  possible 
from  the  base,  where  the  railroad  track  would  be  laid. 
Steam  shovels  with  dippers  of  4-cu.yd.  capacity  were 
chosen  as  being  adequate  in  size  to  take  the  rock  with- 
out excessive  expense  for  reduction  of  large  pieces  by 
block-holing.  The  Osgood  company's  machines  were 
favored,  a  choice  that  has  not  been  regretted.  Air- 
dump  cars  holding  about  forty  tons  were  considered 
preferable,  the  Kilbourne-Jacobs  type  being  adopted. 
The  scheme  of  mining  involved  combination  blasting 
by  means  of  explosives  placed  in  drill  holes  and  also 
in  adits  and  crosscuts,  the  latter  procedure  being  used 
in  high  banks. 

Design  of  the  Treatment  Plant 

A  milling  capacity  of  5,000  tons  per  day  having  been 
decided  upon,  the  design  of  the  plant,  under  the  super- 
vision of  Mr.  Greenway  and  Dr.  Ricketts,  was  placed  in 
the  hands  of  A.  G.   McGregor.     David   Cole  was  also 


consulted,  and,  later,  designed  an  experimental  dota- 
tion plant.  It  was  realized  that  first  cost  and  future 
operating  cos!  should  be  the  main  considerations  in  the 
select  inn  of  equipment,  and  Mr.  McGregor  considered 
that  there  was  less  chance  for  a  serious  mistake  in 
selection  than  there  was  in  the  grouping  and  the  ar- 
ranging of  the  various  units.  It  is  important  in  such 
work  that  the  characteristics  of  the  equipment  adopted 
be  understood  fully;  also,  that  it  be  installed 
so  that  conditions  of  operation  will  be  as 
nearly  ideal  as  possible.  A  number  of  feasible 
plans  are  usually  given  consideration  before 
final  decision  is  made;  any  one  of  these  can 
be  adopted  with  assurance  of  ultimate  success, 
provided  the  work  is  carried  out  with  proper 
skill  and  attention  to  detail. 

The  plant  at  Ajo  gives  the  impression  of 
unusual  permanence.  This  is  partly  owing  to 
neatness  of  design  and  to  the  use  of  concrete 
and  iron  throughout.  The  approximate  weight 
of  steel  used  in  the  principal  structures,  sup- 
plied by  the  Kansas  City  Structural  Steel  Co., 
is  of  interest,  for  in  the  aggregate  it  amounted 
to  no  less  than  2,500  tons.  The  power-plant 
building  required  500  tons;  the  electrolytic- 
cell  house,  400  tons;  the  storage  bins  and  the 
sulphur  dioxide  buildings,  about  200  tons 
apiece;  the  trestle  approach,  215  tons;  the 
central  structure  between  the  leaching  vats, 
160  tons;  the  coarse-crushing  plant  building, 
280  tons;  and  the  fine-crushing  plant  building, 
115  tons.  Gyratory  breakers  were  chosen  for 
primary  and  secondary  crushing.  Belt  con- 
veyors were  selected  throughout  for  the  con- 
veyance and  elevation  of  the  crushed  ore,  ex- 
cept in  the  fine-crushing  department,  where 
belt-and-bucket  elevators  raise  the  discharge 
from  the  penultimate  crushers  into  the  chutes 
leading  into  the  final  crushers.  A  10,000-ton 
steel  bin  provides  storage  for  the  ore  after  it 
has  been  crushed  in  the  gyratories  and  is  then 
in  a  condition  to  be  handled  by  belt  conveyors 
!  and  feeders.  This  permits  elasticity  of  oper- 
ation and  control  in  the  coarse-crushing  plant. 
So  far  no  method  has  been  devised  which  will 
prevent  delay  due  to  lack  of  storage  facilities  in  the 
coarse-crushing  section.  It  would  be  uneconomical  to 
adopt  a  primary  crusher  of  such  a  size  or  to  duplicate  the 
unit  so  that  the  rock  could  be  reduced  as  fast  as  it  could  be 
delivered  by  a  train  of  ore  cars.  At  Ajo  the  cars  are 
dumped  one  at  a  time  into  the  hopper  of  the  large 
gyratory  crusher,  the  locomotive  remaining  attached 
meanwhile;  but  it  is  obvious  that  the  locomotive  and  at- 
tendants are  delayed  for  considerable  periods,  waiting 
for  the  hopper  to  empty.  This  appears  to  be  one  of 
the  disadvantages  of  air-dump  cars,  which  require  con- 
nection to  auxiliary  apparatus  in  the  locomotive  so  that 
they  can  be  tipped.  Alternative  practice  is  indicated 
by  the  method  adopted  elsewhere — at  Chuquicamata  and 
at  the  Arthur  mill  of  the  Utah  Copper  Co.,  for  instance 
— where  no  gravity  fall  into  the  primary  crushers  is 
available,  where  there  is  no  approach  trestle  of  appre- 
ciable height,  and  where,  in  consequence,  large  ore  cars 
can  be  used.  At  Chuquicamata  the  train  of  cars  is  left 
on  the  track  leading  to  the  unloader,  the  brake  on  one 
car  at  a  time  being  released  so  that  it  can  run  by 
gravity  into  the  receiver  of  a  Wellman-Seaver-Morgan 
electric  hoist-unloader,  by  which  it  is  lifted  and  dumped 
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onto  the  grizzly  thai  leads  to  the  primarj  crushers. 
At  the  Arthur  mine  in  Utah1  the  same  type  of  hoist- 
unloader  is  in  use,  bul  each  car  is  pushed  up  an  11  per 
cent  incline  for  a  short  distance  into  the  dumping 
cradle  of  the  unloader  bj  a  diminutive  locomotive 
"mule,"  which  is  i  out  rolled  by  the  operator  in  charge 
of  the  car-dumping  mechanism.  In  both  plants  the  ears 
serve  as  efficient  storage  bins  for  the  unbroken  rock, 
permitting  an  even  delivery  of  material  into  the  crusher 
without  involving  waste  of  time,  labor,  or  power. 

Development  of  the  Disk  Crush]  b 

Although  various  and  sundry  types  of  crushers  have 
been  used  to  prepare  ore  for  leaching  treatment,  it  is 
obvious  that,  where  no  classification  and  separate  treat- 
ment of  slime  is  feasible,  the  product  must  contain  a 
minimum  of  exceedingly  fine  sand  and  slime.  In  copper 
ores  this  is  largely  because  of  the  coarse  character  of 
the  charge;  increased  crushing,  to  within  certain  lim- 
its, would  permit  the  inclusion  of  a  greater  amount  of 
fine  material,  because  less  movement  of  slime  would 
result. 

In  the  earlier  work  at  Douglas  some  negative  results 
were  obtained  because  of  the  character  of  the  mass 
leached,  not  because  of  the  nominal  size  to  which  it  had 
been  crushed.  Horizontal  as  well  as  vertical  disk  crush- 
ers were  used  in  the  experimental  plant  at  Ajo.  A 
48-in.  horizontal  type  of  machine  reduced  the  ore  from 
4  to  1*  in.  It  was  then  passed  to  a  vertical  disk  crusher, 
or  line  reduction  machine  of  the  same  size  as  the  other 
but  in  which  the  disks  were  horizontal. 

No  screening  was  practiced.  Sundry  minor  struc- 
tural weaknesses  were  noticed  in  the  apparatus,  which 
at  the  time  had  just  passed  the  experimental  stage; 
the  principle  of  operation,  however,  was  so  attractive 
that  further  improvement  in  design  was  thought  to  be 
justified. 

Early  in  January,  1915,  David  Cole,  who  was  con- 
sulted concerning  the  fine-crushing  plant  at  Ajo,  felt 
that  the  good  work  done  in  the  experimental  plant  could 
be  duplicated  on  a  large  scale,  and  that  the  disk  crusher 
could  be  modified  in  design  so  that  a  satisfactory  leach- 
ing product  could  be  obtained  at  a  reasonable  cost  and 
without  the  necessity  for  the  excessive  "repairs"  that 
had  been  found  necessary  in  plants  using  the  Symons 
machine.  Chalmers  &  Williams,  the  manufacturers  of 
the  new  crusher,  were  willing;  and  Mr.  Cole  was  given 
authority  to  re-design  the  apparatus.  Details  of  the 
development  of  the  machine  now  in  use,  as  well  as  of 
later  models,  will  be  described  by  Mr.  Cole  in  a  sepa- 
rate article. 

Lead  was  chosen  as  the  most  suitable  material  for 
the  piping  to  convey  acid  solution,  for  the  lining  of 
the  leaching  vats,  and  for  the  construction  of  anodes. 
The  small  amount  of  trouble  experienced  from  corrosion 
since  the  plant  has  been  in  operation  is  evidence  of  the 
care  taken  in  preliminary  investigation  in  this  direc- 
tion, although  the  results  are  contrary  to  much  experi- 
ence elsewhere.  The  only  minor  alteration  made  was 
to  protect  with  wood  the  lead  that  was  exposed,  on  the 
sides  of  the  leaching  vats,  to  the  abrasive  action  of  the 
sand  in  the  solution  that  short-circuited  in  consequence 
of  the  high  rate  of  percolation.  A  bottom  support  of 
perforated  wood  was  adopted.  Two  types  of  acid-pump 
were  chosen,  because  no  one  factory  could  deliver  all 
the  equipment  required  in  the  limited  time  available. 
These    were    supplied    by    the    Worthington    Pump    & 


Machinery  Co,  and  bj  'lie  '  bemical  Valve  &  Pump  Co., 
of  New  Jersey. 
Sulphur  was  used  in  the  experimi         tesl  to  produce 

the  sulphur  dioxide  needed  for  the  reduction  of  ferrous 
iron,  luit  much  trouble  was  experienced.  The  process 
involved  Hie  use  of  a  comparatively  rich  sulphur-dioxide 
gas.  The  problem  was  to  determine  the  cheapesl 
method  of  production.  The  matter  was  finally  sub- 
mitted to  the  Wedge  Mechanical  Furnace  Co.,  the  idea 
being  to  use  sulphide  ores  from  Bisbee.  A.  G. 
McGregor  and  H.  A.  Tobelmann,  as  representatives  of 
the  New  Cornelia  company,  visited  various  plants  in 
the  Eastern  states  where  Wedge  furnaces  were  in  oper- 
ation and  producing  a  gas  used  in  sulphite-pulp  digest- 
ers. In  that  industry  it  is  desirable  to  secure  as  rich 
a  gas  as  possible,  containing  a  negligible  quantity  of 
sulphur  trioxide  or  free  oxygen.  The  furnace  in  use 
in  the  sulphite-pulp  mills,  roasting  a  pyrite  with  a  sul- 
phur content  of  about  42  per  cent,  can  produce  a  gas 
that  averages  13.8  per  cent  of  sulphur  dioxide.  After 
this  investigation  and  after  a  consideration  of  com- 
parative costs,  it  was  decided  to  use  Wedge  furnaces 
of  the  sulphite-pulp  type  at  Ajo. 

The  objection  to  the  use  of  pyrite  as  a  source  of  sul- 
phur in  the  sulphite-pulp  industry  arose  because  un- 
calcined  particles  of  ore  were  carried  by  the  gas  into 
the  pulp.  It  was  planned  at  Ajo  that  the  gas  from  the 
roasters  would  pass  through  a  short  balloon  flue  to  a 
Cottrell  electrical  precipitator,  for  the  removal  of  the 
dust.  This  apparatus  was  found  unnecessary  and  was 
later  discarded.  Disadvantages  in  connection  with  the 
use  of  pyrite  as  a  source  of  sulphur  dioxide  were  more 
than  counterbalanced  at  Ajo  by  the  fact  that  the  parent 
company,  the  Calumet  &  Arizona,  controlled  large  de- 
posits of  sulphide  ore  at  Bisbee,  which  must  be  roasted 
before  treatment  in  the  smelter  at  Douglas.  It  was 
therefore  planned  to  send  sufficient  of  the  ore  from 
Bisbee  to  Douglas  via  Ajo,  where  it  would  be  deprived 
of  its  sulphur.  This  is  a  striking  example  of  the  bene- 
fits of  co-operation  in  industry,  by  which  two  processes 
that  individually  might  be  considered  as  prohibitively 
costly  can  be  operated  on  a  co-operative  basis  at 
reasonable   expense. 

To  be  concluded 
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Tests  of  Mine-Locomotive  Storage  Batteries 

The  Bureau  of  Mines  has  undertaken  to  establish  a 
list  of  permissible  storage-battery  locomotives  for  use 
in  gaseous  mines,  and  has  issued  Schedule  15,  "Pro- 
cedure for  Establishing  a  List  of  Permissible  Storage- 
Battery  Locomotives  for  Use  in  Gaseous  Mines."  Up 
to  the  present  time,  two  approvals  have  been  issued 
under  this  schedule  and  considerable  testing  work  has 
been  done  on  four  other  applications  which  have  been 
made  for  approval. 

Prior  to  the  publication  of  Schedule  15,  the  Bureau 
conducted  field  and  laboratory  investigations  to  deter- 
mine the  hazard  from  batteries  used  in  mine  locomotives. 
These  investigations  indicated  that  the  safety  of  the 
locomotive  would  depend  largely  on  proper  care  of  the 
battery;  also  on  the  use  of  a  battery  as  mechanically 
rugged  as  possible.  For  this  reason  the  Bureau  staff 
considered  it  advisable  to  subject  the  batteries  to  a 
jarring  or  bumping  test  to  prove  their  adequacy  as 
regards  mechanical  endurance  and  ruggedness.  These 
tests  on  the  batteries  of  the  locomotives  are  described  in 
Serial  No.  2,358,  Reports  of  Investigations. 
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Geological  Experts — What  the  Judge  Thinks 

T.Y   DOSKA  W.  E.  MONICAL 


IN  MINING  LITIGATION,  do  two  sots  of  witnesses, 
on  opposing  sides,  bring  about  the  desired 
results'.'  Is  the  present  legal  procedure  efficient? 
writers  assert  that  because  the  testimony  of  one 
witness  so  often  counterbalances  that  of  another,  the 
whole  system,  like  competition  in  armaments,  is  futile. 
Is  this  true,  or  is  the  net  result  of  the  opposing  argu- 
ments the  shaking  down  of  the  geologic  facts? 

One  indication  of  the  effectiveness  of  expert  tes- 
timony is  the  reaction  of  the  presiding  judge  toward 
it.  To  get  a  concrete  measure  in  this  direction,  I  have 
reviewed  the  decisions  in  all  the  important  reported 
mining  cases  of  the  last  forty  years,  with  some  atten- 
tion to  those  of  preceding  years.  Following  is  a 
detailed  list  of  the  cases,  with  excerpts  from  the 
judge's  opinion  wherever  he  has  made  any  laudatory 
or  disparaging  remarks  regarding  expert  witnesses. 
Where  no  excerpt  is  made,  the  judge  has  delivered  no 
opinion  relative  to  the  testimony.  These  excerpts  are 
proffered  for  their  intrinsic  interest  and  without 
comment. 

In  1880,  in  the  case  of  Overman  Silver  Mining  Co. 
v.  Philip  Corcoran  et  al,  Judge  Hawley,  delivering  the 
opinion,  said: 

"Every  lawyer  at  all  familiar  with  the  trial  of  mining 
cases  where  the  question  of  existence,  or  non-existence,  of  a 
lode  or  vein  is  raised,  understands  the  difficulty  that  is 
often,  we  might  say  always,  encountered  in  the  attempt  to 
ascertain  the  facts.  Practical  miners,  experts,  and  men  of 
science  are  often  examined  as  witnesses,  and  they  frequently 
differ  as  much  in  their  statement  of  facts  as  in  their  con- 
clusions of  judgment." 

In  1882,  in  the  case  of  James  Harrington  et  at  v. 
Robert  C.  Chambers  et  al,  the  judge  made  no  remarks 
regarding  expert  testimony. 

In  1886,  in  the  case  of  Hyman  v.  Wheeler  and  others, 
Judge  Hallett,  charging  the  jury,  said: 

"The  number  of  witnesses  called  by  the  parties  was 
governed  by  rule  of  court,  so  that  one  could  have  no  ad- 
vantage over  the  other  in  that  respect;  and  the  witnesses 
are  arrayed  in  point  of  numbers  on  party  lines,  half  on 
one  side  and  half  on  the  other,  so  as  to  produce  an  embar- 
rassing conflict  of  testimony.  Such  conflict  is  not  an 
unusual  feature  of  testimony  in  a  mining  suit.  It  has 
become  so  common  and  general  that  many  thoughtful  men 
entertain  doubts  as  to  the  value  and  efficiency  of  trial  by 
jury  in  such  cases.  If  a  given  number  of  witnesses  of  fair 
character  and  intelligence  can  be  produced  at  the  will  of 
the  parties  for  or  against  any  proposition  that  may  arise 
in  a  mining  controversy,  without  reference  to  the  truth 
of  the  matter,  of  course  the  result  of  such  an  investigation 
cannot  be  very  satisfactory." 

In  1890.  in  the  case  of  Cheesman  et  al  v.  Hart  et  al, 
Judge  Philips,  delivering  opinion  of  the  court,  said: 

"My  observation  at  this  trial  satisfies  me  that  an  impor- 
tant mining  litigation  is  a  model  training  school  for  expert 
testimony;  and  if  there  ever  is  a  case  where  the  judge 
himself,  like  the  witnesses  in  this  case,  should  have  the 
largest  latitude  of  taking  part  in  the  discussion,  it  should 
be  accorded  in  such  cases,  at  least  so  far  as  it  'is  profitable 
for  doctrine,  for  reproof,  for  correction.'  " 

In  1893,  in  the  case  of  Doe  v.  Waterloo  Mining  Co., 
the  judge  made  no  remarks  regarding  expert  testimony. 

In  1889,  in  the  case  of  Cheesman  et  al  v.  Shreeve 
et  al,  Judge   Philips,   charging   the  jury,   said: 

"Some  of  the  witnesses,  unquestionably,  have  not  told 
the  truth;  and  it  is  for  you  to  conclude  who  they  are,  and 
whom  you  will  believe.    Judging  from  this  trial,  there  must 


be  something  in  the  altitude  of  that  mountain,  or  the  depths 
of  its  mines,  wonderfully  prolific  of  falsifiers  and  orators. 
From  the  men  of  science,  versed  in  geology,  mineralogy, 
and  mining  engineering,  to  the  most  unlettered  miner  who 
dwells  in  the  bowels  of  the  mountain,  many  of  them  seem 
to  be  orators;  and,  immediately  after  taking  the  witness 
stand,  they  would  be  found  on  the  platform,  on  the  same 
plane  as  the  judge,  making  a  speech  to  the  jury,  with  all 
the  warmth,  energy,  and  zeal  of  hired  advocates.  Some  of 
them  were  simply  partisans,  and  seemed  to  have  forgotten 
the  office  which  the  law  and  the  obligation  of  their  oath 
imposed  upon  them,  to  speak  to  the  truth  of  their  knowledge, 
and  to  tell  nothing  but  the  truth.  Such  exhibitions  are  to 
be  deplored.  They  tend  to  break  down  the  popular  respect 
for  the  solemnity,  dignity,  and  justice  of  judicial  trials; 
and,  where  they  obtain,  trials  are  likely  to  become  a  mockery, 
and  justice  a  failure.  It  will  be  found,  however,  gentlemen, 
in  this  case,  as  in  the  vast  majority  of  trials,  that  the 
prominent,  controlling  facts  in  the  great  mass  of  testimony 
lie  within  a  small  compass." 

In  1889,  in  the  case  of  Butte  &  Boston  Mining  Co. 
v.  Societe  Anonyme  des  Mines  de  Lexington,  Judge 
Hunt  said: 

"The  evidence  was  conflicting,  many  experts  for  plaintiff 
claiming  that  the  apex  of  the  vein  from  which  the  ores 
were  extracted  was  in  plaintiff's  ground,  and  that  it  was 
wholly  disconnected  with  any  vein  in  defendant's  ground, 
while  an  equal  number  of  expert  witnesses  called  by  the 
defendant  testified  that,  in  their  opinion,  the  apex  of  the 
vein  was  in  the  defendant's  ground." 

In  1899,  in  the  case  of  Golden  Reward  Mining  Co.  v. 
Buxton  Mining  Co.,  Judge  Thayer,  delivering  opinion  of 
the  court,  said: 

"The  witness  from  whom  this  evidence  was  elicited  was 
certainly  competent,  by  reason  of  his  training  and  experi- 
ence, to  form  an  opinion  on  the  subject  to  which  the  inqui- 
ries were  addressed  which  would  be  more  reliable  than  an 
opinion  formed  by  a  person  who  lacked  in  special  knowledge, 
training,  and  experience." 

In  1900,  in  the  case  of  Argonaut  Mining  Co.  v.  Ken- 
nedy Mining  &  Milling  Co.,  the  judge  made  no  remarks 
regarding  expert  testimony. 

In  1905,  in  the  case  of  Wall  et  al  v.  United  States 
Mining  Co.,   District  Judge   Marshall  said: 

"I  am  aware  that  some  experts  color  their  opinions  to 
suit  their  interests,  too  readily  assuming  that  they  are 
justified  in  advancing  specious  arguments  to  support  their 
employer's  side  of  the  case;  but  it  has  not  been  my  experi- 
ence that  they  deliberately  misstate  facts,  as  distinguished 
from  opinions,  with  greater  frequency  than  other  witnesses." 

In  1912,  in  the  case  of  Collins  v.  Barley  et  al,  Judge 
Tully  Scott,  delivering  opinion  of  the  court,  said: 

"We  can  find  no  case  wherein  such  a  wild  guess  has  been 
accepted  as  proof.  In  fact,  the  most  that  can  be  said  in 
favor  of  such  a  conclusion  is  that  it  is  the  opinion  of  an 
engineer.  But  in  view  of  the  many  worked  and  ore-bearing 
veins  in  the  same  locality,  on  the  same  mountain,  with 
similar  dip  and  strike,  this  opinion  can  be  regarded  as  but 
little,  if  anything,  beyond  a  guess,  and  mining  engineers 
cannot  be  said  to  be  infallible  as  guessers." 

In  1915,  in  the  case  of  Stewart  Mining  Co.  v.  Ontario 
Mining  Co.,  Judge  McKenna  said: 

"The  court  observed  that  the  decisive  assignment  of  error 
was  lodged  against  the  finding  that  the  vein  had  not  its 
apex  in  the  Senator  Stewart  Fraction  claim,  and,  after 
referring  to  the  testimony  of  witnesses  as  to  the  inclination 
and  apparent  strike  of  the  vein  at  certain  points,  said: 
'But,  taken  as  a  whole,  the  evidence  supports  the  findings, 
and  the  controversy  arising  on  this  appeal  becomes  a  ques- 
tion as  to  the  correct  interpretation  and  application  of  the 
rule  of  law  that  should  apply  to  the  facts  of  the  case.'  " 
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in  1916,  in  the  I'as.'  of  Jim  Under.  Tonopah  Mining 
Co.  \.  West  End  Consolidated  Mining  Co.,  Judge 
Averill  made  no  remarks  regarding   experl   testimony. 

In  1916,  in  the  case  Of  Butte  &  Superior  v.  Clark- 
Montana  Realty  Co.,  Judg-j  Bourquin  said: 

"The  testimony  is  of  five  experts  for  each  party,  all  men 
of  eminence  in  geology',  or  mining  engineering,  or  both. 
For  plaintiffs  are  Greene  of  Butte,  Irving  of  Vale,  .Mead  of 
New  York,  Searls  of  Nevada,  and  Winchell  of  Minneapolis. 
For  defendant  are  Finch  of  Denver,  Emmons  of  Minnesota, 
Salisbury  of  Chicago,  and  Burch  and  Urley  of  California. 
There  is  some  conflict  of  facts  and  more  of  argument, 
opinions,  and  conclusions.  Most  of  it  can  be  imputed  to  the 
complex  geological  and  other  problems,  conditions  under- 
ground, difficulties  of  observation,  and  honest  differences 
of  interpretation  by  reasonable  and  learned  men.  But  in 
instances  partisanship  apparently  impaired  judgment.  As 
a  whole,  however,  the  testimony  inspires  confidence  and 
deserves  careful  consideration.     .     .     . 

"The  court  finds  that  the  northerly  wall  of  the  Rainbow 
apex  crosses  the  common  side  line  190  ft.  from  the  south- 
west corner  of  the  Blackrock,  and  that  the  southerly  wall 
so  crosses  301  ft.  from  said  corner.  For  plaintiff  the  testi- 
mony is  that  the  latter  crossing  is  'about'  308 — rather  the 
extreme  and  indefinite  limit  of  the  mineralization  which 
accompanies  the  vein — to  314  ft.;  for  defendant,  'about' 
300  to  301  ft.  All  agree  there  is  no  defined  wall — that  it  is 
indefinite  and  leaves  much  to  judgment.  Considering  the 
evidence  in  light  of  inspection  and  that  the  burden  of  proof 
is  upon  plaintiff,  it  is  believed  that  the  concession  of  de- 
fendant is  more  nearly  right  and  as  favorable  to  plaintiff 
as  the  facts  warrant.  The  exposure  is  in  a  surface  trench, 
and  it  is  difficult  to  distinguish  vein  matter  in  place  from 
mere  seepage  effect  in  adjacent  country,  whether  of  vein 
solutions  or  surface  waters,  and  perhaps  mushrooming 
beyond  the  limits  of  the  vein  proper  below.  A  shaft  might 
have  contributed  to  accuracy.  Finch  testified  that  within 
the  limits  of  the  300  ft.  he  included  15  ft.  to  the  extreme 
limit  of  rock  alteration,  with  a  few  little  seams  in  it  'to 
be  consistent  with  the  interpretation  of  a  vein  at  other 
points.'  This  is  admirable  frankness,  but  imports  that  at 
vital  points  and  to  indefinite  extent  he  characterized  that 
as  vein  which  in  his  judgment  is  not  vein,  to  serve  his 
client  and  avoid  haphazard  of  comparison.  The  difficulty 
is  that,  when  an  expert  shades  his  testimony  upon  the 
principle  do  lit  des,  partisanship  is  likely,  if  not  certain, 
to  favor  his  client,  and  the  court  cannot  determine  to  what 
extent,  inevitably  detracting  from  the  weight  of  his  opinion." 

In  1917,  in  the  case  of  Geddes  et  al  v.  Anaconda  Cop- 
per Mining  Co..  Judge  Ross  made  no  remarks  regarding 
expert    testimony. 

In  1917,  in  the  case  of  Bourne  v.  Federal  Mining  & 
Smelting  Co.,  Judge  Dietrich  said: 

"Upon  the  whole,  the  relation  of  the  witnesses  to  the 
parties  was  such  that  presumptively  it  may  be  said  that 
the  witnesses  for  the  defendant  were  more  interested  in 
the  result  than  those  of  the  plaintiff;  but  in  consideration 
of  the  nature  of  the  issue  and  the  absence  of  any  evidence 
of  a  disposition  on  the  part  of  the  witnesess  upon  either 
side  to  be  unfair,  I  am  not  inclined  to  attach  great  impor- 
tance to  this  feature  of  the  case.  No  question  is  made  of 
the  honesty  or  integrity  or  general  character  of  any  of  the 
witnesses.  They  do  not  differ  widely  concerning  the  eviden- 
tiary facts,  and  it  is  not  strange  that  they  should  take 
different  views  of  the  significance  of  these  facts  and  the 
scientific  conclusions  to  be  drawn  therefrom." 

In  1918,  in  the  case  of  Original  Sixteen  to  One  Mine, 
Inc.,   v.   Twenty-one   Mining  Co.,   Judge   Rudkin   said: 

"The  experts  on  each  side  consisted  of  geologists,  mining 
engineers,  and  practical  mining  men.  It  is  almost  needless 
to  say  that  the  opinions  of  these  experts  were  positive  and 
unequivocal  in  favor  of  the  party  who  called  them,  and 
little  would  be  accomplished  by  adding  one  or  more  addi- 
tional experts  to  the  long  list  already  on  the  record." 

In  1920.  in  the  case  of  Star  Mining  Co.  v.  Federal 
Mining  &  Smelting  Co.,  Judge  Ross  said: 

"Sufficient  reference  has  already  been  made  to  the  incon- 
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observations   of   experienced    mining   superintendents   who 
have  active  charge  of  the  work  in  such  mines." 


Healthful  Mine  Conditions  Demand 
Intelligent  Operation  of  Wet  Drills* 

Notwithstanding  all  the  effort  made  to  introduce 
wet  drills  to  prevent  dustiness  of  air  of  metal-mine 
working  places,  there  has  during  the  last  few  years 
arisen  in  Australia  and  South  Africa  an  impression 
that  wet  drills,  including  the  Leyner  type,  actually 
cause  undue  quantities  of  finely  divided  ore  and  rock 
to  rise  into  the  air,  these  fine  particles  being  chiefly 
attached  to  particles  of  fog  or  spray  escaping  from 
holes  using  water  drills.  This  is  said  to  have  created 
consternation  in  the  ranks  of  the  mine  operators  who 
have  complied  with  drastic  wet  drilling  regulations 
and  purchased  and  operated  various  types  of  wet  drills. 

In  view  of  this  situation  and  the  fact  that  wet 
stopers  are  being  rapidly  introduced  with  considerable 
success  in  many  of  the  metal  mines  of  the  United 
States,  D.  Harrington,  who  has  for  the  last  five  years 
been  engaged  largely  in  studying  the  dust  problem  in 
the  metal  mines  of  the  West  for  the  U.  S.  Bureau  of 
Mines,  has  compiled  the  dust  sampling  of  air  of  drilling 
places  in  214  workings  in  thirteen  mines  at  time 
of  drilling,  using  various  types  of  wet  and  dry  drills 
with  upper,  inclined,  horizontal,  and  some  down  holes. 
The  result  of  these  tabulations  indicates  that  irrespec- 
tive of  the  conditions  in  South  Africa  and  Australia, 
the  use  of  wet  drills  in  the  United  States  results  in  a 
decided  decrease  of  dustiness  of  the  surrounding  air 
as  compared  with  dry  drilling,  whether  the  holes  are 
upper,  or  inclined,  or  horizontal,  and  practically  irre- 
spective of  the  types  of  drill  used.  Nevertheless,  there 
are  some  dangers  from  dust  in  air  surrounding  wet 
drilling  operations  unless  certain  precautions  are  taken. 

The  dust  studies  to  date  in  metal  mines  of  the  United 
States  by  the  U.  S.  Bureau  of  Mines  indicate  definitely 
that  wet  drills  as  used  in  drilling  of  all  classes  of  holes 
aid  decidedly  in  reducing  dustiness  of  air  in  drilling 
places.  However,  it  has  been  found  that  wet  drills, 
whether  of  the  Leyner  type  or  stopers,  if  not  operating 
satisfactorily  or  if  out  of  repair,  may  throw  into  the 
air  of  working  places  a  mist  or  fog,  laden  with  minute 
mineral  particles,  which  when  breathed  has  the  same 
effect  as  dry  dust  and  is  fully  as  dangerous.  In  addi- 
tion to  danger  when  wet  drills  are  not  efficiently  used, 
if  water  or  compressed  air  and  water  forced  through  the 
drill  is  under  excessive  pressure,  say  over  100  lb.  per 
square  inch,  there  may  be  danger  of  escape  of  mist  or 
fog  laden  with  mineral  particles;  hence  these  pressures 
should  be  held  below  100  lb.  per  square  inch,  which,  in 
general,  is  the  practice  in  the  United  States. 

Wet  drills  must  be  kept  in  repair  and  must  be  oper- 
ated with  intelligence.  As  far  as  proved  by  the 
sampling  of  the  Bureau  of  Mines,  the  wet  drills,  even 
when  at  their  worst,  still  give  conditions  much  more 
healthful  than  do  dry  drills. 

•Abstract  of  a  paper.  "Drilling  and  Dustiness  of  Metal-Mine 
Air."  bv  D.  Harrington,  Reports  of  Investigations,  U.  S.  Bureau 
of   Mines.      Serial   No.   2339. 
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Seneca's  Novel  Man  Cage 

Kuilt  on  Ferris  Wheel  Principle  for  Use  in  Com- 
pound Shaft— Other  Notes — Shaft 
Spillage  Eliminated 
r.i  Benry  m.  Payne 

Till-:  Seneca  shaft  of  the  Seneca  Copper  Corporation, 
Calumet.  Mich.,  has  two  compartments,  with  a  lad- 
derway  in  the  center.  The  firsl  1,320  ft.  is  vertical. 
The  shaft  then  passes  through  an  arc  of  610  ft.  on 
a  600-ft.  radius  and  into  a  slope  at  32  deg.  for  770  ft. 
further.  The  curved  part  is  provided  with  twenty 
4-ft.   sheaves   in  each  compartment. 

In  order  to  handle  both  ore  and  men  in  such  a  hoist- 
..  i  keep  the  skips  at  all  times  vertical,  a  specially 
designed  skip  has  been  devised  by  \V.  J.  Uren,  super- 
intendent at  the  Seneca.  This  skip,  which  dumps  like 
a  Kimberley,  has  proved  markedly  satisfactory  and  suc- 
cessful. 

The  man  skip  is  not  unlike  a  single  cage  of  a  Ferris 
wheel,  suspended  on  trunnions  between  two  vertical 
steel  beams.  The  top  is  rounded  to  avoid  hitting  the 
roof,  on  the  curved  part  of  the  shaft,  and  the  entire 
cage  is  covered  with  heavy  wire  net.  To  reduce  oscil- 
lation when  in  motion,  and  owing  to  change  of  direc- 
tion, the  pantograph  side  bars  are  attached  to  oil 
cylinders,  which  act  in  the  same  manner  as  shock 
absorbers  on  an  automobile,  and  adjusted  to  any  given 
load  and  speed.  As  a  result,  the  cage  passes  through 
shaft,  curve,  and  incline  as  steadily  and  as  normally  ver- 
tical as  though  continuously  in  a  straight  shaft. 

Automatic  gates  are  in  operation  at  the  ore  chutes,  so 
that  instead  of  the  estimated  8  per  cent  spillage  usually 
occurring,  there  is  none.  It  is  Mr.  Uren's  theory  that 
the  discharge  of  the  chute  should  be  in  exact  conform- 
ity to  the  angle  of  the  shaft  above.  The  measuring 
box  requires  sizing  of  the  rock,  which  at  no  time 
should  exceed  one-third  of  the  internal  diameter  of  the 
chute.  Under  these  conditions  a  seven-ton  skip  is 
loaded  without  spillage  in  five  seconds. 

The  drifts  are  8  x  12  ft.  in  dimension,  with  a  24-in. 
gage  track.  Six-ton  cars  on  two  four-wheel  trucks  are 
used  for  tramming,  the  body  being  16  ft.  long  and  4  ft. 
4  in.  wide,  with  drop  doors.  The  axles  of  the  trucks 
are  30  in.  wide  center  to  center. 

The  Gratiot  shaft,  which  was  recently  taken  over  by 
the  Seneca  company,  extends  for  thirteen  levels  at  an 
angle  of  34  deg.  and  will,  when  deepened,  intersect  the 
Seneca  workings  at  a  distance  of  3,200  ft.  The  upper 
100  ft.  of  the  shaft  is  being  lined  with  concrete,  form- 
ing three  compartments,  the  manway  being  fitted  with 
a  concrete  stairway.  The  hoistways  are  being  laid  with 
60-lb.  rails  bolted  to  6  x  10-in.  stringers  laid  in  concrete 
sockets.  The  manway  stairs  are  faced  with  creosoted 
planks,  bolted  down. 

A  new  power  house  is  being  built  at  the  Gratiot, 
on  posts  to  facilitate  construction.  The  building 
foundations,  around  the  engines,  will  be  laid  during  the 
summer. 


Supplies  Required  in  Mine  Track  Work 

By  George  J.  Young 

In  the  construction  of  mine  tracks  considerable  vari- 
ation is  encountered  in  the  track  gage,  size  of  tie, 
spacing  of  ties,  and  in  the  weight  of  rails  used.  The 
minimum  gage  is  18  in.,  and  for  ordinary  hand-tram- 
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Chart  showing  board  feet  and  number  of  ties  needed  in 
mine  track  work 

ming  a  16-lb.  rail  is  used.  For  light  motors  25  to 
30-lb.  rails  and  for  heavy  motors  35  to  50-lb.  rails  are 
used.  Ties  in  most  cases  are  used  transverse  to  the 
track  length,  but  in  a  few  instances  two  longitudinal 
stringers  are  used  to  support  the  tracks. 

Where  a  solid  rock  bottom  free  from  ground  move- 
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incut  characterizes  the  drift  or  adit,  the  longitudinal 
stringer  supporl  for  the  track  is  worth  consideration. 
The  smallest  tie  used  is  3  x  6  x  30  in.  in  length. 
Smaller  (ios  are  used,  lmt  only  for  unusuallj  li^rht  work. 
Tie  spacing  ranges  from  18  to  GO  in.,  center  to  cen- 

i  R  ICE  SPIKES  FOR    1,000  t        01     rR  \.CK 

. — Inches  Center  to  Center • 


ftoTofspikea  2,664      2,400      2,000      1.500      1,332      1.000     800 

BOl  rS   FOB    1.000   FT    OI     n:  ICE 

Two  hundred  and  sixtv-four  bolts  arc  needed  per  1,000  ft.  of 
trade,  using  :)0-ft  rati  lengths,  66  Joints.  Double  the  number 
of  bolts  needed  for  16-ft.  rail  lengths. 

WEIGHT  OF  RAILS  FOR  1.000  FT.  OF  TRACE 
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ter.  The  accompanying  diagram  enables  the  total  num- 
ber of  board  feet  required  for  1,000  ft.  of  track  for  the 
sizes  of  ties  specified  to  be  readily  determined.  The 
diagonal  lines  give  the  board  feet  for  cross  ties,  with 
various  spacings,  and  the  horizontal  heavy  lines  the 
board  feet  required  for  two  longitudinal  stringers  for 
the  1,000  ft.  lengths  of  track.  In  addition,  rail  weights, 
track  spike  and  bolt  sizes  are  given. 


Non-cupellation  Method  of 
Gold-Bullion  Assay 

By  A.  W.  Allen 

The  customary  procedure  adopted  in  assaying  bul- 
lion for  gold  has  persisted  for  so  long  without  appre- 
ciable modification  that  the  question  of  an  alternative 
method  has  been  considered  by  few.  This  is  due  largely 
to  the  fact  that  current  practice  permits  an  estimation 
•of  both  gold  and  silver  in  the  bullion.  Recently,  how- 
ever, Arthur  Westwood  aroused  interest  at  a  meeting 
of  the  Institute  of  Metals  by  describing  the  following 
novel  procedure,  which  has  given  satisfactory  results. 
In  this  the  cupellation  phase  is  omitted,  and  copper  is 
used  in  place  of  silver  as  the  inquarting  element. 

The  amount  of  bullion  taken  for  assay,  according  to 
the  originator  of  the  method,  is  five  grains — a  fact  that 
draws  attention  to  the  system  of  weights  and  measures 
still  in  vogue  in  England,  even  in  precision  work  such 
as  assaying.  To  this  is  added  copper  in  amount  so 
that  the  total  weight  will  be  from  two  to  two  and  one- 
fourth  times  the  amount  of  gold  present.  A  gas  muffle- 
furnace  is  used,  the  muffle  being  replaced  by  five  or  six 
silica  tubes,  14  in.  internal  diameter  and  3  ft.  long; 
these  project  from  the  front  of  the  furnace  for  half 
their  lengths.  The  copper-bullion  tests  are  melted,  each 
in  a  clay  cup  of  a  shape  to  fit  the  tube,  and  each  tube 
taking  ten  cups.  The  tubes  are  connected  at  the  back 
•  of  the  furnace  with  a  small  boiler;  the  front  ends  of 
the  tubes  are  open  to  the  atmosphere.  A  steady  flow  of 
steam  is  maintained  during  the  melting  and  cooling  of 
the  tests. 

Melting,  provided  a  temperature  slightly  above  the 
melting  point  of  copper  is  maintained,  is  done  in  five 
minutes.  The  tests  are  then  withdrawn  toward  the 
open  ends  of  the  tubes  to  cool.  On  removal,  the  beads 
are  hammered  and  rolled  in  the  usual  manner.    Anneal- 


ing is  unnecessary,     The  fillets  are  then   folded,  and 
parted  with  acid. 

The  new  method  has  the  merit  of  extreme  simpli- 
city. Its  adoption  should  result  in  an  appreciable 
economy  of  time  and  labor  in  those  operations  where 
an  estimate  of  silver  content  is  not  required.  Mr. 
Westwood  has  published  sundry  data  in  support  of  its 
accuracy;  but  the  scope  and  application  of  a 
lation  method  in  general  metallurgical  work  remains  to 
be  estimated.  The  fundamental  idea  is  attractive  and 
will  doubtless  appeal  to  many  assayers. 


Glass  Shield  for  Emery  Wheel 

By  W.  J.  Tait 

The  glass  shield  shown  in  the  in  the  accompanying 
illustration  has  been  found  of  considerable  value  in 
protecting  operators  of  emery  wheels.  It  obviates  the 
use  of  goggles,  with  all  their  attendant  troubles,  such 
as  broken  parts,  dirty  lenses,  and  the  general  dislike 
manifested  toward  them. 


..Rubber  strips  under  clamp  straps 


Glass  shield  to  protect  operator  of  emery  wheel 

In  addition,  the  operator  cannot  inhale  the  particles 
thrown  up  by  the  wheel.  This  is  a  greater  menace  than 
is  ordinarily  supposed,  as  large  numbers  of  these  par- 
ticles are  not  visible  but  show  their  presence  by  pitting 
the  shield. 

The  glass  used  is  a  piece  of  plate  from  a  broken  wind- 
shield, and  all  the  material  is  usually  available  in  the 
ordinary'  shop.  By  mounting  the  glass  in  a  hinged 
holder,  it  can  easily  be  pushed  out  of  the  way  when 
desired. 

Various  adaptations  can  be  made  so  that  the  shield 
will  work  without  interfering  with  the  usual  operations 
in  a  shop. 

Pouring  Copper  for  Wire  Bars 

Side-dump  ladles  have  been  installed  at  the  Quincy 
smelter,  in  northern  Michigan.  These  pour  tangen- 
tially,  thus  enabling  continuous  pouring  for  wire  bar, 
it  having  been  found  that  intermittent  pouring  causes 
a  jolt  in  the  unset  metal  at  the  moment  of  solidifica- 
tion, which  affects  the  quality  of  fiber  in  the  finished 
product. 
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Naval  Oil-Reserve  Leases  Explained 
By  Secretary  Fall 

DECLARING  that  he  was  defending  neither  spe- 
cific acts  nor  general  policies  regarding  the 
g  of  Naval  Oil  Reserves,  but  that  he  was  merely 
Dg  a  frank  and  full  explanation  of  the  reasons  and 
motives  of  himself  and  the  Secretary  of  the  Navy  in  the 
performance  of  such  actions  and  the  establishment  of 
such  policies.  Secretary  Fall  of  the  Interior  Department 
has  made  a  long  report  to  the  President.     It  says  in  part : 

"The  naval  petroleum  reserves  were  created  by  order  of 
the  President,  and  out  of  the  lands  theretofore  withdrawn 
as  general  petroleum  withdrawals  and  are  as  follows: 
:.  Sept  2.  1912,  38,969  acres,  in  Elk  Hills,  Cal. 

"No.  2,  Dec.  13,  1912,  29,341  acres,  in  Buena  Vista  Hills, 
Cal. 

'  No.  3,  April  30,  1915,  9,481  acres,  Teapot  Dome,  Salt 
Creek,  Wyo. 

"The  geographical  situation  of  Naval  Reserves  Nos.  1  and 
2  has  been  hereinbefore  casually  referred  to.  With  refer- 
ence to  the  oil  development,  it  may  be  stated  that  there  exists 
competition  in  these  fields  between  some  of  the  large  com- 
panies of  the  United  States,  among  others  the  Standard  Oil, 
the  General  Petroleum,  the  Associated  Oil,  the  Pacific  Oil, 
the  Union  Oil,  the  Pan  American,  and  others.  There  are 
four  pipe  lines  upon  Naval  Reserve  No.  2,  with  one  pipe  line 
owned  by  the  Standard  Oil  upon  Naval  Reserve  No.  1,  other 
pipe  lines  adjacent  to  such  reserve,  and  still  another  large 
pipe  line  building  into  Naval  Reserve  No.  1,  with  the  pros- 
pects of  still  a  third  line  entering  such  reserve. 

"These  respective  pipe  lines  lead  to  refineries  upon  the 
Pacific  Coast  and  thus  afford  an  opportunity  for  the  Navy  to 
dispose  of  its  oil,  at  competitive  bids,  upon  each  of  said  re- 
,  to  exchange  crude  oil  at  the  well  for  fuel-oil  certifi- 
cates calling  for  delivery  at  the  Western  seaports;  or,  if  it  so 
desires,  to  have  its  oil  conducted  as  it  comes  from  the  well 
through  such  pipe  lines,  directly  to  the  coast,  at  such  points 
as  may  be  reached,  particularly  Los  Angeles  and  San 
Francisco. 

"With  reference  to  petroleum  reserve  No.  3,  in  Wyoming, 
of  course,  it  is  well  understood  that  the  geographical  situa- 
tion is  entirely  different.  In  an  air  line  from  the  Salt  Creek 
field,  in  Wyoming,  to  Los  Angeles  it  is  approximately  1,000 
miles.  By  air  line  from  said  Salt  Creek  field  to  Norfolk,  Va., 
and  points  north  it  is  approximately  1,700  miles.  No  pipe 
lines  connecting  this  field  with  either  coast  have  ever  been 
constructed.  The  only  pipe  lines  in  the  vicinity  of  naval  petro- 
leum reseve  No.  3,  or  in  the  Salt  Creek  field,  is  the  one  pipe 
line  of  the  Midwest  Refining  Co.,  with  a  total  length  of 
approximately  fifty  miles,  extending  through  the  field  and  to 
the  refineries  of  the  same  company  at  the  city  of  Casper. 
To  transport  the  oils  from  the  Salt  Creek  field,  which  is 
now  producing,  and  from  that  portion  of  the  same  known  as 
petroleum  reserve  No.  3,  it  would  be  necessary  either  to  use 
tanks  mounted  upon  vehicles,  which,  of  course,  would  be 
nonsensical,  or  to  extend  the  present  Midwest  line  a  short 
distance  and  use  it  for  transporting  oils  to  Casper,  from 
which  point,  however,  the  crude  oil,  or  any  products  thereof, 
would  necessarily  be  transported  then  upon  tank  cars  of  the 
railroads  touching  that  place.  The  facts,  however,  are  that 
the  present  capacity  of  this  pipe  line  is  not  sufficient  to  take 
the  present  production  of  the  Salt  Creek  field. 

"It  is  of  peculiar  interest  to  note  that  from  the  experience 


of  others  engaged  in  the  production  of  oil,  and  through  the 
research  and  experiments  and  experience  of  the  Bureau  of 
Mines  experts  through  actual  tests  in  the  field  and  checking 
tests  in  the  laboratory,  it  has  been  stated,  and  is  generally 
conceded  as  an  established  fact,  that  through  no  present 
known  process  of  pumping,  or  throufel.  Uie  natural  flow  of 
an  oil  well  can  more  than  20  per  cent  of  the  oil  contents  of 
an  oil  sand  be  extracted.  These  facts  have  been  pointed  out 
in  Bulletin  No.  148  of  the  Bureau  of  Mines,  issued  in  1917, 
which  bulletin,  unfortunately,  has  proven  of  interest  only 
to  experts  and  has  not  been  read  generally  by  those  who 
assume  to  know  something  of  the  oil  question.  This  bulletin 
was  written  by  Mr.  J.  O.  Lewis,  then  with  the  Bureau  of 
Mines;  later  chief  petroleum  technologist;  and  now  with 
Smith-Dunn,  of  Marietta,  Ohio,  who  hold  the  patents  to  the 
so-called  Smith-Dunn,  or  Marietta,  process  for  forcing  com- 
pressed air  into  the  oil  sand  and  drawing  it  out  through 
adjacent  wells.  In  this  process  the  air  takes  the  place  of 
the  gas,  and  has  definitely  established  the  fact  that  gas  is 
the  principal  medium  in  bringing  the  oil  to  the  well,  and  its 
production,  depletion,  or  waste  must  be  considered  in  arriv- 
ing at  the  possible  production  and  at  least  at  the  term  of  life 
of  the  flush  production  of  oil  wells. 

"In  considering  the  naval  oil  program — that  is,  the  matter 
of  the  use  of  the  naval  royalty  oils  from  the  then  production 
in  reserves  1  and  2,  and  the  use  to  be  made  thereof — the 
construction  of  storage  therefore  at  strategic  points  and 
where  the  oil  would  not  be  wasted  or  lost  but  could  be  re- 
tained without  fear  of  such  loss  above  a  fraction  of  1  per 
cent  for  ten-year  periods,  it  was  mutually  agreed  between 
the  Secretary  of  the  Navy  and  the  Secretary  of  the  Interior 
that  such  program  should  be  worked  out  first  for  such  two 
reserves,  and  should  not  be  extended  to  naval  petroleum 
reserve  No.  3,  unless  there  was  danger  of  loss  to  the  Navy 
through  drainage  therefrom.  The  alarming  conditions  exist- 
ing in  the  first  two  fields,  as  hereinbefore  related,  caused 
early  attention,  however,  to  be  directed  to  the  possibilities  or 
probabilities  of  such  drainage  of  the  Teapot  Dome,  in  naval 
reserve  No.  3.     .     .     . 

"Mr.  Heald  [of  the  U.  S.  Geological  Survey]  states  that — 

"  'If  appreciable  loss  becomes  imminent,  due  to  intensive 
drilling  near  the  line,  fractions  (within  the  naval  reserve) 
should  be  leased  in  the  order  given'  (by  him).  And  he  con- 
cludes with  the  advice  that  no  further  leasing  should  be 
done.  I  am  glad  to  send  this  report  up  in  full,  as  attached 
hereto,  as  I  understand  that  some  parties  have  claimed  that 
they  had  information  it  was  of  a  very  reassuring  character, 
and  that  because  of  the  advice  given,  no  lease  of  any  area 
in  the  Teapot  Dome  should  have  been  made. 

"The  official  of  the  Bureau  of  Mines  representing  the 
United  States  Government  in  this  district  is  Mr.  F.  P.  Tough, 
chief  oil  and  gas  supervisor,  who  has  official  representatives 
checking  oils,  supervising  drilling,  making  tests,  collecting 
royalties,  etc.,  all  residing  in  Wyoming,  and  who  every  day 
during  the  year  are  actively  in  the  field  in  the  performance 
of  their  duties.  To  Mr.  Tough  instructions  were  given  prior 
to  September,  1921,  and  through  him  instructions  given  his 
subordinates,  to  make  careful  examination  into  the  probable 
drainage  of  the  Teapot  Dome,  or  petroleum  reserve  No.  3. 

"Mr.  Tough  is  a  graduate  of  Columbia  University  in  min- 
ing engineering,  with  a  course  of  geology,  and  for  six  years 
was  resident  geologist  for  the  oil  properties  of  the  Southern 
Pacific  interests  in  California.  The  conclusion  of  the  oil 
experts  of  the  Bureau  of  Mines,  communicated  both  in  verbal 
and  written  memoranda  reports  to  the  Secretary  of  the 
Interior,  was  that  much  more  grave  and  serious  danger  of 
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losses  bj  drainage  through  outside  drilling  existed  and  exists 
than  appeared  to  be  understood  by  the  Bureau  oi  the  Geo 
logical  Survey.  Their  experience  upon  the  ground  was  and 
is  thai  where  faults  occur,  as  they  do  occur  in  the  similar 
structure  and  in  the  identical  sands  supposed  to  underlie  the 
Teapot  Dome  within  the  present  producing  area  of  the  Salt 
Creek  field,  such  faults  have  not  interfered  at  all  with 
drainage  and  they  have  not  caused  a  sealing  of  one  pool  of 
oil  from  another  or  from  encroaching  waters.  1  herewith 
file,  marked  'Exhibit  I,'  memorandum  report  made  by  Mr. 
Tough,  which  brings  up  to  date  information  heretofore 
obtained  from  time  to  time  during  our  investigation.  Because 
of  the  actual  facts  stated  as  above  experienced,  particularly 
as  to  the  wells  drilled  in  the  Salt  Creek  field  and  the  water 
level  in  relation  thereto,  this  report,  even  if  it  be  considered 
as  conflicting  with  the  reports  of  geologists  and  others, 
would  be  almost  conclusive. 

"As  has  just  been  shown,  the  undeniable  facts,  in  so  far  as 
human  judgment  can  ascertain  them  from  expert  evidence 
and  otherwise,  are  that  at  least  a  certain  portion  of  the 
north  part  of  the  naval  reserve  No.  3 — the  Teapot  Dome — is 
now,  or  will  be,  disastrously  affected  through  drainage  by  the 
drilling  upon  the  lands  outside  the  reserve,  which  drilling  is 
now  being  carried  on  from  day  to  day.  Such  drilling  upon 
such  lands  is  in  accordance  with  the  terms  of  the  law  itself, 
and  those  conducting  such  operations  are  protected  by  the 
law.  This  being  the  case,  it  is  necessary  immediately,  or  it 
is  practically  admitted  by  everyone  claiming  to  know  any- 
thing of  the  conditions,  that  it  will  be  necessary  in  a  com- 
paratively short  period  of  time  to  protect  such  threatened 
area,  and  that  the  only  feasible  method  of  such  protection 
is  to  cause  drilling  operations  of  offset  wells  and  the  conse- 
quent production  of  oil  from  the  Teapot  Dome. 

"As  shown  herein,  conditions  are  not  similar  in  the  Salt 
Creek  field.  It  would  become  necessary  either  to  add  to  the 
present  overstocked  oils  by  attempting  to  dispose  of  the  oils 
so  drawn  from  Teapot  Dome  in  a  market  where  competitive 
conditions  do  not  exist,  or  to  provide  storage  upon  the 
ground  for  the  same.  Such  storage  would  be  a  thousand 
miles  from  Los  Angeles  and  1,700  miles  from  Norfolk,  with 
no  method  of  transportation  to  either  point,  or  any  other 
seaport,  except  by  transportation  overland  in  tanks.  In  the 
next  place,  neither  the  Interior  Department  nor  the  Navy 
Department  has  any  appropriations  or  funds  which  could 
be  used  or  diverted  for  the  construction  of  such  storage. 
Therefore,  the  only  possible  method  by  which  it  could  be 
handled  would  be  to  sell  the  oil  for  such  price  as  it  might 
bring.  The  only  other  alternative  would  be  to  allow  the  pres- 
ent owners  or  lessees  of  adjoining  lands  to  drain  this  area 
and  to  use  for  their  own  purposes  the  oils  obtained  therefrom 
without  compensation  to  the  United  States  Government  or 
to  the  Navy. 

"Therefore,  Mr.  President,  the  Secretaries  of  the  Navy 
and  the  Interior  were,  in  attempting  to  formulate  the  proper 
administrative  policy  for  the  preservation  of  the  interests  of 
the  Government  in  the  oils  of  petroleum  reserve  No.  3,  the 
Teapot  Dome,  at  the  beginning  of  the  year  confronted  with 
these  conditions,  to  wit:  First,  that  by  deferring  productive 
drilling  in  naval  reserves  Nos.  1  and  2  in  California  great 
and  irreparable  losses  had  been  incurred  through  the  drain- 
age of  the  governmental  land  by  wells  drilled  upon  privately 
owned  or  privately  held  lands;  second,  that  serious,  and  as 
we  believed  immediate  danger  of  material  losses  to  the  Gov- 
ernment was  impending  through  the  drainage  of  an  area 
approximately  at  least  2,000  acres  out  of  naval  petroleum 
reserve  No.  3;  third,  that  in  the  event  of  an  attempt  to  pro- 
tect by  drilling  offset  wells  in  petroleum  reserve  No.  3  such 
production  could  not  be  effective  because  of  the  geographical 
and  commercial  conditions  existing  in  the  Salt  Creek  field, 
as  hereinbefore  set  forth.  We  realized  that  conditions  were 
entirely  different,  as  I  have  explained,  in  the  California  and 
Wyoming  fields.  In  the  one,  to  reiterate,  we  had  competitive 
bidding,  competitive  prices,  competitive  pipe  lines,  and  water 
communication  through  such  pipe  lines.  In  the  other, 
Wyoming,  no  competitive  bidding,  a  geographical  monopoly, 
no  pipe  line  except  to  a  railroad,  and  that  of  insufficient 


capacitj  to  convey  ii"   then  daily  production  by  50  per  cent 
of  iii.-  total  being  produced,  no  pip.-  line    from  the  railroad, 

no   pipe    lini       to    the    Water,    and    no    possibility   of   the    Navy 
Using  the  oils  except  through  the  sale  in  BUi  h   "     trii  '■'!  and 

nun  competitive  markets,  with  tin-  proceeds  t<>  tin-  an  cells 
neous  fund,  or  some  exchange  to  be  worked  out  based   Upon 
the  low  price  of  the  crude  oils  in  the  Salt  Creek  field  and  the 
acquisition  of  naval  fuel  oils  when  needed. 

"The  final  conclusion  of  this  matter,  after  almost  continu- 
ous consultation  between  the  Navy  and  the  Interior  1)' 
ments,  was  the  formulation  of  a  skeleton  contracl  setting  out 
the  royalties  which  would  be  required,  the  exchange  provi- 
sions and  others,  and  containing  practically  the  identical 
terms  as  finally  embodied  in  the  signed  and  executed  con- 
tract now  held  by  the  Mammoth  Oil  Co.  The  details,  how- 
ever, were  under  consideration  for  many  days,  and  consulta- 
tion with  other  independent  oil  companies  and  their  repre- 
sentatives were  proceeding  in  the  meantime.  When  atten- 
tion was  called  to  certain  provisions  with  reference  to  pipe 
lines  and  connections,  particularly  frank  statements  were 
made  by  such  representatives  of  well-known  financial  ability, 
that  although  they  could  finance  the  proposition  without 
difficulty,  they  could  not  enter  into  exchange  transportation 
agreements  such  as  were  finally  demanded  and  to  which  Mr. 
Sinclair  acceded.  The  royalties  offered  by  Mr.  Sinclair  were 
more  than  those  offered  by  either  or  any  other  party  during 
these  discussions." 


Oil  Production  Decreases  Except 
in  California 

The  petroleum  situation  is  discussed  under  date  of 
June  1,  by  the  Federal  Reserve  Board  in  its  survey  of 
business,  as  follows: 

Production  of  crude  petroleum  during  April  decreased 
considerably  for  the  country  as  a  whole.  This  was 
especially  noticeable  in  District  No.  11  (Dallas,  Tex.). 
In  this  district  crude  petroleum  production,  which 
reached  a  peak  during  March,  declined  sharply,  and  only 
13,750,590  bbl.  was  produced,  a  decrease  of  2,496,090  bbl. 
This  large  reduction  was  due  partly  to  the  unfavorable 
weather  conditions  and  partly  to  the  low  production  of 
new  wells  completed.  Both  the  Louisiana  and  Texas 
fields  shared  in  this  reduction,  the  April  daily  average 
yield  for  all  Texas  fields  being  349,713  bbl.,  against  a 
daily  average  flow  of  389,944  bbl.  during  March. 
District  No.  12  (San  Francisco)  again  reports  increased 
production,  and  a  decrease  in  consumption,  resulting 
in  the  largest  stored  stocks  of  crude  petroleum  since 
April,  1917. 

Average  daily  production  in  California  during  April 
was  341,077  bbl.,  compared  with  333,737  bbl.  in  March 
and  338,981  bbl.  in  April,  1921.  Forty  producing  wells 
were  completed  during  the  month.  Stored  stocks  of 
gasoline  held  in  California  decreased  12,693,835  gal. 
during  March  and  stood  at  63,718,701  gal.  on  April  1, 
compared  with  51,573,945  gal.  on  April  1,  1921. 

An  estimate  of  the  crude  oil  production  in  Distict 
No.  10  (Kansas  City)  indicates  a  decrease  when  com- 
pared with  March,  but  an  increase  when  compared  with 
April  last  year.  In  that  district  there  was  an  increase 
in  the  number  of  wells  completed,  and  the  daily  new 
production  was  7,107  bbl.  less  than  in  March,  but  more 
than  double  the  daily  new  production  during  the  corre- 
sponding period  a  year  ago. 

No  radical  price  changes  have  been  noted  in  any  of 
these  districts  for  crude  oil.  Refiners  report  a  general 
improvement  in  the  situation,  with  the  increasing 
demand  for  gasoline.  As  the  season  has  advanced  in- 
creases of  from  2c.  to  2*c.  per  gallon  have  been  made. 
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MEN  YOU  SHOULD 
KNOW  ABOUT 


\\ .    J.    Lorinf      as    returned    bo   -San 

i,.l.  Sheldon,  of  Denver,   Col.,  has 
to   Fuerte,  Sinaloa,   Mexico. 
ue      B.     Braden     has      returned 

...v    York   to   San   Francisco. 

R.  C.  Moore  is  doing  geological  work 
on  the  Kaiparowits  Plateau,  in  Utah. 

Ihoma-  EL  Leggett  has  returned  to 
.  rk  from  a  journey  to  Nevada 
.and  L'tah. 

T.  A.  Rickard  returned  to  San  Fran- 
cisco last  week  from  a  visit  to  Santa 
\.   M..  and  Denver,  Col. 

A.  1.  lVArcy.  mine  operator  of 
Goldfield.  New,  has  returned  to  Gold- 
field  after  an  absence  of  two  months. 

L  F.  S.  Holland  is  examining  mines 
in  central  Oregon.  He  expects  to  re- 
turn to  Hollywood.  Cal.,  about  the  mid- 
dle of  June. 

John  V.  W.  Reynders.  a  director  of 
the  A.  I.  M.  E.,  addressed  the  local 
section  of  the  Institute  in  San  Fran- 
cisco on  June  5. 

W.  \Y.  Wishon  has  been  appointed 
consulting  engineer  to  the  Katherine 
Big  Four  Mining  Corporation,  operat- 
ing at  Kingman,  Ariz. 

J.  H.  M.  Shaw,  director  of  the  Ex- 
ploration Company,  sailed  to  London 
from  New  York  on  June  13,  on  his  re- 
turn from  El  Oro,  Mexico. 

Major  J.  M.  Campbell,  of  Middles- 
boro,  England,  made  a  tour  of  inspec- 
tion of  the  mines  and  open  pits  on  the 
Mesabi  iron  range  last  week. 

John  A.  Anderson  has  gone  to  Over- 
land Canyon,  Tooele  County,  Utah,  to 
do  prospecting  work.  He  expects  to 
remain  there  until  September. 

D.  D.  Muir,  Jr.,  in  charge  of  the 
Salt  Lake  City  office  of  the  U.  S. 
Smelting,  Refining  &  Mining  Co.,  was 
in  San  Francisco  early  in  June. 

C.  D.  Avery,  of  the  U.  S.  Geological 
Survey,  has  returned  from  a  visit  to 
the  Moorcroft,  Wakeham,  Thornton, 
Osage,  and  Newcastle  oil  districts. 

J.  D.  Northrop  is  in  New  Mexico 
making  a  special  examination  on  the 
east  side  of  the  San  Juan  Basin  in 
connection  with  coal  leasing  work. 

Luther  B.  Eames,  formerly  with  the 
Goldfield  Consolidated  and  Hollinger 
companies,  is  now  with  the  Stearns- 
Roger  Manufacturing  Co.,  of  Denver. 

A.  H.  Brooks,  in  charge  of  the 
Alaskan  division  of  the  U.  S.  Geological 
Survey,  is  en  route  to  Alaska  with  the 
party  of  C.  H.  Huston,  the  Assistant 
Secretary  of  Commerce. 

Stanly  A.  Easton,  manager  of  Bun- 
ker Hill  &  Sullivan  Mining  &  Concen- 
trating Co.,  spent  a  few  days  at  the 
home  office  of  the  company  in  San 
Francisco,  early  in  June. 

C.  H.  Abeling,  mill  superintendent 
for   the   Vipont   Silver   Mining   Co.,   at 


Vipont,  Utah,  is  making  a  visit  to 
.  [daho,  Spokane,  Wash.,  and  the 
Coeur   D'Alene   mining  district. 

Prof.  Frederick  YV.  Sperr,  with  a 
party!  of  forty-two  students  from  the 
Michigan  College  of  Mines,  spent  two 
weeks  recently  on  the  Gogebic  Range 
studying  mining  methods  and  equip- 
ment. 

F.  A.  Wildes,  state  superintendent  of 
mines,  recently  visited  the  Mesabi  iron 
range  on  one  of  his  inspection  trips. 
The  trip  included  the  operations  and 
plant  of  the  Mesabi  Iron  Co.  at  Bab- 
bitt, Minn. 

H.  1.  Altshuler,  formerly  with  the 
Cerro  de  Pasco  Copper  Corporation,  at 
Cerro  de  Pasco,  Peru,  is  now  at  Tayol- 
tita,  Distrito  de  San  Dimas,  Dgo.,  Mex- 
ico. Mr.  Altshuler  was  recently  in  San 
Francisco. 

Major  Yuill,  mining  engineer,  of 
London,  England,  has  arrived  in  Can- 
ada and  is  on  his  way  to  Lake  Chi- 
bougamou,  Quebec,  to  examine  the  min- 
eral deposits  there  in  the  interests  of 
a   group  of  British  financiers. 

Dr.  Frank  D.  Adams,  professor  of 
geology  and  dean  of  the  faculty  of 
applied  science  at  McGill  University, 
Montreal,  has  been  appointed  chairman 
of  the  Canadian  Advisory  Council  for 
Scientific  and  Industrial  Research. 

John  G.  Barry,  consulting  mining 
geologist,  has  recently  completed  some 
examinations  in  the  Santa  Eulalia 
camp,  and  has  proceeded  to  the  Santa 
Barbara  and  Parral  districts  of  Chi- 
huahua, Mexico,  on  additional  work. 

James  F.  Callbreath,  Secretary  of 
the  American  Mining  Congress,  ar- 
rived in  Denver  on  June  12,  and  will 
remain  to  complete  arrangements  for 
the  Western  Mining  Conference  which 
will   be  held  there  June  20   and    21. 

In  recognition  of  his  services  in  de- 
veloping metal  research  in  this  coun- 
try, Dorsey  A.  Lyon,  chief  metallurgist 
of  the  U.  S.  Bureau  of  Mines,  has  had 
conferred  upon  him  the  degree  of  Doc- 
tor of  Science  by  the  University  of 
Utah. 

Frank  H.  Blackwell,  chief  geologist 
and  mining  engineer  of  the  McKinney 
Steel  Co.,  and  Clarence  D.  Pitman,  min- 
ing engineer,  have  gone  to  the  com- 
pany's gold  mine  in  Mexico.  They  will 
visit  other  southwestern  properties, 
and  Mr.  Pitman  will  take  up  residence 
in  El  Paso. 

H.  L.  F.  Blake,  mining  engineer,  of 
Ottawa,  has  gone  on  an  exploring  ex- 
pedition to  the  Ungava  district  in 
Northern  Quebec  in  charge  of  a  party 
of  British  engineers,  representing  im- 
portant English  financial  interests. 
The  principal  objective  of  the  expedi- 
tion is  Lake  Chibougamau,  on  the 
southern  border  of  Ungava. 

Sidney  Paige,  G.  W.  Stose  and  Mrs. 
Knopf,  geologists  in  the  services  of  the 
U.  S.  Geological  Survey,  left  June  1 
for  a  field  conference  in  Pennsylvania 
to  establish  certain  conclusions  with 
regard  to  the  Glenarm  series.  They 
were   joined   in    the    field    by    Florence 


Bascom  and  Anna  I.  Jonas.  State  Ge- 
ologists Ashley  and  Mathews  expected 
to  participate  in  the  review  of  the 
stratigraphy,  with  which  both  Pennsyl- 
vania and  Maryland  are  concerned. 

H.  S.  Mulliken,  head  of  the  new  War 
Minerals  Supply  Division  of  the  U.  S. 
Bureau  of  Mines,  Washington,  D.  C,  is 
in  New  York  on  Wednesday  and 
Thursday  of  each  week,  largely  in  con- 
nection with  the  co-operative  Govern- 
ment work  connected  with  the  de- 
termination of  prices  obtained  for  ma- 
jor metals.  He  has  offices  in  the  Cus- 
tom House  in  connection  with  the  U.  S. 
Bureau  of  Foreign  and  Domestic  Com- 
merce, Room  1,14,  and  may  be  addressed 
there. 

F.  G.  Cottrell,  formerly  director  of 
the  U.  S.  Bureau  of  Mines,  and  until 
recently  head  of  the  Division  of 
Chemistry  and  Chemical  Technology 
of  the  National  Research  Council,  has 
been  selected  for  the  directorship  of 
the  Fixed  Nitrogen  Research  Labora- 
tory, of  the  Department  of  Agricul- 
ture. He  will  succeed  Richard  C.  Tol- 
man,  who  has  resigned  to  become  pro- 
fessor of  physical  chemistry  and  math- 
ematical physics  at  the  California  In- 
stitute of  Technology  at  Pasadena.  No 
decision  has  been  made  as  to  the  ex- 
act date  on  which  Dr.  Tolman  will  turn 
over  the  work  to  Dr.  Cottrell,  but  it 
probably  will  be  late  in  the  summer. 
Dr.  Tolman's  duties  with  the  Califor- 
nia Institute  of  Technology  begin  with 
the  fall  term. 

Mining  and  metallurgical  engineers 
visiting  New  York  City  last  week  in- 
cluded: Charles  F.  Jackson,  of  Cleve- 
land, Ohio;  G.  J.  Kennedy,  of  Easton, 
Pa.;  M.  F.  Sayre,  of  Schenectady,  N.  Y.; 
S.  W.  Harris,  of  Silver  City,  N.  M.; 
S.  A.  Crandall,  of  Kellogg,  Idaho;  T.  K. 
Muir,  of  El  Paso,  Tex.;  W.  M.  Dake, 
Jr.,  of  Denver,  Col.,  and  A.  J.  Bartlett, 
of  Marytown,  W.  Va. 


Obituary 


H.  W.  Pridgeon,  manager  of  the 
West  Springs,  Ltd.,  died  April  19,  at 
Johannesburg,  South  Africa.  Mr. 
Pridgeon  was  for  many  y«ars  under- 
ground manager  of  the  Brakpan 
Mines,  and  in  1916  was  appointed  man- 
ager of  the  Daggafontein  gold  mine. 
In  1919  he  was  transferred  to  West 
Springs. 

James  H.  Pearce,  aged  seventy-four 
years,  a  leader  in  the  development  of 
the  Minnesota  iron  ranges  and  one  of 
the  founders  of  the  city  of  Chisholm, 
Minn.,  died  at  Minneapolis  on  June  3. 
Mr.  Pearce  came  to  the  Minnesota  iron 
ranges  from  Michigan  thirty  years  ago 
as  general  manager  of  the  Corrigan- 
McKinney  interests.  He  was  instru- 
mental in  opening  up  some  of  the  first 
mines  on  the  Mesabi  range  and  was  at 
one  time  associated  in  mining  with 
A.  M.  Chisholm  and  George  H.  Crosby, 
of  Duluth. 
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A  Standard  Work  on 
Colloids  Revised 
Chemistry  of  Colloids.  By  W.  W.  Tay- 
lor. Longmans,  Green  &  Co.,  New 
York.  $8.50. 
This  is  the  second  edition  of  an  excel- 
lent treatise  that  appeared  in  1915  and 
served  to  remind  one  that  the  develop- 
ment of  colloid  chemistry  was  not  en- 
tirely due  to  German  investigators.  It 
has  served  as  a  concise  textbook,  and 
for  reference  by  workers  in  other 
sciences  who  are  interested  in  the  sub- 
ject. It  treats  primarily  with  the 
fundamental  theories  of  colloidity,  and 
it  is  interesting  to  note  that  the  work 
done  has  been  so  thorough  and  so 
scientific  that  no  radical  changes  of 
interpretation  are  noticeable  in  the 
new  edition.  The  general  arrangement 
has  been  maintained,  the  book  being 
divided  into  four  main  divisions,  deal- 
ing with  the  general  properties  of  col- 
loids, methods  of  preparation,  surface 
phenomena  and  adsorption,  and  ap- 
plication of  colloid  chemistry. 

Under  osmotic  pressure  one  notes 
reference  to  the  work  of  Einstein,  who 
maintains  that  osmotic  work  varies 
directly  with  the  number  of  particles 
in  unit  volume.  The  subject  of  ultra- 
filtration is  discussed  at  greater  length, 
as  is  the  action  of  electrolytes  on 
emulsoids.  Bachman's  work  on  al- 
cogels  is  quoted,  and  increased  atten- 
tion paid  to  the  structure  of  gels,  the 
author  showing  that  there  has  been  a 
return  to  the  early  theories  of  Frank- 
enheim  (1835)  and  Nageli  (1858). 
Little  additional  work  has  been  done 
during  late  years  on  the  preparation  of 
colloids;  the  theories  of  adsorption  are 
still  unsatisfying  and  incomplete.  The 
final  chapters  of  the  book  deal  lightly 
with  the  practical  application  of  colloid 
chemistry,  the  author  discussing  dye- 
ing, tanning,  the  soil,  purification  of 
sewage,  and  the  application  of  colloid 
chemistry  to  biology. 

The  treatise  is  a  scholarly  attempt  to 
discuss  the  fundamental  principles  un- 
derlying colloidal  phenomena.  It  is 
creditably  free  from  errors,  technical 
and  typographical,  and  will  be  recog- 
nized as  one  of  the  standard  textbooks 
on  the  subject.  A.  W.  A. 
* 

Two  Commercial  Directories 
Industrial  Directory  and  Shippers' 
Guide.  Published  by  New  York  Cen- 
tral Lines,  New  York. 
This  book  will  be  of  interest  to  all  who 
may  have  occasion  to  ship  freight  over 
any  of  the  New  York  Central  Ry.  lines. 
It  contains  sketches  of  the  industrial 
communities  reached  by  the  road,  a 
directory  of  some  50,000  producers  and 
manufacturers  of  almost  every  con- 
ceivable product,  a  large  number  of 
city  and  railroad  maps,  particulars  of 
banks  and  trust  companies  and  com- 
mercial   organizations    in    the    region 


covered,  and  much  information  of  value 
to  importers  and  exporters,  all  in  a 
well-bound  book  of  about   1,000 

The  volume  will  be  sent  free  of 

to  those  to  whom  it  will  prove  useful. 

Hendricks'   Commercial   Register,   1922. 

S.  E.   Hendricks  Co.,  70  Fifth  Ave., 

.\,«  York.  ?12.50. 
This  is  an  exceedingly  valuable  book  for 
those  who  want  to  know  "who  sells 
what,"  and  it  is  constantly  used  in  this 
office  for  answering  inquiries  as  to 
names  of  producers,  manufacturers, 
and  dealers  in  all  parts  of  the  country. 
The  classifications  are  the  same  as 
formerly:  alphabetically  by  commodi- 
ties; by  individuals  or  companies;  and 
by  trade  names. 

> 
Aluminum  and  Its  Alloys.  By  C.  Grard. 

Translated  from  the  French  by  C.  M. 

Philips   and   H.   W.    L.   Phillips.      D. 

Van  Nostrand  Co.,  New  York.  $5. 
This  book  discusses  the  properties, 
thermal  treatment,  and  industrial  ap- 
plication of  the  metals  mentioned  in 
the  title.  Only  six  pages  are  devoted 
to  winning  the  metal  from  its  ores,  so 
the  book  is  chiefly  of  interest  to  pres- 
ent and  prospective  users  of  aluminum. 
The  topics  covered  include  physical, 
chemical,  and  mechanical  properties; 
micrography,  preservation,  soldering, 
quenching,  and  casting..  Much  experi- 
mental work  is  illustrated  by  charts. 
The  book  is  hardly  large  enough  to  be 
comprehensive,   but   contains    much    of 

value. 

• *• 

The  Engineering  Index,  1921.  Pub- 
lished by  The  American  Society  of 
Mechanical  Engineers,  New  York 
City.  $6. 
When  we  have  occasion  to  look  up  a 
reference  to  an  article  published  in  the 
technical  press,  we  instinctively  turn 
to  this  book  or  to  the  Industrial  Arts 
Index  published  by  the  H.  W.  Wilson 
Co.  The  Engineering  Index  is  not  so 
complete,  omitting  to  catalog  many 
articles  which  would  hardly  interest 
mechanical  engineers,  but  it  gives  a 
brief  absract  which  is  often  valuable. 
Over  14,000  articles  are  listed,  which 
appeared  in  about  600  engineering  and 
allied  technical  publications.  A  new 
volume  is  published  each  year,  and  the 
books  are  valuable  to  those  who  have 
need  to  look  up  the  published  literature 
on  any  engineering  subject. 

» 

Coal  Mining  Costs.  By  A.  T.  Shurick. 
The  McGraw-Hill  Book  Co.,  New 
York.  ?5. 
Although  metal  miners  are  not  usually 
particularly  interested  in  coal  mining, 
the  two  branches  overlap  at  many 
points,  and  much  data  that  apply  to 
the  one  phase  of  mining  activity  are 
equally  applicable  to  the  other.  The 
present  book  is  the  first  to  discuss  coal- 
mining costs  on  a  comprehensive  scale. 
The  various  sections  cover  mining 
costs,  shaft  sinking,  haulage  costs, 
timbering  costs,  and  miscellaneous  in- 
side costs,  all  the  data  applying  to  un- 
derground work.  The  metal  miner  will 
find  much  of  interest. 


Uses     of    Copper    and     Zinc  —  The 
Monthly  Journal  of  tht    Utah 
■  ■;    Engineeers  for  February   (Hugh  C. 

University  Club,  Salt  Lai 
Utah;  price,  25c.)  contains  an  eleven- 
page  article  discussing  briefly  the  prin- 
cipal ways  in  which  copper  and  zinc 
are  used  and  some  of  the  specifications 
which  the  metals  so  used  must  meet. 
There  is  little  that  is  new  in  the  article, 
but  it  is  a  good  compilation. 

Thickness  of  Strata  —  Professional 
Paper  129-C  issued  by  the  U.  S.  Geo- 
logical Survey,  Washington,  D.  C,  ob- 
tainable on  request,  describes  the 
graphic  and  mechanical  computation 
of  thickness  of  strata  and  distance  to 
a  stratum.  The  paper  gives  a  geo- 
metric solution,  a  trigonometric  gen- 
eralization, and  simplified  methods  of 
computation. 

Mining  Accidents — Technical  Paper 
295,  "Quarry  Accidents  in  the  United 
States  During  1920,"  and  Technical 
Paper  299,  "Metal-Mine  Accidents  in 
the  United  States  During  1920,"  are 
now  available  from  the  U.  S.  Bureau 
of  Mines,  Washington,  D.  C.  The  bul- 
letins consist  largely  of  tabulations, 
with   accompanying  explanations. 

Magnesium  —  The  Electrician  for 
Jan.  27,  1922,  has  an  article  on  the  pro- 
duction of  metallic  magnesium,  de- 
scribing principally  an  electrolytic 
process  to  be  used  by  the  Magnesium 
Company  in  England.  The  article  is 
reprinted  in  Chemical  and  Metal- 
lurgical Engineering  for  May  24,  1922. 
(New  York,  N.  Y.;  price,  25c.) 

Anti-Corrosive  Material  for  Tanks — 
Metallurgists  who  have  acid  solutions  to 
handle  are  accustomed  to  having  much 
trouble  from  deterioration  of  apparatus 
which  comes  in  contact  with  the  cor- 
rosive liquors.  In  the  Iron  Trade  Re- 
view for  April  6  is  a  six-page  article 
"Why  Pickling  Tank  Rods  Corrode," 
wThich  describes  a  series  of  experiments 
conducted  on  various  acid-resisting 
materials  used  in  tank  construction  and 
suggests  means  for  minimizing  acid 
attack.  Monel  metal  seems  to  have 
much  to  commend  it  for  such  uses.  Re- 
prints of  the  article  may  be  secured  free 
of  charge  from  the  International  Nickel 
Co.,  67  Wall  St.,  New  York  City. 
Hydraulic  Calculator  for  the  Solution  of 
Water  Problems  in  Canals,  Flumes, 
Culverts,  Pipe  Lines,  Etc.  Devised 
and  for  sale  by  J.  R.  Jahn,  Berkeley, 
Cal.  Diagrams  are  accompanied  by 
flexible  transparent  straight-edge  and 
an  eight-page  pamphlet  of  directions. 
A  nomographic  chart  for  the  purposes 
stated  above  and  for  various  other  cal- 
culations incident  to  irrigation,  water 
power,  and  water  supply,  including 
pumping  plants,  weirs  and  earthwork 
estimates.  Values  for  n  in  open  and 
closed  conduits  and  for  v  in  open  canals 
are  suggested. 
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Leading  Events 


TESTIMONY  by  Horace  V.  Winchell  on  the  pro- 
I  revision  of  the  mining  law  was  an  interesting 
feature  of  the  hearing  before  the  Committee  on  Mines 
and  Mining  on  June  8.  It  developed  that  Secretary  Fall 
is  opposed  to  any  radical  change. 

International  Nickel  will  resume  work  at  its  mine 
and  smelter  on  Sept.  1.  it  has  been  definitely  announced. 

The  Denison  "Blue-Sky"  bill  will  not  be  considered 
at  this  session,  on  account  of  the  large  amount  of  other 
legislation  pending. 


Increasing  scarcity  of  skilled  labor  is  reported  from 
various  mining  districts. 

Mining  in  the  State  of  Washington  is  now  about  a 
third  of  normal,  according  to  a  review  in  this  issue. 

A  consular  report  from  Mexico  states  that  money  is 
scarce  there  and  that  some  mining  companies  are  hav- 
ing difficulties  in  securing  needed  funds. 

Activity  continues  in  the  Porcupine  district.  Dome 
has  taken  an  option  on  the  Foley-O'Brien,  and  a  rumor 
is  in  circulation  concerning  the  sale  of  the  Schumacher. 


Iron  Ore  Freight  Rates 

Ordered  Reduced 

Interstate  Commerce  Commission  Rules 

for  10  l'er  Cent  Cut  from  Northern 

Ranges   to   Lake   Docks 

A  10-per  cent  reduction  in  freight 
rates  on  iron  ore  from  points  in  Min- 
nesota, Wisconsin,  and  Michigan  to 
upper  Lake  ports,  effective  July  1, 
as  been  ordered  by  the  Inter- 
state Commerce  Commission.  In  an- 
nouncing this  reduction  the  commission 
Says  its  recent  order  making  general 
rate  reductions  did  not  apply  to  ore 
from  these  districts.  In  justification 
for  the  reduction  the  commission  says 
that  since  August,  1920,  none  of  the 
rates  on  iron  ore  to  upper  Lake  ports 
have  been  reduced,  while  some  have 
been  increased.  Under  the  new  order 
the  rates  after  July  1  will  be  90  per 
cent  of  existing  rates  on  iron  ore  from 
Minnesota,  Wisconsin,  and  Michigan 
to  upper  Lake  ports. 

When  the  commission  made  its  gen- 
eral rate  advance  in  August,  1920, 
rates  on  iron  ore  north  of  the  Lakes 
were  not  increased  because  they  had 
previously  been  subject  to  a  special 
increase  by  the  director  general  of 
railroads  of  about  57  per  cent. 

The  commission's  order  will  not 
affect  the  U.  S.  Steel  Corporation,  it 
is  said,  which  moves  most  of  its  ore 
from  the  ranges  to  the  docks  over  its 
own  rails.  The  company's  railroad 
earnings  will  be  cut,  but  so  will  its 
book  costs  of  ore.  Independents,  how- 
ever, taking  ore  from  the  ranges  are 
benefited  by  the  order  at  the  expense 
of  the  railroads  handling  the  ore. 

The  Duluth,  Missabe  &  Northern 
and  the  Duluth  &  Iron  Range  roads 
had  already  announced  a  voluntary  cut 
of  10c.  to  90c.  on  ore  from  mine  to 
docks,  effective  July  1. 


Alexander's  Estate  Awarded 
Engineer  Mine 

The  Engineer  mine,  at  Atlin,  B.  C, 
belongs  to  the  estate  of  Captain  James 
Alexander,  according  to  a  ruling  of  the 
Appeal  Court  at  Victoria  on  June  6. 
The  property  had  been  relocated  in 
1907  by  Captain  Alexander,  wrong- 
fully so,  it  was  alleged,  by  the  original 
locators.  After  the  "Princess  Sophia" 
sank,  with  Alexander  on  board,  the 
property  passed  to  Allan  I.  Smith,  of 
Philadelphia,  to  whom  Alexander  had 
willed  it.  Smith  has  since  died  and 
the  mine  will  thus  go  to  his  estate. 


Large  Radio  Receiving  Set 
for  Mining  Camp 

One  of  the  largest  inland  radio  re- 
ceiving sets  in  the  country  is  being  in- 
stalled at  the  Standard  Camp  of  the 
Standard  Chemical  Co.  in  Montrose 
County,  Colorado.  The  receiving  sta- 
tion will  be  able  to  pick  up  messages 
from  any  sending  station  in  the  United 
States.  The  Standard  Chemical  Co.  is 
the  largest  producer  of  radium-bearing 
ores  in  the  country,  and  the  plant  has 
been  installed  by  the  company  for  the 
benefit  of  its  employees. 


International  Nickel  to  Resume 

The  International  Nickel  Co.  will  re- 
sume work  on  a  small  scale  at  its 
Creighton  mine,  in  the  Sudbury  district, 
Ontario,  on  Sept.  1.  Two  blast  furnaces 
at  Copper  Cliff  will  be  blown  in  at  the 
same  time. 

All  of  the  bessemer  matte  produced 
will  be  shipped  to  the  new  Port  Col- 
borne  refinery.  The  old  refinery  at 
Bayonne,  N.  J.,  is  being  dismantled. 
The  new  rolling  mill  at  Huntington,  W. 
Va.,  is  expected  to  be  ready  for  opera- 
tion during  the  summer. 


Shasta  Zinc  &  Copper  Co. 
to  Start  Smelting 

The  Shasta  Zinc  &  Copper  Co.,  of 
Winthrop,  Cal.,  recently  started  to  fire 
its  large  reverberatory.  It  was  ex- 
pected that  it  would  take  about  a  week 
to  heat  it,  when  smelting  would  begin. 
Zinc  ore  is  being  hauled  from  the  Star 
mine.  The  refinery  addition  is  almost 
completed.  The  company  will  manufac- 
ture zinc  oxide. 


Second  Fire  at  Manhattan,  Nev. 

The  mining  town  of  Manhattan, 
Nev.,  which  suffered  a  $75,000  fire  on 
May  26,  was  again  visited  by  fire  on 
June  3.  The  loss  is  estimated  at 
$30,000.  The  business  district  was 
practically  wiped  out  as  was  a  part  of 
the  residential  section. 


Callahan  Zinc-Lead  to  Increase 
Capital  Stock 

The  directors  of  the  Callahan  Zinc- 
Lead  Co.  voted  June  5  to  increase  the 
capitalization  from  500,000  to  1,000,000 
shares.  Stockholders  are  to  be  given 
the  right  to  subscribe  to  part  of  the 
new  issue  in  an  amount  and  at  a  price 
to  be  announced  after  the  increase  has 
been  authorized  at  a  special  stock- 
holders' meeting  to  be  held  on  July  24. 

The  proceeds  of  the  new  financing  are 
to  be  used  for  the  acquisition,  develop- 
ment and  equipment  of  new  properties. 
It  is  understood  that  the  stock  will  not 
be  issued  except  as  required  for  this 
purpose.  The  condition  of  the  treasury 
is  excellent,  with  sufficient  cash  on  hand 
for  more  than  three  years'  requirements 
on  a  basis  of  present  maintenance  op- 
erations. The  company  has  no  indebt- 
edness aside  from  current  accounts 
payable. 
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No  decision  has  been  made  as  to  the 

date  when  operation  will  be  resumed. 
The  announced  reduction  in  freight 
rates  will  greatly  benefit  Callahan,  as 
its  concentrates  are  subject  to  a  lonp 
haul  to  points  east  of  the  Mississippi. 
This  in  conjunction  with  the  improved 
market  for  lead  and  zinc  is  thought  to 
make  the  outlook  brighter. 

The  high-grade  ore  recently  cut  on 
the  No.  6  tunnel  level  of  the  Galena 
Mining  Co.,  of  whose  stock  the  Callahan 
company  owns  62  per  cent,  still  holds 
up  in  grade.  The  heading  is  now  in 
about  95  ft. 


Dome  Takes  Option  on 
Foley-O'Brien 

An  option  has  been  taken  by  Dome 
Mines,  Ltd.,  of  Porcupine,  Ont.,  on  the 
Foley-O'Brien  property,  which  lies  east 
of  the  Dome  Extension.  Considerable 
work  was  done  on  it  some  years  ago, 
and  low-grade  ore  was  opened  up, 
which  is  believed  to  be  on  the  extension 
of  the  Dome  ore  zone.  It  is  under- 
stood that  the  option  extends  over  a 
period  of  several  years,  and  that  the 
purchase  price  is  for  exchange  of  Dome 
shares,  although  the  terms  have  not 
been  disclosed. 


Schumacher  Property  at 
Porcupine  Reported  Sold 

There  are  a  good  many  rumors  to  the 
effect  that  the  property  of  the  Schu- 
macher Gold  Mines,  Ltd.,  adjoining  the 
Hollinger,  at  Porcupine,  Ont.,  has  been 
sold.  The  company  has  1,850,000 
shares  outstanding,  of  which  F.  W. 
Schumacher  controls  1,300,000,  and  it 
is  understood  that  he  is  holding  them 
for  $1  per  share.  The  property  is 
equipped  with  a  mill,  which  treated 
112,000  tons  of  ore,  giving  a  production 
of  $561,885. 


Iron  Ore  Exported  to  Germany 

Hli   h'tuttrs  Agency 

Madrid,  May  26. — According  to  news 
from  Melilla,  the  ("ia.  Kspanola  de  las 
Minus  del  Riff  has  exported  to  Germany 
mh.  .  May  l  nearly  30,000  tons  of  iron 
ore  and  is  to  export  a  further  quantity 
of  45,000  tons.  All  the  ore  is  intended 
i. ii  Westphalian  works. 


Plan  to  Reorganize  New  Idria 
Quicksilver  Mining  Co. 

Reorganization  of  the  New  Idria 
Quicksilver  Mining  Co.  as  the  New  Idria 
Quicksilver  .Mines.  Inc.,  is  planned.  The 
former  lias  been  in  the  hands  of  a  re- 
ceiver for  the  last  eighteen  months. 
Under  the  JJlan  the  new  company  will 
issue  $125,000  ten-year  7-per  cent  mort- 
gage bonds,  30,000  shares  of  8-per  cent 
non-cumulative  preferred  stock,  of  $10 
par  value,  and  35,000  shares  of  com- 
mon stock  of  no  par  value.  The  bonds 
will  be  secured  by  the  entire  property  of 
the  company,  together  with  its  claim 
against  the  American  &  British  Manu- 
facturing Co.  A  verdict  in  this  suit  has 
already  been  received  by  the  New  Idria. 
but  the  case  is  still  in  the  courts.  Re- 
tirement of  the  bonds  is  to  be  provided 
for  by  a  sinking  fund,  into  which  will  be 
paid  at  least  half  of  the  annual  net 
earnings. 

Creditors  of  the  New  Idria  company 
will  receive  $125,000  in  bonds,  10,000 
shares  of  common  and  the  same  amount 
of  preferred  stock.  The  company  owes 
them  about  $225,000. 

The  present  shareholders  will  be  al- 
lowed to  subscribe  for  20,000  shares  of 
the  new  company's  preferred  stock  in 
proportion  of  one  share  of  new  pre- 
ferred plus  a  bonus  of  one  share  of  com- 
mon for  five  shares  of  old  plus  $10 
cash.    Subscribers  must  make  their  first 


payment  by  July  l,  vssi.  to  have  any 
interest    in    the    reorganized    company. 
The  remaining  5,000  shares  are  tt 
for  the  use  of  the  ma  meeting 

reorganization  expenses,  any  balance  to 
be  held  in  the  treasury. 


Professional  Engineer's  Hill 
Amended 
Ontario's  Professional  Engineer's  bill, 
in    a    greatly    emasculated    form,    has 
passed   through   the   committee,  and   is 
ready  for  the  Legislature.     As  the  bill 
now  stands  all  engineers  have  the  rijrht 
to  organize  into  a  "Profe    tonal  Engi- 
neers' Association"  and  to  profc 
title  "Professional  Engineer,"  but  they 
have    no    special    rights    in    respect    to 
work  of  an  engineering  character,  which 
was    the    chief   feature    of    the    bill    as 
originally   drafted. 


Gold  Output  Figures  Reported 

By  Cable  from   Renters  to  "Engineering  and 
Mining  Journ  , 

London,  June  12 — The  gold  output  in 
India  during  May  totaled  32.527  oz. 

The  production  of  gold  in  West 
Australia  in  May  amounted  to  39,- 
725  oz. 

The  output  of  gold  in  New  South 
Wales  during  the  first  five  months  of 
1922  totaled  13,379  oz. 


Ewert  May  Ask  Rehearing 
in  Zinc  Land  Case 

The  U.  S.  Supreme  Court  has  stayed 
its  mandate  in  the  recent  decision 
nullifying  the  purchase  of  Indian  zinc 
lands  by  Paul  A.  Ewert  on  the  ground 
that  as  a  Government  officer  he  was 
ineligible  to  make  the  purchase.  This 
action  is  to  permit  Ewert  to  file  a 
petition  for  a  rehearing  of  the  case 
within  sixty  days. 


News  from  Washington 


Winchell  Testifies  at  Hearing 

on  Mine  Law  Revision 

Prospector's  Day  Almost  Over,  He  Says 

— Fall  Opposed  to  Radical  Change 

in  Present  Statute 

Much  of  the  opposition  to  the  pro- 
posed revision  of  the  mining  laws  is 
coming  from  the  prospector  and  his 
friends.  This  opinion  was  expressed  to 
the  Committee  on  Mines  and  Mining 
on  June  8,  by  Horace  V.  Winchell,  who, 
as  a  member  of  the  Ingalls  committee 
which  drafted  the  bill  now  before  the 
Committee  on  Mines  and  Mining,  ap- 
peared in  support  of  the  measure.  He 
pointed  out  with  particular  clearness 
that  the  day  of  the  prospector  is  almost 
over.  Little  can  be  done  to  restore  the 
prosperity  he  once  enjoyed,  owing  to 
the  fact  that  the  mineral  deposits  which 
can  be  located  from  surface  indica- 
tions have  been  taken  up.  Mr.  Win- 
chell   pointed    out    that    this    condition 


By  PAUL   WOOTON 
Special  Correspondent 

does  not  apply  to  Alaska,  but  most  of 
the  area  in  the  mineralized  sections  of 
continental  United  States  have  been 
gone  over  so  thoroughly  as  to  limit 
greatly  the  opportunities  of  prospecting 
in  the  old-time  way.  Prospecting,  he 
pointed  out,  is  becoming  more  and  more 
a  matter  of  large  expenditure  and  is 
based  on  geological  and  engineering 
data,  rather  than  on  surface  outcrops. 

Mr.  Winchell  made  a  painstaking  ex- 
planation of  the  various  features  of  the 
bill  and  explained  the  good  which  he 
believes  would  come  to  the  mining  in- 
dustry were  the  laws  revised.  Despite 
his  convincing  arguments,  however,  it 
is  apparent  that  the  Committee  on 
Mines  and  Mining  is  far  from  being 
enthusiastic  about  the  bill.  This  also 
applies  to  Representative  Rhodes,  the 
chairman  of  the  committee,  on  whose 
initiative  the  legislation,  to  a  great  ex- 
tent, depends.  The  attitude  of  the 
chairman   and    of   several    members    of 


the  committee  may  be  explained  in 
part  by  the  views  entertained  by  the 
Secretary  of  the  Interior. 

It  was  revealed  at  the  hearing  that 
Secretary  Fall  is  inclined  to  the  opinion 
"that  it  would  be  inadvisable  at  this 
time  to  pass  a  law  radically  changing 
the  general  laws  now  in  effect."  Secre- 
tary Fall,  who  has  been  a  prospector 
himself,  and  who  has  had  extended 
mining  experience  in  the  United  States, 
where  the  apex  law  has  applied,  and  in 
Mexico  where  vertical  side  lines  govern, 
believes  that  as  the  laws  relating  to  the 
disposition  of  metalliferous  minerals 
have  been  in  effect  for  more  than  fifty 
years,  during  which  time  they  have 
been  interpreted  by  rulings  of  the 
courts  and  of  Government  departments, 
it  would  be  unwise  to  create  confusion 
in  the  vested  rights  represented  by  the 
thousands  of  mining  claims  which  have 
been  located  under  the  existing  laws. 
It  is  his   opinion  that  minor  modifica- 
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much  better  than  tho  one  proposed  thai 

general    revision    of    tho 

Ot    want   to  be 
.:  opposed  to  all  vo- 
ile admits  that  legislation  deal- 
fa  metalliferous  mining  has  been 
ted  and  disconnected.    Be  thinks, 
r,     that     these     laws     could     be 
brought  into  more  comprehensive  form 
without     changing     the     general    pro- 
•     which    the    mining    in- 
y   has   been   conducted   and   which 
have  been  construed  so  thoroughly  by 
the  court*.     He  also  calls  attention  to 
the    fact    that,    with    the    exception    of 
the  placer  claims  for  non-metalliferous 
minerals,    the    law    with    reference    to 
placer    locations    practically    is    super- 
seded by  the  provisions  of  the  general 
leasing  law  of  1920. 

If  the  Committee  on  Mines  and  Min- 
ing will  indicate  its  belief  that  the  time 
has  come  to  abolish  the  apex  law  and 
to  revise  other  of  the  mining  statutes, 
Secretary  Fall  states  that  he  will  be 
more  than  willing  to  give  the  entire 
matter  personal  consideration,  and 
bring  to  the  assistance  of  the  committee 
the  specialists  on  mining  law  serving 
with  his  department.  He  points  out, 
however,  that  unless  Congress  is  ready 
to  adopt  vertical  side  lines  for  mining 
claims,  there  would  be  no  advantage  in 
requiring  locations  in  quadrangular 
form  and  making  certain  of  the  other 
amendments  suggested  in  the  bill  now 
before  the  committee. 

H.  G.  Moulton,  of  New  York,  ex- 
plained that  the  form  of  the  present  bill 
could  be  changed  so  as  to  be  less  ob- 
jectionable to  the  prospector.  He  urged 
the  early  revision  of  the  mining  code 
along  the  general  lines  of  the  present 
bill.  He  said  it  would  be  in  the  interest 
of  the  entire  mining  industry.  In  ex- 
pressing these  views,  he  stated  that  he 
fully  understands  the  prospector's  point 
of  view,  as  his  father  was  a  prospector 
and  that  he  himself  had  spent  much 
time  in  the  field  searching  for  promis- 
ing indications   of  mineralization. 

N'o  date  was  set  for  the  next  hearing 
of  the  series. 


Further  Action  in  Red  River 
Placer  Claims  Case 

Following  its  recent  decision  denying 
placer  mining  claims  in  Oklahoma  in 
the  Red  River  bed,  the  U.  S.  Supreme 
Court  has  issued  a  mandate  denying 
the  claims  of  all  those  who  are  assert- 
ing rights  in  the  river  bed  based  on 
placer  mining  locations. 

To  meet  the  Supreme  Court's  decision, 
Senator  Nicholson,  of  Colorado,  and 
Representative  Newton,  of  Minnesota, 
have  introduced  bills  to  authorize  the 
Interior  Department  to  lease  to  persons 
and  corporations  land  in  Tillman  and 
Cotton  counties,  Okla.,  belonging  to 
the  Government,  which  were  prior  to 
Feb.  25,  1920,  claimed  in  good  faith 
under  the  placer  mining  laws. 


Advises  Wildcatting  for  Potash 
in  Texas 

result  of  the  establishment  of 
tin-   fact  that   potash   is   widely  distrib- 

the  red  beds  of  the  Southwest, 
the  U.  S.  Geological  Survey  is  trying 
to  convince  prospectors  that  wildcat- 
ting  for  potash  should  accompany  wild- 
cat"ting  for  oil  in  that  region.  The  ex- 
tra cost  of  drilling  so  as  to  recover 
cores  is  amply  justified,  it  is  contended. 
Some  wells  are  now  going  down  where 
the  primary  purpose  is  to  prospect  for 
potash.  The  Pennsylvania  Oil  Co.,  Lan- 
caster, Pa.,  has  contracted  for  the  sink- 
ing of  five  wells  in  Ector  and  Crane 
counties  of  Texas.  The  contract  pro- 
vides for  the  cutting  of  cores.  Another 
oil  company  has  announced  its  inten- 
tion of  cutting  cores  in  three  counties. 

Many  War  Minerals  Claims 
Disallowed 

Four  Awards  Made  Subject  to 
Secretary  Fall's  Approval 

Subject  to  the  approval  of  the  Secre- 
tary of  the  Interior  awards  have  been 
recommended  by  the  War  Minerals 
Relief  Commissioner  as  follows:  Shelby 
J.  Gish,  Big  Timber,  Mont.,  $5,436.25; 
Duckworth  &  Meadows,  Sumpter,  Ore., 
$1,074.09;  G.  A.  St.  Clair,  Duluth, 
Minn.,  $7,724.05. 

Disallowances  and  the  commissioners' 
reasons  therefor  have  been  recom- 
mended as  follows: 

Salt  Lake  Tungstonia  Mines  Co., 
Preston,  Idaho,  stimulation  not  estab- 
lished; Harry  W.  Boynton,  San  Fran- 
cisco, no  request  or  demand;  Thomas 
Bessler,  Jr.,  Sumpter,  Ore.,  stimulation 
not  established;  Altshuler  &  Berger, 
San  Francisco,  no  additional  award 
justified;  The  Matchless  Tungsten  Min- 
ing Co.,  Denver,  not  commercial;  Rare 
Metals  Production  Co.,  Denver,  no  re- 
quest or  demand;  Andrew  Mandoli, 
Anaconda,  Mont.,  not  commercial;  Rare 
Metals  Ore  Co.,  Denver,  stimulation  not 
established;  Butte  Central  Mining  & 
Milling  Co.,  Boston,  Mass.,  no  additional 
award  justified;  Alexander  Caldwell, 
Benmore,  Utah,  stimulation  not  estab- 
lished; Dibblee  &  Arata,  San  Luis 
Obispo,  Calif.,  no  net  loss  established; 
Casey,  Brown  &  Saunders,  Batesville, 
Ark."  not  commercial;  Sulphur  Gulch 
Manganese  Mines,  San  Francisco,  not 
within  the  act;  James  T.  Dobbins,  Salt 
Lake  City,  decision  of  former  commis- 
sion approved;  Joan  Mining  Co., 
Duluth,  Minn.,  stimulation  not  estab- 
lished; Manganese  Products  Co.,  Im- 
modesto,  Calif.,  not  commercial; 
Boulder  River  Chrome  Co.,  Great  Falls, 
Mont.,  no  additional  award  justified; 
Arata  &  Palmer,  San  Luis  Obispo, 
Calif.,  recommendation  of  former  com- 
mission approved. 
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Tariff  Paragraph  on  Potash 

Faces  Fight 

Arsenic   Amendment  Adopted — Duties 

on  Cadmium  and  Bismuth  Remain 

It  is  becoming  apparent  that  the  du- 
ties on  potash  will  not  be  accepted  by 
the  Senate  without  a  fight.  Propaganda 
against  the  duties  is  afoot,  and  farmers 
in  large  numbers  are  writing  to  their 
Senators  asking  that  they  oppose  the 
duty. 

Those  favoring  the  potash  duty  were 
encouraged  greatly  by  the  action  taken 
by  the  Senate  on  manganese.  A  new 
element  has  been  interposed  in  the 
situation  b;'  -ne  promising  discoveries 
of  potash  in  Texas.  The  farmers  and 
business  men  in  southwestern  Texas  are 
acting  in  a  united  and  active  manner 
in  their  support  of  the  potash  duty. 
Each  member  of  the  Senate  and  of 
the  House  of  Representatives  has  been 
mailed  a  brief  signed  by  "owners  of 
potash  beds  in  the  State  of  Texas,"  in 
which  the  point  is  made  that  foreign 
producers  have  effected  an  interna- 
tional combination  in  restraint  of  trade 
and  that  the  consumers  in  the  Lnited 
States  will  suffer  in  the  end  unless 
American  sources  of  potash  are  de- 
veloped. 

With  the  understanding  that  further 
discussion  of  the  proposed  duties  on 
white  arsenic  and  metallic  arsenic  will 
come  up  again  when  the  free  list  is 
reached,  the  Democrats  allowed  the 
committee  amendment  making  metallic 
arsenic  dutiable  at  6c.  a  pound  to  be 
adopted  without  a  rollcall.  With  white 
arsenic  dutiable  at  2c.  a  pound,  a  com- 
pensatory duty  of  3£c.  additional 
would  be  required  to  accord  the  same 
treatment  to  metallic  arsenic.  The  ad- 
ditional ic.  represents  the  protection 
which  would  be  accorded  the  conversion 
process. 

No  serious  objection  was  offered  to 
the  proposed  duties  on  cadmium,  bis- 
muth, German  silver,  and  gold  leaf,  and 
they  were  adopted  on  June  10  by  the 
Senate.  The  duty  on  cadmium  was 
fixed  at  15c.  a  pound,  although  it  was 
opposed  by  Senator  Simmons,  of  North 
Carolina,  who  stated  that  it  is  a  by- 
product of  zinc  ore  and  consequently 
does  not  require  a  duty.  He  admitted, 
however,  that  the  rate  is  low  and  did 
not  press  his  objection.  The  duty  on 
bismuth  was  fixed  at  7i  per  cent  ad 
valorem. 


Government's  Silver  Purchases 

Purchases  of  silver  by  the  Bureau  of 
the  Mint  during  the  week  ended  June  10 
amounted  to  1,955,000  fine  ounces.  This 
brings  the  total  purchases  under  the 
Pittman  Act  to  114,178,756  fine  ounces. 


Transportation  Institute  to  Be 
Organized 

Organization  in  the  near  future  of  a 
National  Transportation  Institute  is 
practically  assured.  Though  no  date 
has  been  set  for  the  organization  meet- 
ing, it  will  be  held  before  the  end  of  the 
summer.  Bird  M.  Robinson,  the  presi- 
dent of  the  American  Short  Line  Rail- 
road Association,  and  his  associates, 
who  are  doing  the  active  work  of  pro- 
motion, are  engaged  at  present  in  lining 
up  such  support  as  will  insure  the  new 
organization  having  a  representative 
backing. 
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London  Letter 

Bnoi  -V    Mien  Report  on  San  Francisco 

Mines — Selnkwe    Company's    ln- 

terest  in  British  Colombia 

l',\    \V.  A.  Doman 
London,  June  2. — Shareholders  in  the 

San  Francisco  Mines  of  Mexico  who  put 
their  capital  in  the  original  company 
have  had  a  long  time  to  wait  for  any 
tangible  results,  but  it  appears  as 
though  their  patience  will  at  last  be 
rewarded.  Not  that  there  is  any  possi- 
bility of  a  dividend  yet,  so  far  as  I  can 
see.  The  hope  that  shareholders  can 
now  entertain  lies  in  the  fact  that  the 
Union  Corporation,  which  has  sub- 
scribed a  large  sum  of  money  to  open 
up  the  property  and  win  the  metals,  has 
settled  down  to  work  with  a  right  good 
will.  It  is  not  at  all  unlikely  that 
dividends  will  be  distributed  in  due 
course,  but  the  issue  of  debentures  must 
not  be  overlooked,  and  the  further  fact 
that  unpaid  interest  exceeded  £103,000 
at  the  date  of  the  balance  sheet,  Sept. 
30  last.  That,  perhaps,  is  the  dark  side 
from  the  shareholders'  standpoint.  The 
brighter  side  is  to  be  found  in  the  re- 
port of  the  consulting  engineers,  Knox 
&  Allen. 

Difficulties  were  met  in  the  way  of 
labor,  and  development  has  fallen  be- 
hind. The  result  is  that  so  far  as  ore 
reserves  proper  are  concerned^  there 
are  virtually  none.  This  position  is  to 
be  remedied,  and  at  least  two  years'  re- 
serves are  to  be  opened  up.  During 
the  period  covered  by  the  report,  the 
estimated  quantity  of  sulphide  ore  de- 
veloped was  91,940  tons,  of  which  41,000 
tons  was  on  the  fourth  level  and  above, 
and  50,940  tons  on  the  fifth  level.  The 
ore  on  the  fourth  level  runs  1.59  g.  gold; 
561  g.  silver;  13.2  per  cent  lead;  and 
19.5  per  cent  zinc.  That  on  the  fifth 
runs  507  g.  silver;  12.64  per  cent  lead; 
and  19  per  cent  zinc. 

Values  on  the  fifth  level  are  rather 
inferior  to  those  on  the  fourth,  the 
explanation  given  being  that  the  lower 
level  has  not  been  sampled  to  the  face, 
and  that  the  part  sampled  from  which 
the  above  grade  is  averaged  is  lower 
than  the  section  into  which  it  is  now 
entering.  The  new  mill  for  concentrat- 
ing the  sulphide  ore  has  a  capacity  of 
275  tons  daily,  and  it  is  so  constructed 
that  it  can,  without  difficulty,  be  easily 
doubled.  Knox  &  Allen  assume  that 
each  100  tons  will  be  composed  of  32 
tons  of  lead  concentrates,  and  68  tons 
of  lead  residues,  from  which  recovery  is 
expected  as  follows:  Lead  concentrates: 
silver,  72  per  cent,  lead  91  per  cent, 
zinc,  32  per  cent.  Lead  residues:  sil- 
ver 28  per  cent,  lead  9  per  cent,  zinc, 
68  per  cent. 

With  lead  at  £24.375  per  long  ton, 
and  with  exchange  $4.1§,  the  return  per 
ton  of  crude  ore  should  be  $12.22,  and 
costs  at  90,000  tons  per  annum  are  ex- 
pected to  be  $4  per  ton. 

The  Selukwe  Gold  Mining  &  Finance 
Co.,  which  originally  dealt  mainly  with 


Rhodesian  properties,  has  acquired  a 
substantia]  interest  in  the  British 
Canadian      Silver      I  The 

capital  of  the  corporation  is  £400,000  in 
1,600,000  Bhares  of  5s.  each,  and  the 
Selukwe  now  has  one  million  shares,  or 
about  62.6  per  cent.  The  main  attrac- 
tion .-rims  to  be  the  situation  of  the 
company's  pn  ch  adjoins  the 

nine,  in  British  Columbia. 

NOKWA1 

Kongsberg      Mines      Make      Important 
Connection  Underground 

The  total  silver  production  from  the 
Kongsberg  mines,  Norway,  during 
March,  was  3,823  kg.  There  were  fes- 
tivities in  town  and  camp  on  May  10 
when  the  break  through  between  the 
Christian  and  Underberg  levels  took 
place  and  linked  up  the  Overberg  and 
Underberg  sections  from  Postlero- 
moen  to  Laggraenden — a  distance  of 
about  seven  kilometers.  The  work  has 
been  in  progress  for  four  years,  and 
the  economic  results  of  the  connection, 
both  in  labor  and  transport,  are  ex- 
pected to  be  considerable.  This,  with 
the  reported  new  find  in  Hans  Sachsen 
mine  (of  which  further  particulars  are 
awaited  from  the  state  surveyor  of 
mines)  would  seem  to  have  brought  a 
new  era  of  Kongsberg  prosperity 
within  reasonable  perspective. 

QUEENSLAND 

Tin   Mining    Active   in   Herberton    Dis- 
trict— Mount   Morgan   Loses   In- 
come Tax  Appeal 

From  Our  Special  Correspondent. 

Brisbane,  May  1,  1922 — Despite  the 
existing  stagnation  in  mining,  a  good 
deal  of  work  is  still  being  done  in  the 
tin  mines  of  the  Herberton  district,  in- 
land from  Cairns  in  the  Far  North. 
Though  from  the  lower-grade  propo- 
sitions the  ore  taken  is  being  stocked 
awaiting  a  better  market,  the  holders 
of  the  richer  mines,  especially  those 
near  Herberton,  are  able  to  continue 
operations  and  realize  upon  their  ores 
at  a  profit,  even  at  present  market 
prices.  In  the  Herberton  district  the 
mines  giving  the  best  yields  are,  in 
the  order  named,  the  New  Bradlaugh, 
which  last  year  produced  5,447  tons 
of  ore;  the  old  Vulcan  mine,  at  Irvine- 
bank,  2,727  tons;  the  Arbouin,  2,231 
tons;  and  the  You  and  Me,  2,081  tons. 
The  Vulcan,  which  in  the  past  from 
workings  to  a  depth  of  1,400  ft.  made 
exceedingly  profitable  returns,  was  re- 
opened some  time  ago.  Although  this 
company's  efforts,  carried  out  in  the 
deeper  parts,  were  disappointing,  some 
tributers,  working  at  the  600  level, 
got  fair  supplies  of  rich  ore.  The  tin 
mines  in  this  district,  as  well  as  those 
in  the  vicinity  of  the  Sardine  mine,  in 
the  Kangaroo  Hills  district,  further 
south,  hold  much  promise  for  the  fu- 
ture when  market  prices  improve. 

The  March  sales  of  gold  through  the 
Gold   Producers'  Association,  including 


local   sales  for   the   first  q 

only  9,061  oz.  .old,  the  av- 

■-  i    1  I  - . 

i  .1  oz.,  equal 

per  oz.  fine.    A  distribution  of  £13,491, 

i  ing  the  un- 

at   .1  :m.    SO,    L921,  nts  and 

contingi  i  in  April   8. 

In  connection  with  the  distributions 
of  the  Gold  Producers'  Association,  im- 
portant decisions  have  recently  been 
given  by  the  courts  against  the  Mount 
Morgan  company  and  another  gold- 
mining  company  operating  in  the  south 
on  appeals  by  those  companies  against 
their  being  charged  with  income  tax 
on  premiums  received  through  the  asso- 
ciation from  sales  of  gold  abroad.  The 
companies  contended  that  as  the 
amounts  received  through  the  associa- 
tion did  not  come  from  income  derived 
within  the  state,  or  earned  in  the  stat':. 
they  were  exempt  from  taxation.  The 
view  of  the  judges,  however,  was  that 
the  source  whence  the  income  was  de- 
rived was  from  mines  in  the  states, 
and  that  the  premiums  received  by  the 
companies  came  from  gold  taken  from 
their  mines  and  were  therefore  taxa- 
ble. It  is  probable  that  there  will  be 
an  appeal  from  these  decisions  to  the 
Privy  Council. 

Under  the  authority  of  an  act  of 
Parliament  passed  last  session,  the  gov- 
ernment, in  order  to  assist  in  the  work- 
ing of  the  Chillagoe  State  smelters, 
has  exercised  an  option  which  it  held 
to  purchase  certain  mines  in  the  Mun- 
gana  district  near  those  smelters.  The 
purchase  price  is  £40,000. 

BRITISH  COLUMBIA 

Northern  Light  Group  Bonded  to  Pre- 
mier— Big  Missouri  L'nder 
Option 

Stewart — The  Premier  Gold  Mining 
Co.  has  taken  a  three-year  option  on 
the  Northern  Light  group  from  Charles 
and  William  Bunting.  The  considera- 
tion is  $125,000,  and  a  cash  deposit  of 
$5,000  has  been  made.  The  property 
.consists  of  eight  full  claims  and  two 
fractions,  which  are  situated  imme- 
diately north  of  the  Premier  company's 
present  holdings.  It  was  bonded  to  the 
Algunican  Development  Co.  in  1920, 
and  a  considerable  amount  of  diamond 
drilling  was  done,  but  the  bond  was 
relinquished  when  the  Algunican  com- 
pany got  into  financial  difficulties. 

A.  B.  Trites,  of  Fernie,  and  New 
York  associates  have  taken  an  option 
on  the  Big  Missouri,  at  the  head  of 
Salmon  River.  This  property  was  un- 
der option  for  some  time  to  Donald 
Mann  and  associates,  and  after  a  con- 
siderable amount  of  diamond  drilling 
and  some  tunneling  and  surface  strip- 
ping and  trenching  were  done,  the  op- 
tion was  relinquished  on  account  of  the 
inaccessibility  of  the  property. 

The  Daly  Alaska  Mining  Co.  has 
started  development  work  on  the  New 
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under  the  supervision  of   P:it 

lr.nl  -  \    -  me    of    7-per 

horized 

d  eeting  of  the  sharehold- 

the    Consolidated    Mining    <& 

in  Montreal  on  May  30. 

|    ,      I will    be   issued   at   first. 

entnree    mature    on    .luly    l. 

d  may  bo  exchanged  for  fully 

ares  in  the  capital  stock  of  the 

company.     One   million   dollars    of  the 

.   be  used  for  the  construction 
of  the  first  unit  of  the  concentrator  for 
the  Sullivan  mine. 
Ore   shipments   received  at   the   Con- 
l's  smelter   May   22  t.>   May  31. 
inclusive,  totaled   13.495  tons,  of  which 
12.530  tons  came  from  company  mines. 
Other     shippers     were:     Black     Rock, 
Northport.  Wash,  T_';  Mountain  Chief, 
boon,  H.  < '..  130;  Quilp,  Repub- 
sh.,     103;     Rambler     Cariboo, 
Rambler    Siding,   B.    C,    28;    Surprise, 
Republic.  Wash.,  222;  Silversmith,  San- 
don,   B.   C,  367,  and   Spokane  Trinket, 
Ainsworth,  B.  C,  43. 

The  special  plant  of  the  Consolidated 
Mining  &  Smelting  Co.  for  handling 
custom  zinc  ores  was  ready  for  opera- 
tion on  May  31,  and  the  company  has 
announced  that  it  will  now  accept  that 
class  of  ore  for  treatment.  On  account 
of  the  accumulation  of  such  ores  at  a 
number  of  properties,  notice  has  been 
given  operators  that  tonnage  can  only 
be  taken  on  allotment  for  a  time. 

Proctor — The  Ivy  Fern  mine,  which 
was  under  option  to  the  Consolidated 
M.  &  S.  Co.,  and  which  option  was  re- 
linquished by  that  company  a  short 
time  ago,  is  being  further  developed  by 
Standard  Silver-Lead  Mining  Co.  In 
the  event  of  favorable  results  following 
this  work,  it  is  likely  that  the  property 
will  be  acquired  by  the  Standard  people. 

Silverton — The  old  Standard  mine 
which  has  been  under  option  to  inter- 
ests represented  by  Clarence  Cunning- 
ham, has  disclosed  nothing  of  impor- 
tance as  a  result  of  the  work  so  far 
done,  according  to  a  report  issued  re- 
cently by  the  Standard  Silver-Lead  Co. 

Sandon — Resumption  of  payment  of 
dividends  by  the  Silversmith  Mines  is 
set  for  June,  according  to  unofficial 
sources.  The  first  disbursement  will  be 
1  cent  per  share,  and  subsequent  profit 
disbursement  will  likely  be  on  a  basis 
of  2c.  per  share  quarterly. 

Ainsworth — All  leases  held  by  miners 
on  the  Florence  mine  were  terminated 
June  1.  It  is  anticipated  that  both 
mine  and  mill  will  be  operating  on  com- 
pany account  by  July  1,  employing 
about  eighty  men. 

Salmo — On  the  Bayonne  group,  in  the 
Bayonne  district,  east  of  Salmo,  satis- 
factory indications  have  been  found  at 
depth.  The  property  is  under  option  to 
Spokane  interests,  including  John  B. 
White,  president  of  Silversmith  Mines. 
As  a  result  a  syndicate  has  been  formed 
in  Nelson,  which  will  amalgamate  a 
number  of  groups  of  claims  for  develop- 
ment purposes. 


ONTARIO 

Yipond   in  Need  of  Funds — West   Dome 

and    Dome   Lake    Merger  To   Be 

Ratified — Noranda  Mines, 

Ltd.,  Organized 

Cobalt  The  government  is  arranging 
to  build  a  road  to  the  Oxford-Cobalt 
mine,  and  as  soon  as  this  is  done  work 
on  the  property  will  be  resumed. 

The  winze  on  the  A-53  property,  in 
Gillies  Limit,  is  down  to  the  100  level, 
and  it  is  understood  that  good  ore  has 
boon  cut. 

The  Coniagas,  which  has  taken  an  op- 
tion on  the  Brookbank  claims  in  the 
Matchewan  district,  has  let  a  contract 
for  the  diamond  drilling  of  the  prop- 
erty. 

The  Mining  Corporation  is  meeting 
with  excellent  results  in  the  develop- 
ment of  the  Haileybury  Frontier  prop- 
erty  in   South  Lorraine. 

During  the  week  ended  June  2,  the 
only  shipments  from  Cobalt  were  two 
cars  from  the  O'Brien,  with  a  total 
weight   of   128,000   lb. 

Porcupine — An  examination  of  the 
Davidson  property  has  recently  been 
made  by  New  York  engineers,  repre- 
senting South  African  mining  interests. 

The  directors  of  the  Vipond  have  ap- 
pointed a  committee  of  four  to  devise 
means  of  getting  an  additional  sum  of 
money,  estimated  at  $200,000,  which 
is  considered  necessary  to  fully  equip 
and  develop  the  property  and  put  it  on 
a  paying  basis.  It  is  understood  that 
the  cash  on  hand  will  not  carry  de- 
velopment work  beyond  July. 

Shareholders  of  the  West  Dome  and 
Dome  Lake  met  in  Toronto  June  15  to 
ratify  an  agreement  of  amalgamation 
of  the  two  properties.  The  new  com- 
pany, called  the  Consolidated  West 
Dome  Lake  Mines,  Ltd.,  will  be 
formed,  with  a  capitalization  of  5,000,- 
000  shares  of  $1  par,  of  which  1,500,000 
shares  will  be  issued  to  each  company. 
In  addition,  Dome  Lake  receives  250,000 
shares  of  treasury  stock  as  payment 
for  its  mill  and  plant,  and  this  stock 
will  be  used  to  retire  the  bonds.  Un- 
derwriting arrangements  for  the  treas- 
ury shares  are  being  consummated. 

Kirkland  Lake — The  Noranda  Mines, 
Ltd.,  is  a  new  company  with  a  capital- 
ization of  500,000  shares  of  $1  par 
value,  which  has  been  formed  by 
Thompson  and  Chadbourne,  of  New 
York,  to  develop  a  large  number  of 
claims  which  they  have  been  acquiring 
in  the  Kirkland  Lake  section.  It  is 
understood  that  the  company  has  ac- 
quired, under  option  or  by  staking, 
about  sixty  claims,  which  include  fifty 
claims  in  Gauthier  Township,  a  block 
east  of  the  Tough-Oakes,  in  Kirkland, 
and  the  United  Kirkland  lying  to  the 
west  of  the  Teck-Hughes  and  Kirkland 
Lake  Mines.  Included  in  the  Gauthier 
claims  is  the  Elkstone-Dunkin  property, 
on  which  promising  discoveries  are  re- 
ported to  have  been  made. 

The  Matachewan  Gold  Mines,  which 
has  recently  been  reorganized,  is  pre- 
paring to  resume  work.  Steam  power 
will  be  used  temporarily. 


WASHINGTON 

Mining   Industry  in  State   About 
30  Per  Cent  of  Normal 

Mining  in  Washington  has  not  in  the 
last  twenty  years  reached  such  a  low 
ebb  as  during  the  winter  just  passed. 
Three  months  ago  practically  no  pro- 
duction was  being  made.  During  the 
last  two  months  the  slow  betterment 
of  the  metals  and  the  passing  of  a 
severe  winter  have  put  heart  into  the 
operators  and  the  shipments  now  total 
from  1,500  to  2,000  tons  monthly.  This 
is  chiefly  crude  ore,  but  several  con- 
centrators will  likely  resume  before 
summer  is  over. 

On  June  1  ;  oout  ten  companies  were 
producing  regularly.  These  shipments 
are  going  to  the  Tacoma,  Trail,  and 
Bunker  Hill  smelters. 

The  industry  is  functioning  at  about 
30  per  cent  normal  capacity.  Three 
mines  in  the  Republic  district  are 
shipping  siliceous  gold  ore  to  Trail. 
The  Washington  Black  Rock  Mine,  at 
Northport,  is  regularly  shipping  high- 
grade  zinc  ore.  The  Electric  Point  and 
Gladstone  of  the  same  district  are 
shipping  lead  ore  to  the  Bunker  Hill 
smelter.  Silver  production  is  coming 
from  the  Pyrargyrite  at  Nighthawk, 
the  Old  Dominion,  at  Colville,  and  the 
United  Silver-Copper,  at  Chewelah. 
This  last  named  company  is  also  mak- 
ing a  small  copper  production. 

There  are  a  large  number  of  small 
properties  under  development.  The 
general  feeling  is  that  better  days  are 
just  ahead,  and  if  the  metal  market 
continues  upward  it  will  be  answered 
by  an  increased  production  from  this 
state.  The  labor  supply  for  the  metal 
mines  is  plentiful. 

The  Tacoma  smelter  is  operating  at 
about  50  per  cent  of  normal  capacity. 
The  Northport  smelter  is  still  down. 

The  recent  reports  from  Washington 
have  brightened  the  hopes  for  a  pro- 
tective tariff  on  magnesite.  If  this 
tariff  materializes  this  important 
Washington  industry  will  be  revived. 

Several  of  the  larger  coal  mines  of 
western  Washington  are  operating  on 
an  open-shop  basis,  but  at  present  are 
making  only  a  fraction  of  their  regu- 
lar output. 

IDAHO 

Nabob  Consolidated  to  Resume 
Wallace — The  western  and  eastern 
interests  in  the  Nabob  Consolidated 
Mining  Co.  have  effected  a  settlement 
under  the  terms  of  which  the  Stewart 
Mining  Co.  renounces  all  claims  against 
the  company  for  about  $40,000,  which 
it  had  advanced.  Plans  for  refinancing 
the  Nabob  have  been  completed.  Min- 
ing operations  will  be  resumed  July  1. 
Byron  Wilson,  of  Wallace,  a  mining 
engineer  long  connected  with  the  Fed- 
eral Mining  &  Smelting  Co.  and  other 
companies  controlled  by  the  Guggen- 
heim interests,  has  gone  to  Alaska  to 
take  charge  of  the  property  of  the  Rae- 
Wallace  Mining  Co.  in  the  Willow  Creek 
district.  The  company  owns  a  large 
group  of  gold  claims  which  have  been 
extensively  developed. 
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CALIFORN1  \ 

Belmont    Shuwmut   in   Full  Operation — 

Blue  Hog  Mine  Returned  to 

Feather  River  Company 

San  Fn  «a<  «oi 

San  Francisco — The  Belmont-Shaw- 
mut,  at  Shawmut,  is  dropping  eighty 
stamps  and  is  in  full  operation.  The 
Santa  Ysabel  and  the  Longfellow  are 
being  reopened,  and  reports  indicate 
that  the  Black  Oak,  near  Soulsbyville, 
and  the  Tarantula  and  Gold  Ridge  prop- 
erties may  resume  operations  in  the 
near  future. 

Equipment  has  been  installed,  the 
main  shaft  has  been  deepened,  and  de- 
velopment is  in  progress  on  the  Chilena 
group,  on  Jackson  Hill,  near  Tuttletown. 

Preparations  to  work  the  Malikoff 
drift  mine  at  North  Bloomfield  are  well 
under  way.  A  sump  has  been  sunk  be- 
low the  bedrock  and  bins  of  150  tons 
capacity  have  been  constructed.  A  gaso- 
line hoist  is  ready  for  operation. 

By  a  recent  court  decision  the  Blue 
Hog  mine  between  Paradise  and  Maga- 
lia  has  been  returned  to  the  Feather 
River  Land  &  Mining  Co.  by  the  Para- 
galia  Mining  Co. 

NEVADA 

Tonopah    Shipments    Above    Normal — 
Suit  at  Hornsilver  Settled 

From  Our  Special  Correspondent. 

Virginia  City. — At  a  meeting  of  the 
miners  held  in  Virginia  City,  May  31 
the  strike  against  the  United  Comstock 
was  unanimously  declared  off. 

It  is  reported  that  the  east  crosscut 
being  run  in  Savage  ground  by  the 
Paramount  Comstock  Mines  Co.,  owner 
of  the  Middle  Mines  group,  entered  ore 
at  100  ft.  and  has  been  in  ore  of  about 
|90  grade  for  the  last  20  ft.  The  op- 
tion on  the  Middle  Mines  group,  held 
by  the  Middle  Comstock  Mines  Syndi- 
cate, expired  on  June  1. 

Tonopah — Regular  ore  shipments  are 
being  made  by  the  North  Star  to  the 
Belmont  mill,  and  mine  conditions  are 
good.  Through  use  of  the  Belmont  mine 
maps  and  geological  charts,  additional 
ore  is  being  developed  near  the  Bel- 
mont lines,  and  it  is  thought  that  a 
faulted  segment  of  the  rich  so-called 
"Heney"  stope  has  been  found. 

Bullion  shipments  made  on  June  5, 
representing  clean-up  of  operations  for 
the  last  sixteen  days  in  May,  were  as 
follows:  Tonopah  Belmont,  $140,300; 
West  End,  $104,900;  Tonopah  Exten- 
sion, $73,000.  The  Tonopah  Mining 
cleanup  has  not  as  yet  been  reported, 
but  will  probably  be  as  usual,  or  about 
$60,000.  Practically  all  shipments  are 
at  least  10  per  cent  above  normal  and 
indicate  the  prosperous  condition  of  the 
mines  in  the  Tonopah  district. 

Golden  Arrow — The  recent  develop- 
ments on  the  Storm  Cloud  group,  five 
miles  south  of  Golden  Arrow,  at  pres- 
ent optioned  to  Tonopah  and  Reno  min- 
ing men,  have  created  considerable  in- 
terest in  the  district.  High-grade  silver 
ore  has  been  uncovered  in  shallow  work- 
ings, and  preparations  are  being  made 
to   sink  to  greater  depths. 


ifornailver — The  suit  between  the 
Southwestern  and  Silverminea  Co.  and 

the  miii  who  jumped  the  sixteen  claims 
last  July  on  the  assumption  thai  the 
regular  assessment  work  hail  not  been 
performed  has  been  settled.  A  l,.r>00,(>00 
shari'  corporation  will  be  organized  to 
take  nver  the  sixteen  claims,  and  the 
will  receive  100,000  shares  of 
stock  in  the  company  and  $1,000  in 
cash,  they  agreeing  to  relinquish  all 
right  and  title  to  the  ground. 

COLORADO 

Oura\    Leasing  Co.  to  Start  Mill — Road 

Building   to  Silverton 

Ouray — The  Welch-Worland  Mines 
Syndicate  has  shut  down  the  mill  at 
the  Wanakah  and  announced  that  it 
will  concentrate  on  a  certain  develop- 
ment drift  for  the  next  month.  If  this 
does  not  yield  new  ore,  the  company 
will  probably  abandon  the  property, 
permitting  it  to  revert  to  the  Ouray 
Union  Mining  &  Milling  Co. 

Rydin  and  Sederholm  are  driving  a 
development  or  exploratory  adit  low 
down  on  the  old  Great  Western,  to  look 
for  downward  continuation  of  the  old 
oreshoot. 

The  Ouray  Leasing  Co.  has  quit 
drifting  on  the  lower  adit  of  the  Bar- 
stow  and  is  opening  a  stope  in  the  ore 
discovered  by  the  drift  last  winter. 
The  mill  will  be  started  about  July  10. 

NEW  MEXICO 

Conditions       Improving — Silver       City- 
District   More  Active — Coal 
Plentiful 

Silver  City — Mining  conditions  gen- 
erally in  New  Mexico  are  improving. 
Production  in  the  state's  major  district, 
surrounding  Silver  City,  will  not  reach 
normal  for  some  time,  but  there  is  en- 
couragement in  the  statement  that 
Chino  wall  be  producing  at  50  per  cent 
of  normal  soon.  Necessity  for  doing 
assessment  work  before  July  has  tem- 
porarily caused  greater  activity.  Small 
shipments  of  silver  by  many  individ- 
ual operators  have  materially  increased 
the  silver  output.  Manganese  ship- 
ments are  totaling  600  to  1,000  tons  a 
day  from  Grant  County. 

Labor  presents  no  serious  difficulties 
now.  Mine  forces  are  being  increased 
gradually,  and  advance  notices  sent  out 
some  time  ago  warned  against  an  in- 
flux of  workers,  as  the  companies 
planned  to  hire  their  "old"  men  first. 
All  local  labor  has  been  absorbed  in 
manganese  operations  at  Silver  City 
and  Fierro. 

The  coal  strike  has  affected  mining 
only  as  an  incident.  The  New  Mexico 
coal  mines  produce  plenty  of  coal,  and 
the  camps  are  not  organized,  although 
an  attempt  at  organization  was  made 
recently,  and  resulted  in  small  trouble. 
Recent  reductions  on  freight  rates  to 
the  El  Paso  smelters  were  announced, 
and  were  helpful,  but  no  noticeable  ef- 
fect has  been  reported  as  a  result  of 
the  announcement  of  a  forthcoming 
general  reduction.  Such  a  general  re- 
duction, however,  will  increase  tonnage 
somewhat  in  the  future. 


\KI/<>\  A 

Gallup    Coal     Supplj     Ample— Skilled 

Miners  Scarce  at   Bisbei — Ray 

Consolidated  Wins  Suit 

The  coal  strike  appears   to  he 

seriously   affected    the    patrons    of   the 

Gallup,   N.   M..  field.     At   no  time  has 

en  failure  to  deliver  oi 

I,   or    smelter 

fuel,   and    the    pi  ice    ol    '  he    I 

been  dropping.  The  miners  struck  in 
sympathy  with  their  Eastern  co-work- 
ers, but  their  places  were  filled  by  sur- 
11  I-  or  new  men.  For  a  while 
n  was  atrorded  by  the  New 
Mexico  National  Guard,  but  that  was 
withdrawn  early  in  June.  Freight 
rates,  too,  have  fallen.  Coal  is  being 
delivered  at  Clarkdale  for  about  $3  per 
ton  freight,  a  drop  of  50c,  with  a  pos- 
sibility of  a  further  10  per  cent  reduc- 
tion, ordered  by  the  Arizona  Corpora- 
tion Commission.  The  late  freight  re- 
duction of  12J  per  cent  is  effective  until 
Oct.  15.  Much  of  the  Gallup  coal  is 
marketed  in  Southern  California,  in 
competition  with  Oregon,  Washington, 
and  British  Columbia  shoals. 

The  Arizona  &  Swansea  railroad 
again  is  in  operation,  from  Bouse  to 
Swansea,  Ariz.,  carrying  ore  and  con- 
centrates for  the  Swansea  Lease,  billed 
to  Humboldt.  The  railroad,  mainly 
owned  by  the  Mitchell  interests,  of  Los 
Angeles,  is  operated  under  order  of  the 
Arizona  Corporation  Commission, 
which  repeatedly  has  refused  permis- 
sion for  its  abandonment.  The  road 
is  twenty-three  miles  long. 

Skilled  miners  and  mechanics  are 
wanted  by  the  Copper  Queen  and  other 
mines  of  the  Bisbee  section.  Possibly 
300  more  miners  could  find  employ- 
ment, though  few  laborers  are  needed. 
The  same  condition  is  said  to  exist  in 
the  Globe  and  Jerome  districts. 

The  Copper  Queen  smelter  is  to 
produce  10,000,000  lb.  in  June.  There 
is  a  report  that  concentrates  soon  will 
be  coming  from  Morence. 

Ray — The  Ray  Consolidated  Copper 
Co.  has  won  its  suit  against  the  Ray- 
Broken  Hills  Mining  Co.,  P.  A.  Schil- 
ling, and  Joseph  Sherlock,  a  jury  find- 
ing for  the  plaintiff  in  all  twelve  ques- 
tions submitted.  The  question  of  the 
ownership  of  the  water  supply  of  In- 
diana Springs  was  involved. 

UTAH 

Park  Standard  Mining  Co.  Incorporated 

— Alta-Wasatch  Railroad  Seeks 

Permission  to  Shut  Down 

From  Our  Special  Correspondent. 

Eureka — Shipments  for  the  week 
ended  June  2  amounted  to  168  cars. 
Shippers  were:  Chief  Consolidated,  56 
cars;  Tintic  Standard,  36;  Iron  Blos- 
som, 18;  Eagle  &  Blue  Bell,  11;  Vic- 
toria, 10;  Grand  Central,  10;  Colorado, 
10;  Centennial-Eureka,  4;  Swansea,  3; 
Mammoth,  2;  Empire  Mines,  2;  Sioux 
Consolidated,  2;  Sunbeam,  2;  Bullion 
Beck,  1,  and  Tintic  Drain  Tunnel,  1. 

Park  City — Shipments  for  the  week 
ended  June  2  amounted  to  3,437  tons. 
Shippers  were:  Ontario,  1,435  tons; 
Park-Utah,  819  tons;  Silver  King  Coali- 
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■  Daly  West, 

camp, 

ped  for  many  years, 

.  i  g   d  ore  attention  since 

ah  in  this  section  became 

producers  of  the  state. 

n    the   Ontario 

I  the  north-south  fault  di- 

oroperty    has     stimulated 
I   cently,  a  new  company,  the 
v  •  bag  Co.,  has  been  in- 
i  \ploit  ground  in  the  east- 
ion  adjoining  the  Valleo.    This 
company  owns  ten  claims  and  has    120 
inder  lease  besides.     The  incor- 
X.    A.    Dunyon,    M.    J. 
and   John    D.    Foster,    of    Park 
,i  K.  P.  Morris  and  Judge  Will- 
iam H.  Bramel.  of  Salt  Lake  City.    The 
company  is  capitalized  at  $150,000. 

.\ita— The  Little  Cottonwood  Trans- 
portation Co.,  which  owns  a  narrow- 
gage  road  running  from  Alta  to  Wa- 
satch, has  applied  to  the  State  Public 
Utilities  Commission  for  permission  to 
remain  inactive  during  the  present  ship- 
ping season.  The  reason  given  is  that 
a  number  of  Alta  mines  have  made 
arrangements  to  have  their  ores  taken 
itch  by  teams.  The  latter  are 
available  throughout  the  year,  when- 
ever the  roads  are  sufficiently  open, 
whereas  the  railroad,  owing  to  climatic 
conditions,  is  necessarily  inactive  for 
about  half  of  the  year.  For  this  reason 
transportation  by  team  appears  more 
practicable.  From  Wasatch  the  ores 
are  taken  over  to  Denver  &  Rio  Grande 
to  the  smelter  at  Murray. 

Work  is  being  done  at  the  West 
Toledo,  which  lies  in  Little  Cottonwood 
Canyon  between  the  Cardiff  and  the 
Columbus-Rexall.  Directors  recently 
elected  are  J.  C.  Dick,  A.  J.  Hurley, 
Arthur  Thomas,  James  A.  Foley,  and 
Thomas  L.  Mitchell. 

Sail  Lake  City— Roads  in  Big  Cotton- 
wood Canyon  are  opening  up.  The  Alta 
Tunnel  &  Transportation  Co.  has  broken 
its  way  through  to  its  upper  ore  piles, 
and  has  made  its  twenty-third  shipment. 

WISCONSIN-ILLINOIS 
Rate  of  Production  Increased  in  Zinc- 
Lead  District — Labor  Still 
Plentiful 
Platteville — The  rate  of  production 
of  finished  zinc  ore  concentrates  for 
May  has  slightly  increased  over  pro- 
duction for  any  other  month  this  year. 
The  production  for  May  will  be  approx- 
imately 3,200  tons  of  60  per  cent  zinc 
ore  concentrates.  The  surplus  of  zinc 
concentrates  available  for  sale  has 
been  reduced  to  about  3,000  tons.  Lead 
ore  concentrates  are  being  sold  as  rap- 
idly as  produced,  and  no  surplus  exists 
in  the  district.  Future  production  of 
the  district  will  be  highly  dependent 
upon  an  increased  market,  as  few 
mines  can  produce  ore  at  a  profit  on 
the  now  prevailing  market  of  $31  per 
ton.  Should  the  market  advance  from 
$5  to  $10  per  ton  in  the  next  few 
months,  no  doubt  production  would  be 
stimulated    50   per   cent,    the   rate    of 


production  now  being  aboul    I i  per  cent 
of  normal. 

[fort  of  mining  com- 
n  the  district  is  being  brought 
to  bear  to  reduce  freight  rates  on  ores 
to  Eastern  smelters.  A  joint  confer- 
ence of  railroad  officials  and  repre- 
sentatives of  the  minin.tr  industry  was 
held  in  Chicago  May  22  with  this  pur- 
pose in  view. 

Labor  in  the  district  at  present  is 
plentiful,  considering  the  small  produc- 
tion. Should  production  be  materially 
increased,  there  would  be  a  shortage 
of  miners. 

Prospecting  for  new  orebodies  will 
be  started  by  the  Vinegar  Hill  Zinc 
Co.  in  the  near  future  after  a  lapse 
of  nearly  two  years  from  this  line  of 
development. 

JOPLIN-MIAMI  DISTRIGT 

Extensive  Drilling  Started  by  American 

Zinc,  Lead  &  Smelting  Co.— Butte- 

Kansas  and  Acme  to  Resume 

BY  P.  R.  COLDREN 

Joplin — The  American  Zinc,  Lead  & 
Smelting  Co.  has  taken  a  drilling  option 
on  320  acres  immediately  adjoining  its 
High  Five  mine,  in  Missouri,  in  the 
Waco  camp,  and  has  started  eight  drills 
in  operation  in  a  development  cam- 
paign. The  company,  according  to  a 
rumor,  is  planning  extensive  drilling 
from  this  location  toward  the  east,  pos- 
sibly as  far  as  the  old  Neck  City  camp 
in  the  Missouri  field,  northeast  of  Car- 
terville,  but  officials  of  the  company 
deny  that  any  such  plans  have  been 
completed. 

The  company's  High  Five  mine  is 
operating  steadily  and  with  good  re- 
sults. It  is  in  Missouri,  but  the  west 
side  of  the  lease  is  bounded  by  the  Kan- 
sas-Missouri state  line.  The  Barnsdall 
Zinc  Corporation,  which  is  the  big 
operator  in  the  Waco  camp,  has  one 
mine  on  the  Missouri  side  and  two  mines 
in  Kansas. 

Announcement  has  just  been  made  by 
officials  of  the  Butte-Kansas  Mining  Co. 
that  the  Butte-Kansas  and  the  Acme 
mines  will  resume  at  once,  following  a 
shut-down  since  October,  1920.  Since 
being  down  the  company  has  carried  on 
an  extensive  drilling  campaign  on  the 
north  part  of  its  lease,  and  has  put 
down  about  150  holes. 

SOUTHEAST  MISSOURI 

Improved  Price  of   Lead   Causes 

Greater  Activity 

Activity  in  the  southeast  Missouri 
lead  belt  is  slowly  increasing  in  view 
of  the  excellent  pig  lead  market  of 
5Jc.  The  coal  strike  thus  far  has  not 
affected  operations  there,  as  the  four 
large  companies  laid  in  a  supply  for 
sixty  days  or  more,  before  the  strike 
started  on  April  1,  and  should  their 
supplies  become  exhausted  before  the 
Illinois  mines  reopen,  which  it  now 
seems,  may  be  delayed  until  Sept.  1, 
they  will  be  able  to  get  western  Ken- 
tucky coal  for  $5  per  ton,  which  will 
not  be  more  than  30  or  40  per  cent  ad- 
vance over  recent  Illinois  prices. 
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The  proposed  horizontal  reduction  of 
10  per  cent  in  freight  rates  will  not 
have  an  important  bearing,  it  is  said, 
as  pig  lead  is  generally  sold  in  the 
St.  Louis  market,  and  producers  al- 
ready have  special  rates  to  the  Illinois 
coal  fields.  The  expected  advance  in 
Illinois  coal  prices  after  the  strike  is 
over  will  have  a  much  greater  influ- 
ence. 

The  Annapolis  Lead  Co.  is  now  erect- 
ing a  1,000-ton  mill  and  recent  drilling 
has  considerably  enlarged  its  orebody. 
It  has  also  taken  an  option  on  the 
Schulte  lands,  near  Fredericktown, 
where  a  shaft  was  started  by  the  late 
H.  J.  Cantwell. 

ALABAMA 
North   American   Steel   Merger   of   Im- 
portance to  Birmingham  District 
— Operators   Activity   In- 
creasing 
By  George  Huntington  Clark' 
Birmingham — Of  most  importance  to 
Alabama  at  the  beginning  of  June  is 
the   reported   merger   of   the    Midvale, 
Republic,    and.    Inland    steel    corpora- 
tions  into   the   newly  organized   North 
American  Steel  Corporation.     Through 
this  merger,  Birmingham  is  to  become 
the  southern   end   of  a  great  steel   in- 
terest,  the   Republic  Iron   &   Steel  Co. 
owning   three   large   and   modern   blast 
furnaces    situated    at    Thomas,    ample 
coke    oven   plants,   and   coal    and    iron 
mines,    together    with    extensive    dolo- 
mite quarries  at  various  points  in  the 
district,  practically  all  of  which  prop- 
erties are  now  in  active  operation. 

Whether  these  properties  are  to  be 
made  the  nucleus  around  which  to  build 
up  a  southern  steel  business  is  as  yet, 
of  course,  purely  conjectural,  but  many 
conditions  surrounding  these  Republic 
properties  strongly  indicate  such  a 
purpose.  On  the  basis  of  present  op- 
eration, the  companies  in  the  merger 
are  said  to  have  a  combined  ingot  pro- 
duction of  5,000,000  tons  per  year. 

Notwithstanding  May  increases  in 
iron  making,  yard  stocks  of  iron  held 
decreased  in  May  20,000  tons,  being 
estimated  June  1  at  60,000  tons, 
against  235,000  tons  of  accumulated 
stocks  on  hand,  June  1,  1921. 

The  Sloss  Sheffield  Steel  &  Iron  Co., 
by  blowing  in  another  North  Birming- 
ham stack,  has  advanced  its  production 
from  five  active  furnaces  to  a  monthly 
iron  output  of  approximately  50,000 
tons.  Coal  production  has  increased 
from  275,000  to  325,000  tons  per  week. 
The  Federal  Coal  Terminal  recently 
completed  at  Mobile,  with  a  loading 
capacity  of  40,000  tons  for  bunker  and 
export  coal,  has  now  been  placed  in 
operation  as  an  assisting  factor. 

Operations  of  the  Tennessee  Coal, 
Iron  &  R.R.  Co.  are  continuing  at 
capacity. 

With  labor  advances  recently  and 
voluntarily  made,  both  by  the  Tennes- 
see company  and  by  the  Woodward 
Iron  Co.  to  all  classes  of  mine  men  and 
furnace  men,  unemployment  is  stated 
to  be  virtually  now  at  an  end,  and 
skilled  labor  in  demand. 
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Daily  Prices  of  Metals 


Copper,  N.  Y„ 
net  rc6nrry* 
Klectrolj  tio 

Tin 

Lead 

Zinc 

June 

99  Per  Cent 

Straits 

N.  Y. 

St.  L. 

St.  L. 

8 

2 

31.125 

32.00 

5  75@5.80 

5.50@5.65 

5.40@5.425 

9 

13.625 

31.00 

31.875 

5.75@5.80 

5  625 

5.40@5.425 

10 

13.625 

31.00 

31.87S 

5.75 

5.625 

5.40@5.425 

12 

13.50@13.62S 

30  50 

31.50 

5.75 

5.625 

5.425 

13 

13.50@13.625 

30.25 

31.00 

5.75 

5.625 

5.425 

14 

13.50@13.625 

30.375 

31.125 

5.75 

?  625 

5.425 

•These  prices  correspond  to  the  following  quotations  for  copper  delivered:  June  8th, 
13.875®  14;  9th  and   10th,   13.875;   12th  to    14th.   inc..   13.75®  13.875c. 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
the  major  markets,  reduced  to  the  basis  of  New  York  cash,  except  where  St.  Louis 
Is  the  normal  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Copper  is  commonly  sold  "delivered,"  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
shapes.      Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  is  quoted  on  tlu- 
basis  of  spot  American  tin.  99  per  cent  grade,  and  spot  Straits  tin.  Quotations  for  lead 
reflect  prices  obtained  for  common  lead,  and  do  not  include  grades  on  which  a  premium 
Is  asked. 

London 


Copper 

1 
Spot 

rin 

3M 

Zino 

June 

Standard 

Electro- 
lytic 

Spot 

3M 

Spot 

3M 

Spot 

3M 

8 
9 
10 
12 
13 
14 

62| 
62 

61f 

61 

61! 

62? 
62! 

61| 
61! 
61| 

69* 
69} 

69i 
69 
69 

153» 
153 

isii 

150} 

150  J 

154} 
154J 

i53J 
151} 
1511 

24! 
24| 

24| 
24} 
24} 

23! 
23| 

23} 
23} 
23} 

28} 
28} 

28} 

28 

27f 

27! 

27| 

27! 
27} 
27! 

The  above  table  gives  the  closing  quotations  on  the  London  Metal  Exchange, 
prices  in  pounds  sterling  per  ton  of  2,240  lb. 


Silver  and  Sterling  Exchange 


Sterling 
Exchange 
"Checks" 

Silver 

June 

~12~ 

13 
14 

Sterling 
Exchange 
"Checks" 

Silver 

June 

New  York 

Domestic 

Origin 

New  York 
Foreign 
Origin 

London 

New  York 

Domestic 

Origin 

New  York 
Foreign 
Origin 

London 

8 
9 

10 

449| 
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New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  in  cents  per 
troy  ounce  of  bar  silver,  999  fine.  London  quotations  are  in  pence  per  troy  ounce  of 
sterling  silver,  925  fine.  Sterling  quotations  represent  the  demand  market  in  the  fore- 
noon.    Cables  command  three-eightha  of  a  cent  premium. 


Metal  Markets 

New  York,  June  14,  1922 

Buying  has  not  been  so  active  during 
the  last  week,  and  prices  in  general 
have  shown  a  somewhat  easier  tendency 
as  a  result,  though  zinc  continues  firm. 
The  violent  decline  in  security  prices  on 
the  New  York  Stock  Exchange  on  Mon- 
day without  doubt  had  a  depressing 
effect  on  the  metal  market.  The  reac- 
tion was  to  be  expected,  however,  after 
the  long  upward  swing;  it  is  not  likely 
to  assume  large  proportions,  for  metal 
is  going  into  consumption  at  a  satis- 
factory rate  and  general  business  con- 
ditions continue  to  show  improvement. 
The   coal   strike   continues,   and   stocks 


are  being  depleted.  Non-union  produc- 
tion cannot  keep  pace  with  consump- 
tion. However,  until  an  actual  pinch 
is  more  in  evidence  there  seems  little 
likelihood  of  a  settlement. 

Copper 

The  amount  of  copper  sold  in  the 
last  ten  days  has  been  exceedingly 
small,  and  although  the  larger  pro- 
ducers are  holding  their  prices  steady 
at  from  131  to  14c.  delivered,  the  pres- 
ence of  speculative  lots  and  offerings 
by  trading  interests  has  had  the  effect 
of  depressing  the  price  at  which  the 
metal  could  be  obtained.  The  sales  at 
the  higher  prices  were  confined  chiefly 
to  carload  business,  but  there  was  little 


demand  for  larger  lots.    Quick  • 
a  probable  weakness  in  the  marl 

and   Tuesday  two   larjj< 
trical  companies   put  nut   inquiri 

with  deliveries   running 
into    the    future    months,    and    n 
very    attractive    offers    at    prices    sub- 
stantially below  those  which  had  been 
ruling  up  to  that  time. 

Export  demand  did  not  fall  away  to 
the  extent  that  domestic  did,  but  the 
prices  realized  did  not  average  quite  so 
high  as  last  week.  In  the  last  two  or 
three  days,  second-hands  have  offered 
copper  at  1.3.5c,  f.a.s. 

Lead 

The  official  contract  price  of  the 
American  Smelting  &  Refining  Co.  con- 
tinues at  5.75c,  New  York. 

Demand  in  the  East  has  not  been 
quite  so  active  during  the  last  week, 
and  the  premiums  asked  by  outside  in- 
terests have  become  largely  nominal. 
Lead  has  been  freely  available  the  last 
few  days  at  5.75c,  New  York,  from 
more  than  one  producer,  and  deliveries 
at  this  price  could  be  arranged  for  as 
late  as  September.  One  producer  who 
has  been  inactive  for  some  time  was  a 
ready  seller.  Spot  delivery  has  been 
held  at  a  5-  to  10-point  premium,  but 
sales  have  been  comparatively  small. 

In  the  St.  Louis  district,  practically 
all  of  the  business  has  been  done  by 
one  important  producer,  who  has  been 
selling  freely  at  5.625c  Efforts  by 
others  on  Thursday  and  Friday  to  se- 
cure 5.65c.  were  not  favorably  received; 
in  fact,  some  sales  were  made  on  those 
days  even  below  5.60c 

The  market  appears  to  be  likely  to 
stand  at  present  levels  for  a  time,  and 
the  unloading  of  surplus  stocks  and  the 
diversion  of  supplies  ordinarily  going 
to  Europe  has  had  the  stabilizing  effect 
desired. 

Zinc 

The  most  important  news  of  the  week 
is  the  statistics  released  by  the  Ameri- 
can Zinc  Institute,  which  are  as  fol- 
lows: Stock  on  hand,  May  1,  51,728 
tons;  produced  during  May,  27,419; 
shipped  during  May,  38,738;  leaving 
stock  on  hand  May  31,  40,409.  Shipped 
during  May  for  export,  3,518.  Stored 
for  account  of  customers  (not  included 
in  stock  on  hand),  1,808.  Total  retort 
capacity,  152,008;  number  of  retorts 
available,  133,456;  average  number  of 
retorts  operating  during  May,  47,885; 
number  operating  at  end  of  month,  48,- 
765.  The  decrease  in  stocks  is  looked 
upon  as  exceedingly  favorable  to  higher 
prices,  and  if  consumption  continues  to 
outstrip  production  the  price  will  soon 
reach  such  a  figure  that  some  of  the 
Northwestern  producers  now  shut  down 
will  find  a  resumption  profitable.  De- 
mand during  the  week  has  been   good 
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from  both  galvanising  and  brass  inter- 

I  the  price  is  slightly  above  the 

•'  re.    High-grade 

tO-point 

The     N.  •'■ 
points  above  the  St.  Louis 

Tin 
declined,  owing  to  weak- 
London  prices  and  a  fall  in  ster- 

Spot    tin   has   been   in 
ply  during  the  last  two  or  three 
.1  is  now  obtainable  at  the  same 
isked    for   forward    de- 
Thursday    ami    Friday    a    lc. 
premium  was  asked.     The  stocks  held  in 
•  cm  to  be  in  a  con- 
dition   of   active    liquidation,    and    it    is 
reported    that    2.500    tons     left     those 
shores   during   the   first    week   in   June. 
This   has   had   a   somewhat   depressing 
effect,     Banca    tin,   which    is   of  higher 
grade  than  Straits,  though  not  so  well 
known,  has  gone  begging,  and  sold  yes- 
terday for   5c.   less   than  was  obtained 
is.     Chinese  tin  is  still  offered. 
Arrivals   of   tin.   in   long  tons:    June 
12th,  Liverpool,  25;  13th.  Liverpool,  20. 

Gold 

Gold  in  London:  June  8th,  91s.  6d.; 
9th,  91s.  9d.;  12th,  91s.  9d.;  13th,  92s. 
Id.;  14th,  92s.  6d. 

Foreign  Exchange 

Sterling  reacted  during  the  week  and 
other  foreign  exchanges  shared  in  the 
decline.  On  Tuesday,  June  13,  francs 
were  8.77c;  lire,  4.97c;  marks, 
0.31625c;  and  Canadian  dollars,  99.125c 

Silver 

The  market  continues  uncertain,  with 
only  moderate  business,  although  the 
demand  in  the  early  part  of  the  week 
for  prompt  New  York  delivery  brought 
the  local  price  well  above  the  parity  of 
the  London  quotation.  The  market 
closes  quiet. 

Correction — The  price  of  silver  in 
London  on  June  7  was  quoted  last 
week  as  35 Jd.  This  should  have  been 
3684 

Mexican  Dollars— June  8th,  551;  9th, 
55;  10th,  55;  12th,  541;  13th,  551;  14th, 
551. 

Other  Melals 

Quotations  cover  large  wholesale  tots  unless 
otherwise  specified. 

Aluminum  —  20c  per  lb.  for  99  per 
cent  grade;  19c.  for  98@99  per  cent; 
18c  for  94@98  per  cent.  Outside  mar- 
ket nominal  at  17.25@18.25c.  for  98@99 
per  cent  virgin  grades. 

Antimony  —  Chinese  and  Japanese 
brands,  5.25@5.30c  W.C.C.,  6@6Jc. 
Cookson's  "C"  grade,  spot,  8.75c 
Chinese  needle  antimony,  lump,  nominal, 
3.5@4c.  per  lb.  Standard  powdered 
needle  antimony  (200  mesh)  nominal 
at  51c  per  lb.  White  antimony  oxide, 
Chinese,  guaranteed  99  per  cent  SbiO,, 
6.75@7c. 

Bismuth — $2@$2.10  per  lb. 

Cadmium— $1.20@$1. 25  per  lb. 

Iridium — Nominal,  $150@$170  per  oz. 

Nickel — Standard   market,  ingot  and 


-hot.  36c.J  electrolytic,  39c  Outside 
market   quiet   at   29(n>32c.  per  lb. 

Palladium — $55@$57.50  per  oz. 

Platinum     (87.50  per  oz. 

Quicksiher— $55@$56  per  75-lb.  flask. 
San   Francisco  wires  $55.     Strong. 

The  prices  of  Cobalt,  Magnesium, 
Molybdenum,  Monel  Metal,  Osmium, 
Rhodium.  Selenium,  Thallium  and 
Tungsten  are  unchanged  from  the 
prices   in    the   issue  of  June  3. 

Metallic  Ores 

lake  Superior  Iron  Ore — Prices  for 
the  1922  season  were  developed  last 
Friday  at  a  50c.  decline  from  the  1921 
schedule,  making  Mesabi  non-bessemer 
f.o.b.  Lake  Erie  docks.  The 
Lake  vessel  i-ate  is  down  10c.  and  ship- 
pers expect  25c  reduction  in  upper 
Lake  rail  freight  rates,  thus  having 
15c.  of  the  decline  to  absorb  themselves. 

Chrome,  Magnetite,  Manganese,  Mo- 
lybdenum. Tantalum,  Titanium,  Tung- 
sten, Uranium,  Vanadium,  and  Zircon 
ore  are  unchanged  from  the  quotations 
published  June  3. 

Zinc  and  Lead  Ore  Markets 

Joplin,  .Mo.,  June  10 — Zinc  blende,  per 
ton,  high,  $33.55;  basis  60  per  cent  zinc, 
premium,  $33.50;  Prime  Western 
$32.50;  fines  and  slimes,  $31@$29; 
average  settling  price,  all  grades  of 
blende,  $31.27;  calamine,  basis  40  per 
cent  zinc,  $15. 

Lead,  high,  $73.95;  basis  80  per  cent 
lead,  $75@$78;  average  settling  price, 
all  grades  of  lead,  $72.96  per  ton. 

Shipments  for  the  week:  Blende, 
11,044;  calamine,  33;  lead,  1,344  tons. 
Value,  all  ores  the  week,  $443,360. 

Scarcity  of  purchasable  ore  has  de- 
veloped sharp  competition  among  buy- 
ers to  secure  a  supply  in  anticipation 
of  a  possible  railway  strike.  Smelters 
have  already  purchased  a  considerable 
tonnage  and  are  making  unusual  effort 
to  move  material  to  the  works  as 
speedily  as  possible. 

Limited  production  of  lead  in  the 
West  keeps  the  demand  centered  on  the 
supply  of  this  district. 

Platteville,  Wis.,  June  10— Blende, 
basis  60  per  cent  zinc,  $33  per  ton.  Lead 
ore,  basis  80  per  cent  lead,  $77.50  per 
ton.  Shipments  for  the  week:  Blende 
241  tons;  lead  ore,  none.  Shipments 
for  the  year:  Blende,  6,945  tons;  lead 
ore,  977  tons.  Shipped  during  the 
week  to  separating  plants,  1,117  tons 
blende. 

Non-Metallic  Minerals 
Feldspar — Canadian  feldspar,  13  per 
cent   Kfi   and   65   per   cent   SiO„,   con- 
tinues at  $10  per  net  ton,  f.o.b.  Quebec 
quarry.     Market  improving. 

Graphite — Ceylon  lump,  first  quality, 
7@10c  per  lb.,  f.o.b.  N.  Y.;  chip,  5@ 
6.5c.  per  lb.;  dust,  4@5c  per  lb.;  amor- 
phous crude,  $18@$70  per  ton;  flake, 
6@9c  per  lb.  The  market  is  somewhat 
improved,  although  most  consumers 
still  have  large  stocks  on  hand.  Present 
purchasing  is  only  for  certain  grades 
on  which  demand  could  not  be  antici- 


pated. Expected  import  duties  no 
doubt  are  contributing  to  increased  buy- 
ing before  they  become  effective. 

Talc — High-grade  foundry  talc,  $20 
per  ton,  or  $18  in  carload  lots,  f.  o.  b. 
Virginia   mills.     Demand   better. 

Asbestos,  Barytes,  Bauxite,  Borax, 
Chalk,  China  Clay,  Emery,  Feldspar, 
Fluorspar,  Fuller's  Earth,  Gypsum, 
Limestone,  Magnesite,  Mica,  Monazite, 
Phosphate,  I'umice,  Pyrites,  Silica, 
Sulphur,  and  Talc  are  unchanged  from 
the  prices   published  June  3. 

Mineral  Products 

Arsenious    Oxide — 7@7.25c.    per    lb. 

Copper  Sulphate  —  6.25c.  for  large 
crystals.     Prompt  shipment  scarce. 

Sodium  Nitrate— $2.50  per  100  lb. 
ex  vessel,   Atlantic   ports. 

Potassium  Sulphate  and  Sodium  Sul- 
phate are  unchanged  from  quotations 
of  June  3. 

Ferro -Alloys 

Ferrosilicon — 10  to  15  per  cent,  $38 
@$40  per  gross  ton,  f.o.b.  works;  50  per 
cent.  $58@$60;  75  per  cent,  $115@$120. 

Ferrocerium,  Ferrochrome,  Ferroman- 
ganese,  Ferromolybdenum,  Ferrotita- 
nium,  Ferrotungsten,  Ferro-uranium, 
and  Ferrovanadium  are  unchanged  from 
the  prices  published  June  3. 

Metal  Products 

Copper  Sheets — New  York  base, 
20.50c.  per  lb.;  wire,  15.75c. 

Nickel  Silver— 26.75c  per  lb,  for  18 
per  cent  nickel   Grade  "A"  sheets. 

Yellow  Metal — Dimension  sheets, 
17.75c;  rods,  14.75c  per  lb. 

Lead  Sheets  and  Zinc  Sheets  are  un- 
changed from  the  quotations  published 
in  the  June  3  issue. 

Refractories 
Bauxite  Brick,  Chrome  Brick,  Chrome 
Cement,  Firebrick,  Magnesite  Brick, 
Magnesite  Cement,  Silica  Brick,  and 
Zirkite  are  unchanged  from  the  prices 
appearing  in  the  issue  of  June  3. 

The  Iron  Trade 
Pittsburgh,  June  13,  1922 

The  steel  market  position  continues 
a  strong  one  throughout,  but  with  a 
lessened  turnover,  mills  being  comfort- 
ably sold  up  and  buyers  somewhat  more 
cautious.  Bars,  shapes,  and  plates 
range  from  1.60c.  to  1.80c,  depending 
on  tonnage,  time  of  delivery  and  other 
conditions,  and  hoops  and  sheets  also 
show  a  price  range. 

The  Steel  Corporation's  unfilled  ob- 
ligations increased  by  157,311  tons  in 
May,  against  an  increase  of  602,769 
tons  in  April. 

Pig  Iron. — The  market  continues 
stagnant,  quotable  prices,  now  partly 
nominal,  remaining  at  $25,  Valley,  for 
bessemer  and  basic  and   $24  for  foundry. 

Coke 
Connellsville      Coke — Demand      and 
offerings  are  limited,  prices  remaining 
at  about  $7  for  furnace  and  $7.50  for 
foundry. 
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Nevada  Consolidated  Copper  Co. 

The  combined  statement  of  the  Nevada  Consolidated 
Copper  Co.  and  the  Nevada  Northern  Railway  Co.  for  the 
year  1921  is  as  follows: 


Property(  equipment  and  construction 

i  ctinsuishmenl  and  deprecial  ion 


Investments  in  securities  and  rights 
Deferred  charges  to  mining  opera) 

Copper  Export  \- iiitmn,  ln<'  suspense 

Materials  and  supplies  on  hand. 
Accounts  and  notes  collectible 
1  deferred  aooounta 
Metals  on  hand  and  in  transit 
Marketable  securities 




Dec    II,  1921        Dec    31.  1920 

$21,389,593  62     $21,087,195  03 

12,858.047   98        11.915,323   21 


$8,531,545  64 

58,599  23 

5,620.701  49 

524.794  34 

1.540.028  II 

656.854  83 

179,816  18 

2.644.688  50 

235.534  00 

3.419,452  02 


$1,171,871.82 

58.599.23 

5.655,536.03 


2.124,540  33 
446,297  49 
96.708  37 

7.017,301.57 
235.534  00 
867,353.84 


$23,412,014   34     $25,673,742.68 


LIABILITIES 

Capital  stock  outstanding  i  Nev.  Con.  Cop.  Co. 

only)  $9,997,285  00 
Surplus  (from  capital  stock  and  securities  sold 

it  excess  of  par  value  or  cost) 7,071,850.  17 

Accounts  payable  (not  duel .                     456,650.46 

Unpaid  treatment  on  metals  (not  duet      ..      .  343, 172  48 

Deferred  accounts.  73.744.05 

Surplus  from  operations  5,469,312    18 


$9,997,285.00 

7,071,850  17 
814,567  95 
548,240.43 
66,537.73 

7,175.261.40 

$23,412,014  34     $25,673,742.68 

The  statement  of  operations  for  the  year  ended  Dec.  31. 
1921,  is  as  follows: 

Operating  revenue 

Copper  produced— 9,362.325  lb.  <5    12.535c. 

f.o.b.  refinery  $1,173,595.62 

Gold  and  silver  produced 106,550.95 

$1,280,146.57 
Operating  expenses 

Mining,    including   proportion    of   stripping 

expense $375,291.82 

Ore  delivery— mine  to  mill .  80, 786 .  34 

Milling 374,698.48 

Smelting 264,323  47 

Freight  and  refining 167.328.67 

Selling  commission 1,315  28         1,263,744.06 

Net  profit  from  operations    $16,402.51 

Miscellaneous  income 34, 1 2 1  .  46 

Total  income $50,523  97 

Charges  against  income 

Depreciation $857,341 .  08 

Shutdown  expense.  714,440.05 

Loss    on    copper    sold    during     shutdown 

period 111,907.24  1,683,688.37 

Net  loss  to  surplus  account $1.633, 164. 40 

SURPLUS    FROM   OPERATIONS 

Balance  Dec  31,  1920 $6,538,602.24 

Loss  for  year  (exclusive  of  depletion) 1,633,164.40 

Balance,  Dec.  31,  1921 $4,905,437.84 

Operations  were  suspended  on  March  31,  1921,  at  the 
company's  properties  at  Ruth  and  McGill  in  Nevada.  The 
ore  mined  amounted  to  450,590  tons,  assaying  1.62  per  cent 
copper.  Dry  tons  milled  was  392,645,  averaging  1.49  per 
cent  copper. 

Production  of  refined  copper  during  the  1921  operating 
period  was  9,362,325  lb.  as  compared  with  48,311,985  lb.  for 
1920.  Excluding  depreciation  of  plant  and  equipment,  but 
including  all  taxes  and  overhead,  the  total  operating  cost 
per  pound  of  copper  produced  was  13.50c.  Applying  the 
usual  credits  for  gold  and  silver  and  miscellaneous  earnings, 
amounting  to  1.16c.,  the  net  copper  cost  for  1921  was  12.34c. 
as  compared  with  15.67c.  per  lb.  on  similarly  calculated  costs 
for  the  year  1920. 


Oriental  Consolidated  Mining  Co. 

The  balance  sheet  of  the  Oriental  Consolidated  Mining  Co., 
with  head  office  at  15  Broad  St.,  New  York,  and  mines  and 
works  in  the  Unsan  district  of  Korea,  was  as  follows,  as  of 
Dec.  31,  1921: 

'  IAPI1   W       \M>     1.1  111!!  I  1  II 

t  !apita  Isto  i  >  noo.OOO 

Less  unissued  stock  706,100 

$4,293,900 

Sundry  creditor*  35  689 

Surplus  profits  on  hand  June  30,  1920  520,693 

Less: 

Dividend  No.  40paid  July.  I<>20 

lend  No.  41  paid  August.  1921 . . 
United  States  income  tax  paid. .  . 
Loss  for  eighteen  months.  June  30.   1920  t. 
Dec.  31,  1921 


$214,695 
214.695 
33.120 


Deficit  Surplus.  Dec.  31,  1921 
Reserves  for 

Depreciation 

Depletion 


Net  Surplus  and  Reserve 


$2,332,745 


$6,662,335 
PROPERTY    AND     ASSETS 

Mines  and  property  '$4,293,900 

New  construction  and  development  1,029,769 

Additions  as  of  March  1 ,  191 3 — p" 

Cash 

Sundry  debtors 

Supplies   

Tax  1 922  paid  in  advance 
)  paid  in  advance 


i  of  March  1.  1913 — plant  and  equip 


750.000 
257,259 

49,254 
261,429 

12,500 
8,222 


$6,662,335 


Profit-and-loss-account  for   the   eighteen    months    ending 
Dec.  31,  1921,  is  as  follows: 


Mining  costs,  327, 1 93  tons  of  c 

Miling  costs 

Concentrates  expenses .  . 
Transportation  of  ore .  .  . 
General  expenses 

Total  operating  and  general  expenses $4.40  $1,435,295 

Depreciation 1.14        375,000 

Depletion,  5  per  cent  of  output .  .25  81,345 


DEBIT 

Cost 
Per  Ton 
$2.98 

.25 

80,971 

.02 

5,472 

.49 

159.069 

$5.  07  $1,657,576 


CREDIT 

Bullion  from  mills $2.41  $788,770 

Concentrates 2.56  838,135 

I  nterest  and  other  receipts .10  30,669 


$5.07  $1,657,576 


The  total  receipts  for  the  eighteen  months  were  $5.07  per 
ton;  the  costs,  $4.40  per  ton;  and  the  depreciation  and  de- 
pletion reserves,  $1.39  per  ton;  leaving  a  net  loss  of  72c.  per 
ton.  The  efficiency  of  native  labor  was  reported  to  be  lower 
than  ever  before,  and  the  adverse  exchange  tended  to  keep 
away  Chinese  labor.  Timber  was  unusually  expensive.  The 
combined  ore  averaged  $6.05  per  ton.  The  report  is  par- 
ticularly complete  and  gives  detailed  costs  of  all  operations. 

The  company  reports  that  operating  costs  continue  to 
be  high.  Two  5  per  cent  dividends,  aggregating  $429,390, 
were  paid  during  the  eighteen-month  period  between  July 
1,  1920,  and  Dec.  31,  1921,  the  report  explaining,  however, 
that  most  of  the  money  for  these  was  obtained  from 
accumulated  surplus  and  not  from  profits  earned  during  the 
period. 

Fire  broke  out  in  Tabowie  mine  on  Nov.  10,  1920,  causing 
heavy  damage.  Six  months'  efforts  were  required  to  put  out 
the  fire.  Tonnage  mined  and  milled  was  consequently  much 
reduced. 
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The  Advance  in  Metal  Prices 
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T|  IVING  in  metal-mining  districts  and  inves- 
-   of  metal-mining  companies   i 
adencies  of  the  more 
■   ferrous  metals  in  the  last  three  months,  as 
•    l ;  •       eompanying  chart, 
tying  movement  in  copper  which  took  place  in 
;.    winter  of  1921  Left  the  refinery  price  at 
e  beginning  of  this  year.     The  January  demand 
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. nnped.  owing  to  the  desire  of  certain  pro- 
.  i  mined  amount,  or  their  current  out- 
D   the  domestic   market.     Though  sales  for  February 
■  i  an   improvement,  amounting   to   slightly  over   100,- 
00   lb.,   the  demand   came   too  late  to  affect  the  price 
before  the  end  of  the  month. 


Jon  Feb         Mar         Apr 

ations  in  Metal  Prices 

Despite  the  large  sales  of  March,  reported  at  184,000,000 
lb.,  the  price  did  not  materially  advance,  and  the  announce- 
ment of  a  resumption  of  production  by  the  porphyries  had  a 
most  depressing  effect,  causing  the  price  to  fall  to  what  will 
in  all  probability  be  the  low  of  the  year — 12.25@12.375c, 
refinery.  Then  it  began  to  be  realized  that  the  resumption 
was  justified  by  the  fact  that  most  of  the  companies  were 
practically  sold  out  of  stocks  of  copper  available  for  domes- 
tic deliveries,  and  that  average  demand  would  necessitate 
an  increased  supply.  Some  fear  was  felt  that  the  large  pro- 
ducers, which  depend  for  efficient  operation  on  large  ton- 
nages, would  attempt  to  run  to  capacity,  make  copper  as 
cheaply  as  possible,  and  force  some  of  the  higher-cost  pro- 
ducers to  close  down.  So  far  no  tendency  to  do  this  has 
been  noted;  the  porphyries  have  announced  a  resumption  at 
only  50  per  cent  of  capacity,  which  will  hardly  prove  a 
burden  on  the  market  unless  the  summer  demand  is  much 
below  expectations. 

The  Copper  &  Brass  Eesearch  Association  no  longer  issues 
statistics  of  consumption  even  to  its  members,  so  that  no  offi- 
cial figures  are  now  available  for  total  monthly  sales  of 
copper.  However,  it  is  likely  that  the  sales  in  May  were 
above  those  of  any  other  month  in  1921  or  1922.  Most  of 
these  were  for  June  and  July  delivery,  with  some  sold  as  far 
ahead  as  August  At  present,  consumers'  demands  for  the 
summer  have  been  pretty  well  booked,  and  it  would  not  be 
surprising  to  see  somewhat  of  a  lull  in  demand  during  the 
next  month  or  two.  However,  the  experience  of  recent  weeks 
has  indicated  little  pressure  to  sell  by  cutting  prices,  and 
even  with  a  slump  in  demand,  the  price  should  at  least  re- 
main substantially  constant.  Should  demand  improve — and 
there  is  reason  to  believe  that  it  will — 15c.  copper  may  be 
reached  before  the  end  of  the  summer. 

It  is  of  interest  to  note  that  the  increased  price  of  copper 


is  meeting  with  extreme  disfavor  in  the  London  metal 
market.  Hardly  an  issue  of  Tin  Metal  Bulletin  is  received 
that  does  not  contain  such  comments  as  these:  "It  is  difficult 
confidence  in  the  position  in  the  face  of  the  steady  in- 
which  is  going  on  in  production."  "Whilst  the  upward 
movement  might  be  carried  a  little  further,  there  does  not 
seem  any  ground  to  anticipate  a  great  rise."  "Owing  to  the 
big  quantity  of  copper  earmarked  for  export  ...  it 
seems  inevitable  that  the  price  asked  for  them  [the  exportable 
stocks]  will  ease  off."  "If  the  large  interests  in  America 
would  only  be  content  to  feed  the  market  as  it  showed  appe- 
tite, they  would  undoubtedly  do  more  business.  The  effect  of 
the  present  policy  [of  increasing  prices]  is  to  keep  consump- 
tion from  expanding  as  it  might  do,  and  to  encourage  pro- 
duction." "The  trouble  with  the  big  American  copper  people 
is  that  they  can  never  let  well  alone,  but  as  soon  as  demand 
begins  to  rear  its  head,  they  raise  their  price  out  of  reach." 

Lead  has  shown  more  strength  than  the  closest  followers 
of  the  industry  had  expected.  All  during  the  winter  the 
price  held  constant,  with  production  and  consumption  prac- 
tically balanced,  with  Mexican  production  going  abroad,  and 
with  the  comparatively  small  stocks  of  lead,  held  in  this 
country,  produced  at  a  high  cost,  in  strong  hands.  In  the 
middle  of  March,  however,  the  demand  began  to  pick  up,  and 
soon  was  a  little  greater  than  those  selling  at  fixed  prices 
were  able  to  supply.  Paint  manufacturers  had  been  taking 
large  amounts  of  lead  for  some  time,  but  with  the  coming 
of  spring,  lead  for  automobile  batteries  was  in  much  greater 
demand,  building  materials  absorbed  considerably  increased 
amounts,  cartridge  makers  were  preparing  for  an  active 
season,  and  the  lead-covered  cable  business  improved.  Prices 
therefore  began  to  be  advanced,  with  the  leading  domestic 
lead  producer  holding  its  official  price  somewhat  behind  the 
outside  market.  One  or  two  slight  recessions  have  occurred, 
as  indicated  on  the  chart,  but  the  price  seems  headed  for  6c. 

In  an  effort  to  prevent  a  runaway  market,  several  thou- 
sand tons  of  lead  which  has  been  held  in  storage  for  a  year 
or  two  in  the  hope  of  improved  prices  has  been  released,  and 
Mexican  lead  has  been  sold  in  this  country,  as  is  indicated 
by  a  preponderance  of  imports  over  exports.  But  the  mar- 
ket seems  to  have  a  hearty  appetite.  Lead  production  in 
foreign  countries,  principally  Spain  and  Australia,  has  been 
greatly  curtailed  owing  to  labor  troubles;  these  have  now 
been  settled,  in  some  measure,  and  with  the  higher  prices 
foreign  lead  production  is  likely  to  increase  rapidly  during 
the  rest  of  the  year.  By  the  end  of  summer,  consumption 
is  likely  to  fall  away  somewhat,  for  some  of  it  is  seasonal. 
Then,  too,  the  increase  in  the  price  of  zinc  will  stimulate 
lead-zinc  producers;  and  the  increase  in  foreign  silver  will 
stimulate  foreign  silver-lead  producers.  So,  with  the  price 
now  35  per  cent  above  the  1912-1914  average,  markedly 
higher  prices  are  hardly  to  be  expected,  though  the  next  two 
or  three  months  may  record  a  continued  advance. 

Zinc  has  had  the  smoothest  rise  of  all  of  the  metals,  and 
the  most  long  continued,  beginning  in  a  small  way  early  in 
February,  when  what  will  doubtless  be  the  low  for  the  year 
was  reached.  Both  the  galvanizing  and  brass  trade  has  im- 
proved materially  since  early  spring,  taking  increased 
amounts  of  zinc.  The  brass  trade  has  taken  increased  ton- 
nages of  zinc,  too,  because  of  the  exhaustion  of  war  stocks 
of  scrap  brass,  which  are  no  longer  much  of  a  factor.  Stocks 
of  zinc  at  the  beginning  of  the  month,  together  with  produc- 
tion and  consumption  during  the  month,  are  indicated  in  the 
following  table,  for  which  appreciation  should  be  extended 
to  the  American  Zinc  Institute: 

Month  Stocks 

January 66.608 

I     I  r'i'trv 65,678 

March..  64.124 

April 60,262 

May 51.728 

June...  40,409 

The  healthy  condition  of  the  zinc  industry  is  at  once  appar- 
ent, and  the  price  should  gradually  work  its  way  above  that 
of  lead,  as  it  was  before  the  World  War.  With  or  without 
a  tariff,  there  seems  little  to  fear  from  foreign  zinc;  in 
fact,  during  the  last  two  or  three  months  several  thousands 
of  tons  of  zinc  have  been  sold  abroad,  including  that  to 
countries  ordinarily  thought  of  as  important  producers. 
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NEW    MACHINERY 
AND  INVENTIONS 


An-  WeMing  a  Mine  Pipe  Line 

McthiHi    I  -ihI    .it    Property    in   Central 

Uunia  ProTes  Effective  and  Sa\<-~ 

-<    ,.l    \<»    Installation 

Bv  A.  Iff.  Candy 

A  GENERAL  VIEW  of  the  mill  and 
p    of    the     Honduras     Rosario 
Mining  Co..  San  Juancito,  Honduras,  is 

shown  in  an  accompanying  cut.  The 
;>e  line  which  supplies  the  Guad- 
alupe plant  has  been  in  service  for  a 
number  of  years,  most  of  it  having  been 
placed  on  the  surface  of  the  ground  over 
the  mountains,  as  a  result  of  which  the 
pipe  sections  became  so  badly  corroded 
that  it  was  necessary  to  make  extensive 
replacements  or  repairs. 

After  a   preliminary   examination  of 
the  pipe  line  the  operators  thought  that 


Mill  and  camp  of  Honduras  Rosario  Mining  Co. 


Pan 


pipe  and  native  workmen 


from  the  line  and  repaired  by  forming 
steel  plates  for  patches  which  were  bent 
to  the  proper  curvature  and  applied  on 
the  outside  of  the  pipe.  These  were 
welded  to  the  pipe  around  the  edge  of 
the  patch  by  means  of  the  Westinghouse 
arc-welding  equipment,  as  shown  in  the 
accompanying  illustration.  A  careful 
check  was  kept  on  the  cost  of  doing  this 
repair  work,  and  after  the  work  was 
finished  everyone  was  surprised  to  find 
that  the  piece  of  repaired  pipe,  made 
practically  as  good  as  new,  cost  only 
approximately  one-tenth  of  the  amount 
involved  to  purchase  and  transport  a 
new  length  of  pipe  to  the  location  where 
the  welding  work  was  done.  The  oper- 
ators therefore  decided  to  go  ahead 
with  the  project  of  repairing  the  entire 
pipe    line. 

To  carry  on  this  work  the  pipe  line 
was  disconnected  at  every  third  joint, 
so  as  to  leave  sections  of  90  ft.  of  con- 
tinuous pipe  in  each  piece.  These  sec- 
tions could  be  readily  turned  around  on 
the  pliers  on  which  they  were  originally 


only  approximately  400  ft.  of  the  pipe 
would  require  repairing.  However,  upon 
more  extensive  examination  it  was 
found  that  practically  the  entire  line 
would  require  extensive  repairs.  The 
total  line  is  somewhat  over  3,000  ft. 
long,  the  pipe  being  22  in.  internal 
diameter,  of  the  built-up  riveted  type, 
constructed  of  6J-ft.  steel  plate  built 
into  pipe  sections  30  ft.  long.  Each 
section  of  pipe  is  provided  with  a  steel 
flange  riveted  to  the  end  of  the  pipe  to 
form  a  coupling  for  joining  the  various 
lengths  of  pipe  to  one  another. 

In  some  places  this  pipe  was  found 
to  have  rusted  so  badly  that  the  re- 
maining section  of  metal  was  as  thin 
as  a  sheet  of  ordinary  paper.  In  other 
places  the  pipe  was  found  to  be  in  per- 
fect condition.  The  question  naturally 
arose  as  to  whether  it  would  be  cheaper 
to  buy  and  install  new  pipe  or  attempt 
to  repair  the  old  pipe.  To  find  the 
expense  of  repairing  by  the  electric  arc- 
welding  process,  one  of  the  badly  cor- 
roded   sections    of    pipe    was    removed 


Arc  welder  at  work  on  old  water  pipe 


June  17,   1922 
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installed.     The  defective  places  in  the 

pipe  were  then  marked  off  and  plates 
cut  out  to  the  required  size  and  bent  so 
that  they  could  be  applied  over  the 
places  in  the  pipe  on  the  outside  thereof. 
These  plates  were  then  welded  to  the 
pipe  by  running  a  full  fillet  of  deposited 
metal  around  the  edge  of  the  plate, 
which  tied  it  securely  to  the  shell  of 
the  pipe.  After  each  90-ft.  length  of 
pipe  was  finished  it  was  tested  to  double 
the  working  pressure,  and  barring  a 
few  beads  of  moisture  occurrring  in  a 
few  places,  the  pipe  was  otherwise  sat- 
isfactory. These  leaks  were  easily 
stopped  by  a  few  light  blows  from  a 
machinist's  hammer. 

Any  other  method  of  repairing  this 
pipe  was  impracticable  because  the  rivet 
heads  were  corroded  to  such  an  extent 
that  the  rough  treatment  to  which  they 
would  have  been  subjected  during  the 
operation  of  attempting  to  rivet  on 
patches  would  have  resulted  in  innumer- 
able leaks  around  the  rivets.  Further- 
more, the  patches  required  on  many  of 
the  lengths  of  pipe  were  so  numerous 
that  to  attempt  to  rivet  on  patches 
would  have  been  prohibitive  in  cost. 

Temporary  tents  and  awnings  were 
put  up  to  protect  the  welding  equip- 
ment during  the  night  from  the  weather, 
and  also  to  protect  the  operators  during 
the  daytime,  and  from  the  wind,  which 
would  make  it  difficult  to  carry  on  the 
welding  operation  in  the  open  country. 
Transformers  were  required  to  be  in- 
stalled to  step  down  the  transmission 
line  voltage  of  2,200-v.  to  440-v.  re- 
quired by  the  motor  of  the  portable 
arc-welding    equipment. 

All  of  the  welding  work  proper  was 
performed  by  native  Hondurans,  who, 
when  they  have  a  mechanical  turn  of 
mind,  have  been  found  to  make  excellent 
arc-welding  operators.  However,  the 
operating  characteristics  of  this  particu- 
lar welding  equipment  which  make  it 
easy  for  an  operator  to  strike  and  hold 
an  arc  and  at  the  same  time  cause  the 
deposited  metal  to  produce  deep  pene- 
tration and  good  fusion  with  the  plate 
material  must  not  be  overlooked. 


Ventilating  Tubing  for  Mines 

Successful  operation,  under  severe 
underground  conditions,  of  the  new  fab- 
ric ventilation  tubing  for  mines,  Ven- 
tube,  is  reported  by  E.  I.  du  Pont  de 
Nemours  &  Co.,  Inc.,  Wilmington,  Del. 
One  test  given  this  material  was  car- 
ried out  in  a  large  Butte  copper  mine 
on  the  1,600  level,  about  1,000  ft.  from 
the  shaft.  The  temperature  there  was 
112  deg.  F.,  the  air  absolutely  still  and 
the  acid-water  drip  excessive — condi- 
tions ideal  for  fungus  growth  and  chem- 
ical corrosion.  At  the  end  of  seven 
months  this  sample  of  Ventube  was  re- 
moved and  found  to  be  in  as  good  and 
serviceable  a  condition  as  when  origi- 
nally installed  for  the  test.  Other  sec- 
tions hung  underground  in  1919  are  still 
delivering  air  and  are  in  good  working 
condition.  Reports  from  users  show  it 
is  not  extraordinary  to  get  an  increased 
production  of  50  per  cent  output  where 
Ventube  has  been  installed. 


Ventube  was  produced  by  the  du  Pont 

company  as  a  result  of  researches  .cud 
studies  made  at  the  request  (if  Western 
copper  interests,  who  were  looking  for 
an  efficient  flexible  tubing  to  increase 
production    in   underground   workings. 

As  a  result  of  practical  tests  and  of 
the  increased  use  of  Ventube,  tnteri  I 
ing  information  has  been  compiled  in  a 
series  of  tables  and  charts,  by  which 
any  one  can  determine  the  Ventube 
equipment  necessary  to  meet  any  given 
condition,  embracing  carefully  worked 
out  data  for  fans  and  tubes  of  different 
capacities  and  diameters. 


INDUSTRIAL  NOTES 


New  Arc-Weld  Bonds 

Two  new  rail  bonds,  for  arc-weld 
application,  have  been  developed  by  the 
Ohio  Brass  Co.,  Mansfield,  Ohio.  They 
are  known  as  Type  AW-7,  for  base  of 
rail  application,  and  Type  AW-8  for  ball 
of  rail  application.  They  are  shown  in 
Figs.  1  and  2  respectively. 

The  AW-8  bond  consists  of  two  cop- 
per strands  formed  into  a  U  and  welded 


The  Titan  Iron  &  Steel  I  ....  Inc.,  of 
Newark,  N.  J.,  manufacturing  mechani- 
cally puddled  wrought  iron,  has  an- 
nounced   the   appointment    -,f    \\      W i 

ward    Williams    a  dent. 

Recent  sales  of  Ruggles-ColeS  driers 
include  the  following:  An  ore  drier  to 
the  .Mutual  Chemical  Co.  of  America, 
Baltimore,  Md.;  Class  A-2  drier  for  dry- 
ing crushed  limestone  to  the  Peerless 
White  Lime  Co.,  Mosher,  Mo.;  Class 
A-10  drier  for  the  drying  of  coal,  to  the 
Graphite  Mines  Corporation,  Provi- 
dence, R.  I.;  Class  A-2  drier  for  drying 
coal  at  a  large  cement  plant  in  Japan. 

The  Pulverized-Fuel  Department  of 
the  Quigley  Furnace  Specialties  Co. 
has  lately  been  operated  as  the  Quigley 
Fuel  Systems  Department  of  Hardinge 
Co.,  Inc.     This  pulverized-fuel  business 


Fig.  1.     Type  AW-7  rail  bond 


into  steel  terminals  which  in  turn  are 
welded  to  the  rail.  The  AW-7  bond  is 
the  same  'in  principle.  It  has  a  single 
strand,  of  any  desired  length,  welded 
into  suitable  steel  terminals.  It  is  a 
proved  fact  that  steel  to  steel  is  the 
easiest  kind  of  electric  welding,  and 
the  new  bonds  conform  to  this  principle. 
The  steel  terminals  are  slightly 
rounded,   and   provide  a  wide  angle  or 


has  now  been  incorporated  as  the 
Quigley  Fuel  Systems,  Inc.,  with  gen- 
eral officers  at  26  Cortlandt  St.,  New 
York  City.  William  H.  Baker  is  presi- 
dent, W.  O.  Renkin,  managing  en- 
gineer, and  L.  W.  Marso  represents  the 
company  in  the  Pittsburgh  district. 
The  new  company  is  entirely  independ- 
ent of  the  Hardinge  Co.,  although  Mr. 
Baker  continues  as  vice-president  and 
consulting  engineer  for  the  Hardinge 
Co. 


Fig.  2.     Type  AW-8  rail  bond 

scarf  in  which  to  build  the  weld.  The 
steel  is  heavy,  and  will  not  be  burned 
through  by  the  arc.  A  copper  sleeve, 
which  surrounds  the  strands  at  the  ter- 
minal, shields  the  wires  and  absorbs 
vibration. 

Flexible  Steel  Belt  Lacing 

A  flexible  steel  belt  lacing  which  is 
suitable  for  use  with  belts  up  to  si  in. 
in  thickness  is  manufactured  by  the 
Flexible  Steel  Lacing  Co.,  4607  Lex- 
ington St.,  Chicago,  111.  This  product 
is  known  as  the  "Alligator,"  and  claims 
a  number  of  advantages,  among  which 
are:  Stronger  than  other  joints;  a 
separable  hinge  joint;  quick  application, 
and  long  life. 


Industrial  Advertising 
Conference 

The  First  Annual  Industrial  Adver- 
tising Conference  is  to  be  held  at  Mil- 
waukee, Wis.,  June  11  to  15,  in  connec- 
tion with  the  Eighteenth  Annual  Con- 
vention of  the  Associated  Advertising 
Clubs  of  the  World.  The  program  will 
be  of  definite  interest  to  the  sales  and 
advertising  executives  of  industrial  com- 
panies generally,  particularly  those 
dealing  with  raw  materials,  machinery, 
and  other  products  which  are  sold  to 
other  industries.  The  program  is  fo- 
cused upon  inter-industrial  marketing, 
and  this  will  be  the  first  time  that  this 
phase  of  selling  and  advertising  has 
been  given  proper  attention  at  these 
conventions. 

The  following  papers  will  be  pre- 
sented: "Advertising  as  a  Factor  in 
Inter-industrial  Marketing,"  Max  W. 
Babb;  "What  the  U.  S.  Department  of 
Commerce  Is  Doing  to  Aid  Inter-indus- 
trial Marketing,"  by  F.  M.  Feiker; 
"Cutting  the  Costs  of  Distribution,"  by 
the  Hon.  Sydney  Anderson;  "Advertis- 
ing in  Its  Relation  to  the  Four  Points 
of  Contact  in  Industry,"  by  Bennett 
Chappie;     "Advertising    the    Technical 
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'.   n-Technical   Buyer." 

H    Mackintosh:   "Selling  to 

oa]  Man  in  Industry,"  by 

•  >n:  "Expanding  the  Mar- 

....    V...;,  i    .  j,"   by    11.    Colin 

"Putting    lii,;is    Into   Indus- 

■  '.-,"  b>  \\    1  .'.-.  and  "The 

.   for  Business   in  the  Industrial 

by  Edwin  F.  Gay. 


TRADE    CATALOGS 


G«ara  and  Pinions.     Circular  1,579-B, 

containing  general  information  and 
technical  data  for  cutting  micarta  gears 
and  pinions,  has  recently  been  issued  by 
the  Westinghonse  Electric  &  Manufac- 
turing I  Pittsburgh,  Pa.  The 
book  contains  a  great  amount  of  useful 
inforn.  .  gear  manufacturers. 
Micarta,  a  non-metallic  material  for 
gear  and  pinion  application  that  can 
be  advantageously  substituted  for  un- 
treated steel,  cast  iron,  bronze,  and  all 
other  materials  used  for  gearing,  has 
been  developed  by  the  Westinghouse 
Electric  &  Manufacturing  Co. 

Spectrometers. — A  description  of  the 
Hilger  chemical  spectrometer  is  given 
in  a  4-pp.  leaflet  issued  by  Adam  Hil- 
ger, Ltd.,  75A  Camden  Road,  London, 
N.  W.  1,  England.  The  following  fea- 
tures are  claimed  for  this  chemical 
spectrometer:  lower  cost,  compactness, 
economy  of  table  space,  and  conve- 
nience in  manipulation;  readings  direct 
in  wave  lengths,  to  an  average  accu- 
racy  of  0.15   micromillimetres. 


CONSTRUCTION  NEWS 


Palmarito  Company  to  Build 

500-Ton  .Mill 

Two    Other   Plants    of    Small    Capacity 

Recently  Erected — Hydro-electric 

Station  Under  Construction 

The  Cia.  Minera  de  Palmarito,  in  the 
Mocorito  district,  Sinaloa,  Mexico,  is 
doing  development  work  on  a  large 
scale  with  a  view  to  installing  a  500- 
ton  mill  and  cyanide  plant  at  the  close 
of  the  rainy  season,  which  begins  in 
July.  This  property  is  said  to  have  a 
large  silver  deposit.  W.  D.  Blackmer 
is  vice-president  and  in  charge  at  the 
mine.  J.  L.  Cadogan  is  general  su- 
perintendent. The  company's  address 
is  Mocorito,  Sinaloa. 

A  group  of  properties  in  the  Mautal 
section  of  the  Badiraguato  district, 
Sinaloa,  Mexico,  is  being  worked  by 
Milward  and  Haggin,  of  Culiacan, 
Sinaloa.  These  properties  have  been 
operated  only  for  the  last  ten  years, 
during  which  time  they  were  worked 
for  the  shipping  ores  alone.  The  pres- 
ent owners  have  recently  installed  a 
ten-stamp  mill  and  cyanide  plant.  This 
plant  will  treat  about  forty  tons  daily 


of  a  free  milling  gold  and  silver  ore 
by   plate  amalgamation  and  cyanide. 

In  the  Cosala  district  of  Sinaloa,  the 
mine  being  operated  by  E.  A.  Mont- 
gomery and  associates  is  being  worked 
at  capacity.  They  have  erected  a  new 
■  in  ill.  which  is  expected  to 
treat  the  extremely  complex  ores  suc- 
cessfully. This  is  a  silver  property 
with  low  ratio  of  gold  values. 

At  the  mines  of  Jesus  Maria  y  An- 
exas,  at  San  Jose  de  Gracia,  in  the 
Sinaloa  district  of  the  State  of  Sinaloa, 
Miguel  Tarriba  is  installing  a  hydro- 
electric plant  of  300-hp.  capacity,  with 
which  to  operate  the  mine  and  mill. 
Wood  has  been  the  fuel  in  the  past, 
but  has  become  so  scarce  as  to  be 
prohibitive  in  price.  This  property  is 
equipped  with  a  100-ton  stamp  mill  and 
an  all-slimes  cyanide  plant,  and  has  a 
record  of  a  good  many  millions  of  dol- 
lars in  gold  production. 


Rand  Company  to  Enlarge  Mill 

The  Geduld  Proprietary  Mines,  Ltd., 
has  decided  to  increase  the  capacity  of 
its  mill  on  the  Rand,  South  Africa, 
from  40,000  to  65,000  tons  monthly. 
The  company's  head  office  is  at  Pinners 
Hall,  Austin  Friars,  London.  The  pres- 
ent plant  includes  100  stamps,  tube 
mills,  and  cyanide  equipment. 


Small  Cyanide  Plant  Planned 
for  Tombstone  Property 

It  is  proposed  to  build  a  fifty-ton 
cyanide  plant  at  the  Mamie  property 
near  Tombstone,  Ariz.  A  lease  has 
been  taken  on  this  by  Frank  Cava- 
nagh. 

Consolidated  to  Increase  Shop 
Equipment  at  Trail 

Plans  of  the  Consolidated  Mining  & 
Smelting  Co.  of  Canada,  Trail,  B.  C, 
include  extension  of  the  machine-shop 
equipment  at  Trail  with  a  view  to  man- 
ufacturing as  much  as  possible  of  the 
equipment  to  be  used  in  the  new  mill 
to  be  built  at  the  Sullivan  mine,  at 
Kimberley,  B.  C. 


United  Verde's  Crushing  Plant 
to  Handle  500  Tons  an  Hour 

The  new  crushing  plant  of  the  United 
Verde  Copper  Co.,  below  Jerome,  Ariz., 
i-  designed  to  crush  500  tons  an  hour. 
In  the  primary  breaking  section  are 
four  crushers,  with  34  x  26-in.  jaws.  In 
the  second  stage  are  three  fine  reduc- 
tion crushers,  and  the  operation  then 
is  finished  by  54  x  24-in.  heavy-duty 
rolls,  specially  designed  for  handling 
extremely  hard  ore.  David  Cole,  the 
designer,  states  that  fine  crushing  for 
roasting  is  a  new  departure  in  the 
Southwest.  He  is  also  remodeling  the 
concentrator  of  the  Cananea  Consoli- 
dated Copper  Co.,  at  Cananea,  Sonora, 
at  a  cost  of  $800,000.  He  superin- 
tended construction  of  the  mill  in 
1904,  and  since  then  has  remodeled  it 
three  times. 


Durgy  Mine,  in  North  Carolina, 
to  Have  Concentrator 

T.  G.  Pool,  the  principal  owner  of 
the  old  Durgy  mine,  in  Person  County, 
N.  C,  is  planning  to  resume  develop- 
ment and  to  install  electric  power  and 
a  mill  with  flotation  equipment.  The 
mine  is  now  opened  to  515  ft.  in  depth 
and  a  large  tonnage  of  milling  ore  has 
been  developed.  The  last  operations 
were  by  the  Tennessee  Copper  Co. 
which  shipped  the  siliceous  ores  to 
Copper  Hill,  Tenn.  The  mine  has  been 
in  operation  intermittently  since  1850. 
None  of  the  other  mines  in  the  Virgil- 
ina  district  are  now  operating.  The 
ore  is  about  21  per  cent  copper,  with 
gold  and  silver  amounting  to  $2  to  $3 
per  ton. 

During  the  war  the  Navy  branch  at 
Norfolk,  Va.,  extended  the  railroad  to 
the  Durgy  mine  and  shipped  out  more 
than  50,000  tons  of  dump  and  tailings 
for  constructional  purposes  at  the 
naval  base.  The  property  was  recently 
examined  for  the  owners  by  Kirby 
Thomas,  of  New  York  City. 


Cori  Gold  Will  Equip  Property 

The  Cori  Gold  Mines  Co.  is  planning 
to  build  a  permanent  camp  at  its  prop- 
erty near  Acoponeta,  Nayarit,  Mexico. 
A  compressor  and  milling  machinery 
will  be  installed.  The  office  of  the 
company  is  318  Symons  Building,  Spo- 
kane, Wash.  Raymond  Guyer  is  vice- 
president  and  consulting  engineer. 


United  Verde  Co.  May  Build 
Flotation  Plant 

An  unconfirmed  rumor  is  in  circula- 
tion that  the  United  Verde  Copper  Co., 
of  Jerome,  Ariz.,  is  considering  the 
erection  of  a  flotation  mill  for  handling 
low-grade  sulphides  midway  in  value 
between  the  furnace  ores  and  the 
leaching  ores  that  now  are  going  into 
heaps  on  the  plain.  Concentration  ex- 
periments have  been  proceeding  for 
more  than  two  years.  Much  concen- 
trating ore  may  come  from  the  steam- 
shovel  operations,  which  lately  were 
speeded  up. 


Right  Good  Company  Completes 
Zinc-Lead  Milling  Plant 

The  Right  Good  Mining  Co.,  com- 
posed principally  of  investors  from 
Clay  Center,  Kan.,  has  completed  and 
placed  in  operation  a  new  concentrator 
on  a  forty-acre  lease  southwest  of 
Hockerville,  Okla.,  just  east  of  the  Blue 
Bonnet  mine. 


Aerial  Tramway  Needed 

The  mill  of  the  Aztec  Gold  Mines  Co., 
at  Baldy,  N.  M.,  is  being  remodeled, 
and  the  company  is  in  the  market  for 
a  small-tonnage  aerial  tramway.  Later, 
if  expectations  are  realized,  the  com- 
pany hopes  to  build  a  500-ton  mill, 
which  would  require  a  Diesel-engine- 
driven  electric  power  plant,  also  the 
usual  equipment  for  a  gold-milling 
plant  using  amalgamation,  concentra- 
tion and  flotation. 


Yoliim.    LIS 
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Tandem    Type    6-Ton    Unit.    Jeffrey    Electric   Trolley   Type    Locomoti 
operation  in  mines  of  the  Arizona  Copper  Co.,   Morenci,  Arizona 


A  Big  Responsibility 

Rests  On  Men  Selecting 

Material  Handling 

Machinery 

THE  problem  of  putting  in  equipment 
that  will  bring  the  plant  to  a  high 
state  of  efficiency  and  material  hand- 
ling costs  down  to  rock  bottom,  is  one 
that  is  worrying  many  metal  mine  mill 
and  smelter  owners,  managers  and  engi- 
neers. 

Let  Jeffrey  Engineers  help  you  in  the 
selection  of  the  right  type  of  equipment. 
Their  long  experience  qualifies  them  to 
give  you  valuable  cooperation  and  advice 
and  whatever  the  conditions,  there's  a 
type  of  Jeffrey  Equipment  that  will  meet 
the  requirements  and  successfully  handle 
material  at  the  lowest  possible  cost. 

Jeffrey  Equipment  for  the  Mill,  Mine  and 
Smelter  includes:  Locomotives  of  the 
Electric  Trolley  and  Storage  Battery 
Type;  Conveyers;  Chains  for  heavy  Con- 
veyer service.  Portable  Bucket  Loaders; 
Portable  Belt  Conveyers ;  Coal  and  Ashes 
Handling  Equipments;  Skip  Hoists; 
Crushers;  Pulverizers;  Mine  Ventilating 
Fans,  Etc. 

Write  for  latest  literature. 

The  Jeffrey  Mfg.  Co. 

974-99  North  Fourth  Street 
Columbus,  Ohio 
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The 

Two -Fisted 

Turbro 


AT  W  O  -  FISTED 
miner  wants  a  two- 
fisted  drill  for  heavy 
drifting  and  that's  exactly 
what  the  Waugh  Turbro  is. 


THE  steel  rotation  and  hammer  action  are  independently 
controlled  and  operated,  so  that  the  speed  of  one  may  be 
greater  or  less  than  that  of  the  other  according  to  the  drill- 
runner's  will.  Just  as  the  two-fisted  single-jacker  turns  his 
steel  with  one  hand  and  strikes  his  blow  with  the  other,  so  the 
two-fisted  Turbro  whirls  the  steel  around  with  its  turbine  motor 
while  striking  the  blow  with  its  separately  controlled  and 
powerful  hammer. 

ASK  a  two-fisted  Turbro  operator  about  stuck  steels  and  he'll 
tell  you  "there's  no  such  thing." 

FREEDOM  from  the  stuck  steel  nuisance  is  only  one  of 
many  seasons  why  the  Turbro  always  turns  the  trick  in  hea\y 
drifting.    Drop  us  a  line  for  a  Turbro  bulletin. 
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The  Rock  of  Gibraltar  and  the 
Brooklyn  Bridge 

— are  two  wonders  of  massiveness.  One  is 
a  natural  formation — a  bulwark  of  granite; 
the  other,  the  work  of  man — a  massive  steel 
net  work  of  Roebling  Wire  Rope. 

What  Roebling  Wire  Rope  is  to  the 
Brooklyn  Bridge  it  is  to  the  Mining  Industry, 
for  in  mining  camps  it  is  universally  known 
as  the  big  carrying,  lifting  and  supporting 
power  of  the  industry — Roebling  Wire 
Rope  is  the  great,  strong,  massive  sinew  of 
the  mining  world. 

Write  or  call  us.  Let  John  McG.  King 
tell  you  all  about  Roebling  Wire  Rope, 
Mining  Machine  Cables,  Aerial  Tramways, 
Hoisting  Rope,  Etc. 

Ask  for  book,  "Outspinning  the  Spider." 


^he Hendrie  &  BolthofT 


Mfg-  and  Supply  Co. 

Denver — Colo. 
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Type   M   Electric    Pump 


Type  C  Electric  Pump 


Pot    Form    Electric    Pump 


Type  CJ   Electric  Pump 


Forged   Steel   Electric    Pump 


One  Operator 
Told  Us  Recently 
That  He  Saved 
$350  Per  Month 

One  operator  told  us  recently  that 
he  saved  $350.00  per  month  on  each 
station  he  eliminated  by  adopting 
centralized  pumping  and  installing 
Prescott  -  Menominee  Single  -  Lift 
Pumps.  This  saving  was  on  the  item 
of  labor  alone.  Thus  $16,800  was 
saved  each  year  by  abandoning  four 
stations. 


Centralized  Pumping  means  one  drainage 
pump  at  the  lowest  level  against  two  or 
several  pumps  at  various  levels.  Cen- 
tralized pumping  with  the  right  Prescott 
Single-Lift  Pump  means  real  savings — 
ALWAYS — ANYWHERE.  It  has  been 
proved  repeatedly.  Have  you  investi- 
gated its  possibilities,  with  REAL  MINE 
PUMPS? 

Why  not  write  us  and  say: — "What  will 
centralized  drainage  do   for  me." 


THESE  PUMPS  ARE 
REAL  MINE  PUMPS 


PRESCOTT 
MENOMINEE 


The  Prescott  Company 

Fred.  M.  Prescott,  Pre^dent 
Menominee,  Michigan 
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Use  /ft 

Portable 

Compressors 


Ingersoll-Rand  Portable  Compressors 
are  complete,  compact,  self-contained 
air  power  plants  suitable  for  mine  de- 
velopment, rock  work,  etc.  Com- 
pressor, tractor  type  gasoline  engine 
(or  electric  motor)  air  receiver,  cool- 
ing water  system  and  accessories  are 
mounted  on  a  covered  steel  truck  with 
removable    side    covers. 


For  Mine  Development  Work  or  Road  Building 


It  is  costly  in  money  and  time  to  install  a  stationary  steam 
or  electric  driven  compressor  plant  for  prospect  or  de- 
velopment work.  With  the  Portable  Compressor  you 
can  get  on  the  job  quickly  and  easily  and  have  the  work 
well  along  before  a  stationary  plant  could  be  erected.  All 
you  need  is  an  Ingersoll-Rand  Portable  Compressor  and 
drilling  equipment — both  are  easily  mined  and  always 
ready  for  work. 

A  well-known  mining  company  recently  used  one  of  these 


machines  for  developing  a  mine  tunnel  and  reported — 
"the  compressor  works  with  remarkable  smoothness,  ease 
and  efficiency,  and  with  very  little  oversight." 

For  road  building,  trench  work  or  rock  removal  over  an 
extended  area,  Portable  Compressors  and  one  man  "Jack- 
hamer"  drills  are  the  acknowledged  standard.  The  ease 
with  which  these  can  be  moved  about  and  operated,  the 
freedom  from  heavy  fuel  haulage  and  erection  makes  these 
machines  the  ideal  portable  rock  drilling  equipment. 


Ask  our  nearest  branch  office  for  complete  informa- 
tion on  Portable  Compressors,  Rock  Drills  and  Drill 
Steel   Sharpeners. 

INGERSOLL-RAND  CO.,  11  Broadway,  New  York,  N.  Y. 
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Cameron  Multi-Stage  Pumps 
for  high  head  service 

Wherever  hydraulic  conditions  demand  the  use  of  a  high 
head  pump  you  can  depend  on  a  Cameron  multi-stage  unit 
to  give  you  satisfactory  service.  This  type  of  pump  is 
adaptable  wherever  it  is  necessary  to  pump  against  heads 
up  to  1400  feet  and  where  a  large  volume  of  water  must  be 
handled. 

These  Cameron  Multi-Stage  pumps  are  built  in  single  units 
with  from  two  to  five  stages  in  one  casing  or  up  to  ten 
stages  when  two  pumps  are  arranged  in  series.  The  motive 
power  used  may  be  either  motor,  turbine  or  belt  drive  to 
suit  conditions. 

This  type  of  pump  is  only  one  of  a  standard  line  made  by 
the  A.  S.  Cameron  Steam  Pump  Works.  Write  for  a  com- 
plete set  of  bulletins  and  learn  about  the  others. 
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Carrying  Coarse  Ore  in 
South  African  Gold  Mines 


A  conveyor  belt  that  stands  up  under  these  operating  condi- 
tions must  of  necessity  be  a  quality  belt. 

The  fact  that  so  many  Indestructible  Belts  are  employed  in 
this  kind  of  work,  and  that  repeat  orders  are  received  is  best 
proof  that  these  belts  are  distinctly  superior  for  heavy  duty. 

For  conveying  heavy,  abrasive  materials  they  are  unequaled. 
Flexibility  with  strength,  unusual  holding  power  of  the  rub- 
ber "friction'''  between  the  plies,  and  wear-resisting  rubber 
covers — these  are  features  that  make  possible  the  low  tonnage 
costs  of  Indestructible  Conveyor  Belting. 

Our  engineers  will  gladly  aid  you  in  the  selection  of  the  belt  to 
best  suit  your  conditions. 


NtW  Y0RK  BtLTINS  I  PfltKINS  W. 

New  York  ChVaso  Pittsburgh  El  Paso  Salt  Lake  <  it> 

Ronton  Philadelphia  St.  Louis  Denver  San  Francisco 

Indestructible 
Conveyor  Belting 
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Some  Power  Plant  Expenses 

You  Can  Turn  Into  Profits 


Facts  to   Remember 

About    the 

Fulton  Diesel 

A      rf.mpact,     self-contained 
power  plant. 

For    all    power    p 
units  from  150  to  1,000  horse- 
power. 

»  In  most  cases  shows  clear  sav- 
ings or  two-third*  over  fuel  con- 
sumption under  t< 
Thermal  efficiency: 
Steam — 1S%  maximum. 
■ 

unpUon   In    direct 


Constant  readiness  for  opera- 
tion without  stand-by  losses. 
gulck  and  easy  start  Inc 
Independent  of  size. 
'•-    with   constant   ef- 
■ 
Easily    operated 
Mined  i>>  u 


eotf 


Compute  the  cost  of  firing  up  and  getting  your  power  plant  under  way. 

You  save  exactly  that  amount  with  a  Fulton  Diesel  Oil  Engine.  From  a 
mass  of  lifeless  metal,  it  becomes  a  thing  of  throbbing  energy  in  less  than 
one  minute.  Records  have  been  made  of  going  from  "cold"  to  a  full 
load  in  35  seconds. 

What  does  it  cost  you  in  fuel  and  labor  to  maintain  stand-by  power? 
That's  another  big  saving  made  by  the  Fulton  Diesel.  With  the  engine 
stopped,  no  more  fuel  is  consumed,  and  it  is  ready  to  instantly  resume 
operation. 

The  entire  control  of  the  Fulton  Diesel  Engine  is  centralized  in  a  single 
hand-wheel.  The  engineer  is  not  concerned  with  combinations  of  levers, 
wheels  and  control  mechanisms.  With  oil  pump  and  injection  valves 
once  set,  power  is  produced  automatically  and  continuously,  and  with  no 
wastage. 

Our  new  bulletin.  No.  801,  describing  and  illustrating 
the  Fulton  Diesel  Engine  ana1  containing  other  valuable 
information,  will  be  mailed  upon  request. 

Fulton   Iron  Works  company,   St.  lcuis,  u.  S.  A. 

Successful  Engine  Builders  for  69  Years 
Branch  Offices.  New  York.  82  Wall  St.  Cuba.  Havana.  401-402  Ba 


June  24,   1922 


Engineering  and  Mining  JournaJL-Prt 


18 


fUU5-CHflLMER5 


Electro  Chemical  Sets 

and 

Synchronous  Converters 
or  Rotaries 


Afw 


PRODUCTS: 

Electrical  Machinery 

Steam    Engines 

Steam   Turbines 

Condensers 

Gas  Engines 

Oil   Engines 

Hydraulic    Turbines 

Pumping    Engines 

Centrifugal    Pumps 

Mining   Machinery 

Metallurgical    Machinery 

Crushing   Machinery 

Cement    Machinery 

Flour  Mill  Machinery 

Saw   Mill    Machinery 

Air   Compressors 

Air   Brakes 

Steam  and  Electric  Hoists 

Farm  Tractors 

Power    Transmission    Machinery 


ALU/-CHALMER/  MANUFACTURING  COMPANY 


Milwaukee,  Wisconsin,  U.  S.  A. 

District  Offices  in  All  Principal  Cities 


u 
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Rubber  Lined  Pump 


a  New 

Engineering 

oBclvevement 


After  months  of  experiment  and  study,  the  Byron 
Jackson  Iron  Works  has  developed  a  design  of  a 
rubber  lined  pump,whose  wearing  parts  will  have  a 
maximum  life  when  handling  abrasive  substances. 

This  pump  is  adapted  to  the  ha?idling  of: 

M  ill  slimes  or  other  material  ol  i  5  mesh  and  finer. 

Many  chemical  solutions  which  ordinarily  attack 
iron,  bronze  and  other  metals,  but  which  have  no 
action  on  rubber. 

Chemical  solutions  containing  more  or  less  grit. 
These  are  efficiently  elevated  with  this  rubber  lined 
pump. 


BYRON  JACKSON  IRON  WORKS -INC 


Wherever    water  is    to    be   lifted 
411  Sharon  Building    -    SAN  FRANCISCO 

LOS  ANGELES  VISALIA  SALT  LAKE  CITY  PORTLAND.  ORE. 
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Use 


Dorr  Bowl  Classifiers 

Ahead  of  your  Concentrating  Tables 


Their  dewatered  and  entirely  slime-free  sand-product  permits: 

Greater  table  capacity. 

Increased  recovery  of  concentrate. 

Less  table  water. 

Higher  grade  concentrate. 

A  most  effective  concentration  of  ex- 
tremely fine  sulfide  particles,  with  the 
comparatively  coarser  particles  in  the 
sand  product. 

Use  the  standard  Dorr  Classifier  with  Dorr  Suction  Box  for  dewater- 
ing  your^table  concentrate.    At  one  plant,  the  addition  of  this  Suction 
Box  is  reducing 
to  10%. 


the  moisture  in  the  fine  table  concentrate  from  18% 


' 


The  Dorr  Company 


Engineers 


New  York 

101  Park  Avenue 


Denver 

1009  17  th  Street 


DESIGN 


TESTS 


London,    E.   C. 

16  South  Street 

RESEARCH 


Mexico  City 

Av.  16  Septiembre  No.  S 

EQUIPMENT 
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Scranton.  Pa. 
Seattle.  Wash. 
Spokane,  Wash. 
Springfield.  111. 

Du  Pont  Product*  Exhibit 
Atlantic  City,  N.  J. 


more 

per  dollar 

THE    DU    PONT    COMPANY  leads  the  way  in  the  pro- 
duction of  more  efficient  and  more  economical  explosives. 
In    Dumorite,    its    latest    achievement,    it    has   made  possible 

a  great  step  in  the  reduction 
of  explosive  costs 

Dumorite  is  a  new  money-saving  dynamite  which  gives  you  over 
1  :i  more  work  for  your  dollar — a  guncotton-nitroglycerin  dyna- 
mite without  a  headache — a  non-freezing  dynamite  which  can 
be  used  successfully  at  any  temperature. 

Dumorite  has  approximately  the  same  strength  as  40%  dyna- 
mite and  does  the  same  work,  stick  for  stick.  And  you  can  buy 
135  to  140  sticks  of  Dumorite  at  the  same  price  as  100  sticks 

of  Wf. 

Ask  the  du  Pont  Explosives  Service  Department  through  our 
nearest  branch  office  how  Dumorite  can  be  used  in  your  work. 
Ask  that  question  in  a  letter  outlining  your  requirements.  Find 
out  how  this  new  development  in  explosives  manufacture  can 
cut  your  blasting  costs  for  1922. 

E.   I.  du  Pont  de  Nemours  &  Co.,   Inc. 

Explosives  Department,  Sales  Division 

Wilmington,  Delaware 


NON-HEADACHE 


NON-FREEZING 


■<poift>- 
DUMORITE 
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Traylor 

Ball  Mills 


Tube  Mills 

Rod  Mills 

Combination  Mills 

Three  Compartment  Mills 

Sturdy! 
Reliable! 

Every  Type  of  Lining 

Any  Drive 

All  Sizes 

For  Any  Service 

Wet  or  Dry 


We  are  just  about  to  ship  eighteen 
7  ft.  x  10  ft.  mills  to  Brittannia 
Mining  &  Smelting  Co.,  Ltd., 
Brittannia  Beach,  BC. 

These  mills  were  sold  against  the 
severest  possible  competition  and 
after  exhaustive  investigation  of  de- 
signs of  all  bidders  by  the  purchaser's 
engineers. 


Bulletin    No.    103P—  Yours  for  asking. 


TRAYLOR  ENGINEERING  <&  MANUFACTURING   COMPANY 

ALLENTOWN,  PENNA. 

NEW  YORK  CITY  PITTSBURGH  CHICAGO  LOS    ANGELES  SPOKANE 

30  Church  Street  I  I  33  Fulton  Bldg.  I  41  4  Fisher  Bldg.  Citizens  Nat.  Bank  Bldg.  616  Mohawk    Bldg 

BIRMINGHAM  NEW  ORLEANS  SALT  LAKE  CITY  TIMMINS.  ONTARIO.  CANADA 

Brown-Man  Bldg.  1 21 5  New  Hibernia  Bank  Bldg.  Dooly  Bldg.  Moore  Block 

Truck  and  Tractor  Division,  Cornwells.  Pa. 


W.  R    Grace  «c  Co..  Lil 


Export  Dept..  104  Pearl  St.,  New  York  City— Cable  Address  "Fcrsaltra" 

International  Machy.  Co..  Santiago.  Chile  International  Machy.  Co..  Rio  de  Ja 
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One  of  the  960  Vulcan 

Kiln  Installations 

is  near  you 

You  will  probably  find  it  to  your  advantage 
to  call  on  one  of  the  concerns  that  have  in- 
stalled Vulcan  Rotary  Kilns.  In  these  960 
Vulcan  installations,  all  processes  are  rep- 
resented. 

The  illustration  shows  one  8  ft.  x  150  ft.  kiln 
in  the  plant  of  the  Charles  Warner  Com- 
pany, Cedar  Hollow,  Pa.  The  Company 
also  operates  kilns  at  Swedeland,  Pa.  The 
cooler  is  5  ft.  x  61  ft. 

We'll  gladly  send  you  the  names  of  concerns 
in  your  vicinity  who  have  installed  Vulcan 
Rotary  Kilns;  also  send  you  Vulcan  Kiln 
literature. 

VULCAN  IRON  WORKS 


Established   1849 


1733   Main  Street 


Wilkes-Barre,  Pa. 


June  24,  1922 


Engineering  and  Mining  Journal  Pret 


19 


The  World's  Most  Extensively  Used 
Portable  Electric  Drills 


sr 


New  uses  for  electric  drills  are 
being  discovered  daily.  Everv 
new  use  suggests  another.  It 
is  quite  likely  that  in  some  part 
of  yocr  work  there  is  an  oper- 
ation which  could  be  speeded 
up  by  the  use  of  Little  Giant 
Portable  Electric  Drills. 

"Boundless  Utility — 


Although  the  man  who  buys  a  portable  electric 
drill  may  care  little  about  its  mechanical  con- 
struction, he  is  vitally  interested  in  the  service  it 
will  deliver.  Purchasers  of  Little  Giant  Portable 
Electric  Drills  feel  certain  of  their  correct 
mechanical  and  electrical  design.  Their  judg- 
ment in  selecting  "Little  Giants"  is  confirmed 
by  a  large  majority  of  the  world's  ^portable 
electric  tool  users  and  by  performance  records 
through  which  "Little  Giants"  have  become 
famous  on   all   classes  of  work. 

Write  for  Bulletins 


Little  Giant  Portable  Electric 
Drills  are  manufactured  in  sizes 
as  light  as  five  pounds.  They  are 
easy  to  move  from  place  to  place, 
and  may  be  operated  in  difficult 
positions  and    angles,  wherever 


Pos 


sibly  such  a  tool,  operating  at 
various  parts  of  the  plant  or  job. 
would  speed  up  your  output. 

—Light  Portability" 


Ci      •  T"»  *.  *  HP  _   „  1      a*"1  ~        6  East  44th  St. 

hicago  Pneumatic    lool  Lo.      New York 


Sales  and  Service  Branches  all  over  the  World 


BOYER  PNEUMATIC  HAMMERS- -LITTLE  GIANT  PNEUMATIC  AND  ELECTRIC  TOOLS 
CHICAGO  PNEUMATIC  AIR  COMPRESSORS  ••VACUUM  PUMPS- -PNEUMATIC  HOISTS, 
GIANT    OIL  AND    GAS   ENGINES    ~^<cT>—     ROCK  DRILLS  ••  COAL  DRILLS 


LITTH 

Electric 


GIANT 

Tools 
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A  Magnifier  for  BOTH   EYES— 

BINOCULAR   MAGNIFIER 

Chief  Advantages — 

Freedom  of  eye  strain 

Improvement  of  general  definition 

Perception  of  depth  and  true  form 

Long  working  distance 


Metallurgical   Microscopes  and  Photomicrographic 
Apparatus  of  all  well  known  makes 

Write  for  Bulletin  BM-1  for  prices  and   description 
of  Binocular  Magnifier 


BRAUN-KNECHT-HEIMANN-CO 

FOUNDED  1852 

576-584  Mission  Street,  San  Francisco,  Calif. 

Assay     Industrial — Educational 
Laboratory  Supplies  and  Chemicals 

Importers — Exporters — Manufacturers — Distributors 
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It  Pays  to  be  Particular 
about  ROPE  - 

MEN  who  use  rope  in  their  daily  work  know 
how  much  depends  on  this  product  of 
twisted  fiber. 

They  know  that  the  severe  strains,  friction  and 
exposure  to  which  rope  is  subjected  make  it  both 
prudent  and  economical  to  use  only  the  best  rope 
obtainable. 

A  large  proportion  of  these  men  ask  to  be  sup- 
plied with  Plymouth  Manila  Rope  exclusively. 
They  are  sure  then  that  their  rope  will  give  the 
unfailing,  enduring  service  that  they  require. 

Strength,  durability  and  flexibility  are  as  much 
a  part  of  Plymouth  Rope  as  the  pure,  high-grade 
Manila  fiber  from  which  alone  it  is  made. 

Our  booklet  "The  Use  and  Care  of  Rope"  tells 
how  to  make  your  rope  last  longer.  Send  for  it 
to-day. 

PLYMOUTH  CORDAGE  CO. 

North  Plymouth,  Mass.  Welland,  Can. 


RLYMOUTHjfeSte; 
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American  Smelting  and  Refining  Co, 
Orders  Another  Hardinge  Mill 


This  is  the  second  order  received  from  this 
Company  within  the  last  three  months. 

The  Hardinge  Mill  has  taken  part  in  so  many 
tests  and  won,  that  no  longer  do  the  leaders  hesi- 
tate in  making  their  selection. 

Here  is  another  instance  where  a  Company, 
well  able  to  make  the  most  exhaustive  study,  has 
cast  its  lot  with  the  Hardinge  Mill. 

Could  there  be  a  stronger  endorsement  of  the 
grinding  principle  of  the  Conical  Mill? 


HARDINGE 


■  »--T.»^  .-.*.»;*.  >'.y,4,'*^  :»'.'* -lO^-Wre 
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DRILL 


For  Dies 
and  Dollies 

A  Vanadium  Tool   Steel- 
father  of  Red  Star  Vanadium. 

COLONIAL  No.  7 
TOOL  STEEL 

"My  observations  over 
a  period  of  two  years  show 
that  the  dies  and  dollies 
made  from  your  Colonial 
No.  7  give  from  200r;  to 
nuer  service." 

"One  of  its  attractive 
features  is  the  ease  with 
which  it  can  be  satisfac- 
torily hardened  in  our 
mine  blacksmith  shop." 
(Name  on  request) 

get    better 
your    drill 


Cuts  Faster— 100% 

Reduces  Breakage — 50% 

Holds  its  Gauge 

Longer — 50% 

'T^HESE  records  are  not  merely  our 
-*■  own  tests — they  are  averages  from 
the  reports  of  mining  companies.  In  every 
case  they  represent  actual  drilling  by 
Red  Star  VANADIUM  Drill  Steel  in 
their  own  mines. 

Red  Star  VANADIUM  is  upsetting  all 
known  standards  for  Drill  Steel  endur- 
ance, and  for  speed  in  cutting.  It  is 
proving  a  surprise  in  every  mine  where  it 
is  used.  Continued  repeat  orders  indicate 
it  is  a  satisfactory  surprise. 

Red  Star  VANADIUM  results  in  your 
own  mine  will  be  the  best  evidence  of  its 
practical  profit  to  you. 


At  present  we  can  make  immediate 
mill  shipment  of  all  sizes.  Write  or 
wire  nearest  branch. 


Colonial  Steel  Company 


Pittsburgh 

Birmingham 


New  York  Chicago  St.  Louis 

Denver  Salt  Lake  City 

EDW.  L.  SOULE  CO.,  San  Francisco 
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FIVE 

TELSMITH 

FEATURES 

THAT 

COMMAND 

ATTENTION 


inr.]i.>i    (or   dlffi  >■ 


1 — Shaft  is  guaranteed  absolutely  unbreakable. 

2 — Receiving  and  crushing  areas  are  20-30  per  cent 
greater  than  in  any  other  gyratory  breaker. 

3 — Crushing  pinch  is  parallel  to  axis  of  crusher — just  as 
long  at  top  of  the  head  as  at  the  bottom.  No  slippage 
even  with  smooth  gravel-boulders. 

4 — Crusher  structure  is  shorter,  stronger  and  heavier 
(per  inch  of  height)  than  in  any  other  machine. 

5 — Force-feed  lubrication  and  perfect  exclusion  of  dirt. 
Big  reserve  of  oil,  with  constant  cooling,  straining 
and  deposition  of  extraneous  matter. 

Write  for  our  Catalog  No.  155  (Telsmith  Primary 
Breakers)  and  Bulletin  No.  2F2  (Telsmith  Reduction 
Crusher). 


SMITH  ENGINEERING  WORKS 

3195  Locust  St.,  Milwaukee,  Wis. 


Canadian   Representatives:    Canadian   Ingersoll-Rand   Co..   Montreal.    P 

Old  Colony  Bids. 

Chicago.  111. 
50  Church  St. 

New  York  City 
SID  Otis  Bids. 

Philadelphia.  Pa 


110  W.  Park  Way.  N.  S. 

Pittsburgh.  Pa. 
Brunson  Bldg 

Columbus.  O. 
Appian  Mchy.  &  S.  Co. 

Danville.  Va. 


Franklin  &  Channing 

St.  Louis.  Mo. 
Bunting  Hardware  Co. 

Kansas  City.  Mo. 
523  Boston  Bldg 

Denver.  Colo. 


Ave- 


Salt  Lake  Hdw.  Co. 

Salt  Lake  City.  Utah 
617  Hollingsworth  Bldg. 

Los  Angeles.  Calif. 
625  Market  St. 

San  Francisco.  Calif 
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In  looking  for  a  way  to  reduce  production  costs,  you  have  no  doubt  con- 
sidered the  use  of  electricity. 

When  you  think  of  electric  operation,  do  not  think  of  it  merely  as  a  more 
efficient  way  to  apply  the  power  that  is  generated  in  your  plant  or  pur- 
chased from  the  central  station. 

Think  rather  of  the  conveniences  of  electric  operation — of  operations 
facilitated  by  the  use  of  electrical  apparatus.  Think  of  speedier  opera- 
tion— speedier  haulage. 

Think  of  electricity  as  a  means  of  reducing  the  cost  per  ton  by 
increased  output  at  the  mine  within  a  given  time. 

Westinghouse  engineers  will  be  glad  to  review  any  power  prob- 
lem with  you  and  will  offer  the  best  recommendations  that  a  wide 
experience  can  afford. 


ng    Company 


Westinghouse    Electric    &    Manufae 
East   Pittsburgh,  P 
Sales   Offices   in   All  Principal  American   Cities 


Westinghouse 


T.  A.  RICKARD 

Contribntlnr  Editor 
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Ore  Deposits 

EVERY  t."V  !;,} ',„  which  we  mine  niters  into  the 
crust  <u  the  earth  as  a  widely,  almost  generally, 
disseminated  element.  Gold,  for  example,  occurs 
in  all  rocks:  even,  probably,  in  all  waters  save  the 
rain — a  sun-distilled  water — including  the  waters  of 
the  ocean.  Gold  is  a  rare  element,  of  course.  As  an 
example  of  the  very  common  metals,  iron  forms  a  most 
important  part,  by  weight,  of  the  total  crust  of  the 
earth.  It  is  present  in  all  igneous  rocks  and  in  most 
sedimentary  rocks,  and,  not  infrequently,  in  the  heavier 
igneous  rocks  runs  up  to  20  per  cent,  and  higher,  of  the 
total  mass. 

An  ore  deposit,  then,  is  not  simply  an  occurrence 
where  we  may  detect,  on  analysis,  iron,  or  manganese, 
or  zinc,  or  gold.  If  it  were,  we  might  rightly  classify 
the  whole  earth  as  one  vast  ore  deposit.  We  can  dig 
iron  in  our  back-yards — every  one  of  us;  but  it 
will  be  of  too  low  grade,  will  contain  too  low  a  per- 
centage of  iron,  to  be  commercially  profitable,  to  com- 
pete commercially  with  the  deposits  containing  a  much 
larger  percentage  of  iron  which  are  found  abundantly 
elsewhere.  So,  if  our  back-yard  be  in  granite,  the  4  or 
5  per  cent,  perhaps,  of  iron  in  the  granite  is  of  no  use 
to  us.  It  is  not  ore.  But  if  the  granite  contained  4  or 
5  per  cent  of  gold,  instead,  it  would  be  ore!  Indeed, 
we  should  have  then  the  world's  greatest  gold  mine  in 
our  back-yard. 

What  we  mean  by  an  ore  deposit,  then,  is  a  local  con- 
centration of  a  metal,  to  such  an  extent  that  it  becomes 
commercially  valuable.  And  the  amount  that  is  neces- 
sary for  commercially  profitable  exploitation  is  based, 
first  of  all.  upon  the  relative  abundance  in  the  earth's 
crust  of  the  metal  in  question — that  is,  its  comparative 
rarity.  An  ore  deposit  may  be  thought  of  as  repre- 
senting a  fractional  number,  of  which  the  average  per- 
centage in  the  crust  is  the  denominator,  the  required 
commercial  percentage  in  an  ore  deposit  the  numera- 
tor: and  whatever  the  denominator  for  each  metal,  the 
numerator  will  vary  accordingly.  This,  of  course,  is 
a  rough  statement,  because  the  value  of  the  fraction 
is  modified  by  the  relative  desirability  of  each  metal, 
which  is  translated  into  market  demand,  which  is  trans- 
lated into  one  of  the  components  of  price. 

Ore  deposits,  as  above  defined,  are  concentrations 
formed  by  various  processes  of  nature.  Iron-ore  de- 
posits, for  example,  are  laid  down  in  the  shallow  seas 
and  in  the  swamps,  chiefly  through  the  precipitative 
power  of  minute  organisms.  Probably  the  greatest 
iron  deposits  of  the  world,  in  all  continents,  are  marine 
sediments  in  wThich  the  iron  of  dark  muds  has  been 
fixed  as  iron  silicate,  by  organic  agencies.  Typically, 
the  silicate  breaks  up  afterward,  into  iron  oxide,  or 
carbonate,  and  silica. 

Iron  is  also  formed  in  the  depths  of  the  earth,  as  a 
concentration  in  and  from  molten  rock  magmas,  and 
so  may  occur  as  streaks  in  the  igneous  rock,  as  masses 


-  borders,  saturating  and  replai   ng  the  wall  rock, 
or  even  as  true  (likes,   in  the  igneous   rock  or   its   in- 
truded walls.     This  origin,  in  connection  with   igni 
roeks.   is  called  magmatic,  while  the  origin   in   marine 
or  swamp  deposits   is  roughly  called  sedimentary.     The 
process   of   segregating   and    drawing   together    of   the 
iron   from  a   molten   igneous   mass    (which   o 
igneous  rock  t    is  conveniently  known  as  magmatic  dif- 
ferentiation.     There    is    nothing    unusual    or    obscure 
about   magmatic   differentiation.      It    is   noted   in   i 
slag  pot,  every  ingot  of  cast  metal,  in  which  the 
differences    of    composition,    such    as    those    frequi 
shown  by  analysis  between  the  margin  and  the  center, 
arise  from  molecular  segregation  in  the  molten  or  semi- 
molten  state — from  "magmatic  differentiation." 

Mining  in  Eastern  Siberia 

TWO  PAMPHLETS  giving  information  concerning 
the  mineral  deposits  of  the  "Far  Eastern  Republic" 
have  been  issued  by  the  "Special  Delegation"  of  that 
republic,  from  its  headquarters  in  Washington.  One 
covers  the  mineral  resources  in  general,  one  the  gold 
resources  alone.  In  a  way  they  are  compilations  of 
some  interest,  being  an  attempt  to  present  the  list  and 
approximate  value  of  the  mineral  deposits  of  Eastern 
Siberia,  in  the  endeavor,  plainly,  to  interest  American 
capital  in  entering  that  troublous  and  uncertain  neid. 
A  great  many  detailed  notes  are  given  as  to  the  mineral 
localities  of  the  region,  yet  without  making  possible  any 
definite  conclusion  other  than  that  the  country  has  a 
considerable  and  varied  mineral  wealth.  Engineers' 
reports,  even  in  our  own  favored  and  technically  ad- 
vanced country,  are  far  too  often  quite  unsatisfactory; 
and  naturally  this  chance  is  much  increased  in  a  region 
like  the  "Far  Eastern  Republic." 

Concerning  the  "Far  Eastern  Republic"  we  know 
little,  but  we  do  know  a  great  deal  concerning  the 
"Russian  Socialistic  Federative  Soviet  Republic," 
which  is  mentioned  in  these  pamphlets  as  if  working 
very  harmoniously  with  the  "Far  Eastern  Republic" ;  so 
we  wish  to  protest,  first  of  all,  against  the  degradation 
and  slandering  of  the  word  "republic."  The  United 
States  is  a  "republic" ;  hence  we  ought  to  defend  the 
fair  name  of  our  type  of  government.  The  govern- 
ment of  Moscow  is  not  a  republic;  it  is  a  tyranny,  as 
far  from  a  republic  as  was  the  Czar's  government,  and 
far  less  intelligent.  It  is  not  Socialist:  the  Bolshevist 
graves  and  prisons  are  full  of  Socialists,  thrown  there 
for  their  opinions.  It  is  not  Federative;  it  is  a  cen- 
tral-controlled dictatorship.  It  is  not  even  Soviet, 
which  implied  originally  a  form  of  government  built 
up  of  a  series  of  simple  representative  councils.  The 
only  true  designation  is  Russian.  Therefore  we  must 
at  once  strip  off  the  word  "republic"  from  the  Far 
Eastern  organization  also. 

What.  then,  has  the  Far  Eastern  government  to  offer 
as  an  inducement  to  American  capital  to  prospect  and 
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American  engineers  to  labor,  worry,  and 
red  in  endeavor?     The  advantage  which 

ment  will  enjoy  is  plain:  it  receives  a  cer- 
proportion  of  the  results  of  mining — 
.;  parently,  largely  by  dickering  with  the 
ment  when  obtaining  the  "concession."    The  con- 
ase — nothing  more.     No  ownership  goes 
gold  mining  the  tax  varies  from  5  per 
•    r  mechanical  placer  mining  to   12  per  cent  for 
hand   labor  on  the  "piece"   system,  of  the  gross  value 
esides  an  annual  area  tax. 
A  casual  inspection  of  the  mining  regulations  leads 
to  the   conclusion  of  "too   much  government,"  even   if 
her  conditions  were   pleasing.      We   doubt    if  any 
honest  mining  man  will  adventure  in  the  Far  Eastern 
p.ment  his  own  money  or  future  after  encounter- 
ing the  following  illuminating  provision: 

-     The  Ministry  of  Industry  has  the  right  to  main- 
tain at  the  enterprise  of  the  concessionaire  a  number  of 
ns — the  number  to  be  specified  by  the  contract — 
he  supervision  of  the  activities  of  the  enterprise. 
hese  persons  the  concessionaire  is  to  provide,  free 
:rge.  lodgings,  with  fuel,  light,  and  water." 
For  the  rest,  one  may  perhaps  devise  some  impolite 
-•■merit  from  the  descriptions  of  the  geology  of  one 
posit.     We  read  that : 
"According  to  the  opinions   of  local   geologists,   the 
original  source  of  the  earth's  gold  is  the  mineral-mass 
be    gneiss'    nature,    and    in   particular,   the   horne- 
blende    contained    therein.      That    rocks    that    contain 
horneblende  in  great  quantities  are  exceedingly  aurif- 
erous is  a  fact  beyond  question.     It  has  been  definitely 
ished."     It  also  is  stated  that  "Vein-quartzes  as 
a  rule  show  but  little  gold  content."     Among  the  rarer 
tallic"  rocks  are  listed  "diabastos  and  prophyrites." 
■■here  we  note  the  term  "polyphyries." 

the  total  estimation  of  ore  in  the  ground:  "The 
data  derived  from  geological  and  other  researches  en- 
ables us  to  state  that  ore  deposits  contain  many  tens 
of  thousands  of  poods  of  gold" — and  a  footnote  states : 
"One  pood  —  36.11  pounds,"  thus  enabling  us  to  compute 
accurately  the  amount  of  gold  in  this  promised  land. 


Sulphur-Dioxide  Leaching  of  Copper  Ores 

LARGE  TONNAGES  of  copper  ores  in  the  South- 
west consist  of  mixed  sulphide  and  non-sulphide 
-V  copper  minerals;  the  original  sulphides  have  in 
most  instances  been  oxidized  in  the  upper  zones  of  the 
mine.  No  definite  line  of  demarkation  exists,  and  it 
is  not  possible  to  mine  ore  entirely  of  one  kind,  although 
imes  a  selection  can  be  made,  sending  part  of 
the  ore  to  a  leaching  plant  and  the  rest  to  a  concen- 
trator of  the  usual  type  embodying  tabling  and  flotation. 
Much  work  has  been  done  on  the  so-called  mixed-ore 
problem,  the  aim  being  to  devise  a  process  which  would 
make  a  good  recovery  of  both  sulphide  and  non-sulphide 
copper  minerals  in  one  continuous  process  and  at  a  cost 
which  would  make  the  process  commercially  successful. 
Though  several  methods  have  reached  the  stage  of  semi- 
commercial  application,  none  has  been  so  outstand- 
ingly successful  that  it  has  been  widely  accepted  as 
a  solution  of  the  problem.  Some  of  those  which  have 
attracted  the  most  attention  have  been  the  sulphide 
filming  work  done  at  the  Shattuck-Arizona  plant,  at 
combination  of  roasting  and  leaching  carried 
on  at  Clifton  and  elsewhere,;  various  modifications  of 
aulphuric-acid   leaching  which   have   been   tried   on   an 


experimental  scale  at  several  plants;  and  sulphurous- 
acid  leaching,  largely  sponsored  by  the  Southwest  Ex- 
periment Station  of  the  U.  S.  Bureau  of  Mines. 

A  brief  history  of  the  process  in  which  sulphur 
dioxide  is  used  has  been  prepared  for  the  Reports  of 
Investigations  series  of  the  Bureau  of  Mines  and  is 
soon  to  be  published.  A  more  complete  report  will  ap- 
pear later  as  "Technical  Paper  No.  312."  In  view  of  the 
fact  that  these  reports  will  be  available  through  Gov- 
ernment agencies  we  shall  not  needlessly  republish 
them,  but  the  subject  is  one  of  importance. 

It  is  interesting  to  observe  that  -**  |  j»,  rM  Barneveld 
has  not  been  deterred  by  early  obstacles  and  has  appar- 
ent ly  made  progress  during  the  last  year.  In  the  way 
in  which  the  sulphur-dioxide  leaching  process  was  first 
applied,  fairly  good  metallurgical  results  were  obtained, 
but  adoption  of  the  process  on  a  commercial  scale  was 
not  attractive.  The  Miami  Copper  Co.  gave  the  process 
an  exhaustive  trial  up  to  a  comparatively  recent  date, 
but  gave  up  the  work  in  favor  of  sulphuric-acid  leach- 
ing following  the  successful  application  of  that  method 
at  the  neighboring  Inspiration  mine.  Practical  absence 
of  soluble  iron  and  other  impurities  in  the  ores  of  this 
district  make  a  dilute  electrolyte  carrying  about  1  per 
cent  copper  practicable.  Much  valuable  information  on 
the  use  of  sulphur  dioxide  was  also  obtained  in  the 
work  done  in  conjunction  with  the  Arizona  Copper  Co. 
at  Clifton,  which  was  terminated  when  the  property 
was  closed  down  about  a  year  ago. 

One  of  the  most  unfavorable  features  of  the  early 
work  in  using  sulphur  dioxide  was  the  refractory  na- 
ture of  copper  silicate  minerals  toward  this  reagent. 
In  both  the  Clifton  and  Miami  experiments,  as  well  as 
in  the  earlier  ones,  the  barren  leaching  solutions  were 
run  to  waste,  and  not  reclaimed,  as  would  be  natural 
in  lai'ge-scale  commercial  work.  These  barren  solutions 
contain  ferrous  sulphate,  and  when  returned  to  the 
sulphur-dioxide  leaching  drum,  it  has  recently  been 
found  by  the  Bureau,  can  be  used  to  produce  a  weak 
sulphuric-acid  solution  which  is  much  more  effective 
against  the  refractory  copper  silicate.  The  ferrous  sul- 
phate is  easily  oxidized,  in  the  presence  of  sulphur  diox- 
ide and  oxygen,  to  ferric  sulphate;  and  this  ferric  sul- 
phate then  reacts  with  the  sulphur  dioxide  to  form 
ferrous  sulphate  and  sulphuric  acid  under  conditions 
which  can  be  brought  about  in  the  leaching  drum.  Thus 
the  Bureau  has  devised  a  process  which  uses  sulphurous 
acid  direct  so  far  as  it  is  an  efficient  solvent,  and  which 
in  itself  is  a  cheap  producer  of  such  sulphuric  acid  as 
may  be  required. 

The  further  steps  in  the  proposed  process  include 
aerating  the  pulp  from  the  leaching  drum;  precipitat- 
ing the  copper  on  sponge  iron;  and  recovering  the 
cement  copper  so  produced,  by  flotation.  These  steps 
have  been  found,  for  one  reason  or  another,  preferable 
for  research  work,  to  other  better-knowm  methods  of 
recovering  the  dissolved  copper,  such  as  by  electrolytic 
means,  or  by  precipitation  on  scrap  iron. 

Those  who  are  keeping  themselves  informed  concern- 
ing the  wet  metallurgy  of  copper  will  follow  this  work 
at  Tucson  with  interest.  Sulphur  dioxide  is  a  cheaper 
reagent  than  sulphuric  acid,  and  some  of  the  obstacles 
to  its  use  are  being  gradually  overcome.  In  places 
where  gases  from  roasters  are  now  discharged  to  the 
air,  it  will  cost  nothing.  It  must  be  used  hot,  the  efflu- 
ent pulp  from  the  leaching  drum  having  a  temperature 
of  about  50  deg.  C,  for  best  results.  Most  hot  proc- 
esses are  doomed  to  failure  by  the  cost  of  heating,  but 
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here  the  gases  are  naturally  hoi  and  we  take  ii  that 
extraneous  fuel  is  not  required. 

A  difficulty  that  we  foresee  is  the  upkeep  of  the 
leaching  drum.  The  device  which  has  been  developed 
contains  numerous  baffles  and  lifters  designed  to  pro- 
vide intimate  contact  between  the  gas  and  pulp,  and 
\\c  assume  that  it  is  made  of  wood.  Possibly  in  large 
installations  it  might  be  made  of  metal.  In  any  case 
the  presence  of  hut  acids  (sulphuric  as  well  as  sulphur- 
ous) ami  the  act  ion  of  the  gritty  particles  of  the  ore  pulp 
would  not  be  conducive  to  long  life.  The  production  of 
sponge  iron  on  an  economic  scale  cannot  yet  be  said  to 
have  been  solved,  though  we  understand  that  the  proc- 
ess developed  by  the  Chino  Copper  Co.  has  attractive 
possibilities;  possibly  the  Bureau  has  a  satisfactory 
method  in  mind.  And  the  last  step,  the  flotation  of  the 
cement  copper,  has  so  far  proved  disappointing,  pos- 
sibly, as  Mr.  van  Barneveld  and  Mr.  Leaver  state, 
on  account  of  the  nature  of  the  precipitate  produced 
by  the  use  of  scrap  iron.  Sponge  iron  may  make  a 
product  offering  less  difficulty  in  flotation. 

We  hope  that  Mr.  van  Barneveld  and  his  associates 
will  be  successful  in  their  further  work,  for  the  prob- 
lem which  they  are  attempting  to  solve  is  undeniably 
an   important  one. 


Mine  Stock  Promotion 

Tl  THILE  PARTICIPATION  in  most  of  the  most 
V\/  favorable  ventures  in  mining  never  is  offered 
»  ?  to  the  public,  the  capital  being  subscribed  by 
small  private  groups,  or  furnished  by  some  large 
company,  yet  the  offering  of  stock  to  the  public  is  on 
occasion  as  legitimate  in  mining  finance  as  in  any  other 
sort  of  enterprise.  The  requirements  for  honest  pro- 
motion and  stock-selling  are  as  simple  in  mining  as  in 
other  enterprises;  only  in  most  other  enterprises  they 
are  more  frequently  observed.  They  are  that  the  facts 
and  business  figures  pertaining  to  the  enterprise  be 
impartially  submitted,  supported  by  the  reports  of 
experts  known  to  be  independent — accountants,  lawyers, 
and  engineers.  No  participation  in  the  stock  of  a  public- 
utility  enterprise  is  ordinarily  offered  to  the  public 
without  the  report  of  a  firm  of  engineers  of  recognized 
standing  and  independence,  and  ordinarily  a  clear  state- 
ment of  the  present  financial  condition  submitted  by 
a  well-known  firm  of  public  accountants. 

Mining  stock  offerings  should  of  course  be  accom- 
panied by  the  same  reasonable  and  fair  submission  of 
facts  and  conditions.  Even  with  all  these,  invest- 
ments in  any  enterprise,  mining  or  otherwise,  partake 
of  the  nature  of  a  speculation.  But  the  public  has  a 
right  to  at  least  a  plain  statement,  and  thereafter  the 
buyer  of  stock  takes  the  risk  which  goes  with  his  pur- 
chase. But  it  seems  to  be  true  that  the  picturesque 
elements  of  mining  have  been  seized  upon  by  a  cheaper, 
less  scrupulous  t.vpe  of  promoter  than  the  ordinary,  to 
induce  the  public  to  buy  through  the  emotions  rather 
than  the  judgment;  and,  therefore,  in  disgusting 
sequence  come  out  bids  for  the  public  money,  supported 
only  by  the  cheapest  kind  of  sentimental  rubbish — get- 
rich-quick,  "come-on"  stuff,  such  as  is  the  usual  scenery 
set  by  confidence  men  and  swindlers.  Such  methods 
should  be  left  to  this  class  of  undoubted  rogues ;  for  men 
who  hold  themselves  honest  to  practice  this  kind  of 
emotional,  fact-evading  stock  selling,  is  for  them  to 
skate  so  near  the  edge  of  the  open  water  that  ten  to  one 
they  are  in  it  sooner  or  later. 


Moreover,  the  ignoranl  and  credulous  public-  i  . 
right  to  expect  protection  from  such  hollow  and 
enthusiasm;  if  not  by  the  promoters,  at  least  by 
reputable  engineers  and  the  reputable  mining  press; 
and  all  those  who  hold  that  mining  is  a  most  honorable 
and  sol>er  industry,  and  not  a  pool  where  the  slick  pro- 
moter may  fish  for  suckers,  for  bucolic  stockholders  to 
hold  the  sack,  so  that  in  any  case  he  shall  not  lose. 

One  trouble  is,  sad  to  say,  that  the  promoter,  who  is 
apt  to  be  something  of  a  child  as  to  fundamental  ethics, 
meets  a  wiser  but  if  anything  less  scrupulous  mining 
engineer  who  is  quite  willing  to  fall  into  any  promotion 
scheme  which  would  yield  him  some  money.  Such  an 
engineer  will  furnish  glowing  generalities  to  the  pro- 
moter for  a  consideration — generalities  singularly  lack- 
ing in  cold  and  measured  appraisal  of  facts.  Such 
engineers  are  a  disgrace  to  the  profession. 

The  type  of  engineers,  of  mining  men,  who  regard 
any  methods  whatever  as  praiseworthy  provided  they 
succeed  in  bringing  in  money  for  development  and  ac- 
tivity are  parasitic  and  pestilence-breeding — they  betray 
an  industry  which  in  its  normal  and  honest  form  is 
peculiar  in  its  nobility  and  its  lack  of  parasitism. 


Atmospheric  Oxygen  for  Cutting  Steel 

THE  UBIQUITY  of  oxygen  in  the  atmosphere,  and 
its  influence  on  sundry  reactions,  are  often 
unrecognized.  In  a  recent  issue  of  the  South 
African  Mining  and  Engineering  Journal  a  short  article 
discussed  the  use  of  a  mild-steel  disk  with  notched 
edge  for  the  cutting  of  metal.  Many  mining  engineers 
are  unware  of  the  fact  that  if  such  a  tool  be  mounted 
on  an  ordinary  saw  bench  and  revolved  at  a  high  speed 
it  can  be  used  to  cut  piping,  joists,  or  other  structural 
steel.  The  scope  of  application,  however,  would  be 
limited  if  our  contemporary's  interpretation  of  the 
phenomenon  be  accepted,  for  it  maintains  that  the  result 
is  attained  "simply  by  the  heat  of  friction." 

As  when  the  oxy-acetylene  burner  is  used,  the  heat- 
ing of  the  metal  is  the  first  step  in  the  operation,  not 
the  last.  A  considerable  amount  of  heat  is  generated 
when  a  steel  disk  is  used  for  cutting,  but  this  is  insuffi- 
cient to  melt  steel.  The  cutting  in  both  cases  is  due 
mainly  to  the  chemical  erosion  of  the  metal  by  oxygen. 
In  the  oxy-acetylene  apparatus  the  cutting  gas  is  sup- 
plied in  an  almost  pure  state  from  cylinders;  when  a 
steel  disk  is  used,  the  oxygen  needed  comes  from  the 
atmosphere.  A  temperature  favorable  to  rapid  oxidation 
is  reached  almost  immediately  after  the  metal  is  placed 
against  the  disk,  the  rapid  movement  of  which  insures 
a  steady  supply  of  the  necessary  gas.  The  results  are, 
of  course,  inefficient  as  compared  with  those  obtained 
with  the  oxy-acetylene  cutter ;  further,  in  consequence  of 
the  lack  of  portability  of  the  saw  bench  and  the  clumsi- 
ness of  the  apparatus,  the  scope  of  the  disk  cutter  is 
limited. 

Recently,  much  interest  centered  on  the  achievement 
of  cutting  a  large  cast-iron  pipe  that  lay  in  50  ft.  of 
water  in  New  York  Harbor.  A  new  type  of  electric 
torch  was  used,  but  the  pseudo-scientific  publications 
overstressed  the  part  that  was  played  by  electricity. 
Precise  details  are  unavailable,  but  it  would  appear  that 
although  the  arcing  of  an  electric  current  was  used  to 
obtain  the  necessary  preliminary  heat,  the  cutting  was 
performed  by  some  gas  or  combination  of  gases,  the 
composition  of  which  is  not  known.  In  any  event  it  is 
probable  that  oxygen  played  an  important  part. 


- 


g  and  Mining  Journal-Press 


Vol.  118,  No.  25 


^   THK    U'IKN  AL-PRESS  STAFF   p> 

0  RG  E    J  us  k  P  ii    ^  >'  r  x  G 
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supple- 
and  the  most  recent  member 
Hill  publications,  devoted  to  the  inter- 
E  the  mining  indus  ■    ' -■    ;.  ies. 

Mr.    Young    was    lien;    in    California,    in    1876,    his 
-•  ph  Young,  havi  neer  of  north- 

'••       :.a.    ami    his    mother.    Marion    Wilburn,    her- 
,;     native    of    southern     California.       Mis     early 
btained  in  the  public  and  high  schools 
fter  which  he  entered  the  Depart- 


ment of  Mining  of  the  University  of  California,  taking 
German,   English,  and  art   studies   in   addition  to 
the    technical    course,    and    being    graduated    in    1899. 
After  graduation  Young  acted — in  1899  and   1900 — as 
stant  to  Professor  Christy  in  the  mining 
department   of   the    university,    going   in    1900    to   the 
University  of  Nevada  as  assistant  professor  of  mining 
and  metallurgy,  at  which  institution  he  also  became  a 
professor  of  mining  and  metallurgy,  and  where  he  finally 
ed  charge  of  the  McKay  School  of  Mines,  in  1908. 
During  the  period  from  1900  to  1913  he  was  in  charge 
of  the   State  Analytical   Laboratory,   and   also,   during 
1912-1913,    was    director    of    the    Co-operative    Potash 
Laboratory,  which  was  established  jointly  by  the  U.  S. 
Geological   Survey,  the  Bureau   of  Soils,  and  the  Uni- 
versity of  Nevada,  for  the  purpose  of  assisting  pros- 
pectors and  others  in  search  for  a  source  of  commercial 
a  the  Westo 
During  most  of  the  time  which  Young  spent  at  the 
University  of  Nevada  he  was  chairman  of  the  scholar- 
committee  of  the   university.     Also,   while   there 


he  reorganized  the  mining  courses  and  equipped  the 
school  with  new  laboratories.  In  1909  and  1910  he 
traveled  in  Europe,  visiting  mining  and  technical 
S(  hools  and  studying  toai  mining  in  Germany  and  Eng- 
land. He  spent  his  summers  in  the  West,  visiting  and 
studying  mining  conditions  in  many  of  the  districts 
of  Montana.  Utah,  California,  Arizona,  and  Colorado. 
From  1913  to  1917.  Young  served  as  professor  of 
mining  in  the  University  of  Minnesota  and  as  professor 
of  metallurgy  at  the  Colorado  School  of  Mines.  In 
1918  he  became  Assistant  Editor-in-Chief  of  Engineer- 
ing  and  Mining  Journal  and  later  Western  Editor  of 
ihe  paper,  and  in  April,  1922,  he  assumed  the  chief  edi- 
torial responsibility  of  the  Pacific  Mining  News. 

Mr.  Young's  activities,  aside  from  his  work  as  a 
teacher,  have  covered  many  and  varied  subjects.  A 
student  of  mining  and  metallurgy  since  1895,  he  has 
made,  also,  a  thorough  survey  of  mining  publications. 
His  first  contribution  to  Engim  <  ring  and  Mining  Journal 
appeared  in  1904.  In  1918,  1919,  1920,  1921.  and  1922 
he  had  charge  of  the  Annual  Progress  numbers  of  the 
paper.  His  contributions  to  the  literature  of  the 
industry,  in  addition  to  mining  papers  and  articles  that 
are  familiar  to  readers  of  the  Journal  and  the  Journal- 
Press,  included  "Elements  of  Mining,"  written  in  1916; 
"Salines  in  the  Great  Basin  Region,"  in  1913,  a  bulletin 
of  the  U.  S.  Bureau  of  Soils;  and  the  following  con- 
tributions to  the  American  Institute  of  Mining  and 
Metallurgical  Engineers:  "Ventilating  System  at  the 
Comstock  Mines,"  1909;  "Slime  Filtration,"  1911; 
"Fires  in  Metalliferous  Mines,"  1912;  "Brown  Coal 
Mining  in  Germany,"  1916,  and  "A  History  of  Mining 
in  Nevada,"  published  as  a  part  of  the  history  of  that 
state.  His  research  work  has  covered  mine  ventilation, 
the  cyanide  process,  copper  ore  leaching,  gold  and  silver 
metallurgy,  filtration,  magnetic  and  electrostatic  separa- 
tion, flotation,  and  magnetizing  roasting. 

Perhaps  nothing  can  so  mellow  a  man  as  the  experi- 
ence acquired  in  the  moulding  of  the  character  and 
mind  of  the  students  who  obtain  their  first  conception 
of  mining  in  Western  universities.  There  the  embryo 
engineers  are  frequently  an  especially  vigorous  type,  and 
contact  with  them  en  masse  usually  produces  the  cus- 
tomary result.  When  Young  entered  the  field  of 
technical  journalism,  his  first  action  was  to  declare 
that  henceforth  "Professor"  was  taboo.  He  has  shed 
the  title. 

The  subject  of  this  sketch  years  ago  on  his  mountain 
trips  packed  both  rod  and  gun.  He  once  landed  a  5£ 
lb.  trout  in  the  Truckee,  and  has  brought  down  many  a 
deer,  but  game  have  in  most  ranges  become  too  small 
and  scarce  for  sport,  and  he  now  hunts  with  the  camera, 
and  some  of  the  finest  photography  that  has  been  pub- 
lished in  this  journal  was  the  result  of  his  summer 
excursions  in  the  Sierras.  When  other  members  of  the 
expedition  are  catching  fingerlings  or  hugging  camp, 
Young  will  be  away  somewhere,  climbing  a  peak  to  get 
a  particularly  striking  photograph.  The  last  issue  of 
the  bulletin  of  the  Sierra  Club  contained  some  notably 
beautiful  pictures  of  Mount  Darwin,  caught  :"rom  high 
ledges  by  Young's  camera.  Mr.  Young  is  a  member  of 
the  American  Institute  of  Mining  and  Metallurgical 
Engineers,  the  Mining  and  Metallurgical  Society,  the 
Sierra  Club,  and  the  Engineers'  Club  of  San  Francisco. 
He  makes  his  home  with  his  wife  and  daughter  in  Oak- 
land— and  spends  his  vacations  among  the  peaks  of  the 
Sierras. 
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The  Mining  Corporation  of  Canada 


by  t.  a.  Rick  vbd 


A  MOXCi  the  so-called  exploration  companies  engaged 
l\  in  finding,  developing,  and  exploiting  mines  cm 
X  A.  the  American  continent,  the  Mining  Corporation 
of  Canada  has  won  an  honorable  name  for  skilful  en- 
terprise and  fair  dealing.  The  company  is  registered 
in  Canada  and  at  a  recent  informal  meeting  in  London 
its  English  shareholders  had  an  opportunity  of  hearing 
an  account  of  its  operations  from  the  president  of  the 
company.  Mr.  J.  P.  Watson.  He  has  been  identified 
for  many  years  with  successful  mining  at  Cobalt,  where 
the  principal  holdings  of  the  company  used  to  be:  the 
Cobalt  Townsite.  City  of  Cobalt,  and  Cobalt  Lake  mines. 
The  company  was  organized  by  Rose.  Van  Cutsem  & 
Co.,  of  London,  in  March,  1914. 

Although  the  company's  Cobalt  properties  yielded 
1.250,000  ounces  of  silver  last  year,  it  has  been  stated 
repeatedly  by  the  management  that  they  are  approach- 
ing exhaustion,  except  the  Buffalo  mine,  a  recent  pur- 
chase, which  shows  signs  of  prosperous  vitality.  The 
cost  of  producing  silver  in  1920  was  65  cents  per  ounce; 
between  1919  and  1921  the  price  of  the  metal  fell  40 
cents  per  ounce;  so  that  it  can  be  understood  why  the 
company  has  had  'hard  sledding'  of  late  in  trying  to 
make  money  at  Cobalt.  However,  thanks  to  a  reduction 
in  wages  and  an  increase  of  efficiency  in  labor,  the  cost 
of  winning  the  silver  has  been  reduced  about  30%, 
according  to  Mr.  Watson. 

Mr.  Watson  spoke  with  an  air  of  frankness  at  the 
annual  meeting  and  created  an  excellent  impression 
thereby.  Among  other  things  he  acknowledged  two 
mistakes.  A  mine  in  British  Columbia  had  been  pros- 
pected under  option,  on  the  report  of  two  engineers, 
the  second  of  whom  confirmed  the  report  of  the  first, 
but  both  were  wrong,  as  was  ascertained  when  an  ex- 
amination was  made  by  the  company's  chief  engineer, 
Mr.  Scott  Turner.  Another  property,  in  the  same 
Province,  proved  to  be  a  'teaser,'  as  Mr.  Watson  termed 
it  most  appropriately.  It  contained  a  small  ore-shoot 
sufficiently  promising  to  justify  development,  but  not 
large  enough,  as  was  shown  eventually,  in  a  report  by 
Mr.  Oscar  Hershey,  to  warrant  the  purchase  of  the 
property.  However,  the  Buffalo,  at  Cobalt,  has  re- 
dressed the  balance,  for  the  owners  sold  it  to  the 
company  in  the  belief  that  it  was  on  its  last  legs  and 
contained  only  350,000  ounces  of  silver.  In  1921  the 
company  won  700,000  ounces  from  this  supposedly  ex- 
hausted mine,  and  there  is  now  1,500.000  ounces  in  the 
ore-reserve. 

Next  we  come  to  the  Company's  principal  new  hold- 
ing, the  Flin  Flon,  a  big  copper  mine  in  Manitoba. 
Readers  of  the  'Mining  and  Scientific  Press'  will  recall 
an  article  entitled  'A  New  Canadian  Mining  District,' 
by  Walter  Karri-Davies,  in  the  issue  of  October  13, 
1917.  In  that  article  Major  Karri-Davies  described  the 
new  district  and  indicated  how  difficult  of  access  it  is. 
This  part  of  Canada  could  be  described  by  a  geologist 
.as  a  country  of  inundated  roches  nwutonees;  it  is  a 
glaciated  country  dented  with  strings  of  lakes.  There- 
fore it  is  most  accessible  in  winter,  when  the  roads  are 
bridged  by  ice.  The  chief  point  of  departure  is  the 
town  of  The  Pas,  on  the  Hudson  Bay  railroad.  From 
there  the  traveler  goes  tortuously,  by  steamer  and 
wagon,    to    Flin    Flon   lake,    where    this    property    lies. 


Four  miles  to  the  south,  in  ke,   is  the  Mandy 

copper  deposit.  This  was  discovered  and  located  by  a 
prospecting  party  led  by  Mr.  J.  E.  Spurr,  for  the  Tonopah 
Mining  Company,  of  which  he  was  vice-president  and 
engineer,  in  1915.  as  described  by  Mr.  Spurr  in 
article  entitled  'The  Discovery  of  the  First  Operating 
Mine  in  Manitoba,'  which  appeared  in  the  Engineering 
and  Mining  Journal  of  March  i:;.  L920.  From  this 
mine  a  quick  and  handsome  profit  was  made  by  the 
Tonopah  Mining  Company,  by  shipping  the  ore  to  the 
ismelter  at  Trail,  in  British  Columbia,  but  the  high- 
grade  ore  being  exhausted,  the  mine  is  idle  now. 

From  The  Pas  to  the  Flin  Flon  mine  is  about  70 
miles  by  air,  but  fully  140  miles  by  land  and  water. 
Five  years  ago  the  orebody  was  known  to  be  200  feet 
wide;  it  had  been  diamond-drilled  for  a  length  of  2000 
feet  and  to  a  depth  of  600  feet.  At  that  time,  the 
average  assay  was  2rf  copper  and  5%  zinc,  with 
$2.50  in  gold  and  15  ounces  silver  per  ton.  Major 
Karri-Davies  stated  at  the  time:  "It  is  recognized  by 
those  directing  the  enterprise  that  a  larger  tonnage  of 
such  ore  will  have  to  be  proved  before  it  warrants  the 
big  expenditure  necessary  to  develop  a  productive 
mine."  This  has  been  done  since  then.  Mr.  Watson 
states  that  his  company  joined  in  the  venture  with  a 
New  York  syndicate,  headed  by  Mr.  W.  B.  Thompson. 
The  previous  diamond-drilling  was  confirmed,  at  a  cost 
of  one  year  in  time  and  of  $400,000  in  money.  The 
favorable  confirmation  of  the  technical  evidence  came 
at  a  time  of  financial  crisis,  and  that  was  why  the  New- 
York  people  withdrew  from  the  venture,  which  was 
then  carried  forward  by  the  Mining  Corporation  of 
Canada.  It  is  estimated  that  16,000,000  tons  of  ore  is 
assured,  and  the  possible  resources  of  the  mine  are 
placed  at  22  million  tons.  So  far  about  $600,000  has 
been  spent  in  engineers'  reports,  preliminary  workings, 
and  temporary  equipment.  The  drill  -  holes  showed 
1.82%  of  copper,  $1.60  in  gold,  and  1.16  oz.  of  silver 
per  ton.  During  the  later  prospecting  another  and  richer 
vein  of  ore  was  cut  in  the  foot -wall;  this  raised  the 
average  to  2.4  cc  — an  increase  of  30 r r_  — so  says 
Mr.  Watson — in  the  general  average  of  the  ore 
in  reserve.  The  estimated  value  of  the  metals  in 
the  16  million  tons  of  ore  is  $150,000,000,  of  which 
$26,000,000  is  gold,  $13,000,000  is  silver,  and  $111,000,- 
000  is  copper.  The  metallurgical  recovery  of  these 
metals  is  expected  to  be  from  78  to  80 cc,  but,  as 
Mr.  Watson  says,  "there  is  a  vast  difference  between 
£30,000.000  odd  in  the  wilderness — in  Manitoba — and 
that  same  amount  of  money  in  the  bank."  Several 
years  must  pass  before  the  wealth  of  the  Flin  Flon  is 
realized  in  terms  of  dividends.  Between  Winnipeg  and 
the  Arctic,  between  Lake  Superior  and  the  Yukon,  there 
lies  a  great  stretch  of  country  that  has  been  only  slightly 
searched  by  competent  prospectors;  it  is  a  region  in 
which  travel  is  difficult  except  in  winter,  and  in  winter 
the  surface  of  rock  is  mantled  with  snow,  so  that  intel- 
ligent examination  is  hindered.  If  the  Flin  Flon  proves 
a  success,  the  district  will  be  connected  by  rail  with 
the  outer  world  and  the  prospector  will  be  given  another 
pied  a  terre  from  which  to  extend  his  exploration  into 
the  lone  land  northward  that  awaits  the  awakening 
touch  of  human  industry. 
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Win  Nature  of  Commercial  Borates 

laracteristics  of  the  Colemanite  Deposits 
of  California  and  Nevada 

The  Editor: 

-There  is  one  feature  concerning  the  colemanite 

•    California  and   Nevada  which   merits  espe- 

as  having  critical  yet  hitherto  unrecognized 

:.g  upon  the  theory  of  metasomatic  replacement  of 

•  >nes  by  calcium  borate.   This  feature  is  a  decisive 
if   the   alleged    vein    character   of  colemanite   de- 

-.  I  refer  to  the  faulting  of  the  colemanite  beds 
themselves.  Faulting  occurs  in  all  the  borax  fields, 
although  it  is  not  noted  in  any  of  the  descriptions. 

In  one  instance  noted,  the  inclined  strata  are  shifted 
horizontal!  separate  the  two  parts  of  a  borate 

bed  over  300  ft.  The  slips  are  oblique  to  the  dip  and 
strike,  and  about  midway  between  the  two.  Although 
the  direction  of  the  movement  is  horizontal,  the  dis- 
locations are  manifestly  due  to  relief  of  torsional 
up   when   the   great   blocks   now 

:ied  by  the  borate  basins  were  faulted  and  de- 
pressed i  1.000  ft.  or  more).  These  faults  cut  off 
sharply  both  the  borate  beds  and  the  associated  clays 
and  sandstones.  These  features  are  not  displayed  at 
the  surface  of  the  ground,  because  obscured  by  weather- 
ing of  the  deposits  and  on  account  of  overwash; 
but  they  are  clearly  shown  in  the  mine  tunnels,  a 
hundred  yards  or  so  beneath  the  surface,  where  they 
are  so  clear  and  fresh  that  they  are  fit  objects  for 
photography. 

Were  the  borate  beds  really  mineral  veins  in  the  true 
sense  of  the  word  they  would  have  been  developed  as 
such  after  the  tilting  of  the  strata  in  which  they  occur, 
and  after  the  Assuring  due  to  the  faulting,  but  there 
is  no  evidence  of  this.  The  borate  beds  were  without 
question  formed  before  the  faulting:  nodules  and  indi- 
vidual crystals  are  sharply  chopped  off. 

There  appears  to  be  a  secondary  deposition  of  cole- 
manite which  doubtless  originated  from  the  solution 
by  the  rains  of  the  outcropping  inclined  bed.  These 
secondary  solutions  seeped  down  along  stratification 
planes  into  the  fault  fissures.  Where  the  faults  were 
slightly  open,  secondary'  colemanite  was  thus  rede- 
posited   in  a  continuous   sheet,   an   inch   or   two  thick, 

rig  directly  across  the  bedding  planes  of  both  the 
original  colemanite  beds  and  the  associated  shales  and 
sandstones.      These    vertical    slabs   of    secondary    cole- 
manite are  easily  distinguished  at  a  glance  from  the 
original  beds.     They  are  composed  of  fine,  long,  closely 
appressed.  needle  crystals  disposed  at  right  angles  to 
the   fault  planes,   and  taken   as   a  whole   resemble  the 
thin  veinings  of  satin-spar  which  traverse  red  shales 
ring  100  ft.  beneath  the  borate  beds. 
In  a  single  cubic  yard  of  the  borate-bearing  deposits 
are  to  be  found  the  massive  bedded  colemanite 
(which    might    well    recall    to    mind    a    limestone    bed 
and  at  first  glance  be  easily  mistaken   for  such),  the 

layers  carrying  large  nodular  masses  of  colemanite, 


the  blue  shales  through  which  is  disseminated  finely 
divided  colemanite,  the  lamellar  clays  in  which  are  in- 
terspersed paper-like  films  of  colemanite,  and  the 
veining  plates  of  needle  colemanite,  which  cut  across 
all  the  others. 

The  vein  theory  of  colemanite  formation  possesses, 
to  be  sure,  one  commercial  advantage.  As  is  well 
known,  most  borate  claims  are  located  in  accordance 
with  the  lode  rules;  yet  many  other  borate  claims  are 
held  by  placer  regulations.  These  often  overlap  in  a 
bewildering  manner.  Frequently,  the  bode  claims  are 
plastered  over  by  placer  locations.  The  latter  are 
larger  than  the  former,  and  perhaps  have  better  in- 
trinsic rights.  When  mining  of  these  shall  begin  upon 
these  properties,  there  must  inevitably  and  automatic- 
ally arise  an  immediate  conflict  between  different 
interests.  The  outcome  bids  fair  not  only  to  turn  into 
turmoil  the  entire  borax  industry  of  our  country,  but 
speedily  to  accomplish  its  irremediable  ruination. 

Des  Moines,  Iowa.  Charles  R.  Keyes. 


Dealing  With  Prospectors 

The  Editor: 

Sir — -Mr.  Brunei's  letter  in  your  issue  of  June  3,  in 
which  he  enlarges  on  the  devious  ways  of  the  prospec- 
tor, leads  me  to  the  conclusion  that  he  has  failed  to 
understand  the  character  of  that  individual  and  has 
met  few  prospectors.  The  subject  is  one  on  which 
much  has  been  written,  but  perhaps  it  is  not  entirely 
exhausted. 

In  the  first  place,  the  prospector  is  just  an  average 
human,  with  a  disposition  to  get  the  better  end  of  a 
bargain  if  possible,  like  all  the  rest  of  us;  and  when 
dealing  with  him  this  should  be  kept  in  mind.  In  the 
case  cited,  business  methods  were  omitted.  Mr.  X  was 
not  tied  up  with  an  option  at  $3,500.  Hence,  when  he 
found  that  Mr.  B,  after  a  preliminary  consideration 
of  the  vicinity  in  the  books,  was  interested,  he  con- 
sidered himself  free,  and  accordingly  advanced  his 
price.  Almost  any  vendor  of  real  estate  would  have 
done  the  same  under  similar  circumstances,  though 
probably  not  to  the  same  extent. 

There  are  several  kinds  of  people  these  days  besides 
the  prospector  who  are  trying  to  get  "all  that  the  traffic 
will  bear."  It  is  a  very  human  trait.  The  remedy  is 
to  bind  him  with  an  option,  or  to  get  his  verbal 
refusal  before  witnesses  for  a  definite  price  and  a  defi- 
nite time.  His  word  will  be  found  quite  as  good  as 
that  of  the  average  man.  If  these  simple  precautions 
have  not  been  taken  he  should  not  be  blamed  for  trying 
to  improve  his  status. 

In  the  second  place,  few  prospectors  are  developers 
of  their  claims  except  to  the  small  extent  necessary 
to  show  that  values  have  been  found.  Their  role  is  that 
of  the  discovertr,  and  they  are  usually  deathly  afraid 
of  having  their  claim  explored  while  owning  it.  Their 
talk  of  a  half  interest  for  development  money  is  a 
"blind "   to   make    you    think   they   have   confidence   in 
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their  find.  Nol  thej  !  Thej  have  sei  n  too  many  prom- 
ising "prospects"  ruined  by  a  few  blasts.  What  they 
want   is  to  sell  outright  on  the    I  the  show- 

ing now.  and  use  the  monej  to  finance  an  effort  to 
find  something  better.  Bvery  prospector  lias  in  mind 
several  localities  he  desires  to  visit  and  explore,  and 
in  each  of  which  he  is  confidenl  he  i  a  wonder. 

Hence,  the  besl  waj  to  deal  with  this  worthy  indi- 
vidual is  to  go  with  him  trustingly  to  his  claim,  and 
carry  a  little  cash  in  your  pocket,  [f  his  showing  is 
promising,  offer  him  from  $25  to  $100  on  the  spot  for  a 
written  time  option  at  a  low  price  for  the  whole  title, 
and  in  nine  cases  out  of  ten  you  will  gel  the  layoul 
at  your  own  figure.  The  money  you  will  then  have 
risked  will  be  no  more  than  the  valui  oi  the  time  he 
has  given  to  making  the  discovery,  so  the  gamble  is 
nearly  an  equal  one. 

The  prospector  is  usually  a  good  sport.  Give  him  an 
opportunity  to  deal  with  you  on  equal  terms  and  you 
will  generally  find  him  ready  to  play  a  straight  game. 

Denver,  Col.  Theo.  F.  Van  Wagenen. 


Tellurium  in  Wireless  Telephony 

The  Editor: 

Sir — I  noticed  in  your  issue  of  May  20  that  you  call 
the  attention  of  mining  companies  and  individuals  to 
the  wide  use  of  crystals  of  certain  minerals  in  the  con- 
struction of  wireless-telephone  detectors. 

It  may  be  of  interest  to  your  readers  to  know  that  the 
element  tellurium,  which  has  long  had  hut  few  uses  and 
with  which  all  Western  miners  are  more  or  less  familiar, 
has  been  found  to  have  superior  qualities  as  a  crystal 
detector.  I  am  informed  that  one  of  the  large  and  well- 
known  electrical  companies  now  has  on  the  market  a 
crystal  detector  which  is  more  sensitive  and  which 
remains  in  better  adjustment  than  anything  heretofore 
produced.  This  detector  consists  of  a  crystal  of  tellu- 
rium resting  against  a  crystal  of  artificial  zinc  oxide. 

It  seems  that  crystal  detectors  have  great  possibilities, 
as  they  are  much  less  expensive  than  vacuum  tubes  and 
require  no  batteries.  It  is  quite  conceivable  that  experi- 
menters will  develop  crystal  detectors  which  are  far 
superior  to  any  of  those  now  on  the  market,  and  in  this 
connection  tellurium  crystals,  in  conjunction  with  those 
of  other  minerals,  will  come  in  for  their  share  of  atten- 
tion. F.  F.  COLCORD. 

New  York  City. 


Sampling  Wet  Material 

The  Editor: 

Sir — With  reference  to  my  previous  article  "Examin- 
ing Minerals  in  Ore  Pulp,"  in  Engineering  and  Mining 
Journal,  Dec.  24,  1921,  on  page  1022.  a  further  sugges- 
tion has  been  found  convenient.  Though  simple,  I  pass 
it  on  in  the  hope  that  you  find  it  of  interest. 

To  examine  a  sample  of  loet  material  it  is  best  to  use 
a  clean  slide  not  greased;  drop  a  small  patch  of  sample 
upon  it,  and  then,  to  remove  any  surplus  liquid,  apply  a 
piece  of  blotting  or  filter  paper  to  the  edge  of  the  patch. 
Turn  ,he  slide  with  the  glass  side  up  and  examine  with 
the  microscope.  It  is  advisable  to  exercise  care  as  to 
shaking  the  slide  before  mopping  up  the  water,  as  the 
movement  may  result  in  concentrating  the  mineral  on 
the  glass,  which  may  or  may  not  be  advisable. 

When  a  tailing  or  residue  is  being  examined  to  de- 
termine what  amount  of  mineral  remains  in  it,  it  may 


be  of  advantage  to  pul  the  sample  on  a  thin  wal 

and  while  .-.  pan- 

ning mot  ion  to  bring  the  minei  a 
face    Tin  ii  remove  water,  im  i 
it   is  usually  preferable  to  i 

\ami- 
pecially, 
differentiated  with  difficulty,  and  into  i  fere  with  the  visi- 
bility of  larger  grains.  ALFRED  T.  FRY. 
Queenstown,  Tasmania. 


Copper  Content  and  Specific  Gravity 

of  Copper  Mattes 
The  Editor: 

Sir — Your  editorial  in  Engineering  and  Mining 
nal-Press  of  May  27,  1922,  regarding  the  suggested 
feasibility  of  estimating  the  approximate  copper  con- 
tent of  mattes  by  means  of  a  specific  gravity  determina- 
tion has  been  read  with  interest.  The  accompanying 
plot  was  made  from  data  published  by  Hofman.  The 
group  of  results  connected  by  broken  lines  was  probably 
obtained  on  mattes  in  which  the  elements  present  other 
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than  copper  and  iron  were  fairly  constant.  The  other 
results  plotted  were  from  mattes  made  in  many  different 
plants,  and  may  or  may  not  have  contained  lead,  zinc, 
and  other  impurities. 

These  results  seem  to  indicate  that  the  method  could 
not  be  universally  applied  on  all  copper  mattes,  but  it 
might  give  concordant  results  on  mattes  from  individual 
plants  with  a  possible  limit  of  accuracy  of  from  0.5  to 
1.0  per  cent  copper.  It  is  believed  that  the  matter  should 
receive  further  study.  To  this  end  a  more  extended 
investigation  has  been  started  on  a  large  variety  of  com- 
mercial mattes  as  well  as  on  a  series  of  mattes  produced 
in  the  laboratory.  W.  F.  Deitrich. 

Stanford  University,  Cal.  Welton  J.  Crook. 


The  Ajo  Enterprise  Series 

The  fourth  installment  of  A.  W.  Allen's  article.  "Ajo 
Enterprise  of  the  New  Cornelia  Copper  Co.,"  should 
have  been  published  in  this  issue.  Unavoidable  circum- 
stances have  prevented  the  manuscript  and  illustrations 
from  reaching  us,  but  we  hope  to  publish  it  in  a  subse- 
quent edition. 

In  the  Journal-Press  for  June  10,  certain  erroneous 
footnotes  were  given  in  the  article  "Ajo  Enterprise  of 
the  New  Cornelia  Copper  Co."  On  p.  1004  the  reference 
should  be  Vol.  52  instead  of  Vol.  51;  p.  1007,  p.  830 
instead  of  p.  380,  and  on  p.  1008,  p.  830  instead  of  p.  380. 
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The  Bawdwin  Mine,  in  Burma 

Early  Methods  of  Mining  and  Smelting  Silver-Lead  Ore  by  the 

Chinese.  Who  Worked  the  Deposit  in  the  Fifteenth  Century — 

it    Mining   Operations   by   the   Burma   Corporation,   Ltd. 

By  Allan  B.  Calhoun 

Miiw    Superintendent,  Burma  Corporation,  Ltd. 


THE   BAWDWIN    MINE   is  situated  in  the  semi- 
Stal      of    Tawng-Peng,    one   of   the 
small  group  comprising  the  Northern  Shan  States 
in   Upper   Burma.      Each   of   these  states   has    its   own 
ir  chieftain,  who  rules  the  people  under  the 
■  and  direction  of  a  British  "superintendent." 
Bawdwin  is  450  miles  north  of  Rangoon,  the  capital  of 
Burma.  169  miles  northeast  of  Mandalay,  and  about  fifty 
miles  south  of  the  Province  of  Yunnan,  in  China.     The 
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elevation  of  the  mine  is  3,100  ft.  above  the  sea.  The 
climate  at  this  elevation  is  comparatively  healthful  dur- 
ing the  dry  season,  but  rather  depressing  during  the 
wet.  The  dry  season  extends  from  November  to  May, 
and  during  the  remainder  of  the  year  the  precipitation 
amounts  to  60  or  70  in.  Most  of  this  is  in  the  form  of 
heavy  Bhowers,  which  cause  considerable  damage  to  the 
railroad. 

Early  records  and  inscriptions  state  that  the  mine 


was  operated  by  the  Chinese  in  the  ninth  year  of  the 
reign  of  Yung  Lo,  of  the  Ming  Dynasty,  1412  A.  D.  It 
was  known  as  Lao  Yin  Chang,  meaning  "old  silver 
mine,"  and  was  worked  most  extensively  during  the 
reigns  of  Chia  Ching,  1796-1821,  and  Tao  Kwang,  1821- 
1851,  during  which  time  it  was  the  source  of  great 
wealth.  During  the  reign  of  Tung  Chik,  1868,  the  mine 
was  abandoned  for  one  or  possibly  all  of  the  following 
reasons : 

1 — The  Panthay  or  Mohammedan  rebellion  broke  out 
at  this  time  in  the  neighboring  Province  of  Yunnan, 
China,  making  life  and  property  insecure  and  at  the 
same  time  blocking  the  route  to  China. 

2 — As  a  corollary  to  the  rebellion,  the  neighboring 
tribes  of  Kachins — a  war-like  mountain  race — took  ad- 
vantage of  the  turmoil  and  the  fact  that  the  mine  was 
cut  off  from  China,  and  ruthlessly  raided  the  mining 
population. 

3 — The  third  reason,  and  probably  the  most  important, 
was  the  difficulty  of  operating  the  mine  on  account  of 
water,  poor  ventilation,  and  entire  lack  of  machinery. 

From  conditions  in  old  workings  recently  opened,  it 
appears  that  the  Chinese  were  pumping  water  in  a 
series  of  lifts  through  6-in.  bamboo  pumps  a  vertical  dis- 
tance of  160  ft.  The  longest  and  lowest  drainage  adit 
was  driven  through  the  country  rock  a  distance  of  sev- 
eral thousand  feet,  to  tap  and  drain  the  orebody.  The 
difficulties  encountered  in  this  work  must  have  been 
great,  and  the  work  was  probably  done  at  the  sacrifice  of 
many  lives.  How  the  early  miners  ventilated  these  long 
tortuous  adits,  how  they  took  care  of  large  bursts  of 
water,  and  carried  out  the  ore,  is  inconceivable  to  one 
who  does  not  know  the  Chinaman.  There  is  nothing  too 
laborious  or  too  slow  to  try  his  patience  and  per- 
severance. 

This  long  adit  has  been  enlarged  and  extended,  and  is 
now  No.  2  Level  drainage  adit,  or,  more  familiarly, 
"Dead  Chinaman"  tunnel.  The  latter  name  was  given 
to  it  on  account  of  finding  the  skeletons  of  Chinese  with 
manacles  still  encircling  their  bones. 

Problems  of  Drainage  and  Ventilation  Ended 
Early  Operations 

The  Chinese  mined  ore  50  ft.  below  this  level,  but  the 
amount  of  water  must  have  been  so  large  that  they  had 
to  abandon  these  lower  workings.  To  drain  the  mine 
for  another  100  ft.,  it  would  have  been  necessary  to 
drive  a  second  long  adit  about  three-quarters  of  a  mile, 
and  evidently  this  was  more  than  the  engineers  would 
undertake,  on  account  of  the  problem  of  ventilation,  and 
moi-e  than  the  financiers  would  authorize,  on  account  of 
the  long  time  they  would  have  had  to  wait  to  realize  on 
the  investment.  All  work  was  done  by  hammer  and 
moil. 

Previous  to  1868  Bawdwin  was  a  prosperous  Chinese 
colony,  with  a  population  of  20,000,  as  evidenced  by  rec- 
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Ore  bins  at  the  portal  of  "Tiger  Tunnel,"  Bawdwin  mine 


Portal  of  the   tunnel,   recently  equipped   with   electric   hau.lac 
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Tht  bridgi  across  the  Namtu  River,  at  Namtu 


Remains  of  an  old  Chinese  bridge  at  Bawdwin 
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Site  of  an  old  Chinese  blast  furnace  at  Bawdwii 


What  remains  of  three  cupeling  furnaces 
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The  smelter  at  Namtu,  showing  roasters  and  blast  furnaces 


No.  3  blast  furnace  in  course  of  repair 
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orda  and  remains  of  temples,  mosque  ,  theatres,  and 
other  public  buildings  and  bridges  and  the  thousands  'it' 
graves  that  cover  the  hillside. 

It  is  generally  supposed,  on  account  oi  various  dis- 
coveries and  inscriptions  found  in  the  neighborhood, 
thai  Bawdwin  formed  a  penal  settlement  for  the  Chinese 
government  The  entire  workings  are  surrounded  by 
many  miles  of  entrenchments  that  parallel  the  mountain 
ridges.  These  fortifications  are  about  L5  ft.  wide  and 
10  ft.  deep,  and  are  situated  on  both  sides  of  the  moun- 
tain ridges  that  hem  in  the  mine. 


l-'ew  laddei  -  were  u led,  and  the  e  found  wei e  similar 
to  the  Mexican  chicken  ladder  notched   in- 

d  log.    On  bol  h   lides  of  the  port! 

adits  are   little    niches,   one  or   tw  uilar 

to  those  found  m  .Mexican  mines,  in  which  the  China- 
man is  supposed  to  have  deposited  hi  mall  Buddha  or 
other  lucky  icon  to  ward  off  evil  spirits.  In  all  there 
are  probably  twelve  or  fifteen  miles  of  these  workings. 

The  method  of  timbering  was  ingeniou  The  drives 
being  diminutive,  only  small  timber  was  required,  5  or  G 
in.  in  diametei   being  the  maximum.     This  timber  was 


■ 
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Longitudinal  Section 

Details  of  ancient  Chinese  blast  furnace 


The  present  Chinese-Shan  miners  claim  that  soldiers 
lived  in  these  entrenchments,  and  it  is  believed  that  the 
ones  on  the  adjacent  side  of  the  mountains  were  to 
guard  and  keep  in  the  prisoners,  and  that  those  on  the 
opposite  side  were  for  the  purpose  of  repelling  attacks 
from  wild  marauding  native  tribes. 

Early  Chinese  Methods 

The  Chinese  worked  the  mine  for  silver  alone,  as  the 
lead  and  zinc  were  evidently  of  no  value  to  them.  The 
hill  containing  the  orebody  is  riddled  with  adits,  the 
majority  of  which  are  so  small  that  the  ordinary  Euro- 


generally  of  pine  or  of  "male"  bamboo,  the  latter  species 
of  bamboo  being  almost  solid,  whereas  the  female  has 
thin  walls.  There  is  no  evidence  of  vertical  shafts  or 
of  any  mechanical  equipment  for  hoisting.  The  method 
of  stoping  was  not  much  different  from  present  methods, 
except  that  the  work  was  done  on  a  smaller  scale.  On  a 
new  level  ore  was  followed  by  a  drift,  and  a  raise  was 
driven  to  the  surface  or  to  connect  with  workings  above. 
The  back  of  the  drift  was  then  stoped  for  a  vertical  dis- 
tance of  several  feet;  the  ore  was  removed,  and  waste 
for  filling  was  dropped  through  the  raises  or  carried  up 
into  the  stope  in  baskets.    The  operation  was  apparently 
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Longitudinal  Section 
Details  of  ancient  Chinese  "cupeling"  furnace 


Plan  Showing  Superposition 
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pean  is  compelled  to  get  down  on  his  hands  and  knees 
to  pass  through  the  tortuous  workings.  Nearly  all  these 
adits  are  on  slight  downward  incline,  probably  to  facili- 
tate ventilation. 

The  drainage  adits  are  larger  and  necessarily  are 
inclined  the  other  way.  The  incline  shafts  are  also 
larger,  and  run  on  a  grade  that  will  permit  the  carrying 
of  material  to  the  surface  without  the  use  of  a  ladder. 
Several  of  the  more  important  ones  have  steps  cut  in 
the  solid  rock,  and  one  in  particular  is  in  the  form  of  a 
spiral.  This  was  to  get  the  maximum  vertical  depth  in 
the  shortest  distance  and  at  the  same  time  permit  the 
coolie  to  walk  up  with  his  burden. 


a  straight  cut-and-fill  system,  the  work  being  done  within 
a  small  area  and  in  a  laborious  manner.  Stopes  were 
carried  only  three  or  four  feet  wide,  and  when  one  sec- 
tion reached  the  surface  or  vertical  limit  of  the  stope, 
another  drift  was  run  parallel  to  the  old  one,  and  another 
stope  carried  up  adjacent  to  the  filled  one.  Probably 
more  than  1,000,000  tons  of  ore  was  mined. 

Chinese  Smelted  Ore  for  Silver  Only 

The  ore  was  smelted  locally  in  small  furnaces,  the 
remains  of  which  are  scattered  for  miles  along  the 
small  river  that  runs  through  the  property.  In  the 
beginning,  the  ore  was  smelted  within  a  few  hundred 
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Sqnai  i  -set  rill  stope  in  the  Bawdwin  mine 


feet  of  the  mine,  but  gradually  the  supply  of  timber  in 
the  vicinity  was  exhausted  to  make  charcoal;  or  per- 
haps the  progenitors  of  our  smoke  farmers  brought  suit 
for  damages.  At  any  rate,  it  was  found  advisable  to 
carry  the  ore  to  the  fuel,  and  consequently  the  work  was 
moved  out  along  the  river,  with  the  result  that  the  heaps 
of  slag,  so-called,  can  be  found  for  miles  along  the 
stream. 

The  exact  method  of  smelting  is  not  thoroughly  under- 
stood, but  the  results  obtained  in  the  extraction  of  silver 
compare  favorable  with  modern  smelting  practice.  A 
short  description  of  the  furnaces  and  the  apparent 
method  of  procedure  may  be  interesting  to  the  smelter 
man.    I  leave  him  to  draw  his  own  conclusions. 

Furnaces  Were  Excavated  Into  Banks 

The  blast  furnaces  were  made  by  digging  into  a  bank 
and  making  a  crucible-shaped  excavation  flaring  out  at 
the  top  and  open  in  front.  Troughs  for  tuyeres  were 
cut  in  the  back  wall  of  the  furnace  and  covered  with  flat 
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Longitudinal  Section  of  Drift  Showing  Spiling 
and  Bamboo  Lagging 


stones.  The  front  of  the  furnace  was  then  built  up  of 
clay  and  boulders  and  the  inside  was  plastered  with  sev- 
eral layers  of  fireclay,  which  completely  sealed  the  long 
tuyeres  extending  down  the  back  to  the  bottom  of  the 
furnace.  These  long  tuyeres  were  evidently  for  the  pur- 
pose of  heating  and  conducting  the  blast  to  the  bottom 
and  narrow  part  of  the  furnace. 

The  air  was  supplied  by  bellows  or  by  the  air  pump 
that  is  still  in  use  by  the  Chinese.  These  pumps  were  8  to 
10  in.  in  diameter  and  6  to  7  ft.  long,  and  were  made  by 
boring  suitable  logs.  Inside  a  plunger  was  fitted,  which 
was  operated  either  by  manual  or  mechanical  power — 
usually  a  water  wheel.  Smaller  pumps,  up  to  6  in. 
diameter,  were  made  from  bamboo.  It  is  questionable 
whether  these  air  pumps  were  operated  by  hand  or  by 
a  water  wheel,  but  as  all  furnaces  were  placed  close  to 
running  water,  I  am  inclined  to  think  that  water  power 
was  used. 

The  ore  was  first  mixed  with  charcoal  and  roasted  in 
small  stalls  and  then  carried  to  the  blast  furnace.  Here 
it  was  again  mixed  with  charcoal  and,  if  necessary, 
according  to  the  analysis  of  the  sinter,  a  small  quantity 
of  flux  was  added  before  charging. 

Samples  of  high-grade  Bawdwin  ore  assay  as  follows: 


Ag,            Pb, 

Oz.            Per 

Cent 

Zn, 
Per 
Cent 

Cu. 
Per 
Cent 

Si02, 
Per 
Cent 

Fe,        CaO.     AI2O3. 
Per        Per        Per 
Cent      Cent      Cent 

S 
Per 
Cent 

45  4           47.2 
44    1              46.8 

21.2 
21.0 

0  2 
Tr. 

5  0 
4  8 

3.2         2.0         1.0 
3.1         1.0         1.9 

20  5 
20.4 

Sinter  from  the  furnace 

assayed  approximately: 

Ag,             Pb, 

Oz.            Per 

Cent 

Zn, 
Per 
Cent 

Cu, 

Per 
Cent 

Sill;, 

Per 
Cent 

Fe,        CaO,     AI2O3, 
Per        Per        Per 
Cent      Cent      Cent 

S, 
Per 
Cent 

3.9         <a)44.5 
2  5             44  9 

In  2  to  3%  of  thi 

18.9 
16  5 

0  2 

0  3 

thl    form  0 

10  0 
12  0 

prills  o 

4.5         2.3         4  8 
4.5         2.9         3.1 
lead. 

3  2 

2  1 

Sketch  shotting  details  of  old  Chinese  timbering 


These  assays  show  that  less  than  1  per  cent  of  the 
lead  was  actually  reduced  and  collected  in  the  lead  well, 
but  still  sufficient  to  collect  all  but  2  or  3  oz.  of  silver. 
This  small  amount  of  lead  was  then  ladled  out  and  car- 
ried to  adjacent  banks  of  refining  furnaces,  where  the 
lead  was  oxidized  and  silver  recovered. 

It  is  questionable  whether  the  smelting  operation  was 
continuous  or  intermittent,  as  no  evidence  has  been  found 
on  the  property  to  warrant  a  conclusion.  If  it  was  con- 
tinuous—and I  am  inclined  to  think  it  was — batches  of 
freshly    roasted    ore    and   charcoal    were    added    inter- 
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mittently,  and  as  the 
mass  at  the  bottom 
b  e  c  a  in  e  sufficiently 
plastic  to  give  up  its 
silver,  it  was  scraped 
out  in  the  form  of  a 
sticky  sinter  or 
"s  1  a  g,"  and  the 
charge  was  allowed  to 
settle.  If  the  proc- 
ess was  intermittent, 
as  maintained  by 
some  who  have  seen 
the  work  in  China, 
the  furnace  was 
cleaned  out  of  its  for- 
mer charge,  the  small 
opening  in  the  front 
wall  of  the  furnace 
was  torn  down  and 
the  sintered  mass  was 
scraped  out  ready  for 
another  cycle. 

In  the  Bawdwin  ore  the  silver  is  associated  with  the 
galena  and  not  with  the  sphalerite.  For  every  1  per  cent 
lead  there  is  approximately  1  oz.  of  silver.  The  China- 
man had  no  use  for  the  lead  or  zinc;  consequently,  he 
reduced  the  minimum  amount  of  lead  to  collect  the 
silver.  It  is  almost  inconceivable  that  with  such  crude 
furnaces  the  charge  and  blast  could  be  so  regulated  that 
the  sulphur  would  be  reduced  to  2  or  3  per  cent,  while, 
at  the  same  time,  only  a  few  per  cent  of  the  lead  would 
be  reduced.  The  sinter  carries  2  or  3  per  cent  prills  of 
lead,  and  it  was  probably  in  them  that  the  loss  of  most 
of  the  silver  occurred. 

Lead  Was  Cupeled  ox  Mud  "Test" 

The  refining  furnaces  were  also  built  in  a  bank  of 
earth,  in  rows  of  seven.  The  furnace  was  divided  by  a 
2-in.  "test"  into  two  parts,  called  the  top  and  bottom 
compartments.  In  the  top  compartment  was  placed  the 
silver-laden  lead.  Extending  vertically  through  the 
top  of  the  furnace  were  a  number  of  flues.  At  the  back 
of  the  lower  compartment  was  a  large  flue  that  extended 
up  through  the  ground  at  the  back  to  the  surface. 

The  method  of  operating  these  furnaces  was  prob- 
ably as  follows : 

A  charcoal  fire  was  placed  upon  a  grate  supported  just 
above  the  test.  The  grate  bars  were  made  of  fireclay, 
moulded  in  bamboos  of  2  in.  diameter,  and  then  burnt. 
The  door  of  the  lower  compartment  was  regulated  to 
allow  sufficient  air  to  pass  through  and  under  the  test 
(to  keep  it  at  the  proper  temperature)  and  thence  up 
through  the  back  chimney. 

Sufficient  heat  was  maintained  upon  the  top  of  the 
molten  metal  to  oxidize  the  lead.  It  is  said  that  one 
man  by  rolling  an  iron  rod  over  the  molten  metal  could 
attend  to  the  skimming  of  a  series  of  seven  of  these 
furnaces.  By  this  process  of  skimming  and  oxidization 
pure  silver  was  obtained. 

Evidently  the  fumes  from  all  the  smelting  and  refining 
furnaces  had  a  tendency  to  prevent  reforestation  on  the 
steep  hillsides  that  had  been  cleared  of  semi-tropical 
jungle,  as  there  are  now  no  trees  within  three  or  four 
miles  of  Bawdwin  and  the  hills  are  covered  with  a  grass 
that  grows  three  or  four  feet  high,  and  which  is  burnt 
off  every  year.  It  is  an  ill  wind  that  does  not  blow  some- 
one good.     On  account  of  the  clearing  of  the  forest  by 


the  Chinaman  and  the  effect  oi  the  fumes,  Bawdwin  is 
one  of  the  comparatively  healthful  places  in  Burma.  As 
no  rank  vegetation  can  now  get  a  Btarl  on  the  hills, 
there  are  no  places  in  the  vicinity  in  which  mosquitoes 
can  breed. 

Europeans  Became  Interest]  d  in  1904 

Burmese  brought  the  attention  of  Europeans  to  these 
enormous  slag  dumps,  and,  in  1891,  A.  C.  Martin,  of 
Rangoon,  visited  the  property  and  took  some  samples. 
With  J.  Sarkies.  also  of  Rangoon,  he  formed  a  partner- 
ship and  applied  for  a  lease  of  four  square  miles.  Noth- 
ing was  done  for  several  years,  until  Mr.  Martin  met 
Captain  M.  F.  Kinderley  in  Mandalay.  Together  with 
Mr.  Sarkies  and  Maitland  Kinderley,  a  brother,  they 
formed  the  Burma  Mines  Development  &  Agency  Co., 
of  which  the  Burma  Mines  &  Smelting  Co.  was  a  branch. 
In  1904  the  company  was  reorganized  as  the  Great 
Eastern  Mining  Co.,  and  Lord  Hersey  became  identified 
with  it. 

The  local  directors  in  Rangoon  consisted  of  Mr. 
Sterne,  Captain  Barnett,  S.  W.  Watts,  A.  C.  Martin,  and 
W.  A.  Freymouth. 

In  1906  this  company  sold  its  right  to  the  Burma 
Mines  Ry.  &  Smelting  Co.,  and  in  1908  changed  its  name 
to  Burma  Mines,  Ltd.  At  this  time  there  was  no  inten- 
tion to  work  the  mines,  but  only  to  build  a  railroad  and 
smelt  the  Chinese  slag. 

First  Smelter  at  Mandalay 

A  narrow-gage  f  24-in.)  railroad,  forty-five  miles  long, 
was  completed  to  connect  with  the  government  line,  and 
a  smelter  was  built  at  Mandalay,  169  miles  away.  Smelt- 
ing actually  started  in  1909.  No  money  was  made,  as 
the  railroad  haul  was  too  great,  and  in  1911  a  new 
smelter  was  built  at  Namtu,  on  the  narrow-gage  line, 
only  twelve  miles  from  the  mine. 

After  200,000  or  300,000  tons  of  slag  had  been 
smelted,  the  engineers  began  to  consider  the  probability 
that  the  Chinaman  had  left  some  ore,  so  they  started  to 
prospect  by  cleaning  out  the  old  workings.  About  this 
time  Herbert  Hoover  secured  control  of  the  mine  and 
became  chairman  of  the  board.  After  two  years  of  diffi- 
cult and  discouraging  work,  the  main  orebody  was 
tapped  by  what  is  now  called  the  "Dead  Chinaman" 
tunnel,  or  the  171  level. 

This  adit  was  well  below  the  main  workings,  although 
some  of  the  Chinese  stopes  had  actually  reached  a  verti- 
cal depth  of  50  ft.  below  this  level. 

From  then  on  the  development  was  rapid,  and  today 
the  "Chinaman"  orebody  is  considered  to  be  one  of  the 
largest  high-grade  silver-lead-zinc  orebodies  in  the 
world.    The  total  ore  reserves  on  Jan.  1,  1921,  were: 

Tone  Qz 

4,429. -458  23.3 

Of  this  only  a  little  over  one-tenth  is  designated  as 
probable  ore.  No  mineral  with  a  content  less  than  20 
per  cent  lead  and  zinc  is  considered,  except  for  part  of 
335,681  tons  of  copper  ore,  which  averages  Ag,  23.2 
oz.;  Pb,  12.8  per  cent;  Zn,  7.7  per  cent;  Cu,  11.0  per 
cent. 

The  mine  probably  contains  another  million  or  more 
tons  of  low-grade  material,  carrying  between  8  per  cent 
and  20  per  cent  combined  lead  and  zinc,  which  has  not 
been  taken  into  consideration  as  ore.  The  ore  occurs  as 
solid  masses  of  sulphide,  with  little  admixture  of 
gangue.     On  some  levels  the  solid  ore  will  average  50 


Pb, 

Zn. 

Cu, 

Per  Cent 

Per  Cent 

Per  Cent 

25.3 

17  7 

12 
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mtinuous  distance  of  1,000  ft  along  the 

.  few  places  it  is  100  to  140  ft.  wide. 

ks  are  75  per  cent  solid  lead  and  zinc 

bottom  of  the   mine   is   the   653    level, 

what  was  once  a  continuous  orebody  over 

g,  but  which  has  now  been  faulted  into  two 

s,   with  a  displacement  of  over  600  ft. 

has  been  systematically  developed  down  to 
•  vel  or  main  adit,  known  as  the  "Tiger 
Tunnel."  which  is  about  two  miles  long.  This  adit  is 
double-tracked  for  7,400  ft  from  the  portal  to  the  main 
No  expense  has  been  spared  in  develop- 
ing and  equipping  the  mine  in  the  most  up-to-date 
manner.  Notwithstanding  labor  is  cheap,  machinery 
is  cheaper,  and  little  hand  work  is  done. 

Development  Has  Been  Systematic 

The  "Chinaman"  orebody  is  blocked  out  by  crosscuts 

through  the  ore  at   100-ft.  intervals;  these  are  placed 

vertically    above  each   other  on   the   respective    levels. 

-  have  been  driven  from  these  crosscuts  to  make 

ious   passages  from  the  top  of  the  mine  to  the 

■   level.     The  same  raises  are  alternately  used  for 

Dg  ore  or  filling,  and  are  so  offset  on  every  level 

that  ore  or  waste  can  be  drawn  out  at  that  level  or 

through  to  the  next  or  to  the  lowest  level. 

All  ore   goes   straight   through  to   653   level,  where 

i.>aded  into  four-ton  cars  and  hauled  in  trains  of 

ten  cars  by  electric  locomotives  to  the  tipple  plant.  Waste 

filling  is  obtained  from  the  surface  by  quarrying  around 

;he  raises  so  that  the  filling  will  go  directly  into  ntopes 

without  further  handling. 

A  modified  square-set  rill  system  is  used  in  stoping. 
For  this  system  it  is  advantageous  to  lay  out  the  main 
drift  in  the  foot-wall  country  rock  and  to  crosscut 
through  the  ore  at  100-ft.  intervals  to  the  hanging  wall. 
In  these  crosscuts  are  the  main  rises. 

The  50-ft.  blocks  on  either  side,  with  the  exception  of 
a  12-ft.  pillar  directly  over  the  crosscut,  comprise  the 
stopes.  These  rill  stopes  have  their  apexes  at  the  main 
passes  and  slope  down  to  the  stoping  crosscuts.  In  the 
early  work  no  pillar  was  left  at  the  toe  of  two  stopes 
and  one  ore  chute  sufficed  for  two  stopes.  This  section 
would  become  excessively  heavy,  and  it  has  been  found 
desirable  to  leave  a  12-ft.  pillar  between  the  two  stopes 
and  carry  up  individual  ore  chutes. 

Stoping  Starts  on  the  Hanging-Wall  Side 
Stopes  are  carried  three  or  four  sets  wide,  depending 
on  the  character  of  the  ground.  Four  sets  is  the  maxi- 
mum width  that  the  best  ground  will  stand,  and  as  the 
ground  becomes  heavier  the  stope  is  brought  in  to  three 
or  sometimes  two  sets  wide;  the  length  remains  the 
same.  Where  the  vein  is  wide  the  hanging  section  is 
taken  first,  and  when  completed  a  second  section  is  taken 
alongside,  retreating  toward  the  foot  wall.  Under  this 
arrangement  the  crosscuts  and  drifts  are  always  in  solid 
ore  or  rock  and  the  part  under  the  old  stope  can  be  filled, 
thus  minimizing  expensive  repairs,  through  old  stoped 
areas.  To  get  the  proper  rill,  square  sets  must  be  of  the 
proper  size  and  height.  Those  in  the  Bawdwin  mine  are 
oh  ft.  square  and  7i  ft.  high. 

The  manways  are  on  the  hanging-wall  side  of  the 
chute,  and  not  along  one  side,  as  is  generally  the  custom. 
This  gives  access  to  either  stope  from  the  manway  or 
chute  without  blocking  either. 


As  the  train  of  four-ton  ears  leaves  the  portal  of  the 
tunnel  it  is  hauled  to  the  tipple  plant,  where  four  four- 
ton  cars  are  emptied  at  once.  From  the  tipple  plant  the 
ore  is  carried  by  a  20-in.  belt  conveyor  and  discharged 
into  bins  by  an  automatic  tripper.  From  the  bin  the 
ore  is  taken  by  trains  to  Namtu,  seven  miles  away,  where 
are  situated  the  mill,  smelter,  and  headquarters  of  the 
corporation. 

Mining  Operations  of  Nevada 
Consolidated  in  1921 

According  to  the  annual  report  of  the  Nevada  Con- 
solidated Copper  Co..  operating  at  Ely,  Nev.,  the  most 
important  feature  of  1921  was  the  development  of  addi- 
tional tonnages  of  high-grade  direct-smelting  ore  along 
the  margin  of  the  Ruth  concentrating  orebody.  Fully 
developed  direct-smelting  ore  estimate  as  of  Dec.  31, 
1921,  is  406,196  tons,  averaging  7.27  per  cent  copper. 
In  segregating  ores,  3  per  cent  copper  was  assumed 
as  the  lower  limit  of  direct-smelting  grade.  No  addi- 
tional ore  was  added  to  the  disseminated  porphyry 
reserves  during  the  year,  the  total  on  Dec.  31,  1921, 
amounting  to  63,401,209  tons,  averaging  1.58  per  cent 
copper. 

Steam-shovel  mining  costs  of  concentrating  ores,  ex- 
clusive of  depreciation  and  Federal,  state,  and  local 
taxes,  but  including  all  other  overhead  expense,  were 
as  follows: 

Cents  per  Ton  Ore  Cents  per  Cu.  Yd.  Capping 

1921  1920  1921  1920 

Drilling  and  blasting 6.45  6.14  11.26  8.78 

Steam-shovel  operations 2  77  3.04  5.78  5  90 

Locomotive  tramming 7.69  8.61  18.23  1875 

General  pit  expense I    78  2   50  1.25  0  96 

Miscellaneous 9.42  9  81  4.71  6  08 

Totals  28   II  30  10  41.23  40  47 

Steam-shovel  efficiencies  were  as  follows; 

Tons  of  Ore  Per  Cu.Yd.  Capping  Per 

Eight-Hour  Shovel   Shift  Eight-Hour  Shovel  Shift 

1918  1.404  952 

1919  2,254  1,155 

1920 2,255  1,187 

1921..-..                                                 2,392  1,148 

Ruth  mine  underground  costs  showed  improvement  as 

follows: 

Cents  per  Ton 

1921  1920 

Branch  raises  and  sublevels 22 .35  24 .12 

Undercutting  and  caving                                                                                  18 .05  '7-94 

Tramming J. 23  7.94 

Hoisting 4.60  6.11 

ficneraf  underground  upkeep 'S'SJ  27na 

General  mine  expense                                                                              /•<"  '-[Jo 

Miscellaneous ■        °-63  9.65 

Totals  85.69       97  20 

Improved  labor  efficiencies  are  also  reflected  in  the 
following  figures: 

Dry  Tons  per  Tota 

Dry  Tons  per  Man-Shift  on   Ruth 

Man-Shift    Underground  Mine  Payrolls 

1918                              10  39  7.53 

|..|.i                                                                  11.51  8.34 

920""                                12  27  8.99 

1 92 1 1                                                                1308  9  38 

In  comparing  costs  and  labor  efficiencies,  it  must  be 
remembered  that  operations  in  1921  were  confined  to 
the  three  winter  months,  with  the  weather  persistently 
cold. 

After  the  shut-down  small  crews  were  organized  to 
proceed  with  alterations  and  additions  to  plant  which 
could  not  be  economically  accomplished  when  operating, 
as  well  as  to  maintain  the  plant  in  condition  for  re- 
opening. No  carbonate  ore  was  extracted  during  the 
year,  and  the  mine  dump  storage  remains  at  80,229  tons 
as  at  the  close  of  1920.  The  shovel  pits  furnished  64.8 
per  cent  of  the  ore  mined  during  the  year. 
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Development  of  Metallurgical  Practice 
at  the  Hollinger  Mine 

Early  History  of  the  Enterprise  — The  Original  Mill 
—  Amalgamation  vs.  Cyanidation  —  Treatment  of 
High-Grade  Ore  —  Development  of  Present  Practice 

By  P.  A.  Robbins 


PRIOR  TO  THE  DISCOVERY  of  the  Hollinger,  no 
gold  mine  had  been  successful  in  Ontario.  For 
twenty-five  years  many  unsuccessful  mines  had  been 
started  in  Hastings  County,  and  the  Thunder  Ray,  Lake 
of  the  Woods,  and  Sturgeon  Lake  districts,  and  many 
mills  had  been  built.  The  standard  milling  practice  was 
the  use  of  crusher,  stamps,  plates  and  vanncrs,  with 
possibly  a  65  to  70  per  cent  recovery  from  a  $10  ore. 
The  Timmins-McMartin-Dunlop  Syndicate  (owner  of 
the  Hollinger  mine)  was  without  experience  in  mining 
except  for  its  one  successful  venture  with  the  La  Rose 
mine,  at  Cobalt,  where  by  rough  hand  sorting,  carloads 
of  ore  carrying  3,000  to  6,000  oz.  silver  per  ton  were 
shipped  from  surface  trenches. 

A  nephew  of  the  Timmins  brothers,  Alphonse  Pare,  a 
recent  graduate  from  McGill  University,  was  in  charge 
of  the  Hollinger  during  its  first  fourteen  months  of 
life,  and  to  test  the  Hollinger  ground  had  installed  a 
two-stamp  Tremain  steam  mill  and  a  jaw  crusher,  which 
were  in  operation  when  I  took  charge  of  the  property 
at  the  beginning  of  1911. 

As  the  mill  had  a  limited  capacity,  only  the  best  ore 
from  the  shaft  and  drifts  was  being  treated.  The 
recovery  from  one  plate,  about  4  x  12  ft.,  was  about  $30 
per  ton,  and  the  tailing  carried  $20,  thus  indicating  a 
gross  $50  content.  The  selection  of  the  best  ore  wras  not 
to  mislead ;  it  wras  logical  to  get  as  much  gold  as  possible 
to  help  pay  expenses.  The  results  no  doubt  led  the 
owners  to  believe  that  the  vein  would  carry  from  $40  to 
$50  per  ton.  Subsequent  sampling  showed  this  particu- 
lar orebody  to  average  $35  on  the  surface  and  $31  on  the 
100  level  over  a  length  of  approximately  950  ft.  and  an 
average  width  of  10  ft. 

Because  of  the  satisfactory  results  obtained,  the 
owners  decided  (as  a  separate  company)  to  erect  a 
thirty-stamp  mill  to  treat  Hollinger  and  custom  ore. 
Tom  Scanlan,  a  mechanical  engineer  of  wide  experience 
in  smelter  and  mill  work  with  the  Allis-Chalmers  com- 
pany, had  been  engaged  to  design  the  plant.  Mr.  Scan- 
lan adopted  the  standard  practice  of  California  and  the 
various  ill-fated  Ontario  projects,  and  ordered  the  parts 
for  a  thirty-stamp  mill,  with  crushers,  plates,  Overstrom 
sand  tables,  and  Johnson  vanners.  These  parts  were 
ordered  before  the  mill  was  designed,  as  it  was  not  pos- 
sible to  bring  in  machinery  except  in  midwinter,  when 
the  forty  miles  of  swamps,  lakes,  and  rivers  were  frozen 
over;  to  get  delivery  in  the  winter  of  1910-1911  the 
orders  were  hurriedly  placed  by  Mr.  Scanlan  in  the  fall 
of  1910. 

This  was  the  status  of  the  work  when  I  was  engaged 
to  take  charge  in  January,  1911.  Without  losing  a 
^vhole  year  I  could  not  undertake  to  run  ore  tests  and  re- 
design the  mill  for  cyanide  treatment  if  found  advisable, 
and  hence  we  decided  to  put  up  an  experimental  mill, 
with  the  stamps  in  a  separate  building,  leading  the  pulp 


off  on  one  side  to  a  light  shed  containing  the  plates  and 
concentrators.  This  would  leave  the  space  in  front  of 
the  stamps  for  a  cyanide  plant  to  be  erected  later.  Work 
on  this  mill  was  well  under  way  when  on  May  19,  1911, 
a  forest  fire  swept  the  property  and  burned  everything. 
Later  tires  in  June  ami  July  cleaned  up  the  reman 
of  the  district  and  destroyed  all  possibility  of  building 
the  mill  in  1911. 

A.  G.  Kirby,  who  was  in  charge  of  the  Nova  Scotia 
mine,  at  Cobalt  I  fresh  from  the  new  Goldfield  Consoli- 
dated mill),  was  engaged  to  run  a  series  of  tests  on  the 
ore.  I  sent  him,  as  a  test  sample,  ore  carrying  $50  per 
ton.  Rumors  were  in  circulation  that  the  Hollinger  was 
a  frost  and  that  the  fire  had  been  inspired.  When  the 
test  sample  ran  $50  per  ton  it  was  believed  that  we  were 
trying  to  sell  stock.  The  facts  were  that  I  knew  we  had 
much  high-grade  ore,  and  I  wanted  a  mill  to  recover  the 
gold  in  that  ore.  The  treatment  of  $10  and  $12  ore  did 
not  worry  me,  but  when  it  came  to  ore  carrying  $80  to 
$100  per  ton,  I  wanted  to  be  sure  of  results. 

Concentration  Generally  Favored 

Mr.  Kirby 's  tests  showed  poor  recovery  by  amalgama- 
tion, but  cyaniding  and  concentrating  gave  99  per  cent 
plus  when  the  ore  was  all  slimed.  As  a  result  of  Mr. 
Kirby's  work,  I  decided  to  crush  in  solution  and  aim  for 
70  per  cent  through  200  mesh.  The  matter  of  con- 
centration w-as  given  much  thought,  and  though  we 
felt  that  concentration  could  be  omitted,  we  were  wor- 
ried about  the  frequent  occurrences  of  ore  carrying 
$100  or  more  per  ton.  I  finally  decided  upon  concen- 
tration for  the  following  reasons: 

1.  The  tables  would  catch  the  gold-bearing  sul- 
phides and  gold  flakes  that  escaped  from  the  tube-mill 
circuit. 

2.  The  taking  out  of  heavy  particles  by  concentra- 
tion would  make  it  possible  to  do  less  fine  grinding  than 
otherwise. 

3.  The  separate  treatment  of  concentrates  would 
enable  the  lower-grade  pulp  to  be  passed  on  with  a 
minimum  of  agitation. 

4.  Refinery  practice  would  be  simplified;  there 
would  be  less  precipitate  to  treat. 

With  each  addition  to  the  Hollinger  mill.  I  consulted 
the  mill  superintendents,  and  every  one  of  them  un- 
reservedly declared  himself  in  favor  of  retaining  con- 
centration as  a  part  of  the  flow  sheet. 

The  decision  to  crush  in  solution  and  not  use  plate 
amalgamation  was  based  upon  a  belief  that  free,  amal- 
gamate gold  would  readily  cyanide.  I  did  not  believe 
the  argument  that  a  mill  which  recovered  95  per  cent 
was  losing  5  per  cent  of  all  the  gold  in  the  ore,  and 
that,  therefore,  the  gold  recovered  by  plate  amalgama- 
tion indicated  a  100-per  cent  recovery  for  that  gold  in- 
stead of  a  95-per  cent  one.     My  belief  was,  and  still 
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Id  that  will  amalgamate  freely  will  read- 

.,   and  yield  approximately  100  per  cent.     The 

■    the  gold  occluded  in  the  sulphides  and  in 

,  les,  which  will  not   amalgamate. 

.  gamation     there     is     often,    perhaps 

leterminate  loss  by  theft  of  amalgam;  and 

ity  of  Buch  loss  occurring  is  so  great  that 

it  ool  •   hair-splitting  metallurgical  arguments 

in  favor  of  plate  amalgamation.     Having  decided  upon 

the  important  steps   « all  sliming,  crushing  in  solution, 

(ration,  and  separate  treatment  of  the  sulphides), 

we  proceeded  to  design  a  mill  for  treating  400  tons  per 

d  the  following  flow  sheet  was  adopted: 


Crusher 

.timp. 

FourS 

I»-ft.  lut* 
1 

Spitttasten 

: 

slime  - 

I 

Four  JO-ft   Don  ibicLeners 

Pulp               to| 

Drjirv     _ 

presses 

■ 

four  vt't.  grinding  pans 

L'-'*-gradc  bullion 

Two  8-ft    sertlii  g 

Retorts 

High-grade  bullion 

Flow  sheet  first  adopted  at  the  Hollinger 

Crushers  were  one  No.  7,  followed  by  one  No.  5  gyra- 
tory', with  provision  for  a  second  No.  5;  belt  conveyor 
from  crusher  station  to  mill  and  distributing  belt  over 
bins;  Nelson  feeders  to  forty  1,500-lb  stamps;  one  5  x 
•ube  mill  to  each  ten  stamps;  tube  mills  and  class- 
ifiers in  closed  circuit;  overflow  from  classifiers  to 
spitzkasten;  underflow  from  spitzkasten  to  concen- 
trators, overflow  to  Trent  agitators;  concentrate  to 
drainage  bins;  table  tailing  to  Trent  agitators;  dis- 
charge from  agitators  to  Dorr  thickeners;  underflow 
from  thickeners  to  Moore  filters;  overflow  from  thick- 
eners to  battery  storage  tanks  or  to  precipitation  if 
desired;  filter  pregnant  solution  to  precipitation;  barren 
solution  wash  to  battery  storage;  cake  to  waste. 

Why  Certain  Machines  Were  Adopted 

The  decisions  to  use  Trent  agitators,  and  pan  grind- 
ers for  concentrate,  were  based  upon  Mr.  Kirby's  Ne- 
vada experience.  Deister  tables  were  used  for  concen- 
trating because  of  the  excellent  results  which  Kirby 
and  myself  had  obtained  with  these  tables  at  Goldfield 
.  and  at  the  McKinley-Darragh  mine,  in  Colbalt,  re- 
spectively. The  Moore  filter  was  adopted  because  of 
the  Moore-Butters  litigation.  If  Butters  won  we  would 
be  safe,  for  he  was  not  the  plaintiff.  If  Moore  won 
we  would  be  on  the  winning  side.  Furthermore,  the 
Moore  people  needed  money,  and  I  was  able  to  negotiate 
a  deal  at  10c.  per  ton  royalty,  paying  in  advance  the 
estimated  royalty  for  four  years  and  thus  doing  away 
with  further  royalties.  We  also  had  the  additional  right 
to  increase  the  plant  from  time  to  time  upon  the  same 
basis.  This  seemed  to  be  good  business,  and  besides 
metallurgical  advantages  was  one  of  the  reasons  for 
adopting  the  Moore  3ystem. 

The  mill  was  started  July  1,  1912,  and  was  tuned  up 
en  waste  rock,  followed  by  $10  ore  for  a  week  or  so. 


After  about  two  weeks  of  this  preliminary  work,  $20 
ore  was  treated,  and  everything  seemed  to  be  running 
as  well  as  could  be  expected.  The  concentrate  treat- 
ment plant  was  continuous  in  operation.  Concentrate 
was  shoveled  into  the  grinding  pans,  which  discharged 
into  the  settlers,  from  which  the  continuous  stream  of 
mercury  flowed  to  the  amalgam  safes,  being  strained 
through  canvas  bags.  The  concentrate  assayed  $350 
to  $400  per  ton,  and  about  eight  tons  per  day  was  being 
treated. 

Then  came  the  first  clean-up.  About  fifty  flasks  of 
mercury  was  in  the  system.  This  was  retorted.  No 
gold!  No  gold  in  the  safes;  no  gold  in  the  grinding 
pans.  The  total  yield  should  have  been  about  $40,000; 
it  was  exactly  $9.40.  I  still  have  the  button,  and  have 
named  it  "Nil  desperandum."  A  quick  clean-up  of  the 
precipitation  presses  disclosed  that  the  gold  was  not 
lost;  it  was  in  the  presses.  It  was  immediately  evi- 
dent that  the  cyanide  in  the  concentrate  was  prevent- 
ing amalgamation. 

In  Mr.  Kirby's  tests  the  concentrate  had  been  thor- 
oughly washed  before  amalgamating,  whereas  in  the 
mill  we  relied  upon  draining  to  get  rid  of  the  cyanide. 
The  cost  and  delay  of  remodeling  the  amalgamation 
plant  so  as  to  wash  the  concentrate  presented  a  serious 
problem ;  we  were  heavily  in  debt,  and  our  treasury 
was  almost  empty.  It  was  therefore  decided  to  try 
cyaniding  the  concentrate,  and  a  10-lb.  solution  was 
used  in  the  pans  and  settlers,  which  now  became  agi- 
tators. The  plan  worked  beautifully.  Thus  the  amal- 
gamating plant,  without  appreciable  alteration,  became 
a  cyanide  plant,  and  continued  in  use  until  it  became  too 
small  for  the  increased  tonnage  of  later  years,  when  the 
pans  and  settlers  were  converted  into  Dorr  thickeners 
for  use  in  the  new  concentrate  treatment  plant,  and 
thus  nothing  was  lost. 

Difficulties  Were  Numerous 

Meantime  the  Trent  agitators  had  been  giving 
trouble.  So  unreliable  had  they  become  that  a  gong 
had  been  hung  conveniently  near,  and  when  the  man 
in  charge  would  see  an  agitator  stopped  or  threatening 
to  stop,  he  would  pound  upon  the  gong,  and  all  hands 
would  rush  to  the  rescue.  Each  agitator  had  been  em- 
bellished with  a  set  of  grappling  hooks  and  lines;  these 
were  dropped  into  the  agitator  when  necessary,  the 
arms  engaged,  and  then  for  hours,  and  sometimes  days, 
a  gang  of  men  would  walk  steadily  around  the  tanks, 
dragging  on  the  grappling  lines  and  thus  keeping  the 
mill  going.  We  did  everything  we  could  think  of  to 
make  these  agitators  work,  but  they  would  not.  An 
inherent  trouble  was  that  the  sands  would  segregate 
and  classify  out,  and  build  up  until  they  stopped  the 
apparatus  from  working. 

Fortunately,  our  filter  capacity  was  greatly  in  excess 
of  our  requirements,  and  by  forming  the  cake  slowly 
we  could  use  the  loading  tanks  as  agitators.  Later  we 
equipped  two  conveniently  located  solution-storage 
tanks  with  Dorr  agitators  and  were  able  to  discard  the 
Trent  apparatus  and  convert  the  tanks  into  thickeners. 
The  original  mill  had  been  designed  for  400  tons  per 
day,  but  by  the  end  of  the  first  year  we  were  treating 
650  tons  per  day. 

The  spitzkasten  that  fed  the  tables  were  constantly 
giving  trouble;  they  were  replaced  by  eight  13-ft.  di- 
ameter Dorr  thickeners,  to  fit  the  space  available.  The 
Dorr  classifiers  were  overloaded  in  more  ways  than  one. 
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Considerable  experimenting  had  been  necessary  before 
the  closed-circuit  system  of  tube  mill  and  classifier  was 

arranged  satisfactorily.  The  slope  of  the  classifiers 
had  been  increased  and  the  length  had  been  doubled, 
so  that  they  would  discharge  into  the  tube  mills  and  the 
tube  mills  discharge  into  the  classifiers.  This  greatly 
overloaded  the  driving  mechanisms.  The  tonnage  had 
been  increased  to  60  per  cent  over  the  designated  capac- 
ity, and  the  classifiers  had  been  speeded  up;  but  they 
worked,  although  the  breakages  were  a  constant  source 
of  worry  to  the  Dorr  company. 

In  1913  the  demand  for  increased  tonnage  led  to  the 
installation  of  twenty  more  stamps  I  making  sixty  in 
all  I  and  two  more  5  x  20-ft.  tube  mills,  making  a  total 
of  six.  More  concentrating  tables  were  not  purchased, 
as  it  had  been  found  that  clean  concentration  was  not 
necessary  and  that  those  in  use  could  handle  the  in- 
creased tonnage  satisfactorily.  The  Moore  filter  unit 
had  been  designed  to  treat  500  tons  daily,  but  grad- 
ually the  tonnage  was  raised  to  750,  and  with  satisfac- 
tory results.  The  mill  had  been  whipped  into  shape 
by  Noel  Cunningham,  who  not  only  possessed  unlimited 
nervous  energy,  but  had  faith  in  the  apparatus  under 
his  care;  he  made  things  work.  We  were  running  with 
insufficient  agitation,  which  kept  the  tailing  higher 
than  it  has  been  since,  but  the  mine  was  developing 
rapidly  into  a  big  enterprise,  our  debts  were  paid  off, 
la'-ge  dividends  were  being  disbursed,  a  six  months' 
fight  with  the  Western  Federation  of  Miners  had  been 
won  (Nov.  15,  1912,  to  June  1,  1913),  and  we  were  doing 
more  satisfactory  work  than  the  other  mills  in  the 
district.  In  fact,  the  Hollinger  mill  was  the  only  one 
that  did  not  find  it  necessary  to  shut  down  and  remodel ; 
and,  except  for  the  change  from  amalgamation  to  cyan- 
idation  of  concentrate,  the  Hollinger  mill  has  not 
changed  its  process.  The  Vipond,  Porcupine  Crown, 
Mclntyre,  and  two  smaller  properties  all  tried  plate 
amalgamation  and  all  found  it  neessary  to  resort  to 
cyaniding.  The  Dome  mill  was  remodeled  to  substitute 
sand  leaching  for  part  of  its  process — a  change  of 
doubtful  value. 

Up  to  the  end  of  1914  I  had  considered  the  mill  as 
experimental,  and  it  had  been  my  intention  to  sink 
two  main  shafts  (as  our  knowledge  of  the  property  in- 
creased) and  erect  a  4,000-ton  mill  between  these  shafts. 
But  my  directors  were  lacking  in  the  necessary  faith 
to  put  up  the  $1,500,000  required,  and  so  the  dream  was 
never  realized. 

Counter-Current  Decantation  Adopted 

By  the  end  of  1914  the  development  of  the  Acme  mine 
(now  a  part  of  the  Hollinger  Consolidated)  made  a 
large  increase  in  milling  capacity  imperative.  Don- 
had  experimented  at  the  Ophir  with  Nichols  counter- 
current  decantation,  and  C.  H.  Poirier  had  altered  his 
mill  at  the  Vipond  mine  (Porcupine)  and  was  using 
this  system.  M.  W.  Summerhayes  and  S.  W.  Cohen  had 
investigated  the  system  and  were  putting  it  in  at  the 
Porcupine  Crown.  R.  J.  Ennis  was  falling  in  line  with 
the  Mclntyre  mill  after  he  and  Andre  Dorfman  had 
satisfied  themselves  that  the  scheme  was  satisfactory. 
As  a  result  of  Poirier's  work  and  the  opinions  of  the 
others  I  decided  to  try  out  the  system. 

The  Vipond  had  allowed  4  sq.ft.  of  tank  bottom  per 
ton  per  day,  but  this  was  proving  too  little,  and  so  we 
allowed  6  sq.ft.  The  1914-15  addition  to  the  Hollinger 
consisted  of  forty  1,500-lb.  stamps,  four  5  x  20-ft.  tube 


mills  and  classifiers,  sixteen  double-deck  Deister  slime 
tables,  and  six  25  x  1  -4 -ft .  Dorr  agitators.  To  mak<- 
room  for  the  agitators,  we  converted  the  old  slime 
tables  into  double  deckers,  thus  saving  half  of  the 
table  space.  The  counter-current  d«  antation  plant 
sisted  of  two  rows  each  of  four  40-ft.  Dorr  thickeners. 
The  Dorr  company  recommended  five  steps,  but  the 
fifth  step  did  not  seem  necessary  with  cyanide  at  18c, 
per  lb.  and  zinc  dust  at  7c. — the  prices  then  prevailing. 
We  did  not  abandon  the  Moore  filters,  as  they  were 
economical  and  suited  for  handling  colloids. 

In  the  Hollinger  section,  after  tube  milling  we  de- 
canted a  muddy  solution  and  settled  this  in  eight  30- 
ft.  thickeners.  The  overflow  from  these  went  to  stor- 
age or  precipitation  as  desired,  The  underflow  went 
to  agitators;  most  of  this  pulp  went  to  the  filters,  but 
any  excess  flowed  to  the  counter-current  decantation 
vats.  By  this  method  we  treated  most  of  the  Hol- 
linger flocculent  ore  in  the  filters  and  were  thus  able 
to  force  a  large  tonnage  of  granular  ore  through  the 
counter-current  system.  The  Hollinger  and  Acme  not 
having  been  consolidated,  we  operated  as  two  mills 
under  one  roof  from  about  March,  1915,  to  June  1.  1916. 

Bullion  Melted  with  Lead  and  Cupeled 

Before  going  on  with  the  story  of  the  mill,  this  is  a 
convenient  place  to  deal  with  the  refinery.  Originally 
we  expected  to  recover  most  of  our  gold  by  amalgama- 
tion, and  retorts  had  been  installed  for  treating  the 
amalgam.  The  precipitate  from  cyaniding  was  to  have 
been  melted  in  pots  in  Steele-Harvey  furnaces;  then 
fluxed  and  a  low-grade  bullion  shipped.  The  failure  of 
the  amalgamating  plant  left  us  with  improper  refinery 
equipment.  I  immediately  asked  Henry  Hanson  (then 
with  the  Merrill  company)  to  design  for  us  a  refinery 
similar  to  that  of  the  Pittsburg  Silver  Peak,  at  Blair, 
Nevada. 

The  plan  prepared  by  Mr.  Hanson  consisted  of  a  lead 
stack,  for  melting  the  precipitate  fluxed  with  litharge, 
borax,  silica,  and  iron,  from  which  a  lead  bullion  was 
produced.  This  bullion  was  then  cupeled,  the  lead  be- 
ing recovered  as  litharge.  The  bullion  produced  was 
980  fine.  The  process  was  a  success  from  the  start, 
although  many  little  refinements  were  introduced  from 
time  to  time,  such  as  granulating  the  litharge  under 
water. 

We  started  briquetting  with  the  idea  of  drying  the 
briquettes,  but  we  had  great  difficulty  in  mixing  the 
precipitate  and  fluxes.  The  borax  would  cause  the  mix- 
ture to  set  in  chunks.  A  small  brick  clay-mixer  was 
purchased  in  the  belief  that  it  would  squirt  out  a 
hexagonal  stream  of  mixed  flux  and  precipitate,  but  it 
would  not  squirt.  Oil  was  added  to  assist  in  the  oper- 
ation, but  without  success.  It  was  found  that  this  pug 
mill,  working  without  the  die,  discharged  the  material 
in  flat  blobs,  which  immediately  set  hard  enough  to  be 
handled  with  a  shovel.  So  the  refinery  operation  re- 
solved itself  into  a  simple  process :  The  precipitate  was 
dried  in  the  presses  by  air;  the  presses  were  cleaned 
into  side-tipping  mine  cars.  The  cars  were  tipped  onto 
a  mixing  plate,  and  a  rough  mixture  of  the  flux  was 
shoveled  into  a  pug  mill,  which  wormed  out  a  series  of 
blobs,  a  little  fuel  oil  being  used  as  a  binder.  These 
were  charged  immediately  into  the  lead  stack  without 
drying  or  briquetting.  No  dusting  occurred.  The  lead 
bullion  was  cupeled  as  fast  as  produced,  and  in  thirty- 
six  hours  the  campaign  was  over.    As  a  check  on  losses 
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the  chimney,  several  tii 
all  :  a   within  a  radius  of  50  ft.  of  the  re- 

I  detect  no  gold. 
This  brings   us   up  to   1916,   when  plans   wire  made 
g   the  Hollinger,   Acme,   and   Milli 
doubling  the  capacity  of  the  mill.     The 
•    tk  placi      in.  l.  1916;  but,  owing  to  an 
ambiguity   in  the  wording  of  the   Dominion  War  Tax 
ictua  nsolidation  was  held  in 

.:itil  June  1.  1916.  Meanwhile  the  plans  for 
increasing  the  mill  were  under  way.  With  three  and 
one-half  years'  experience  we  felt  satisfied  with  the 
results  being  obtained,  but  we  were  open  to  suggestions 
and  anxious  to  learn  the  truth  about  proposed  innova- 
• 

Beit  vs.  BUCKET  Conveyors 

The    ii  ore   had   been   handled   on    bell    con 

ft  to  mill,  a  distance  of  360  ft.  Acme 
ore  had  been  handled  in  balanced  buckets  running  on 
wire  ropes  over  a  distance  of  840  ft.  The  A.cme  plan 
er  ton  over  8-10  ft.  than  did  the  Hollinger 
plan  over  360  ft.  Moreover,  the  Acme  costs  were  sad- 
dled with  the  expenses  for  repairs  and  alterations 
necessary  to  bring  the  system  into  smooth  working  or- 
der. We  decided  therefore  to  convey  ore  from  the  new 
crusher  station  to  the  mill  (about  1,100  ft.)  in  bal- 
anced skips,  running  on  a  trestle. 

Ball  mills  were  being  used  at  the  Mclntyre  and  Vi- 
pond  mills  and  were  being  installed  at  the  Dome.  The 
gan  copper  and  Western  porphyry  mines  were 
going  strong  for  ball  mills.  From  the  figures  available 
I  could  not  see  the  possibility  of  effecting  an  economy 
by  their  use;  the  cost  of  operating  stamps  invariably 
figured  from  3  to  4c.  per  ton  cheaper.  Then,  too,  I 
knew  something  of  the  reasons  for  the  adoption  of  ball 
mills  by  our  neighbors. 

The  Mclntyre  company  started  with  ten  stamps, 
plates,  and  vanners,  but  later  Chilean  mills  were  put 
in.  It  was  found  impossible  to  get  the  tonnage  through 
the  mills;  ore  and  cash  reserves  were  at  a  low  ebb.  In 
the  emergency,  a  certain  manufacturer  supplied  ball 
mills  on  credit.  New  ore  was  discovered;  both  mine 
and  mill  proved  a  great  success.  But  the  reasons  were 
financial,  not  metallurgical,  which  led  to  the  adoption 
of  ball  mills.  Further,  the  Mclntyre  was  then  working 
in  a  soft  porphyry,  which  could  be  crumbled  in  the 
hand. 

The  original  five  tube  mills  at  the  Dome  plant  gave 
insufficiently  fine  grinding.  C.  D.  Kaeding,  newly  ap- 
pointed general  manager,  desired  greater  crushing  and 
finer  grinding.  The  company  was  not  in  a  condition  to 
stop  the  mill  and  reconstruct,  nor  were  funds  available 
for  building  an  extension  to  the  mill.  By  tearing  out 
the  stamps  and  installing  ball  mills,  Mr.  Kaeding  could 
squeeze  a  plant  with  a  large  crushing  capacity  into  the 
existing  building.  These  were  the  reasons  given  by 
Mr.  Kaeding  to  me  at  the  time.  He  was  after  gross 
results,  not  metallurgical  perfection. 

I  had  installed  an  8-ft.  tube  mill  of  a  well-known 
at  the  McKinley-Darragh.  at  Cobalt,  and  had 
found  that  in  operation  there  it  required  three  times 
as  much  power  as  was  claimed  by  the  seller,  so  my 
faith  in  claims  made  by  the  maker  was  strained.  For 
some  time  I  had  tried  to  get  from  him  the  test  results 
of  ball  mills,  but  could  never  get  a  complete  set  of  tests 
from  any  one  mill   showing  power,   iron  consumption, 


and  grinding  results.  However,  we  proceeded  to  de- 
sign our  new  mill,  and  we  made  up  two  complete  sets 
of  plans,  one  with  stamps,  the  other  with  ball  mills. 
In  the  midst  of  this  work  the  manufacturer  of  the  ball 
mills  agreed  to  loan  me  a  mill  for  test  purposes.  An 
8-ft.  mill  arrived  about  six  weeks  later.  We  promptly 
set  it  up  and  got  it  ready  to  run,  then  discovered 
that  the  liners  would  not  fit.  Another  delay  of  some 
weeks  occurred  before  new  liners  arrived.  The  mill 
was  started,  but  the  scoop  feeder  would  pick  up  only 
250  tons  per  day.  Another  delay  occurred  before  a 
feeder  with  three  scoops  arrived.  This  was  promptly 
put  on,  and  the  mill  started,  when  we  discovered  that 
the  throat  of  the  feed  trunnion  would  not  pass  the  ore. 
I  communicated  with  the  makers  and  learned  that  the 
trunnion  would  have  to  be  changed,  as  it  was  not  de- 
signed for  large  tonnages. 

All  this  consumed  much  time,  and  it  gradually  dawned 
on  me  that  the  manufacturer  was  not  showing  great 
eagerness  to  have  his  mill  submitted  to  a  ruthless  test. 
Meanwhile  we  had  erected  separate  bins  and  installed 
two  6  x  16-ft.  tube  mills,  classifiers,  and  crushing  equip- 
ment for  this  test  plant,  and  we  wanted  information. 

I  bought  a  48-in.  Symons  disk  crusher  and  a  7  x  5-ft. 
cylindrical  ball  mill.  We  tested  the  Symons  machine. 
It  did  excellent  work  on  dry  ore  and  delivered  a  uni- 
form product  about  the  size  of  coffee  beans ;  but  much 
to  our  surprise  the  tube  mills  quickly  choked  on  this 
product  and  we  could  not  grind  it  except  at  a  slow 
rate.  The  Symons  machine  was  set  aside  to  be  used 
as  a  preliminary  grinder  in  a  scheme  for  the  continuous 
sampling  of  the  discharge  from  the  main  crusher  sta- 
tion. The  cylindrical  ball  mill  was  next  set  up  and 
tested,  but  it  was  not  as  economical  as  stamps,  and  so 
we  decided  upon  the  latter. 

I  believe  that,  in  a  50-  or  100-ton  plant,  a  ball  mill 
is  the  better;  but  in  a  mill  of  sufficient  size  to  employ' 
a  staff  of  trained  battery  men,  the  decision  between 
stamps  and  ball  mills  should  not  be  made  lightly.  The 
mill  men  like  the  ball  mills  because  Of  freedom  from 
noise  and  ease  of  operation;  but  this  freedom  would 
have  cost  an  extra  3  or  4c.  per  ton  at  the  Hollinger 
plant. 

Shorter  Tube  Mills  of  Larger  Diameter  Installed 

The  original  mill  had  1,500-lb.  stamps  and  5  x  20-ft. 
tube  mills,  and  the  combination  gave  us  about  16.5 
tons  per  stamp  per  day,  70  per  cent  through  200  mesh. 
We  had  found  that  the  tube  mills  were  the  limiting 
factor.  By  loading  a  mill  with  manganoid  (steel)  peb- 
bles we  were  able  to  get  a  duty  of  twenty  to  twenty- 
two  tons  per  day  per  stamp. 

I  had  engaged  J.  N.  Bulkley,  of  Johannesburg  i  then 
in  New  York),  as  consulting  engineer  on  our  mill  and 
hoisting  problems.  Mr.  Bulkley  had  just  finished  his 
work  with  the  New  Modderfontein  mill,  in  the  Trans- 
vaal. Guided  by  his  advice,  we  had  installed  in  our 
test  plant,  before  mentioned,  two  6  x  16-ft.  tube  mills, 
with  roller  supports  on  the  discharge  ends,  and  42-in. 
discharge  openings.  The  pebble  consumption  in  these 
mills  was  three  times  as  great  per  ton  treated  as  that 
in  the  5  x  20-ft.  mills,  and  the  power  consumption  was 
much  more.  On  the  Rand  the  pebbles  used  are  se- 
lected pieces  of  ore,  so  a  high  pebble  consumption  is 
rather  an  advantage,  but  the  Hollinger  quartz  is  so 
brecciated  that  imported  pebbles  must  be  used,  thus 
making  low  pebble  consumption  necessary  for  low  costs. 
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The  large  discharge  opening   drained   the  moisture 

from  the  mill.     A  tube  mill  works  better  when  it  has  a 

small  discharge,  thus  impounding  the  pulp  ami  forming 

ol  from  which  floats  the  material  thai   is  ground 

fine  enough   tor  discharge.     The  roller  supports  gave 

much  trouble,  so  we  scrapped  the  rollers  and  put  iii 
trunnion  heads  with  small  discharge  openings,  ami  goi 
fairly  good  results,  except  in  the  matter  of  pebble  con- 
sumption. As  a  result  of  this  and  other  experimental 
work  we  decided  that  a  51  x  16-ft.  tube  mill  would 
probably  give  us  the  increased  capacity  required.  We 
did  not  test  a  5  x  22-ft.  mill,  as  there  are  in  existence  a 
number  of  published  tube-mill  tests  that  do  not  show- 
increased  advantage  in  the  use  of  long  cylinders.  I 
never  had  the  opportunity  to  find  out  what  these  5i 
x  16-ft.  mills  would  do,  as  war  conditions  grew  steadily 
worse,  and  although  I  built  the  new  mill,  it  stood  idle 
during  my  stay  at  the  Hollinger,  which  I  left  on  Oct. 
4,  1918. 

The  remainder  of  the  flow  sheet  was  carried  out  as 
established  by  previous  practice.  The  Dorr  company 
had'  developed  the  tray  thickener,  so  the  area  of  our 
thickening  plant  was  made  50  per  cent  smaller  than 
would  have  been  required  if  single  tanks  had  been  used. 
In  the  old  mill  we  used  Merrill  clarifying  presses,  but 
trouble  was  experienced  in  cleaning  them.  After  in- 
troducing montejus  for  blowing  the  wash  water  into 
the  presses  at  100  lb.  pressure,  we  obtained  better 
results.  In  the  new  mill  we  constructed  clarifying 
vacuum  filters  of  the  leaf  type ;  these  could  be  inspected 
and  cleaned  with  wire  brushes  or  sand  blast  when 
necessary.  The  concentrate  treatment  plant  was  de- 
signed to  repeat  the  previous  work,  4  x  16-ft.  tube 
mills  being  used  for  grinding.  The  strength  of  solu- 
tion, however,  had  been  lowered  to  5  lb.  potassium  cya- 
nide per  ton  of  solution  in  the  concentrate  circuit. 

As  a  result  of  our  work  I  am  firmly  convinced  that 
stamps  are  more  economical  than  ball  mills  on  the 
comparatively  hard  ore  of  the  Hollinger,  and  that 
crushing  in  solution  and  sliming  is  superior  to 
crushing  in  water  and  amalgamating,  then  dewatering 
and  cyaniding.  Between  filtering  and  continuous  deean- 
tation,  I  believe  that  filtering  is  more  economical.  Our 
decision  to  use  decantation  was  influenced  by  a  10c. 
royalty  charge  against  the  filters.  Cyanide  was  being 
bought  at  13c.  and  zinc  dust  at  7c.  per  lb. — figures  that 
favored  the  adoption  of  decantation.  Even  with  this  I 
could  never  figure  any  economy  in  the  decantation  plant 
except  in  the  simplicity  of  operation.  The  decantation 
plant  must  be  charged  with  the  increased  cost  of  pump- 
ing the  larger  quantities  of  solution,  the  extra  zinc 
dust  for  precipitating  the  increased  volume  of  pregnant 
solution,  the  occasional  waste  of  surplus  barren  solu- 
tion, and  the  extra  cost  of  heating  buildings.  With 
increased  cost  of  cyanide  and  zinc  over  the  figures 
quoted,  the  economy  would  be  in  favor  of  filters.  The 
Hollinger  is  now  installing  Oliver  filters  to  follow  de- 
cantation, which  would  indicate  that  the  cyanide  and 
dissolved-value  losses  are  sufficient  to  warrant  this 
additional  step. 

During  the  first  year  or  two  of  milling  under  Noel 
Cunningham's  direction  we  experimented  with  solution 
strengths  from  i  lb.  to  2  lb.  of  cyanide  per  ton  of 
solution,  and  found  1.1  lb.  the  most  satisfactory.  In 
1916,  when  cyanide  had  risen  to  33c.  per  lb.,  L.  B. 
Eames,  superintendent,  experimented  with  solution 
strengths  down  to  i  lb.  per  ton,  but  our  tailing  showed 


an   i!  .,.  k  to    |    lb. 

solution  strength. 

In  the  original  mill,  concentratio 
at  about  eight  to  per  table  top,  on  the 

supposition  that   aboul  ti\< 

pass  o'er  the  tallies.    Gradually  it  waa  found  tha 
allowance   of   one   table   to   about    thirtj    tons   of   ore 
stamped   gave  all  of  the  con<  but 

never  did  air.    of  us    feel  that   concentration  should  be 
abolished. 


Benjamin  Arthur  Hoskins 

An  Appreciation 
By  Arthur  Thachkr 

BENJAMIN  ARTHUR   IIOSKIXS  died  at   his  home 
at    Van  Nuys,  Cal.,  on  June  9.     He  was   i 
.March    16,    1849,    at    Dodgeville.    Wis.      His    fath 
Cornish   miner,   went  to  Dodgeville   in   1846,   win 
influx  of  Cornish  and  Northumberland  miners  to  open 
the    lead    mines    of    Wisconsin.       His     mothl  r    was    an 
Arthur  from  Devon,  and  her  mother  was  a  daughter  of 
Lord  Warren,  of  Devonshire.     Their  old  home,  a  stone 
house,  is  still  standing  near  the  tracks  of  the  Illinois 
Central  R.R. 

It  was  a  wild  country,  and  the  opportunities  for  an 
education  were  exceptionally  limited.  As  a  boy,  "Uncle 
Ben"  sorted  galena  from  the  waste  dumps,  which  was 
received  as  cash  at  the  stores.  At  about  eleven  years 
of  age  he  joined  his  father  in  lead  mining  and  received 
"boys'"  wages.  Later,  he  went  to  the  Lake  Superior 
copper  mines  and  then  to  Utah  and  Nevada.  At  Bing- 
ham Canyon  he  introduced  the  hand  jig  for  concentra- 
ting lead  ores.  Later,  he  was  attracted  to  Arizona  and 
reached  Tucson  in  July,  1878.  There  were  no  railroads 
in  Arizona  at  this  time,  and  the  Apache  indians  were 
pretty  troublesome. 

In  the  spring  of  1879,  I  had  the  good  fortune  to  meet 
"Uncle  Ben"  at  Oro  Blanco  and  since  then  I  was  asso- 
ciated with  him  until  his  death.  In  the  early  '90's  he 
was  running  the  "Reward"  gold  mine,  in  Inyo  County, 
Cal.  Later  he  came  to  Missouri  and  had  charge  of  the 
.mining  work  of  the  Central  Lead  Co.  The  property  was 
sold  to  the  Guggenheims  in  1905,  and  on  Jan.  1,  1907, 
he  went  to  Mineral  Point.  Wis.,  for  the  Mineral  Point 
Zinc  Co.  and  continued  in  this  field  until  operations 
were  suspended  in  1921. 

"Uncle  Ben"  had  all  the  firm  integrity  of  the  Pilgrim 
fathers  of  New  England,  who  were  also  from  Devon- 
shire. Together  with  this  was  coupled  their  passion 
for  pioneer  work,  which  caused  him  to  roam  through 
our  Western  mining  camps.  This  was  characteristic 
of  the  Wisconsin  lead  miners,  for  you  found  them  in  all 
the  early  Western  mining  camps.  An  expert  miner, 
with  rare  judgment  and  vision,  he  left  his  impress  in 
every  place  that  he  visited,  and  if  he  had  had  a  broader 
early  education  his  name  would  have  stood  out  as  one 
of  our  greatest  mining  engineers.  Considering  his 
opportunities,  his  achievements  were  to  a  high  degree 
creditable. 

It  is,  however,  as  a  man  that  we  wish  to  think  of 
"Uncle  Ben."  He  had  the  greatest  love  for  humanity, 
and  this,  tempered  with  justice,  was  constantly  spread- 
ing out  to  all  with  whom  he  came  in  contact.  Standing 
for  the  highest  ideals,  the  good  that  he  did  spreads 
out  and  will  never  die.  It  is  the  greatest  monument 
that  one  can  give  to  his  fellow  men. 
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Mining  Engineers  of  Note 

A.  G.  CHARLETON 


BUT  iccident   at    football    A.   G.  Charleton 

would   have   entered   the   British   army.      He  is  a 
Mian,    born    at    St.    Heliers.    on    Jan.    ti. 
descended  from  a  distinguished  family  of 
-  great-grandfather  commanded  a  battery 
of  artillery  at  Yorktown 
under    Lord    Cornwallis, 
and  his  grandfather  was 

le  survivor  of  two 
brothers    blown    up    at 

Erie  together  with 

at-uncle  on  his 
mother's  side.  For- 
tunately for  the  mining 

ssion,  he  followed 
the    advice    of    the    late 

Andrew  Ramsay 
and  Thomas  Etheridge 
and  entered  the  Royal 
School  of  Mines,  in 
At  that  period 
this  institution  possessed 
such     noted     professors 

tin  Percy  i  metal- 
lurgy^. Sir  Warrington 
Smyth  i  mining),  Judd 
(  geology  ),  Huxley 
i  biology),  Guthrie 
I  physics),  and  Eth- 
eridge <  paleontology ) . 
It.  1880.  Mr.  Charleton 
decided  to  continue  his 
studies  at  the  celebrated 
Berg-Akademie,  at 
Freiberg,  in  Saxony.  At 
this  time  there  were 
many  noted  American 
mining  engineers  study- 
ing there,  among  them 
John  Hays  Hammond 
and  F.  G.  Corning. 
whose  reminiscences  of 
the  old  school,  entitled  "A  Student's  Reverie,"  have 
lately  been  published.  Freiberg  in  those  days  was  not 
only  instructive  but  interesting.  The  Berg-Akademie 
also  possessed  many  distinguished  professors.  Thus, 
Professor  Richter  taught  metallurgy  and  blowpipe  an- 
alysis; Professor  von  Cotta  had  but  recently  retired 
as  professor  of  the  study  of  ore  deposits;  Stelzner 
professor  in  geology.  Mr.  Charleton  was  a  hard- 
working and  industrious  student  and  he  frequently 
burned  the  midnight  oil,  working  at  one  time  thirty-six 
hours  at  a  stretch,  to  worry  out  the  problem  of 
"Pothenotesche  Aufgabe" — all  done,  by  the  way,  for 
the  sake  of  procuring  the  use  of  some  surveying  in- 
struments during  the  summer  vacation.  From  Frei- 
berg he  went  to  Canada  and  afterward  to  Nevada,  and 
the  experience  gained  in  those  early  days  has  proved  of 
great  service  to  him.    Mr.  Charleton's  first  appointment 

istant  superintendent  was  on  the  recommendation 
of  his  old  friend,  R.  P.  Rothwell,  who  was  consulting 
engineer  to  the  celebrated  Del  Oro  mine,  at  Marmora. 


in  Canada,  which  produced  an  exceedingly  refractory 
arsenical  gold  ore.  In  1885,  Mr.  Charleton  went  to 
Queensland,  where  he  was  placed  in  charge  of  the 
Disraeli  mine.  He  subsequently  made  some  important 
and  indeed  prophetic  reports  on  the  Wynaad  gold  dis- 
trict, India,  as  he  was 
obliged  to  condemn  the 
"reefs"  as  too  narrow 
and  low  grade  to  be 
payable.  While  in  India 
he  visited  the  Mysore 
gold  fields,  of  which,  on 
the  other  hand,  h  e 
formed  a  favorable 
opinion  that  has  since 
been  confirmed.  Later 
he  reported  on  the  con- 
cessions of  the  Pier- 
refitte  company,  in 
France,  in  the  Pyrenees, 
containing  several 
silver-lead  and  zinc 
properties.  In  1895, 
Mr.  Charleton  began 
practice  in  London  as 
a  consulting  engineer, 
visiting  and  reporting 
on  mines  situated  in 
various  parts  of  the 
world.  He  published  at 
this  time  his  "Report 
Book  for  Mining  Engi- 
neers." In  1902,  Mr. 
Charleton  was  elected 
president  of  the  Institu- 
tion of  Mining  &  Metal- 
lurgy, of  which  he 
was  one  of  the  found- 
ers. He  is  a  past  mem- 
ber of  the  Advisory 
Board  of  the  Royal 
School  of  Mines,  was 
called  to  give  evidence  before  the  Departmental  Com- 
mittee on  Technical  Education  at  South  Kensington, 
and  also  was  a  witness  before  the  Board  of  Trade 
Commission,  in  1904,  for  the  revision  of  the  latest 
Metalliferous  Mines  Act  and  Regulations.  In  1907,  Mr. 
Charleton's  late  firm,  Charleton,  Dickinson  &  Co.,  de- 
signed the  equipment  of  the  Robinson  shaft.  Since  the 
war,  Mr.  Charleton  has  been  occupied  with  the  prepara- 
tion of  a  series  of  technical  publications  for  the 
Imperial  Mineral  Bureau  and  for  the  Imperial 
Institute. 

Mr.  Charleton  says  he  considers  that  the  most  im- 
portant objects  in  life  are  good  citizenship,  good  fellow- 
ship, good  education,  and  personal  ambition  to  succeed, 
uncontaminated  by  petty  jealousy  and  selfishness. 
Couple  with  these  a  will  to  work  and  to  put  one's  hand 
to  any  honest  job  that  comes  along,  and  then  do  it  to 
the  very  best  of  one's  ability.  "Character,"  he  says, 
"is  of  more  value  than  wealth,  and  wisdom,  born  of 
experience,  than  power." 
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The  Petroleum  Industry 


Road  over  Tehachapi  Pass   between  Los  Angeles  an 

Oil  Industry  in  California 

By  Dr.  Henry  M.  Payne 


SUCH  WIDE  DIVERGENCE  of  opinion  regarding 
the  probable  life  of  the  California  oil  fields  has 
been  expressed  that  a  resume  of  present  conditions 
is  pertinent.  Probably  none  of  the  oil-producing  states 
has  given  more  attention  to  the  preservation  and  corre- 
lation of  its  oil-well  records  than  has  California.  The 
closest  co-operation  exists  between  the  producing  com- 
panies and  the  state  officials.  The  State  Oil  and  Gas 
Supervisor  and  his  six  deputies  offer  prompt  service 
and  information  regarding  anything  which  will  assist 
in  drilling  and  maintaining  wells  in  accordance  with 
approved  methods ;  and  the  geology  of  all  the  operating 
districts  is  graphically  exhibited  by  "peg  models"  in 
each  branch  office  of  the  bureau. 

The  peg  models  were  first  used  by  the  Kern  County 
Oil  Protective  Association,  and  were  exhibited  at  the 
San  Francisco  Exposition  in  1915,  before  the  organiza- 
tion of  the  State  Oil  and  Gas  Department  in  California. 
The  present  models  consist  of  pegs,  set  in  boards,  upon 
which  a  map  of  the  area  has  been  drawn  to  a  scale  of 
100  ft.  to  1  in.  Each  peg  is  inserted  on  the  site  of  a 
well,  and  the  board  represents  an  assumed  datum  plane 
sufficiently  low  to  include  all  development  in  the  dis- 


trict. The  Kern  River  field  base  is  shown  as  3,000  ft. 
below  sea  level.  Blueprints,  to  scale,  showing  the  log 
of  the  well,  graphically,  are  pasted  to  the  pegs.  The 
vertical  and  horizontal  scales  used  are  equal,  thus 
avoiding  distortion  of  dips  or  structural  conditions. 
Colored  map  tacks  are  inserted  to  indicate  various  for- 
mations, and  strings  of  similar  color  are  then  stretched 
from  the  corresponding  tacks  in  all  pegs,  thus  making 
it  possible  to  visualize  the  stratigraphy  of  the  whole 
area. 

The  "chromography"  in  standard  use  is  red  for  oil, 
yellow  for  water,  brown  for  marker,  white  for  point  of 
shut-off,  blue  for  bottom  of  well,  and  black  for  gas.  The 
pegs  used  are  of  pine,  J-in.  in  diameter;  they  range  in 
length  from  30  to  48  in.  No  attempt  is  made  to  cut 
off  the  pegs  to  show  surface  levels,  as  it  is  more 
advantageous  to  have  them  all  of  the  same  length,  and 
braced  across  the  top.  After  a  few  wells  have  been 
drilled  in  any  area,  the  peg  model  assumes  rapidly  in- 
creasing importance,  and  the  saving  of  one  string  of 
casing  or  the  discovery  of  additional  oil  sands  on  a 
lease  more  than  offsets  the  expense  of  building  the 
model. 
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milt  to  all  the  oil 

provided  from  Bakers- 

tera  over  Tehachapi  Pass, 

shown  in  th<  accompanying  half-tone, 

and    -  struction    have    placed    all    the    ai 

••.    touch  with  Los  Angeles.     New  work 


development.      Two   wells    are   being;   drilled;    both    re- 
port gas,  but  are  in>!  deep  enough  to  "prove  up." 

The  process  of  cleaning  up  old  wells  consists  of 
pumping  hot  oil  at  a  temperature  of  160  deg.  F.  under 
a  pressure  of  700  lb.  to  dean  out  the  perforations  and 
break  up  the  bridging  of  the  sands.    This  hot  oil  melts 


Headquarters  of  the  Pacfic  Oil  Co. 


is  curtailed  since  the  strike,  due  largely  to  a  surplus 
of  oil;  the  storage  capacity  is  limited,  and  all  the  tanks 
are  full. 

The  clearing  of  titles  in  parts  of  the  Buena  VTista 
Hills  field,  and  the  granting  of  leases  on  certain  sec- 
tions which  were  in  litigation  in  the  Naval  Reserve, 
have  served  to  open  a  few  new  districts.  Notable 
among  the  new  operations  are  those  of  the  Pan-Ameri- 
can company,  in  the  Elk  Hills  region;  the  Tupman 
lease;  and  a  new  camp  of  the  Pacific  Oil  Co.  It  is  un- 
derstood that  the  new  operators  on  the  Naval  Reserves 
are  paying  the  Government  a  royalty  in  oil  in  return 
for  the  leases. 

Public  Utilities  Provided 
The  town  of  Ford,  for  which  application  for  a  town 
rejected  by  the  Government,  is  nevertheless 
going  ahead  with  construction  on  leasehold  property. 
Gas  is  supplied  by  the  Midway  Gas  Co.,  electricity  by 
the  San  Joaquin  Light  &  Power  Co.,  and  water  by  the 
Western  Water  Co.,  to  the  towns  of  Taft,  Maricopa,  and 
the  surrounding  camps.  The  Pacific  Oil  Co.,  formerly  the 
Kern  Trade  &  Oil  Co.,  closely  allied  to  the  Southern 
Pacific  interests,  is  moving  its  Kerto  camp  from  near 
Maricopa  to  a  point  about  three-quarters  of  a  mile 
northwest  of  Taft,  and  is  building  a  new  permanent 
camp  for  its  main  offices  in  the  West  Side  field. 

In  the  Midway  field  most  of  the  drilling  being  done 

-neet  lease  requirements  as  to  new  and  offset  wells, 

The  greatest  interest  at  present  is  in  the  Fern  Front, 

an  area  about  four  miles  northwest  of  the  main  Kern 

field.      The    Standard    and    Union    Oil    companies    are 

bringing   in  a  few  new  wells  nine  miles  northwest  of 

Bakersfield.     Some  of  the  old  wells  are  being  cleaned 

up  and  pumped,  but  most  of  the  wells,  except  "line" 

are  closed  down.     The  Comanche  Point  district, 

-five  miles   southeast    of    Bakersfield,    is    a   new 


down  the  asphaltic  material,  on  which  water  has  no 
effect.  The  oil  cools  from  30  to  40  deg.  in  reaching  the 
point  of  attack.  In  some  instances  a  pressure  of  250  to 
400  lb.  will  do  the  work. 

Kern  River  Field  Has  2,000  Producing  Wells 

The  average  depth  of  the  Kern  River  field  is  1,000 
ft.,  and  there  are  about  2,000  producing  wells.  This 
field  has  been  producing  for  twenty-two  years,  and  on 
account  of  the  thick  sands  it  is  predicted  by  many  that 
it  will  be  good  for  twenty  or  thirty  years  more.  The 
decrease  in  production  has  been  small.  The  average 
production  per  well  per  day  in  the  entire  field  is  10  bbl. 
In  Sec.  5,  along  the  center  of  the  field,  the  hot-oil 
cleaning  process  has  induced  triple  production,  which 
seems  to  be  holding  up.  The  Santa  Fe  flat  field  south- 
west of  Kern  River  is  at  present  held  in  reserve.  Near 
Bakersfield  oranges  and  oil  are  found  in  surface  and 
sub-surface  combination. 

The  Midway  field,  on  the  west  side  of  Kern  River, 
comprises  principally  the  Midway,  Sunset,  McKittrick, 
Belridge,  Lost  Hills,  and  Elk  Hills  districts,  and  a  part 
of  the  Devil's  Den,  with  a  total  of  about  3,500  pro- 
ducing wells.  The  average  depths  and  productions  are 
as  follows: 


Midway 

Sunset 

McKittrick 

Belridge  (six  yew 

Lost  Hills  (ten  vears  old). 

Elk  Hills 

Easi  end 

West  end 

Devil's  Den 


Average  Production 

verage  Depth, 

B1>1.  per  Dav 

Feet 

Per  Well 

2.200 

35 

2.800 

35 

2.000 

25 

1.200 

9 

2.000 

9 

3.000 

When  new,  900 

3.600 

Now  400 

150-500-1,600 

(Ol 

shallow  pool  in 

which  seepage  from 

ct  inn  are  available. 

(a)  The  Devil's  Den  section  is  a  varying  shall 
adjoining  fields  collects.    No  figures  on  product 

Considerable  wildcatting  is  being  done  by  the   Na- 
tional Exploration  Co.,  the  Petroleum  Midway  Co.,  and 
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the  Dutch  Shell  interests.  The  Elk  Hills  and  Buena 
Vista  fields  are  extensions  of  the  anticlinals  of  the 
earlier  operations.  Nothing  especially  new  has  been 
found  so  far. 

McKittrick  is  the  only  place  in  the  Wesl 
where  the  hot-oil  treatmenl  is  used,  as  the  .Midway  and 
Elk  Hills  oil  is  20  deg.  Be\  and  higher,  and  Buena  Vista, 
23  deg.  The  gravity  of  the  oil  is  apparentlj  determined 
by  the  grain  of  the  sand,  the  fine-grained  beds  carrying 
the  lighter  oils,  although  it  is  logical  to  expect  light 
oil  at  the  highest  point  in  the  anticline.  The  addition 
of  sulphur  from  contact  with  surface  water  also  tends 
to  the  deposition  of  tar;  hence  the  position  of  the  oil 
sands  with  relation  to  mineralized  water  has  much  to 
do  with  the  life  of  a  well 

Rotary  drilling  is  practiced  in  fields  already  proved, 
where,  by  reference  to  peg  models,  the  distance  lo  the 
oil  sands  may  be  forecast  accurately.  For  wildcatting, 
however,  the  rotary  drill  is  considered  inefficient  and 
unsuitable,  as,  instead  of  using  casing,  the  hole  is 
mud-cemented,  thereby  preventing  the  operators  from 
obtaining  any  knowledge  of  the  core. 

The  fact  that  existing  storage  space  is  kept  full 
and  that  production  thereby  has  been  limited  has  had 
much  to  do  with  uniformity  of  price  on  California  oil. 
There  have  been  only  two  25c.  reductions  in  price, 
on  the  basis  of  16  deg.  Be.  oil,  since  the  peak  during  the 
World  War. 

Pipe  Lines  to  San  Francisco  Bay 

The  oil  from  the  fields  controlled  by  the  Standard  Oil 
Co.  is  piped  to  San  Pablo,  in  San  Francisco  Bay.  That 
from  the  Associated  Pipe  Line  Co.  (handling  the  South- 
ern Pacific  and  the  Pacific  Oil  output )  goes  to  San 
Francisco    Harbor,    as    does    also    the   product    of    the 


i  avity  of  the  oil  delivi 
from   12  deg.  to  30  deg.  Be\  and  17  deg.     It 

is    therefore    necessary    to   operate    pumping    stations 
fifteen   mill         I  he  i    p  perate  at   600-lb. 

ure,  with  steam  at   160  lb.,  and  throw  one  barrel 
of  oil  per  stroke.    The  oil,  on  ai 
and  low  gravity,  is  heated  to   L40  deg.   F.  by  exhi 

'.  tn  facilitate  pumping.  The  iteam  is  afterward 
condensed.  In  the  winter  the  temperature  of  the  oil 
drops  from  140  deg.  F.  to  80  deg.  F.  in  transit  from 
station  to  station,  where  ii  is  reheated  and  pumped  on. 
The  temperature  in  summer  drop  from  140  deg.  F. 
to  LOO  deg.  F.  m  transit.  Crossing  the  Tejon  Pass, 
the  pipe  line  rain-  1,000  ft.  in  elevation  every  five  m 
so  that  to  maintain  the  standard  600  lb.  pipe-line  pres- 
sure, pumping  and  reheating  stations  are  installed  every 
five  miles. 

The  200-mile  main  line  to  San  Pedro  is  8  in.  in  diam- 
eter. Feeding  this  are  100  miles  of  4-in.  and  6-in. 
branch  line.  At  San  Pedro  the  oil  is  discharged  into 
a  concrete  reservoir  of  500,000-bbl.  capacity,  and  into 
six  tanks  of  55,000-bbl.  capacity  each,  making  a  total 
continuous  reserve  of  830,000  bbl.  at  this  port.  The 
last  pumping  station  on  the  line  is  at  San  Pedro  and 
is  used  for  loading  the  boats.  In  addition  to  the 
830,000-bbl.  capacity  of  the  San  Pedro  storage,  the 
General  Petroleum  Co.'s  line  from  Lost  Hills  to  Vernon 
Refinery,  at  Los  Angeles,  has  50,000  bbl.  in  continuous 
transit. 

Much  trouble  has  been  experienced  from  the  action 
of  alkali  on  the  pipe  lines,  necessitating  their  frequent 
renewal.  The  Standard  Oil  Co.  tried  laying  these  lines 
in  concrete,  but  the  alkali  penetrated  this.  A  prepara- 
tion called  Oronite  has  now  been  developed  by  the  Stand- 
ard Oil  Co..  which  is  being  used  by  the  pipe-line  com- 


Buildings  on  the  Tupman  Lease 


Dutch  Shell  Co.  The  Producers'  Transportation  Co., 
as  its  name  implies,  is  a  transportation  company  only, 
and  is  controlled  by  the  Union  Oil  Co. ;  it  delivers  the 
product  of  the  latter  to  San  Luis  Obispo.  The  Hono- 
lulu Oil  Co.,  the  Sante  Fe  Oil  Co.,  and  others  deliver 
through  the  lines  of  the  General  Petroleum  Co.,  which 
run  from  the  Midway  district  to  San  Pedro. 


panies  to  clean  and  treat  the  pipe,  after  which  the  line 
is  coated  with  Petrolastic,  another  Standard  Oil  prod- 
uct, developed  for  this  purpose.  This  method  has  proved 
more  successful  than  any  other,  and  has  lengthened  the 
life  before  re-treatment  to  five  years. 

Of  the  total  production   of  the   California  fields,    1 
per  cent  goes  to  the  railroads  for  fuel  and  99  per  cent 
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hues.     Th«  producing  light  oil 

g  heavy  oil  for  fuel,  or  possessing  no  refin- 

often  exchange  with  other  companies 

.tie  oil  or  a  residuum  from 

refinu 

m  in  the  field   has   reached  its  highest 
the  operations  of  the  General  Petroleum 
standards  have  been  established  in  drill- 
Is.  equipment,  ami  speeds;   in  pipe-line  con- 
d  maintenance;  tor  pipe  fittings,  field  pumps, 
tool  boards,  and  supplies:    in   camp  construction;   and 
in  pumping  stations.    Each  pumping  station  is  provided 
with  a  tool  board  of  uniform  size  and  equipped  with 
tools  in   such  diversity  and  size  as  experience  has  in- 
dicated advisable.     These  tool  boards  are  painted  dark 
gray,   with   the  exact   outline   of  each   tool  painted  in 
white.     A  glance  at  the  board   from  across  the   room 


Water  is  taken  from  the  hot-well  at  170  deg.  F.  and 
passed  through  a  Cochrane  heater  and  into  the  boilers 
at  210  deg.  F.  The  General  Petroleum  Co.  has  a  4-in. 
water  line  from  Belridge  to  Semi  Tropic,  a  distance  of 
twenty-five  miles,  which  was  welded  by  the  oxyacety- 
lene  process.  From  Midway  to  the  Tejon  Pass  the 
same  company  has  a  15-in.  gas  line,  fifty  miles  long, 
which  was  similarly  welded.  Neither  of  these  lines  has 
ever  developed  a  leak,  and  the  cost  was  less  than  that  of 
a  coupling  and  screw  line.  It  appears  to  be  the  con- 
sensus of  opinion  that  welded  lines  will  ultimately  be 
standard,  as  they  eliminate  patrols,  "collar"  leaks,  and 
repairs.  As  portable  electric-welding  outfits  develop, 
they  will  compete  with  the  more  unwieldy  oxyacetylene 
equipment. 

Until  about  1919,  it  was  customary  for  a  pipe-line 
rider  to  "blow  off"  from  30  to  50  gal.  of  gasoline  at  the 


New  rigs  of  the  Pan-American  Co.  in  the  Elk  Hills  field 


indicates  instantly  just  which  tools  are  in  use  or  miss- 
ing. In  the  supply  houses,  spare  valves,  fittings,  chain 
tongs,  and  other  parts  and  supplies  are  similarly  in- 
dicated. These  boards  being  exactly  alike  at  all  sta- 
tions, employees  become  trained  and  habituated  in  the 
proper  use  and  replacement  of  tools.  A  saving  of  time 
and  of  tools  for  replacement  is  thereby  effected. 

Standard  Methods  Are  Employed 

Uniform  methods  are  also  in  vogue  in  the  maintenance 
of  power  equipment.  The  outside  installations  are  first 
painted  with  Sipes'  oil  (a  low-grade  raw  linseed),  and 
flake  graphite  is  then  rubbed  in.  This  gives  an  at- 
tractive silver  coating,  impervious  to  the  weather,  which 
lasts  for  three  years  without  further  treatment  than 
daily  wiping.  The  inside  power-house  equipment  is 
painted  first  with  battleship-gray  concrete  enamel 
thinned  down;  and  when  partly  dry,  flake  graphite 
is  applied  and  the  whole  surface  is  polished  like  a  pair 
of  shoes. 


"drips,"  situated  approximately  twenty  miles  apart, 
every  morning.  As  the  demand  for  gasoline  increased 
and  threatened  a  shortage,  absorber  plants  were  devel- 
oped to  talce  out  the  gasoline.  These  plants  consist  of 
a  vertical  steel  tank,  into  the  bottom  of  which  gas  is 
introduced.  Oil  lean  in  gasoline  is  passed  in  at  the  top 
and  down  over  baffles,  the  gas  meanwhile  passing  up 
through  the  oil.  The  oil  emerges  at  the  bottom,  sat- 
urated with  gasoline,  while  the  unabsorbed  gas  passes 
off  dry  at  the  top.  The  gasoline  is  then  volatilized  out 
of  the  oil  in  steam  stills,  and  the  oil  is  re-used.  After 
this  process  had  been  installed,  however,  pipe-line  leaks 
occurred  with  increasing  frequency.  Dry  gas  was  ob- 
served seeping  up  through  the  ground  from  each  joint. 
It  then  became  necessary  to  take  up  and  re-gasket  the 
entire  pipe  line.  To  obviate  this  expense,  it  has  become 
customary  to  pump  kerosene  or  other  light  distillate 
through  the  lines  for  one  day,  at  intervals,  thereby 
keeping  the  gaskets  sufficiently  moist  to  prevent  drv 
gas  leaks. 
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In  the  Los  Angeles  field  there  are  nint  producing 
districts,  data  concerning  which  arc  compiled  below: 

\w  r  te. 
IT.. 

!  leptn  pel  I  'a\ . 

Field  i       arks  Wi  Feel 

i    Hill 

.  Id      »lm- 
south 
Vngelee,   dips 

75  2,500-3,600  3C4 

(a)      Huntington 

I  obI       ol       Long 

i        h  180  3,600-4.200  '15 

r  2,500-2,800) 
South)  b  ! I    "•    Lee 

u......  115  3,300-3,500  245 

(6)      Sam 

Jpritup        \.«.i    trict  4 producing    3.800-4.000-4,500  1,743 

46  drilling 

Hontel  eld.  17"  V  entei  2,500-3.000) 

(Soutl       "'mi  - I         I7h 

Whituer,    .     Older  field  .  .  170  2,501'  71 

ell     Brea-Olindn   Older  field  500  -1,000  45 

Olinda  3.000-3.500 
(e)     Coyote  Hill*  Older  field.  .    Bast   105  3.000-3,300  92 

«!  est    85  3,500-4,500 

(/)     Salt  Lake        Due  west    of   Los 

Angeles 180  1,500-3,000  11 

(a)  None  of  these  wells  appears  to  have  gone  through  an  intermediate  water  belt. 

(ol  The  first  was  a  4,000-bbl.  well  of  32  deg  oil      \  .....  zone  which  occur' 
low  2,000  ft.  and  above  the  top  of  the  oil  at  3.800  ft.  has  become  a  source  of  com- 
mercial gas  supply. 

(e)  Three  distinct  zones  of  production,  with  steep  planes. 

in)  The  original  well  developed  on  the  Brea-Olinda   was  in  the  Mi 
series,  north  of  a  big  east-west  fault.  _  Later  developments  started  in  the  Fernando 
or  Puente,  the  Puente  being  a  transition  between  toe  M    nteri  J  and  the  Fernando- 
Xo  water  is  found  below  200  ft.  in  the  Brea-Olinda  field     Heavy  oil  occurs  under 
low  pressure  and  in  small  quantities  above  the  brown  shale  parting  whir* 
gates  the  Fernando  and  the  Puente. 

(e)  There  is  evidently  a  trough  in  the  anticline,  a?  the  center  appears  barren. 

<  i    1  bis  '-  B  I   tl'.  i  area  than  Huntington  Beach,  and  the  wells  are  wider  Bpaced 

Of  these  districts  the  Long  Beach,  Huntington  Beach, 
and  Santa  Fe  Springs  are  of  special  interest;  likewise 
a  new  zone  recently  discovered  in  the  Montebello  field. 
All  give  promise  of  a  large  production.  A  new  field,  the 
Redondo,  is  being  drilled,  but  no  production  has  yet 
been  made.  A  well  being  drilled  by  the  Santa  Fe 
has  shown  oil  between  the  casings. 

It  is  probable  that  in  the  Long  Beach  and  Santa  Fe 
Springs  regions  commercial  gas  will  be  developed, 
which  will  include  the  recovery  of  gasoline  when  pos- 
sible. In  some  of  these  wells,  the  gas  is  dry  and  under 
high  pressure;  consequently,  no  gasoline  is  obtainable. 
The  closer  the  proximity  of  the  gas  belt  to  the  oil 
sands,  the  greater  the  probability  of  obtaining  gasoline. 
Many  of  the  old  fields  will  be  rejuvenated  by  improved 
methods  of  extraction.  Some  geologists  estimate  that 
up  to  the  present  time  not  exceeding  20  per  cent  of 
the  available  oil  has  been  extracted. 

The  Western  Union  Co.,  in  the  Santa  Maria  field,  be- 
gan to  take  the  temperature  of  the  oil  in  the  well,  and 
so  designed  a  pump  plunger,  based  on  the  coefficient  of 
expansion,  to  give  a  higher  efficiency  in  pumping.  Up 
to  the  time  that  company  began  to  record  temperatures, 
its  maximum  extraction  had  been  5  bbl.  per  well.  With 
the  newly  designed  pump  this  became  10  bbl. 

One  of  the  difficulties  with  certain  oils,  as  in  the 
Montebello  field,  is  that  an  amorphous  wax  (not  par- 
affine)  deposits  inside  the  pipe  lines,  and  it  is  necessary 
to  send  a  "go-devil"  through  the  line  at  frequent  in- 
tervals— always  as  often  as  once  a  month.  This  does 
not  occur  in  the  other  fields.  When  distillate  is  avail- 
able a  passage  of  it  through  the  line  dissolves  a  portion 
of  this  wax,  and  postpones  the  "go-devil"  cleaning. 

In  co-operation  with  the  State  Oil  and  Gas  Depart- 
ment, Dr.  E.  Call  Brown,  geologist  of  the  California 
Petroleum  Corporation,  is  making  a  systematic  study  of 
shales  by  microscopic  examination,  and  correlating  the 
various  strata.  In  the  California  oil  fields  the  oil  zone 
consists  of  sands  or  a  series  of  sands  lying  between 
water  strata  without  reference  to  lithology.    The  use  of 


rotary  drill  for  wildcatting       d    advantageous,  ami  Dr. 

Brown  if  having  cores  taken  at  •  50  it.  by 

substituting  special  con-  bite    ft  i    the   rotary  Ash-tail 

type.    When  approaching  the  oil  sands  taken 

every   10  ft.,  and  then  even-  5  ft.     The  time  req 
for  the  substitution  of  bits  and  taking  a  core  Is  about 

five  hours,  but  the  method,  first  tried  in  September, 
1921,  has  given  excellent  results. 

The  end  of  the  core  bit  is  usualh  fused  and  has  it.  be 
cut  off  with  oxyacetylene.  This  is  one  of  the  problems 
to  lie  overcome.  When  the  core  barrel  gets  to.,  hot,  the 
sands  are  fused;  or.  when  not  fused,  the  oil  is  distilled. 
and  consequently  is  not  found  in  the  tore.  The  study 
of  this  method  includes  determination  of  the  pressure 
to  be  applied,  the  heat  conductivity  of  the  material,  and 
the  speed  of  rotation.  It  has  been  found  that  300  r.p.m. 
is  too  fast.  A  new  type  of  disk-cutting  drill  is  now 
being  designed  which  will  cut  at  the  maximum  rate 
under  a  slow  speed,  and  deliver  the  core"  at  a  lower 
temperature,  thus  enabling  the  transverse  cutting  of 
the  core  and  the  microscopic  determination  of  the  for- 
mation  passed  through. 

The  oil  industry  in  California  is  devoid  of  the  usual 
excitement  attendant  upon  the  development  of  new 
fields,  but  work  is  proceeding  in  a  scientific  manner  to 
conserve  and  intelligently  utilize  this  great  source  of 
wealth  and  power.  Abandoned  wells  supposed  to  be 
exhausted  are  carefully  protected  against  infiltration 
of  water,  at  the  insistence  of  the  state  officials.  Im- 
pervious plugs  are  inserted  against  the  day  when  im- 
proved methods  shall  have  made  it  practical  to  reopen 
these  wells  and  extract  additional  oil. 


Cash  Prizes  for  Photographs  Showing 
Relative  Durability  of  Copper 

As  a  part  of  a  nation-wide  campaign  designed  to 
foster  the  use  of  more  permanent  materials  in  building, 
the  Copper  &  Brass  Research  Association  has  an- 
nounced cash  prizes  for  the  best  photographs  showing 
the  relative  durability  of  materials  which  go  into  the 
construction  of  American  homes. 

Some  idea  of  the  cost  to  this  country  of  the  practice 
of  building  for  speculative  profit  rather  than  for  use 
is  evidenced  by  the  result  of  a  statistical  study  just 
completed  by  the  Copper  &  Brass  association.  The  fire 
loss  on  the  21.000,000  American  homes,  insured  as  they 
are  for  a  total  of  $91,700,000,000,  is  about  $35,000,000 
a  year,  based  on  figures  for  1918  to  1920,  inclusive. 
The  annual  rust  bill,  covering  the  renewal  of  sheet- 
metal  work,  principally  leaders  and  gutters,  plumbing 
pipe,  and  hardware,  is  twenty  times  that  sum. 

The  effort  to  show  the  public  the  wastefulness  of 
the  use  of  materials  which  need  early  and  frequent  re- 
placement is  a  part  of  the  present  intensive  campaign 
of  the  copper  and  brass  companies  of  the  country  to 
increase  the  use  of  those  metals  in  domestic  consump- 
tion. The  photographic  contest  is  a  part  of  that  cam- 
paign. 

Fourteen  prizes  ranging  from  $150  to  $10  will  be 
awarded  for  photographs  of  copper  and  brass  objects  of 
utility  or  ornamentation,  which,  to  qualify,  must  have 
been  in  use  more  than  thirty-five  years.  Included  are 
copper  roofs,  brass  door  knockers,  old  copper  cooking 
utensils,  and  brass  plumbing  pipe.  Fourteen  additional 
prizes  of  similar  amounts  are  offered  for  the  best  pho- 
tographs showing  the  results  of  using  substitutes  for 
copper  and  brass. 
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Metallurgical  Progress  in  the 

liutte  District 

tart  in  life  as  a  silver 
camp  to  the  fact   that  copper  sulphide 
sulphate  which  is  soluble 
The    redeposition     of     the 
leached  copper  gave  rise  to  the  forma- 
tion of  the  huge  masses  of  extremely 
rich  copper  ore  at  comparatively  shal 
low  depth,  which  made  the  development 
of  Butte  as  a   copper  camp  a  possibil- 
ity at  a  time  when  ore  such  as  is  being 
mined   today   would   have   been    worth- 
.:-.'!    thus    hastened    the    develop- 
ment   of    the    district,    and    indeed    the 
■  tana,  by  many  years. 

The  copper  ores  which  came  from 
the  mines  in  those  days  were  sent,  for 
treatment,  to  Swansea  in  Wales,  which 
at  that  time  was  one  of  the  great 
metallurgical  centers  of  the  world. 

This  period,  however,  was  of  brief 
duration  and  it  was  not  long  before 
works  were  established  here  for  the 
treatment  of  these  as  well  as  leaner 
ores.  Many  of  you  probably  retain 
vivid  recollections  of  the  days  of  the 
roast  heaps  on  the  flat  below  the  city, 
when  the  air  was  made  almost  un- 
breatheable  by  sulphur  fumes  and  the 
fog  in  the  streets  was  so  dense  as 
almost  to  hide  from  the  view  the  build- 
ings on  the  other  side. 

It  is  a  far  cry  from  the  metallurgy 
of  those  days  to  the  metallurgy  of 
today,  and  while  some  of  the  processes 
in  present  use  depend  upon  the  same 
fundamental  principles,  others,  on  the 
contrary,  make  use  of  totally  different 
chemical  or  physical  phenomena. 

A  most  striking  example  of  this  is 
furnished  by  concentration.  The  object 
of  concentration  is  to  separate  the  cop- 
per-bearing minerals  or  sulphides  from 
the  worthless  rock  with  which  they  are 
mixed  in  the  ore  which  comes  from 
the  mines.  The  ores  which  were  taken 
from  the  enriched  zones  in  the  bonanza 
days  were  almost  pure  sulphides  and 
contained  only  a  trifling  admixture  of 
earthy  impurities  and  could  be  smelted 
directly.  The  earthy  impurities,  which 
were  present  in  the  later  lower  grade 
■>res,  had  to  be  removed  before  the 
sulphide  could  be  smelted.  This  was 
done  by  taking  advantage  of  the  fact 
that  the  sulphides  are  comparatively 
heavier  than  the  gangue,  so  that  by 
washing  the  finely  crushed  ore  with 
water  in  suitably  constructed  machines 
known  as  jigs  and  tables  the  lighter 
yangue  was  washed  away,  leaving  the 
h  -avier  sulphides  containing  the  cop- 
per minerals  behind. 


:     add 

f    Mines, 

Laist.      general      manager. 

I  topper   Min- 


While  this  method  served  its  purpose 
fairly  well,  particularly  as  long  as  the 
ores  were  rich  in  copper  sulphide  min- 
erals, its  defects  became  more  and  more 
apparent  as  the  ores  became  lower 
grade  and  the  minerals  and  gangue 
became  more  and  more  intimately  asso- 
ciated, thus  making  necessary  finer  and 
always  finer  grinding  to  free  the  min- 
eral grains  from  the  adhering  rock  or 
gangue  particles. 

Thus  the  so-called  "slime  problem," 
for  long  the  "bite  noir"  of  the  mill 
man,  became  increasingly  troublesome, 
and  although  many  ingenious  machines 
were  thought  out  and  constructed  to 
recover  the  valuable  minerals  from  the 
slimes,  none  of  them  really  solved  the 
problem  in  a  satisfactory  manner. 

Then  quite  suddenly  came  the  flota- 
tion process  and  solved  the  difficulty  by 
making  use  of  an  entirely  new  princi- 
ple; viz.,  that  of  surface  tension.  By 
the  use  of  a  minute  quantity  of  oil 
violently  churned  into  a  mixture  of 
finely  ground  ore  and  water,  in  such  a 
manner  as  to  entrain  air  in  the  pulp, 
a  froth,  in  appearance  much  like  soap- 
suds, was  produced,  and  to  the  bubbles 
constituting  this  froth  the  sulphide 
mineral  particles  were  found  to  be  at- 
tached. The  froth,  although  loaded  with 
mineral,  floated  on  the  surface  of  the 
pulp  and  could  be  skimmed  off. 

Thus  the  old  concentration  process 
has  been  reversed,  and  where  in  the 
old-time  jig  the  tailings  overflow  and 
the  copper  concentrate  is  drawn  off 
beneath,  in  the  modern  flotation  ma- 
chine the  copper  concentrate  overflows 
and  the  tailings  are  drawn  off  beneath. 

The  smelting  of  the  concentrates 
from  the  flotation  machines  afforded 
another  problem  which  taxed  the  in- 
genuity of  the  metallurgical  engineer. 
These  concentrates  are  of  extreme 
fineness,  and  when  they  are  passed 
through  the  roasting  furnaces,  in  which 
a  portion  of  the  sulphur  contained  in 
them  is  burned  out,  and  through  the 
reverberatory  smelting  furnaces,  in 
which  they  are  smelted  to  slag  and 
matte,  much  dust  is  made  which  blows 
out  of  the  furnaces.  Flue  dust  is 
nothing  new  to  the  smelter  man,  and 
the  old  furnace  men  caught  it  in  huge 
chambers  in  which  the  velocity  of  the 
dust-laden  gas  from  the  furnaces  was 
reduced  to  such  a  point  that  the  dust 
particles  were  enabled  to  settle  out  like 
the  silt  out  of  muddy  water  in  a  still 
pond. 

The  dust  from  flotation  concentrates, 
however,  was  of  such  excessive  fine- 
ness as  to  render  futile  such  com- 
paratively simple  and  straightforward 
methods.  At  the  smelting  works  in 
Anaconda  there  are  a  mile  of  flues  and 
dust  chambers  which  are  utterly  unable 


to  catch  the  excessively  fine  dust  com- 
ing from  the  furnaces  receiving  flota- 
tion  concentrates. 

Confronted  with  this  dilemma,  a  new 
principle  had  again  to  be  pressed  into 
service,  viz.,  the  application  of  static- 
electricity  to  the  settlement  of  dust 
particles — I  refer  to  the  Cottrell  process. 

The  dust  caught  by  this  process  is 
not  only  rich  in  copper,  silver  and  gold, 
but  also  contains  such  comparatively 
volatile  metals  as  bismuth  and  arsenic, 
which  the  old-time  settling  processes 
were  quite  incapable  of  catching.  These 
bid  fair  to  prove  quite  valuable  and 
arsenic  is  already  being  recovered  from 
this  dust  with  considerable  success.  The 
recovery  of  bismuth  is  still  in  the  dream 
phase,  and  although  theoretically  pos- 
sible, cannot  as  yet  be  economically 
carried  through. 

I  might  trace  for  you  the  growth  of 
our  blast  furnaces  from  the  early  pigmy 
stages,  when  they  were  called  cupolas 
and  were  hardly  more  than  four  feet 
in  diameter  and  were  charged  by  hand, 
to  the  last  furnace  to  be  build  in  Ana- 
conda, which  had  a  length  of  87  ft.  and 
smelted  daily  almost  3,000  tons  of  ore 
and  flux. 

This  was  the  largest  blast  furnace 
ever  built  and  probably  the  last  of  its 
kind  since  the  changes  in  our  methods 
of  ore  concentration  have  almost  made 
the  blast  furnace  obsolete  and  have 
brought  about  the  pre-eminence  of  its 
old  rival,  the  reverberatory  furnace. 

Many  of  you  have  probably  heard 
reference  made  to  so-called  complex 
ores.  Whenever  the  prospector  encoun- 
tered ore  of  this  character,  he  generally 
quit  in  disgust  because  he  knew  that 
although  such  an  ore  might  contain 
good  values  in  the  aggregate  they  were 
divided  among  so  many  different  metals 
that  no  smelter  could  recover  all  of 
them,  and  generally  the  value  of  the 
recoverable  metals  was  not  sufficient 
to  pay  the  cost  of  mining  and  treating. 
Such  ores  always  contain  much  zinc, 
and  this  metal,  so  far  from  having 
value,  was  a  source  of  expense  because 
it  made  trouble  in  the  furnaces  and  was 
therefore  penalized  by  the  smelters. 
The  ore  when  concentrated  yielded  a 
concentrate  containing  only  about  30 
per  cent  of  zinc,  and  this  was  too  low 
grade  to  permit  of  its  being  shipped 
to  the  zinc  smelter,  which  required  a 
concentrate  assaying  about  50  per  cent 
zinc. 

The  problem  was  therefore  to  devise 
a  process  for  extracting  zinc  profitably 
from  the  concentrates  resulting  from 
these  ores  and  thus,  by  changing  the 
status  of  zinc  from  a  penalized  metal 
to  a  revenue  producing  metal,  make 
the  ore  sufficiently  valuable  as  a  who'e 
to  make  the  mining  of  it  profitable. 
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Kijihth  Annual  Meeting  <>l  A.A.E. 

at  SaK  Lake  City 
The  American  Association  of  En- 
gineers hil.l  its  eighth  anriual  conven 
tion  in  Sail  Lake  City,  Utah,  June  5, 
i-  and  7.  Headquarters  were  at  the 
Hotel  Utah,  and  those  in  charge  were 
.1.  C.  rilrich,  N.  G.  Harmon,  president 
of  tlic  Salt  Lake  chapter,  and  C.  E. 
Painter.  Special  automobile  service 
was  arranged  for  the  visiting  engineers 
during  their  stay,  and  they  were  shown 
points  of  interest  in  the  city  and 
vicinity.  Business  meetings  were  held, 
and  technical  subjects  discussed.  Some 
minor  changes  were  made  in  the  con- 
stitution of  the  association.  A  resolu- 
tion was  adopted  favoring  the  passage 
of  the  Smith-McNary  reclamation  bill, 
now  before  Congress,  and  telegrams  to 
that  effect  were  sent  to  Washington. 
Officers  were  elected  for  the  coming 
year  as  follows:  A.  N.  Johnson,  dean 
of  the  College  of  Engineering  of  the 
University  of  Maryland,  president;  G. 
E.  Taylor,  vice-president;  and  A.  M. 
Knowles,   second  vice-president. 


Far  Eastern  Bureau  of  Mines 
Established 

The  Far  Eastern  Bureau  of  Mines  has 
been  established  at  Harbin,  Manchuria, 
China,  for  the  purpose  of  promoting 
the  mining  industries  in  Manchuria 
and  Far  Eastern  Asiatic  Russia,  giving 
information  concerning  mining  enter- 
prises in  that  part  of  the  world,  and 
endeavoring  to  attract  foreign  capital. 
Many  former  Russian  capitalists  are 
now  living  at  Harbin  and  have  proper- 
ties in  Siberia,  in  which  they  are 
anxious  to  interest  foreign  investment. 
P.  I.  Zaitzeff  is  managing  director  and 
F.  J.  Hlebnikoff  is  assistant  mining  en- 
gineer in  the  bureau. 

i " "" * 


MEN  YOU  SHOULD 
KNOW  ABOUT 


D.  F.  Hewett  has  returned  to  Wash- 
ington after  a  Western  field  trip. 

Durand  A.  Hall  has  returned  to  San 
Francisco  from  La  Paz,  Lower  Cali- 
fornia. 

R.  H.  Stewart  has  returned  to  Van- 
couver from  an  examination  of  mines 
in  Texas. 

G.  H.  Girty  and  P.  V-  Roundy  are  in 
southern  Oklahoma  on  geological  in- 
vestigation. 

C.  C.  Broadwater,  of  the  Merrill  Co., 
has  returned  to  San  Francisco  from 
New  York. 

R.  L.  Chase,  of  Denver,  has  gone  to 
the  White  Hills  district  of  Arizona  on 
geological  work. 

C.  E.  Knox,  president  of  the  Montana 
Tonopah  Mines  Co.,  has  returned  to 
Berkeley   from   Tonopah. 

Dr.  R.  C.  Wallace,  of  Winnipeg,  is 
examining  a  number  of  properties  in 
the  Elbow  Lake  mineral  belt. 


Dr.  Pentti  Bskola,  of  Finland,  will 
collaborate  in  the  work  of  the  Canadian 
Geological  Survey  this  season. 

Hjalmar  E.  Skougor,  consulting  in- 
dustrial engineer,  lias  moved  His  office 
from  150  Nassau  St.  to  287  Broadway, 
New  York  City. 

Charles  I'.  Rand  was  elected  presi- 
dent, and  ('.  Minot  Weld  vice-president 
of  Moa  Bay  Iron  Co.,  at  the  annual 
meeting  June  7. 

1).    Dale   Condit    has    returned    from 
India,   where   he   has   been   engaged    in 
geological    work.     He   will   go    b 
India  in  August. 

J.  H.  Curie,  who  returned  recently 
from  a  journey  to  Morocco,  the  Congo, 
and  Southwest  Africa,  is  now  on  his 
way  to  Hudson   Bay. 

G.  M.  Butler,  of  the  Arizona  School 
of  Mines,  has  received  the  honorary 
degree  of  Doctor  of  Sciences  from  the 
Colorado  School  of  Mines,  at  Golden. 

Herman  Dauth,  who  has  been  chief 
engineer  for  the  Tonopah  Belmont  De- 
velopment Co.  for  several  years,  has 
resigned  and  has  moved  to  Los  Angeles. 

Dr.  F.  J.  Alcock,  of  the  Canadian 
Geological  Survey,  has  gone  to  spend 
the  summer  investigating  the  forma- 
tions of  the  Elbow  Lake  mineral  area 
in  northern  Manitoba. 

Hugh  F.  Marriott,  for  many  years 
consulting  engineer  to  the  Central  Min- 
ing &  Investment  Corporation,  has, 
according  to  the  annual  report  just 
issued,  resigned  his  position. 

Olaf  P.  Jenkins  is  taking  charge  of 
geological  investigations  of  the  coal  in 
Whatcom  and  Skagit  counties,  Wash- 
ington, for  the  State  Division  of  Geol- 
ogy, Department  of  Conservation  and 
Development. 

Byron  Wilson,  formerly  of  the  en- 
gineering staff  of  the  Federal  Mining 
&  Smelting  Co.  at  Wardner,  Idaho,  has 
gone  to  Willow  Creek,  Alaska,  where 
he  will  take  over  the  management  of 
the  Rae-Wallace   property. 

E.  L.  Gruver  is  now  associated  with 
the  newly  formed  firm  of  Ward,  Gruver 
&.  Co.,  which  will  take  over  and  con- 
tinue the  stock,  bond,  and  investment 
business  of  Keen  &  Ward.  Their  offices 
are  at  20  Broad  St.,  New  York  City. 

W.  J.  Olcott,  president  of  the  Oliver 
Iron  Mining  Co.;  J.  H.  McLean,  general 
manager,  and  John  Uno  Sebenius,  gen- 
eral mining  engineer,  are  making  a 
tour  of  inspection  of  the  properties  of 
their  company  on  the  Mesabi  iron 
range. 

James  S.  Colbath  will  sail  from  San 
Francisco  on  July  6  for  the  Philippine 
Islands,  where  he  will  be  temporarily 
engaged  by  the  Benguet  Consolidated 
Mining  Co.,  Baguio,  Benguet,  as  metal- 
lurgist in  charge  of  the  design  and 
construction  of  a  new  plant. 

Walter  E.  Gaby,  until  recently  geolo- 
gist for  the  Mexican  Corporation,  Ltd., 
directing  exploration  of  a  copper-zinc 
deposit  at  Teziutlan,  Puebla,  is  return- 
ing to  Salt  Lake  City,  his  home,  where 
he  may  engage  in  consulting  practice 
as  an  engineer  and  mining  geologist. 


Dr.  U.  It.  Moore   chiel  - i  I  of  the 

t '.  s    Bun  au  oi    Uin<    .  delfa  ered  a  l<  i 
i  ure  at  I  he  I  College  of  Lot 

don  "ii  Maj    ■  i     I  ir    M 

ilini'cl    by    Ambassador    Harvey.      Dr. 
to]  Commercial   Manu- 

facture of  Helium  by  the  Government 
of  the  United  Sta 

.Mining  and  metallurgical  engineers 
visiting  New  York  City  last  week  in- 
cluded: U.  A.  Bilertsen,  of  Hancock, 
Mich.;  William  Gretzinger,  of  Pitts- 
burgh, Pa.;  Albert  S.  Walker,  of  Buf- 
falo. \.  Y.;  T.  K.  Leighton,  of  Cuba; 
and  J.  C.  Roberts,  of  Golden,  Col. 


Society  meetings 
Announced 


The  Lake  Superior  Mining  Institute 
will  hold  a  meeting  at  Houghton,  Mich., 
during  the  week  Aug.  20-26.  Features 
of  the  program  will  be  visits  to  the 
Calumet  &  Hecla  leaching  and  recla- 
mation plant  at  Lake  Linden  and  to  the 
new  hoist  at  No.  2  shaft,  Quincy  mine. 

The  American  Institute  of  Mining 
and  Metallurgical  Engineers  will  hold 
a  meeting  in  San  Francisco  Sept.  25  to 
29.  The  technical  sessions  will  be  held 
at  the  Engineers'  Club,  and  social  head- 
quarters will  be  maintained  at  the 
Palace  Hotel.  F.  W.  Bradley  has  in- 
vited the  members  to  a  reception  and 
buffet  supper  at  his  home  on  the  first 
day.  An  excursion  to  the  Hetch  Hetchy 
municipal  water  supply  is  offered  to  a 
party  of  not  more  than  fifty  men,  under 
the  guidance  of  M.  M.  O'Shaughnessy, 
the  City  Engineer.  Alternative  trips 
are  offered  to  the  Selby  smelter,  the 
University  of  California,  Stanford  Uni- 
versity, Mount  Tamalpais,  Chinatown, 
and  the  golf  courses  of  the  bay  region. 
Mr.  Bradley  is  chairman  of  the  Com- 
mittee on  Arrangements.  Associated 
with  him  are  Fletcher  Hamilton,  Charles 
W.  Merrill,  Frank  H.  Probert,  and  T.  A. 
Rickard.  The  members  resident  in  San 
Francisco  are  looking  forward  with 
keen  pleasure  to  the  opportunity  of 
renewing  acquaintance  with  their 
friends  from  other  parts  of  the  Union, 
and  promise  to  do  their  best  to  make 
the  meeting  interesting  and  enjoyable. 


W.  P.  Hassell,  who  for  many  years 
was  connected  with  the  Joshua  Hendy 
Iron  Works,  died  suddenly  in  San  Fran- 
cisco on  June  4.  He  was  assistant  to 
the  president  of  the  company. 

Joseph  Durkee  died  at  Reno,  Nev., 
on  June  7  aged  fifty  years.  Mr.  Durkee 
was  geologist  and  mining  expert  in  the 
Land  Department  of  the  Southern  Pa- 
cific Co. 

W.  E.  Harrison,  seventy-three  years 
old,  formerly  metal  mines  inspector  for 
the  State  of  Utah,  died  on  June  10, 
at  Los  Angeles,  Cal. 


Far  Eastern  Iron  Deposits 
Jog]  <>i  the   Vn-Shan  Iron  Mine  Dis- 


trict,  South    Manchuria.     Bj 

Published  by  the  South- 
em  '  Kailway  Co. 

tly     written    little     mono- 
graph describes  an  iron  district  not  far 
Port  Arthur,  which  was  worked 
way     by     the     Chinese 
-and     years    ago,    but 
was  unknown  to  the  Russians;  and  was 
■  red  in  1909  through  a  geolog- 
:vey   conducted  by   the   Southern 
Manchuria  Railway  Co.     Two  blast  fur- 
ore completed   in    1919,  with  a 
capacity  of  260  tons  each. 

The  district  is  sixty  kilometers  wide, 
and  abounds  in  iron,  although  not  of 
high  grade.  The  ores  occur  in  pre- 
Cambrian  hematite-quartz  schist,  and 
are  unconformably  overlain  by  Cam- 
brian beds.  The  iron-bearing  rock  is  an 
intimate  mixture  of  hematite  and  crys- 
talline quartz,  generally  containing 
less  than  40  per  cent  of  iron.  A  limited 
amount  of  ore  has  been  concentrated 
or  enriched  by  natural  processes,  so  as 
to  run  over  60  per  cent  iron.  On  ac- 
count of  the  limited  amount  of  this 
better-grade  ore,  experiments  are  being 
made  in  enriching  the  primary  ores 
by  concentrating  tables  and  magnetic 
concentration.  The  ore  formation  is  of 
enormous  thickness,  and  is  uniform. 

The  iron  ore  of  the  An-Shan  district 
is  held  to  have  many  points  of  similar- 
ity to  that  of  the  Lake  Superior  region, 
in  which  the  lean  ores  are  likewise 
mixtures  of  hematite  and  silica;  there 
is  also  a  suggested  similarity  between 
the  An-Shan  iron-bearing  schist  and 
the  iron-bearing  schist  called  "itabirite" 
in  Brazil. 

The  author  conjectures  as  to  the 
origin  of  the  ores  that  they  were  pre- 
cipitated from  solution  "chemically  or 
by  the  action  of  some  organisms  in 
the  shallow  waters,  such  as  swamps 
or  lagoons" — in  other  words,  that  they 
are  bog-ores. 

The  reviewer  regards  the  suggested 
origin  as  unlikely,  for  various  reasons. 
He  believes  that  the  iron  ores  of  the 
Lake  Superior  region  were  deposited  in 
marine  relatively  shallow-water  sedi- 
ments, as  iron  silicate,  through  the 
action  of  organic  matter;  and  this 
oriirinal  iron  silicate  he  was  the  first 
to  discover,  on  the  Mesabi  Range.  This 
iron  silicate  breaks  up  into  iron  oxide 
or  carbonate,  and  silica,  and  thus  we 
get  the  characteristic  iron-and-silica 
banded  iron  bearing  rocks.  The  iron- 
bearing  rocks  of  An-Shan,  judging  from 
descriptions  and  plates,  ara  similar,  and 
may  well  have  had  a  similar  origin, 
though  the  higher  degree  of  crystal- 
Unity  indicates  conditions  more  favor- 
ing metamorphism  than  on  some  of  the 
Lake  Superior  ranges.  According  to 
this  view,  these  iron  ores  are  all  ancient 
greensand  deposits.  A  proponent  of 
the  bog-ore  theory  must  point  out  the 
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of  iron-bearing  rocks,  from  known  bog- 
.  and  a  theory  of  an  original  marine 
isitUTO  as  iron  carbonate  must  show 
such  sediments  now  being  laid  down 
somewhere.  Those  geologists  who  are 
now  studying  especially  the  problems 
of  sedimentation,  can,  if  they  will,  do 
much  to  finally  establish  whether  it  is 
not  true  that  some  of  the  sediments 
which  have  been  theoretically  deduced 
as  the  original  form  of  the  precipita- 
tion of  iron,  in  the  Lake  Superior  dis- 
trict, for  example,  do  not,  as  a  matter 
of  fact,  occur  in  nature.  .1.  E.  S. 
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Recent  Patents 


The  Best  Practice  in  Oil  Firing 
Burning  Liquid  Fuel.  By  William  New- 
ton Best.  The  U.  P.  C.  Book  Co.,  New- 
York.  $5. 
This  is  a  revised  and  enlarged  edition 
of  a  work  first  published  in  1913.  The 
author  dwells  on  the  necessity  of  thor- 
oughly atomizing  the  oil  and  use  of  a 
burner  that  will  not  carbonize.  It  is 
also  more  necessary  than  is  commonly 
thought  to  have  a  burner  that  will  make 
a  flame  to  fit  the  combustion  chamber 
"as  perfectly  as  a  drawer  fits  an  open- 
ing in  a  desk."  The  book  is  well  illus- 
trated with  photographs  and  diagrams, 
and  contains  chapters  on  the  following 
subjects:  Liquid  Fuel,  its  origin,  produc- 
tion, and  analysis;  Atomization;  Oil 
Systems;  Refractory  Material;  Locomo- 
tive Equipment;  Stationary  and  Marine 
Boilers;  and  Low-Pressure  Boilers  and 
Hot-Air  Furnaces;  with  separate  chap- 
ters on  the  equipment  used  in  the  fol- 
lowing industries:  Commercial  Gas, 
Sugar,  Steel  Foundry,  Heat-Treating 
Furnace,  Foundry,  Forge-Shop,  Boiler, 
Copper,  Enameling,  Chemical,  Ceramic, 
Lime,  Cement,  Driers  and  Ore  Roasters, 
Bread  and  Cracker,  Chocolate,  Oil  and 
Tar  Still,  Incinerator,  and  Glass.  The 
examples  given  of  the  use  of  oil  burners 
in  each  of  these  fields  are  necessarily 
limited,  for,  in  the  341  pages,  the 
amount  of  text  matter  is  restricted  by 
the  lavish  use  of  cuts. 


Information  on  Mexico 
for  Americans 

Mexican    Year    Book,    1920-1921.      By 

Robert  Glass  Cleland.  Mexican  Year 
Book  Publishing  Co.,  Los  Angeles, 
Cal.  $7.50. 
This  is  not  a  government  publication 
and  does  not  partake  of  the  nature  of 
undesirable  propaganda.  It  is  issued 
to  meet  the  demand  by  the  American 
public  for  unbiased  and  systematized 
information  concerning  our  Southern 
neighbor.  Each  section  is  written  by 
someone  well  qualified  to  discuss  the 
subject  which  he  covers:  "History  and 
Geography;"  "Politics  and  Govei-n- 
ment;"  "Travel  and  Transportation;" 
"Commerce  and  Manufacturing;" 
"Natural  Resources;"  "Public  Finances, 
Currency  and  Banking;"  and  "Labor 
Conditions  and  Educational  Systems." 
Three  maps  are  included,  one  a  large- 
scale  reference  map  of  the  entire 
country,  one  showing  the  mining 
centers,  and  one  showing  the  Panueo- 
Tuxpam  oil  fields. 


Metallurgy  of  Tungsten — No.  1,410.- 
584.  S.  J.  Lubowsky,  Jersey  City,  N.  J.. 
assignor  to  Metal  &  Thermit  Corpora- 
tion, Chrome,  N.  J.  Tungsten  ore  >« 
roasted  with  a  haloid  salt  of  an  alkali 
metal,  the  roast  digested  with  a  min- 
eral acid,  and  the  solid  residue  sepa- 
rated. 

Concentrate  Drier — Canadian  patent 
No.  217,139.  J.  Norberg,  Seward, 
Alaska.  The  patent  covers  an  ore-con- 
centrate drier  comprising  an  inclined 
drier  pan,  with  means  for  jogging  it 
longitudinally,  and  a  heater  beneath. 

Sulphur  Dioxide— No.  1,417,066.  G.  C. 
Howard,  Tacoma,  Wash.,  assignor  to 
American  Smelting  &  Refining  Co.  A 
method  of  enriching  a  gas  low  in 
sulphur-dioxide  content  by  vaporizing 
the  gas  from  a  water  solution,  and 
passing  the  vaporized  sulphur  dioxide 
into  the  low-grade  gas  stream.  Patent 
No.  1,417,067  covers  the  process  of  pass- 
ing a  solution  of  sulphur  dioxide 
counter-current  to  a  mixture  of  sulphur- 
dioxide  gas  and  water  vapor,  and  then 
removing  the  sulphur  dioxide  from  the 
solution.  Patent  No.  1,417,068  covers 
the  manufacture  of  sulphur  from  liquid 
sulphur  dioxide  by  vaporizing  the 
liquid;  mixing  cold  air  with  the  vapor- 
ized gas;  and  reducing  the  mixture. 

Manganifcrous  Gold  Ores — No.  1,417,- 
153.  M.  F.  Fairlie  and  J.  J.  Denny, 
Cobalt,  Ont.  Manganiferous  gold  ores 
are  treated  with  metallic  iron  and 
sulphuric  acid,  followed  by  cyanidation. 

Electric  Concentrator— No.  1,417,189. 
J.  B.  McCarthy,  Copper  Cliff,  Ont.  A 
rotating  magnetic  field  is  provided, 
through  which  the  ore  that  it  is  desired 
to  concentrate  is  dropped,  or  in  which 
it  is  suspended.  For  experimental  pur- 
poses, the  rotor  was  removed  from  a 
suitable  motor,  and  upon  exciting  the 
field  and  placing  a  dish  of  finely  ground 
ore  within  the  apparatus,  a  marked 
movement  and  separation  of  the  min- 
eral was  evident. 

Flotation  Reagent— No.  1,417,261.  R. 
Luckenbach,  Brooklyn,  N.  Y.,  assignor 
to  Luckenbach  Processes,  Inc.,  San 
Francisco.  This  covers  the  use  of  a 
reaction  product  of  a  bitumen  and  an 
alkali,  together  with  sufficient  acid  to 
make  the  pulp  non-alkaline  but  not 
sufficient  to  decompose  the  reagent. 
Patent  No.  1,417,262  covers  the  use 
of  the  reaction  ^product  of  an  alkali 
and  lac.  Patent  No.  1,417,263  covers 
the  use  of  an  alkali  and  a  liquified, 
normally  unsaponifiable,  resin. 

Crusher — Canadian  patent  No.  218,- 
560.  O.  A.  Ellis,  San  Francisco.  A 
mill  composed  of  a  circular  bed  and 
saddle  and  a  series  of  balls  interposed 
between  them,  the  effect  being  some- 
what similar  to  that  of  a  Chile  mill, 
with  balls  instead  of  rollers  as  the 
crushing  medium. 
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Leading  Events 


IRON    MIXING    in   the   Lake    Superior    district    has 
quickened  with  the  setting  of  ore  prices  following  the 
recent  reduction  in  freight  rates. 

Labor  shortage  is  reported  at  some  of  the  properties 
in  the  Michigan  copper  country.  A  growing  scarceness 
of  skilled  workers  is  said  to  exist  in  various  camps  in 
the  West  also. 

Nationalization  of  the  Colorado  River  power  project 


is  opposed  in  the  Southwest,  prominent  among-  the  li  ad- 
ers  being  A.  G.  McKenzie. 

Road  improvements  in  Alaska  depend  to  a  largi 
tent    on   the    availability    of    funds.      The    matter    has 
recently  been  before  the  Committee  on  Appropriations. 

The  Golden  Cycle  mine,  at  Cripple  Creek,  has  been 
sold  to  the  Carlton  interests,  its  former  owners.  The 
deal  is  still  to  be  ratified  by  the  stockholders. 


Lake  Superior  Iron  Mining 
Comes  to  Life 

Ore  Prices  Now  Set   Following  Recent 
Reduction  in  Freight  Rates — La- 
bor  Scarce  in   Places 

The  lowering  of  the  freight  rate  on 
iron  ore  from  the  mines  to  upper  Lake 
ports  and  the  reduction  in  ore  prices 
of  50c.  per  ton  has  stimulated  ship- 
ping from  all  of  the  ranges  of  the  Lake 
Superior  district.  The  Interstate  Com- 
merce Commission,  acting  upon  a  peti- 
tion of  the  shippers,  ordered  a  reduc- 
tion in  ore  rates  of  10  per  cent,  effec- 
tive July  1,  but  gave  the  roads  the 
privilege  of  making  the  reduction  June 
19  if  they  cared  to  put  the  rate  into 
effect  earlier.  Before  this  time  the 
U.  S.  Steel  Corporation  announced  a 
reduction  of  10  per  cent  on  its  Duluth 
&  Iron  Range  road  and  the  Duluth, 
Missabe  &  Northern  line.  Most  of  the 
roads  in  the  district  followed  the  sug- 
gestion of  the  commission  and  put  the 
new  rates  in  force  June  19.  Dock 
charges  have  also  been  lowered  10  per 
cent  at  all  ports  on  the  upper  Lakes. 

It  was  almost  an  assured  fact  that 
the  ore  prices  for  1922  would  be  lowTer 
than  those  of  1921,  and  it  was  gener- 
ally believed  that  the  cut  would  amount 
to  50c.  The  new  schedule  ranges  from 
$5.05  for  Mesabi  non-bessemer  to  $5.95 
for  Old  Range  bessemer,  the  iron  con- 
tent being  set  at  55  per  cent  for  bes- 
semer and  515   for  the  non-bessemer. 

Soon  after  the  new  prices  were  an- 
nounced, the  Cleveland-Cliffs  Iron  Co., 
one  of  the  largest  of  the  independent 
operators,  stated  that  a  sale  of  300,- 
000  tons  had  been  made.  Other  large 
sales  have  since  been  reported,  and 
the  ore  business  will  be  lively  from 
now  until  the  close  of  navigation  in 
the  fall.  One  Gogebic  Range  operator 
has  announced  that  all  ore  in  stock 
will  be  moved  and  that  no  limit  has 
been  placed  on  the  amount  to  be  mined. 


There  is  a  shortage  of  men  on  some 
of  the  ranges,  and  this  condition  will 
become  more  acute  as  more  mines  are 
opened.  It  is  estimated  that  the  iron 
ore  mining  business  is  now  on  a  basis 
of  about  75  per  cent  capacity,  but  this 
is  certain  to  be  increased  as  new  sales 
of  ore  are  made. 

Estimates  place  the  total  tonnage 
to  be  moved  this  season  at  45,000,000. 


Westralian  Mine  Owners  Anxious 
Over  Wage  Agreement 

Bu  Cable  from  Reuters  to  "Engineering  and 
Mining  Journal- Press." 

Melbourne,  June  14 — The  mine  own- 
ers of  West  Australia  are  perturbed  by 
the  new  three-year  basic  wage  agree- 
ment, providing  for  a  reduction  in 
wages  of  only  a  shilling  a  day.  It  is 
feared  that  the  award  may  react  seri- 
ouslv  on  the  industry. 


Golden  Cycle,  at  Cripple  Creek, 

Returned  to  Carlton  Interests 

Sold    by    Vindicator    to    United    Gold 

Mines  Co. — Deal  Subject  to 

Stockholders'  Approval 

The  sale  of  the  property  at  Cripple 
Creek,  Col.,  of  the  Vindicator  Gold 
Mining  Co.,  which  includes  the  old 
Golden  Cycle  mine,  to  the  United  Gold 
Mines  Co.,  a  Carlton  enterprise,  has 
been  announced,  pending  comfirmation 
of  the  stockholders  of  the  Vindicator 
company.  It  is  not  known  at  this 
time  whether  the  sale  of  this  property 
is  precedent  to  the  liquidation  of  the 
Vindicator  company,  as  it  has  holdings 
ir  other  mining  districts.  The  Golden 
Cycle  mine  comes  back  to  the  Carlton 
interests  after  having  been  separated 
from  them  since  1915,  when  it  was  sold 
to  the  Vindicator  people.  Cripple  Creek 
mining  men  believe  that  the  transac- 
tion will  be  followed  by  extensive  low- 
level  development  of  the  property. 


Labor  Shortage  Now  Noticeable 

in  Copper  Country 
Copper    Range    and    Quincy    First    Af- 
fected— Automobile   Manufactur- 
ing Centers   Attracting  Men 

In  the  Michigan  copper  country,  the 
Copper  Range  and  Quincy  companies 
are  experiencing  a  labor  shortage,  but 
conditions  in  the  north  end  of  the  Lake 
district  are  more  favorable.  Mohawk 
and  Wolverine  manage  to  keep  their 
forces  intact,  while  Calumet  &  Hecla, 
which  is  operating  at  less  than  50  per 
cent  capacity  at  the  mine,  has  had  no 
difficulty  lately  in  filling  all  places. 
Ahmeek  also  has  been  able  to  increase 
its  underground  crew. 

Copper  Range,  which  has  been  hit 
harder  than  Quincy,  will  temporarily 
make  up  the  difference  in  production 
caused  by  its  labor  shortage  by  trans- 
ferring men  from  development  work  to 
mining.  The  exodus  of  labor  from  the 
mines  is  more  pronounced  than  usual 
at  this  time  of  the  year,  owing  to  the 
prosperity  in  the  automotive  industry, 
which  has  attracted  many  men  to  De- 
troit and  other  industrial  centers  in 
Michigan.  Though  there  have  been 
rumors  of  wage  increases,  it  is  stated 
on  reliable  authority  that  wages  can- 
not be  advanced  on  14c.  copper. 


Ray  Hercules  Cleaning  Up 

Men  have  been  put  to  work  cleaning 
up  and  making  repairs  underground  at 
Ray,  Ariz.,  by  the  Ray  Hercules  Mines 
Inc.,  this  company  being  the  reorgan- 
ization of  the  Ray  Hercules  Copper  Co. 


Transvaal  Gold  Output  for  May 

By  Cable  from  Reuters  to  "Engineering  and 
Mining  Journal-Press." 

London.  June  19— The  Transvaal 
Chamber  of  Mines  advises  that  the  gold 
output  in  the  Transvaal  during  May- 
totaled  629.786  ounces. 
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Coal  Miners'  Position  lmpn»ed 

Pressure    Being     Urought    on     Vdminis- 

tralion   to   Arrange   for   Arbitration 

of  the  Strike 

The  '■'■■•■■•  element  is  working  in  fa- 
vor of  '.tie  miners,  insofar  as  the  coal 
tuation  is  concerned.  The  point 
is  being  reached  where  the  Lake  sea- 
son must  start.  There  are  signs  that 
'"  the  operators  in  Lake  ter- 
ritory are  weakening.  The  position  of 
the  strikers  has  been  made  much  more 
tenable  by  the  unpromising  outlook 
for  any  early  settlement  in  the  anthra- 
cite fields.  It  is  already  apparent  that 
there  will  be  a  shortage  of  anthracite 
coal  next  winter.  It  requires  260 
working  days  as  a  minimum  to  meet 
the  demands.  There  are  only  240  work- 
ing days  left  at  the  time  of  this  writ- 
ing. 

Pressure  already  is  being  brought 
on  the  administration  to  arrange  for 
the  arbitration  of  the  strike.  Most  of 
this  pressure  has  its  origin  in  the 
Northwest.  That  seems  to  be  the  only 
section  of  the  country  in  which  any 
nervousness  is  developing. 


War  Minerals  Commissioner 
Recommends  Two  Awards 

Subject  to  the  approval  of  the  Secre- 
tary of  the  Interior,  the  War  Minerals 
Relief  Commissioner  has  recommended 
the  following  awards:  Ashby,  Long  and 
Staples,  West  Montrose,  Colo., 
$1,450.39;  H.  C.  Stiles,  Cartersville,  Ga., 
$101.85    (additional   award). 

Disallowances  were  recommended  as 
follows:  Richard  J.  Fledderman,  Yreka, 
Cal.,  no  net  loss;  W.  H.  Weller,  Jr., 
Birmingham,  Ala.,  not  commercial; 
Cia.  Minerade  Julinicum,  Havana,  Cuba, 
no  reason  for  modifying  former  de- 
cision; Cia.  Nacional  de  Cobre,  Havana, 
Cuba,  no  reason  for  modifying  former 
decision;  Grant  Chrome  Co.,  Inc.,  Prairie 
City,  Ore.,  not  commercial;  Casey, 
Brown  and  Saunders,  Batesville,  Ark., 
request  for  demand  not  established; 
Manganese  Products  Co.,  Modesto,  Cal., 
no  change  in  previous  decision ;  J.  T. 
Dobbins,    Salt   Lake,   rehearing  denied. 


"Blue-Sky"  Bill  Deferred 

Because  of  pendency  of  other  legisla- 
tion in  the  Senate,  the  Senate  Com- 
mittee on  Interstate  Commerce  has  de- 
cided to  defer  until  the  next  session 
consideration  of  the  Denison  "blue-sky" 
bill   recently   passed   by  the   House. 


Snake  Creek  Tunnel  Case 
Up  Next  Fall 

The  case  of  the  Snake  Creek  Mining 
&  Tunnel  Co.  (of  Utah)  vs.  The  Mid- 
way Irrigation  Co.,  involving  the  right 
to  percolating  waters,  was  not  reached 
by  the  U.  S.  Supreme  Court  during  the 
term  just  closed.  It  will  come  up  for 
consideration  in  October. 


By  PAUL    WOOTON 
Special  Correspondent 

Abolish  Discovery  Requirement, 
Says  Winchell 

Give    Locator    Abundant   Time  to   Find 

Ore — Prospector's     Opportunites 

Limited   Today — Mining 

Languishing   in 

Northwest 

From  the  stenographer's  transcript 
of  the  recent  hearing  at  which  Horace 
V.  Winchell  appeared  before  the  Com- 
mittee on  Mines  and  Mining  of  the 
House  of  Representatives,  the  follow- 
ing extract  from  the  colloquy  between 
Representative  Rhodes,  the  chairman 
of  the  committee,  and  Mr.  Winchell,  is 
taken: 

The  Chairman.  In  your  opinion  are 
the  majority  of  the  mine  operators  of 
the  great  mining  Northwest  in  favor 
of  this  bill? 

Mr.  Winchell.  Decidedly  and  mark- 
edly so.  The  prospector  objects  to  it 
simply  because  he  is  suspicious  and 
uninformed,  but  the  operators  of  ex- 
perience are  unanimously  in  favor  of  it. 
The  operators  are  opposed  to  extra- 
lateral  rights,  and  they  recognize  the 
futility  of  requiring  a  discovery  before 
location. 

The  Chairman.  In  speaking  of  op- 
position by  the  so-called  prospectors, 
how  do  you  estimate  the  weight  of  that 
opposition  as  compared  with  the 
opinions  of  those  who  favor  the  pro- 
posed law? 

Mr.  Winchell.  Numerically,  so  far 
as  I  have  any  record  of  their  views,  the 
prospector  is  multitudinous  and  the 
average  mine  operator  has  not  said 
much  about  it.  As  a  matter  of  fact, 
there  is  not  one  prospector  now  to  ten 
a  few  years  ago. 

The  Chairman.  That  is  the  idea  I 
had  in  mind  and  upon  which  I  wanted 
your  opinion.  In  truth  and  in  fact, 
are  there  many  real  prospectors  at  this 
time? 

Mr.  Winchell.  I  am  in  the  country 
constantly.  Whereas  I  used  to  spend 
night  after  night  in  the  mining  camps 
and  talk  with  as  many  as  thirty  or 
forty  prospectors,  now  I  find  only  one 
or  two  or  three  in  camp. 

The  Chairman.  Then,  in  your 
opinion,  the  old-time,  bona  fide  prospec- 
tor has  to  a  very  large  extent  disap- 
peared in  the  mining  regions  of  the 
great  Northwest? 

Mr.  Winchell.  Yes,  sir;  because 
the  opportunity  for  the  discovery  of 
mines  by  his  own  unaided  efforts  is 
largely  a  thing  of  the  past.  Today  the 
prospector  must  be  supported  by  a  com- 
pany or  syndicate  that  is  willing  to 
spend  a  great  deal  of  money  to  permit 
him  to  dig  holes,  run  tunnels,  etc.  The 
prospector's  knowledge,  as  a  general 
rule,  is  not  sufficient  to  support  such  a 
campaign  of  exploration. 

The  Chairman.  Is  it  your  opinion 
that  because  of  the  universality  with 
which  prospecting  has  been  carried  on 
in  the  Northwest  that  there  is  no  real, 
living  necessity  for  the  old-time  mine 
prospector? 

Mr.  Winchell.  I  am  sorry  to  say- 
that  his  opportunities  today  are  limited 
as  compared  with  twenty  years  ago. 

The  Chairman.  Are  we  justified  in 
assuming     that     practically     all     dis- 


coveries have  been  made,  and  for  that 
reason  there  is  little  left  for  the  pros- 
pector to  do  in  discovering  surface  out- 
croppings  and  other  evidence  of  mineral 
deposits? 

Mr.  Winchell.  You  are.  There  are 
within  my  acquaintance  perhaps  twenty 
exploration  companies  who  have  raked 
this  country  north,  south,  east,  and 
west,  from  Alaska  to  the  Rio  Grande, 
searching  for  more  mining.  They 
started  with  the  determination  to  ex- 
amine everything  and  anything  any- 
body could  put  up  to  them  with  a 
chance  of  discovering  some  mineral,  but 
they  have  been  unable  to  find  anything. 
The  Chairman.  As  a  mining  engi- 
neer, in  your  opinion,  in  what  does  the 
future  success  of  our  mining  opera- 
tions in  this  country  lie — in  the  more 
rich  vein  deposits  or  in  the  larger  and 
leaner  deposits  of  mineral-bearing  ores 
that  carry  a  very  low  ore  percentage? 
Mr.  Winchell.  In  the  latter,  un- 
questionably, in  a  prepondering  degree. 
The  Chairman.  If  it  is  a  fact  that 
our  future  possibilities  lie  in  the  direc- 
tion of  developing  the  low-grade  ores, 
then  does  the  necessity  for  the  old-time 
mining  prospector  still  exist  or  has  he 
practically  accomplished  his  purpose? 

Mr.  Winchell.  Except  as  to  Alaska 
his  function  has  largely  been  exercised 
and  used  up. 

The  Chairman.  On  the  question  as 
to  the  nature  of  our  mineral  deposits 
and  their  development,  we  take  it  that 
you  are  qualified  to  speak  from  the 
practical  as  well  as  the  professional 
standpoint.  What  is  the  condition  of 
the  mining  business  in  the  Northwest 
today  as  compared  with  the  period  of, 
say,  five  years  ago — are  we  going  for- 
ward or  backward? 

Mr.  Winchell.  As  for  exploration 
and  the  exploring  of  new  mines,  with 
the  exception  of  very  small  and  excep- 
tional districts,  we  are  languishing. 
The  mining  industry  has  made  very 
little  progress.  Very  few  mines  have 
been  discovered  within  the  last  five  or 
ten  years. 

The  Chairman.  To  what  do  you  at- 
tribute that  situation,  to  the  exhaustion 
of  the  deposits  or  is  it  due  to  economic 
conditions? 

Mr.  Winchell.  No,  sir;  not  wholly 
to  one  or  the  other,  but  very  largely 
to  the  fact  that  the  prospector  has  run 
over  the  country  and  cannot  find  any- 
thing more.  And,  moreover,  the  large 
companies  hesitate  to  engage  in  a  pro- 
gram of  extensive  and  expensive  inves- 
tigation where  the  title  is  insecure.  I 
have  in  mind  a  very  valuable  and 
promising  placer  deposit  in  Montana. 
The  early  mining  in  Montana  was  en- 
tirely placer  mining  and  the  gravel  de- 
posits passed  underneath.  Locations 
have  been  put  on  top  of  lava,  which 
may  be  200  ft.  deep.  Lawyers  and 
capitalists  came  to  Butte  from  the 
East  and  were  prepared  to  undertake 
to  develop  and  work  those  gravels 
which  undoubtedly  exist  beneath  that 
lava;  however,  after  receiving  advice 
from  good,  experienced  mining  men 
they  went  back  home  without  investing. 
TH£  Chairman.  You  have  made  a 
very  important  statement  and  one,  I 
think,  that  deserves  careful  consider- 
ation. You  state  that  the  mining  in- 
dustry   of    the     great     Northwest     is 
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languishing;  what,  if  anything  in  your 
judgment,  can  be  done  by  legislation  to 
stimulate  I  he  mining  industry '.' 

Mr.  Winchell.  Abolish  the  require 
ment  of  a  discovery,  and  give  the  |o 
cator  an  abundance  of  time  to  dis- 
cover ore.  Do  not  limit  the  prospects 
to  one  claim.  1  would  extend  the  five- 
year  limit  to  at  least  seven  years. 

Mr.  Sutherland.    Do  you  not  think 

that  would  serve  for  B  wealthy  organi- 
zation in  the  East  to  get  and  hold, 
say.  a  whole  county? 

Mr,  Winchell.  There  is  nothing  in 
the  present  law  to  prevent  it.  You  are 
not  required  to  make  a  discovery. 

Mr.  Sutherland.  The  agitation  of 
the  community  brings  that  about,  does 
it  not?  A  man  who  attempts  to  hold 
ground  without  sinking  on  it  and 
making  some  demonstration  is  so  un- 
popular that  he  finally  has  to  do  some- 
thing. 

Mr.  Winchell.  Let  me  tell  you — I 
have  been  to  Alaska  many  times 

Mr.  Sutherland.  Yes,  I  know  of  your 
splendid  reputation  as  a  mining  engi- 
neer and  geologist. 

Mr.  Winchell.  Take  camps  like  the 
one  at  Ely,  Nev.,  where  the  Nevada 
Consolidated  mines  are.  I  happen  to 
know  that  for  twenty  years  there  was  a 
group  of  locators  and  prospectors  that 
sat  there  upon  that  camp  each  year. 
They  would  shift  around  all  the  time. 
Bill  Jones  would  locate  No.  1  this  year 
and  Sam  Smith  would  locate  No.  2  this 
year.  Next  year  Sam  Smith  would 
locate  No.  1  and  Bill  Jones  would  lo- 
cate No.  2.  As  a  matter  of  fact  they 
did  not  do  anything  to  develop  that 
camp.  They  just  retarded  the  develop- 
ment of  some  of  the  largest  copper 
mines. 

THE  Chairman.  What,  in  your 
opinion,  could  be  done  by  legislation  to 
revive  the  mining  industry?  I  infer 
that  what  you  have  said  applies  to  the 
pending  bill.  In  your  opinion  would 
the  passage  of  the  Arentz  bill  accom- 
plish that  purpose? 

Mr.  Winchell.    Yes,  sir. 

The  Chairman.  That  is  the  thing 
the  committee  is  anxious  to  hear  you 
on.  

Gilsonite  Land  Bill  Introduced 

A  bill  providing  for  the  location, 
entry,  and  patenting  of  lands  in  the 
former  Uncompahgre  Indian  Reserva- 
tion, in  Utah,  containing  gilsonite  or 
other  like  substances,  has  been  in- 
troduced in  the  House  by  Represent- 
ative Colton,  of  Utah.  It  provides  that 
the  lands  and  the  mineral  therein  in 
the  reservation  which  were  specifically 
reserved  for  future  action  of  Congress 
in  the  Act  of  March  3,  1903,  as  con- 
taining gilsonite,  asphaltum,  elaterite, 
or  other  like  substances,  which  by  the 
Act  of  1903  were  authorized  to  be  sold 
and  disposed  of  in  tracts  not  exceeding 
forty  acres,  shall,  unless  otherwise  re- 
served, be  immediately  open  to  settle- 
ment, location,  occupation,  and  entry 
under  all  land  laws,  according  to  the 
character  of  the  lands  or  of  the  mineral 
deposits   in   them. 


Government's  Silver  Purchases 

Purchases  of  silver  by  the  Bureau  of 
the  Mint  during  the  week  ended  June  17 
amounted  to  201,750  fine  ounces.  This 
brings  the  total  purchases  under  the 
Pittman  Act  to  114,380,506  fine  ounces. 


Silver  Export  Association 

Draws  Comment 

II.   N.  Lawrie   Discusses   Poaaibilit)    oi 

Breaking   Hritisli  Control  of 

Market 

The  proposal  to  establish  a 
export  association  has  aroused  • 
liable  discussion  in  the  silver  camps, 
as  is  indicated  by  communications 
reaching  the  American  Gold  and  Sil- 
ver Institute.  As  the  time  grows 
nearer  when  the  silver  reserve,  sold 
to  Great  Britain  during  the  war,  will 
have  been  replaced,  attention  is  turn- 
ing more  and  more  to  the  problem  of 
a  more  orderly  marketing  of  the  sil- 
ver produced  in  the  United  States.  One 
widely  known  mining  engineer,  in  a 
letter  to  H.  N.  Lawrie,  the  managing 
director  of  the  Gold  and  Silver  Insti- 
tute, speaking  of  the  export  associa- 
tion, says:  "The  object  is  worthy,  but 
Britain  controls  India  and  the  East. 
Her  hold  on  silver  is  too  tight  to  be 
broken." 

In  reply,  Mr.   Lawrie  says: 

"We  have  no  precedent  to  guide  us 
as  to  what  the  result  would  be  in 
breaking  the  British  control  of  the 
market  by  an  organized  effort  in  this 
country  to  control  the  sale  of  newly 
produced  silver.  We  have,  however,  an 
example  which  occurred  during  the  war 
which  demonstrates  that  the  holder  of 
the    silver  controls  the  price. 

"To  satisfy  an  immediate  need  Eng- 
land came  to  the  United  States  to  se- 
cure the  208,000,000  oz.  of  silver,  which 
was  shipped  to  India.  Had  Great  Brit- 
ain failed  in  her  efforts  to  satisfy  this 
demand,  there  probably  would  have  re- 
sulted an  uprising  in  India  which 
would  have  entailed  a  very  heavy  ex- 
pense in  money  and  lives  and  would 
have  embarrassed  Great  Britain  in  her 
conduct  of  the  war. 

"As  you  know,  the  Pittman  Act  re- 
sulted from  this  condition  and  prac- 
tically is  a  tri-partite  contract  betweer 
Great  Britain,  the  United  States,  and 
the  silver  producers  of  the  United 
States.  The  price  of  the  silver  sold  to 
Great  Britain  under  the  terms  of  the 
Pittman  Act  was  fixed  by  Congress 
only  after  consultation  with  the  sil- 
ver producers  in  the  United  States. 

"It  should  be  pointed  out  that  Great 
Eritain  could  obtain  this  large  volume 
of  silver  in  no  other  way  than  from 
the  silver  reserves  in  the  United  States. 
The  conclusion,  therefore,  may  be 
drawn  from  this  incident  that  the 
buyer  of  silver  could  not  exert  so  ex- 
tensive a  control  over  the  price  of  sil- 
ver should  the  bulk  of  the  newly  pro- 
duced silver  be  marketed  through  a 
central  organization  which  was  prop- 
erly financed,  so  that  the  silver  could 
be  held  in  storage  awaiting  the  more 
active  demands  of  the  buyer,  rather 
than  forced  upon  the  market  because 
of  the  producer's  need  for  immediate 
liquidation. 

"The  problem,  therefore,  is  largely 
a  question  of  the  demand  for  silver, 
regardless  of  the  channels  through 
which  silver  may  be  shipped.  Admit- 
ting that  London  is  the  world's  finan- 
cial center  through  which  a  large  part 
of  the  Indian  and  Chinese  trade  is 
cleared,  it  still  would  be  necessary  for 
buyers  to  obtain  newly  produced  sil- 
ver wherewith  to  settle  adverse  trade 
balances  in  the  Orient  and  to  satisfy 
other  currency  demands." 


Proposal  to  l'.t>  Potash  Bounty 
Acceptable  to  Producers 

Senate    \(lo|ii     Dutj    mi  Tungsten  and 
•  n  Product* 

i  ippo  itioi 

du  pota         is  b 

important    factor    in    inducing   the    I- ■ 
nance  Commit!  Senate  to   re- 

vise   further   the   tariff    bill    by    ;■ 
potash  on  the   '  i   bringing  in 

a   proposal   for   a    bounty    which    would 
offer  a  financial  encouragement  to  the 
American    industry    equivalent    to    the 
ion  carried  in  the  bill  passed  by 
;"    House. 

Chairman  McCumber  of  the  Finance 
Committee  pointed  out  that  if  the 
bounty  were  made  effective  today, 
nothing  would  be  paid  out,  as  there 
is  no  potash  being  produced  domestic- 
ally. Even  during  the  height  of  the 
war,  when  potash  rose  to  $450  per 
ton,  the  maximum  production  was  54,- 
000  tons,  he  pointed  out.  If  the  do- 
mestic production  were  to  reach  50,- 
000  tons  a  year  during  the  five-year 
period  over  which  the  bounty  would 
apply,  Senator  McCumber  said,  bounty 
payments  would  not  exceed  $2,500,000 
for  the  first  year;  $2,500,000  for  the 
second  year;  $2,000,000  for  the  third 
year;  $1,500,000  for  the  fourth  year, 
and  $1,000,000  for  the  fifth  year. 

The  representatives  in  Washington 
of  the  domestic  industry  seem  to  be 
entirely  willing  to  accept  the  bounty 
proposal,  but  it  is  predicted  in  some 
quarters  that  the  attitude  of  the  pot- 
ash producers  will  change.  This  is 
based  largely  on  the  experience  with 
the  sugar  bounty.  A  direct  payment 
of  public  money  to  an  industry  seems 
to  arouse  much  greater  resentment 
than  does  the  payment  of  even  a 
larger  amount  of  tax  at  the  custom 
house. 

The  Senate  has  adopted  a  duty  of 
60c.  per  lb.  on  the  tungsten  content 
and  25  per  cent  ad  valorem  on  ferro- 
tungsten,  metallic  tungsten,  tungsten 
powder,  tungstic  acid,  and  other  com- 
pounds of  tungsten. 

During  the  debate  Senator  Walsh, 
of  Montana,  inquired  why  a  duty  had 
not  been  placed  on  chrome  ore.  Sen- 
ator Smoot,  of  Utah,  said  this  is  due 
to  the  fact  that  chrome  ore  production 
is  scattered  and  because  the  American 
product  is  inferior  to  the  imported  ore. 

Voluntary  reductions  in  the  duties  on 
molybdenum  and  manganese  alloys 
were  offered  by  Chairman  McCumber 
and  Senator  Smoot,  for  the  Senate 
Finance  Committee,  and  adopted.  The 
duty  on  ferromanganese  was  cut  from 
2i  to  lie.  per  lb.,  based  on  the  metallic 
manganese  content.  Ferromanganese 
was  defined  as  iron  manganese  alloys 
containing  30  per  cent  or  more  of 
manganese.  The  duty  on  man- 
ganese metal,  silicon,  boron  and  ferro- 
manganese, and  spiegeleisen  contain- 
ing not  more  than  1  per  cent  of 
carbon  was  fixed  at  lie.  per  lb.  on  the 
manganese  content  and  15  per  cent 
ad  valorem,  instead  of  20  per  cent,  as 
originally  recommended  by  the  com- 
mittee. 


Engineering  and  Mining  Journal-Press 

News  by  Mining  Districts 


Vol.   113.  No.  25 


London  Letter 
Ih.i     Zinc    Corporation**     Report — Na- 
tional    Mining     Corporation     to 
South     American 
Copper  Syndicate's  Smelter 
Read}   This   Fall 

A.   DOM  vn 
London,  Jum    9— The   Zinc   Corpora- 
tor   the    calendar    year 
ne  extent,  one  of  regret 

ins    were    i 

to  the  «in(  -treatment  department,  min- 

ossible  except   at  a  loss, 

prices    ruling    for    lead 

a  continuance  of  the  unfavorable 

labor   conditions   at   Broken    Hill.     The 

•  the  resignation  of 

j.  a.   A.  '  :s   acceptam 

n  the  hoard  of  the  New 
Consolidated  Gold  Fields.  The  finan- 
cial policy  adopted  in  the  past  has 
proved  beneficial,  for  the  cost  of  the 
tailings  dumps  having  been  written 
off.  the  profit  earned  from  their  treat- 
men:  was  more  than  sufficient  last  year 
to  meet  the  fixed  preference  divi- 
dends. All  arrears  of  the  fixed  prefer- 
ential dividends  have  now  been  paid 
off.  In  the  balance  sheet  the  balance 
of  claim  against  Aron  Hirsch  &  Sohn 
stands  at  £62,206,  but  has  since  been 
settled    for    £"25,000. 

The  total  income  of  the  corporation 
was  £-126,160,  and  the  expenses  were 
■.  leaving  a  working-  balance 
of  £121,501.  Appropriations,  which  in- 
cluded taxes,  £22,232;  preference  div- 
idends, £49,138;  capital  expenditure, 
£30,000;  and  depreciation,  £10,000, 
amounted  to  £111,370,  leaving  a  sur- 
plus on  the  year  of  £10,131. 

Little  work  was  done  in  the  way 
of  development,  and  this  particularly 
applies  to  Nos.  11  and  10  levels,  but 
t  on  No.  9  level  averaged  11.4 
per  cent  lead,  2.2  oz.  silver,  and  10.3 
per  cent  zinc,  over  an  average  width 
of  5.5  ft.  No  mining  having  been  done, 
the  ore  reserves  remain  as  before, 
L, 115.700  tons,  averaging  14.6  per  cent 
had,  2.6  oz.  silver,  and  9.4  per  cent 
zinc,  excluding  the  zinc  lode.  In  the 
zinc  concentrator  380,040  tons  of  tail- 
ings and  slimes  was  treated  and 
yielded  104,215  tons  of  zinc  concen- 
trate, 9,969  tons  of  lead  concentrate, 
and  9,166  tons  of  zinc  slime.  The  zinc 
concentrate,  which  was  27.4  per  cent 
of  the  weight  of  ore,  contained  82.1 
per  cent  of  the  zinc,  51.4  per  cent  of 
the  silver,  and  39.9  per  cent  of  the  lead. 
The  costs  averaged  12s.  lOd.  per  ton 
treated,  against  14s.  7d.  in  1920. 

The  National  Mining  Corporation 
far,  had  a  disastrous  career. 
Its  issued  capital  is  £1,238,572;  its 
investments  have  cost  £1,055,629,  and 
the  balance  sheet  made  up  to  Dec  1 
last  shows  a  depreciation  of  £639,110. 
This  is  not  all  loss,  and  part  of  it 
will  be  recovered.  Meantime,  it  is 
to  reorganize  the  capital, 
and  it  is  proposed  to  cut  down  the 
nominal   value   of   the   shares   from    £1 


■  8s,  with  4s.  paid,  thus  reducing  the 
liability  from   10s.  to    Is. 

The  Mount  Elliott  position  is  still 
m  clear.  Contradictory  state- 
ments have  been  made  from  time  to 
time  concerning  the  provision  of  fresh 
capital.  "First  they  would,  and  then 
they  wouldn't."  Now,  owing  to  fail- 
ure U  find  new  money,  brokers  in 
l'aiis  who  had  speculated  on  the  ex- 
pansion of  operations  have  got  into 
difficulties,  and  have  had  to  be  helped. 
It  is  not  easy  to  arrive  at  the  true 
position. 

A  long  report  upon  the  property  of 
the  South  American  Copper  Syndi- 
cate, Ltd.,  by  Charles  H.  Stewart,  has 
been  issued  to  the  shareholders.  The 
report  states  that  within  the  company's 
forty  square  miles  of  freehold,  the 
known  orebodies  occur  in  a  zone  three 
and  one-half  miles  long,  but  all  of  the 
present  workings  are  within  an  area 
of  less  than  one  square  mile,  of  which 
the  Main  Area  mine  has  been  developed 
and  partly  expoited  over  a  total  length 
of  2,220  ft.  The  computation  of 
"probable"  ore,  603,350  tons,  deals  only 
with  the  most  southerly  1,200  ft. 

The  new  smelter  is  expected  to  be  in 
operation  in  September,  and  an  output 
and  treatment  of  6,000  tons  of  5-per 
cent  ore  per  month  is  estimated  to 
yield,  with  copper  at  13.15c.  per  lb. 
net,  a  monthly  profit  of  £7,211.  Each 
\  ariation  of  lc.  in  price  represents 
£1,286  per  month  on  this  output,  facil- 
ities for  increasing  which  are  to  be 
provided. 

JAPAN 

March   Output  of   Metals   Reported   by 
Department  of  Commerce 

Tokyo,  May  9— The  total  output  of 
metals  during  March,  according  to  the 
returns  of  the  Department  of  Agri- 
culture and  Commerce,  was  as  follows: 

First    Tlnr     Month) 
Ch     ■  March  1922 

Gold  189,689  momme  (a)         505,290  momrne  on 

Silver         1,169,146  mummt  l.il      8.169,339  m.,, i„> 

Copper      7,478.163  t-m  IM  20,086,623  kin  (b) 

Iron  3,252  tona  8,ll9tons 

Coal  3,2ll.734tons  6. 155.971  tons 

Petroleum   141,264  tote (c)  408,582  koku  i,  > 

(a)   Womnu    ---    0   1.325  „■/,.;  (b)    kin  =    1.325    ll>.; 
lc)  Ko\u  =   39.7033  English  gallons. 

Compared  with  the  returns  for  the 
corresponding  period  of  the  preceding 
year  these  figures  show  an  increase  of 
15.4  per  cent  in  gold,  and  of  0.5  per 
<ent  in  coal,  and  a  decrease  of  8.8  per 
cent  in  silver,  7.1  per  cent  in  copper, 
19.6  per  cent  in  iron  and  12.7  per  cent 
in  petroleum. 

Mount  Lyell's  Nodulizing  Plant 
Burned 

It u  Reuters  Agency 
The  nodulizing  plant  of  the  Mount 
Lyell  Mining  &  Ry.  Co.,  Ltd.,  Mount 
Lyell,  Tasmania,  was  destroyed  by 
fire  June  3.  The  loss  is  not  expected 
to  affect  smelting  operations  seriously, 
as  the  erection  of  the  new  Dwight 
Lloyd  sintering  plant  was  completed 
May  20  and  is  now  in  operation. 


Johannesburg  Letter 

Testimony    on    Conditions    Taken    by 
Mining   Industry    Board 

By  John  Watson 

Johannesburg,  May  9 — The  feature 
of  the  week  has  been  the  continued 
sittings  of  the  Mining  Industry  Board. 
In  the  course  of  these,  Ervol  Hay, 
technical  adviser  to  the  General  Mining 
and  Finance  Corporation  (the  "Albu" 
group)  said  that  the  Albu  group  con- 
trols six  producing  and  four  non- 
producing  mines.  If  the  price  of  gold 
fell  to  normal  without  any  correspond- 
ing reduction  of  costs,  only  one  mine, 
the  Meyer  and  Charlton,  would  be  able 
to  continue  work,  and  the  remaining 
mines,  which  employed  994  whites, 
would  have  to  close  down.  Even  at 
the  present  price  of  gold,  93s.  6d.,  and 
under  December  costs,  three  of  the 
mines,  employing  596  whites,  would  be 
unpayable,  and  a  fourth  (the  Aurora 
West)  would  show  only  a  nominal 
profit. 

The  statement  given  in  the  follow- 
ing table,  prepared  by  the  Witwaters- 
rand  Native  Labor  Association,  was 
handed  in  by  the  Chamber  of  Mines, 
showing  the  total  number  of  natives 
employed,  exclusive  of  natives  re-em- 
ployed at  the  same  mine  on  the 
expiration   of   their  original   contracts: 

East  Coast 

(Portuguese  British 

Territory)   South  Africa  Total 

1917  57,296  153,260  210,556 

1918  56,796  141,170  197,966 

1919  63,144  167,286  230,430 

1920  76,439  134,216  210,655 

1921  64,577  149,487  214,064 

Among  the  natives  who  came  to  the 
mines  under  indenture  the  average 
period  of  indenture  of  East  Coast 
"boys"  is  313  shifts,  and  the  average 
period  among  British  South  African 
natives  is  only  166  shifts. 

A  fall  of  rock  in  the  Battery  section 
of  the  West  Rand  Consolidated  on 
May  2   injured   sixteen  natives. 

A  fire  recently  broke  out  in  the 
Kimberley  shaft  of  the  Roodepoort 
United  Gold  mine. 

The  Transvaal  gold  output  for  April 
was  declared  by  the  Chamber  of  Mines 
on  May  10.  Thirty-eight  mines  on  the 
Rand  and  a  smaller  number  in  the  out- 
side districts  have  produced  511,388  oz. 
of  fine  gold  of  a  value  of  £2,352,155. 
As  compared  with  December  1921,  the 
latest  previous  complete  month  worked, 
the  April  return  shows  a  decrease  of 
nearly  £1,000,000  in  value.  Among  the 
largest  individual  mines,  Government 
Areas  produced  47,283.  Crown  Mines 
43,988,  and   New  Modder,   28,801   oz. 

It  is  satisfactory  to  note  that  natives 
are  returning  freely  to  the  gold  mines, 
the  net  gain  for  the  first  ten  days  of 
May  being  7,900.  For  April,  the  net 
gain  was  13,741.  Roughly  speaking, 
for  every  ten  natives  employed  under- 
ground one  white  man  is  engaged  in 
supervision. 
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(IN  I   \Kltl 
Dome      Doubles      Dividend     Kate — Lake 

Shore  Showing   Well 

Cobalt  —  Nipissing's  cash  in  bank, 
bond]  and  bullion  at  June  10  were 
(4,610,129.20,  During  May  tin 
ins  mined  ore  of  an  estimated  net  value 
of  (197,715  and  shipped  bullion  of  an 
estimated  net  value  of  $250,750.  The 
month's  silver  production  was  valued 
at  Tl'c  per  oz.  Underground  work  was 
heavier  than  usual,  and  the  mill  treats! 
more  than  an  average  tonnage  of  good 
ore. 

The  shaft  on  the  J.  B.  4  La  Rose 
Extension  claim  is  dewatered  almost 
to  the  350  level,  where  considerable 
exploration  work  will  be  done. 

The  O'Brien  mine,  which  sent  a  car 
of  64,000  lb.  of  ore  to  the  Deloro 
smelter,  was  the  only  shipper  in  the 
■week  ended  June  9. 

Kirkland  Lake — The  sinking  of  the 
Bidgood  shaft  to  600  ft.  is  now  pro- 
ceeding. 

The  Lake  Shore  mine  continues  to 
show  excellent  results,  and  it  is  under- 
stood that  its  treasury  contains  $350,- 
000,  as  operations  so  far  this  year  have 
been  profitable  and  no  dividends  have 
been  paid  as   yet  this  year. 

Porcupine — Dome's  dividend  rate  has 
been  doubled  to  $2  per  share  a  year. 
The  increase  was  announced  at  the 
annual  meeting  of  the  shareholders,  on 
June  13  in  Toronto.  The  new  rate  will 
be  effective  with  the  next  dividend, 
which  is  payable  July  20.  Two  dollars 
per  share  yearly  will  mean  the  dis- 
bursement of  $953,334  in  dividends. 
Each  dollar  repayment  of  capital  calls 
for  $476,667,  and  shareholders  are 
assured  of  $1  capital  repayment  dur- 
ing the  fiscal  year,  and  good  prospects 
of  another  $1.  Last  year's  net  profit 
was  $1,244,000  and  the  present  net 
profits  are  running  at  the  rate  of 
$2,000,000  yearly.  It  was  reported  at 
the  annual  meeting  that  the  net  pro'it 
in  May  was  $183,548,  with  recovery  of 
$11.11  per  ton. 

It  is  stated  by  a  director  of  the 
Porcupine  V.  N.  T.  that  no  arrange- 
ments have  been  made  for  refinan- 
cing of  that  property. 

BRITISH  COLUMBIA 

Work    Resumed    at    Rock    Candy    Mine 

Grand  Forks — Operations  are  being 
resumed  at  the  Rock  Candy  flourspar 
property  of  Consolidated  Mining  & 
Smelting  Co.  The  plant  has  been  in- 
active for  some  months,  but  it  is  un- 
derstood that  a  contract  has  been  en- 
tered into  for  disposal  of  the  product, 
which  insures  operation  for  a  con- 
siderable period,  and  it  may  be  that 
production  will  be  maintained  indefi- 
nitely. 

Sandon — The  Noble  Five  property 
has  been  examined  lately.  It  is  re- 
ported that  negotiations  for  its  sale 
are  being  conducted. 

Kaslo — One  of  the  leasers  working 
in  the  upper  levels  of  the  old  White- 
water mine  has   opened   up  a  splendid 


showing  of  high-grade  zini  ore  \ 
though  the  discovery  lias  been  made 
only  recently,  the  tonnage  now  insight 
is  estimated  as  being  in  excess  of  2,000. 
Samplings  over  a  7-ft.  face  give  re- 
turns of  ,,.s  pei   ..lit   zinc,  the  highest 

•.-lade   of   zinc   yet    met    at    any    mini-    in 

the  Slocan  or  Ainsworth  Mining  Divi- 
sions, with  the  possible  exception  of 
tlie  Lucky  Jim,  which  long  held  the 
i.cord  as  being  the  highest  grade  zinc 
property   in   British   Columbia. 

\c»  Denver — Following  tl 
nouncement  that  the  Consolidated  zinc 
plant  at  Tadanac  is  in  a  position  to 
accept  custom  zinc  ores,  a  considers 
hie  tonnage  of  that  material  is  begin- 
ning to  move  from  various  properties 
in  the  district.  Most  of  this  is  an  ac- 
cumulation of  concentrate  turned  out 
over  two  years  ago.  An  instance  of 
this  is  furnished  by  the  Silversmith 
mine,  at  Sandon,  which  has  had  about 
2,000  tons  of  zinc  concentrates  piled 
up  for  some  time  awaiting  a  market. 
The  Rambler-Cariboo,  above  Three 
Porks,  and  the  Bosun,  near  this  point, 
have  also  had  accumulations.  While 
the  returns  from  such  material  will 
not  reach  a  high  figure  per  ton,  realiza- 
tion of  some  income  from  this  source 
will  prove  an  acceptable  aid  to  finances 
after  the  period  of  prolonged  depres- 
sion. 

Nelson — On  account  of  claims  made 
that  the  act  incorporating  professional 
mining  engineers  of  this  province  has 
been  a  handicap  to  prospectors  and 
small  operators,  the  Mining  Associa- 
tion of  the  Interior  of  British  Colum- 
bia has  asked  the  provincial  govern- 
ment to  amend  the  act  of  incorporation 
so  that  mining,  milling  and  smelting 
operations  should  not  come  under  its 
provisions. 

MEXICO 

Money   Reported   to   Be   Still   Scarce  in 

Republic 

No  pronounced  improvement  can  be 
noted  in  general  conditions  in  Mexico 
in  the  last  thirty  days,  says  Assistant 
Trade  Commissioner  Bushnell  in  a  cable 
despatch  to  the  Department  of  Com- 
merce. The  banks  report  that  collec- 
tions remain  only  fair  and  deposits 
have  not  increased  during  the  month. 
Money  is  still  scarce,  with  no  relief 
in  sight. 

Consul  Thomas  D.  Bowman,  at 
Monterey,  reports  that  money  is  still 
scarce  in  that  district.  As  an  example, 
a  mining  company  recently  sold  its 
notes  bearing  12  per  cent  interest  at 
80c.  on  the  dollar  in  an  effort  to  obtain 
capital  to  finance  the  reopening  of  the 
mine,  which  is  a  proven  property  of 
value.  The  banks  in  the  Monterey7 
district  are  practically  limiting  their 
operations  to  dealing  in  exchange.  In 
Guadalajara,  the  money  situation  is 
much  the  same,  according  to  Consul 
Andrew  J.  McConnico.  In  some  cases, 
interest  rates  are  as  high  as  3  per  cent 
per  month,  whereas,  ordinarily,  the 
rates  vary  from  18  to  24  per  cent  a 
year. 

The  banks  are  having  difficulty  there 
in    making    collections     and    for    that 


persons  that  fully 
eighty  per  cent  of  thi  outstanding  loans 

■    have  bei 
granted    i 
ability  oi 

obligations    which  in  turn  is  due  mainly 
to  the  pre\  ailing  i  all  farm 

produce, 

A  contributing  can  e  to  the 
oJ    mom  .  ■  ding  of 

gold.     Manj    oi    thi    more  conservative 

depositors  have  withdrawn  their  fund- 
from  Guadalajara  banks  and  I 
fused  to  redeposit  them.  The  sudden 
changes  in  the  money  market  in  Mexico 
City  which  have  occurred  shortly  before 
the  monthly  period  for  the  payment  of 
oi!  taxes  will  be  avoided,  it  is  hoped,  by 
a  recent  circular  issued  by  the  Mexican 
Treasury  Department  requiring  pay- 
ments, heretofore  made  on  the  25th  of 
each  month,  in  three  installments, 
thirty  per  cent  on  the  10th  of  each 
month,  thirty  per  cent  on  the  20th,  and 
forty  per  cent  on  the  25th. 

The  demand  for  merchandise  has  not 
yet  been  stimulated,  so  that  importers 
are  placing  orders  for  only  the  most 
necessary  replacements. 

Durango 

Bacis    Company     Working     300     Men — 

Knotts  Tests  Gardenia  Claim  at 

Guanacevi 

By  Alberto  Terrones 

Santiago  Papasquiaro  —  The  Bacis 
country  is  reported  quiet.  The  Bacis 
Gold  &  Silver  Mining  Co.  had  to  stop 
work  during  the  revolution.  It  resumed 
early  in  1917.  W.  R.  Bawden  is  in 
charge  as  general  manager.  At  present 
300  men  are  working  at  the  mines  and 
mill.  The  property  is  equipped  with 
a  200-hp.  low-pressure  turbine,  and  is 
short  of  power,  owing  to  the  dry 
weather.  The  mill  is  being  remodeled, 
and  new  machinery  is  on  the  way. 
Forty  stamps  and  Wilfley  tables  are 
in  use.  The  sands  are  leached  and  the 
slimes  treated  by  cyanidation.  The 
capacity  of  the  mill,  after  the  improve- 
ments are  finished,  will  be  3,000  tons 
per  month.  The  mill  products  are 
turned  into  bullion  and  shipped  in  the 
form  of  silver  bars,  about  thirty  bars 
being  shipped  every  month.  The  mill 
extraction  ranges  from  85  to  90  per 
cent,  and  the  milling  cost  is  6  pesos 
per  ton.  The  Bacis  ores  are  not  amen- 
able to  flotation.  The  mine  is  1,500  ft. 
above  the  mill,  and  the  ores  are  trans- 
ported by  cable  to  the  mill.  The  min- 
ing cost  is  5  pesos  per  ton.  No  timber- 
ing is  required  and  the  mine  is  dry. 
The  average  grade  of  ore  is  13  oz.  of 
silver  per  ton. 

Guanacevi — Geronimo  Elizondo  is 
working  the  Mexican  mine  where  a 
bonanza  was  recently  discovered.  He 
has  already  invested  80,000  pesos  in 
development  work. 

E.  F.  Knotts  and  Manuel  Gonzalez 
Pefia  will  undertake  bore-hole  prospect- 
ing on  the  Gardenia  claim,  west  of  the 
Soto  Group,  to  determine  the  nature 
of  the  deposits  in  the  western  part 
of  San  Pedro. 
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VRIZOK  » 

i  olorado      River 
,  r  Project  Opposed  bj    \.  <■ 
McGregor 

Phoenia 

proposed  na 
tado    River    water- 
opment 
He    is    making:    a    cam- 
Arizona   in  fa 
a  plan  in  which  the  state  is  expected 
to  finance  the  great  works  needed  and 
fit   especially  from  the  sale  of 
He    intimates   that   the   neces- 
:.ds  could  be  secured  by  means 
bund  issues,  with  low  interest 
issues    backed    by    Ari- 
consumers.      It    happens 
that    these    power    consumers    mainly 
would    be    mining   corporations,    which 
.    paying  anywhere  from  $50  to 
$150  per  horsepower  per  year.     Up  to 
..:  .   Mr.   .McGregor  figures  that 
profit  could  be  secured  at  $25  per  hp.  a 
year.      Up    to    500,000    hp.    he    would 
start  the  cost  at  $15  and  from  there  up 
DM  hp.  at  $12.     At  such  cost, 
he    expresses    belief    that   electric   cur- 
rent profitably  might  be   used   for  the 
reduction  of  ores  and  in   metal  manu- 
factures,  as   well    as   in   ordinary   me- 
chanical and  manufacturing  industries. 
He   disclaims    any    intention,    however, 
of   confining    the    benefits    to   Arizona, 
and  suggests  that  power  users  in  Cal- 
ifornia or  other  states  might  join  the 
power    users'    association.      It    is    pro- 
posed   to    create    an    association    that 
would    market    the   bonds,    do    the   en- 
gineering,    provide     and     market     the 
power  and  pay  the  costs,  including  in- 
until   the   enterprise  should  be- 
come  productive.     It   is   assumed   that 
under    this    plan    the    state    eventually 
would  be  paid  out  and  would  have  the 
water  power  works  as  a  continuing  as- 
set of  tremendous  value. 

Mr.  McGregor  believes  the  Lee's 
Ferry  dam  site,  now  claimed  by  the 
Edison  Co.,  to  have  features  superior 
to  those  of  the  Boulder  Canyon  dam 
site,  which  is  favored  by  the  Reclama- 
tion Service.  He  estimates  that  at 
least  6,000,000  hp.  can  be  secured 
within  the  Grand  Canyon,  though  the 
process  of  its  utilization  would  be  a 
continuous  one  as  necessity  arose  for 
generation  of  power. 

Globe — Inspiration  is  employing 
more  men  (about  2,000)  than  ever  be- 
fore in  its  history.  Miami  has  a  pay- 
roll of  1,300  men  and  Old  Dominion 
about  750.  The  total  number  employed 
in  the  two  camps  is  about  5,000. 

Arizona  Commercial  is  operating  at 
about  three-quarters  capacity  and  pro- 
ducing smelting-  ore  and  concentrates 
at  the  rate  of  750,000  lb.  a  month. 
Inspiration  is  starting  a  new  town 
for  its  employees  near  its  main  shaft, 
about  three  miles   from    Miami. 

Ray — There  is  a  local  report  that 
the  mill  of  the  new  Ray  Hercules 
Mines.  Inc.,  successor  to  the  Ray  Her- 
cules Copper  Co.,  is  to  be  enlarged  to 
1,800  tons'  capacity  and  the  process 
changed  somewhat. 


C  \l JFORN1  \ 

I  ..millions  in  the  Dredging  Districts — 

North  Star  Producing  Steadily — 

Kandsburg  Continues  Active 

San  Francisco — Gold  dredging  on 
the  Trinity  River,  Trinity  County,  is 
in  ;i  more  or  less  stationary  condition. 
Two  new  dredges  are  under  construc- 
tion. One  is  being  erected  by  L.  Gar- 
della  on  a  bar  on  the  south  side  of  the 
Trinity  a  mile  and  one-half  below 
Lewiston.  The  other  dredge  is  being 
erected  by  the  Lewiston  Dredging  Co. 
at  the  Martin  Ranch  above  Lewiston. 
The  pit  has  been  excavated,  derrick 
erected,  and  hauling  of  the  machinery 
and  hull  materials  is  under  way.  The 
area  to  be  dredged  is  approximately 
700  ft.  wide  and  a  mile  long.  The 
Valdor  dredge  has  been  dismantled  and 
its  parts  are  to  be  used  in  the  construc- 
tion of  the  new  dredge.  The  only 
dredee  in  operation  is  the  11-ft.  boat 
of  the  Trinity  Dredging  Co.  operating 
about  five  miles  above  Lewiston. 

The  Pacific  Dredging  Co.,  a  sub- 
sidiary of  the  Yukon  Gold,  has  shut 
down  its  all-steel  dredge  at  Carrville 
and  will  dismantle  it  preliminary  to 
shipping  it  to  the  Federated  Malay 
States  for  use  in  tin  dredging.  The 
Estabrook  dredge  at  Trinity  Center 
has  been  shut  down  for  a  considerable 
period  and  may  be  started  again  within 
several  months.  Thus  one  dredge  is 
in  operation,  one  is  being  dismantled, 
one  is  shut  down,  and  two  dredges  are 
under  construction.  In  the  Shasta 
County  center  near  Redding,  L.  Gar- 
della  has  two  dredges  operating  on 
Clear  Creek,  and  the  American  Gold 
Dredging  Co.  has  one  dredge  in  oper- 
ation on  the  Sacramento  River  not  far 
from   Redding. 

Small  operations  in  Siskiyou,  Shasta, 
and  Trinity  counties  continue.  In  the 
Washington  mine,  at  French  Gulch, 
a  rich  strike  has  been  reported.  L.  W. 
Vaughn  has  located  six  copper  claims 
on  the  Pit  River,  twenty  miles  from 
Copper  City,  in  the  Canyon  Creek  min- 
ing district.  The  Gold  Dollar  Mining 
Co.  has  been  incorporated  to  work  a 
mine  near  the  old  town  of  Shasta. 
At  Grass  Valley,  the  North  Star  is 
reported  to  be  producing  at  the  rate  of 
$100,000  per  month.  At  the  Alcalde 
mine  a  drift  is  being  driven  and  a 
shaft  will  soon  be  sunk.  At  the  Bath 
mine,  in  the  Rough  and  Ready  district, 
a  500-ft.  adit  has  been  started  to  in- 
tersect the  orebody  at  a  depth  of  700 
ft.  below  the  present  workings.  A  new 
ledge  has  been  struck  in  the  Finney 
mine,  near  Downieville. 

The  Red  Wing  mine,  near  El  Dor- 
ado, will  be  put  in  operation.  The 
plant  is  being  put  in  condition. 

The  California  Rand  Silver  Co.  ex- 
tended its  development  1,572  ft.  and 
mined  9,330  tons  of  ore  during  May. 
The  capacity  of  the  mill  is  to  be  in- 
creased to  200  tons  per  day.  During 
May,  172  tons  of  concentrate  were  ship- 
ped to  the  smelter.  Twenty  cars  of 
ore  and  four  cars  of  concentrates  are 
expected  to  be  shipped  in  June. 


NEVADA 

Rochester  Silver's  May  Profits 
About  $10,000 

Peavine — In  the  Standard  Metals 
mine  the  vein  has  been  cut  on  the  400 
level  and  drifted  on,  along  the  foot 
wall,  for  35  ft.  in  ore  of  $20  grade. 
The  oreshoot  is  said  to  be  showing  up 
better  on  the  400  than  on  the  300  level. 

Rochester — The  May  bullion  produc- 
tion of  the  Rochester  Silver  Corpor- 
ation was  $48,903,  and  net  profits  will 
be  about  $10,000.  Tonnage  treated  was 
4,615,  of  an  average  value  of  $13.32  per 
ton.  The  Rock  tunnel  has  cut  the  foot- 
wall  branch  of  the  West  vein  70  ft. 
below  the  nearest  workings,  and  where 
cut  the  vein  shows  3  ft.  of  ore  of  bet- 
ter than  milling  grade. 

Eureka — Work  has  been  resumed  in 
the  Eureka  Holly  and  Bullwhacker 
workings  of  the  Eureka  Holly  Consol- 
idated company.  Repair  and  develop- 
ment work  has  been  started  and  a 
100-ton  ore  shipment  is  to  be  sent  to 
an  Idaho  plant  which  uses  the  oil  flota- 
tion process  similar  to  the  one  which 
the  Eureka  Holly  Consolidated  Com- 
pany expects  to  use  in  its  new  mill, 
now  under  consideration. 

The  Eureka  Croesus  has  resumed 
work  after  a  shutdown  of  about  three 
weeks  due  to  hoist  troubles. 

Pioche — The  Bristol  Silver  Mines 
Co.  is  to  increase  its  underground  op- 
erations materially.  The  shaft  is  com- 
pleted; also  the  380-ft.  tunnel  which 
makes  connections  with  the  old  100 
level  on  which  there  still  remains  a 
large  tonnage  of  silver-copper  ore. 
About  sixty  tons  daily  is  being  mined 
from  the  900  level. 

The  Amalgamated  Pioche  M.  &  S. 
Corporation  has  recently  completed  the 
shipment  to  the  Garfield  smelter  of 
400  tons  of  iron  concentrates  stored 
from  prior  operations  at  the  mill.  The 
material  was  shipped  to  the  A.  S.  & 
R.  at  Garfield,  Utah. 

The  Highland  district  is  active  ow- 
ing to  the  increased  shipments  from 
the  Mendha  mine,  now  producing  about 
fifteen  tons  daily.  High-grade  silver- 
lead  ore  is  being  loaded  for  shipment 
from  the  Comet  district,  where  consid- 
erable new  work  is  being  done.  Prop- 
erties now  working  include  the  Stella, 
the   Lyndon,   and   the   Panaca   mines. 

COLORADO 

U.  S.  G.  S.  to  Survey  Ashcroft-Woody 

Section — Operations  at  Cripple 

Creek 

From  Our  Special  Correspondent. 

Aspen — G.  F.  Loughin,  of  the  U.  S. 
Geological  Survey,  together  with  sev- 
eral assistants,  will  arrive  in  Aspen 
soon,  to  begin  a  survey  of  the  section 
between  Ashcroft  and  Woody  prelim- 
inary to  mapping  the  district.  Special 
attention  will  be  given  the  Richmond 
Hill  and  Aspen  districts. 

The  investigations  are  for  the  pur- 
pose of  completing  the  Spurr  survey 
of  what  is  generally  termed  the  Aspen 
district,  but  was  discontinued  at  a  point 
a  little  north  of  the  Little  Annie.    Much 
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impoi  tan<  e  ii  placed  upon  de>  elopment: 
awaiting  a  more  complete  knowledgi 
of  geological  conditona  of  Richmond 
Hill,  on  which  are  located  the  Hope, 
Little  Annie,  Hurricane,  and  other  im- 
portant  mines,  :is  well  as  the  territorj 
snutli  to  Ashcroft,  including  the  Mount 
Hayden  section. 

Cripple  Creek — The  following  is  a 
list  of  the  principal  producing  mines  in 
the  Cripple  Crock  district.     Practically 

all  those  operating  and  producing  sonic 
ore:  Ajax,  Cresson,  Granite,  Modoc,  Dr. 
Jack  Pot,  Mary  McKinney,  Portland, 
Vindicator,  Rose  Nicol,  United  Gold 
Mines,  Jerry  Johnson,  Isabella,  Strat- 
ton  Cripple  Creek  Mining  &  Develop- 
ment Co.,   Gold   Sovereign,   and  Dante. 

The  tonnage  at  the  Golden  Cycle  mill 
has  increased  from  19,000  tons  to  a 
present  average  of  22,000  tons  per 
month. 

The  Independence  mill  of  the  Port- 
land Gold  Mining  Co.  has  been  treating 
from  20,000  to  30,000  tons  of  low-grade 
ore  per  month.  There  is  also  quite  a 
good  deal  of  activity  in  the  way  of 
surface  prospecting  and  leasing  in 
general.  The  Cresson  production  at 
present  is  about  10,000  tons  per  month. 

UTAH 

Utah  Metal  &  Tunnel  Co.  May  Resume 
Operations  Soon 
Prom  Our  Special  Correspondent. 
Eureka — Ore  shipments  from  the 
Tintic  district  for  the  week  ended  June 
10  amounted  to  150  cars,  compared 
with  168  cars  the  week  preceding,  this 
falling  off  being  due  to  the  temporary 
suspension  for  repairs  at  the  Tintic 
Standard  mill,  and,  at  the  Grand  Cen- 
tral, for  repairs  to  the  cable.  Shippers 
were:  Chief  Consolidated,  52  cars;  Tin- 
tic Standard,  36;  Iron  Blossom,  11; 
Eagle  &  Blue  Bell,  10;  Victoria,  9; 
Colorado,  9;  Grand  Central,  6;  Gemini, 
4;  Mammoth,  4;  Centennial-Eureka,  2; 
Bullion  Beck,  2;  Dragon,  1;  Sunbeam, 
1;  Swansea,  1;  Julia  Lane,  1. 

Park  City — Shipments  for  the  week 
ended  June  10  amounted  to  4,299  tons, 
compared  with  2,505  tons  the  week 
preceding.  The  large  tonnage  is  due 
to  heavy  shipments  from  the  Ontario 
tailings  dump.  Shippers  were:  On- 
tario, 2,044  tons;  Silver  King  Coalition, 
888;  Park-Utah,  870;  Judge,  Daly,  and 
Daly  West,  497.  Now  that  the  new 
mill  of  the  Silver  King  Coalition  is 
operating,  the  mining  of  high-grade 
ore  from  the  new  oreshoots  is  less 
hampered  by  accumulations  of  milling 
ore  in  the  mine.  During  the  period 
when  no  ore  could  be  milled,  there  was 
stored  in  the  mine  about  6,500  ton? 
of  low-grade  ore. 

At  the  Park-Utah's  annual  meeting, 
held  in  New  York,  directors  elected 
were:  G.  W.  Lambourne,  G.  D.  Blood, 
J.  S.  Bransford,  W.  M.  Bransford,  Moy- 
lan  C.  Fox,  Otto  Luedeking,  and  Ed- 
ward   Rosenbaum. 

Bingham — According  to  a  recent 
statement  by  the  Utah  Metal  &  Tunnel 
Co.  this  company  may  resume  opera- 
tions as  soon  as  there  is  prospect  of 
profitable  operation. 


mii  iik.  \\ 

Calumel  &  Hecla  Tonnage  Incree 
Developments   in    Mayflower-Old 
Colony  More  Encouraging 

By  M.   W.   Yo\  n>.s 

Houghton— Through    the    prai  ' 

•  lei '  ion,  i  'alum,  t   &    Hei  la   rock 

averaging  almost  40  lb.  to  the  tun. 
which    i  ibly    better    than    in 

11)21  or  1920.  Tonnage  from  the 
conglomerate  shafts  is  slowly  but 
steadily  increasing.  Eight  shafts  are 
hoisting  rock. 

Extensiv<  repairs  which  have  been 
under  way  for  more  than  a  year  in 
No.  1  shaft,  North  Kearsarge  branch 
of  the  Osceola  Consolidated,  are  Hear- 
ing completion.  No  decision,  however, 
has  been  reached  as  to  the  resumption 
of  mining. 

Allouez  remains  idle,  but  the  mine  is 
being  kept  fairly  dry  and  could  be  put 
in  readiness  within  a  few  weeks'  time. 

Developments  in  Mayflower-Old  Col- 
ony are  more  encouraging  at  present 
than  for  some  time.  The  favorable 
mineralization  in  the  1,400  and  1,700 
level  drifts  continues  and  it  would 
appear  that  many  of  the  difficulties 
encountered  in  the  faulting  of  the 
ground  have  been  largely  overcome. 
At  the  bottom  level  a  drift  is  proceed- 
ing north  in  a  well-defined  vein,  well 
charged  with  copper. 

Ahmeek  is  averaging  about  1,600 
tons  a  day  from  its  operating  shafts, 
Nos.  2  and  4.  Nos.  1  and  3  shafts 
are  still  held  in  reserve. 

Isle  Royale  now  has  some  miners  on 
contract  and  since  the  adoption  of  this 
system  the  rock  tonnage  has  increased, 
enabling  the  mill  to  operate  on  sched- 
ule, four  days  and  nights  each  week. 

Menominee  Range 

Caspian  Mine  Working — Homer  Closed 
— Chapin  and  Aragon  Shipping 

Iron  River — Operations  have  been  re- 
sumed at  the  Caspian  mine  of  Pickands, 
Mather  &  Co.  This  is  the  largest  under- 
ground mine  in  the  Iron  River  field. 

A  shortage  of  men  is  reported  in 
Iron  River  and  in  some  of  the  other 
mining  towns  in  the  Michigan  district. 
Many  departed  during  the  dull  period 
and  few  have  returned. 

The  Homer  mine,  operated  by  the 
Buffalo  Mining  Co.,  has  been  closed  be- 
cause of  litigation  started  by  the  fee 
holders.  It  is  claimed  that  the  ore  has 
been  improperly  mined,  and  that  sand 
has  been  allowed  to  mix  with  it  so  that 
a  large  quantity  now  in  stock  is  almost 
unsalable.  The  miners  have  been  trans- 
ferred to  the  company's  Cardiff  prop- 
erty, in  the  same  district. 

Iron  Mountain — S  h  i  p  m  e  n  t  s  from 
stockpile  and  pocket  have  been  started 
at  the  Oliver  Iron  Mining  Co.'s  Chapin 
and  Aragon  mines.  The  company  is 
also  shipping  from  all  of  its  other  mines 
in  Michigan. 

Crystal  Falls — The  M.  A.  Hanna  Co. 
has  suspended  all  work  at  the  Carpen- 
ter mine.  The  dull  condition  of  the  ore 
market  is  given  as  the  reason. 


MINNESOTA 

Vermilion  Range 

Chandler   Mining    <o    at    lull   Capacttj 

— Armstrong  Baj   in  Make  Firs! 

Shipment 

Ely — The  Chandli  • ,   op- 

erating  tli«-   Chandler   No.    1    mine,  has 
tarted  product  ton  >>y  ad- 

ditional  crew  s.  I:  i  .  ■  pected  that  the 
daily  hoist  will  be  approximate^  1,000 
tons  per  day. 

The  employment  situation  lias  prac- 
tically   reversed    itself,    and    th. 

are    seeking     labor     for     their 
underground  and  pit  crews.     At  i 
approximately  9,000  men  are  employed, 
compared   with    16,000   men   in   normal 
times. 

Tower — The  Chippewa  Iron  Mining 
Co.  expects  to  make  its  initial  ship- 
ment this  season  from  its  Armstrong 
Bay  property.  The  mine  is  practically 
ready  for  production  and  the  four  and 
one-half  mile  spur  from  the  Duluth  & 
Iron  Range  R.R.  is  almost  completed. 

Mesabi    Range 

Hibbing — The  Oliver  Iron  Mining  Co. 
has  increased  its  ore  operations  in  this 
district.  At  present  three  shovels  are 
loading  ore  in  the  Hull-Rust  pit,  one  in 
the  Sweeney  pit,  one  in  the  Morris  pit, 
one  in  the  Sellers  pit  and  two  in  the 
Kerr  pit. 

The  Pickands,  Mather  Co.  has  also 
started  underground  operations  at  the 
Albany  and  Utica  mines.  The  Utica  is 
one  of  the  largest  underground  mines 
on  the  range. 

The  Webb  mine,  operated  by  the  She- 
nango  Furnace  Co.,  has  started  to 
hoist  ore.  The  company  has  also  put 
its  screening  plant  in  operation. 

Operations  have  been  curtailed  at  the 
Leetonia  mine,  of  the  Interstate  Iron 
Co.  owing  to  the  inability  of  the  fur- 
naces to  which  it  ships,  to  obtain  a 
sufficient  quantity  of  coke  due  to  the 
coal  strike.  This  is  the  first  known  in- 
stance where  the  coal  strike  has  affected 
operations  on  the  Mesabi  Range. 

Nashwauk — The  York  mine,  which  is 
operated  by  the  Coates  &  Twreed  Co. 
has  started  ore  shipments  from  its  open 
pit.  The  concentrator  has  also  been 
started. 

Bovey — The  Pickands,  Mather  &  Co. 
has  started  w-ork  at  its  Danube  prop- 
erty, both  in  the  open  pit  and  at  its 
washing  plant.  Two  steam  shovels  are 
now  loading  ore,  which  is  being  sent  to 
the  concentrator  for  treatment. 

Coleraine — The  Canisteo  and  Holman 
pits  have  again  been  placed  in  opera- 
tion by  the  Oliver  Iron  Mining  Co.  Two 
steam  shovels  have  been  placed  in  the 
ore  at  both  of  the  properties.  To 
handle  the  wash  ore  from  the  properties 
in  this  district,  two  units  of  the  large 
Trout  Lake  concentrator  have  been  put 
in  operation. 

Eleveth — The  Bowe-Burke  Iron  Co. 
has  started  shipments  from  its  stock 
piles  at  the  Mariska  and  Burns  prop- 
erties. Regular  production  from  un- 
derground operations  has  not  begun. 
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Daily  Prices  of  Metals 


-    N.  Y.. 

Tin 

[<■».) 

Zino 

June 

Elect.-       i  i 

99  Per  Cent 

Strait* 

N.  Y. 

St.  L. 

St.  L. 

1 3  SO 

30.75 

3 1  50 

5.75 

5.60 

S.375@5.40 

13.50 

31   50 

5.75 

S.55@5.60 

5.375 

17 

30  875 

31  SO 

5.75 

5.55@5  60 

5.35@5.375 

1 3 .  50 

30.50 

31   125 

5.75 

5.55@5.60 

5.35 

20 

13.50 

31.50 

5.75 

5.55@5.60 

5.35 

2i 

13.37S@15.50 

30.75 

5.75 

5.50@5.(0 

J.. 15 

•T'r  I   to  the  following  quotations  for  copper  delivered:    June  15 

June    21,    13.65 

The  above  quotations  are  our  appraisal  of  the  average  of  the  major  markets  based 
generally  on  sales  as  made  and  reported  by  producers  and  agencies,  and  represent  to 
the  best  of  our  judgment  the  prevailing  values  of  the  metals  for  deliveries  constituting 
•  he  major  markets,  reduced  to  the  basis  of  New  York  cash,  except  where  St.  Louis 
norrrral  basing  point,  or  as  otherwise  noted.  All  prices  are  in  cents  per  pound. 
Topper  is  commonly  sold  "delivered,"  which  means  that  the  seller  pays  the  freight  from 
the  refinery  to  the  buyer's  destination. 

Quotations  for  copper  are  for  ordinary  forms  of  wire  bars,  ingot  bars  and  cakes. 
For  ingots  an  extra  of  0.05c.  per  lb.  is  charged  and  there  are  other  extras  for  other 
»hapes.     Cathodes  are  sold  at  a  discount  of  0.125c.  per  lb. 

Quotations  for  zinc  are  for  ordinary  Prime  Western  brands.  Tin  is  quoted  on  the 
:  spot  American  tin.  99  per  cent  grade,  and  spot  Straits  tin.  Quotations  for  lead 
-»n>rt  prices  obtained  for  common  lead,  and  do  not  include  grades  on  which  a  premium 
Is  asked. 

London 


Copper 

Zino 

June 

Standard 

Electro- 

lytie 

Spot 

3M 

Spot 

3M 

Spot 

3M 

Spot 

3M 

15 

61, 

62} 

69 

151} 

152} 

24| 

23} 

27} 

27} 

6U 

62. 

69 

1521 

1531 

24| 

23} 

27} 

27} 

~ 

62} 

62} 

70 

152| 

153} 

24| 

23} 

28 

27} 

62| 

62* 

69 

152} 

153} 

241 

23| 

27} 

27} 

21 

61} 

621 

69 

152f 

153| 

24} 

23| 

27} 

27} 

The  above  table  gives  the  closing  quotations  on  the  London   Metal   Exchange, 
prices  in  pounds  sterling  per  ton  of  2,240  lb. 


Silver  and  Sterling  Exchange 


Sterling 
I.icnange 
"Checks" 

Silver 

June 

19 
20 
21 

Sterling 
Exchange 
"Checks" 

Silver 

June 

New  York 

Domestic 

Origin 

New  York 
Foreign 

Origin 

London 

New  York 

Domestio 

Origin 

New  York 
Foreign 
Origin 

London 

15 

447} 

«    ! 
443 

99f 
99} 
99} 

71} 
71} 

71 

36 
35} 
36 

440* 
439f 
442 

99} 
99} 
99} 

70} 
70! 
70} 

36} 
16} 

35} 

New  York  quotations  are  as  reported  by  Handy  &  Harman  and  are  in  cents  per 
troy  ounce  of  bar  silver,  999  fine.  London  quotations  are  in  pence  per  troy  ounce  of 
sterling  silver.  925  fine.  Sterling  quotations  represent  the  demand  market  in  the  fore- 
noon.    Cables  command  three-eighths  of  a  cent  premium. 


Metal  Markets 

New   York,  June  21,   1922 

The  week  has  again  been  a  quiet  one, 
-with  a  tendency  toward  price  reces- 
sion?. Without  a  doubt,  the  continuance 
of  the  coal  strike  is  having  the  effect 
of  making  consumers  whose  fuel  sup- 
ply is  not  assured  somewhat  hesitant  in 
providing  for  future  requirements.  The 
general  industrial  condition  of  the  coun- 
try continues  favorable,  and  metal  is 
going  well  into  consumption. 

Transatlantic  freight  rates  continue 
unchanged  at  $4  per  long  ton  to  the 
principal  European  ports  with  the  ex- 
ception of  Antwerp  and  Rotterdam,  to 


which   the  rate   is   $3.50.     Transpacific 
rates  to  Hongkong  and  Kobe  are  $8. 

Copper 

Domestic  buying  has  been  on  an  ex- 
tremely small  scale  during  the  week, 
this  being  responsible  for  the  decline  in 
prices.  Some  producers  with  little  cop- 
per to  sell  are  continuing  to  maintain 
the  131c.  delivered  price,  but  most  sell- 
ing agencies  have  quoted  and  obtained 
13.75c.,  at  least  up  to  Monday  night. 
Some  consumers  have  been  actively 
scouting  for  13.5c.  copper,  but  so  far 
we  have  no  reports  of  any  producer  or 
dealer  willing  to  come  to  that  level 
where  the  average  freight  rate  applies. 


Yesterday  and  today,  however,  at  least 
one  producer  was  willing  to  come  to  the 
13.625c.  delivered  price,  and  some  sales 
have  been  made  at  that  figure.  There 
is  no  particular  pressure  on  the  market 
and  the  reaction  is  not  likely  to  carry 
the  price  much  below  present  levels. 

Export  demand  has  been  fair  at 
prices  from  141c.  c.i.f.  received  by  the 
Copper  Export  Association  to  about 
three-eighths  cents  less,  obtained  by 
outside  interests. 

Lead 

The  official  contract  price  of  the 
American  Smelting  &  Refining  Co.  con- 
tinues at  5.75c,  New  York. 

Lead  has  continued  in  good  demand, 
and  the  price  quoted  by  the  leading  in- 
terest has  generally  obtained  in  the 
East.  Corroding  grades  have  been  held 
at  one-tenth  of  a  cent  premium,  and 
several  sales  of  good  tonnages  have 
been  made.  In  the  middle  West  the 
price  has  shown  a  tendency  to  sag. 
Most  of  the  business  has  been  booked 
at  about  5.60c.  St.  Louis  and  5.70c.  Chi- 
cago, though  one  producer  was  willing 
to  sell  at  5.55c.  St.  Louis  up  till  yester- 
day, and  did  some  business  at  that 
level.  Today  lead  might  be  obtained  at 
5.50c.  in  this  direction,  but  other  quota- 
tions as  high  as  5.60c.  are  still  being 
made. 

Some  excitement  was  caused  by  the 
reported  arrival  of  700  tons  of  lead 
from  Liverpool  on  the  "Adriatic" 
Monday.  However,  this  was  really  re- 
melted  shrapnel  balls,  and  it  is  said 
that  it  should  have  been  listed  as  an- 
timonial  lead  or  type  metal. 
Zinc 

The  market  has  been  quiet,  with  one 
of  the  leading  interests  exerting  some 
pressure  to  sell.  The  price  therefore 
has  declined  somewhat,  though  the  sta- 
tistical position  of  the  metal  is  excellent 
and  a  decline  of  any  proportions  is  not 
to  be  expected.  High-grade  continues 
to  be  quoted  at  6.25c.  delivered  in  the 
East,  and  New  York  prices  on  Prime 
Western  are  35  points  in  advance  of 
the  St.  Louis  quotations. 

Tin 

Violent  fluctuations  in  sterling  ex- 
change have  had  an  unsettling  effect 
on  the  tin  market  during  the  last  few 
days.  Consumers  have  not  been  buying 
actively,  but  business  has  been  of  fair 
proportions,  especially  between  traders. 
Tin  for  actual  spot  delivery  has  been 
closely  held  at  premiums  of  from  one- 
eighth  to  one-quarter  cent  over  what 
metal  for  shipment  in  a  few  days  has 
brought.  Electrolytic  has  brought  the 
same  prices  as  Straits.  Tin  for  for- 
ward delivery  (three  months)  has  been 
quoted  at  approximately  the  same 
prices     as     those    asked     for    near-by. 
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though   8   discount    of  one-eighth   cent 
lias,  ni  some  instances,  been  made- 
Arrivals   of   tin.   in   long  tons:   June 
IBth,    London,    260;    Straits,   •_':.;    L7th, 
Straits,  2,475;  19th,  Liverpool,  L26. 

Gold 

Gold  in  London:  Juno  15th,  :>2s.  4d.; 
li'.th,  92s,  3d.;  L9th,  93s.  6d.;  20th,  94s 
Bd.;  J  1st.  93s.  3d. 

General  stock  of  money  in  the  United 

States.  June  1,  1!>22:  Gold  coin  and  bul- 
lion, $3,774,470,231;  standard  silver  dol- 
lars,   $378,371,851;     subsidiary     silver. 

$271,65K.S2L';  I'nited  States  notes, 
$346,681,016;  Federal  Reserve  notes, 
$2,511,810,960;  Federal  Reserve  Bank 
notes,  $87,607,400;  National  Bank  notes, 
$755,900,702;  total,  $8,126,500,982.  Cir- 
culation per  capita,  $48.78.  The  sold 
and  silver  reserves  increased  $15,000,- 
000  in  the  last  month,  and  the  outstand- 
ing notes  decreased  $50,000,000. 

Foreign  Exchange 

Sterling  has  fluctuated  widely  during 
the  last  week,  following  the  political 
news  from  Europe.  On  Tuesday,  June 
20,  francs  were  8.71c.;  lire,  4.89c; 
marks.  0.3175c.;  and  Canadian  dollars. 
99.04c. 

Silver 

Silver  prices  continued  downward 
last  week  on  account  of  the  fall  in 
sterling  and  Chinese  exchange  rates. 
The  market  has  been  featureless,  but 
the  tone  is  steady  despite  lower  prices. 
This  steadiness,  however,  is  due  more 
to  lack  of  offerings  than  to  the  strength 
of  the  demand  for  silver. 

Mexican  Dollars  —  June  15th,  55; 
16th,  541;  17th,  54i;  19th,  545;  20th,  54; 
21st,  531.  These  quotations  refer  to 
the  old  Mexican  peso  or  "Mexican  Sun 
Dollar."  The  current  silver  peso  con- 
tains only  12  grams  of  silver  and  is 
■worth  about  27c.  when  silver  is  70c.  per 
oz.  Quite  a  large  quantity  of  the  old 
pesos  are  still  being  received  in  the 
New  York  market  from  the  Mexican 
border. 

Other  Metals 

•Quotations  cover  large  wholesale  lots  unless 
otherwise  specified 

Aluminum  —  20c.  per  lb.  for  99  per 
^ent  grade;  19c.  for  98@99  per  cent; 
18c.  for  94@98  per  cent.  Outside  mar- 
ket nominal  at  17.25@18.25c.  for  98@99 
per  cent  virgin  grades. 

Antimony  —  Chinese  and  Japanese 
brands,  5.10@  5.125c  W.C.C.,  5.75@ 
C.25c.  Cookson's  "C"  grade,  spot,  8.75c. 
Chinese  needle  antimony,  lump,  nominal, 
3.5@4c.  per  lb.  Standard  powdered 
needle  antimony  (200  mesh)  nominal 
at  51c  per  lb.  White  antimony  oxide, 
Chinese,  guaranteed  99  per  cent  Sb.O,, 
6.75@7c 

Bismuth — $2@$2.10   per   lb. 

Cadmium— $1.20@$1.25  per  lb. 

Iridium — Nominal,  $150@$170  per  oz. 

Nickel — Standard  market,  ingot  and 
shot,  36c;  electrolytic,  39c  Outside 
market  quiet  at  29@32c.  per  lb. 

Palladium— $55@$57.50  per  oz. 


Platinum-  $87.50  per  oz. 

Quicksilver  $55  per  76-lb.  flask. 
San  Franci  ■ 

The  prices  of  Cobalt,  Magnesium, 
Molybdenum,  Monel  Metal.  Osmium, 
Rhodium,  Selenium,  Thallium  and 
Tungsten  are  unchanged  from  the 
prices    in    the   issue  of  June  3. 

Metallic  Ores 

Lake  Superior  Iron  Ore  Mi  sabi  non- 
bessemer,  $5.05,  f.o.b.  Lake  Erie  docks. 

Chrome,  Magnetite,  Manganese,  Mo- 
lybdenum. Tantalum,  Titanium,  Tung- 
sten, Uranium,  Vanadium,  and  Zircon 
ore  are  unchanged  from  the  quotations 
published  June   3. 

Zinc  an  J  Lead  O.e  Markets 

Joplin.  Mo.,  June  17.  -Zinc  blende, 
per  ton,  high,  $33.85;  basis  60  per  cent 
zinc,  premium,  $34;  Prime  Western, 
$33@$32.50;  fines  and  slimes,  $32@$30; 
average  settling  price,  all  grades  of 
blende,  $31.54.  Calamine,  40  per  cent 
zinc,  $15@$18;  average,  $17.98  per  ton. 

Lead,  high,  $77.20;  basis  80  per  cent 
lead,  $78@$80;  average  settling  price, 
all  grades  of  lead,  $74.53  per  ton. 

Shipments  for  the  week:  Blende, 
11,850;  calamine,  71;  lead,  1,164  tons. 
Value,  all  ores  the  week,  $461,870. 

Around  2,000  tons  of  reserve  lead  was 
purchased  in  midweek  on  the  basis  of 
$80  per  ton,  continuing  in  strong  de- 
mand. Shortage  of  Western  production 
is  placing  a  heavy  toll  on  this  district 
and  Southeast  Missouri  to  supply  a 
growing  demand. 

Zinc  blende  was  advanced  another 
half  dollar  on  practically  all  grades,  and 
purchases  are  up  to  the  average,  with 
the  demand  continuing  strong. 

Platteville,  June  17. — Blende,  basis  60 
per  cent  zinc,  $35  per  ton.  Lead  ore, 
basis  80  per  cent  lead,  $77.50  per  ton. 
Shipments  for  the  week:  Blende,  325 
tons;  lead  ore,  none.  Shipments  for 
the  year:  Blende,  7,270  tons;  lead  ore, 
977  tons.  Shipped  during  the  week  to 
separating  plants,  766  tons  blende. 

Non-Metallic  Minerals 

Feldspar — Canadian  feldspar,  13  per 
cent  K,0  and  65  per  cent  SiO,,  con- 
tinues at  $10  per  net  ton,  f.o.b.  Quebec 
quarry. 

Graphite — Ceylon  lump,  first  quality, 
7@10c  per  lb.,  f.o.b.  N.  Y.;  chip,  5@ 
6.5c  per  lb.;  dust,  4@5c  per  lb.;  amor- 
phous crude,  $18@$70  per  ton;  flake, 
6@9c  per  lb. 

Talc — High-grade  foundry  talc,  $20 
per  ton,  or  $18  in  carload  lots,  f.  o.  b. 
Virginia  mills. 

Asbestos,  Barytes,  Bauxite,  Borax, 
Chalk,  China  Clay,  Emery,  Feldspar, 
Fluorspar,  Fuller's  Earth,  Gypsum, 
Limestone,  Magnesite,  Mica,  Monazite, 
Phosphate,  Pumice,  Pyrites,  Silica, 
Sulphur,  and  Talc  are  unchanged  from 
the  prices   published  June  3. 

Mineral  Products 
Arsenious    Oxide    (White   Arsenic) — 
7.25@7.50c.  per  lb. 


Copper  Sulphate  6.26c,  for  large 
crystals.     Prompt 

sodium    Nitrate     $2.50    pet    100    lb. 
I 

Potassium  Sulphate  and  Sodium  sul- 
phate are   unchanged    from   quo! 
of  Jum 

Ferro- Alloys 
Perromanganese       Domi 

.  $67.50  pei  g  ro      ton,  t&.b.  fur 
i  .  50,    r.i.f.    Atlanta) 

seaports.    Spit 

!i.  furnace;    16<§  11)  per  cent,  $:i.ri. 

I  errosilicon  10  to  L5  per  cent,  $:i8 
(S)$40  per  gross  ton,  f.o.b.  works;  50  per 
cent,  $58@$60;  75  per  cent,  $115@$120. 

Kerrocerium,  Ferrochrome,  Ferromo- 
lybdenum,  Ferrotitanium,  Perrotung- 
sten,  Ferro-uranium,  and  Perrovana- 
dium  are  unchanged  from  the  prices 
published  Jun.     : 

Metal  Products 

Copper  Sheets — New  York  base, 
20.50c  per  lb.;  wire,  15.75c 

Nickel  Silver— 26.75c  per  lb,  for  18 
per   cent  nickel    Grade  "A"   sheets. 

Yellow  Metal — Dimension  sheets, 
17.75c;   rods,   14.75c   per  lb. 

Lead  Sheets  and  Zinc  Sheets  are  un- 
changed from  the  quotations  published 
in  the  June  3  issue. 

Refractories 
Bauxite  Brick,  Chrome  Brick,  Chrome 
Cement,  Firebrick,  Magnesite  Brick, 
.Magnesite  Cement,  Silica  Brick,  and 
Zirkite  are  unchanged  from  the  prices 
appearing  in  the  issue  of  June  3. 

The  Iron  Trade 

Pittsburgh,  June  20,  1922 — The  turn- 
over in  the  steel  market,  in  point  of 
tonnage,  has  continued  to  decrease,  and 
the  market  is  quiet.  In  the  general 
market  situation  an  outstanding  fea- 
ture is  the  firm  attitude  the  Steel  Cor- 
poration occupies  against  further  price 
advances,  now  that  prices  are  at  a  fair 
level  relative  to  production  costs.  The 
latest  illustration  is  the  opening  of  the 
American  Sheet  &  Tin  Plate  Co.'s 
books  on  June  15  for  August  and  Sep- 
tember sheet  business  at  unchanged 
prices,  based  on  3.15c.  for  common 
black. 

Steel  ingot  production  is  at  the  rate 
of  about  39,000.000  tons  a  year,  against 
a  rate  of  35,000,000  tons  April  1,  when 
the  coal  strike  started,  and  production 
of  less  than  20,000,000  tons  in  1921. 
Non-union  strikers  in  the  Connellsville 
region  are  now  returning  to  work  in 
greater  numbers,  while  there  is  expec- 
tation that  efforts  will  soon  be  made 
to  start  some  of  the  union  mines  in  the 
Pittsburgh  district. 

Pig  Iron — The  market  remains  stag- 
nant. Prices  are  unchanged,  but  have 
become  more  or  less  nominal,  at  $25  for 
bessemer  and  basic  and  $24  for  foundry, 
f.o.b.  valley  furnaces. 

Coke 
Connellsville     Coke — Furnace,     $7@ 
S7.25;    foundry.  $7.50@S7.75. 
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Utah  Copper  Co. 


the  tirs:  three  months  of  the  year  1921,  operations 

tah  Copper  Co..  at   Bingham   Canyon,  and   Magna 

and  Arthur  mills,  near  Salt  Lake  City,  were  conducted  at 

:■  cent  of  capacity;  on  April  4  the  properties  were 

closed  down  for  the  remainder  of  the   year. 

The  consolidated  statement  of  assets  and  liabilities  of 
the  Utah  Copper  Co.  and  the  Bingham  &  Garfield  Ry.  Co.  is 
as  follows: 

»SS 

. Dec.    31.    1921 .  . Dec.    31.    1920 . 

I  proper- 


Copper  Range  Co. 

The  directors  of  the  Copper  Range  Co.  present  the  fol- 
lowing consolidated  statement  of  the  operating  companies 
(Copper  Range  Co.,  Champion  Copper  Co.,  Trimountain 
Mining  Co.,  Copper  Range  R.R.  Co.,  and  Atlantic  Mining 
Co.)   for   the   year  ended   Dec.  31,   1921: 

31,753.738  lb.  of  copper  sold  for $4,205,558.72 

916,000  1b.  unsold,  estimated  at  13c I  19.080  00 


32,669.738  lb.  produced.    Average  price  13  238  c. 

per  lb J4.324.638.  72 

Interest     127,395  45 

Atlantic  MiningCo. 


nt $29,670,247 

Railway     property     and 

equipment  6,  "13.894 

Less  reserve  lor  depreci- 

7.520,307 


Copper   Export    Associa- 
tion— suspense 

Current  assets 

Cash $4,123,350 

Cash    due    for    copper 

deliveries  822,634 

Marketable  securities  7.199,918 

Accounts   receivable  and 
prepaid  insurance. . 


9,943,260 

977,936 


J29.678.350 
6.904,423 
6  289  408 


o   hand   and   in 

transit 
Materials  and  supplies 


201,118 


10,597,103 
3,707.630 


All  expenses 

Taxes  paid  by  mining  compani 


Deduct  one-half  of  net  mining  profit  of  Champion 
Copper  Co.  which  belongs  to  the  St.  Mary's 
Mineral  Land  Co 


Operating  income. 


$65,194,696  $73,190,902 

LIABILITIES 

Capital  stock  outstanding     $16,244,900     $16,244,900 

Current  liabilities 


$257,340 

62.920 

2.189.979 


Surplus  from  sale  of  se- 
curities 
Surplus  from  operations . . 


$65,194,696 


$880,758 

1. 126.012 
2,186,439 


ASSETS: 

Cash 

I'.  S.  Liberty  Loan  bonds.  

Federal  Land  Bank  bonds 

Copper  delivered  and  not  paid  for 

Copper  on  hand 

Copper  Range  R.R.  Co.  bonds.  

Michigan  Smelting  Co.  stock 

Balance  due  from  U.  S.  Government  account  rail- 
road guaranty 

Supplies  at  mines 

Cash  at  mines 


Accounts  receivable 

Insurance  prepaid 

Miscellaneous  securities. 


$73,190,902 

The  statement  of  operations  for  the  year  1921  follows: 


LIABILITIES: 


$471,873   56 

126.800  84 
$598,674.40 

363,489.  II 


$299,528.72 

1,979,000  00 

54,000.00 

378,023.12 

2,129,499  65 

870,000  00 

340,000  00 

92,966   29 


618,722  69 

247.412  39 

1,251.65 

47,743  62 

$7,058,148.13 


Operating  revenue 
Copper  produced— 24.511.5931b  (§   12  929c. 
Gold  produced— 7.040  7  or  (a  $20. 

:  -luced— 65.929  or  (a   99  646c 


• ';-  r  itmf  eiTwrnaw 
Mining  and  stripping 


Current  indebtedness  at  mines. 
Accounts  payable 


- .  — mine  to  mill. .  . 
Milling. . . 

Treatment,  freight  and  refining. 
Selling  commission 


$3,169,057 
140.815 
65.695 


$612,162 
234,455 

1,440.753 
806.341 
23,954 


Less  one-half  Champion. 
Xet  excess  of  assets 


Net  income  from  operations. 

Miscellaneous  income 

Charges  against  income 

■■  expense 

Depreciation. 

Loss  on  copper  sold  during  shutdown 


Loss  on  bonds  sold  and  miscellaneous  charges. 


$1,124,726 

1,019,758 

214,842 

480.871 


Xet  loss  to  surplus  account $2,058,109 

SURPLUS    FROM  OPERATIONS 

Balance.  1 tec  31.  1920  $44,177,423 

Xet  loss  for  year  (exclusive  of  depletion  2.058. 109 


Less — capital  distributions. 


Balance.  Dec.  31.  1921 $38,058,089 

Distributions  were  made  to  stockholders  during  the  year 
aggregating  $2.50  per  share,  or  $4,061,225,  which  brings 
the  total  so  distributed  to  Dec.  31,  1921,  to  $115,570,887.50. 

The  cost  of  producing  copper,  applying  credit  for  precious 
metals  but  making  no  allowance  for  depreciation,  was 
11.57c.  per  lb.,  compared  with  12.21c.  for  the  preceding 
year.     To'.al  ore  milled  amounted  to   1,220,700  tons. 


assets $5,675,454.72 

The  Copper  Range  Co.  now  holds  in  its  treasury  97,231 
shares  Atlantic  Mining  Co.  stock;  99,690  shares  Trimountain 
Mining  Co.  stock;  50,000  shares  Champion  Copper  Co. 
stock;  and  42,443  shares  Copper  Range  R.R.  Co.,  the  entire 
stock   issued. 

A  comparative  statement  of  operations  covering  Baltic, 
Trimountain,  and  one-half  of  Champion,  which  the  Copper 
Range  property  embraces,  is  as  follows: 


Ti  ins  "f  "re  stamped 

Lb.  refined  copper  produced 

Lb.  refined  copper  per  ton  stamped 
i     -•  , ■  f  cupper  per  lb.,  cents. 

Price  received  per  lb.,  cents 

Profit  per  lb.,  cents 

mining,  smelting,  freight,  marketii 
Net  earningBCopper  Range  Co 


Average  for 

Ten  Years. 

1912  to  1921 

1921 

Inclusive 

604,878 

890,368 

22,310,085 

26,290,697 

36.88 

29.52 

12.74 

11.87 

13.19 

19.75 

0  45 

7.88 

$2,842,196  77 

$3,118,377  84 

$235, 185  29 

$2,104,890  49 

No  dividends  were  paid  in  1921.  Total  dividends  to  date, 
$26,998,345,  payments  being  made  in  every  year  from  1905 
to  1920  inclusive,  except  in  1914.  Operations  were  on  a 
profitable  basis  during  the  last  half  of  1921,  and  conditions 
are  continuing  to  improve  according  to  the  report.  The 
annual  report  includes  the  financial  details  of  the  opera- 
tions of  the  subsidiary  companies. 


Jill 
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Michigan  Copper  Mining  Co. 

All  operations  at  the  property  of  the   Michigan   Copper 

Mining     Co.,    at    Rockland,    Mich.,  continued     suspended 

throughout    the    year    1921,      Assets  and    liabilities   as   of 
Dec.  31,  1921,  were  as  follows: 

issi  rs 

Cash.  $566.18 

Treasury  stock  2.922  00 

Caah  and  supplies  at  mine 
Aeooiinta  receivable  6,766   10 

Unexpired  insurance  417   54 

$39,225.69 

II  ABILITIES 

Indebtedness  at  mine $22,477  95 

Accounts  payable 52.140  71 

Loana 355.000.00 

409.618   66 

Excess  of  liabilit  y $370. 392  97 

The  stockholders  will  again  be  asked  to  formulate  a 
plan  of  refinancing. 

Income  for  the  year  totaled  $7,095.16  and  expenses, 
$44,833.46. 


Candelaria  Mines  Co. 

The  financial  statement  of  the  Candelaria  Mines  Co.,  with 
general  offices  at  Candelaria,  via  Mina.  Nev.,  as  stated  in 
the  annual   report  for  1921,  is  as  follows: 

ASSETS* 

Current  assets 

Cash  on  hand  and  in  banks 

Accounts  receivable 

Construction  and  boarding-house  supplies. . . . 


$4e,.482  32 

203.61 

2.134  61 


Prepaid  charges 

Deferred  charges — discount  on  note  payable 

Capital  assets 

Mining  properties,  claims  and  leases $2,028,473.09 

Plant  and  equipment $59,577.68 

Office  furnishings 1,086.  78 


Less  depreciation . 


t4\*2"    .4 
228.03 
50.000  mi 


Mill  construction,  begun  Dec,  1921 
Development,  sampling,  and  ex- 
periments,  administrative   and 
general  expense 


$557.33 

Q.I  94   12 

1,529.39 

23.700  00 


LIABILITIES 
Current  liabilities 

Wages  payable 

Accounts  payable 

Operating  funds  advanced 

Note  payable,  due  Nov.  1,  1922 

Accrued  interest  on  note  due  Nov.  1,  1922 

Deferred  credits — suspense 

Fixed  liabilities 

Note  payable,  due  November,  1 924 

Capital  stock  authorized, 

3,000,000  $1  shares $3,000,000  00 

Less  unissued  stock  of  which 

369, 1 1 1  $  I  shares  are  under  option  at  $  I  per 
share  for  three  vears  to  the  Rochester 
Silver  Corporation 694, 1 1 1   00 


$34,980.84 
237.00 
265.00 


Round  Mountain  Mining  Co. 

During  1921,  the  lode  mining  operation  of  the  Bound 
Mountain  Mining  Co.,  operating  in  the  Round  Mountain 
district,    sixty    miles    northeast    oi 

carried  on  by  lessees,  but  110,700  cu.yd,  of  placer  gravel 
was  hydmulicked  by  the  company.  This  yielded  9,009  oz. 
of  bullion,  having  a  value  of  $120,84").  The  total  operating 
costs  were  $65,650  and  the  net  realization,  $55,195.  The 
gross  value  recovered  represented  $1.09  per  cu.yd.,  pro- 
duction cost  was  59c.  per  cu.yd.;  and  realization,  50c. 
per  cu.yd. 

The  balance  sheet   is  of  Dec.  31,  1921,  is  as  follows: 
ASSETS 

Properties,  water  rights,  and  title* $1,508,142  82 

Mine  and  milling  punt  at  and  buildings.  12.633.76 

Hydraulic  pipe  lines,  dams  and  placer  equipmenl  121,814. 15 

owned  33.901    36 

ippliea  on  hand 22,618   19 

Cash  on  hand 6,038  68 

$1,705,148.96 
LIABIL1  III  - 

Capital $1,500.000  00 

Profit  and  loss..  113.527  72 

Bills  payable 60.000  00 

Accounts  payable 31,621    24 

$1,705,148   96 

The  lode  lessees  mined  and  milled  in  the  company's  mill, 
1,936  tons  of  ore  averaging  $49.91  per  ton;  tailings  averaged 
$1.47;  and  the  net  value  $48.44,  representing  an  extraction 
of  97.06  per  cent.  Total  mining  costs  were  $42.15  per  ton, 
made  up  of  labor,  $33.58;  milling  and  marketing,  $4.20; 
and  supplies,  compressor,  insurance,  and  miscellaneous  items, 
$4.55.  The  company  received  in  royalties,  $11.24  per  ton, 
and  for  use  of  the  company  mill,  $1  per  ton. 

The  operating  profit  before  depreciation  and  depletion 
was  $45,768.10.  Not  less  than  200,000  tons  of  gravel 
should  be  hydraulicked  this  year,  according  to  the  report, 
and  at  a  less  cost  per  yard  than  in  any  previous  year.  The 
company  is  managed  by  the  same  men  who  are  at  the  head 
of  the  Fairview  Round  Mountain  company,  20  per  cent  of 
the  issued  stock  of  the  Fairview  company  being  held  by  the 
Round  Mountain  company.  Louis  D.  Gordon,  is  president, 
and  Gibson  Berry,  general  superintendent. 


Magma  Copper  Co. 

The  balance  sheet  of  the  Magma  Copper  Co.,  operating  at 
Superior,  Ariz.,  as  of  Dec.  31,  1921,  was  as  follows: 

ASSETS 

Mining  claims  and  development $927,755.  30 

Mining  and  milling  property 563,927.99 

Investments  in  Magma  Ariz.  Ry.  Co.,  Patagonia-Superior  Copper 

Co.,  Apache  Powder  Co..  and  Sacaton  Copper  Co 385.326 .  57 

Current  and  working  assets 

Refined  copper  at  17  25c.  per  lb $1,379,217.36 

Raw  ore — cost  of  extraction 8,794.  48 

Supplies  at  book  value   159,585.14 

Cash,  accounts  receivable,  and  notes 34,985.04 

Deferred  assets 

Deferred  expenses 


1,582.582  02 
53,703  92 
128.541.36 


Money  was  secured  from  interests  closely  associated  with 
the  Rochester  Silver  Corporation,  for  the  purpose  of  putting 
the  Candelaria  property  into  production.  The  total  cost 
to  Candelaria  will  be  $400,000,  payable  in  three  years  from 
Nov.  15,  1921,  with  no  interest  for  the  first  eighteen  months, 
and  thereafter  at  6  per  cent.  A  share  option  was  also 
given   as  mentioned  above. 

A  300-ton  milling  plant  is  now  being  constructed  and  is 
expected  to  be  completed  in  July,  1922.  The  engineers 
estimate  610,000  tons  of  milling  ore  available,  sufficient  to 
last  six  years  and  pay  a  profit  of  $1,600,000.  The  report 
discusses  geological  conditions  and  other  topics  of  interest 
in  more  detail  than  usual.  In  fact,  it  is  stated  that  it 
will  be  the  policy  of  the  present  directorate  to  see  that 
shareholders  are  kept  fully  and  correctly  informed,  at  fre- 
quent intervals,  of  all  matters  connected  with  the  opera- 
tions. This  warrants  our  publishing  the  directors'  names, 
cum  laude:  C.  D.  Kaeding,  president,  of  San  Francisco; 
S.  Rossiter,  vice-president,  of  New  York;  F.  M.  Manson,  of 
Reno;  0.  W.  Jones,  of  Chicago;  and  J.  C.  Peebles,  assistant 
secretary  and  treasurer,  of  Reno. 


Capital  stock 

Authorized,  300.000  $5  shares 
Less  unissued  60,000 shares.  .  . 

Current  and  accrued  liabilities   . 
Contingent  reserve  for  claims 
Sufpl 


LIABILITIES 


$1,200,000  00 
929,695  26 
82,180  02 


Balance,  Jan.  I,  1921 $1,730,439.63 

Adjustments  for  prior  years 647 .  78 


Deficit  for  1921 


The  net  cost  of  producing  copper  during  the  three  months 
that  the  company  operated,  not  including  depletion,  but 
including  depreciation  and  all  overhead  charges  and  deduct- 
ing gold  and  silver  credits,  was  14.91c.  per  lb.  The  ore 
mined  amounted  to  21,445  tons,  and  the  net  smelter  produc- 
tion was  2,028,889  lb.  of  copper,  59,794.48  oz.  silver,  and 
818.88  oz.  gold.  The  reasonably  assured  copper  sulphide  ore 
now  amounts  to  1,505,000  tons,  averaging  5.6  per  cent 
copper,  3   oz.   silver,  and   0.025  oz.   gold. 
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NEW    MACHINERY 
AND  INVENTIONS 


A  Knock-Down  Barrel  Which  Is 

Useful  in  Transporting 

Bulky  Products 

Recently  there  lias  been  developed  a 
knock-down    metal    barrel    for    use    in 

transporting  all  sorts  of  bulky  mate- 
rials. The  barrels  arc  suited  to  a  grea 
variety  of  purposes  where  the  pack- 
age  cost  can  be  reduced  by  returning 
the  ban-els  and  re-using  them.  In  the 
mining  industry  they  will  be  found  use- 
ful in  transporting  ores,  concentrates, 
and  mattes,  and  also  where  goods  are 
carried  on  animals.  A  keg  is  made 
specially  for  this  purpose  with  an  in- 
side measurement  of  11x17  in.  and  a 
total  weight  of  9J  lb.  Barrels  are  also 
made  for  carrying  lime,  cement,  and 
asphaltuni. 

The  principal  feature  of  the  barrel 
is  the  locking  barrel  head,  which  per- 
mits inserting  or  removing  the  head  of 
a  barrel  in  the  croze  without  expanding 
the  croze  of  the  barrel.  The  barrel 
consists  of  a  thin  sheet  of  black  iron 
or  galvanized  iron,  according  to  the 
products  the  barrel  is  to  contain,  which 
is  fastened  with  wires  that  are  easily 
detachable.  After  bein?  used  to  trans- 
port    materials     the     barrels     can     be 


Knock-dowi    metal  barrel  and  method  of  •■ 


A  New  Radio-Phone  Receiver 

There  has  recently  been  produced  and 
placed  on  the  market,  under  the  trade- 
mark name  "Audiophone,"  a  loud 
speaker  horn  for  receiving  radio  con- 
certs. Although  this  device  is  a  com- 
paratively new  development  in  the  radio 
field,  it  is  stated  to  be  the  result  of 
thirty  years'  experience  in  the  devel- 
opment and  manufacture  of  precision 
recording  and  indicating  instruments 
and  six  vears'  research  work  in  sound 


music  are  reproduced  by  it  with  I 
ness  and  audibility  which  has  no!  bei 
possible  with  the  majority  of  radio 
receivers.  It  is  rugged  and  simple  in 
construction,  thus  insuring  durability. 
It  requires  no  separate  storage  battery 
for  magnetizing  current.  To  make  the 
horn  suitable  for  all  types  of  radio  am- 
plifier circuits,  a  transformer  is  mounted 
in  the  base  which  provides  the  im 
pedance  about  equal  to  that  of  the 
vacuum  tube  amplifier,  into  the  plate 
circuit  to  which  the  horn  is  connected. 
When  connected  to  a  third  stage  of  am- 
I  lification  operating  on  100  v.  or  over, 
the  volume  of  sound  is  great  enough 
to  be  easily  heard  in  a  room  seating 
r>00  persons.  For  smaller  rooms  good 
results  are  obtained  from  the  audio- 
phone  when  connected  with  a  two-stage 
amplifier. 

One  watt  is  required  by  the  audio- 
phone  to  give  full  volume.  Therefore, 
the  amplifier  must  be  so  designed  as  to 
have  a  high  voltage  in  at  least  the  last 
stage,  or,  better  still,  to  operate  with 
high  voltage  on  all  tubes.  The  device 
is  manufactured  by  the  Bristol  Co., 
Waterbury,    Conn. 


Sheets  of  seven  barrels  nested  for  shipment.     Upright  barrel  contains 
heads  and  wires  for  seven  barrels 


knocked  down  by  cutting  or  opening 
the  small  tie  wires  holding  the  wire 
hoops.  The  heads  and  wires  of  seven 
barrels  may  be  placed  in  the  eighth  bar- 
rel while  the  seven  metal  sheets  are 
nested  for  return. 

In  assembling,  the  forms  are  put  on 
a  mandrel  the  exact  size  of  the  inside 
of  the  barrel.  Clamps  close  the  sheet 
in  place,  the  joint  is  made,  wire  hoops 
are  put  on,  and  the  head  is  put  in 
place.  The  barrel  is  manufactured  by 
the  Knapp  Metal  Barrel  &  Package  Co., 
812   Hearst.  Bldg.,   San   Francisco,  Cal. 


reproduction.  The  result  of  this  re- 
search produced  a  loud  speaker  which 
gives  a  large  volume  of  amplified  sound, 
and  yet  faithfully  reproduces  the  orig- 
inal. 

The  audiophone  is  of  a  compact  and 
artistic  design  finished  in  bronze.  The 
bell  of  the  horn  is  15  in.  in  diameter. 
The  complete  design  of  the  bell,  neck, 
and  electrical  characteristics  of  the  re- 
ceiver box,  together  with  materials 
used,  is  such  as  to  produce  a  loud 
speaker.  Songs,  speeches,  announce- 
ments, conversation,  and   instrumental 


Associations  To  Meet  at 
Chemical  Exposition 

Several  leading  associations  of  the 
chemical  industry  have  definitely  ar- 
ranged to  meet  at  the  Eighth  National 
Exposition  of  Chemical  Industries 
which  will  be  held  during  the  week  of 
Sept.  11-16,  at  the  Grand  Central  Pal- 
ace, New  York.  The  special  meet- 
ings which  have  already  been  sched- 
uled to  be  held  at  the  Grand  Central 
Palace  during  the  week  of  the  exposi- 
tion include  a  meeting  of  the  American 
Ceramic  Society,  the  Technical  Asso- 
ciation of  the  Pulp  and  Paper  Indus- 
try, and  the  Salesmen's  Association  of 
the  American  Chemical  Industry. 
Other  technical  and  commercial  groups 
connected  with  the  chemical  and  allied 
industries  are  also  expected  to  meet  at 
the  time  of  the  exposition,  but  defi- 
nite arrangements  have  not  as  yet  been 
made. 
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Small  Steam  Turbines  for  High 

remperatore  and  High 

Pressure  Steam 

D    ■.:  I  S, 

i Mt    auxiliaries,   such 
.  ating  pumps,  hot  well 
■  ■  ed   pumps,  coal  crush- 
-,    and    stokers,   ordinarily    re- 
.•  d    should    demaml,    little    at- 
They  should   also   be  able  to 
high  pressure  and   super- 
md    for    their    size,    should    de- 
velop   the    maximum    amount   of   work 
from   the   steam,  even   though   the   lat- 
subsequently    utilized    in    feed 
aters    or    for    industrial    pur- 

A  velocity  stage  turbine  has  been  de- 
signed  to  meet  these  requirements.  It 
is  built  in  sizes  up  to  1,200  hp.,  and  can 
be  directly  connected  to  high  head 
centrifugal  pumps,  blowers  and  com- 
pressors, to  alternators  and  to  small 
direct-current  generators,  or  by  means 
of  speed-reducing  gears,  to  medium 
size  alternators  and  direct-current 
generators,  to  large  centrifugal  pumps 
and  blowers,  to  belt  pulleys  and  rope 
sheaves,  and  to  other  slow  and  moder- 
ate speed  machinery- 

To  adapt  it  for  operation  with  steam 
of  high  pressure  and  superheat,  the 
steam  chest  and  nozzles  are  placed  in 
the  casing  cover,  so  that  the  bearings 
are  not  subjected  to  high  temperatures. 
As  the  steam  is  completely  expanded 
in  the  nozzles,  the  turbine  case  con- 
tains steam  at  exhaust  pressure  only. 
For  all  steam  temperatures  above  450 
deg.  F.  and  for  steam  pressures  above 
210-lb.  gage,  the  steam  chest,  gover- 
nor valves,  emergency  governor  valve 
casing  and  strainer  casing  are  made  of 
steel. 

The  wheel  carries  two  or  more  rows 
of  buckets,  depending  upon  the  speed 
and  steam  conditions.  The  buckets  are 
drop-forged  from  materials  best  suited 
to  resist  the  corrosive  and  erosive  ac- 
tion of  steam,  and  are  secured  to  the 
rim  of  the  wheel  by  bulb  shanks  in 
such  a  way  that  individual  buckets  can 
be  removed  without  disturbing  others. 
The  steam  discharged  from  the  first 
row  of  buckets  passes  through  guide 
vanes,  which  direct  it  upon  the  suc- 
ceeding row.  These  guide  vanes  are 
held  in  removable  steel  segments  at- 
tached to  the  nozzle  plates,  so  that  it  is 
a  comparatively  simple  matter  to  re- 
place them  if  damaged  or  worn  by  long 
use  with  wet  steam. 

The  admission  of  steam  to  the  steam 
chest  is  controlled  by  a  speed  governor, 
which  acts  upon  a  double-seated  valve. 
Where  the  volume  of  steam  to  be 
handled  is  large,  or  the  speed  is  high 
or  close  speed  regulation  is  desired,  the 
governor  is  of  the  Jahns  type,  mounted 
on  a  vertical  spindle,  which  is  driven 
by  turbine  shaft  through  a  worm  gear. 

This  turbine  is  being  placed  on  the 
market  by  the  De  Laval  Steam  Turbine 
Company  of  Trenton,  N.  J.,  primarily 
to  meet  the  demand  for  reliable  and 
efficient  auxiliary  turbines  where  high 
steam  pressures  and  superheats  are 
used. 


TRADE    CATALOGS 


Iron  Ores  —  The  Lake  Superior  Iron 
Ore  Association,  Kirby  Building,  Cleve- 
land, Ohio,  have  issued  a  fifty-page 
pamphlet  containing  the  average  cargo 
analyses  of  Lake  Superior  iron  ores  for 
the  season  of  1921.  These  include  ores 
shipped  by  the  operators  on  the  Cuy- 
una,  Baraboo,  Mayville,  Gogebic,  Mar- 
guette,  Menominee,  Mesabi,  Vermilion, 
Michipicoten,  and  Sudbury  districts. 

Concentrating  Machinery. — Cottrell 
Engineering  Co.,  207  Mesnager  St.,  Los 
Angeles,  Cal.,  illustrates  and  briefly 
describes  in  a  6-pp.  leaflet  a  3  x  3  ft. 
continuous-feed  type  ball  mill,  wet  and 
dry  concentrators,  an  improved  Blake 
type  crusher,  and  the  Cottrell  vibrating 
screen.  The  dry  concentrator  shown  oc- 
cupies 3  x  8  ft.  floor  space  and  has  a  ca- 
pacity of  thirty  to  thirty-five  tons  per 
day. 

Steam  Engines. — The  Stumpf  Una- 
Flow  Engine  Co.,  Inc.,  206  E.  Genesee 
St.,  Syracuse,  N.  Y.,  has  issued  in 
"Lefax"  form  a  4-pp.  leaflet  descrip- 
tive of  the  una-flow  engine  which  claims 
a  reduction  of  the  following  losses  com- 
mon to  other  reciprocating  steam  en- 
gines: cylinder  condensation,  volume  of 
clearance,  throttling,  friction,  leakage 
of  valves  and  pistons,  heat  radiation, 
and   incomplete   expansion. 


Iron  Ore  Washing  Plant  for 
Tod-Stambaugh  Co. 

The  Tod-Stambaugh  Iron  Co.  is  con- 
sidering the  building  of  an  ore  washing 
plant  at  its  Billings  mine  on  the  Mesabi 
Range,  Minn.,  in  the  near  future.  The 
upper  part  of  the  orebody  consists  of 
washable  ore,  this  having  been  demon- 
strated by  experiments.  The  lower  part 
of  the  deposit  is  a  direct  shipping  ore, 
which   is   being  developed. 


CONSTRUCTION  NEWS 


Granby  Consolidated  Planning 
1,000-Ton  Concentrator 

Plans  for  the  construction  of  a  1,000- 
ton  mill  for  the  Granby  Consolidated 
Mining,  Smelting  &  Power  Co.,  of  Brit- 
ish Columbia,  are  being  prepared,  ac- 
cording to  the  company's  annual  report. 
Surrounding  the  several  orebodies  of 
the  Hidden  Creek  mine,  states  the  re- 
port, are  envelopes  of  siliceous  ore 
merging  from  high  into  low-grade  re- 
serves. Such  ores  are  said  to  be  not 
suitable  for  economic  semi-pyritic  smelt- 
ing, but  are  recoverable  at  a  profit 
through  methods  of  concentration 
which  have  been  worked  out  in  the  com- 
pany's pilot  mill,  and  definite  flow  sheets 
have  been  established  for  the  particular 
ore  in  question.  Ability  to  mine  at  one 
time  and  separately  treat  the  two 
classes  of  ore  encountered  will  effect 
economies  not  obtainable  by  divided 
operations. 

Georgia  Copper  Co.  Will  Add 
to  Present  Plant 

The  Georgia  Copper  Co.,  of  Lin- 
colnton,  Ga.,  states  that  it  has  resumed 
operations  and  that  it  expects  to  erect 
a  smelter  in  the  near  future.  It  also 
intends  to  install  a  ball  mill. 


Construction  of  Argonaut 
Mill  Begun 

Active  construction  of  a  mill  at  the 
Argonaut  mine,  east  of  Kirkland  dis- 
trict, Ontario,  was  begun  June  10,  and 
its  completion  well  before  the  year  is 
out  will  add  a  new  producer  to  the  list 
of  Ontario  gold  mines.  The  property 
is  operated  by  the  Argonaut  Gold 
Mines,  Ltd.,  Royal  Trust  Building,  Mon- 
treal, Quebec. 

Eureka  Holly  Plans  Remodeling 
of  Mill 

The  Eureka  Holly  Consolidated  Min- 
ing Co.,  Eureka,  Nev.,  whose  workings 
include  the  Eureka  Holly  and  Bull- 
whacker,  is  planning  to  remodel  the 
Eureka  Holly  mill.  Installation  of  flo- 
tation is  being  considered.  A  test  ship- 
ment was  recently  sent  to  an  Idaho 
plant. 

Erection  of  Two  Gold  Dredges 
Under  Way 

Two  new  gold  dredges  are  under 
construction  on  the  Trinity  River,  in 
Trinity  County,  California.  One  is  be- 
ing built  by  L.  Gardella  on  a  bar  on 
the  south  side  of  the  Trinity,  one  and 
a  half  miles  below  Lewiston.  The 
Lewiston  Dredging  Co.  is  erecting  the 
other  at  the  Martin  Ranch,  above  Lew- 
iston. The  dredge  pit  has  been  ex- 
cavated, the  derrick  erected,  and  haul- 
ing of  the  machinery  and  hull  ma- 
terials  is   progressing. 


Candelaria  Mill  to  Be  Finished 
in  July 

About  seventy-five  men  are  employed 
by  the  Candelaria  Mines  Co.,  of  Can- 
delaria, Nev.,  and  the  300-ton  plant 
should  be  completed  in  July,  as  origi- 
nally planned.  The  electric  power  line 
from  Mina  will  be  finished  at  about  the 
same  time.  Underground  workings  are 
being  put  into  condition  for  production 
and  development. 

Empire  Consolidated  Installs 
Marcy  Rod  Mill 

In  addition  to  the  large  installations 
made  by  the  Phelps  Dodge  Corporation, 
the  Empire  Consolidated  Mining  Co., 
at  Empire,  Col.,  has  installed  a  rod 
mill  of  the  open-end  discharge  Marcy 
type  for  crushing  to  40  mesh.  This 
mill,  though  not  manufactured  by  the 
Mine  &  Smelter  Supply  Co.,  is  made 
under  license  from  that  company  and 
according  to   Marcy   specifications. 


June  24,   L922 
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Dodge  Split  Clutch  with  Dodge 
Spur  Gear  mounted  on  sleeve. 


Dodge  Split  Clutch  with  Rope 
Sheave  mounted  on  sleeve. 


Individualize  your  mill  units 
with  Dodge  Friction  Clutches 

Conservation  of  power  and  money  by  the  segregation  of 
machines  or  groups  is  economically  accomplished  in  a  Dodge 
installation  by  the  use  of  friction  clutches  or  cut-off  coup- 
lings. This  makes  possible  individualization  of  machines  or 
departments  with  relation  to  the  central  power  plant — elimi- 
nates shut-down  losses  due  to  one  machine  break-downs. 

Thousands  of  these  clutches  have  more  than  paid  for  themselves 
during  their  first  year  of  operation. 

The  selection  of  type  (solid  or  split)  except  where  conditions  specifi- 
cally demand  a  certain  type  is  largely  a  matter  of  preference.  How- 
ever, when  the  selection  is  made  on  a  quality  and  efficiency  basis  the 
choice  must  invariably  be  Dodge. 

Dodge  equipment  costs  less  to  operate  and  replace  than  non-mechan- 
ical equipment — the  reuse  value  is  unusually  high  because  they  are 
built  for  use  on  any  lineshaft  and  not  as  a  specially  designed  unit 
for  a  single  machine. 

Dodge  Friction  Clutches  are  stock  products  which  can  be  purchased 
from  your  local  dealer  on  the  immediate  delivery  basis. 


Dodge  Sales  and  Engineering  Company 

General  Offices:  Mshawakajnd.  V)orks:Mshawak&Ind.  and  Oneida,J\fX 

Fbwer  Transmission  Machinery  Elevalin§  and  Convening,  Equipment-Heavq  Oil  Engines 


New  YorK 
Philadelphia 
Pittsburgh 
Boston 
Cincinnati 
NewarK. 
Chicago 
Atlanta 
Minneapolis 
St.  Louis 
Houston 

Seattle 
San  Francisco 
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EMPLOYMENT  SERVICE 
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POSITIONS   WANTED 

luate   i  ni 

Internship.      Bight    months 
graduate  work.     Four  years'  mining 

gin     Mexico.       Speak     Spanish 
Address   Dr.   B.  O.   Thrasher.    607 
North  Oregon  Street.  El  Paso.  Texas. 
BLECTR 

i  lenci     in    construc- 
md    maintenance   of   mine   and    mill 
equipment:    efficient    operation    ,,f    power 
plant:    can    handle    men:    location    any- 
PW  -457.    Bng.    ft    Mtn.    Journal- 
Press. 

account  ■ 


EER     accountant,    expert     ... 

•  xperlence  In  mine  account- 

tistical  work.  9  years'  general 

mininir    experience,    graduate    mining    en- 

ti   luainted    with    construc- 

»ork  and   Installation  of  cost, 

and     accounting     systems      at 

ployed    but    will    be    open    for 

oi       r\\    153 

Mta.    Journal-Press     lolonj      Bide., 

•  hlcago,   in. 

FOREMAN  or  shift   Loss  .   m,  ,  ,:Mi 

vest 

''""  a    hustler,   reliable   and 

trustworthy,  references  by  wire  or  mail; 
will  be  available  July  1st.  PW-455  Eng 
*Mln  Journal-Press,  Rialto  Bide.  San 
Francisco,   Cal. 


GRADUATE    engineer    S    years'    experience 

In    ore    concentrating    and    leaching    pro- 

years'    in    active    charge    of 

metal    mining  properties   in    Missouri    and 

Rocky  Mountain  districts.      l".v   no.  Eng. 

go.   Ml" al-Prea8-   °ld   Co,ony    Blii. 

MASTER  mechanic- and"  chief  electrician. 
M.  married,  three  years'  technical  traln- 
r,,s„',tee"  >fa"'  general  experience. 
Capable  of  taking  entire  charge  of  mine 
m.U    or    smelter    machinery:     at    present 

EXECUTIVES 

iMot  mm   iblllly  ■eekint  potl-      I 

j    ttaruL  and  our  lern<-e  Mtlifaclory      Our  Mr    HH        S 

:    «"«»   ean   esnfldentl.Ily  negoUite   for  you  iult^      1 

••it   mrnvrtlsni.    ••    he    h.i    lurceiifully   don«   for      I 

j    Ikeuiuidi  of  others  line.    Itol.     Inquiries  lnrlt«T      § 

The  National  Builnm  Bourse,  Inc. 

ClmtUmtOa  SwtHtor, 

aisoeltttoa  Bids.,  Chicago 


POSITIONS    WANTED 


employed  in  Central  Mexico  available  on 
thirty  days  notice.  P\V-i:i,\  Eng.  £  Mln. 
Journal-Press,  Old  Colony  Bids.,  Chicago, 

ill 


MET  ALL,  I  RGIST  Wide  experience  oper- 
ation, organisation  and  in  developments 
n  plants  and  processes  Best  edu- 
cation, 16  years'  executive  wishes  lead- 
ing position  pioneer  work  or  old  prob- 
lems, chemical  or  metallurgical  nature. 
I'\\    3!»0,    Eng.   .*    .Mln.  Journal   I'res 

METALLURGIST,  technical  graduate, 
.1.  sires  position  as  mill  superin- 
tendent or  ore  testing  engineer;  lo  yea/s' 
enci  milling  and  Rotation  ,  8  s  eai  s 
in  reses  rch  t&borators  large  copper 
smelter,  testing  oils  and  ores  for  nota- 
tion. r\V-ir,i,  Eng.  &  Min.  Journal- 
Cress,    Kialto    Uldg.,    San    Francisco,    Cal. 

MILL    superintendent     or    general     foreman 

Wishes  new  COnneCtlOn;  1  il  Seal's'  expe- 
rience cyan Idat Ion,  concentration,  flota- 
tion; married,  age  32;  technical  training; 
Mexico  experience;  references.  Box  7, 
Pearce,   Ariz, 


MILL,  superintendent,  metallurgist.  Willi 
long,  varied  experience  milling,  cya nida- 
tion, gold  or  silver  ores,  foreign  practice, 
desires  charge  of  plant ;  expert  ball-mills 
and  counter-current  decantatlon  :  gradu- 
ate, unmarried.  Spanish.  PW-442.  Eng. 
&  Min.  Journal-Press.  Rialto  Bldg.,  San 
Francisco,  Cal. 

MINING  engineer,  with  many  years'  ex- 
perience in  mine  and  mill  operation,  con- 
struction and  examination,  wants  suit- 
able position.  PW-451,  Eng.  &  Min. 
Journal-Press,  Rialto  Bldg,,  San  Fran- 
cisco. Cal. 

MINING  executive,  technical  graduate ;  12 
years'  broad  mining  experience,  at  pres- 
ent superintendent;  speaks  Spanish; 
salary  f500.  PW-423,  Eng.  &  Min.  Jour- 
nal    Cress,   Old    ('(dony    Bldg.,    Chicago.    III. 

MINING  engineer;  experience  covers  engi- 
neering, shift  boss,  mine  foreman,  under- 
ground superintendent  and  assistant  mine 
superintendent ;  available  on  thirty  days' 
notice  to  present  employers;  speaks  Span- 
ish. PW-424,  Eng.  &  Min.  Journal-Press. 
Old  Colony  Bldg..  Chicago.  111. 


MINING  engineer,  now  managing  small 
mine,  desires  greater  field  for  capabili- 
ties: $400  per  month  up.  according  to 
conditions  ;  might  take  interest  in  attrac- 
tive enterprise.  PW-452.  Eng.  &  Min. 
Journal-Press.  Rialto  Bldg..  San  Fran- 
cisco. Cal. 


MINING  engineer.  20  years'  as  engineer, 
superintendent  and  manager  in  United 
States  and  Latin-America  desires  posi- 
tion. Wide  experience  In  construction, 
development  and  operation.  PW-439, 
Eng.  &  Mln.  Journal-Press,  Real  Estate 
Trust  Bldg..  Phila.,  Pa. 


SUPERINTENDENT,  mine  or  mill,  com- 
petent, dependable,  eighteen  years'  ex- 
perience Western  States  and  Alaska  in 
mining,  milling,  cyanidation  and  flotation 
of  gold,  silver  and  allied  ores  ;  last  two 
years  with  mica  ;  available  now  ;  Al  ref- 
erences from  past  employers.  Reply 
PW-456.  McGraw-Hill  Co.,  Colorado 
Building,  Washington,  D.  C. 


POSITIONS  WANTED 


SUPERINTENDENT  or  manager.  Posi- 
tion desired  by  technical  graduate,  seven- 
teen years'  experience,  development  and 
operation  of  mining  properties,  Western 
states  and  Mexico.  Contact  and  vein 
deposits.  Spanish  spoken.  I'W-444,  Eng. 
&  Min.  Journal-Press.  Old  Colony  Bldg., 
Chicago.   111. 


EXTRA  WORK  WANTED 


AMERICAN  engineering  draftsman,  mech.- 
struct.,  desires  extra  work  in  designing 
and  detailing  building  or  special  ma- 
chines; San  Francisco  resident.  EYVW- 
160,  Eng.  &  Mln.  Journal-Press.  Rialto 
Bldg.,   San   Francisco,  Cal. 


Mining  Property  for 
Lease 

Valuable  silver-lead  mining  property  be- 
longinc  to  A.  E.  Reynolds  estate  and  lo- 
cated mainly  In  Colorado  will  be  leased  on 
reasonable  terms  and  royalties  to  respon- 
sible parties  for  operation. 

ruil  particulars  on  request.  This  estate 
controls  over  ten  thousand  acres  of  the 
recognized  moat  raluable  mlnlnr  properties 
In   Colorado. 

A.  E.  REYNOLDS,  Estate 

1566  Sherman  Street.  Denrer.  C*ls>. 


PRECIOUS  METAL 
ORES 

Wanted— ores  containing  silver, 
geld  or  platinum  to  be  recovered  by 
meant  of  an  entirely  new  process. 
We  are  also  interested  in  galena, 
copper  and  iron  pyrite. 

Great  opportunity  for  mine  owners 
or  owners  of  mineral  rights.  Give 
price  per  ton  and  full  particular* 
•s  to  quantity  and  quality. 

Address  Station  D.     Box  74, 
New  York  City 


A  MINERAL  COLLECTION  WITH 
EVERY   IMPORTANT  MINERAL 

125  specimens  in  collection,  good  sized,  each 
•peel  men  with  label  Attached  giving  name,  chem- 
ical nature  and  locality.  An  Ideal  collection  for 
a  study  and  display,  {28.50  delivered.  Booklet 
of   collection   gladly   sent. 

I  purchase  beautiful  and  Interesting  mineral 
specimens. 


MACHINERY  FOR  SALE 


CENT1RIJ'tJGAI-s— *>•  H,  40  and  82-ln   Iron  basket:  48.  40  and  26-ln.  copper 

COOKERS—  24  H  x  7  H  ft.,  t  i  IS  ft .  3  i  18  ft .  with  Miner  and  steam  Jacket. 

DRYERS— Du-ect-beat  rotary  dryers,  3  I  26  ft..  3  x  30  ft..  3M  I  25  ft..  4  I  30  ft.. 

4  Hi  30  ft..  5  i  35  ft..  6  H  x  50  ft..  5  14  x  60  ft.,  6  x  60  ft   and  7  x  50  ft.; 

double  shell  dryers.  3  x  16  ft .  4  x  20  ft,  4  H  x  26  ft.,  5  x  30  ft.  and  6  x  35  ft 

?,~m  RT""Ti?  *„**  ln  •  8  x  12  "  •  3  x  10  ft  :  4  x  9  ft  Twin  Rolls 

Steam  Heated  Air  Rotary  Dryer, — t  x  30  ft..  6  x  30  ft. 

2  H  i  Yh"**  DrTer"  w"h  s"""*— *  x  16  ft..  3  x  7  ft..  2  H  x  6  ft    and 
Rotary  Vacuum  Dryers— 4  x  10  ft .  6  x  15  ft  and  6  x  30  ft 


Vacuum  Drum  Dryers— 4  M  x  10  H  ft  and  3  >4  x  6  ft. 
Vacuum  Shelf  Dryers— 6.  12.  17  and  20  shell:  13.  17. 


doors. 


20  and  26  shelf,  double 


evaporators — 1— Single  effect,  all  copper:  1 — Quadruple  and  1— Triple 
effect  with  copper  tubes.  1— Double  and  1— Triple  effect,  all  copper 
1— Double  and  1— Triple  effect,  all  Iron. 

PILTJ,R.  PRESSES— 1— No  1100.  3— No.  850.  3— No.  650.  2— No.  460.1  —No. 
250.  No.  150.  No.  30  Kelly's.  No  20.  No  9.  No.  7.  No.  6  and  No.  4  Sweet- 
lands;  6  i  4  ft..  6x6  ft.,  6  x  12  ft  and  H  x  8  ft.  Oliver's:  2— «  x  6  ft.,  1—6  x  4 
rt  and  4—6  x  3  ft.  Industrial  rotary  filters:  1—4  x  4  ft.  Industrial  dowafcrer: 
Plate  and  frame  presses  of  wood  and  Iron. 

HYDRAULIC  PRESSES— 600.  360.  200.  100  and  65-ton  hydraulic  presses: 
one  Anderson  expeller:  200  and  125-ton  knuckle  Joint  scrap  presses. 

KZ1TSc£S7^?00"S*'L,.fuBlon  xMtlea:  250.  350.  500.  2000  gal.  Jacketed  kettles: 
300   400  and  600-gal.  Dopp  kettles:  80,  150  and  250-gal.  Jacketed  copper 


[  60  ft..  4  x  40  ft  and  3  x  20  ft 


kettles. 
KILNS— Rotary  kilns.  8  I  126-ft..  6  x  70  ft.. 
MILLS— 22  and^Ojln^SchuU-O^Jelll  mills;  No.  J^jjnd  No.  36  American  ring, 

ntna:  a  i 


._  :  26  In..  10  X  16  In..  6  x  20  In.,  9  x  12  In..  7  K  x  13  In.,  7  x  10  In..  2  x  6 
Jaw  crushers:  2 — No.  3  Williams  deck  sweeper  type:  1 — "Infant":  1 — No.  0. 
1 — No.  2,  2 — No.  3,  No.  4  Williams  and  1 — Jeffrey  E-8  swing  hammer  mills: 
1 — Kent  type  "O"  mill:  2 — 36  In.  and  1 — 40-ln.  cage  mills:  1 — 8  ft.,  1 — 6  ft. 
3 — 4  H  ft.  and  2 — 3  ft  Hardlnge  conical  mills:  12  x  12  In.,  18  x  12  in.,  20  x  12 
In..  30  x  18  in..  32  x  10  In..  36  x  16  In..  42  x  14  ln.  roll  crushers:  No.  0,  No.  1. 
No.  2  and  No.  3  Sturtevant  ring  roll  mills:  one  No  3  Telsmlth  breaker: 
36  In.  Coggswell  mill  and  1 — 36-ln.  Bturtevant  emery  mill:  1 — 9  ft.  dry  pan; 
No.  1  and  No.  2  Mead  mills:  1— 20-ln.  Monarch  burr  stone  mill:  42-ln.  burr 
stone  mill. 

MTRATORS — 2.000  gal.,  1,600  gal..  700  gal.,  600  gal.  and  300  gal. 

RETORTS — 6 — Buffokast  3100-eal.  nitric  acid;  1600-gal.  acetic  acid  retorta. 


stllls. 

VACUUM  PANS— 1—9  ft..  1—7  ft.  6  In.,  2—4  ft.  6  In.,  all  copper. 
VACUUM  PUMPS— Dry.  8x16x12  In  ,  12  I  22  x  18  In..  12  x  12  In.,  8  l 
'"      10  In.,  5x4  ln.    Wet,  10  l 
vv  lth  let  cond 

10  In. 


In 

fix 

6  In..  8 

x  10  i 

In 

lVf 

x  14  x 

16.  12 

H  x 

14 

t  12  In. 

6x8 

18  In..    With  ]et  condensers.  lOxUx  12  In.. 


cement  sc&lea:  1—  Brlquettln^  preea:  8  x  10-ft.   Emetic!  air  separator*: 
glass  lined  tanks:  pasteurizers. 

All  thU  tqvipment  i*  complete  and  in  good  condition. 


W.  P.  HEINEKEN,  95  Liberty  St.,  New  York.     Telephone:  Cortlandt  1841 


June  21,   L922 
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SALESMEN    AVAILABLE 

SAl.KS     fiiKim-iT.     Kraduiitt-     i-HRineer     an. I 

full  member  a.  s.  m    k  .  at  present  repre 

s.  mini;   largi    mining  machinery  concern 

similar  opening;  fourteen  years  on 

traction    and    operation     In     leading 

city,  with  pasl   three  years  on  sali 

work,  have  developed  broad  acQualntanci 

in    west,    Southwest    .'in. I     Uei 

offer  highest    grade   representation;   also 

der   exclusive   agency    for  reputable 

line  this  territory.      SA-448.   Eng.  &  Min. 

Journal-Press,  Old  Colony  Bldg.,  Chicago, 


BUSINESS  OPPORTUNITIES 


Wanted  parties  to  promote  producing  silver 
mine.  Bqult]  Creede  Mining  Co.,  501 
Thatcher    Bldg.,    Pueblo,    Col. 


|     The      undersigned      desires      to      interest 
capital   in   a  valuable   semi-developed 

COPPER 
PROPERTY 

|  examined    and     reported    on     favorably    by 

=  eminent     engineers.       Convenient     location. 

=  Owing    to    natural    features   copper   produc- 

=  turn   should  not   cost   to  exceed  8c.  per  lb. 

|  An  exceptional   opportunity    to    secure  eon- 

I  trol    of   a    substantial    copper    property    on 

|  very   reasonable   terms.      Engineers'   reports 

|  of   mine  and  mill   tests   available. 


BO-449,    Eng.  &  Mining  Journal-Press, 
1570  Old  Colony  Bldg.,  Chicago,  111. 


FOR    SALE 

SILVER  MINING  PROPERTY 

:  In     Austin.     Nevada,     consisting     of     tpproxlmiMl; 

I  1200    acres,    one- half   of  which   are  patttited.      List 

:  owned    by    Austin -Man  hat!  an     Coniolldited    Mining 

:  Co.       Includes    old    mines    of    the    MANHATTAN 

=  MINING     CO.,     with     record     production    of    ever 

|  TWENTY     MILLION     DOLLARS.        None    of     the 

=  old    mines    are   deep. 

WM.  A.  MARSHALL 

|  Resident    Agent.    Austin,    Nevada. 


HARDINGE   CONICAL  MILL 

Second  hand,  4%  ft.  x  16  in.  to  rent  for  period 
four  months  with  privilege  of  buying  if  satisfac- 
tory.   Will    pay    freight    and    give    ample   protection. 


Narrow  Gauge  Cars  and  Locomotives 

I  Hundreds    of   narrow    gauge    cars,    all   types,    includ- 

=  ing    push   cars,    flat   cars,    dump  cars,    coal  cars   and 

=  ash   cars.      Several    hundred   pair    of  wheels,    36-in. 

=  gauge. 

=  50 — Electric     Storage     Battery     Locomotives,     both 

=  broad,    narrow   gauge. 

:  Write  for   Special   Bulletin   So.    22   giving  complete 

=  information. 

I  NASHVILLE  INDUSTRIAL  CORPORATION 

|  Jacksonville,    Tei 


STEAM  PUMPS 

200    New    and    used.      Simplex    and    Duplex    steam 
pumps — 5^    x3Hx5.    6x4x6,    7%    I    4% 
X   10.    6  x   2%    x   6,   and  other   sizes. 
All   offered   at   a    bargain. 
NASHVILLE  INDUSTRIAL  CORPORATION 
Jacksonville.    Tennessee 
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FOR  SALE 


Sllvti   i  ■  -hi    m  mi nk    Proper!  j 
Insworth,   British  Colui 
lng  ol   540  acree  Crown  granted,  concen 

iratei    powei 
Ings,  to 

n   i  opporl  unit  s 

I     '  II  \,      I  lie  •■«     HI      P,  UllSWOI     I     I; 

Columbia 


For  Sale  by  the 

CENTRAL  EUREKA  MINING 
COMPANY 

at  Sutter  Creek,   Cal. 

1 — Double  drum,  geared,  hoitrting  engine  in 
fairly  pood  condition.  Drums,  S  fi  0  In 
dia,  by  ;ki  in  face,  cylinders  lR-in.  dia. 
!■>  28  in  Btroke.  Hoisted  a  two-ton  load 
from  the  4100-ft.  Level  with  B0  lbs 
steam  until  displaced  by  the  new  winder 
last  month. 

2 — H.  T.  Boilers — Two  52  in.  by  16  ft  and 
one  86  in.  by  lrt  It.,  pood  for  100  and 
140  lbs.  steam  pressure  respectively, 
the  latter  being-  practically  a  new  boiler, 
equipped  with  automatic  oil  burners, 
feed  water  regulators  and  oil  feed 
pumps,  two  BtackS  and  all  steam  piping 
and  litlniL--  necessary  to  run  the  above 
hoist. 


ith  shafts  and  bearings 


3 — 90 -in.  sheave 
for  lin.  rope. 

1 — -Norfolk  belt  driven  compressor,  with  I 
cylinders  16-in.  and  9  V.. -in.  by  18-in  : 
stroke,   in  good  condition. 

Price — 96.500    net    for    all    as    it    stands    at     I 


One  size   No.  4  Myers- Whaley 

Shoveling  Machine 

Thoroughly     overhauled     and     in1 
first-class  operating  condition. 

For  particulars  address: 

Copper    Range    Company 

John  M.  Wagner,  Purchasing  Agent 

P.    O.   Drawer   30.    Houghton,    Michigan. 


FOR  SALE 

Two  New  Lake  Superior 

Shuveloders 

Never  been  uncrated 
Will    Sacrifice    for   Quick    Sale 


MACHINERY  FOR  SALE 

HOISTS — Electric 

1  —  112-hp    D.  Bolll   wiiii   3-ph.  nou*. 

i    with   500,  .    D.C. 
Motor. 
I      ||  Iid     Bln|  I     Dl  II":. I    ».ti. 

HOISTS — sim,,, 


11. 

r 

■'1 

N.  . 

Ill 

11 

II      1 

—  M 

i 

It 

Ltd, 

1—11 


ii   <;. 


. 


Drum. 

IJruni 


14   !>» 
1  —  10    I    II    I 

2—8    I    10    Vulcsii.    Kltigl> 

McKarlane,    slnilo    Drum. 
4—6   i    8   Doublo  Kncll.in.    Smile   Drum. 
1—5     I    6    DSTl*,     Su.,-1.     Ilium 
1 — Anaconda    Prosi>eetor»     I 

COMPRESSORS— Belt    Driven 

2 — 8  i  8  Bury.   Uncle  BUI*. 

■   Franklin,    Single   stage.    |  | 
1  — 14    i   8   x    11    Franklin    ■.'  Stage.    S14    c.    f. 
1 — 16  i   10  i   12  Ingerioll   I  Mi,n,   410  c.  f. 
1  — hi   i  10  x   is  Lsrner  2-atage,   481  c.  f. 

1  — 16    X    18    Ingeraoll    Single    Stage.    500    e.    t. 

1— 25Vi  \  1 4  ■*,  x  M  Inter 2-8Ute   ikio  e,  f. 

1—22    X    13    X    36    Bi'ldler    i   Stage,     1400    c.   f. 
8 — 15   x   26   x   24    Laldlavr 

COMPRESSORS — Steam    Driven 

1  —  6    I    6    I    6    Ing. in  ,    29    c.    f. 

1  —  14    X    14    I    22    Rand  Single   stage,    391    e.   I. 
2— 14H  i   16  i   10  x   17  Lejrner  2-Stage  427  e.  f. 
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1—18    x    30    x    2 
1314  c.  r. 

2 — 8    x    17    x    15 
1100    r.    f. 

1—8   x  8    r    4% 
pressor. 


24  Laldlavt  2-St»ge. 
12  Laldlaw  2 -Stage. 
Clayton  Co.,   2   Cora- 


FILTERS 


1 — 14-ft.  x  1214-ft.    Portland 

1 — 14-ft.  i  12-ft.    Oliver. 

4  —  12-rt.  X  !l-ft.    Portland. 

I — 12-rt.  x  8-rt.    Portland. 

1 — 12-lt.  x  7  H  -ft.    Portland. 


9.7    rt.    i    5.2    ft. 

2 — No.    850    Kelly   Fillers. 

6 — No.     450    Kelly    Filters. 

1 — 21    In.   i    24    In.    Perrln.    55    plates 

1 — 21    In.    x   21    In.    Johnson.    55    plate,. 
11 — 6  ft.   I   6  ft.    Fl'ter  Leant. 
12 — 5.4    In.  X    4.6    In.   Filter  Leaves. 

THICKENER  MECHANISMS 

, — 40-ft.     x     7-ft.     Thickener    Mechanism,,     with 

Mechanisms,    with 


steel   tank 
-40-ft.    I     12-ft.    Thickei 


frith 


-36:ft.  X     12-ft.     Thickener     Mechanlsl 

3  —  32    ft.  dia.    Thickener    Mechanisms,    only. 

2 — 30-ft.  s     10-ft.     Thickener     Mechanisms,    with 

3 — 28    ft.  di8.    Thickener    Mechanisms,    only. 

1  — 18    ft.  dia.    Thickener    Mechanlsl 


AGITATORS 

6 — 10   I    10   Dorr  Agitators   with   steel   tanks. 

SAMPLERS 

3 — No.    1    Vezln    Samples 


CLASSIFIERS 


7 — 45-ln.    Akins. 

3— Model  C  Dorr  Duplex.    19   ft.    8    in.    long. 

1 — Model   C   Dorr   Duplei.    standard   length. 

1 — Allle-Chalmers  Annular  Classifier. 

1 — Richards   Vortex   Classifier. 

1- 


Compltie    Machinery    Stock    List    sent    on    reauei 

The  Morse  Bro».  Machinery  * 

Supply   Co. 

1734  Waxee  St  .    Denver.  Colo. 


PIPE 

From  Old  Hickory  Powder  Plant,  at  Bargain  Prices 

14.000    ft 16    inches     11.000    ft 14    Inches 

Walls    %    in.    thick.      Either    plain    end    or    fitted 
with    Van    Stone    flanges. 
Thousands  of  feet   smaller  sizes. 
Thousands  of  feet  hydraulic  pipe. 
Pipe  teas  installed  above  around,   covered  and  pro- 
tected   but    never    used. 

NASHVILLE  INDUSTRIAL  CORPORATION 
Jacksonville,    Tennessee 


DOUBLE  DECK  BUNKS 

For  Construction  Camps,  Mine  Bunk  Housegj  Etc 
Width  30  in.,  height  from  floor  58  in., 
weigtit  90  lbs.  heavy  steel  fabric  springs. 
6,000  bunks  available  for  quick  sale  at 
low  prices. 

30-in.  Cotton   Top   Mattresses,    used,  but  in 

pood    condition    and    thoroughly    fumigated 

NASHVILLE  INDl/STKIAL  CORPORATION 

Jacksonville.   Tenn. 


A.  H.  SIMPSON  CO. 

IRVIN  S.  THYLE 

Rebuilt  Machinery 


129  Fremont  St. 


New  Rails — Relayere 

Can,    Locomotives,    Steel    Product* 

Send  us  Yuor     Inquiries 

MERCHANTS  STEEL  &  SUPPLY  CQ. 

208  S.  La  Salle  St.,  Chicago.  HI. 


"The   House  of   Dependable  Servies" 

New  and  Relaying 
Rails 

of  all  Sections 
HYMAN-MICHAELS    CO. 

People  Gas   Building,   Chicago,   III. 
Branch  Offlcet: 

1324    Woolworth    Bid*.    New    Tork 
2116    Railway    Exchange    Bldg.,    8t.    Louis 
1313    First    Nat'l    Bank    Bldg..    Pittsburgh 

Write   or   wire   when   in    the   market    to 
BUY  or  SELL 

Please  Mention  this  Publication 
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Justinian  Caire  Company 

SAN  FRANCISCO.  CAL. 

The  Calkins  Company 

LOS  ANGELES,  CAL. 

"ADVANCE"           1 

COMBINATION        1 

MELTING          m 

Made  for  1 — 3 — 5  or  10 
crucibles 

Designed  to  meet  all 
m                       requirements  of 

jfl  ^                        the  Assayer 

AND                    | 

MUFFLE 
FURNACE 

'■•J$.'r 

Tangential  firing 

Circular  crucible 
chamber 

-^Bp^               Uniform  muffle  heating 

H 

■ 

American  Bridge  Company 

Empire  Building                       71  Broadway,  New  York 

Manufacturers  of  Steel  Structures  for  all  Classes 
particularly   BRIDGES   AND   BUILDINGS 

SALES    OFFICES: 

/-•■,,. „,                                             .,    .        _.       ,    _    ....                                       Pacific  Coast  Representative: 

Cincinnati,  Ohio L  nion    Trust    Building                    „    „    „      ,  „      ,          „       „     -r    „ 

.,,„„,„    r„                                                 ,.       ,,       „     ...                        U.  S.  Steel  Products  Co.,  Pacific  Coast  Dept. 

Detroit,  Mich.     .     .     .     Beecher  Ave.  <3  M.  C.  R.  R.          Portland.  Ore Selling  Building 

CHICAGO.  Ill 208  So.  La  Salle  St.          Seattle .  If  ash Mh  Ave.  So.,  Cor.  Conn.  St. 

Export   Representative:    United   States   Steel   Products   Co.,   30    Churh   St.,  N.    Y. 

■ 

m 
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WORTHINGTON 


ANNOUNCEMENT 

The  undersigned  announces  that  it  has  purchased  all  draw- 
ings, records  and  patterns  covering  centrifugal  pumps  and 
pumping  engines  manufactured  by  the  Camden  Iron  Works, 
Camden,  N.  J.,  and  formerly  sold  either  direct  or  through  R. 
D.  Wood  &  Co.,    Philadelphia)  and  others. 

Orders  for  complete  pumps  and  repair  parts  for  the  above 
will  be  given  prompt  attention  by  the  Worthington  Pump  and 
Machinery  Corporation. 

Your  further  business  is  solicited. 


WORTHINGTON    PUMP    AND    MACHINERY    CORPORATION 

Executive  Offices        115   Broadway.   New  York  City.      Branch  Offices  in  24  Large  Cities 


Yours  for  the  asking 

Fill  out  the  coupon  at  once 

The  "Cement-Gun"  Book  contains  the 
following  bulletins.  Let  us  know  what 
bulletins  you  want. 

;>  Building    Construction    114 

Gunite  in     he  Mines 131 

Decay   of   Timbers   in    Return    Air   Courses 133 

Masonry  Repairs 134 

Applications    and    Uses 122 

Slab    Test  s    and    Tables 

The  Cement-Gun  Co.  Inc. 

Allentown,  Pa. 

BRANCHES: 

New  York    Pittsburgh    Chicago    Sioux    City  « 

Los  Angeles  Spokane  * 

Ajfiit*    in    Eastern    Canada:    General   Supply  ## 

Company    of    Canada.    350    Sparks    Street.  * 

Ottawa.        Foreign      Agency:       International  ^ 

Cement-Gun     Company,     50     Maria     Plaats  #  ,y-' 

Dtreeht.  Holland.  +'  -&W 

S      .  <<•*> 

*  *■    &  ^  a%      -~        -r  > 
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LIDQERWODD 
MINE  HOISTS 


Steam  Hoists  up  to  1000  hp. 


Electric  Hoists  any  size 


Mine  conditions  vary,  and  a  successful  haulage  plant  must  be  designed  to 
meet  the  particular  conditions  of  the  mine  it  is  to  operate. 

THE  LIDGERWOOD  METHOD  is  to  first  study  the  work  to  be  done,  and 
then  recommend   the  type  and  size  of  hoist  best  fitted   for  the  work. 

This  method,  combined  with  careful  attention  to  design  and  construction  of 
r\?r\    detail,   has  made  the  success  of  the   IIIH'.ERWOOD  HOIST. 


Send  foi  Catalogs  on 
Electric  Mine  Hoists  and 
Steam  Mine  Hoists.  Just 
issued. 


Lidgerwood 
Mfg.  Co. 

96  Liberty  Street 
New  York 


Philadelphi, 
Chicago 


Pittsburgh 

Seattle 

Los  Angeles 

don,  England 

A  part  ado  SI  2,  M 


Sao  Paulo,  Brazil  Apartado  812,  Mexico,  D.  F. 
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A  Strong,  Durable 
Scale  for  Accurately 
Weighing  Valuable 
Metals 

This  all  metal  scale  is  designed 
to  meet  a  special  service.  In  the 
trades  where  valuable  metals  must 
be  accurately  weighed,  this  scale 
will  give  the  utmost  in  sensitiveness 
yet  has  the  required  strength  to 
withstand   heavy  service. 

The  suspended  platform  feature 
absorbs  all  platform  movement 
before  it  reaches  the  bearings, 
keeping  bearings  and  pivots  in 
continuous  contact  and  prevent- 
ing scraping  and  wear.  This 
assures  sustained  accuracy  and 
long  life. 


Fairbanks.  Morse  0r(§. 
INCORPORATED  I  I  CHICAGO  ^^"^ 

Oil 'Engines  -  Pumps  -  Electric  Motors'*  and  Qenerators-  Fairbanks  Scales  -  Railway  Appliances  -  Farm  Power  Machinery 
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THE  IMPACT 
SCREEN 

for   wet    or    dry   screening.      This 
is  the  v/et  screen,  with  distributor. 


Really  Close 
Screening — 

Such  a>  the  Imp. lit  Screen  has  ahead]  brought  to 
eat  many  mills,  will  speed  up  your  reminding 
department  in  a  way  that  will  surprise.  In  addition, 
the  Impact  Screen  will  materialh  reduce  your  bills 
for  wire  cloth,  and  handle  a  tonnage  that  is  incom- 
parable. 

Really  close  screening  is  a  profitable  subject  to  look 
into,  particularly  at  present.  May  we  send  you  a 
copy  of  Bulletin  9-B,  which  covers  the  matter 
thoroughly  '. 

Colorado  Iron  Works  Co. 

Denver,  Colo. 

New  York  Office:   30  Church  Street 
Milling  Machinery  and  Smelting  Equipment  Since   1860 


CLEVELAND 

"Pocket-in-Head"  Drills 

IV hy  pay  more 

for  Power  f 


Why  not  pay  less?  In  Cleveland  Pocket-in-Head  Drills  we  have 
produced  a  fine  mechanism  that  strikes  a  harder,  more  uniform  blow 
with  the  least  operating  and  upkeep  cost  of  any  drill  on  the  market. 
This  exclusive  Cleveland  Pocket-in-Head  feature  means  greater  foot- 
age drilled.  It  means  that  you  get  more  work  per  hour  for  less 
money.  And  we  stand  prepared  to  supply  you  with  a  drill  in  order 
that  you  may  prove   this — at  our  expense.     Get   in   touch  with   us. 

TRY  ONE  AND  KEEP  TAB  ON  THE  RESULTS 


EASTERN  HEADQUARTERS: 

Guv  Gregory.  M^r. 

Room  526.  ::<>  Church  St..  New  York  City 

MIDDLE  WEST  HEADQUARTERS: 

Colman  O'Shea.  M?r. 

.570    Gas    &    Electric    B'dff.,    Denver,    Col( 


CLEVELAND  ROCK  DRILL  CO. 

3743  East  78th  Street,  Cleveland,  Ohio 


PACIFIC  COAST  HEADQUARTER? 

C.  J.  Albert.  Msrr. 

J15  Mission  St..  San  Francisco.  Cal. 

Canadian  Trade  supplied  by 

Cleveland  Pneumatic  Tool  Co.  of  Canada,  Ltd. 

Toronto.  Ont. 


CLEVELAND  "VER1BEST"  HOSE  and  "NEVERLEAK"  COUPLINGS 
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If  you  can  select 
your  own  dryer 

well  and  good;  Bartlett  &  Snow  will  be  glad  to 

have  your  specifications  and  will  be  glad  to  figure 
with  you. 

But  if  you  cannot  make  your  own  selection;  or, 
if  you  want  to  have  the  suggestions  of  men  who 
are  handling  drying  problems  every  day  in  the 
week,  just  put  your  requirements  up  to  Bartlett 
&  Snow  engineers.  They'll  be  glad  to  tell  you 
just  how  your  work  should  be  done.  If  it  can  be 
done  properly  in  one  of  the  thirteen  different 
types  of  Bartlett  &  Snow  Dryers  they  will  tell 
you  which  one  it  is.  If  it  cannot  be  done  in  a 
Bartlett  &  Snow  Dryer  they  will  frankly  say 
so  too. 

Just  specify  the  hourly  tonnage,  the  amount  of 
moisture  in  the  wyet  material  and  the  amount  of 
moisture  (if  any)  that  may  be  left  in  the  product. 

THE  C.  O.  BARTLETT  &  SNOW  CO. 

CLEVELAND,  OHIO 


WE  SPECIALIZE 

on  prospecting  outfits.  Made  in 
many  different  styles  and  sizes  to 
meet  every    requirement. 

Send  for  our  new  Catalog 
P.C.-l  just  issued 

RIX  COMPRESSED  AIR 
AND  DRILL  CO. 


No 

00  Complete  Outfit.     Heavie 

•  t  piece  weights  but  250  lb«. 

San  Francisco  and  Los  Angeles 

LUNKENHEIMER 

Vklves  and 
Engineering  Appliances 


GLOBE.GATE.CHECK, 
POP  SAFETY,  BLOW-OFF, 

THROTTLE,  SAFETY 
HOHRETURM  VW.VES.ETC. 


IH£  LUNKENHEIMER^ 


CINCINNATI 


WATER  COLUMNS, COCKS, 

WHISTLESJNJECTORS, 

LUBRICATORS.OIL  »"0 

GREASE  CUPS.ETC. 


SAFETY- ECONOMY- PERMANENCE 
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GREASE 


GREASE 


AIR  DRILLS 


C^/i.RIO  Crease  and  OniegaGrease  are  two  lubri- 
cants manufactured  especially  fur  use  in  air  oper- 
ated tools  and  drills. 

The  amount  of  work  these  tools  can  perform 
depends  upon  two  major  factors — First,  the  rate  of 
speed  at  which  they  operate  and  second,  their 
ability  to  render  a  maximum  of  uninterrupted 
service. 

To  attain  the  first,  the  lubricant  used  must  be 
light  enough  to  feed  properly  in  the  presence  of 
moist  air  and  water.  To  insure  the  second,  the 
lubricant  must  be  of  a  consistency  which  will  not 
waste  excessively  or  require  too  frequent  replace- 
ment. 

Ario  and  Omega  greases  adhere  to  wet  surfaces 
and  are  not  washed  off  by  the  action  of  moist  air. 
They  do  not  gum  or  corrode. 

If  you  have  ever  experienced  trouble  in  the 
lubrication  of  these  high  speed  tools,  let  us  demon- 
strate how  perfectly  Ario  and  Omega  greases 
perform. 


STANDARD    OIL 
COM  P  A<N  Y 


Chii 


ago, 


III 


17101S. 


\fi Itoff 


!!li  ', ;"• mi1'1  „Md' , I Am!. 


ZF&i a 


Uses 
_    lessair- 


Cochii 
RodcHammi 


has  a  patented  valve  mechanism 

It  has  the  quickest  movement  of 
any  valve  made.  Thi-  enables  the 
hammer  to  strike  hard  and  fast 
blows.  The  valve  cuts  off  early 
allowing  the  air  to  expand,  thus 
saving  power.  It  has  proven  its 
superiority.  It  is  one  of  the  rea- 
sons why 

COCHISE  DRILLS 

USE  LESS  AIR 
WHILE  DRILLING 
MORE  FOOTAGE 

Arrange   today  for  a  free   demonstration 
on   your  own   property. 

Cochise  Machine  Company 

Los  Angeles,  Cal. 


The  Patented 

Cochise  Spool  Valve 


=3 
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Nothing  but  cars — that's  all 
we've  built  for  50  years.  Our 
whole  factory  devoted  to  your 
requirements  in  this  line. 

Catalogues  on  request 


ft*        I 


The  Watt  Mining  Car  Wheel  Co. 

Barnesville,  Ohio 

Denver:    Lindrooth,   Shunart  &   lu.,   Boston   Bids. 

S  in  Kraneiseo:  N.  D.  Phelps.  Sheldon  Bldg. 

Philadelphia:  Kdelen  A   Co.,  ■;:;.",   Commercial  Trust  Bldg. 


PLYMOUTH  I 

Gasoline  Locomotives  | 

For    all     Industrial    Haulage  1 
Ask   for  Bulletins 


'.  Iiiliflliiiiiu  IIIIUIIIIIIII 


'See  Information  in  Keystone  Mining  Catalog" 
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!  Laboratory  Supplies   A 

*mm 

^>  Oil  Burners 

1 

|  Fire  Clay    Product*  H 

■I£ 

It  Metallurgica 

Furnacei 

1 

1    THE   DENVER 

FIRE 

CLAY   COMPANY 

I 

Denver 

Colorado,   U.  S.   A. 

1 

|      Mew    York    OOtx:    M   K.   41st   St. 

Utah    Dept..    Sal* 

Late  Ottr 

J 
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ROBERTSON  PROCESS  METAL 

A   Riut    and   Corro»ion-Proof 

Building   Material   for 

Permanent    Roofs,   Siding   and   Trim 

Write  for  Sample 

H.    H.    Robertson    Co.,    Pittsburgh,   Pa.     | 
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An  Atlas  Gasoline 
Locomotive  for  $1400 

Having  draw  bar  pull  of  1500  lbs.  This 
is  a  sturdy,  substantial,  effective  locomotive 
that  will  stand  up  to  its  job  and  perform. 

"You  Can't  Afford  To  Be  Without  It" 

THE  ATLAS  CAR  &  MFG.  CO. 

Engineers  Manufacturers 

CLEVELAND,  OHIO 


Q 


West  Virginia  Rail  Co. 

Manufacturers 

Light  Stee    Rails 
and  Accessories 

I-12-16-20-25  30  35  «•  45-IDl.  pel    Id. 

Huntington,  W.  Va. 


OTTUMWA  IRON  WORKS 

OTTUMWA,  IOWA 

Manufacturers    of 

Electric   and   Steam   Hoisting   Engines 

and    Mine    Equipment 


Ottumw*   Patent   ROLLER   BEARING   TRUCKS 

For  Mine   and    Industrial    Cars 

iiiniiitiit iniiiiiiiimi i HimiiiimiiiiiKiiimimiimimiiii mimimiiHiimiiiJimiimiiHiiiiiiiiHuiir 


ELECTRIC   TRAMMING  LOCOMOTIVES 
Trolley — Storage  Battery — Combination 

Narrow  or   Wid*  Gauge 
Light  or  Heavy  Hauling 

1    1   Goodman  Manufacturing  Company,"/"*0 

(Al 
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Two 

Great 

Americans 


Mine  and  smelter  haulage  costs 
are  enormously  reduced  through 
the  installation  of  an  American 
Gasoline  Locomotive. 

No  overhead  trolley,  no  power 

plant,  no  charging  apparatus,  no 
rail  bonds — only  track,  gasoline 
and  this  locomotive.  And  the 
fuel  consumption  is  negligible. 
The  "American"  is  built  in  sizes 
from  4  to  7  tons,  for  gaugss 
ranging  from  24  to  56}  _>  inches, 
and  has  a  drawbar  pull  of  1600 
pounds.     Simple  yet  powerful. 


11  "Reasons  Why" 
It's  a   mighty  fine  investment 

- — Hercules    Five    Main    Bearing    heavy   duty 
type  motor  with   Monarch  Governor. 

!— — Moat   efficient  cooling   system 
-Telescopic     design     coupling 

transmission  housing:. 
4 — Self-aligning    axle    bearing-? — defy    uneven 

5 — Hardened   steel    sleeves   on    . i x  1  e    and    jack- 
shaft  bearings. 
6 — Positive  sanders  to  all  wheals. 
7 — Straight  ahead   full   direct    vision. 
8 — Accessibility  to  all  parts. 
9 — Simple!     Anyone  can   run   or  repair  it. 
10 — Lowest   possible   maintenance    and    upkeep 

costs. 
11 — Extremely   sturdy   construction. 


Want  details?     Just  write  for  them! 


The  Hadfield-Penfield  Steel  Co. 

Bucyrus,   Ohio 


JVc    TVUnJUfr 
(Xxruiro. 


Details  of 

field  procedure 

for  the  petroleum  geologist— 


I'his  is  a  complete  handbook  on  the  specialized 
field  methods  that  have  brought  about  the  pro- 
ficiency of  the  modern  oil  geologist  in  the  analysis 
of  those  structural  conditions  found  in  the  oil 
fields. 

Field  Methods 

in  Petroleum 

Geology 

By  G.  H.  Cox.  Ph.D..  B.M..  formerly  Profl 
Missouri    School    of   Mines   and    Metallurgy    c.    L     Dake 
Professor  of  Geology,  Missoui 
iray  and  G.  A.  Muilenburg    Assistant 
of  Geology.  Missouri  School  of  Mines  and  Metallurgy. 
305  pages,  pocket  size,  flexible,  illustrated 
$4.00  net,  poslpaid. 

In  the  introduction,  are  summed  up  briefly  and 
concisely  the  various  methods  of  oil  accumulation. 
us   thej    are   ordinarily   conceived. 

Chapter  I  describes  the  instruments  commonly 
used  in  the  field  work  of  the  petroleum  geologist; 
Chapter  II  outlines  instrument  methods  in  gen- 
eral use;  in  Chapter  III  arc  discussed  the  various 
geologic  criteria  that  are  used  in  correlating  beds 
and  identifying  structures;  ami  Chapter  IV  is  de- 
voted to  the  personnel  of  the  field  party,  to  the 
actual  field  procedure  in  reconnaissance  and  de- 
tailing, and  to  the  preparation  of  the  map  and 
final    report. 

Examine  this  helpful   book 
for  10  days,  FREE 


7  tee  Sxamhiatfcn  Ccupcn 


McGraw-Hill   Book  Co.,  Inc.,  370  Seventh  Ave..  New  York. 

You  may  send  me  on  10  days'  approva' :  Cox's  Field  Methods  in 
Petroleum  Geology.  S4.0O  net.  postpaid.  1  agree  to  i  m.t  for  toe 
book  or  return  it  postpaid  within  10  days  of  n 
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Name    of    Company    
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Monarch 

Continuous 

Revolving 

Furnaces 


Motor     driven,      non 

crucible        bum        111 

capacities     from     SOu 

1  lbs    per  heal 

>:as     may     be 

II  fuel. 

I    on    Rtquest. 


The  Monarch 
Engineering    &    Mfg.    Co.         | 
1206    American    Bldg., 
Baltimore.  Md..  U.  S.  A. 
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INDUSTRIAL  — AGRICULTURAL  —  \IUN  IC1PAL  —  RES1DEN  Tl  A I 

A  TYPE  FOR  EVERY  SERVICE 

Bulletins   on   request. 

THE  GOULDS  MANUFACTURING  COMPANY 
Seneca   Falls.   N.   Y. 


McKiernan-Terry  Drill  Co. 

_anu<acturer<  ol 

Core  Drills— Pile  Hammers 

Lifting  Jacks  I 

21   Park  Row.  New  York 
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CORE  CONTRACTORS   | 

For  Diamond  Drilling  for  ar.v  mineral — including  coal  and        I 
oil.  in  any  field.      Established  1884.     Ask  for  booklet  2122.        | 

Sullivan   Machinery   Company 

126   SO.    MICHIGAN    AVE..   CHICAGO  I 
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PELTON 
HYDRAULIC  TURBINES 

Valves,  Governors,  and  Centrifugal  Pumps 

THE  PELTON  WATER  WHEEL  CO. 

Hydraulic   Engineers 

ison  Street  100  Broadway 


DE  LAVAL  STEAM  TURBINE  CO. 

Trenton.   N.  J. 

Steam     Turbines,     single    ami     multi-stage,  geared    and  =" 

directly  connected,  and   for  belt  and   rope  drives;  for  all  = 

Bteam  conditions;  capacities  up  to  15.000  H   P.    Catalog  D.  = 
Complete  Turbo  Generator  Set*. 

Double  Helical   Speed   Reducing  Gears  for  blgb  speed  = 

service.    Cataloc  G  = 

Centrifugal    Pumps,    single  and    multi-stage,  horizontal  E 

and  vertical  shaft,  for  all  heads  and  capacities.    Catalog  B.  = 

Centrifugal  Blowers  and  Compressors  for  all     deliveries  = 
and  all  pressurep  up  to  125  lbs.    Catalog  L. 
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NOTHING  NEW! 

Falk  Gears  have 

ALWAYS  been 

strongest  at  the  base. 

The    Falk    Corporation 


Milwauke 


Wis. 


HP»KDTT(| 


SPUR 
WORM 
BEVEL  GEARS 


FAWCUS  MACHINE  CO. PITTSBURGH.  FA. 
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ORRiS 

CENTRIFUGAL  PUMPS 

Since  1864  we  have  been  building  Centrifugal 
Pumps,  Hydraulic  Oredges  and  SU-am  Knglnes. 
You  can  uipcnd  upon  the  Morris  reputation. 
Morris  Machine  Works.  Baldwinsville.  N.  T. 
Pittsburgh  Ogire-  Harris  Pump  &  Supply  Co. 
Principal  Ci 
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i-.irinii    List   of  Prominent    i  -.  r. 

Al&rtka  Juneau  Gold  Mining  r<>  Anaconda 
Copper  Mining  Co  .  Anion*  Copper  Co  . 
inspiration  Cons.  Copper  Co  Miami  Copper 
Co  .  0    9.  SmeltU.(  A  ReOnlnr  Co  .  ate.,  sic 


Krogh  Sand  Pumps 

You  can't  stop  the  abrasive  action  of  sand — but  you  can 
regulate  the  pump  design  so  as  to  reduce  the  damage  done. 

I'liat's  just  the  way  Krogh  Pumps  are  built  and  we  invite  your 
inspection  of  them  and  calJ  your  attention  to 
their  easily  removable  deep-chilled,  car  wheel 
iron   liners  and    impellers.     Catalogs   sent   on 
request. 

The  Krogh  Pump  &  Machinery  Co. 

147   Beale  St..  San   Francisco,  Cal. 

Sinking      Pumps— Centrifugal      Pumps 
Motor   Driven   Pumps — Dredge   Pumps 


minium 


Nuttall 


Locomotive  Gears 
Hoisting  Gears 
Pump  Gears 
Cutting  Machine  Gears 
Trolleys — Pole  Heads 
Flexible  Couplings 
Heat  Treating 
Power  Engineering 

RD.NUTTALL  COMPANY 

PITTSBURGH  ^,  PENNSYLVANIA 


AH  Westinghouse  Electric  and  Mfg.  Co.  District  Offices 
are  Sales  Representatives  in  the  United  States  for 
Nuttall    Electric    Railway    and    Mine    Haulage    Products. 


Gears  of  Repute 

you  may  require.  Our  equipment  is  most  complete  and  our  me- 
chanics are  past  masters  in  the   irl      ■   great   m  hkii  -       Not  a  false 

motion  is  made  in  the  routing  of  your  order  and  you  benefit  in 
hours  saved  on  every  gear.  Try  us  in  an  emergency  and  prove  it 
Get  a  late  copy  of  the  '  Phil'ie  Gear  Book."  You  need  it  in  your 
equipment   library. 

"Hurry  Orders  and  Breakdown  Jobs" 

IMMEDIATE   ATTENTION. 


Philadelphia 


Arf     I    1120 1128  Vine  St 
VYorKS  Philadelphia 


SAMSDN'ELECTRIC MINE  HOISTS 

IRON  WORKS  DEPARTMENT 
The  English  tool  k  Supply  Co.  Kansas  city.mo.  u.s.a. 


AAAAGEKRS 


Catalogue  No    86  5 

Niles-Bement-Pond  Co 

111     Broadway,    New    York 


FLORY  HOISTS 

S.  FLORY  MFG.  CO.,  Bangor,  Pa. 


Ne 


York 


95   Liberty   St., 
House   Building,   Pittsburgh.    Pa. 
nock   Block.  Chicago.  III. 
Chas.   T.    Lehman.    Birmingham.    Ala- 
Banks  Supply  Co.,   Huntington.   W.   Va 
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Every  year  "Engineering  and  Mining  Journal-Press" 

Gives  you  the  equivalent  of  these  26  books 

covering  every  angle  of  mining 

ASURVEY   of    the    contents    of   "Engineering  and   Mining 
Journal"  for  1921  reveals  the  interesting  fact  that  the  equiv- 
alent of  these  26  books  of  standard  size  was  published. 


Book 


Advances  in  Mining  Methods  Underground 

"  Surface  Plants 

Forward  Steps  in  Milling  and  Metallurgy 

Mines  and  Mineral  Resources  of  North  America 

"  "  the  Old  World _ 

Mine  Legislation _ _ _ 

Mine  Economics  and  Statistics 

The  Geology  &  Production  of  Petroleum _ 

The  Non-Metallic  Minerals— Resources  and  Production  Methods 

The  Non-Metallic  Mineral  Market 

From  Week  to  Week  in  the  Metal  Market 

Who's  Who  in  Metal  Mining „ 

Current   Mining  Events — U.  S.  Vol.  1 _ _ 

"     2 

* 3 _ 

4 

"         Canada  and  Mexico 

"         Foreign... 

Mining  Society  Meeting  and  Transactions _ 

Geology  and  Prospecting,  Welfare  and  Safety..— _ 

Mine  Management _ 

Mine  Organization _ 

The  Investment  Phasei  of  Metal  Mining 

New  Mining  Equipment  and  Its  Uses 
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SINCE  this  survey  was  made,  ENGINEER- 
ING and  Mining  Journal  has  been  con- 
solidated with  the  Mining  &  Scientific 
PRESS,  into  a  genuine  master-mining  publica- 
tion, covering  with  a  promptness  and  com- 
pleteness never  before  possible  every  develop- 
ment of  importance  in  every  branch  of  mining 
and  metallurgy. 

If  you  are  not  already  a  subscriber,  fill 
scription  is  about  to  expire,  use  this  same 


Both  editorial  staffs  have  been  retained.  Each 
issue  has  20%  more  editorial  contents/ 

If  all  this  fresh,  timely  material  on  your  every 
mining  problem  could  be  printed  in  cloth- 
bound  books,  you  would  cheerfully  pay  $75 
for  them.  Yet  ENGINEERING  &  MINING 
JOURNAL-PRESS  makes  it  all  available  to  you 
for  only  $4  a  year — less  than  8c.  a  week. 

in  and  mail  the  coupon  today.    If  your  sub- 
form  to  renew  it  at  once. 


(II  already  a  subscriber 
check  here  □  and  your  order 
will  be  extended  one  year 
beyond  the  present  expira- 
tion date  ) 
Enrlneerinx  and  Mining  Jonrnal-Preca, 
Tenth  Ave.  at  36th  St..  New  York  City. 

Tot   may  enter  my  order  Jor  one  year'a  subscription  to  Bnxineerine 
and  Minlnx  Journal-Press. 

Name     

Street   or   Box   No 

Oty    and    State 

Company  and  Position 

•wbacription    rate  everywhere  lxt  D.  S.  and  Possessions.  Canada  and 
Mexico,  fi:  loreirn.  J6. 


Fill  in,  tear  out 
and  mail  this 
coupon  today 
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Speedsup 
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i  ur  tunnels,  crosscut!,  drifts 
in il  stopes.  Saves  time.  Saves 
money. 

Writt  for  Catalog  4-/T. 

Lake  Superior  Loader 

Company 

Duluth,   Minnesota 


NEW  YORK 
ENGINEERING  CO. 


2  RECTOR  STREET 
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I  DREDGES  FOR  GOLD  AND  TIN  I 
UNION  CONSTRUCTION  CO. 

351    California  St.,   San  Francisco.  Cal. 

Neill  Jigs — Union  Churn  Drills 

^rtiiMmimiimmiimiimimiimmiiimiiimiiimiiiiiniiiitTiiiiiiiiiiiiiiiiit iiiimii iiiiiiih iiiniiiiiiimiiiiiimiiiiiiiiiE       = 


.'iiiminiii nmii m iiiimniiiinin 


BROWNHOIST 


Locomotive    Cranfi 
Grab    Buckets 
Drag-Line    Bucket* 
Electric    HoUtl 


Tram  rait*  A  Trolley* 
Overhead    Tr.    Cranea 
Pillar    A    Jib    Cranei 
Heavy   Dock   Machine*- 


THE  BROWN  HOISTING  MACHINERY  CO. 

Cleveland,    Ohio 
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GOLD  AND  TIN 
DREDGES 


"EMPIRE" 

PROSPECTING 

DRILLS 


CESl 


IGOLD  DREDGES  I 

Yoba  Ball  Tread  Tractors.    Tuba  Centrifncal  Pumps. 
THE  YUBA  MANUFACTURING  COMPANY 
Works:     MarrsvDJe,    Cal.       Sales  Offices:   433   California   Street 
San  Francisco.  Cal. 
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|     Blowers 

Exhausters 

The  Connersville  Blower  Go. 

| 

i 

Connersville,  Ind. 

I 

I     Boosters 

Pumps 

J 
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SULTlMATtLY  A  BLRY  '  UNIVERSAL"  VARI Aid  I    VOLUME  3-C YLINDER  = 
|  2-ST AGE  AIR  COMPRESSOR.     WHY  NOT  INSTALL  ONE  NOW?  = 

_  _  Silent  as  thel 
Durable 
Pyramids 


Sphinx 


NORTH  MILWAUKEE  WISCONSIN 

Chicago     Detroit     Kansas  City      El  Paso 


AINSWORTH 

PRECISION   BALANCES   AND 
SURVEYING  INSTRUMENTS 


THE  PRECISION  FACTORY  te'iTstf 


NEW  YORK,  U.  S.  A.    I 


The  "Empire"  Hand 
Prospecting  Drill  re- 
duces placer  mining  to 
an  exact  science elim- 
inates all  doubt  and 
chance — g.'ves  definite, 
known  factors  upon 
which  dredging  oper- 
ations can  be  based. 
See  that  your  placer 
property  is  "Empire"- 
tested — it  will  save  you 
money.  Write  for  the 
Catalog. 
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1  "Marions"  Speed  Up 
IHeavy   Excavating 
|Work 

w^i  y  '"itf  \ 

iThe  Marion  Steam  Shovel  Co. 
=  Marion,  Ohio,  U.  S.  A.                            Af 
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Senrl    for   Dtmct  iptiv*    Literature 

Bulletin    A-8   •(    Balances   and    Weigb-i 

Catalog    B-8   of   Smrveytar    Instruments 

Bulletin    C-S    of    Improved    Brunton    Transri 


BERGER 

Monitor  Transits  and  Levels 
C.  L.  BERGER  &  SONS 

BOSTON,  MASS..  U.  S.  A. 
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Jrinsyi 


MERIT  TEMPTS  IMITATION 

. .  >  are  made  only  by  Jenkins  Bros. 
v<    the  Jenkins   Diamond   and   signature 
cast  on  the  body —a  valve  without  this  identifica- 
tion is  not  a  genuine  "Jenkins." 

:i  types  and  sizes  for  all  requirements  of 
plumbing,  heating,  and  power  plant.  At  supply 
houses  everywhere. 

■Jenkins  service  can  only  he  expected 
from  genuine  Jenkins  I  'alecs." 

.  I  NS  BROS.  ,s 


PINE  FLOTATION  OILS 

Standard   "350"   Crude  and   other   PENTARCO   pine 

flotation  oils.      Used   by   leading   American   operators 

Manufactured  and   distributed  by 

Pensacola  Tar  &  Turpentine  Co. 


Gull   Point.   Florida 


IIIIIHMIIIIHIIItlllle* 


ilter  sabs      SPECIAL  CLOTH      f»rn  coy*«B 


gkaTAwg 


POROUS  BO 


ttoms 


FLOTATION  OILS 


No.  5  PINE  OIL 


Effective  Oils  of  Each  Class 


PINE— HARDWOOD—COAL  TAR  OILS 
1   General  Naval  Stores  Co.,  90  West  St.,  New  York 
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CRANE 
PIPE  JOINTS 


SINTER  YOUR  FINE  ORES 

Special  Problems  in   Ore    Treatment 

DWIGHT  &  LLOYD  SINTERING  CO.,  Inc. 


29   Broadway 

Cable  Addr 


New  York  City 


"Sinterer — New   York" 
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The    Greenawalt    Sintering  | 
Apparatus  and  Process 


John     £.     Greenawalt 

SO  Eaat  42nd  Stmt 

New  York,  N.  Y. 


W.     E.     Greenawalt 

SS  South  Sherman    Street 
Denver.  Colorado 


Harbison-Walker    Refractories    Company 

ma-Ncfactukers  or 

High  Grade  Silica,  Chrome, 

Magnesia,  and  Fire  Clay   Brick, 

Dead  Bumed  Magnesia  and  Furnace  Chroma 

Chrome  Ore. 

PITTSBURGH,  PA. 


Automatic 
Improved 


DRYERS 


Blue  Center  Steel  Rope 

.Heel  Made  in  Small  Furnaces. 
Acid  Open  Hearth  Process 
John    A.    Roebling'i    Sons    Company,    Trenton,    N.    J. 
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k      Trolley  Supplies,  Rail  Bonds 

fD 

t\m           Porcelain  Insulators 

lie 

W  The  Ohio  Brass  Company 

"                     -MANSFIELD,  OHIO 

— a  manufacturer 

in  Newark,  N.  J. 

—saved  $200 

buying  from  an  Indiana  dealer  ia 

— second-hand  machinery 

through  his  advertising  ia  the 

— searchlight  section 

fit  pays 
to  read  the  Searchlight. 
It  pays 
to  advertise  in  the  Searchlight 
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ORES— METALS— MINERALS 

FERRO-ALLOYS 
ALUMINUM 

SHEETS  ADD  QJQOTS 

Molybdenum  Manganese 

Tungsten  Vanadium 

Bismuth  Chrome 

Copper              Antimony  Zinc 

Lead                      Nickel  Tin 

GOLD— SILVER— PLATINUM 

Charles  Hardy  &  Ruperti,  Inc. 
115  Broad  St.,  New  York  City 


Cyanide  of  Sodium  96-98^ 

Cyanogen  Content  51-52% 

"Cyanegg" 

Sodium  Cyanide  96-98%  in  egg  form,  each 
egg  weighing  one  ounce. 


The  Roessler  &  Hasslacher  j 
Chemical  Co. 

709-717  Sixth  Ave.,  New  York,  N.  V. 

Works:  Perth  Amboy,  N.J. 


The 
American  Metal  Co.,  Ltd. 


61  Broadway 
New  York 

Boatman's  Bank  Bldg. 
ST.  LOUIS 


Oliver  Bldg 
Pittsburgh,  Pa. 

A.  C.  Foster  Bldg. 

DENVER 


Buyers  of 

Gold,  Silver,  Lead,  Zinc, 
and  Copper  Ores,  Copper 
Matte,  Copper  Bullion 
and  Lead  Bullion,  Molyb- 
denum Concentrates  and 
Tungsten  Concentrates 

Producers  of 

Gold,  Silver,  Copper, 
Lead  and  Zinc 
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DUXBAK  NUTAN 

Steamproof — Leather  Belting 


The  Belt  that 
can  stand  the 
boiling  test. 


fanners 

"Bill  Manufacturer*  § 

Main   Office  and  = 

Factory:  | 

39  Ferry  Street.  | 

New   York  § 

Tanneries: 

Bristol,    Term.  | 

nd  Distributors  in  all  leading  cities  throughout  the  World  | 

iimimiMmiiiiijiiiimiiiiiiimiimiimiiiiiiiiiiiiimiiiiiiiiiiiiiiimimiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiin 


THE  GRASSELLI  CHEMICAL  CO. 

Producers    of 

ZINC 

ZINC  DUST 

SHERARDIZING  ZINC 

Buyers  of 

ZINC  ORES 
ZINC  CONCENTRATES 


Guardian  Building 
CLEVELAND,  OHIO 


347  Madison  Avenue 
NEW  YORK,  N.  Y. 


ROBINS  CONVEYING  MACHINERY  |  | 

For  every  material   handling  need. 

=      We    design,    manufacture    and    erect    BELT    CONVEYORS.    BUCKET    ELEVA-      =  = 
H      TOBS,  SKIP  HOISTS.  COAL  AND  COKE  CRUSHERS.     PEBFEX"  SCREENS.     = 

=      COAL    STOCKING    AND    RECLAIMING    BRIDGES,    and    many    other    types    of     =  | 

=      material  handling  equipment.      Write  tor  Hani-book  »t  Conveyor  Practice.  =  = 

ROBINS   CONVEYING    BELT   COMPANY 

=     New  York.  15  Park  Row  Chicago.  Old  Colony  Bldg.     =  = 

=     Boston,  70  Kilby  St.  Pittsburgh.  Cnion  Arcade  Bldg.     §  = 

1      El  Paso,  Tei.,   349  First  National  Bank  Bldg.;   Birmingham,  Ala..  C.   H.  Darts     =  = 

=      Engineering  Co.;   Toronto,  Ontario,  Gutta  Percha  &  Rubber.  Ltd.;   San  Francisco,     =  = 

1      The  Orlffln  Company.  =  = 
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Ball  Bearing  Belt  Conveyors 

Trump  Measuring  and  Mixing  Machines 

1   Merrick    Conveyor    Weighers    for    Belt    Conveyors   §  | 

|    The  Conveying  Weigher  Co.  90  Wert  St.,  N.  Y.    |  | 
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TRANSMISSION  MACHINERY 

THE  Caldwell  line  is  complete.  Bearings — heavy, 
properly  designed,  and  well  finished.  Pulleys  of 
ample  weight  and  accurately  turned.  In  fact,  the 
entire  line  has  achieved  outstanding  recognition  under 
hard  service.      Let  us  figure  on  your  requirements. 

H.  W.  CALDWELL  &  SON  CO.     Link-Belt  Company,  Owner 

Dallas.  Texas.  709  Main  Street.         Chicago.  I  7th  Street  and  Western  Ave. 
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BALBACH  SMELTING  AND  REFINING  COMPANY,  Newark,  N.  J. 

Established  1852 
Buyer*    of 

Ores — Concentrates — Lead   Bu  llion — Dore  Bullion — Residues 

Containing 

Gold — Silver — Platinum — Copper — Lead 
Purchase  and  Sales  Depts.:  280  Broadway,  New  York,  N.  Y. 


| 


1. 1 1 1  ■- i I 
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SVILLE        ZINC        COMPANY 

Bartlesville  and  Blackwell,  Oklahoma 


ZINC  OXIDE 


ZINC 


ZINC  DUST 


Prime  Western  and  Brass 

Sole  Agents: 

THE  AMERICAN  METAL  COMPANY,  LIMITED 

61  Broadway,  New  York 
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United  States  Metals 
Refining  Co. 

New  York  Office:  61  Broadway 

Smelter  and  Refinery  at 

CHROME,  NEW  JERSEY 

Buyers  of: 

Ores,  Mattes,  Concentrates,  Residues 
1  containing  Copper,  and  or  Silver,  and  or  Gold,  |   | 
Copper  Bullion,  Black  Copper, 
Copper  and  Brass  Furnace  Materials        |   § 


Irvington  Smelting 

&  Refining  Works 

Formerly  Glorieux  Smelting  &  Refining  Works 
Buyers,    Smelters    and    Refiners    of 

Gold,   Silver,   Lead,   Copper  and    Platinum 
Ores,  Sweeps  and  Bullion 

Manufacturers  of  Copper  Sulphate 
Irvington,  New  Jersey 

Lehigh  Valley  K.  R.  connection 

New    \<>rk   Office: 

CHARLES  ENGLEHARD,   Hudson   Term.  Bldg.,  30  Church   St. 


nmi iiiiiiimiimiiiiiiiiiiiiiHiiiMiiiiiiiimiHiiiMiiiHiiiMiii in 
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Producers  of: 

Electrolytic  Copper,  "DRW"  Brand 

Silver,  Gold, 

Platinum,  Palladium,  Selenium 


i    1 


ILLINOIS  ZINC  CO. 

PERU,  ILLINOIS 

Biannfaetaren  of 

SELECTED  BRASS,  SLAB  ZINC 
and  SULPHURIC  ACID 

Rollers  of  SHEETS,  PLATES  and  STRIPS 

ZINC  in  special  sizes,  squares  and  circles,  cut  to 
order.  Etchers',  Engravers',  Lithograph- 
ers' and  Battery  Plates.  Paper  and  Card 
Makers'  Sheets. 

EASTERN  SALES  OFFICE 


Tel.  Worth  1496  280  Broadway,  New  York 
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International  Smelting 
Company 

New  York  Office,  25  Broadway 
Purchasers  of 

Gold,  Silver,  Copper  and  Lead  Ores 

Smelting  Works  Ore  Purchasing  Department 

International.    Utah  Miami,   Arizona  618    Kearns   Building,    Salt    Lake   City,   Utah 

Refineries 

Raritan  Copper  Works,  Perth  Arnboy,  N.  J. 
International   Lead   Refining   Co.,  East  Chicago,   Ind 


aUIIJIUimilllllllllm nun i i i iniiiimmiimniiniiii 


United  Metals  Selling  Company 

25  Broadway,  New  York 


Electrolytic  Copper  N  E  C  &  B  M 
Best  Selected  Copper  A  B  S 

Pig  Lead—  "tJTciSEr"  International  I.  L.  R.  Co. 

Electrolytic  Zinc  Anaconda  Electric 


FlirhMl    Grade    nod    Purity 


Selenium,  Arsenic,  Nickel  Salts,  Tellerium 
Copper  Sulphate 
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AMERICAN  ZINC,  LEAD  &  SMELTING  CO. 

Purchasers  of 

Zinc  and  Lead  Ores 

Address,  1012  Pierce  Building,  St.  Louis,  Mo. 


Exploration  Department  for  the  purchase  of 
Metal  Mines  &  Metal  Mining  Companies,  55  Congress  Street,  Boston,  Mass. 
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American  Zinc  &  Chemical 


Workt  _  Office: 

L«nBeloth.    Pa.       CjOmpanV  Oliver  Bldg 

Producers  of 


Pittsburgh 


Zinc 


Prime  Western   and   Brass 

Zinc  Oxide     Zinc  Sulphate     Zinc  Dust 

Salt  Cake      Nitre  Cake 

Sulphuric  Acid 

Coal 

Buyers  of  Zinc  Ores 

80LB    AGENTS 

The  American  Metal  Co.,  Ltd. 

61   Broadway,  New  York 


r^enith 
mc 
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AMERICAN  SHEET  AND  TIN  PLATE  COMPANY,  PITTSBURQH.PA. 

i""'"i" "i i""ii"ii""imii"ii""ii"i"iimimiii m 
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ATKINS  KROLL  &  CO.,  San  Francisco 

IMPORT  MERCHANTS 

DANISH    FLINT    PEBBLES.    SILEX    LINING     CYANIDE 

QUICKSILVER.    MINING    CANDLES.       FIREBRICK 

BORTS    AND    CARBONS.       BLACKSMITH    COAL.       COKH 

IMPORTRD   FUSE.     SCHEELITE  CONCENTRATES 

SUPERIOR  QUALITY  ZINC  DUST 

STOCKS    CARRIED 

'iiiiiiiiniiHiiiiiiiiiiiiiiiiiiiiiiiiuiiiitiiiiiiiiiiiiiiiiiiiiin 


Matthiessen  &  Hegeler  Zinc  Co. 

La  Salle,  111. 

Manufacturers  of 

Sheet  Zinc,  Rolled  Zic  Plates, 
Ribbon  Zinc  in  Coils, 
and  Sulphuric  Acid, 

Smelters  of  Zinc, 
Choice  Brass  Special 

Sheet  Zinc  for  use  in  the  Cyanide  Process,  perfortated 
so  as  to  meet  the  requirements  of  the  Mexican 
Customs  Laws. 


Eastern  Office: 
adway,  New  York  City 


Telephone  Barclay  S291 
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ASSAYERS  &  REFINERS 

Specialists  in 

Palladium  PLATINUM  Iridium 

Rhodium  Ruthenium  Osmium 

Gold  and  Silver 

PLATINUM   8CBAP  PUKCHASID 

BAKER  &  CO.. INC. 


_     Refiners  and  Workers  of  Platinum  Offlld and. Silver     \ 

o  _  >© 

54  Austin  St.      .<„,..,    ,, 
NEWARK.  N.  J.    S^W-d-aA-LCI-MR, 


J»au..i,  'juNcwYoili 
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The  Hegeler  Zinc  Company 

Danville,  Illinois 


Smelters  of 

SLAB  ZINC 


Manufacturers  of 

SULPHURIC  ACID 


'.liimmiiimimmuimii 
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PHELPS  DODGE  CORPORATION 

99  JOHN  STREET,  NEW  YORK 


"C*Q" 
ELECTROLYTIC 


COPPER 


"P.D.Co." 
CASTING 
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American  Smelting  &  Refining  Co. 

Producers  of 

Gold  Arsenic 

Silver  Cadmium 

Copper  Cadmium  Sulphide 

Lead  Selenium 

Tin  Tellurium 

Spelter  Thallium 

Zinc  Dust  Bismuth 

Zinc  Oxide  Test  Lead 

(Columbine  Brand)  C  P.  Litharge 

Nickel  Blue  Vitriol 


EQUITABLE   BUILDING,    120   Broadway,  New   York 


United  States  Smelting 

Refining  &  Mining  Company 

55  Congress  Street,  Boston,  U.  S.  A. 

Buyers  of 

Gold,  Silver,  Lead  and  Copper  Ores;  Lead  and  Zinc  Concentrating  Ores;  Matte 
and  Furnace  Products 

Refiners  of  Lead  Bullion 

Producers  and  Sellers  of 

Gold,  Silver,  Lead,  Copper,  Arsenic,  Insecticides,    Fungicides   and   Cadmium. 

Operating  Offices 
912  Newhouse  Building,  Salt  Lake  City,  Utah;  Kennett,  Cal.;  Goldroad,  Ari- 
zona; Eureka,  Colorado  (Sunnyside  Mining  &  Milling   Co.);   Baxter  Springs, 
Kansas:  120  Broadway,  New  York;  Pachuca,  Mexico   (Real  del  Monte  Co.). 
Selling  Offices:  120  Broadway,  New  York 


United  States  Smelting  R.  and  M.  Exploration  Company 

For  examination  and  purchase  of  Metal  Mines,  55  Congress  St..  Boston.  Mass.     District  Offices,  120  Broadway,  N.  Y. 

1504  Hobart  Building.  San  Francisco.  Cal-  Newhouse  Building,  Salt  Lake  City,   Utan 
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GEOLOGIST 
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MINING    ENGINEER 
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BOYLE,  Jr.,  John 

PATENT    ATTORNEY 

Ouray    Bldg..    Washington.    D.    C. 

Sixteen   years    in    the    Examining    Corps    of    the 

1  .    s.    Patent  Office 


I  IATED  PETROLEUM 
ENGINEERS 


BEAM,  A.  Mills 

METALLURGICAL    AND    CONSULTING 

INKER 

807  Cenl  i     B  ink  Bldg.. 
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BRADT,  Harlan  H. 


MINING   GEOLOGIST  AND  ENGINEER 
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BEATTY,  A.  Chester 
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COLLINS.  George  E. 

MINING    ENGINEER 

Mine    Examinations    and    Mana 

30  7    Boston    Bldg..    Dent, 


DEMMING,  Henry  C. 


MINING    ENGINEER.    GEOLOGIST.    MINERAL- 
OGIST AND  CHEMIST 
Offices  and  Laboratory 
1152    Mulberry    St..    Harrisburg.    Penn. 


DEWEY,  STRONG. 

TOWNSEND  &  LOFTUS 

patent  attorneys 

907-917    Crocker   Bldg.,    San    Francisco 
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IS.  Clifford  G. 


DICKERS]  \N.  N 

INKER 

"■ 
IvJe.    M 


11  S  IIS.  F.  A. 

E»GI<   U      kND    MINING    I  NGIN1  i  R 
i    Stale   SI  .   Boston. 
)  |  Rector  SI 

'         i  me    Rector    1  131 


i  \  INS,  Burr 

CONSI  LTING    i  (JOIN!  I  B 

ind    Mining    ...i:l    a 
v      Mining  Mid  Milling.   M  thods 

■     .      ■   ..ill.,      M    .      Sail     Kianewu.      I         > 


FOWLER.  Samuel  S. 

MINING    ENGINEER     iND    METALLURGIST 


FRANCE,  T.  H. 

MINING 

ENGINEER 

4  2   Broadway 

Nov)     Vurk    City 

DORR  i  OMPANY,  THE 

John   V.    N     Dorr.    President 
i.l  RCH   U,.    i  HEMU  Al.    AND 

Denver 


DRAPER,  MARSHALL  D. 

MININC.    FM'.lN'l  111 


ma:   313 


Boston  Bldg..   Dei 


EYE,  Clyde  M. 

MINING   ami  METALLURGIl  U.   ENGINEER 

1006   Hobart   Bldg..   San   In.        ,    Cal. 

Cable:  E]  Cod      Westi  m  I  nlou 


PARISH 

G 

eorge 

E. 

CONSULTING    MINING 

First  National  Bank  Bide.. 
2a  Broad  St.,   Net 

ENGINEER 
nclsco 

i    :1. 

FRANK,  ALFRED 

MINING  ENGINEER 
1121    Newhotue    Bide.,    Salt   Lake   City,    Utah 


FREI'I  AG  &  AINSWORTH 


1209   Hobart  Bldff.,   San  Franc 


DREW,  C.  V. 


(NEEB 

ration.    Room    4, 


DUDLEY,  H.  C. 

MININC,  ENGINEER 
704    Lonsdale    Bids.,    Duluth.    Mil 


FARISH,  John  R. 


•     |bll  1    11  i     h 


MINING    ENGINEER 

5S     Sutter     St..     San     Era 

Residence,    San    Matin.    Cal. 


FERRIER,  W.  F. 

CONSULTING    MININC. 
GEOLOGI 

20  1    I.urasden    Bldj.. 

ENGINEER   AND 

ST 
Toronto.    Ont. 

FULLER,  John  T. 


MINING  ENGINEER 
an   Bauxite  Co..  Bauxite.  Ark.     Porma 
drcs...     1306  Main  St.,  Honesdale,  Pi 


FULTON,  Chester  A. 

MANAGER 

Davison    Sulphur    &    Phosphate    Co.,    Garrett    Bldg. 
Baltimore,   Md. 


DUNCAN  &  LINDLEY 


MECHANIC  II.     ENGIN 

Mills    El*., 

Francisco,   cal. 


FESING,  Herman  W. 


Lake    Supe 


MINING  ENGINEER 

or    Copper    ami     Iron     E 

Houghton,   Mich. 


GAHL,  Rudolf 

i  ONSULTING   METALLURGIST 
Specializes    in    Concentration.    Flotation    and    Lei 
ing  of  Copper  Ores 
804    Euuitable    Bldg..    Denver.    Colo. 


DUNNING,  Charles  H. 

MINING  ENGINEEB 


DWIGHT.  Arthur  S. 

MINING    ENGINEEB    AND    METALLURGIST 


FINCH,  John  Wellington 

MINING   GEOLOGIST  AND   ENGINEER 
14  Wall   St.,  Nen   York.      Telephone:   Rector  8 


FINLAY,  J.  R. 

MINING  ENGINEER 
Room    1410,    170    Broadway.    N 


GARREY,  George  H. 


CONSULTING    MINING    GEOLOGIST    AND 
ENGINEER 


Bullitt    Bldg.,    Philadelphia.    Pa. 
Code.    Bedford  McNeill 


EASLEY,  George   \. 

MINING    ENGINEER 
La    Paz.    Bolivia. 
Cable:    Address:    "Eaaley,"    La    Paz 


FISHER,  C.  A. 

CONSULTING    GEOLOGIST 

ENGINEER 
906    1st  Nat.  Bank  Bldg.,   D 

AND 

FUEL 
Colo. 

GARZA,  Aldape,,  J.M.,  E.M.,  M.E. 

CONSULTING   GEOLOGIST   AND   PETROLEUM 

ENGINEER 

Examination    of    Oil     Lands    and    Mineral    Deposits. 

Morelos    8.    Tuxpam.    Vera    Cruz.    Mexico 


E  kSTON,  Stanly  A. 

MINING   ENGINEEB 


FISHER  &  LOWRIE 

CONSULTING  GEOLS.  AND  FUEL  ENGRS. 

National    Bank    Bldg..    Denver 


GEMMILL,  David  B. 

MINING   AND    METALLURGICAL  ENGINEER 

Specialty    Treatment    of    Complex    Ores 
1201   Hibernian  Bldg.,  Los  Angeles.  Cal. 


EDE,  J.  A. 

CONSULTING    MINING    ENGINEER 
La   Salic.    Illinois 


Elmer 

ELMER  &  HOGG 

I.TING     MINING     ENGINEERS 

Examinations,    Reports,    Administration 

Portland,  Oregon 


EMERY,  A.  B. 

MINING    ENGINEEB 

Mesalna,    1  T  !    i  iM*   Addn 

Aber: 


ERDI.ETS,  Jr.,  Joseph  F.  B. 

MINING  ENGINEER 


EHLAW,  H.  S. 

MINING  ENGINEER 

35th    Floor.    333    Broadway.    New    y    ,     c  ■,. 

Tror.a, 

and 

FITCH  COMPANY,  Walter  Jr. 

SHA?T     AND     TUNNEL     CONTRACTORS 
Eureka,     Utah 


FLAGG,  Arthur  Leonard 

t  ONSl  LTTNG      ENGINEER 
408    Fleming    Building,    Phoenix,    Ariz. 


FOHS,  F.  Julius 

CONSULTING   OIL   GEOLOGIST 

I^'dg.  1st  Nal'l  Bank  Bldg. 
Dalla  .'i  i  01    ...  n   .. 
60  Broadv  ...    Net,    v.,t 


FORBES,  David  L.  H. 

MINING   ENGINEEB 
Klrkland  Lake,   Ontario 


GEPPERT,  Richard  M. 

MINING  ENGINEER 
Tennyson  Road.   Bognor.   Sussex.   England 
Code:   McNeill    (Both  Edit 


GIBSON,  Arthur 


MINING  ENGINEER 
Mining    and    Magnetometric    Determinations    of 
■lineral    Concentrations    in     tile    field. 
300    Haieht  St.,   San  Francisco.  Cal 


GIANELLA,  Vincent  P. 

MINING  ENGINEER 
42  9  Marsh   Avenue,  Beno.  Nevada 


GRAHAM,  Stanley  N. 

MINING  ENGINEER 

Mining    and    Metallurgical    Dcpt..    Que 
Kingston.    Ont.,    Cl 


GRANT,  Wilbur  H. 


Code:    Bedford    McNeill 
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>.     i.  untwr|  L,    Humph 

GREENBEBG  &  HUMPHREY 

l.l  l  i.  [ENl  l    KNOIN 
Klniman, 
Mtnc   B<  nations 


GREF.NOUCH.  W.  Karl 


,  0NS1  l.riv;    MINING    BNOINKEB 
OIJ    Nil 


iikuskv  Co.,  Milton,  Ltd. 

MINING 

14  SI 


1    White 

HERSHET,  Oscar  H. 

I   <>N  -  I    l.l'IM.      Ml 


HUNT  &  Co 

,  Robert  w. 

mimm;    i  ■■mm  i  ii 

Examination! 

1 

■ 

■ 

■ 

GRUGAN,  Justice  F. 

minim:  engineer 

Sm      \.  rk 
llfan,    N«l     lork 


HESS,  Rush  M. 


UINING  ENGINEER 

l  807    Bra 

Marx    IIUIb..    Birmingham.    All. 


HURST,  George  L. 


Ml. I  II  INICAL  E.v.r 
I  1  i     M 


GUESS,  H.  A. 

minim;  engineer 
120  Broadway,    Nov    1  ..rk    Cltl 


HILLS,  Victor  G. 

UINING  BNOINKEB 

Boom   I.  Ill    17th  51 

1 

HUTCHINS.  John  Power 

ing   UINING    ENOINKEB 
1700,      12(     Broadway 
Nm    I 


HAGER,  Horsey 

PETROLEUM    GEOLOGIST    AMI    ENGINEER 
522   Fifth  in.,   Nm  Sort  city 


HOFFMAN,  John  D. 


MINING   ENGINEER 

,  E.C.2 

l 


HUTCHINSON,  Randolph  B. 

MINING   ENGINEER 
loos   Central   Building,    Los   Aogelt*,   Calif. 


HAIL,  R.  G. 

mining    AND    METVLI.URGICAL    ENGR. 
Complex    Ores,    Electrolysis 
-    Club  St.  Louis, 


HOFFMAN,  Karl  F. 

MIXING    ENGINEER 
Cable:     Manhoff  tor    St..    New    York 


HUTCHINSON,  W.  Spencer 

MINING  ENGINEER 
201  Devonshire  St..  Boston,  Mass. 


HALLORAN,  Will 

MINING  ENGINEER 


HOFFMAN,  Ross  B. 


MINING    ENGINEER 
22S  Perry  St..  Oakland,  CaL 
able:    Siberltof 


INGALSBE,  F.  It. 


GEOLOGIST    AMI    MINING    ENGINEER 
B  i  I    Appraisals  of   Oil, 

Mineral    Land 
Missoula,    Montana 


HAMILTON,  E.  M. 

METALLURGIST 
Specialty:     Cyaniding    Gold    and    Silver    Ores 
419     The     Embarcadero.     San     Er. 


HOLBEN,  Edwin  C. 


CONSULTING     MINING    ENGINEER 
1100    Ga-rett   Bide 

UcN  a,"  Baltimore 


JANIN,  Charles 


MINING    ENGINEER 
710    Kohl    Bilk'.    San    Francisco 
Cable:    Charjan  I 


HAMMONB,  John  Hays 

CONSISTING    ENGINEER 
120    Broadway.    New    York 
Code;     Bedford-McNeill 


HOLLAND,  L.  F.  S. 

MINING   ENGINEER 
1718    La   Brea    Avenue,    HI:,... 


JENKS,  Arthur  W. 


MINING    ENGINEER     AND     METALLURGIST 
liilu    1...    Bo]     Ave..    Berkeley,    Cal. 
Cable:   lenll 


HAMPTON,  William   Huntley 

MINING    AND    CIVIL    ENGINEER.    CHEM1 
Direct  Production,  Retlned  Oils  and  Ammonia  from  Oil 
Shales,    Coals.    Peat.    etc..    by    Hampton  ltvan    Iv 
1270    Broadway,    N.    Y     City 


HARDY,  J.  Gordon 

MINING  ENGINEER 

15    Brewster    Terrace,    Brookline 

Mass. 

HARPER.  Harry  A. 

MINING  ENGINEER 
Manager    Harper^  Co;.    Engineers    and   Importers, 


HOLLIS,  H.  L. 


CONSULTING     MINING     ENGINEER     AND 
METALLURGIST 
435  Railway  Exchange,  80    I 


HOOVER,  Theodore  J. 


Cable:   Mildaloo 


Mills    Bldg..    San    Francil 


HOSKIN,  Arthur  J. 


CONSULTING    ENGINEER 

211    Transporation    Bldg..    University    of    Hill 

Urbana.   Illinois 


JENKS,  T.  H. 


CONSULTING     MINING     ENGINEER 
1221     R  >jl    I    inn.    I.   ■ 

Codes:    Bedford-McNeill,    Morelng    a    n   i] 


JONES,  C.  Colcock 

MINING    ENGINEER 
102   So.  Occidental    Boulevard.   Los   A 

Code:    Bedford-McNeill 


JONES,  William  F. 

Oil  and  Coal  Examinations,  Topographic  and  Geologic 
Mapping.       West    Indian    and    Central    American 
explorations.       222    Charles    River    Road, 
Cambridgt 


HARRIS,  Joseph  W. 

Chemical,    Metallurgical    and   Mining   Patents 
Washington  Loan  &  Trust  Bldg.,  Washington.   D. 


HOUSTON, 

Fred 

K. 

>aNTNG    ENGINEER    AND    GEOLOGIST 

3  8     Nat.     Bark    of    Montana    Bldg. 

JULIAN,  E.  A. 


MINING  ENGINEER 
Godneld     Consolidated     Mines     Exploration 
Crocker   Bid,:..    San  Francisco.   CaL 


HAWXHURST.  Robert,  Jr. 


58    Sutter    St..    San    Fr; 
Cable:    Hawxhurst 


HOWIE,  A.  S. 


MINING  ENGINEER 

Casilla   No.    1507.  Lima.   Peru 
Telegrams   and   Cables :    Howie.   Lima 


JUSSEN,  Edmund 


MINING    ENGINEER 

2546  Warring  St..   Berkeley.    Cal. 

Code:    Bedford-McNeill 


HEINZ.  N.  L. 


ENGINEER 
Rolling    Mills    I  r    shei  1    sin:,    commercial    gag.-,     , 
1319    Oliver    Bldg..    Pittsburgh.    Pa. 


HOYLE,  Charles 

MINING   ENGINEER 
Apartado  8,  El  Oro,  Mexico 


KEENE,  Amor  F. 

CONSULTING     MINING     ENGINEER 
New    York 
Cable:    Kamor.   New   York 


HENDERSON,  H.  P. 

MINING  ENGINEER 
522  Fifth  Ave..  New  York 


1   HUNTOON.  Louis  D. 

MINING    ENGINEER 

115   Broadway,   New  York                 Los   Angeles 

Cal. 

KELLY,   Sherwin   F. 

BONING    GEOLOGIST  AND  ENGINEER 

Beinn  A'   Kyor.   Lawrence,  Kansas 

American    Representative   and   Consulting  Engineer   of 

"C.    &    M.     Sehlumberger.    Prospection    Electrique" 

of   Paris,    France 
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K.    H.    •"> 

Kt  nn  VRD  &  BIER<  B 

...  i 

I 


Kl  PNER,  R.  B. 


1-ONSUT.TTNC    MINING    KNI 

" 


j  KENNEDY. 

1 

JULIAN 

D 

i 

i  EE,  Chester  F. 

minim;  engineer 

i.    Seattle.  Wa 


I  BHMANN,  Charles 

MINING  ENGINEER 
Examination    and    Maii.g,  nunt    o(    Pp  pe 
Casilla.     1364.    Santiago.     Chile.     - 


IE  FEVRE.  S. 


CONSULTING  MINING  ENGINEER 
Magnetic     lr  ■      On.     Testing     I-iboralory    A 
Forest  Glen,  ULitu  County,  N.  v. 


LONGYEAR  COMPANY,  E.  J. 

MINING    BNOINEBB8 


Diamond     Tore     Drilling.     Shaft     Sinking     and     Mln 
Development,   Diamond   Drill   Manufacturing 


Security    Hldg..    Minneapolis.    Minn. 

Lonceo  Code.  McNeill 


MINING   ENGINEEB 


LORING,  W.  J. 

8 1  I    Crocker  Bldg..   San   Francisco.    Cal. 

London   Address:   c/o  Bewick.   Morelni   &   Co. 

62,     Londen    Wall,    London 

Cable      ivu  Usual    Codes 


KINNON.  William  H. 

MINING  ENGINEER  AND  METALLUIIG 

•T 

SOI    Arizona  St..  El   Pa 

K1NZIE.  Robert  A. 

MINING   ENGINEER 
'.atonal   Banlt   Bldg..    San   Frai 


I.EVASSEUR,  Charles 

CONSULTING    MINING    ENGINEER 
Examination-.    Surveys,     Reports,     ' ': 

Maiiag-'in.'iil    of    Mines 
Yellville.    Ark..    Jophn.    Mo. 

and 

LEVENSALER,  L.  A. 

MINING   ENGINEER 
901    llogc    Bldg..    Seattle,   Wash 


LOVEMAN,  Michael  H. 


MINING    GEOLOGIST 

36th    floor.       Telephone    Barclay     75  83 
233  Broadway,  New  York 


LUCRE,  P.  K. 


I     Ice.   Mexlo 


KIRBY.  Edmund  B. 

MINING    ENGINEER    AND    METALLURGIST 

IaMIS 

specialty    The    expert    examination 

and    metallurgical    ent.rr.nses 


LEWIS, 

H 

Allman 

MINING  ENGINEER 

Cochabamba,    Bolivia 
Code: 

McNeill    190S 

LUNT,  Horace  F. 


STATE    COMMISSIONER    OF    MINES 

for    Colora.li,    State    Bureau    of    Mines.    Denver.    Colo. 

No    professional    work    undertaken 


KI.EPETKO,  Frank 

MINING   AND   METALLURGICAL  ENGINEER 
-.  Lane,  New  York  and  Apartado  70S 

Lin,-.    . 


LIDSTONE  &  Van  Dorp 

MINING      AND      METALLURGICAL      ENGINEERS 
Examinations   and  Management.      Silver  City.    N.    M. 


MacBOYLE,  Errol 


MINING  ENGINEER  AND  GEOLOGIST 

1112     Hobart     Bldg.,     San    Francisco 

Cable:    "MacBoyle,"    San    Francisco.        Usual    Code: 


KNOX  &  ALLEN, 

Henry    H.    Knox.    John    1 
MINING    AND    METAL    ENCINEERS 
Ulway.    New    York 
V-w   York 


LINDBERG,  Carl  O. 

MINING   ENGINEER 
12 IS    Pacific    Mutual   Life   Bldg..   Los    Angeles.    Cal. 
Cable:    "Carllnd" 


Code 


and  Bedford  McNeill 


MacDONALD,  Bernard 

CONSULTING    MINING    ENGINEER 

Calle    Colegio   No.    3 

Parral,    Chihuahua.    Mexico 

P.  O.   Address,  Apto.   54  Code:   Bcdford-McNiill 


KREJCI,  Milo  W. 

CONSULTING         METALLURGICAL        ENGINEER 
ar.d   refining    of    copper   and    lead 
.    04.    25  Broadway.  N.   Y. 


LINDLEY,  Curtis,  Jr. 

MINING  ENGINEER 
604    Mills  Bldg..   San  Francisco,   Cal. 


MAJOR,  Charles  Edward 

MINING  ENGINEER 
P.O.    Box    4:4.    Prescott.    Ari 


KIUMB, 

Henry 

MINING 

ENGINEER 

Felt 

Bldg..    Salt 

Lake 

City. 

Utah 

LINDSLEY,  Thayer 

MINING    GEOLOGIST 
Peterboro.    N.    H. 


MARSHALL,  N.  C. 


MINING  ENGINEER 

Buenaventura.    Colombia 
South   America 


KUNZ,  George  F. 

GEM    EXPERT 

e/o  Tiffany  &  Co..  401   Fifth   Ave.. 

N.v 

LINTON,  Robert 

MINING  ENGINEER 

120   Broadway.   New  York  City 
Union    Arcade,    Pittsburgh.    Pa. 

Code:     Bedford-McNeill 


MARTIN,  Rose  H. 

MINING  ENGINEER  AND  METALLURGIST 
63     Cullman    Bldg.,    Johannesburg.       Telegri 


I  At  HMUND,  Oscar 

MINING  ENGINEER  AND  METALLURGIST 
Room  318,  Symons  Block.   Spokar 


LLOYD,  R.  L. 

METALLURGICAL   ENGINEER 

Specialty:     Pyro-Metallurgy     of     Copper     and     Asso- 

clated   Metals.      29   Broadway.   New  York 
Cable:    Ricloy        Code:    McNeill   &    Miners  &   Smelters 


MATHEWSON  E.  P. 


CI  INSULTING    ENGINEER 

Non-Ferrous   Metallurgy 
42     Broadway,     New    York 


LAKENAN,  C.  B. 

MINING   ENGINEEB 
McCill.    Nevada 


LASIER,  Frederick  G. 

MINING  ENGINEER 

I    Club.    Detr, 


LATHAM 

Marc  L. 

Treatment 

of   Gold 

gad 

Surer 

Concei 

trates 

Angels 

Catmi 

.  Cal. 

I.AWTON,  Nathan  O. 

MINING  ENGINEER 
Eliminations.    Beports.    Managero<-nt :    Years    of   Ex- 


perience. 916  Boston  Bldg., 


Lake  City,   Utah 


LONG,  Frederic  H. 


CONSULTING     MINING     AND     METALLURGH   U. 
ENGINEEB 

38  So.  Dearborn  St.,  Chicago.  111. 


LOCKE,  Augustus 

MINING   GEOLOGIST 

788   Mills  Bldg..   San  Francisco 

Cal. 

Bewick,    Morcing  &  Co. 

LORING,  E.  A. 

MINING   ENGINEER 


LORING,  Frank  C. 

MINING  ENGINEEB 

Sun  Life  Bldg.,  Toronto.  Ontario.  Canada 


MAYER,  LUCIUS  W. 

MINING  ENGINEER 
Rogers,    Mayer    &    Ball.     42    Broadway, 
Cabl,     address:    Alhasters 

Nevi 

York 

McCarthy,  e.  t. 

MINING  ENGINEER 
10    Austin    Friars,    Londoi 


McCLAIN  &  Cary 

MINING      AND      METALLURGICAL 

ENGINEERS 

Leadville.     Colo. 
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McD  \NIEL,  G.  G. 


V.      S       MINERAL     Bl  IIM  l.'lt 

Surfic.    ind   lii.  ind   Mi 

10J6  H 


HcDERMOTT,  E.  I). 

minim:  i  m.ini  i  R 
n»kk«  u  I,  61niM>hu 


McGregor,  a.  g. 


MEAD,  H.  L. 


minim:  engineer 

American     Cjanamid     Co. 
511   I'.ttl.   Are..   New    Yi  rk 


MEIER  &  Co.,  Inc..  A.  J. 


INDUSTRIAL  ENGINEERS 
Organizini;.  Financing,     Property 

1000   Times  Bldg..   St.  Louis,   Mo. 


MEIN,  William  Wallace 

MINING  ENGINEER 
43    Exchange   Place.    N,»    York 
Cable:    Mein.    New    York 


MEISSXER.  C.  E. 

MINING  ENGINEER 
141  Broadway,  N.w  XorS  Citj 


Ml  ii;.  S.  M 


MINIM:     IMi    I'll  11(11. 1  I  M     I  M 

1  \     .      1.    .,   .     ■■ 


MUNRO, 

c 

H. 

mi.mm: 

ENGINE!  It 

Cable:    Munro 

■ 

Ml  NROE,  H.  S. 


minim;  ENGINE!  it 
Anyoz,    Brtttah    • 


Ml  HI  AS,    E.    R.   Suarez 

MINING    ENGINEER   AND  GEOLOGIST 

Examine 

H,illy   &    Mercandtires,    Havana,   Cuba 


MYERS,  Desaix  B. 


MINING   ENGINEER 

133     Merchants     National    Bank    Bids.. 

Los    Angeles.    Calif. 


NEEL,  Can-  B. 


MINING   ENGINEER 

Minena    189,    Lima.    Peru,    S.    A. 

Cable:    Carrneel.   Lima  Bedford-McNeill   Code 


NEILL,  James  W. 


METALLIT1GIST     AND    MINING    ENGINEER 

351    California    St..    San    Francisco.    Cal. 

Pasadena.   Cal.  Salt  Lake  City,   Elan 


PAG  E,   \N  m.   Kinsman 

■  :  ic. I.  u.     BiOIMI  Lit 

t  Psaaatj 


■-111) 


:  -rig,,    ColO. 


I'M  MER.  T.  II. 

B.    1.  .    Kc. 

■     l.M.I.Ni.l.ll 
Valuing.   Organizing,   Technical   A.i 

ItsUII  lr|  ...     FlOtaUOB     and     Selective 
PloUl         i 
Colllni    House.    Melbourne 
(  Ibll  It.n.laL."    Melbourne 


PARR1SH,  K.  C. 


MINING   ENGINEER 
Aparudo  No.   6.   Baranguiila.  Colombia,   So.   Amerlci 
Cable  Address:    "Purlgb" 


PAYNE,  C.  Q. 

MINING  ENGINEER 
82   Bearer    St..   New    York 


PAYNE,  Henry  Mace 

CONSI  I  ilNc    MINING    ENGINEER 

Machinery    Club,    50    Church    St..    New   York 

Cable:     Macepayne  Usual    Codea 


MERCER,  John  W. 


MINING    ENGINEER 

General     Manager    South    American    Mines    Co. 

Mills    Bldg..    Broad    St..    New    York 


NEWBERRY,  Andrew  W. 

MINTNC  ENGINEER 

c-o    Tonopah    Banking    Corp..    Tonopah.    Nevada 
Code:    Bedfoid- McNeill,     1908    Edit.o 


PERKINS.  Walter  G. 

62,    London    Wall.    London.    EC.    1 
Cable:    Ochomdyelo 


MERRILL  COMPANY,  THE 

Charles    \Y.    Merrill.    Pres. 

Merrill  Zinc  Dust  Precipitation  Process.  Crowe  Vacuum 

Piecipitation    Process.  The  Merco  Nordstrom  Plug  VaTre 

San    Francisco.    Cal. 


NEWMAN,  M.  A. 

MINING   ENGINEER 

Union  League  Club.    San  Francisc 

3.  Cal. 

PERRET,  Leon  A. 


CONSULTING    MINING     ENGINEER 
Platinum  and  Gold  Placer 

practical   work  in   Siberia 
100  Bluff.   Yokohama.  Japan 


MILLER,  Hugo  W. 


MINING  ENGINEER 

Custom     Assay    Office.    Specialty:     Reliable    Rtporl 

on    Mexican   Mines.      Reasonable  Charge 


NEWMAN,  M.  H. 

MINING    GEOLOGIST 

c/o   American    Zinc,    Lead   &    Smelting   Co. 

Mascot.    Tenn. 


PERRY,  O.  B. 

MINING  ENGINEER 
120    Broadway.    New    York 


MILLS,  Edwin  W. 


MIXING   ENGINEER 

75   Yamashila-cbo,  Yokohama,  Japan 

Cable:    "EdmUls"  Usual    Codes 


NOWLAND,  Ralph  C. 

Hobart     Bldg.,     San    Francisi 
In    charge  Exploration    Dept.    of    D.    ( 


PICKERING,  J.  C. 


CONSULTING    MIXING    ENGINEER 
Avenida  Juarez  S3,  Mexico  City.   Mexta 
Cable:    Keringpic 


MINARD,  Frederick  H. 

MINING   ENGINEER 
41    East    12nd    St.,    New    York   City 
Hill    9076 

I  dcN.  i 


O'KEEFE,  Edward  C. 

Metallurgy    and   Ore   Dres 

ing   Test 

Fiji    River.    Mo. 

PLATE 

H, 

I             1: 

II 

atifl 
■art 
rd- 

Robinson 

MINING    ENGINEER 
,    Development    and    Management 
Bldg.,    San  Francisco.    Cal. 
McNeill 

MITKE,  Charles  A. 


CONSULTING  MINING  ENGINEER 

Mine    Ventilation— Mining     Methods 

Bisbee.   Arizona 


OLSON,  C. 

Le  Roy 

CONS1XTING     METALLURGICAL     AND     MINING 
ENGINEER.  MILL  SUPERINTENDENT 

Kansas    City 

Nevada    Consolidated 
Fallon.  Nevada 

Mini 

s    Co. 

Howard 

Poillon 

C. 

II . 

Poirier 

POILLON  &  POIR] 

MINING    ENGINEERS 

42    Broadway,   New 

To* 

MOHAVE  ASSAY  AND 

ENGINEERING  OFFICE 

R.  C.  JACOBSON 

REGISTERED    MINING    ENGINEER,    MINING 

CHEMISTS    AND    ENGINEERS 

Ore   Testing   Laboratory,   Mine  Reports   and 

Mill    Design 

Kingman,    Arizona 


MUDD,  Seeley  W. 


MINING  ENGINEER 
1203  Pacific  Mutual  Bldg..  Los  Angeles.  Cal. 
Code:    Bedford-McNeill 


OSBORN,  Walter  X. 


CONSULTING    MINING    ENGINEER 
Gila  Bend.  Arizona 


PACKARD,  George  A. 

MINING   ENGINEER  AND  METALLURGIST 
5  0    Congress    St..    Boston.    Mass. 
Cable  Address:    "Geopack,"   Boston 


PARKER,  Morris  B. 


CONSULTING     MINING     ENGINEER 

Examinations.   Reports 

Specialty:     Mine    Problems    and    Operations 

6  900  De  Longpre  Ave..  Hollywood,   California 


PRICHARD,  W.  A. 


MINING  ENGINEER 
Colombian    Corporation,    Limited 


MedeUia,    Colombii 


PRITCHETT,  Carr  W. 

MINING  ENGINEER 

Examinations,    Development    Management 
120   Broadway.    Room   3700.   New   York   City 


PURINGTON,  C.  W. 

MINING  ENGINEER 
Room  527.  KaUo  Bldg..  c/o  Mori  Kalnj,  Tokyo,  Japan 
Cable  Address:    "Purington   c/o  Hansanter,    Tokyo" 


Engii  I  Mining  JournainPress 


Vol.  113,  No.  25 


RAK(W  SKY.  Vktoc 


..fUn.   Mo. 


KEID.  J.  A. 


. 


REED. 

A 

er> 

11 

Mi 

.1    Ores 

ROLLER.  Arthur  II. 


MINING        aND       MrTW.U'RGU'vl.       ENGINEER 
M 


KOYCE.  Stephen 


Exploration.    Operating.    Villi  B] 

Science  Hall.   Madison,   Wis. 


Mlnlni   OpJce  and   H  l   I  lis,    M  eb 


SHirr,  E.  Maltby 


consulting    MINING,   met  W.i.i  rgic  \L 
ENGINEER     imi    HMBERLAKS    PACTOB 

US    Broadway,    New   York    City 


SHORT,  Frank  R. 


MINING   BNOINEEB 
I  OS      Moi     '■  cm  I    Bids.,   San  F 
Muskeg" 


SIMONDS,  F.  M. 


MINING  ENGINEER 

\u..  New  York 


RICE.  John  A. 

MINING    GEOLOGIST 
4  1 1    Hobart   BIdg..    San  Francisco 


RICHARDS,  Cragj; 

MINING    ENGINEER 

:  .  New  York  City 


RUBIDGE,  Frederick  T. 

Examinations.   Development.    Management 
41    Broad    St..    New    York    City 


120     Broadway,     Nm     York 


SIMPSON,  W.  E. 

MINING  ENGINEER 
Swastika,    Ontario,    Canada 
Cable:     Simpson-Swastika 


SIZER,  F.  L. 

CONSULTING    MINING   ENGINEER 
1000    Hobatt   Bldg..    San   Francisco 


Bwabtrt  B.  Richard! 


Charles  E.  Locke 


RUTLEDGE,  J.  J.,  Ph.D. 

MINING     ENGINEER     AND     GEOLOGIST 
Not   Open    for    Engagement    at   Present 


SLAK,  John 

CONSULTING  MINING  ENGINEER 

Examinations.      Reports,     Management,      Exploration, 

Advice    to    Investors    in    Mining    Properties 

Mayer,    Arizona 


RICHARD.  Edgar 

MINING   ENGINEER 
4  2   Bros  lu ay.    '. 


SANDERS,  A.  D. 


MINING  ENGINEER 

Reports,     Consultation     an  J    Management.       Specialty, 

Manganese.      Stow    Bedon,    Norfolk.    Eng. 

Codes:    A.B.C..    5th    Ed.:    Bedford-McNeill 


SMITH, 

H 

oward  D. 

MINING   ENGINEER 

6 

0    Broadway, 

New   York 

Cable 

Dlorlte 

Code:    We 

tern 

Union 

RICKARD,  Forbes 

MINING   ENGINEER 


SAUNDERS,  T.  Skewes 


Franklin    W.    Smith  Ralph    A.    Ziesemer 

SMITH  &  ZIESEMER 

CONSULTING  MINING   2NGINEERS 

Blsbee.   Ariz.  Code:   McNeill 


RICKETTS, 

L.  D. 

CONSULTING 

ENGINEER 

42 

Broadway. 

<  York 

RITTER.  A.  Etienne 

MINING  ENGINEER  AND  GEOLOGIST 
Colorado    Springs.    Colo. 


SCHMIDT,  Henry  C. 

MINING  ENGINEER 
Estacion    San     Pedro.    F.     C.     Nor    Oeste    de    Me: 

Estado  de  Chihuahua,  Mexico 


SCHROTER,  George  A. 

MINING   ENGINEER 
111    Broadway,    New    York 


SOUTHWESTERN  ENGINEERING 
COMPANY 

Consulting   Engineers.     Specialty;    Flotation   and  Con- 
centration.   Ores  tested  in  any  quantity  up  to  5 
tons.    Mills  designed,  erected  and  operated. 

Offices.    1221-1223    Hollingsworth    Bldg. 

Los    Angeles,    Calif.     Code    address,    "Southeng." 


RIVOIRET.  M.  Raymond 

Ingeoleur    des    Mines 

MorUm.    Manche.   France 


SCHWERIN, 

Martin 

MINING  ENGINEER 

611 

East 

4th  St..   Tucson.  Arizona 

SPEARMAN,  Charles 


M.    A.    Min.    Geologist    ar.d   Engineer.     Testing 
Ores:      Flow     Sheets.       Specialty:      Graphite 
mcentrstion.       Power    Bldg.    Montreal.    Que. 


ROBERTS,  Milnor 

MINING    ENGINEER 
The   Pacini  Northwest  British  Colum 
Alaska 
University  Station.  Seattle,  Wash. 


SEARS,  Stanley  C. 


MINING   ENGINEER 
■in.    Examination   and  Management 
70S    Walker   Hank   Bldg..    Salt  Lake  City.    Utah 

Usual    Codes 


SPENCER,  L.  B. 

MINING   ENGINEER 
Reports    on    Nevada    Mines.     Mina.    Nev. 


ROGERS,  Edwin  M. 


CONSULTING    MINING    ENGINEER 
32    Broadway,    New   York 

Emrog  < 


Allen  H.  Rogers.    Sydney  H.  Ball.    Lucius  W.  Mayer 

ROGERS,  MAYER  &  BALL 

MINING   ENGINEERS 
4  2    Broadway.    New   York 
201   De  ...    Mass. 

[ 


SEMPLE,  C.  Carleton 

MINING  ENGINEER  AND  METALLURGIST 
c/o   Bocca   it    Miner,    Lima.    Peru.    So.    America 


SHALER,  Millard  K. 


MINING  GEOLOCIST  AND  ENGINEER 
6  8   Rue  de  Colonies 
Brussels,  Belgium 


SHARPLESS,  Frederick  F. 

Inst,  of 
MINING     AND     METALLI   ItGICAL    ENGINEERS 
29    West    39th    St..    New    York    Cily 
Cable    Address:    Fresharp.    N.    Y. 


SPILSBURY,  P.  Gybbon 


MINING   ENGINEER 
!14  O'Neill  Bldg..  Phoenix, 


STEBBINS,  Elwyn  W. 

MINING   AND   METALLURGICAL  ENGINEER 
814    Mills   Bldg..   San  Francisco 


STEELE,  HEATH 

Mining  Engineer,  c/o  Cia  Minera  de  Penotes,  S.  A., 
Monterey.   N.   Leon.   Meiico 


ROGERS,  John  C. 


EluT.    Ootar 


with   a   view   to  Purchase 


Code:    Bedford-McNeill 


SHAW,  S.  P. 


MINING  ENGINEER 
era  La  Constanria.    Sierra  Majada 
Coahuila.    Mexico 


STEVENS,  Arthur  W. 

M1NINC  ENGINEER 
Ploneerville.   Idaho 


Juno  24,   L922 


neering  and  Mining  Journal-Preat 


STEVENS.  Frank  (i. 


MINIM'.    ENGINEER 
II    Journal   Bldg  .   Boston.,    Mais.,   and    '■'■    0 
Bold.   Toronto,  Canada 


I  [TCOMB,  H.  A. 


i  McNeill 


WEATHERBEE, 

D'Arcy 

MINIM] 

BNOINEKB 

11   i 

l.              B.C.,  1 

Cable 

Natch 

STEVENS,  T.  N. 

Engineer  U.  S.  Minora!  Surveyor.  Burl 

108   Scoll   St..   Tucson.  Aril. 


TOMI.INSON    I  NCINEEKING    CO. 


WEBBER,  Morton 

mini    ',M  •  i  ION    \:.j.  DEVI  lopment 
ICG  Broadway.  Ni 


STEWART,  Irvine  E. 

pirriioi.Ki'M  GEOLOQISI 

:il    SwurltlM    Bldg.,    BUIIlun,    Montana 


TORBERT,  James  B. 

mining  BNOTNBEB 
201    Phillips   Court,    Owcnsboro,   Ky. 


WEEKES,  Frederic  R. 


Xfll       liarcUy     7  5 


STEWART,  R.  H. 

MINING     AND     METALLURGICAL    ENGINEER 
Vancouver   Block.    Vancouver.   B.   C. 


TURNER,  H.  W. 

mining 
Mills   Bldg. 
Cable:   Latlte 

GEOLOGIST 
San    Francisco 
Codes:   McNeill  Bro 

mhall 

WESTERVELT,   William    Young 


CONSULTING    MINING    ENGINEER 
522    Filth    AT0.,    Ni  w    York 
Cable:    Casewcsl 


STORM,  L.  W. 


CONSISTING     MINING    ENGINEER 

MINING    GEOLOGIST 

1313    Alaska   Bids..   Seattle.   Wash. 


TURNER,  J.  K. 

MINING    ENGINEER 
Goldflcld,  Nevada 


WHEELER,  H.  A. 


4  08    Locust   St..    St.    Louis. 
Cable:   •Wah ."  St.  I-ouls 


STRACHE,  Walter 

MINING    ENGINEER 

Bolsa.    Comercio.    Oxiciana    315    Santiago.    Chile 

Cable  Address:    "Nangoi,"   Santiago 


TURNER 

15 

Scott 

MINING 
1   Bank  of 
Toronto.    O 

ENGINEER 
Hamilton  Bldg.. 
tario.  Canada 

STRAIN,  James  H. 

Consulting    Engineer.     Examination    of    Mines    for 

investors   only. 

With    Star  Mica    Mining   Co.,    52   Broadway,   N.    Y.. 

and   Canaan.    N.    H. 

TUTTLE.   Arthur  L. 

Mining    Engineer    and    Metallurgist.     Sulphuric    Acid. 
Room     1912.     61     Broadway,    New    York 

WHITE,  Charles  H. 

CONStT.TINt!   GEOLOGIST 
788  Mills  Bldg..  San  Francisco 


WHITE,  J.  E. 

CONSULTING    ENGINEER 

Bothm    Bldg..    Santa    Barbara.    California 


STRAUSS,   Lester  W. 

ENGINEER    OF    MINES 

Casilla   514,   Valparaiso.   Chile.   S.  A. 

Cable:    Lestra- Valparaiso  Code:    McNeill 


TYRRELL,  J.  B. 


MINING   ENGINEER  AND  GEOLOGIST 
534    Confederation    Life   Bldg..    Toronto,    Canada 
208  Salisbury  House.  London.  A.C.,   2.  England 


Burch,    Hershey  c,    White 

WHITE,  Lloyd  C. 


SUSSMAN,    Otto,    Ph.D. 

MINING    ENGINEER 
61    Broadway,    New   York 


TALMAGE,  Sterling  B. 


MINING  GEOLOGIST   AND  ENGINEER 

Geologic     Maps.    Examinations.    Reports 
315  Judge  Bldg..  Salt  Lake  City.  L'tah 


TAYLOR,  G.  Cleveland 

MINING    ENGINEER 

U.   S.    Mineral    Surveyor 

Examination   and  Direction  of  Development 

Redding.    Cal.  Randsburg.    Cal. 


TANNER, 

MINING 
High 

W.  L. 

ENGINEER 

Explosives  for 
Panasoffkee, 

AND 

Mil 
Fla 

CHEMIST 
tary  Use 

TAYS,  Eugene  A.  H. 

CONSULTING  MINING  ENGINEER 

San  Bias,   Sinaloa,   Mexico 


VANDEGRIFT,  J.  A. 


CONSULTING    ENGINEER 
115    Broadway.    New   York    City 
Cable    Address:    Javande.   N.    Y. 


VAN  LAW,  C.  W.       * 

CONSULTING    ENGINEER 

Investigation.     Development     and     Management     of 

Mining    and   Petroleum   Properties 

Wooiworth    l'-ldg.,    New   York   City 


VAN  WAGENEN,  H.  R. 

MINING    ENGINEER 

General  Manager.    Canada  Copper  CorDoratic 

Princeton,  8.  C. 


VAN  WINKLE,  C.  T. 

MINING    ENGINEER 

Problems   in   Development.     Mining   and  Milling 

Dooly   Rlock.    Salt  Lake  City,   Utah 


WALLACE,  Louis  R. 

MINING    AND    METALLURGICAL  ENGINEER 

Address:     e/o    1950    So.    Vermont    Ave.,    Los    Aug,  1, 

until  July   1.  c/o  A.I.M.E..    29   West  39th  St.. 

New  York  until  Nov.   1 


WHITE,  Rush  J. 

MINING  ENGINEER 
Shoshone   Bldg..    Wallace.    Idaho 


WHITMAN,  Alfred  R, 


MINING    GEOLOGIST 

Underground    Programmes.    Orebody    Proble 

43    Exchange   Place.    New    York 

Haileybury.    Ontario    (Cobalt    District) 


WHITMORE,  Claude  C. 


CONSULTING    MINING    ENGINEER   AND 

METALLURGIST 

3216    Bayard    St.,    Butte,    Montana 


WILFLEY 

Exan 

Clifford  R. 

MINING    ENGINEER 

I    Management 
Ouray.   Colo. 

J.   H.   Devereux 

W.  B.  Devereu 

r.  Jr. 

WILKENS  and  DEVEREUX 

CONSULTING 
120  Broadway.  N.  Y. 
Cable:    Kenreux 

MINING  ENGINEER? 

7.  Victoria   Ave  . 

Code:    Bedord- 

McNfelll 

THAYER,    B.    B. 

MINING    ENGINEER 

25    Broadway,   New  York 


THORNE,  W.  E. 


MINING   ENGINEER 

131   Locust   St..    Santa    Cruz.   Califomi: 

Code:   McNeill 


TIMMONS 

Colin 

MINING 

ENGINEER 

Moden 

a.   Utah 

WARD,  William  F. 


MIXING   ENGINEER 

Compania    Minera    Checo,    Pacific,    Colombia.    S.     A., 
Via    Buenaventura 


WARRINER,  R.  C. 

CONSULTING    MINING    ENGINEER 

Room    1S04.    43    Exchange    Place.    New    York 


WATSON,  Ralph  A. 


MECHANICAL   EXGINEER 

Chief  Engineer.    Tennessee   Copper  Company 

Copperhill.  Term. 


WILSON,  Ridgeway  R. 

Mining   Engineer.    Examinations,    Reports,    Valuatio 

Design    and    Supervision    Construction    Plant. 

Equipment,    Development   and    Operation 

Victoria.  B.  C,  Can, 


WISEMAN,  Philip 


MINING    ENGINEER 

1203   Pacific  Mutual  Bldg..  Los  Angeles 

Cable:  Filwiseman  Codes:   W.   D.;   McNeill 


WISHON,  W.  W. 


Engineering  and  Mining  Journal-Press 


Vol.  113,  No.  25 


W1THKKKI  I.  Char         - 

lIlllHilUlial     Y.-sir-eer.     DeeveeBeMDl 

■ 
trm^-£:«li\)    end    H>  Ir       ' 


S      1 

! 


\\  YMAX 

Henry 

i  nN'sri.riM 

MKT.VLHKG1 

<T 

Cednl  s. 

1.    P..  Mexico 

WRIGHT,  Louis  A. 

minim:  k.ncineek 
c/o  The   Engineers1    Club 
w.-.t    lOtn    Si..  Ne»    Y«rk 
•,!  n     .■,    i:       i        c  mpiete   Pnn 


PO| 

■      Yell 

itn 

Ed 

vlu    S.    Bi 

rry 

YEATMAN  &  BERRY 

CON-. 

i.n\ 

.   minim;  ENGINEERS 

Bgimln«tt< 

pmi  nl    ir  l 

M 

ntgemenl 

of 

Properties 

K  -':i 

teo4. 

,65  Broadway 

N 

ow  York 

Clble 

Ikon 

Codi 

Ucilfur  ujicNeir 

\\l>!  V.  Harry  J. 


MINLYU   ENGINEER 

IJ   BroednT.   Nnr   York 

M    CTrolf  Codes:   Bedlc. 


YUNG,  M.  F>. 


Technical    Advisor    to    Bureau    of    Mine 
Republic  of  Chin... 
No   examinations   undertaken 


ZALINSKI.  Edward  R. 


MINIM;  bnoineeb 
iwhowe    Bldg..    Sail   Lake   City 
Geological     Mapping    Developl 


WRIGHT,  Charles  Will 

N     LNEEB 
Socleta    Romeo    Exploration©    Mlnera 
B  'me.  Italy 
■     [Umenea.    Rome 


WRIGHT,  Ira  L. 


minim:  engineer 

usatiocj.  Consultation  and  Management  of  Mn 
CltJ,    N.    M. 


I  WROTH, 

James  S. 

MINING   ENGINEER 

Boon 

>::.  2  K 

1  it 

YOUNG,  E.  J. 

CONSULTING    GEOLOGIST    AND    ENGINEER 


Offices    and   Laboratory 
Story   Bhig..   Los   Angeles.   California,    V.    S.    A. 


10    years'    experience    in    the    Western    States.    Pacific 

Coast   States,    l\    S.    A.,    Mexico   and    Central 

America 


ZEIGLER,  Victor 

Tel. 

Golden    US 

GEOLOGICAL 

ENQfWfiB 

Eiaml 

nation    of    nil    lands 
Geologic  and  str 

llrtura 

mini 

deposits 

115   Empire  Bldg 

lleiu 

er.    Colo. 

Say  you  saw 

it  in 

"SEARCHLIGHT' 


Some  One  Wants   To  Buy 


the  equipment  or  machinery  that  you  are  not  using. 
This  may  be  occupying  valuable  space,  collecting 
dust,  rust  and  hard  knocks  in  your  shops  and  yards. 


SELL    IT    BEFORE    DEPRECIATION    SCRAPS    IT 


The  Searchlight  Section  is  Helping  Others — 
LET  IT  HELP   YOU  ALSO 


June  21.    1 922 


Engineering  and  Mining.  Journal  Pn 


Geographical  Index  of 
Professional  Directory 


I'MTKD   BTATB8 


ArTuinsas 

FuU.t.   J.  T. 

Le    Vaeseur.    Charles 


Arizona 
Botsford.  C.  W. 
Calkins.    P.   E. 
Clausen,    Carl 
Deity,  w.  E. 

Del  Mar.  A. 
Dunning;.    Charles 

Flagg.    Arthur   Leonard 

Greenberg  &  Humphrey 

Halloran.   Will 

Ma;or.   C     E 

McGregor,   A.  G. 

Mitke    Charles  A. 

Mohave  Assay  and  En- 
gineering   Office. 

Osborn.    Walter    X. 

Sehwerin,   Martin 

S  ak.   John 

Smith  &  Ziesemer 

Spilabury.  P.  G. 

Stevens.    T.    N. 

Tomlinson  Engineering 
&  Assay  Offi  ce 

Wishon.  W.  W. 


California 
Anderson  ,A.  P. 
Arnold.  Ralph 
Austin.   Wilson  A 

Gamble 
Barber.  Ray  J. 
Beauehamp.    F.   A. 
Bedford.    Robt.    H. 
Bjorge.  Guy  N. 
Brayton.  C.  C. 
Bureh.  A. 
Bureh.    Hershey    St 

White 
Bureh.  H.  Kenyon 
Burgess,   J.   A. 
Burns.   William 
Carpenter.  A.  B. 
Cranston,  R.  E. 
Dahl  &  Wartenweller 
Dennes.  C.  G. 
Dewey,     Strong.     Towi 

send  &  Loftus 
Diekerman.    N. 
Duncan  &  Lindley 
Emlaw.   H.   S. 
Evans.  Burr 
Eye.  C.  M. 
Farish.  John  R. 
Freitag    &   Ainsworth 
Gemmil.    David   B. 
Grant.    Wilbur    H. 
Gibson.   Arthur 
Hamilton.    E.  M. 
Hawkshurst.    R.  Jr. 
Hershey.   O    H 
Hoffman.     Ross    B. 
Holland.  I.    F.  S. 
Huntoon.  L.  D. 
Hurst.  G.  L.         _ 
Hutchinson.    R.    B. 
Janin.    Chas. 
Jenks.  A.  W. 
Jenks.    T.    H. 
Jones.    C.   C. 
Julian.    E.   A. 
Jussen.  Edmund 
Kepner.   R    B. 
Kinzie.    Robert    A. 
Kennard    &    Bieree 
Latham.   M.  L. 
Lindberg.   Carl  O. 
Lindley.   C.  Jr. 
Locke.  Augustus 
Loring.  W.  J. 
MacBoyle.  E. 
McDaniel    G    C. 
Merrill.  C.  W. 
Mudd.   S.  W. 
Muir.  N.  M. 
Myers.   Dasaix  B. 
Neill.  J.  W. 
Newman.  M.  A. 
Nowland.    R.   C. 
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Denver  Fire  Clay  Co. 
Grasselli  Chemical  Co. 
Nichols  Copper  Co. 
Roessler  4  Hasslacber 
dienucal  Co. 

Chemical  Apparatus 
Braun  Corporation 
Braun  Knreht-Heimann  Co 
Oliver  Cont    Filter  C». 


Chemists   Snpplle 

.   0       Justli 

Co. 


I  lassitlers 
Allis-Chalmers  Mfg.  Co. 
Butchart,   W    a 

Colorado   Iron   Works 

Deister  Machine  Co. 

Dorr  Co..  The 

James  Ore  Concentrator  Co. 

Traylor  E.  4  M.  Co. 

Clutches.    Friction 

-    Irs   4   Eng.  Co. 
Stephens. Adamson  Mfg.  Co. 

Coal    and    Ore    Handling 
Machinery 
Brown    Hoisting    Mchy.   Co. 
Jeffrey    Mfg.   Co. 
Lidgerwood   Mfg.  Co. 
Stephens-Adamson  Mfg.  Co. 

Coal  Cutters 
Goodman    Mfg.   Co. 
Ingersoll-Rand  Co. 
Sullivan   Machy.   Co. 


Compressors,  Air 

Allis  Chalmers   Mfg    Co. 
Bury  Compressor  Co. 
Chicago  Pneumatic  Tool  Co. 
Fulton  Iron  Works  Co 
Hendrie    4    Bolthofl    M.    4 

Oliver  Cont.    'Filter  Co. 
Rix  Compressed  Air  4  Drill 
Co. 
Compressors,     Air,     Portable 

Cement  Gun  Co..  Inc. 
Ingersoll-Rand  Co. 
Sullivan   Machy.   Co. 
Worthington    Pump    4    Ma- 
chinery Corp. 

Compressors,  Gasoline 

Sullivan  Machinery  Co. 

Concentrators.  Magnetic 

Dings    Magnetic    Separator 
Co. 

Concentrators,  Table 

Allis-Chalmers    Mfg.    Co 
Butchart.   W.  A. 
Deister   Concentrator   Co. 
Deister  Machine  Co. 
Hendrie    4    Bolthoff    M.    & 

S.  Co. 
James  Ore  Concentrator  Co. 
Mine  &  Smelter  Supply  Co. 
Traylor  E.  4  M.  Co. 


Ingersoll-Rand  Co. 
Westinghouse  E.   4  M.  Co. 
Worthington    Pump    &    Ma- 
chinery Corp. 


Contractors.   Diamond 
Drilling 
Longyear  Co..  E    J. 
Sullivan    Machinery  Co. 


Converters     Horizontal      and 
Vertical 

Alli-Chalmers   Mfg.   Co. 
Traylor  Eng.  &   Mfg.  Co. 
Worthington    Pump    &    Ma- 
chinery Corp. 
Conveyors    and*   F.levators 
Allis-Chalmers     Mfg.    Co. 
Bartlett   &   Snow   Co. 
Caldwell   4   Sons.    H.   W, 
Jeffrey   Mfg    Co      The 
Robins    Conveying    Belt    Co. 
StephensAdamson  Mfg    Co. 

CoilVeTnTs.    Belt 

i    &   Snow   Co. 
Dodge  Sales  4  Eng.  Co. 


Jeffrey  Mfg,  Co..  The 

Hobms    Conveying    K.  It    Co 
Stephens  Adamson   Mfg.  Co. 


Coolers 

Bartlett   4  Snow  Co. 
Stearns-Roger   Mfg.   Co. 
Traylor  Eng.  &  Mfg.  Co. 

Copper 

American  Metal  Co. 
American  Smlg.  4  Refg.  Co. 
Balbach  Smlg.  &  Refg  Co 
Hardy  4  Ruperji,  Inc..  Chas. 
Nichols  Copper  Co. 
D.  S.  Smelting.  Refining  & 
Mining  Co. 


Couplings.  Air  Hose 
Cleveland   Rock   Drill  Co. 
Dodge  Sales  &  Eng.  Co. 


Cranes.  Traveling 

Brown   Hoisting  Machy.  Co. 
Niles-Bement-PoDd  Co. 

Creosoting  Cylinders  for 
Treatment  of  Timber 

Vulcan  Iron  Works 

Crucibles 

Caire   Co..    Justinian 

Calkins   Co. 

Denver  Fire  Clay  Co. 

Crushers 
Allis-Chalmers  Mfg.  Co. 
Bacon.  Earle  C. 
Bartlett  S.  Snow  Co 
Braun  Corporation.  Toe 
Braun-Knecht-Heimann-Co. 
Caire  Co..  Justinian 
Calkins  Co. 
Colorado  Iron  Works 
Jeffrey    Mfg.    Co..    The 
Mine  &  Smelter  Supply  Co. 
Smith    Eng.    Works 
StephensAdamson  Mfg    Co 
Traylor   E.   &  M.  Co. 
Worthington    Pump    4    Ma- 
chinery Corp. 


Crusher   Parts,    Manganese 
Steel 

Amcr.    Manganese   Steel   Co. 


Denver  Fire  Clay  Co. 


Cyanide 

Braun  Corporation 
Braun-Knecht-Heimann-Co. 
Roessler  4  HasBlacher 
Chemical  Co 


Dealers.  Machinery  Bails. 
Pipe  &  Misc.  Equipment 
Heineken.   W.  P 

Merchants  Steel   4  Supply 


Dragline  Excavators 

Bucyrus  Co. 


Dredges  _ 

Marion   Steam   Shovel  Co. 
Morris   Machine  Works 
New    York    Eng.    Co 
Union    Construction   Co 
Tuba    Manufacturing    Co. 


Dredges.    Dipper   and 

Hydraulic 
Bucyrus  Co. 

Dndgcs,    Elevator 
Marion  Steam  Shovel  Co. 

Dredges.  Placer 
Bucyrus  Co. 


Drilling,  Core 

Ingersoll-Rand  Co. 
Longyear  Co.,  E.  J. 
Pennsylvania  Drilling  Co. 
Sullivan    Machy.    Co. 

Drills.  Air  and  Steam 

Chicago  Pneumatic  Tool  Co. 
Cleveland   Rock   Drill   Co. 
Rix  Compressed  Air  4  Drill 


Drills,  Core 

Dobbins  Core  Drill  Co. 
Ingersoll-Rand  Co. 
Longyear  Co..   E.  J. 
MeKiernan-Terry  Drill  Co. 
Sullivan    Machinery  Co. 

Drills,  Diamond 

Longyear    Co..    E.    J. 
Sullivan  Machinery  Co. 

Drills,  Electric 
Chicago  Pneumatic  Tool  Co. 
Ingersoll  Rand  Co. 
Jeffrey  Mfg.  Co..  The 

Drills,  Hammer 
Chicago  Pneumatic  Tool  Co. 
Cochise    Machine    Co. 
Denver  Rock  Drill  Mfg.  Co. 
Ingersoll-Rand  Co. 
McKiernan-Terry    Drill    Co. 
Sullivan  Machinery  Co. 

Drills,  Piston 
Cochi3e    Machine    Co. 
Ingersoll-Rand  Co. 
Sullivan   Machinery  Co. 

Drills,    Prospecting 
Ingersoll-Rand  Co. 
Longyear  Co..   E.   J. 
New  York  Eng.   Co. 
Sullivan  Machinery  Co. 


Co. 

Dryers,    Ore 
Allis-Chalmers  Mfg.  Co. 
American   Process  Co. 
Bartlett   4   Snow  Co. 
Traylor  Eng.  4   Mfg.  Co. 
Vulcan  Iron  Works 

Dryers,  Sand  and  Coal 
American  Process  Co. 
Vulcan  Iron  Works 


Electrical    Supplies 
Hendrie    4    Bolthoff    M.     4 

S    Co. 
Mine  4  Smelter  Supply  Co. 
Ohio  Brass  Co. 

Elevators.   Bucket 
Bartlett  4  Snow   Co. 
Dodge  Sales  4  Eng.  Co. 
Jeffrey    Mfg.    Co..    The 
StephensAdamson  Mfg.  Co. 
Traylor  E.  4  M.  Co. 


Engines.  Gas  and  Gasoline 

Chicago  Pfceumatic  TVjol  Co. 
Fairbanks.  Morse  4  Co. 


Engines.  Oil 
Allis-Chalmers  Mfg^Co. 
Chicago  Pneumatic  -rool  Co. 
Fairbanks.    Morse  4  Co. 
Fulton  Iron   Works  Co. 
Hendrie    4    Bolthoff    M     4 

S.  Co. 
Ingersoll-Rand  Co. 
Mcintosh  4  Seymour  Corp. 
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PERFORATED  METAL 


shapes 
of  Holes 


FOR  SCREENING  ORES — ROCK— GRAVE! SAND— COAL  AND  ALL  MINERALS 

Harrington  &  King  Perforating  Company 

620  No.  Union  Avenue,  Chicago,  111.,  U.  S.  A.  New  York  Offic.:  iu  Liberty  Straat 


IIIIIIIIIIIIIHIIIHIIIIIIilllllllllHIIIIIIMII 


HOLLOW 

Rock  Drill  Steel 

SOLID 

Rock  Drill  Steel 

Hexagon,      Octagon,      Quarter- 
Octagon,  Round  and  Cruciform. 

A.  MILNE  &  COMPANY 

(MaMWiei  MS7) 

745  Wsthlni ton  St.,  New  York  8  Oliver  St.,  Boston,  Mas*. 

Ovisac*  sfcmnea:  17-10-U  North  May  Si. 

Sol*  Bepreeentatrre*  of  the  FJAB  and  AJfC  brand*  of  Meal  bs 
all  the  America*,  namely  North  Asaeriea.  Htadeo,  Central  America 
and    South    America 


-iilllliiiiiimiiiiiiimiimimiiimiiiiiimiiiMimnmiii iiiiiiiiiiiimiiiiiiii 

UllllillllllllllllllllllllllllllllllillllillllMlllllllllllltllll millllllllHIIIIIJIIMI 


SCREENS 

Am    Kind,  Style   or  Size  for  all   pur- 
oaeB  made  from  "Perfotated  Metals." 

Pittsburgh  Perforating  Co. 

3221    Spruce  Way  and  A.  V.  R.  R.. 
Pittsburgh.   Pa. 


utiiiiiiiiiiiini 


SCREENS     OF     ALL     KINDS 


Chicago    Perforating    Co. 

2445  Weai   ilch  Place 
Tel.  Canal  1459  CH1CACO.  ILL 


?m 


1 


ypiiiii.iiMimiiiiiiiiiiiiiiiiiiiiimiiuiiiiiin 


COPPER 


(ELECTROLYTIC) 


LNS  Brand 

Triangle  Special  Brand 


Made  and  sold  by  the 


NICHOLS 
COPPER  COMPANY 


Sales  Office: 
25  Broad  Sc 


Refinery: 
Laurel  Hill 


Cable  Address  "Triangle" 

NEW  YORK 


iiniiiiiiiiniiiii n u i i iiiiidiiiiiui 

IIIlllIlllllllllllllllllllllllllllUIIIHIIIIUIIIIIIIMIIIIIIIIIIIIIIMIIIIIII.^ 


HENDRICK  SCREENS 


for  every  purpot* 


|     Elevator  Buckets   (plain  and  perforated)                 Stacks  and  Tanks  § 

=              GENERAL  SHEET   AND  LIGHT  STRUCTURAL  WORK  | 

LIGHT  AND  HEAVY  STEEL  PLATE  CONSTRUCTION 

1         HENDRICK  MFG.  CO.,  CARBONDALE,  PENNA.  | 

=      New   Yorfc   Office:    30    Churcb   «t.     Pittsburgh    Office:     544    Union    Arcade   Bids".  = 
Hazleton.  Penna..  Office:  705  Markle  Bank  Bide. 

Snn mm i imiiiiiiimiiiiiiimmmtiMiiiMimii-iinliiiiMiiiimiiiiimi iimiimiilt iiiliilllimillllimill mile 
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£    MachuirT} 


I       nljting 
Otlumwa  Iron   '■'• 
•     Ore 

Hardin. 

■  Pirating  Co. 

n    Mis;     Co 
Traylor  E    &  M.  Co. 


Filter  Cloth   Metallic 
Oliver  Cent    Filter  Co. 
United  Filter-!  Corp. 

Filter     Paper 
Braun    Corporation 

■•mannCo. 
Denver   Fire  Clay   Co. 

Filter* 

I  Iron   Work* 

Oliver    C.->nt.    F 

:-';:tcr9  Corp. 


Fireproof    Material    and    Con- 
struction 
Robertson  Co..    H     H. 


Flotation   Machines 
Butchart     W.   A. 
Hardinge  Co. 

Flotation  Oils 
General    Naval    Stores   Co. 
Pensacola  Tar  &  Turpentine 


Forres 

-'•U-Rand  Co. 

-  h  Eng    &  Mfg    Co. 
Sullivan   Machy.  Co. 

Forging*.  Manganese  Steel 
Am'..-  --eel  Co. 

Furnace  Face*  and   Linings 
Denver    Fire    Clay    Co. 

Tornar.  . 
Braun  Corporation    The 
Braun-Knecht-Heimann-Co 
Denver  Fir-   C 
Mine  It  Smelter  Supply  Co. 

Fnrnaee*.    Bnllion    Melting 

it  Smelter  Supply  to. 
Monarch   Eng.   &   Mfg.   Co. 

Fornaec.   Crucible  Tilting 
and  Refininc 

Fire  Clay  Co. 
4  Smelter  Supply  Co. 
Monarch    Eng.   &   Mfg.    Co. 

Fnrnaee*.     Crucible     Tilting 

Braun  Corporation 
Braun-Kneeh  t-Heimann-Co 
Mine  4  smelter  Supply  Co. 
Monarch    Eng.    It   Mfg.    Co. 
Furnaces.   Electric 
Braun  Corporotion 
Braun  Kncht-Heimann-Co 
Denver  Fire  Clay  Co. 

Furnaces.  Heat  Treatment 
Braun  Corporation 
Braun-Kner-Jit-Heimann-Co 
Denver  Fire  Clay  Co. 

Fnrnaee*.  Mechanical  Rout- 
ine 

Allis-Chalmere  Mfg.  Co 
Colorado  Iron  Works 

Dwieht    &    Lloyd    Sintering 
Co. 

Mine  It  Smelter  Supply  Co. 

Traylor  E.  &  M.  Co. 

Worthtagton    Pump    It    Ma- 
chinery Corp. 

Furnaces.  Melting 
Braun  Corporotion 
Braun-Knecht-Heimann-Co 
Denver   Fire  Clay  Co. 


Smelting 
AMIS  Ch 

XV,  rthmtl.         Pump    It    M 


Gears 
Fawcus  Machine  Co. 
Jeffrey   Mfe     Co      The 
Nil.-  Bi  . 

Nut!  all   Co      K     D 
Philadelphia   Gear   Works 
Stephens-AdamsoD  Mfg.  Co. 

(■ears.  Revel 

Co..  H.  W. 

Philadelphia  Gear  Works 

Gears.  Herringbone 

Falk    Corporation.    The 
Fawcus  Machine  Co. 
Niles-Bement-Potn)     Co 
Philadelphia'  Gear  Works 


Hoists,    Skip 
I'll  llett   a   Snow  Co. 
Lidgerwood   Mfg.   Co. 

Hoists,    strnni 
Mils-Chalmers  Mfg.  Co. 
English  Tool  &  Supply  Co. 
llondne  &  liollhoff     M.   A  S 

I 
Ottumwa  Iron  Works 

Rix  Compressed  Air  St  Drill 
Co 
Vulcan    Iron    Wonts 


Hose.    Air 

Cleveland   Rock   Drill  Co. 
Denver  Rn-k  Prill  Mfg    Co 
Ingersoll-Rand  Co 
Kix  Compressed  Air  &  Drill 
Co. 

nose.    Couplings.    High    Pres- 
sure 
Knox  Mfg.  Co. 


Grinders.  Chemical   Ore 
Braun  Corporation.   The 
Braun-Knecht-Heimann-Ci 

Grinders.    I-aboratory 

Caire  Co  ,  Justinian 
Calkins  Co. 


Grlnd?rs,  Ore 
Hardinge  Co. 
Mine  &  Smelter  Supply  Co. 


Instruments.  Surveying 
Ainsworth   &   Sons.    Wm. 
Berger  &  Sons  Co..  C.  L. 
Buff  St  Buff  Mfg.  Co. 

Insulating  Materials.  Electric 
Ohio   Brass  Co. 
Westinghouse  E.  &  M.  Co. 

Jackets.    Water 
AllisChalmers  Mfg    Co 
Traylor  Eng.  &  Mfg.  Co. 

Jigs 
AllisChalmers  Mfg.   Co. 
Colorado    Iron   Works 
James  Ore  Concentrator  Co. 
Worthington    Pump    4    Ma- 
chinery Corp. 


Kilns.  Rotary 

AllisChalmers  Mfg.   Co. 
Ruggles-Coles    Eng.    Co. 
Traylor   Eng.    St   Mfg.   Co. 

Laboratory    Machinery 

Braun    Corporation    The 
Rraun-Knecht-Heimann-Co. 
Mine  &  Smelter  Supply  Co. 
Oliver    Cont.    Filter    Co. 

Lamps.    Acetylene 
Braun    Corporation 
Baun-Kneeht-Heimann-Co. 


Hangers 
Dodge  Sales  &  Eng.  Co. 

Bead    Frames.    Mine 
American  Bridge  Co. 

Headlights,    Incandescent 


Heaters.  Feed  Water 
Alberger    Pump    &   Conden- 
ser Co. 


Hoists.    Electric 
AllisChalmers  Mfg    Co. 
Brown   Hoisting  Machv    Co 
English   Tool  lc  Supply  Co 
Flory    Mfg.    Co..    S 
Hendrie    St    Bolthoff    M     It 

S     Co 
Lidgerwood    Mfg.    Co. 
Ottumwa    Iron    Works 
Rix  Compressed  Air  It  Drill 
Co. 
Vulcan  Iron  Work* 


Hoists.   Portable 
Hendrie    &    Bolthoff    M.    It 

H-Rand  Co. 
Lidgerwood   Mfg.  Co. 
Sullivan    Machinery   Co. 


Lead 

American   Metal  Co. 
Amer.    Smlg.    St   Rcf.   Co. 
American      Zinc,      Lead      &  ! 

Smlg,    Co. 
ISalbach    Sm.    &   Ref.   Co. 
Hardy  &  Ruperti.  Inc.   Chas.  [ 
D.    S.    Smltg..    Ref.    &    Mg 

Co. 


Line  Material.  Overhead 
Ohio  Brass  Co. 
Westinghouse  E.  &  M    Co 

Linings.    Ball    *    Tube    Mill 

AllisChalmers   Mfg    Co 
Amer.    Manganese   Steel   Co.  j 

ge    Co. 
Los  Angeles  Foundry  Co. 
Traylor  E.  &  M    Co 

Loading     Booms,     Adjustable 

Jeffrey  Mfg.  Co. 
Loading  Machines.  Pneumatic  , 

Lake  Superior  Loader  Co. 

Loaders.    Wagon 
Jeffrey   Mfg.   Co. 

Locomotives.   Compressed   Air 

Porter  Co  .    H     K 
Locomotives.   Electric 

Goodman  Mfg    Co 

Jeffrey  Mfg.  Co..  The  I 

Westinghouse  E.  &  M.  Co. 

Locomotives,  Electric  Storage 
Battery 
Atlas    Car    &    Mfg     Co 
Goodman   Mfg.   Co 
Jeffrey    Mfg.    Co  .    The 

Westinghouse   E.    &   M.  Co.     ' 


Locomotives,    I. .is,, line 
Kate  Hoot  Heath     Co 
Hadfleld  Penfleld   Steel   Co. 
Vulcan  Iron  Woi  ks 

Locomotives  Industrial 

K  lie  Root   Hi  ,i1!i    I 

Goodman  Mir,  Co  .  The 
Jeffrey   Ml 

Porter  Co  .   11.  K. 

Locomotives.    Mine 
Rati   Root-Heath  Co. 

Goodman   Mfg.  Co. 
Jeffrey  Mfg.  Co..  The 
Porter  Co..   H.  K. 

Locomotives.  Steam 
Co      11.    K 
Vulcan    Iron    Works 


Lubricators  Mechanical 

Lunkenheinier  Co. 
Machine  Tools 

Niles-Bement-Pond  Co. 
Magnets.   Electro 

Dings     Magnetic     Separator 
Co. 
Magnets,  High  Intensity 

Dings    Magnetic     Separator 


Manila  Drilling  Cables 
Plymouth   Cordage   Co. 

Metals,    Perforated 

AllisChalmers   Mfg.  Co. 
Harrington   &  King  Perfor- 
ating Co..  The 
Hendriek   Mfg.   Co. 
Pittsburgh    Perforating  Co. 


ii. I1-.  Ball,  Tube.  Pebble  and 
Rod 

Allis-Cbalmers  Mfg.  Co. 

Colorado   Iron  Works. 

Hardinge   Co. 

Hendrie  &  Bolthoff  M  St  S. 
Co. 

Mine   &  Smelter  Supply  Co. 

Worthington  Pump  &  Ma- 
chinery Corp. 

Mills.  Stamp 
AllisChalmers    Mfg.    Co. 
Hendrie  &  Bolthoff.  M.  &  S. 


Smith  Eng.   Works 

Motors 

AllisChalmers  Mfg.  Co. 
Fairbanks.  Morse  &  Co. 
Westinghouse  E.  &  M.  Co. 


.Motor    Generator    Sets 
Atlas   Car   St  Mfg    Co. 
Fairbanks.  Morse  &  Co. 

Westinghouse  E.  &  M.  Co. 


Ore,    Buyers    and    Sellers    of 
American   Metal   Co 
American  S.  &  R    Co. 
American    Zinc  St   Chemical 

Co. 
American  Zinc,  Lead  & 

Smelting  Co. 
Balbach.    S.    &    R     Co. 
Bartlesville  Zinc  Co. 
Grasselli  Chemical   Co. 
Hardy  &  Ruperti.  Inc..  Chas. 
Hegeler  Zinc  Co. 
Illinois  Zinc  Co. 
International  Smelting  Co. 
Irvington    S.    &    R     Works 
Matthiessen  St  Hegeler  Zinc 

Co. 
Phelps.   Dodge  Corp. 
United  Metals  Selling  Co 
TJ    S.  Metals  Ref.  Co 
United    States  S  .    R    4  M 


Overhead   line   Material 

Ohio  Brass  Co. 
Parking 

Ji  nkina  Bros 

N.  Y.  Belting  &  Packing  Co. 

Parking.    Hydraulic 
Schieren  Co..  Chas.  A. 


Perforated  Metuls 

(See  Metals  Perforated) 
Permissible    Explosives 

Du  Pont  do  NcmourB  Co. 
Pipe   Fittings 

Crane  Co. 

Sacramento  Pipe  WorkB 
Pipe,  Rivited 

Sacramento  Pipe  Works 
Pipe.  Spiral,  Riveted 

Abendroth  &  Root  Mfg   Co. 
Pipe.  Wood 

Pacific  Tank  &  Pipe  Co. 

Plates.    Manganese.    Rolled 

and  Cast 
Amer.  Manganese  Steel  Co. 
Platinum 
Baker    &   Co..    Inc. 

Vneumatic  Hammers 

Chicago  Pneumatic  Tool  Co, 
Pneumatic  Tie  Tampers 
Ingersoll-Rand   Co. 

Pneumatic   Tools 

Chicago  Pneumatic  Tool  Co. 
Cleveland    Rook    Drill  Co. 
Ingersoll-Rand  Co. 

Powder.  Blasting 

Du   Pont   de   Nemours   Co. 
Grasselli  Chemical  Co. 


Power  Transmission  Machin- 
ery 

Caldwell  &  Sons  Co..  H.  W. 
Stephens-Adamson  Mfg.  Co. 
Preservative.    Wood 
(See   Creosote; 

Presses,   Filter 

Oliver    Cont.  .-Filter    Co. 

Shiver    &    Co..    T. 

United   Filters   Corp. 
Prospecting  Supplies 

Rix  Compressed  Air  A  Rrill 
Co. 


Co. 

Pulverizers.    Coal 

Braun  Corporation 

Braun-Knecht-Heimann-Co. 

Hardinge    Co. 

Jeffrey   Mfg.   Co..    The 

Pulverizers,  Ore 
Bartiett   &  Snow  Co. 
Braun  Corporation.  The 
Braun-Knecht-Heimann    Co. 
Colorado    Iron   Works 
Hardinge    Co. 
Jeffrey  Mfg.  Co..   The 
Mine  &  Smelter  Supply  Co. 


Pumps.   Acid 

Byron   Jackson    Iron    Works 
Oliver  Cont.   Filter  Co. 
Pnmps.    Roiler    Feed 
Byron   Jackson    Iron   Works 
Ingersoll-Rand    Co. 
Worthington    Pump    &    Ma- 
chinery Corp. 


Co 

Fairbanks,  Morse  &  Co. 
Goulds  Mfg.  Co. 
Ingersoll-Rand  Co 
Krogh  Pump  &  Machy.  Co. 
Oliver  Cont    Filter  Co. 
Pelton  Water  Wheel  Co. 
Worthington    Pump    &    Ma- 
chinery Corp. 

Pumps,    Deep   Well 

Byron  Jackson    Iron   Works 
Ingersoll-Rand    Co. 
Krogh  Pump  &  Machy.  Co. 
Worthington    Pump    ft    Ma- 
chinery Corp. 
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Rope 


:riaMtramways 

Send  for  Illustrated  Catalogue 

merican  Steel  ccWire 

-Newlbrk 


ompany 


A.  Leschen  ^  Sons  Rope  Co. 


Wire  Rope  €s  Aerial  Tramways 


ST.  LOUIS 

Established 

New  York      Chicago 

1857 

Denver 

San  Francisco                    ,j 

uiiuiiiiiiiiiiuiimimiimiiiiiniiinin m  niiiuiiiiiiiiiii... imimiuuilllliillliiililiuur 

McIntosh  &  Seymour 
Corporation 

Diesel  Type  Engines  | 

Auburn,  New  York 


STRQMBERG 

CARLSON 
TolephoneMfgCi 

Rochester.  N.  T. 


Manufacturer*  of  lilne-A- 
Phonea,  Telephone  Switch- 
board*. Deak  Telephone*. 
Wall  Telephone!,  and  Aaaod- 
ated   Equipment. 


SHRIVER 

FILTER  PRESSES 


irm   far   om  ataxias.   MaCnif   filtration    problem*. 

T.  SHRIVER  &  CO. 

S26  Hamilton  St,  Harrison.  N.  J. 

^dllHliiiiniiiiiiiiimiimimiiiiiimiimiiuiiiiiiiiiiiinii niiiiiiiiiiiiiii [iiiiiiiiimimimiiHiiiiNiitiiimiiiiiiiniiii mimr 
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U  rtsi  ¥W®y  i 


CORPORATION 


r  METAUJC  FILTER  CLOTH.  = 

Chicago  w      i  u      i    »  d  New  York  | 

Salt  Lake  City  \Norks:    Hazleton.   Fa.  Los  Angeles        s 

Filters  for   all   Industrial   Purposes 

iimiiiiiiuiiniiiiiiiiiiiinmuiinnntiiiiniiniiiiiiiirn 


Regardless  of  Weather 


Weather's  whims  cannot  "obstruct  the  traffic" 
when  your  hauling  is  done  overhead.  Stead} 
operations  under  all  conditions  is  assured  bj 

B  &  B  Aerial  Tramways 

Kuilt  to  order  and  built  to  Last.  Upkeep  ex- 
ceptionally low.  Study  the  many  advantages 
of  aerial  haulage  described  in  our  1  ramway 
Book. 

Write  for  Catalog  8 

BRODERICK  &  BASCOM  ROPE  CO. 

New   York  ST.  LOUIS  Seattle 

D  186  A 


^IlimiMiiiHiiiimm 
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Auto  tiatic 

Aerial 
Tramways 


INTERSTATE    EQUIPMENT    CORPORATION 

25    Church    Siree..    New    York    City 


RIBLET  AERIAL 
TRAMWAYS 

Automatic,      High-Speed;      Self-        | 
Adjusting    Positive    Grip. 

Tell  os  in  detail  what  ym  with  t*  § 

accomplish 
*ib!et   Tramway    Co.,    Spokane,   Waae.         | 

mi MMinmliitmiiiimMJlliiiimiiH i iiimiiimi'milllllimiimiimilimui 


OLIVER  FILTERS  KEEP  RUNNING  j 

insuring 

ECONOMY  OF  OPERATION 

Write  us  for  complete  information 

OLIVER  CONTINUOUS  FILTER  CO. 

San  Francisco        New  York  London  \ 

501  Market  St.      j;W. 41,1st.     1 1  Southampton  Row  . 
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Pr^rolt  Co..  The 
Trayler  Em.   I 

The 

■ 


I 
Traylor  E    4   M    Co 
Prescott    Co..    The 

Pump*.    Mine 

mm  Mfc    Co 
Byre:  ■ 

Fairbanks    Morse  4  Co 

Pump   &    Machy.   Co 

•I   Co  .   The 
ft  on    Purup    A     Ma- 
chinery Corp. 


Co. 


rump*.   Ton  r-r   Plant 
Alberger   Pump    £   Conden-  , 

Byron  Jackson   Iron   Works 
-•  4  Co 
'•  i<  hint    w..rk- 
Prescott    Co.    The 

rumps.   Reciprocating 
Th. 
Traylor  Enp.  4  Mfg.  Co. 

Pumps.  Sand.  Slime  and  Tail- 
Ines 
Byron    Jackson    Iron    W'ks. 

Thr 
Krogh  Pump  4  Machy    Co 

Works 
W   r'hinrton    Pump    4    Mi 
chinery  Corp. 
Pumps.  Slnkinc 
Byron  Jackson   Iron   Works 

B 
Presoott   Co..    The 
Worthinrlon    Pump    4    Ma- 
chinery Corp. 


K...I-.  Welding 
Amer.  XI 

See    ■Crush- 

Kooflni.  Sheet  Steel 

V  i  <r     si,  y  > 


Co..    Chas.    A. 


Kope,  u  bre 
American  Steel   4   Wire  Co 
Broderiek    4    Baacom    Kupe 
Co 

1    Sons  Rope  Co. 
Rocblmg  s   Sons  Co.    J.    A 


Samplers.  Ore 
Allis  Chalmers   Mfg     Co 
It.  mine  4   Bollhoft.  M    4  S 

Co. 
Traylor  Eng.  4   Mfg.  Co. 
Wtirtbmgton    l'unip    4    Ma- 
chinery Corp. 


Pumps.   Varnnm 

Pneumatic  Tool  Co. 
vrer  Co. 
ill-Hand    Co 

'    :<er  Co. 
Sullivan  Machy   Co. 


Ee«"eivers.    Air 
Chicago  Pneumatic  Tool  Co. 
Rix  Compressed  Air  4  Drill 

Co. 
Refractories 

Corporation 
lei  hi  Heimann-Co. 
'•'•'alker         Refrac- 
tories Co. 


Srreens 
Albs-Chalmers  Mfg.  Co. 

Bartletl    4    Snow    Co. 
Butchart.   \V     A 
Colorado  Iron  Works 
James  On-  Concentrator  Co. 

Jeffrey   Mis:     Co      The 
Stephens-Adamson  Mfg.  Co. 
Screens,   Incline,   Vibratory 
Jeffrey  Mfg.  Co..   The 

Screens,     Manganese.    Woven 
and  Cast 

American    Manganese    Steel 
Co. 

Screens.    Perforated    Metal 
Allis-Chalmers   Mfg    Co 
Chicago   Perforating  Co. 
Harrington   4   King  Perfor 

ating  Co..  The 
Henririck    Mfg.    Co. 
Pittsburgh    Perforating    Co. 

Screens.  Revolving 
Allis-Chalmers   Ml      Co 

Bartlett    &   Snow    Co 
Colorado   Iron   Works 
Harrington    &   King   Perfor- 
ating Co 
Hcndrie  4  Bolthoff    M    &  S. 

Co. 
Jeffrey   Ma-     Co      The 
Stephens-Adamson  Mfg.  Co. 
W.  rthington    Pump    &    Ma- 
chinery Corp. 


Serond-Hand    Machinery 

(.See    Searchlight    Section) 

Merchanls    Steel    4    Supply 
Co. 

Heineken.  W.  P. 

Morse   Bros.   Mach.    &  Sup- 
ply Co. 


Steams-Roger   Mfg.   Co. 


Sharpeners.    Prill 
Denver  Rock   Drill  Mfg.  Co. 
oil-Rand  Co. 

Sullivan   Machinery  Co. 


Sheet    Steel.    Black    or 
Galvanized 

Amer.  Sheet  &  Tin  Plate  Co. 


Shovels,      Steam,      Gas      and 
Electric 
Marion  Steam  Shovel  Co. 


Skips 
Atlas  Car  &  Mfg.  Co. 
Bartlett   4  Snow  Co. 


Smelters 
American    S.    4    R.   Co. 
American     Zinc.      Lead     & 

Smelting  Co. 
Balbach.   S.  4  R.  Co. 
Grasselli  Chemical  Co. 
Illinois  Zinc  Co. 
International    Smelting    Co. 
Matthiessen  4  Hegeler  Zinc 

Co. 
Nichols  Copper  Co. 
United  Metals  Selling  Co. 
United    States   S.,    R.    4    M 


Smelting    Machinery 
Greenawalt   Sintering  Appa- 
ratus  and  Process 


Spelter 
Amer.  Metal  Co. 
Amer.    Smltg.    4    Refg.    Co. 
Amer.   Zinc.  Lead  &  Smltg. 


Colonial   Steel   (  o 
Ingarsoll-Rand  Co. 

Milne    4    Co  .    A 


Steel,    Hollow      ,ii,l    Solid 
Colonial   Steel   Co 
Milne    4    Co..    A. 

Sled.    Manganese    Rolled    and 
Forged 

Am,  i      Manganese   Steel   Co 
Steel.  Structural 
Wisconsin     Bridge    4    Iron 
Co. 

Steel.   Tool 
Colonial  Steel  Co. 
Milne    ft    Co.,    A. 


Westinghouse  E.  &  M.  Co. 


Tanks.  Wood 

Mine   a.  Smelter  Supply  Co. 
National  Tank  &  Pipe  Co 
Pacific    Tank    4    Pipe    Co. 


Riblet  Tramway  Co. 
Roebling's   SonB  Co..    J.   A. 

Transformers.  Electric 

AllisChalmers    Mfg     Co. 
Westinghouse  E.  4  M.  Co. 


Turbines,    n.vdranlie 
Allis-Chalmers  Mfg.   Co. 
Pelton  Water  Wheel  Co. 

Turbines.   Steam 

Allis-Chalmers  Mfg.  Co 
De  Laval  Steam  Turbine  Co 

Valves 

Cleveland  Rock  Drill  Co. 
Crane  Co. 
Jenkins  Bros. 
Lunkenheimer  Co.   The 


Valves.    Check 
Lunkenheimer  Co..   The 
Powell  Co..  The  Wm. 


es.    Throttle 

DI     Mfg     Co. 
nkenheimer   Co  .    The 


Lunkenheimer  Co..  The 


Wire,    Flat,   Round   and   Spe- 
cial Shape 

American  Steel  &  Wire  Co. 
Roebling's   Sons  Co..   J.   a. 

Wire.   Insulated 

Roebling's   Sons  Co.,    J.    A. 
Stromberg  Carlaan  Tel.  Mfg. 


Wire  Magnet 
American  Steel   4  Wire  Co. 
Stromberg-Carlson  Tel.  Mfg. 


Roebling's   Sons   Co..    J.   A. 


Wood  Borers 

Chicago  Pneumatic  Tool  Co. 
Ingersoll-Rand    Co. 


Zinc  Dn6t 

American    Metal    Co. 
American    S.    4    R.    Co. 
American  Zine  4  Cheni.  Co. 
Bartlesville    Zinc   Co. 
Grasselli  Chemical  Co 
V.  S.  Metals  Ref.  Co. 

Zinc   Oxide 

American    Metal    Co 
.  American  Zinc  &  Chem.  Co. 
Bartlesville  Zinc  Co. 
Braun  Corporotion 


Zinc.  Sheet 
Illinois  Zinc  Co. 
Matthiessen  &  Hegeler  Zinc 
Co. 


miimniniiniiiitiiimimitiiiimiminiimm i iniiiiiii mill him n i i i I I Illii iiiiilliiiiiiiiiimimiiiiiiiiiiliilllllllllllllllllllllllllllllllllllllllllllllltlllllllllllllllin| 


A 

Personal 

Want— 


can  Invariably 
be  filled  by 
a  friend. 


The   Searchlight   Section 

of  this  issue  covers  the  current 
business  wants  of  the  industries 
in  which  this  paper  is  read. 


For  Every  Business  Want 

"Think  SEARCHLIGHT  First" 


A 

Business 
Want— 


must  be  satisfied 
by  someone  in 
your  industry. 
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June  24,   1922 
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FARREL^  BACON 

0RE6-R0CK 

CRUSHERS-ROLLS 

EARLE  C.BACON.IMC.ENGINEERS. 
26CortlandtSt.NewYork.  send forbulleTIN. 


-imiii.    iii'iiiiiiimiii i i ii 


1® 
I  PULVERIZED  COAL  SYSTEMS 

THE  BONNOT  COMPANY  CANTON,  OHIO 

^iiiiimiiiiiiiiiimimiiHiiii! 


Dnroloiu1 

Grinding  Balls  and  Liners 

They  Last 
LOS  ANGELES  FDY.  CO. 


millll n minimi hi 


|  2444  So.  Alamada,  Los  Angeles,  Ca 
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1  DEISTERWERSTROM 

DIAGNAL  DECK 
SAND  ANI  SLIME  TABLES 

THE 

deister  CONCENTRTOR  company   ! 

FORT  WAYNE,    DIANA 


ANK. 


for  ALL  PURPOSES 


I  oi     round  r 

tanks        foi        tlinnical  1 

packing   ho 

\n\     si/c    or    i  nil  I 

BtniCtion.         Write      for  I 

quotations. 


NATIONAL  TANK  &  PIPE  CO. 

163   Columbia    Blvd.,    Portland,    Oregon 


MiiiiiimiimiiimimmiiMiiiim 
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I      The  STEARNS-ROGER  Mfg.  q>.  |  ] 

DENVER,  COLORADO 

I   Engineers  Manufacturers  Contractors   § 

Mining  and  Milling  Machinery 

and  Plants 


Sacramento  Pipe  Works 

MANUFACTURERS 

SHEET  STEEL  RIVETED  PIPE, 

WELL  CASING  and  AIR  PIPE 

WHOLESALE    DISTRIBUTERS 

Standard    Pipe Screw    Joint    Casing,    Pipe 

and   Casing   Fittings 

Valves  and  Brass  Goods 

HYDRAULIC    ENGINEERS    AND    CONTRACTORS 

SACRAMENTO,  CAL. 


mil i iiiiiiiimiimiiiiii  iiimiii 


The  productive  efficiency  of  mill  or  min- 
ing plant  depend*  largely  upon  its  tanks. 

Pacific  Wood  Stave  Tanks 

Have  maintained  a  record  of  de- 
pendable service  for  thirty  years. 

Redwood    Tanks  —  PACIFIC    MADE — 
are  unequalled   for  long  life  and  service. 

304  MARKET  ST..  SAN  FRANCISCO 

6  RECTOR  ST.,  NEW  YORK 

167  WASHINGTON  ST..  CHICAGO 


BUTCHVRT 

|      Concentrating  Tables,  Flation  Apparatus, 
Classifiers,  Scrns,  etc. 

W.  A.  BUTCHART,)enver,  Colo. 

'«H!iiimimMmiitiiimuimiimii!Mii!iiimiiiiiiimiiiiiiimiiiniii!iimiii' 111111111111111111111111111111111111111 11111 
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Jigs,  Scens,  Sand  and 
Slime  T>les,  Classifiers, 
Automat  Ore  Feeders, 
Etc. 

>uia*. 'tired  by 

JAMES  OREONCENTRATOR  CO. 

35  Runyon  St  Newark,  N.  J. 


RVAT 


Spiral   Riveted    Pipe — 

Pipe  Specialitls /or  4>  Ycart 
Abendroth  &  Root  Mfg.  Co. 

Worts:  Newtiurgh,  N.  Y. 
N.  T.  Office:  233  Broadway 


Use  PLAT-0  TABLES 

For  Ore  Concentration  and 
Coal  Washing 

DEISTER  MACHINE  CO. 

Fort  Wayne,  Ind. 
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CARBON   (  BLACK  DIAMONDS  ) 
FOR  DIAMOND  CORE  DFUXS 

I         H  -I  M  PORTERS " 


INDUSTRIAL  DIAMONDS 


-MANUFACTURERS- 


DIAMOND  POINTED 
TOOLS  FOR  ALL 
MECHANICAL  PURPOSES 
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